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TOM TAT

Tén dé tai: Xay dung website hoc tip va mua ban khéa hoc truc tuyén
Sinh vién thuc hién: V6 Anh Quan

S6 thé SV: 102210075  Lép: 21TCLC_DTI

Db 4n hudng t6i viée giai quyét bai toan t6i wu hoa nén tang gido duc sd théng qua viée
xay dung mot hé thdng E-learning. Thay vi chi 1d mot trang web luu trit tai liéu don
thuan, hé thdng tip trung vao viéc tao ra mot quy trinh khép kin tir khau tiép can khoa
hoc, thanh toan dién tir va xem video bai giang chat lugng cao. Piém nhan cua dd 4n 1a
viéc giai quyét thanh cong cac ludng nghiép vu phirc tap vé xac thuc tai khoan va theo
ddi tién do hoc tdp cé nhan, tai video bai gidng, tai hinh anh khoéa hoc, cip nhat anh dai
dién.

V& mat van hanh, giang vién c6 thé chi dong diéu phdi ndi dung ddo tao va tuong tac
v61 hoc vién qua cac chi s6 danh gia thuc té. Déng thot, quan tri vién duoc thiét ké dé
dam bao tinh minh bach va an toan cua dit liéu thong qua quy trinh kiém duyét ndi dung
nghiém ngat. Hé thong khong chi dap mg nhu cau thuong mai hoa giao duc ma con

huéng dén viéc xay dung mot cong dong hoc tap truc tuyén vin minh va bén ving.

Thong qua qua trinh nghién ctru va thuc hién, d6 4n d4 van dung linh hoat mé hinh kién
tric NestJS két hop cung Next.js va TypeScript dé dam bao tinh mé rong cua hé thng.
Viéc tich hop cac giai phap tién tién tir bén thir ba nhu cong thanh toan VNPAY/MoMo,
dich vu video Mux va quan 1y hinh anh Cloudinary va hé thong giri email tw dong Resend
d3 khang dinh kha ning lam chu cong nghé va tu duy xir 1y bai toan thuc té ctia em. Dé

tai 1 budc dém quan trong giup em cung cb k§ ning 1ap trinh Full-stack.
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2. Dé tai thude dién: O C6 ky két théa thudn so hitu tri tué doi voi két qua thyc hién
3. Cdc s6 liéu va dir liéu ban dau: :

4. Ngi dung cdc phan thuyét minh va tinh todn:

M¢ dau: Gidi thiéu chung vé dé tai, muc dich thyc hién, myc tiéu huéng dén, pham vi,
d6i twong tiép can, phuong phap nghién ciru va ciu trac dd an

Chuong 1: Trinh bay cac co s& 1y thuyét cling nhu cong nghé dugc sir dung trong hé
théng.

Chuong 2: Phan tich cac yéu cau cua dé tai, mo ta chirc nang cta ddi tugng bang cac so
do.

Chuong 3: Quy trinh va cong nghé dung dé trién khai hé thdng, két qua chirc ning sau
khi trién khai.

5. Cdc ban vé, do thi ( ghi ré cdc loai va kich thwéc bdan vé ):

6. Ho tén nguoi hiedng dan: TS. Ninh Khanh Duy
7. Ngay giao nhiém vu do éan: ... foian. /202.....
8. Ngay hoan thanh @ én: ... /o202

Pa Nang, ngay  thdng  nam 2026
Truéng BOmon .......................... Nguwoi hwéng dian



LOINOI PAU

Dau tién, em xin chan thanh cam on Quy Thay/Cé trong khoa Cong nghé thong
tin Pai hoc Bach Khoa — Pai hoc Pa Nang. Chinh nho cong lao giang day, chi bao tan
tinh ctia Quy Thay/Cé ma em méi trang bi duoc kién thic chuyén nganh cong nghé
thong tin dé c6 thé thuc hién tiép ching duong hoc tip, van dung va sing tao ra nhimng

san pham hitu ich gop phan phuc vu cac linh vire khac nhau.

Trong qua trinh thuc hién dd 4n, em di nhan duoc sy hd tro, huéng dan tan tinh
tir quy Thay, C6 khoa Cong nghé Thong tin, dic biét 1a thay TS. Ninh Khanh Duy —
nguoi da truc tiép huéng dan, dinh hudng va ludn ddng hanh cing em. Em ciing xin giri
16 cam on chén thanh t&i cac ban da tao moi diéu kién thuén loi va gitp do em trong

thoi gian hoc tap va nghién ctru thue hién D6 an nay.

Mic du em da rat ¢6 gang va nd luc dé hoan thanh Do an chuyén nganh nay
nhung trong pham vi va kha ning cho phép, chic chan D6 an s& khong tranh khoi nhirng
thiéu sot. Em rat mong nhan dugc sy théng cam, gop ¥ va tan tinh chi bao ctia Quy Thay
C6 dé bao cao duoc hoan thién hon, ciing nhu tich liiy thém kinh nghiém cho con dudng
su nghiép sap toi.

Em xin chan thanh cam on!

Sinh vién thuc hién

Vo Anh Quan



CAM DOAN

Em tén 1a V3 Anh Quan, sinh vién 16p 21TCLC_DT!1. Em xin cam doan dé tai
“Xay dung website hoc tap va mua ban khoa hoc truc tuyén” do em thuc hién. Cac noi
dung va két qua nghién ciru dugc trinh bay trong D 4n chuyén nganh nay 1a trung thuc

va moi tham khao déu duoc trich dan, chi rd ngudn tham khao theo diing quy dinh.

Néu c6 bat ky sai pham nao lién quan dén tinh trung thuc trong qué trinh thuc
hién dd 4n, em xin hoan toan chiju trach nhiém va chép nhan moi hinh thuc ky luat tir

Khoa va Nha truong.

Sinh vién thuc hién

Vo6 Anh Quan
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Xéy dung website hoc tdp va mua bdn khéa hoc triec tuyén

MO DAU

1. Dit van dé

Trong tho1 dai cong nghé s6, nhu cau hoc tap truc tuyén ngay cang gia tang, dic biét
1a sau dai dich COVID-19. Nguoi hoc khong con bi gidi han béi khong gian va thoi
gian, c6 thé tiép can tri thirc tir bat ky dau chi v6i mot thiét bi két ndi internet. Tuy nhién,
hau hét cac nén tang e-learning hi¢n nay hoat dong theo mo hinh tap trung, han ché tinh
c4 nhan hoa trong trai nghiém hoc tip va quyén kiém soat ndi dung cua giang vién. Diéu
nay dat ra nhu cau cép thiét vé mot hé théng e-learning hién dai, linh hoat hon, cho phép
gido vién d& dang dang tai khoa hoc, quan 1y noi dung giang day va hoc vién, dong thoi

tao ra mgt moi truong hoc tap tuong tac, ti wu trai nghiém nguoi dung.

Giéo duc 14 nén tang quan trong thtc déy su phat trién x4 hoi, mang dén co hoi hoc
tap binh ddng cho moi ngudi. Tuy nhién, khong phai ai ciing c6 diéu kién theo hoc tai
cac trung tAm hay trudng hoc truyén thong, dic biét 13 & cac khu vuc xa trung tim hodc
& cac nudc dang phat trién. Hé thong e-learning gitp x6a bo rao can dia 1y, tao diéu kién
cho moi ngudi tiép can tri thire tir cac giang vién uy tin, dong thoi gitp giam chi phi dao
tao va tdi vu thoi gian hoc tap. Bén canh do6, su thay d6i nhanh chong cua thi truong lao
dong do1 hdi ndi dung khoa hoc phai dugc cap nhat lién tuc, giip ngudi hoc trang bi

kién thirc va k¥ nang phu hop véi thuc tién.

Véi nhitng 1y do trén, viéc phat trién mot nén tang e-learning khong chi mang y nghia
nghién ctru ma con c6 tinh img dung thuc té cao. Hé thong nay dap timg nhu cau hoc tap
tryc tuyén dang bung n6, déng thoi phi hop véi xu hudng chuyén doi sé trong gido duc.
Bﬁng cach tan dung cac tién bod cong ngh¢ hién dai, giap nang cao trai nghiém hoc tap,
t6i wu quy trinh giang day va quan Iy khoa hoc, hudng téi mot hé théng gido duc s linh

hoat, bén viing.

2. Muc tiéu dé tai

Xay dung mot nén tang website hoc tap truc tuyén hoat dong 6n dinh, bao mat va tdi
uu hoa trai nghiém nguoi dung thong qua viéc ng dung cac cong ngh¢ 1ap trinh hién
dai.Cu thé:

- Débi voi hoc vién: Hoan thién quy trinh tir dang ky tai khoan dén hoc tip tuong

tac (xem video, ghi chu, quiz, binh luan, danh gid) va theo doi tién do cnhan.

Sinh vién thuc hién: VO Anh Quan Huodng dan: TS.Ninh Khéanh Duy 1



Xéy dung website hoc tdp va mua bdn khéa hoc triec tuyén

Déi v6i Giang vién: Quan 1y khoa hoc chuyén nghiép, hé thong tai 1én bai giang
va theo doi doanh thu, giam sat tién do hoc vién.

bdi vai Quan tri vién: Thiét ké hé théng quan tri tap trung nham kiém duyét ndi
dung, quan Iy nguoi dung va bao cdo doanh thu.

bam bao tinh an toan dir liéu bﬁng co ché xéac thuec JWT & Refresh Token.

