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NHIEM VU PE TAI
1. Noi dung va cac yéu cau can giai quyét trong nhiém vu deé tai tot
nghiép
a. M3 ti tom tit dé tai

- Tim hiéu hé théng phan mém quan 1y trung tim t6 chire day hoc, dua lén
thanh website.

Tim hiéu n8n ty dong héa giri tin nhan Zalo

Tim kiém va xay dung hé thong xir 1y.

b. Noi dung hwéng din

Tim hiéu téng quan vé phan mém quan 1y trung tam t6 chuc day hoc

Tim hiéu tong quan v€ n8n

Tim hiéu cac tmg dung xung quanh dé tai
c. Két qua can dat dwuoc

- Xay dung thanh cong hé théng quan 1y trung tdm to chirc day hoc, sir dung
duoc va mang tinh chat chuyén nghiép

- Tim hiéu nghiép vu va xay dung dugc cac bao céo theo cac don vi phong
ban, céc cip bac trong hé théng quan 1y.

- Cai dat va xay dung hé théng bao cdo phan tich:

o Két nodi duoc véi co s6 dit liéu

o Xay dung duogc trang website hoan chinh
- B4o c4o va trinh bay két qua
2. Céc tai liéu, so liéu can thiét

- Al Workflow Automation Platform & Tools - n8n

3. Pia diém thuec tip tot nghiép.

- Cong ty cd phan cong nghé tin hoc thuong mai tn phong


https://n8n.io/?ps_partner_key=YzQ1MWQxYjZjNDgx&ps_xid=6Kv7wlCgMlVHSl&gsxid=6Kv7wlCgMlVHSl&gspk=YzQ1MWQxYjZjNDgx&gad_source=1&gad_campaignid=23150179387&gbraid=0AAAABByWNXqwdwXZPpZCeM-cBwB0KP3FR&gclid=CjwKCAjw6vHHBhBwEiwAq4zvA_H-hxGufN3fur1MgMzdlCP90U4q0W7vmPxA9i07sWH7ZHmZFpgq3RoCwvsQAvD_BwE

CAN BQ HUONG DAN DE TAI TOT NGHIEP
Ho va tén : Nguyén Thi Thanh Thoan
Hoc ham, hoc vi : Thac si
Co quan cong tac : Truong TH — THCS — THPT Vinschool Hai Phong
Ndi dung hwéng din:

- Tim hiéu hé théng phan mém quan 1y trung tim t6 chic day hoc, dua lén
thanh website.

- Tim hiéu n8n tu dong hoa gt tin nhén Zalo
- Tim kiém va xay dung hé thong xu Iy.
Két qua can dat duoc
- Xay dung thanh cong hé théng quan 1y trung tdm to chirc day hoc, sir dung
duoc va mang tinh chat chuyén nghiép
- Tim hiéu nghiép vu va xay dung dugc cac bao cao theo cac don vi phong
ban, céc cip bac trong hé théng quan 1y.
- Cai dat va xdy dung hé thong bao cdo phan tich:
o Kétndi dugc véi co sé dir licu
o Xay dung dugc trang website hoan chinh
- B4o céo va trinh bay két qua
Dé tai tot nghiép duoc giao ngay 06 thang 10 nim 2025

Yéu cau phai hoan thanh xong truéc ngay 27 thang 12 nam 2025

Pa nhin nhiém vu PTTN Pa giao nhiém vu DPTTN
Sinh vién Giang vién huéng dan

Hai Phong, ngay......thang 12 nam 2025
TRUONG KHOA



CONG HOA XA HQI CHU NGHIA VIET NAM

Doc lap - Tw do - Hanh phiic
PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
Ho va tén giang vién : ThS Nguyén Thi Thanh Thoan
Pon vi cong tac : Truong TH — THCS — THPT Vinschool Hai Phong
Ho va tén sinh vién : Vii Thuong Khanh

Chuyén Nganh : Cong ngh¢ Thong tin
Néi dung huéng dan:

Huéng dan sinh vién khao sat thuc té, phan tich yéu cau bai toan; thiét ké
va xdy dung phan mém quan 1y trung tdm to chirc day hoc trén nén tang web;
trién khai cac chue ning chinh, xtr 1y dit liéu, kiém thir hé théng; hoan thién bao
cdo va chuan bi bao v¢ do an.

1. Tinh thén thai dd ciia sinh vién trong qua trinh lam deé tai tot nghiép

Sinh vién Vii Thugng Khanh c6 tinh than hoc tap nghiém thc, thai d§ l[am
viéc tich cuc va trach nhi¢m trong subt qua trinh thuc hién dé tai. Chu dong nghién
cuu tai liéu, khao sat nghiép vu thuc té, trién khai ndi dung do an dﬁy du theo
dung hudng dan; tiép thu tt cac y kién gop ¥ cua giang vién va hoan thanh d6 an
dung tién do.