Tich hop thanh cong cac dich vu bén thir ba: Thanh toan (MoMo, VnPay), luu
trtr video (Mux) va hinh anh (Cloudinary).

. Doi twong va pham vi nghién ciru

Poi twong nghién ciru

Quy trinh nghiép vu: Cac mé hinh quan 1y dao tao truc tuyén, quy trinh thanh
toan dién tir va twong tac ngudi ding trén nén tang giao duc sb.

Co s¢ dir liu: HE quan tri co s¢ dir 1iéu quan h¢ MySQL

Co ché bao mat: Xac thuc va phan quyén dua trén vai tro

Giai phap luu trit: Cong nghé streaming video cua Mux va quan 1y tai nguyén

hinh anh cta Cloudinary.

Pham vi nghién ciru

Hé théng khong bao gdm cac tinh ning giang day truc tiép
Gi61 han nghién ctru va phuc vu cho 03 nhom doi tuong chinh: Hoc vién, Giang

vién va Quan tri vién.

4. Phuong phap nghién ciru

Phén tich cac nén tang hoc tap tryc tuyén va nhu cau thuc té cta ngudi dung.
Khao sat quy trinh nghiép vu mua ban khoa hoc va quéan 1y doanh thu dé thiét ké
ludng xtr 1y chinh xac.
Tim hiéu tai liéu va nghién ciru cac cong nghé lién quan nhu: NestJS dé xay dung
backend, Next.js xdy dung frontend. Nghién ctru co ché xac thuc bang JWT va
két hop Refresh Token dé bao mat dir liéu. Tim hiéu tai liéu vé cac dich vu cua
bén thir ba nhu 1a: Mux dé luu trit video bai giang, Cloudinary dé luu trit anh,
API thanh toan ctia VnPay va MoMo.
Cong ngh¢ str dung:

e Quan Iy va luu trir ma ngudn: Github

e Ngon ngit: TypeScript

e Framework Frontend: Next.js

e Framework Backend: NestJS

e Cos¢ dir ligu: MySQL

e Quan ly va luu tritr video: Mux
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Quan 1y va luu trir hinh anh: Cloudinary

APL dich vu tich hop: VnPay, MoMo (Céng thanh toan)
Xac thuc va bao mat: JSON Web Token, Refresh Token
Trién khai Backend: Render

Trién khai Frontend: Vercel

5. Cau trac cua do an

Trén co s& cac ndi dung nghién ctru, dé dat muc ti€u deé tai va dam bao tinh logic,

ngoai phan mo dau va ket lugn, 36 an con dugc té chirc thanh cac chuong nhu sau:

Churong 1. Co 56 1y thuyét. Chuong ndy trinh bay vé cac co sé li thuyét va tim

hiéu ngon ngir lap trinh, framework: TypeScript, NestJS, Next.js, MySQL.

Chirong 2. Phdn tich va thiét ké hé thong. Chuong nay gidi thiéu bai toan, dé
xuét cac ¥ tudng, chirc ning cho phin mém, trinh bay cac mo hinh thuc thé quan hé,
so dd, so d6 phan cap chirc ning. Phan tich chi tiét cac chirc ning cua hoc

vién, giang vién, quan tri vién, thiét ké giao dién nguoi dung, va thiét ké dir li¢u, chuc

ning hé thong.

Churong 3. Trién khai va két qua dat dwoc. Trong chuong ndy, néu két qua thuc

hién dugc cua dé tai va cach cai dat chuong trinh.
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Chuwong 1: CO SO LY THUYET

1.1. Ngon ngir 1ap trinh TypeScript
1.1.1. Gidi thigu vé TypeScript

TypeScript 12 mot ngdn ngit 1ap trinh md ngudn mé duge Microsoft phat trién va
ra mat 1an dau vao nim. Sy ra doi cua TypeScript khong nhim muc dich thay thé
JavaScript, ma 1a dé giai quyét nhitng han ché cb hiru cua JavaScript khi trién khai cac

du an phan mém c6 quy mo 16n va cau tric phirc tap

V& ban chat, TypeScript dugc dinh nghia 1a mot ban mé rong ctia JavaScript. Piéu nay
c6 nghia 1a moi ma ngudn JavaScript hop 1& déu 13 ma TypeScript hop 16 va c6 thé chay
tryc tiép trong méi trudng ctia nd. Tuy nhién, TypeScript mang dén mot tu duy 1ap trinh
hoan toan m&i bang cach bd sung 16p kiém soat kiéu chit ché va cac tinh ning cia cac

ngon ngtt 1ap trinh bac cao.

Viéc Iira chon TypeScript cho dd 4n khong chi don thudn 13 theo dudi xu hudng
cong nghé, ma 1a mot chién luge dé xay dung mot hé théng E-learning bén ving. Trong
mot hé théng co su dan xen phire tap giita ludng dir liéu ngudi ding, ndi dung video bai
giang va cac giao dich tai chinh, TypeScript dong vai tro 13 hé théng ra soat 16i tir giai
doan bién dich giup dam bao moi thanh phan déu twong tac voi nhau dung nhu thiét ké,
giam thiéu tdi da cac sai sét vé logic va ning cao kha ning bao tri mi ngudn trong dai

han.

1.1.2. H¢ thong kiéu div liéu tinh (Static Typing)

Diém khéc biét cdt 161 ciia TypeScript chinh 1a hé thong kiéu dit liéu tinh. Trong
JavaScript, cac bién 6 thé thay doi kiéu dit liéu ty do trong qua trinh thuc thi (Runtime),
dé dan dén 16i logic. Vé6i TypeScript, 1ap trinh vién phai xac dinh rd rang kiéu dir liéu
cho bién, tham sb va két qua tra vé ngay tai thoi diém viét ma. Nho d6, trinh bién dich
c6 thé phat hién 15i ngay lap tirc, giup ting do tin cdy cho hé théng, dic biét 1a cac

module xtr 1y giao dich tai chinh hodc dir liéu ngudi dung phtc tap trong do an.

1.1.3. Ho tro ldp trinh hwéng déi twong (OOP) néng cao

TypeScript cung cip céc tinh nang OOP manh mé nhu: Interface, Abstract Class,
Access Modifiers (public, private, protected) va Generic. cac khai niém nay gitip ciu
tric ma nguén tr& nén mach lac, dé tai sur dung va bdo tri. Diéu nay cuc ky quan trong
d6i v6i cac hé thong str dung kién trac module hoa nhur NestJS (Backend) hay cac thanh

phan (component) trong Next.js (Frontend) ma db an dang ap dung.
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1.1.4. Hiéu sudt phit trién

MBoi truong Node.js khong thé thuc thi truc tiép ma TypeScript, ngdn ngit ndy cung
cap cong cu dé chuyén d6i ma ngudn sang JavaScript tiéu chuan. Qua trinh nay khong
chi ddm bdo tinh tuong thich v&i moi trinh duy¢t ma con cho phép 1ap trinh vién st dung
nhirng tinh ning méi nhat cia ECMA Script hién dai ma khong lo ngai vé van dé tuong

thich nguoc voi cdc moi truong cii.

Viéc ung dung TypeScript mang lai loi ich 1on vé hiéu suit nhd sy hd tro manh mé@
cua cac moi truong lap trinh thong qua tinh nang IntelliSense (goi y ma thong minh).
Viéc quan ly hang tram tép tin va cac thu vién bén thir ba tré nén don gian va chinh xac
hon, gitip giam thiéu ti da cac sai sot trong qua trinh xay dung, giup nha phat trién tap

trung vao viéc giai quyét cac bai toan nghiép vu cta hé théng E-learning.

1.2. Xay dung Frontend v&i Next.js
1.2.1. Gidi thi¢u vé Next.js

Next.js 1a mot framework manh m€ danh cho Frontend, dugc xay dung dua trén
nén tang cua thu vién React va phat trién boi Vercel. Trong khi React thudn tay cha yéu
tap trung vao viéc xay dung giao dién nguoi dung theo co ché Client-Side Rendering.
Déi voi mot hé thong E-learning, tinh ning nay cuc ky quan trong vi né gitp t6i wu hoa
SEO, cho phép cac cong cu tim kiém d& dang chi muc cac khoa hoc, ddng thoi cai thién

dang keé toc do tai trang dau tién cho hoc vién.

1.2.2. Uu diém ciia Next.js
Mot trong nhitng uu diém ndi bat nhit cua Next.js 1a co ché tu dong hoéa viéc dinh
tuyén. Khong gidng nhu React truyén théng yéu cau dinh nghia thu cong cac route qua

thu vién bén thtr ba, Next.js st dung chinh cAu trac thu muc dé tao ra cac duodng dan:

- Chi cin tao mét teép .Js, .JsX, hodc .tsx trong thu muc /pages (hodc /app ddi vai
phién ban mai), hé thong s& tir dong bién tép d6 thanh mot Route.

- Diéu nay gitup quan Iy ma ngudn truc quan, giam thiéu sai sét va tiét kiém thoi
gian cau hinh khi hé théng E-learning mé rong thém nhiéu trang méi nhu: chi

tiét khoa hoc, hd so hoc vién, hay trang quan tri.

Next.js cho phép lap trinh vién xay dung cac diém cudi API (Endpoints) ngay trong

cung mot du an Frontend:

- Tinhning nay cuc ky hiru ich dé xay dung cac ham Serverless xtr Iy logic trung
gian, nhu xac thyc Webhook tir cong thanh toan hodc giao tiép véi cac dich vu
bén thir ba ma khong can thiét 1ap mot may cha Backend riéng cho cac tac vu

nho.
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- Viéc tich hop nay giup giam do tré giita giao dién va dit liéu, tao ra trai nghiém

nguoi dung lién mach va muot ma hon.

1.2.3. Ung dung ciia Next.js trong do dn

- St dung File-based Routing quan ly linh hoat cac khu vuc chirc ndang nhu Dashboard
danh cho giang vién, giao dién hoc tip cho hoc vién va trang quan tri hé thong.

- Tan dung kha ning chuyén trang nhanh va quan 1y trang thai (state) dé xur 1y cc tinh

ning nhu gi6 hang, tién d6 hoc tip va thanh toan tric tuyén mot cach ddng nhat.

1.3. Xay dung Backend véi NestJS
1.3.1. Gidi thi¢u vé NestJS

Trong khi Next.js dam nhén vai tro hién thi giao dién ngudi dung (Frontend), thi
NestJS duogc lya chon 1am nén tang ¢t 18i dé xay dung hé théng quan tri va xir 1y dit
liu (Backend). NestJS 14 mot framework Node.js tién hoa, duoc thiét ké chuyén biét dé
xay dung céc img dung phia may cha cé hiéu suat cao, kha ning bao tri tot va dic biét

la kha nang mo rong (Scalability) linh hoat.

Puoc xdy dung dua trén Express, NestJS cung cap mot 16p triru twong manh mé
nhung van giir dugc sy linh hoat ctia Node.js. Diém khac biét 16n nhat ciia NestJS so
v6i cac framework khac chinh 1a viéce sir dung TypeScript lam ngon ngit mac dinh, mang
lai sy an toan vé kiéu dit liéu va hd trg cac tinh nang lap trinh hién dai nhat ngay tir ciu

truc nén tang.

1.3.2. Uu diém ciia NestJS

Kién traic Modular (Module-based) cta NestJS cho phép 1ap trinh vién chia hé
thng thanh cac khébi doc 1ap va c6 tinh dong gbi cao. Vi du, trong dd an nay, cac chic
nang nhu xac thuc (Auth), quan ly khoa hoc (Course), va xir ly thanh todn (Payment) co
thé duoc tach thanh cac Module riéng biét. Cach tiép can nay giup ma ngudn dé doc, dé
bao tri khi hé thdng phat trién phirc tap hon. Bén canh d6, NestJS ciing tich hop sin cong
nghé Dependency Injection (DI) gitp quan 1y sy phu thudc giita cac thanh phan mot
cach linh hoat, giam thiéu su phu thudc truc tiép (tight coupling) giira cac 16p ddi tuong,
tir d6 t6i wu hoa tai nguyén hé théng
1.3.3. Ung dung ciia NestJS trong do dn

NestJS két hop cung thu vién Passport.js dé xay dung co ché bao mat nghiém ngit.
Hé théng st dung JSON Web Token (JWT) dé xac thuc phién dang nhip cua ngudi
dung. Backend s& chiu trach nhiém cép phat va kiém tra Token cho mdi yéu cau, dam
bao rang chi nhirg hoc vién di ding nhap va c6 quyén han phit hop méi c6 thé truy cap

vao cac bai hoc hodc trang quan tri.
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NestJS cung cip kha ning tich hop manh m& véi TypeORM, cho phép tuwong tac
v6i co s& dit liéu MySQL dudi dang cac dbi twong (Entities). Viée st dung ORM
(Object-Relational Mapping) gitp viée truy van, luu trir thong tin hoc vién, danh sach
khoa hoc va lich str hoc tap trd nén nhit quan, an toan va d& dang bao tri mi ngudn hon

s0 voi cac cau 1énh SQL thuan tay.

1.4. Hé théng quan tri co sé dir liéu MySQL
1.4.1. Téng quan vé co sé dir liéu MySOL

MySQL 14 mét hé quan tri co s dit liéu quan hé, ma ngudén mé duoc phat trién boi
MySQL AB. K& tir khi ra mat vao nam 1995, MySQL di nhanh chéng trd thanh hé quan
tri co s¢ dir liéu phé bién nhét thé gi61 nho vao sy can béng gitta hiéu suét cao, tinh 6n
dinh va sy don gian trong quan 1y. Hé thdng nay sir dung ngdn ngit truy van c6 ciu trac
(SQL) 1am phuong thirc giao tiép chinh, cho phép nguoi dung thuc hién cac thao tac

dinh nghia, truy xuét va thao tac dir liéu mét cach hiéu qua.

MySQL con duoc danh gia cao boi cong dong hd tro rong 16n va kha nang tuong
thich tuyét voi v4i hé sinh thai Node.js/NestJS thong qua cac thu vién két nbi chuan.
Nho kién trac client-server manh mé&, MySQL c6 thé xir Iy dong thoi hang ngan két ndi
tir ngudi dung ma khong lam suy giam hiéu ning. Diéu ndy dam bao rang nén tang hoc
tap c6 thé van hanh tron tru ngay ca trong cac giai doan cao diém khi c6 luong 16n hoc
vién cung dang nhdp va tuong tac vdi bai gidng video.

1.4.2. Pic diém ciia co sé dir ligu MySQL

Kha nang xir 1y hidu suat cao va tdc do toi wvu MySQL duoc thiét ké dé tdi uu hoa
tdc do truy van dit liéu. Nho vao co ché bd nhé dém (Query Cache) va céac thuat toan
1ap chi myc (Indexing) tién tién nhu B-Tree hay Hash, hé thong c6 kha niang phan hoi
cac cau lénh truy xuat dir liu tir Next.js cuc ky nhanh chong. Piéu nay dam bao rang
khi hoc vién tim kiém khoa hoc hodc chuyén d6i gitta cac bai giang video, trai nghiém

s€ luén mugt ma va khong bi gian doan.

MySQL c6 kha nang xt 1y tir cac dy an nho dén cac hé théng dit lidu 16n véi hang
triéu ban ghi. Vi su hd trg day du cho cac chuan két néi nhu JDBC, ODBC va dic biét
1a cac driver danh riéng cho Node.js, MySQL dé dang tich hgp sau vao framework
NestJS thong qua TypeORM. Diéu nay tao diéu kién thuan loi cho viéc mé rong tinh
nang hé thong trong twong lai nhu thém céc bang vé bao cdo doanh thu phirc tap hay hé
thong thi cir truc tuyén.

La mdt hé quan tri co s¢ dir liéu ma nguon md, MySQL cd mot cong dong nguodi

dung va chuyén gia vo cung dong ddo. Di€u nay mang lai 191 the 16n trong viéc tim kiém
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tai liéu hudng dan, t6i vu hoa cau 1énh SQL va xir 1y cac 16i phat sinh trong qua trinh
phat trién d6 an. Su phd bién cua MySQL ciing gitp viéc trién khai (deploy) Backend

1én cac nén tang nhu Render hay cac may chu VPS tré nén don gian va tiét kiém chi phi.

1.4.3. Uu diém ciia co sé dir ligu MySQL

Téi wu héa chi phi dau tw (M3 ngudn md) MySQL 1a phdn mém mi ngudn mé
hoan toan mién phi, giup giam thiéu dang ké chi phi ban quyén khi trién khai du 4n.
Diéu nay dic biét c6 ¥ nghia ddi voi cac dd an sinh vién hodc céc startup gido duc khi
mubn ti wu ngan sach ma van so hitu mot hé quan tri co s dir liéu manh mé, dat tiéu

chuén cong nghiép.

Hiéu ning vuot trdi va toc do truy van nhanh MySQL néi tiéng véi toe do xir 1y
cac cau 1énh truy van (SELECT) cuc nhanh. Nho vao cau tric luu trit dit liéu thong minh
va kha ning tan dung bo nhé dém (cache) hiéu qua, hé thong c6 thé phan hdi cac yéu
cau tir hoc vién nhu: tai danh sach bai giang, tim kiém khoa hoc hay xem lich st hoc tap
mot cach tic thi, ngay ca khi sd luong ban ghi trong co so dit liéu tang 1én theo thoi

gian.

Tinh an toan va bao mat dit liéu cao MySQL cung cap nhiéu 16p bao mat manh mé,
tir co ché xéac thuc ngudi dung dén viéc ma héa dir lidu truyén tai qua giao thirc SSL.
Trong d6 4n nay, loi ich 16n nhat 1a kha ning phan quyén chi tiét (Privileges), dam bao
rang chi c6 Backend (NestJS) méi co quyén truy cip vao cac bang nhay cam nhu thong

tin thanh toan, trong khi cac truy cap bén ngoai bi ngan chin tuyét doi.