2. Panh gia chit lwong ciia dd an/khéa luin (so véi ndi dung yéu ciu do dé
ra trong nhiém vu D.T.T.N trén cac mit Iy luin, thue tién, tinh toan sé liéu...)

Do an “Xdy dung phan mém quan Iy trung tam té chire day hoc” dap ng
t6t cac ndi dung va yéu cau di dé ra trong nhiém vu dé tai tot nghiép.

Vé mit 1y ludn, sinh vién trinh bay dy di va hé thong co s¢ 1y thuyét lién
quan dén phat trién hé théng web, mo hinh Client—Server, cong nghé ReactJS,
Node.js va co sé dit liéu MySQL, phut hop v6i hudng nghién ctru ctia dé tai.

V& mit thue tién, dé tai xuat phat tir nhu cau quan Iy thuc té tai cac trung
tam day hoc, phan tich nghiép vu rd rang, dé xuat giai phap hop 1y va co tinh timg
dung cao. Hé thong dugc thiét ké day dui cac chirc ning quan 1y hoc vién, gido
vién, 16p hoc, diém danh, chim cong va bao co thong ké, dap img yéu cau quan
1y tap trung va tu dong hoa quy trinh.

Vé xir Iy dir liéu va k¥ thuat, dd an xdy dung duoc co sd dit liéu chit ché,

thiét ké cac bang dir liéu hop 1y, mé ta rd ludng xir Iy va cac chirc ning nghiép



vu; cac chirc ning chim coéng, diém danh va thong ké dugc trién khai logic, dap
g yéu cau bai toan.

Nhin chung, dd an duoc thuc hién nghiém tuc, cé tinh khoa hoc, tinh thuc
tién va kha nang trién khai, dat yéu cau ciia dd an tét nghiép nganh Cong nghé
Thong tin.

3. Y kién ciia giang vién huéng din tot nghiép
Puogc bao vé [ | Khong dugc bao vé | | Piém hudng dan |:|
Hai Phong, ngay......thang  nam 2025

Giiang vién hwéng din



CONG HOA XA HQI CHU NGHIA VIET NAM

Doc lap - Tu do - Hanh phic

PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN

Hovaténgidngvién: ...........................coea

Pon vi cong tac : Truong Pai hoc quan ly va cong nghé Hai Phong

Hgo va tén sinh vién : Vii Thugng Khanh- Chuyén nganh: Cong Nghé¢ Thong
Tin

Pé tai tot nghiép : Xy dung phan mém quan 1y trung tdm t6 chic day hoc

1. Phan nhan xét ciia giang vién chAm phan bién

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................



3. Y kién cua giang vién cham phan bi¢én

Pugc bao vé [ Khéng dugc bao vé [ Diém phan bién ....

Hai Phong, ngay......thang.....nam 2025
Giang vién chAm phan bién

(k¥ va ghi & ho tén)



LOI CAM ON

Db an tot nghiép chuyén nganh Cong nghé thong tin voi dé tai “Xay dung
phan mém quan 1y trung tdm to chirc day hoc” 1a két qua cta qua trinh nd luc
khong ngimg ctia ban than em trong sudt thoi gian hoc tip va nghién ctru, cing
v6i su hudng din tan tinh cta quy thay cd, su gitp d& va dong vién cua gia dinh,

ban bé va cac anh chi.

Trudce hét, em xin bay t6 long kinh trong va biét on sau sac tdi c6 Nguyén
Thi Thanh Thoan , nguo1 da truc tiép huong dan, tan tinh chi bao, dinh hudng va
gitip em khac phuc nhiing thiéu sot trong qua trinh thyuc hién do an. Nhiing gop y

quy bau cta thay 1a ngudn dong luc 16n gitp em hoan thién dé tai nay.

Em cling xin gt 101 cdm on chan thanh t&1 Ban Giam hiéu Truong Dai hoc
Quan 1y va Cong ngh¢ Hai Phong, cing Ban Lanh dao Khoa Cong ngh¢ thong tin
da tao moi diéu kién thuén loi vé co s& vét chat va moi truong hoc tap dé em co

thé hoan thanh t6t do 4n tot nghiép ctia minh.

Cudi cung, em xin chan thanh cam on gia dinh, ban be va céc anh chi da luén ¢

bén dong vién, giup d& em trong sudt qué trinh hoc tap va thuc hién dé tai.

Em xin chan thanh cam on!

Hai Phong, ngay......thang.....nam 2025

Sinh vién

Vi Thuong Khanh
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LOI CAM DOAN

T6i xin cam doan rang dé tai “Xay dung phan mém quan 1y trung tam to
chtrc day hoc” dugc thuc hi¢n mot cach minh bach, trung thuc va cong khai. Toan
bd ndi dung va két qua trong do an 1a két qua ctia qua trinh nghién ctru, tim hiéu
va nd luc cia ban than, dudi sy huéng dan tan tinh cua thﬁy ¢d huéng dan cung

su ho tro tir ban be va gia dinh.