Kha ning mo rong linh hoat (Scalability) Du 1a mét du an nhé hay mot hé thong
16n v6i hang triéu ngudi dung, MySQL déu c6 kha ning dap tng nhd vao cac ki thuat
nhu Replication (sao chép dit liéu) va Sharding (phan manh dit liéu). Piéu nay cho phép
mg dung ctia ban ¢6 thé méd rong quy mo trong twong lai khi sé luong hoc vién va bai

giang ting cao ma khong can phai thay doi toan bd ciu trac hé thng.

Cong dong hd tro rong 16m va tai liéu phong phu Vi 1 hé quan tri co s dit liéu phd
bién nhat thé gi¢i, MySQL c6 mot cong dong nguoi dung va chuyén gia khong 16. Loi
ich nay gitip 1ap trinh vién d& dang tim thay céac giai phap cho céc 16i phat sinh, cac doan
mi t6i wu (Best practices) va cac thu vién tich hop (nhu TypeORM trong NestJS), tir d6
rt ngan thoi gian phat trién va hoan thién do an.

Ho tro quan 1y quan hé dir liéu chit ché khac véi cac co sé dit liéu NoSQL, MySQL
gitip ban thiét 1ap cac mdi quan hé (Relationships) giita cac bang mot cach rd rang thong

qua khoa ngoai (Foreign Keys). Piéu nay cuc ky ¢6 loi khi quan 1y dir liéu E-learning:
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dam bao mot video bai giang phai thudc vé mot chwong nhét dinh, va chuong dé phai

thudc vé mot khoa hoc cu the, tranh tinh trang dit li¢u moé co61 hodc sai 1éch.

1.4.4. Thw vién lién két dit ligu TypeORM

Khai niém vé Object-Relational Mapping (ORM) 1a mot ki thuat 14p trinh cho phép
anh xa cac bang trong co so dit liéu quan hé sang cac dbi tugng (Objects) trong ngdn
ngir 1ap trinh. Thay vi phai viét cac cau 1énh SQL thuan tay, lap trinh vién c6 thé thao
tac voi dir 1iéu thong qua cac phuong thirc ciia ngdn ngir 1ap trinh (nhu TypeScript),

gitip ma nguon tré nén chuyén nghi¢p va dé quan tri hon.

TypeORM 1a mét thu vién ORM manh mé chay trong méi truong Node.js, dugc
thiét ké dac biét dé sir dung véi TypeScript. Trong do 4n ndy, TypeORM déng vai tro 1a
thu vién trung gian gitip NestJS két n6i va diéu khién co so dir liéu MySQL. N6 hd trg
cac tinh ning hién dai nhu Active Record va Data Mapper, giup 1ap trinh vién viét ma

nguon theo phong cach hudng ddi trong mot cach nhat quan.

Uu diém vé str dung TypeORM trong d6 4n cho phép dinh nghia ciu triic bang MySQL
ngay trong cic 16p (class) TypeScript bang cac Decorator (nhu @Entity, @Column).

bicu nay giup dir li€u gitra code va database luon dong bo va rd rang.

1.5. Cac dich vu tich hgp
1.5.1. Nén ting Video Mux

Mux 14 mot nén tang cung cip ha ting video dudi dang API (Video-as-a-Service).
Thay vi phai ty xay dung may chit luu trit va ma hoa video phire tap, dd an st dung Mux
dé xtr 1y toan bo ludng dir liéu bai giang, tir khau tai 1én, chuyén dbi dinh dang cho dén
khi truyén tai téi thiét bi ctia hoc vién.

Piém manh nhét ctia Mux 1a viéc 4p dung giao thite HTTP Live Streaming két hop
v6i co ché Adaptive Bitrate Streaming. Cong nghé nay cho phép video tu dong dicu
chinh d6 phan giai (tir 360p dén 1080p) dua trén tdc do internet thyc té ctia ngudi dung.
Diéu nay dam bao hoc vién c6 thé theo ddi bai giang lién tuc, muot ma, ngay ca khi chét

lugng dudng truyén khong 6n dinh.

Dbi voi mot hé théng E-learning, bio mat ban quyén bai giang 1a yéu to séng con.
Mux cung cap giai phap Signed URLs (URL c6 chir ky xac thuc). Theo d6, mdi khi hoc
vién nhan xem bai hoc, hé¢ théng s& tao ra mot dudng dan riéng biét co thoi han ngan.
Sau khi hét han hozc néu link bi chia sé ra ngoai, video s& khong thé truy cap, gitip ngin

chan hi¢u qua viéc danh cap dir liu video.
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Mux hd trg co ché Direct Upload, cho phép trinh duyét cua giang vién day dir liéu
video truc tiép 1én may chil cia Mux ma khéng can di qua may chu Backend (NestJS).
Diéu nay gitp tiét kiém tai nguyén bang thong dang ké cho may chu cta hé théng. Dong
thoi, thong qua hé théng Webhooks, Mux s& tu dong thong bao cho Backend khi video

da xu ly xong dé cap nhat trang thai bai hoc 1én co s¢ dir licu.

1.5.2. Cloudinary

Cloudinary 13 mdt nén tang dién toan ddm mdy chuyén cung cip cac giai phap quan
1y, toi wu hoa va phan phdi tai nguyén phuong tién truyén thong (hinh anh, video, tai
liéu). Trong do an nay, Cloudinary duogc sir dung nhu mét kho luu trit thong minh cho
cac tai nguyén tinh nhu anh dai di€n nguoi dung, anh bia khéa hoc va cac tai liéu hoc
tap di kem.

Mot trong nhitng wu diém 16n nhét cia Cloudinary 1a kha ning ty dong nén dung
lugng ma khong lam giam chat luong hinh anh dang ké. Nén tang nay c6 thé tu nhin
dién trinh duyét ctia nguoi dung dé chuyén doi cac dinh dang cii (nhu JPG, PNG) sang
cac dinh dang hién dai hon nhu WebP hoidc AVIF. Piéu nay giup giam tdi 50-70% dung

luong tép tin, gitp trang web tai nhanh hon va tiét kiém dir liéu di dong cho hoc vién.

Tuong tu nhu cac tiéu chuan ciia cac nén tang 16n, Cloudinary tich hop mang luéi
phan phdi ndi dung CDN toan cau. Khi hoc vién truy cap vao ung dung, cac hinh anh
minh hoa bai hoc s€ duogc tai tir may chu gén vi tri dia ly cua ho nhat thay vi tai tor mot
may chu cb dinh. Diéu nay gitp giam thiéu d6 tré, dam bao giao dién khoa hoc ludn
hién thi hinh anh sic nét va tirc thi ngay ca khi c¢6 lugng 16n nguoi dung truy cap dong
thoi.

1.5.3. VnPay/MoMo

Hé théng st dung cong thanh toan VnPay dé hd trg hoc vién thanh toan qua tai
khoan ngan hang noi dia, ma QR-Pay va thé qudc té. Song song dé, viéc tich hop vi dién
tir MoMo gitp tiép can tép ngudi ding tré uu tién sy tién loi va nhanh chong trén di
dong. Viéc két hop ca hai giai phap nay gitip da dang héa phuong thirc thanh toan, giam

thi€u rao can va nang cao ti I¢ chuyén doi cho nén tang gido duc.

Diém then chét trong qui trinh tich hop 1a co ché IPN (Instant Payment
Notification). Pay 1a mot giao thirc thong bao ngdm gitra may chu thanh toan va
Backend (NestJS) ctia hé thong. Ngay sau khi hoc vién xac nhan thanh toan trén tng
dung ngan hang hodc vi MoMo, mdt tin hi¢u Webhook s€ dugc guri vé hé théng dé cap

nhat trang thai don hang. Quy trinh nay gitp hoc vién dugc cip quyén truy cip vao bai

Sinh vién thuc hién: VO Anh Quan Huodng dan: TS.Ninh Khéanh Duy 10



Xéy dung website hoc tdp va mua bdn khéa hoc triec tuyén

giang ngay lap tirc ma khong can su can thiép thu cong tir quan tri vién, dam bao tinh
kip thoi va chinh xéc.
1.5.4. ReSend

Pé ti wu hoa trai nghiém tuong tac va duy tri su két ndi lién tuc véi hoc vién, hé
thong tich hop Resend — mot nén tang giri Email API hién dai danh cho cac nha phat
trién. Thay vi st dung cac giao thirc SMTP truyén thong thuong gip van dé vé téc do
va kha ning vao hop thu rac (spam), Resend cung cip giai phap gui email giao dich

(transactional email) véi d0 tin cay cao va kha ndng mé rong tot.

DPam bao ludng nghiép vu quan trong: Hé thong sir dung Resend dé trién khai cac
tinh nang thiét yéu nhu xac thyc tai khoan (Email Verification) va khoi phuc mat khau
(Reset Password). Day 1a nhitng tac vu doi hoi téc do giri tire thoi va ty 16 vao hop thu
chinh tuyét ddi; néu email bi cham hodc vao muc Spam, quy trinh dang ky va diang nhap

cua hoc vién s€ bi gian doan.

Vuot qua rao can tir nha cung cap dich vu dam muu (Render): Trong qua trinh trién
khai thuc té trén nén tang Render, viéc sir dung giao thirc SMTP thong thuong (thuong
qua cac cong 25, 465 hodc 587) thudng bi han ché hodc chin hoan toan dé phong chéng
spam. Viéc st dung Resend thong qua API Key giup gui email qua giao thitc HTTPS
(céng 443), loai bé hoan toan van dé bi chin Port, dam bao hé théng hoat dong 6n dinh

trén moi moi truong Cloud.
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Chuwong 2: PHAN TiCH VA THIET KE HE THONG

2.1. Gioi thiéu bai toan

Trong bbi canh chuyén doi sb gido duc dang dién ra manh mé&, hoc tp truc tuyén
(E-learning) da tr& thanh mot nhu cdu thiét yéu. Nhu cau hoc tip va ning cao k§ ning
tryc tuyén di tré thanh mot xu hudng tit yéu toan cau. Viée tiép can kién thirc khong
con bi gii han boi khong gian 16p hoc hay thoi gian ¢b dinh, cho phép moi ddi tuong
tir sinh vién dén nguoi di 1am c6 thé chi dong 16 trinh phat trién c4 nhan. Tuy nhién, su
phan manh ctia cac ngudn tai liéu mién phi, thiéu 1 trinh hoc tap bai ban va khé khin
trong viéc tuong tac truc tiép voi giang vién dang 13 nhimg rao can 16n d6i véi ngudi

hoc.

Mic du hién nay c6 nhiéu nén tang hoc tip qudc té 1on, nhung ngudi dung tai Viét
Nam van gip khong it trd ngai vé ngdn ngit, chi phi cao va dic biét 1a su bat tién trong
cac phuong thirc thanh toan quéc té phire tap. Bén canh do, cac hé théng hoc truc tuyén
hién c6 d6i khi chua téi wu hoa dugc trai nghiém ngudi dung trong viéce nhan thong bao

tuc thoi, quan ly tién d6 hoc tap va bao mat thong tin giao dich.

Bén canh d6, nham giai quyét bai toan vé luu trir dit liéu da phuong tién va tc do
phan hoi trang web, hé théng duogc thiét ké tich hop cac giai phap dién toan dam may
tién tién. Cu thé, toan bo dir liéu hinh anh nhu anh dai dién ngudi dung va hinh anh minh
hoa khoa hoc duoc luu trit tap trung trén Cloudinary, giup t6i vu héa dung luong va toe
d6 tai anh. Pic biét, hé théng str dung dich vu Mux dé quan Iy va truyén tai cac bai
giang video, dam bao hoc vién c6 thé theo ddi ndi dung voi chat lwong cao, dudng truyén
6n dinh va tinh bao mat ndi dung video tot nhat. Két hop cung cac cong thanh toan phd
bién nhu VnPay va MoMo, ing dung mang dén mot quy trinh khép kin tir khau xac
thuc, mua sdm dén trai nghi¢m hoc tap, gitip hoc vién tiép can kho kién thirc mot cach
an toan va thun tién ngay sau khi hoan tat thanh toan.Cu thé, hé théng hudng t6i cac

nhom nguoi dung chinh:

- Hoc vién: Nhitng nguoi c6 nhu cau tim kiém cac khoa hoc chuyén mon, mong
mudn mot trai nghiém mua sim don gian va thanh toan linh hoat qua
VnPay/MoMo. Dé tdi uu hoa viéc hoc, hé théng cho phép hoc vién binh luén,
danh gia khoa hoc, tham gia lam Quiz kiém tra kién thirc va st dung tinh ning
ghi chti ngay trong mdi bai giang dé Iuu trit kién thirc quan trong.

- Giang vién: La nhiing nguoi truc tiép tao ra ndi dung gido duc va c6 nhu cau

chia s¢ kién thirc chuyén mon dén cong dong. Hé thong cung cap cho giang
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vién quan 1y khoa hoc doc 1ap, cho phép ho chu dong dang tai bai giang video
thong qua ha tdng luwu trit chuyén nghiép ctia Mux. Bén canh viéc giang day,
giang vién co thé theo ddi tién d6 hoc tap cua tirng hoc vién dé c6 su hd tro kip
thoi, dong thoi chit dong xem béo cao doanh thu chi tiét tir cac khoa hoc ca
nhan. Diéu nay giup giang vién nim bit dwgc hidu qua ndi dung va twong tac
tryc tiép voi hoc vién qua hé théng binh luan, tir 46 ning cao chét lugng bai
giang.

- Quan tri vién (Admin): Péng vai tro 1 ngudi van hanh va diéu phdi toan bod
nén tang dé dam bao hé théng hoat dong 6n dinh va an toan. Quan tri vién chiu
trach nhiém kiém soat cac tai khoan ngudi ding. Mot trong nhirng nhiém vy
quan trong nhit cia Admin 1a kiém duyét ndi dung cac khoa hoc trude khi xut
ban; qua trinh nay bao gdm viéc ra soat ky ludng video bai giang dugc luu trit
trén Mux, kiém tra tinh pht hop cta hé thong ciu héi Quiz khong vi pham ban
quyén hay céc quy dinh cta nén tang. Ngoai ra, quan tri vién c6 thé theo ddi

tong doanh thu cta toan bd website.

Pham vi cua d6 an tap trung vao viéc xay dung va hoan thién cac chirc nang cot 161

cho mot nén tang gido duc tryc tuyén, bao gom:

- Xac thyc va Bao mat: Trién khai quy trinh dang ky tai khoan bat budc qua budc
xéc thyc email bang Resend API, gitup dinh danh ngudi dung va ting tinh bao
mat cho hé thong.

- Tuong tac hoc tap: Phat trién b cong cu hd trg hoc vién bao gdm tinh ning ghi
chu ca nhan, hé théng binh ludn, danh gia khoéa hoc va cac bai kiém tra tric
nghiém sau mdi bai giang dé cung ¢ kién thic.

- Giao dich va Thanh toan: Tich hop cong thanh toan VnPay va vi dién td MoMo
v6i co ché IPN dé xur 1y giao dich ty dong, giup kich hoat khéa hoc ngay lap
tic sau khi thanh toan thanh cong.

- Quan tri va Kiém duyét: Xay dung bang diéu khién cho giang vién va quan tri
vién nham kiém duyét ndi dung bai giang, quan 1y nguoi dung va theo ddi bao
cao doanh thu chi tiét.
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2.2. Phan tich yéu ciu hé théng
2.2.1. Cdc tic nhin hé thong

H¢ théng website hoc tap va mua khoa hoc truc tuyén bao gém cac tac nhan chinh

V61 cac chirc ndng cu thé nhu sau:

Hoc vién (student) : La d6i twong tiép nhan kién thtrc, c6 nhu cau tim kiém,
mua va tuong tac voi cac khoa hoc. Hoc vién st dung chirc nang hd trg nhu
Quiz, ghi cha va binh luan dé t6i wu hoa qua trinh tiép thu bai giang.

Giang vién (teacher): La ddi tuong cung cp ndi dung chuyén mén. Giang vién
chiu trach nhi¢m xay dung 16 trinh hoc tap, quan 1y hoc vién va theo doi hi¢u
qué kinh doanh tir cac khéa hoc ca nhan ciia minh thong qua hé thong quan tri
chuyén biét.

Quan tri vién (admin): La ddi tuong van hanh va kiém soat toan bd hé théng.
Admin dam bao chat luong ndi dung thong qua quy trinh kiém duyét, quan 1y
tai khoan hoc vién va giang vién, theo ddi doanh thu chi tiét timg khoa hoc ctia

giang vién.

2.2.2. Yéu cau chirc ning

Pbi véi hoc vién (student):

Ding ky tai khoan va bat budc xac thyc Email thong qua Resend.
Dang nhép, quan ly thong tin ca nhan.

Cép nhat anh dai di¢n cd nhan dugc luu trir hda qua Cloudinary.
Str dung bo loc tim kiém khoéa hoc theo tir khoa, danh muc.

Thuc hién thanh todn khoa hoc qua VnPay hoac Vi MoMo.

Xem video bai gidng tryc tuyén nho ha ting Mux.

Ghi chu, binh luan, 1am quiz trong mdi video bai giang.

bénh gia khoa hoc

D061 voi gidng vién (teacher):

Tao m&i khoa hoc, thiét 1ap gid ban va anh khoéa hoc 1én Cloudinary
Thiét ké ciu triic chuong trinh hoc bao gém nhiéu chuong va bai giang.
Tai 1én video bai giang; hé thong ty dong xir 1y va luu trit 1én Mux.
Xay dung hé thong cau hoi tric nghiém twong g véi timg bai hoc.
Theo dbi tién d6 hoc tap chi tiét cua tung hoc sinh

Theo doi doanh thu cua cac khoa hoc cua minh

Do6i véi quan tri vién (admin):
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Kiém duyét khoa hoc cua giang vién ding tai trudce khi xuét ban.

Quan ly danh sach nguoi dung.

Quan 1y khoéa hoc

ting giang vién cu thé.

2.3. Thiét ké hé théng
2.3.1. Biéu db ca sir dung
Biéu dd ca st dung tong quat ciia hé thong
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2.3.1.1. Hoc vién

Biéu d6 ca sur dung tong quat cua hoc vién
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Hinh 2.2: Biéu d6 ca sir dung tong quat cta hoc vién

Biéu dd ca st dung ctia chirc ning ding ky, dang nhap
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Hinh 2.3: Biéu d6 ca sir dung ciia chirc ning dang ky, ding nhap
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Biéu d6 ca sur dung ctia chirc nang tim kiém va xem khoa hoc chi tiét
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Hinh 2.4: Bi€u do ca st dung chirc ndng cua tim kiém va xem khoa hoc chi tiét

Biéu d6 ca sur dung cta chirc nang quan ly tai khoan
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Hinh 2.5: Biéu d6 ca sir dung cua chirc ning quan 1y tai khoan

Biéu d6 ca su dung cua chirc nang thanh toan khoa hoc
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Hinh 2.6: Biéu d6 ca sir dung ctia chirc nang thanh toan khoa hoc
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Biéu dd ca st dung cua chire ning thém khoa hoc vao yéu thich, gié hang
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Hinh 2.7: Biéu d6 ca sir dung cua chirc ning thém khéa hoc vao yéu thich, gio hang

Biéu d6 ca su dung cia chirc ndng xem va tuong tac bai giang
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Hinh 2.8: Bi€u d6 ca sir dung cta chirc nang xem bai gidng va tuong tac
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2.3.1.2. Gidng vién

Bi€u d6 sir dung tong quat cua giang vién
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Hinh 2.10: Biéu db ca st dung cua chtrc nang tao méi khéa hoc

Bi€u do ca su dung cta chirc nang xem chi tiét khoa hoc
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Hinh 2.11: Biéu d6 ca str dung ctia chtic ning xem chi tiét khoa hoc
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Bi€u d6 ca sir dung ctia chirc nang xem doanh thu khoa hoc
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Hinh 2.12: Biéu d6 ca sir dung cua chtic ning xem doanh thu khoéa hoc

Bicu d6 ca sir dung tong quat cua quan tri vién
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Hinh 2.29: Biéu d6 tuan tu chirc nang kiém duyét khoa hoc
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2.3.4. Thiét ké co sé dir liéu

2.3.5.1. M6 hinh co so dir liéu

M5 hinh co s¢ dir liéu tong quat ciia hé thong
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Hinh 2.30: So db quan h¢ co so dir licu

¢ el
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2.3.5.2. Cac bdng dir li¢u
Bang 2.1: Bang Roles

Tén truwomg Kiéu dir liéu Rang bufc Mo ta
role id varchar(36) PK, Not Null Ma dmltlrganh val
role name varchar(25) Unique, Not Null Tén vai tro

Bang 2.2: Bang UserPreference

Tén truong Kiéu dit liéu Rang bujc Mo ta
d varchar(36) PK,NotNull | Madinh danhso

Danh séach cac
desired levels text Nullable trinh d0 mong
mudn

Muc tiéu hoc tap

learning_goals text Nullable \ A
cua nguoi dung

Céc k¥ nang cu thé
interested_skills text Nullable ngudi dung quan
tam.

Lién két t&i ngudi
user_id varchar(36) FK, Not Null dung (User) s¢ hitu
so thich nay.

Béang 2.3: Bang Categories

Tén truong Kiéu dir liéu Rang budc M5 ta
id varchar(36) PK, Not Null Ma dinh danh danh
muc.
name varchar(100) Not Null Tén danh muc
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Bang 2.4: Bang Courses

Tén truomg Kiéu dir liéu Rang bugc Mbo ta
Ma dinh danh
i h PK, Not Null X
1d varchar(36) , Not Nu khéa hoc.
title varchar(255) Nullable Tiéu dé
description text Nullable M ta chi tiet noi
dung
Yéu cau céc kién
requirements json Nullable thirc dé tham gia
hoc
) . bat duogc gi khi
learnings json Nullable tham gia khoa hoc
duration int Nullable Thot luong khoa
hoc
price decimal(15,2) Nullable Gia giam gia
original price decimal(15,2) Nullable Gia g.‘fc kh.l ,chua
giam gia.
image varchar(255) Nullable Anh bia khéa hoc
discount decimal(15,2) Nullable Phan t;?;n glam
level varchar(50) Nullable Trinh do
Trang thai: draft,
» \ pending,
status enum Default: 'draft published,
rejected, archived.
Khoa hoc da duoc
is live boolean Default: false | hién thi thuc té hay
chua
Panh dau néu
has_draft boolean Default: false khoa hoc dang co
ban cap nhat nhap.
. Tong s6 hoc vién
students smallint Default: 0

da dang ky.
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rating_count smallint Default: 0 S6 nguoi danh gia.
rating decimal(3, 2) Default: 0 50 diem da}nh gl
trung binh
rejection_reason text Nullable Ly do tir choi khoa
hoc
archive reason text Nullable Ly dONkhO? hoc bl
- gd xudng
submission_note text Nullable Cap nhat nhiing gi
category id varchar(36) FK, Not Null Lién két Category.
instructor id varchar(36) FK, Not Null Lién ket t61 nguoi
day (User).
Lién két t6i khoa
parent id decimal(15,2) FK, Nullable hoc gdc (dung cho

co ché ban nhap).

Béang 2.5: Bang QuizQuestion

Tén truwong Kiéu dir liéu Rang bugc Mb ta

id varchar(36) PK, Not Null Ma dmﬁécianh cau

question text Nullable Noi dung cau hoi.
lesson id varchar(36) FK, Not Null Lién ket t&1 bai hoc

- (Lesson)

ID cua dap an ding

correct_option_id | varchar(36) Nullable (lién két t6i bang

QuizOption).
order smallint Default: 0 Thur ty cua cau hoéi

trong Quiz.
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Bang 2.6: Bang Users

Tén truwomg Kiéu dir liéu Rang bujc Mo ta
user id varchar(36) PK, Not Null Ma d%r.1h flanh
nguoi dung
full name varchar(100) Not Null Ho va tén
email varchar(150) Unique, Not Null bia chi Email
password varchar(255) Not Null Mat khaNu qa duoc
ma hoa
phone varchar(15) Nullable S6 dién thoai
date_of birth date Nullable Ngay sinh
avatar varchar(255) Nullable DPuong dan URL
is_active boolean Default: false Trang thai xac thuc
is_disabled boolean Default: false Trang thalqkhoa tai
- khoan
role id varchar(36) FK, Not Null Llen' ke:[ (01 bang
vai tro (Role)
ba thuc hién chon
has preferences boolean Default: false s& thich khoa hoc
chua.
code id varchar(6) Nullable Ma O,TP dung de
— xac thuec.
: : Thoi gian hét han
code expires_at timestamp Nullable cta mi OTP
Béang 2.7: Bang QuizOption
Tén truong Kiéu dir liéu Rang bujc M6 ta
id varchar(36) PK, Not Null Ma dml;r(lianh dip
text text Nullable No1 dung dap an
question_id varchar(36) FK, Not Null Lién ket t61 cau hoi

(QuizQuestion)
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Bang 2.8: Bang Chapters

Tén truwomg Kiéu dir liéu Rang bujc Mo ta
id varchar(36) PK, Not Null Ma dinh danh
chuong hoc.
title varchar(255) Nullable Tiéu @é cua
chuong
order smallint Default: 0 Tht ty chuong
course_id varchar(36) FK, Not Null Lién ket to1 khoa
hoc (Course)
parent id varchar(36) FK, Nullable Malb cclila;chuorng
Bang 2.9: Bang Lessons
Tén truong Kiéu dir liéu Rang budc M5 ta
id varchar(36) PK, Not Null M dinh danh bai
hoc.
title varchar(255) Nullable Tiéu dé bai hoc
order smallint Default: 0 Thr tu bai hoc
duration smallint Nullable Thfn lu’(_{ng beg hoc
(tinh bang giay).
, Lién két toi
chapter_id varchar(36) FK, Not Null churong (Chapter)
Lién két t&i thong
video_id varchar(36) FK, Nullable tin video
(LessonVideo).
. a ID cua bai h
parent_id varchar(36) Nullable Ma (C:Ez bai hoc
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Bang 2.10: Bang LessonVideo

Tén truwomg Kiéu dir liéu Rang bujc Mo ta
id varchar(36) PK, Not Null Ma d'mh danh
video.
.. Ma dinh danh cta
public_id varchar(255) Not Null video Mux
playback id varchar(50) Nullable Puong dan URL
Thoi luong thuc té
duration smallint Default: 0 cua video (tinh
bang gidy).
. . . Chiéu rong gbc ctia
width original smallint Nullable : :
video (pixel).
. . . Chiéu cao gbc cta
height original smallint Nullable . .
video (pixel).
Bang 2.11: Bang LessonProgress
Tén truwong Kiéu dir liéu Rang budc M ta
id varchar(36) PK, Not Null Ma dmléfc)ianh tien
. Lién két t6i ngudi
user_id varchar(36) FK, Not Null ding (User)
lesson_id varchar(36) FK, Not Null Lién ket 161 bai hoc
- (Lesson)
Trang thai da hoan
completed boolean Default: false thanh bai hoc hay
chua.
Vi tri thoi gian
last_position smallint Default: 0 cudi cliing trong
video
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Bang 2.12: Bang Comments

Tén trwong Kiéu dir liéu Rang bugc Mo ta
id varchar(36) PK, NotNull | M dinh danh binh
luan.
content text Not Null Noi dvung,blnh.l,u an
hodc danh gia.
Diém danh gia
rating tinyint Nullable (dung cho type =
'course').
Phan loai binh
type enum Default: 'lesson' luan: 'course' hoac
'lesson'.
parent _id varchar(36) FK, Nullable Ib Cuact;::h ludn
: Nguoi thuc hién
user id varchar(36) FK, Not Null binh Tuan (User).
Khoéa hoc lién quan
course id varchar(36) FK, Nullable (néu 13 danh gia
khoa hoc).
Bai hoc lién quan
lesson_id varchar(36) FK, Nullable (néu 12 binh luan
bai hoc).
Bang 2.13: Bang Cartltem
Tén truong Kiéu dir liéu Rang budc Mo ta
id varchar(36) PK, Not Null Ma dinh .d,anl‘l mue
trong gié hang.
Lién két t6i ngudi
user_id varchar(36) FK, Not Null dung (User) s¢ hitu
gi6 hang.
Lién két t6i khoa
course id varchar(36) FK, Not Null hoc (Course) dugc
thém vao.
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Béang 2.14: Bang Wishlist

Tén truwomg Kiéu dir liéu Rang bujc Mo ta
id varchar(36) PK, NotNull | Madinh danhyeu
thich.
Lién két t&i nguoi
user id varchar(36) FK, Not Null dung (User) s¢ hitu
danh séch.
Lién két toi khoa
course_id varchar(36) FK, Not Null hoc (Course) dugc
yéu thich.
Bang 2.15: Bang LessonNote
Tén truong Kiéu dir liéu Rang budc M5 ta
id varchar(36) PK, Not Null Ma dinh (,1anh ghi
chu.
Lién két t6i ban ghi
progress_id varchar(36) PK, Not Null tién do
(LessonProgress).
text text Not Null Nle dung ghi chi
cua hoc vién.
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Béng 2.16: Bang RefreshToken

Tén trwong Kiéu dir liéu Rang bugc Mo ta
Ma dinh danh duy
id varchar(36) PK, Not Null nhit ctia Refresh
Token.
token text Not Null Noi dung IPa ‘Eoken
dugc ma hoa.
: . Thoi diém ma
expires_at timestamp Not Null token hét hiéu luc.
Lién két t6i ngudi
user_id varchar(36) FK, Not Null dung (User) s¢ hiru
token.
is_revoked boolean Default: false Dinh Fiau tol§§n da
- bi thu hoi
Bang 2.17: Bang Paymentltem
Tén truwong Kiéu dir liéu Rang budc M ta
id varchar(36) PK, Not Null Ma dinh danh duy
nhét cuia muc thanh
toan.
payment_id varchar(36) FK, Not Null Lién két toi hoa
don téng
(Payment).
course_id varchar(36) FK, Not Null Lién két t&i khoa
hoc (Course) duogc
mua.
price decimal(15,2) Nullable Gia cua khoa hoc
tai thoi diém mua.
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Bang 2.18: Bang Payment

Tén truwomg Kiéu dir liéu Rang bujc Mo ta
id varchar(36) PK, Not Null Ma'dmh. danh
giao dich.
Nguoi thyuc hién
user id varchar(36) FK, Not Null thanh toan
(User).
. Téng sb tién
amount decimal(15,2) Not Null ,
thanh toan.
status varchar(25) Not Null Trang thai
gateway varchar(25) Not Null Cong ?thanh toan
su dung
Ma tham chiéu
transaction_ref varchar(100) Unique, Not Null giao dich h¢
thong.
Ma giao dich tra
gateway transaction_id varchar(255) Nullable vé tir phia ngan
hang
currency varchar(10) Default: 'VND' Pon vi tién té.
order info text Nullable Thong tin héa
- don
pay url text Nullable DPuong dan URL
message Text Nullable TP ong bio ti ,
cong thanh toan
Luu ma dinh
response code varchar(10) Nullable danh két qua cta
giao dich
bank code Varchar(50) Nullable Luu ngan hang
1S activated boolean Nullable Tranig thalAklem
- tra cap nhat.
Thoi diém thanh
paid_at timestamp Nullable toan thanh cong
thuc té.
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2.4. Mo hinh hé théng

Hé thdng duoc xdy dung theo mo hinh Client — Server, st dung RESTful API dé
giao tiép v61 nhau. HE thong bao gom:

- Website (Client): Xay dung béng Next.js, chiu trach nhiém render giao dién,
quan ly trang thai ngudi dung, thuc hién cac thao thac nhu dang ky, dang nhap,
xem video bai giang, xem video bai giang,...

- May chu Backend (Server): Str dung NestJS, day la trung tam xur ly logic, quan
1y phan quyén, giao tiép véi co s& dir liéu va giao tiép cac dich vu thit ba.

Request
Website - Backend

{Client) {Server)

Hesponse

Hinh 2.31: So d6 kién tric hé théng theo mé hinh Client - Server
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Chuwong 3: TRIEN KHAI VA KET QUA PAT PUQC

3.1. M&éi truong trién khai

Bang 3.1: Mai truong va cong nghé trién khai hé thong

Thanh phan Cong ngh¢ st dung
Ngon ngit TypeScript
Framework Frontend Next.js
Framework Backend NestJS
Co so dir liéu MySQL
Trién khai backend Render (0.1 CPU, 512MB RAM)
Trién khai frontend Vercel
Trién khai co sé dit liéu Aiven (1 CPU/1 GBRAM /1 GB
storage).
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3.2. Két qua dat duoc
3.2.1. Hoc vién

Hoc tap khong gidi han

Kham pha cac chuyén muc

Co 5o DU Lidw LU B Khae Hod DU Ldw

Lip Trinh % DOng Lip Trnh Game Lip Trinh Web

Khéa hoc néi bat

P Tk D e Kb Dingurd it Danep | aernimg e Ta Cabs Wiy iy Tk KV M D o St Pythme Tnem (hge 1he Phas o
s A ) Tl (T awpetor Voton | v Naehin D Lt w0 Mie Tan
1.199.000¢ 4 000 003d 1.999 0004 1493 .0004
s

Hinh 3.1: Trang chu website
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®) LearnityX

Hanh trinh hoc tap cua ban
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1495 D0y 1 596 000 2 050 0003
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2099 0009 999 0004
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wh Ui W) Thy Sty . T Us Gy B

U9%.000d 3 090 DOCy 1099 0O0d

Hinh 3.2: Trang khoéa hoc cua website
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® LearnityX

Poi Ngii Giang Vién

Sgere Vi Ae [ R e ] e Vi Toir Ve Mgt

Hinh 3.3: Trang giang vién cua website
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Khoa hoc cua giang vién

LB

Baart I Tudn Dies Tw O B Lhy Twh Al ey Game Be Tha Ferait Motom Lugmet Bhy Snwy Past IS Tadn Dot T G Bt
B Ny Lo il Wunie wh. Thineg Md b Honh W Ps g Onry T 10 0 B Ny Lam win Somiis b

Hinh 3.4: Trang ho so giang vién
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®) Learnityx e )

Chao mung

Hinh 3.5: Trang dang nhap ctuia website

Tai trang dang nhap, ngudi dung co6 thé chon “DPang nhap” hodc “Dang ky” hoac
“Quén mat khau”.Néu tai khoan da xac thyc email rdi s€ vao trang chu ctua khoa hoc,
vao dashboard cta giang vién hodc 1a quan tri vién tuy thudc vao role cta tai khoan do.
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® Lesrmity - D

Tao tal khaan

- -

- .a D

Hinh 3.6: Trang dang ky ctia website

Tai trang dang ky néu nguoi ding nhap email da c6 tai khoan rdi thi s& bao 16i
”Email nay da dugc st dung”, néu nguoi dung tao tai khodn mai sau khi nhan dang ky
s€ dugc guri ma xac thyc ve email roi ¢ giao dién s hién thi Modal dé nhap ma xéc thyuc
email.

Hinh 3.7: Modal xac thuc email

Sau khi x4c thyc email thanh cong s& dugc chuyén sang trang login.
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@ Loarmityx — e G

Hinh 3.8: Modal quén mat khau

Tai trang dang nhap nhén quén mat khéu s& hién ra modal dé nhap email.

® Losrmryx - Y )

i e & O it thie s

Hinh 3.9: Modal x4c thuc va dit lai mat khau

Sau khi nhép dia chi email va nhan “Gui ma xac thyc” thi s€ hién thi ra modal
nhu trén. Néu nhap sai ma xac thyc s€ bao 161 néu nhu nhdp diang thi s¢ chuyén hudéng
vé lai trang login.
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Khir 540 Quan T Hoe Tip

Bar wnan Lo bum rhaveg dudy sns sas!

Hinh 3.10: Form khéo sat ngudi dung 1an dau dang nhap

Dbi vai nhitng tai khoan méi dang ky thi khi lan dau dang nhap vao thi s& phai
dién form khao sat dé h¢ thong biét dugc ngudi dung quan tam dén nhiing danh muc
nao, trinh dg cta khoa hoc nhu nao va nhitng k¥ nang nao dé lam goi y khoa hoc.
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Hoc tép khéng gidi han

Kham pha ciac chuydn muc

T e )

[P A e— Vop Viem tooe

Khéa hoc nél bit

i [ >“Ilm-l-

et b e ~— - —— A e e B 4

S TS L e B === ]
Sy « 000 amee ey ap—
-

Gol y khéa hoc

- . . et S —

Hinh 3.11: Trang chu cua hoc vién

O form khao sat hoc vién da dién quan tam dén danh muc: “Lap trinh Web”,Quan
tam dén cac khoa hoc ¢6 trinh d§ Trung cap va quan tdm dén cac ki nang nhu la React,
frontend, backend, nodejs nén da c6 thém goi y khoéa hoc so véi trang chu khi chua

login.
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Dank sach yeu thich
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Hinh 3.12: Trang khoa hoc yéu thich
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Hinh 3.13: Trang gié hang
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+  Thawh Toan Khoa Hos

9 E P Flaoveg Tl [Foasb s Tam tid Ben hing

Tiag cimg PRI
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Hinh 3.14: Trang thanh toan khoa hoc

O trang gio hang bim thanh toan s& qua trang thanh toan khoa hoc, rdi s& chon
thanh toan qua VnPay hodc 1a MoMo.
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Hinh 3.15: Cong thanh toan (VnPay)
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Thanh toan thanh céng!
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Hinh 3.16: Trang hién thi két qua thanh toan thanh cong

@) LearnifyX

Thanh toan that bai

Hinh 3.17: Trang hién thi két qua thanh toan that bai
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Hinh 3.18: Trang khoa hoc chi tiét
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L
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Tham bk bnin

Hinh 3.19: Trang hoc bai

Tai trang nay, hoc vién co thé binh luan khoéa hoc, 1am bai quiz, ghi chu va khi

xem hét video bai gidng s& dugc md khoa bai giang tiép theo.
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Cai dat tai khoan
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Hinh 3.20: Trang d6i mat khau

Chiink sira b 0

sy i il

Hinh 3.21: Trang quan Iy ho so
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3.2.2. Giang vién
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Hinh 3.22: Trang Dashboard cua giang vién
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Hinh 3.23: Trang xem chi tiét khoa hoc ctia giang vién

Tai trang nay giang vién co6 thé xem duoc ndi dung khoa hoc, diéu kién tham gia
khoéa hoc, hoc sinh da tham gia khoa hoc va danh gia khoa hoc.
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Hinh 3.24: Trang quan ly khoa hoc cua gidng vién

Tai trang quan ly khoéa hoc cua gidng vién, cé cac chirc nang nhu la: tao méi
khoéa hoc, xem chi ti€t khéa hoc, xem ban nhép doi voi cac khoda hoc da dugce xuat ban,
chinh stra ng1 dung ctia hoa hoc va chi x6a dugc cac khoa hoc chua dugc xuat ban ma

thoi.
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Hinh 3.25: Trang tao khoa hoc mdi ctia giang vién

Tai trang tao mdi khoa hoc, gidng vién khi tai anh 1€n thi phai bam luu anh
khoa hoc moi luu lai, va mudn giri duyét 1 khéa hoc thi giang vién phai luu nhép khoa
hoc trudc va dﬁy du céac thong tin cua mdt khoa hoc, tdi thiéu c6 1 chuong va 1 bai hoc

thi mai g1 duyét duoc.
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Hinh 3.26: Trang tao chuong, bai hoc, quiz mdi cua giang vién
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3.2.3. Quadn tri vién
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Hinh 3.27: Trang Dashboard cua quan tri vién
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Hinh 3.28: Trang quan ly hoc sinh cua quan tri vién
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Hinh 3.29: Giao dién quan ly danh sach khoa hoc cua hoc vién.

Hinh 3.30: Giao dién cdp nhat tai khoan ctia quan tri vién
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Hinh 3.31: Giao dién xem danh sach khéa hoc da xuit ban cua quan tri vién

Toe til khadn hi théng
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Hinh 3.32: Giao dién tao tai khoan cua quan tri vién
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Hinh 3.33: Giao dién quan ly khoéa hoc cua giang vién
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Hinh 3.34: Giao dién thong ké doanh thu ctia quan tri vién
3.3. Panh gia két qua

Sau qua trinh nghién ctru va trién khai, hé théng da hoan thanh day du cac muc tiéu
va nhiém vu trong tam dé ra ban dau. Vé mat chirc nang, dd an da x4y dung thanh cong
mot nén tang e-learning da chiu: cho phép giang vién chi dong trong viéc khai tao
khoa hoc, tai 1én video bai giang va quan 1y ndi dung giang day; déng thdi cung cp cho
hoc vién mot mdi trudng hoc tap tryc quan véi déy da cong cu hd trg nhu ghi chu, lam
bai kiém tra (quiz), danh gia khoa hoc va theo ddi tién do hoc tip ca nhan. Pic biét, hé
thng da tich hop thanh céng phuong thirc thanh toan truc tuyén qua cong VNPay, dam
bao tinh an toan va minh bach cho cac giao dich mua khoa hoc. o) gb6c do quan tri, phan
hé danh cho Admin da dap ung tbt yéu cau vé kiém soat hé théng, tir viéc kiém duyét
ndi dung, quan 1y nguoi dung dén théng ké doanh thu va theo doi hoat dong cua giang

vién, hoc vién.

Tuy nhién, bén canh nhiing két qua dat duoc, h¢ théng van ton tai mot s6 han ché can
khic phuc trong twong lai nhu téc do phan hdi cia mot sé API phirc tap, hi¢u suat dang
tai video bai giang dung lugng 16n va thuat toan goi y khoéa hoc dua trén hanh vi nguoi
dung can duoc ca nhan hoa sau hon. Nhin chung, d6 an di giai quyét tot bai toan dua ra
ban déu, tao ra mot hé thong hoc truc tuyén van hanh on dinh va dap tng ding cac tiéu

chi nhiém vu duogc giao.
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KET LUAN

1. Két qua dat dwoc

Trong qua trinh tim hiéu, nghién ctru vé co s& 1y thuyét va xay dung website hoc
tap va mua ban khoa hoc truc tuyén em da hoan thanh cac chirc nang chinh nhu: xac
thuc tai khoan, thyc hién thanh toan, xem video bai giang, xem lich sur thanh toan, theo

ddi tién d6 khoa hoc.

Bén canh d6 giang vién quan 1y duoc cac khoa hoc da dang tai, tao khda hoc maéi
va cap nhat khoéa hoc, theo doi tién do hoc vién da tham gia khéa hoc, xem danh gia
khoéa hoc va binh luan khoéa hoc.

D6i voi quan tri vién quan 1y cac tai khoan di dang ky va vo hiéu hoa tai khoan,
quan 1y khoa hoc cua giang vién dang tai, kiém duyét khoa hoc cta giang vién va g

cac khoa hoc vi pham.

H¢ théng duoc trién khai trén mo hinh Cloud: Frontend van hanh tai Vercel,
Backend chay trén Render dam nhiém xu 1y logic, va co s¢ dit liéu MySQL duogc luu

trir an toan tai Aiven.

2. Han ché cia dé tai
Maic dung website da hoan thién va hoat dong on dinh, tuy nhién van con mot sd
han ché can cai thién:

- Chtrc nang xac thuc tai khoan hi¢n tai chi giri dugc cho email test.

- Chuce ning goi y khéa hoc con han ché dwa vao form khao sat ban dau dién.

- Churc nang thanh toan qua VnPay va MoMo hién méi dung lai & moi trudong
Sandbox (thir nghiém). Do dac thu cua moi truong test, quy trinh xir Iy ngoai
1¢ khi giao dich that bai chua dugc dong bo hoan toan giita cong thanh toan
va website.

- Viéc sir dung g6i mién phi tir Cloudinary (hinh anh) va Mux (video) dan dén
giéi han vé bang thong va tdc do xir 1y. Ngoai ra, tién trinh tai 1én (Upload
Progress) chua duoc xir Iy bat dong bo hoan toan, dan dén viéc bi ngat quang
néu ngudi dung chuyén trang.

- Do giéi han vé tai nguyén may chu (Server) trén méi trudng trién khai thyc
té, toc d6 phan hoi dir liéu doi khi chwa dat muc tdi wu khi cé nhiéu yéu cau

dong thoi.
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- Chtrc nang kiém duyét ctia quan tri vién hién méi chi dap Gmg cac thao tac co
ban, thiéu cac tinh ning hd tro ra quyét dinh nhu: thdng ké biéu d6 ting
trudng, hé théng 1y do tir chdi khoa hoc tu dong va b loc ndi dung nhay cam.

3. Hudng phat trién

- Chuyén dbi tir méi truong Sandbox sang méi trudng Production cho VnPay va
MoMo. Xir 1y triét dé cac truong hop dé tu dong cap nhat trang thai don hang
ngay ca khi nguoi dung dong trinh duyét dot ngdt.

- Xac thyc Domain dé giri dén moi dia chi email nguoi dung khi x4c thyc tai
khoan cling nhu khéi phuc mat khau.

- Tich hop AI Chatbot hd tro giai dap nhanh céc cau hoi thuong gip vé khoa hoc.

- St dung thuéat toan goi y dua trén lich st xem va sé thich cua hoc vién dé dé
xudt cac khoa hoc phu hop.

- Ty dong hoa quy trinh kiém duyét bang cach sir dung cong nghé Al dé loc noi

dung hinh anh/video vi pham chinh sach.
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