T6i xin cam doan rang cac két qua va ndi dung trinh bay trong d6 an 14 trung
thure, khong sao chép hay st dung két qua ctia bat ky cong trinh nghién ctru nao
khac.

Neéu phat hién ¢6 su sao chép hodc gian 1an hoc thuat, t61 xin chiu hoan toan

trach nhiém trude Nha truong.

Hdai Phong, ngay......thang....nam 2025

Sinh vién

Vi Thugng Khanh
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DANH MUC CAC TU VIET TAT

., Nguyén nghia (Tiéng Nghia Tiéng Viét /
STT Tir viét tat ,
Anh / Tiéng Viét) Giai thich
| AP Application Programming | Giao dién 1ap trinh
Interface ung dung
_ Nganh Cong nghé
2 CNTT Cong nghé thong tin .
thong tin
Cross-Origin Resource Chia sé tai nguyén
3 CORS . )
Sharing chéo nguodn
Tao, Poc, Cap nhat,
Create, Read, Update,
4 CRUD Xba (4 thao tac co
Delete
ban cua CSDL)
. He¢ théng luu trit dit
5 CSDL Co so dir licu
liu
. Mo hinh d6i tugng
6 DOM Document Object Model o
tai li€u
Entity Relationship So d6 thyc thé lién
7 ERD .
Diagram két
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Khoa ngoai (trong

8 FK Foreign Key
CSDL)
9 FR Functional Requirements | Yéu ciu chirc ning
. Giang vién hudng
10 GVHD Giang vién huong dan .
dan d6 an
HyperText Transfer Giao thtrc truyén tai
11 HTTP
Protocol si€u van ban
Dinh dang doi tuong
12 JSON JavaScript Object Notation | JavaScript (dung dé
trao d6i dit lidu)
_ Cua phap mé rong cua
13 JSX JavaScript XML .
JavaScript
Ma thong bao web
14 JWT JSON Web Token JSON (dung dé xéc
thuc)
15 MSV Ma sinh vién M3 s6 sinh vién
MO hinh kién tric
16 MVC Model - View - Controller

phan mém 3 16p
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Non-Functional

Y ¢€u cau phi chirc

17 NFR .
Requirements nang
Object-Relational Anh xa quan hé ddi
18 ORM _
Mapping tuong
Khoéa chinh (trong
19 PK Primary Key
CSDL)
Relational Database H¢ quan tri co so dir
20 RDBMS .
Management System liéu quan hé
21 SPA Single Page Application | Ung dung don trang
Structured Query Ngon ngit truy van
22 SQL .
Language cO cau truc
23 ucC Use Case Truong hop st dung
Giao dién nguoi
24 Ul User Interface
dung
Dinh vi tai nguyén
25 URL Uniform Resource Locator | théng nhat (Puong
dan web)
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XSS

Cross-Site Scripting

Tan cong chén ma

doc vao trang web
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LOI MO PAU

Trong ky nguyén chuyén ddi sd, viéc tmg dung cong nghé thong tin vao quan
1y gido duc khong con 1a lya chon ma 1a xu thé tat yéu. Tai cac trung tAm t6 chiic
day hoc quy mé vira va nho, cong tac quan 1y hién nay phan 16n van thyc hién tha
cong qua so sach hodc cac cong cu roi rac nhu Excel. Phuong thitc nay khong chi
tén kém thoi gian, nhan luc ma con tiém an nhiéu sai sot trong viéc xép 16p, theo

ddi hoc phi va dic biét 1a thiéu su két ndi tie thoi gitta trung tAm va phu huynh.

Xuit phat ttr nhu cau thuc tién d6, em d3 lya chon va thuc hién dé tai: “Xay

dung phan mém quan 1y trung tdm t6 chire day hoc”.

Muc tiéu c6t 15i cua dé tai 1a xay dung mot hé thong website quan 1y tap
trung, toan dién véi cac chirc nang: quan 1y hd so hoc vién - gido vién, sip xép
thoi khoa biéu tu dong, diém danh va chim cong. Diém nodi bat ctia hé théng la
kha ning Gmg dung céng nghé hién dai (ReactJS, Node.js, MySQL) dé tbi wu hoa
hiéu nang, dong thoi tich hop tinh ning gui thong bao ty dong qua Zalo, gitup viée
tuong tac gitta nha truong va gia dinh tré nén chuyén nghiép, nhanh chéng va

hiéu qua hon.

Db an 1a két qua ctia qua trinh nghién ctru 1y thuyét va van dung vao thuc té,
nham tao ra mot san pham cong nghé ¢ tinh tng dung cao, giai quyét triét dé bai

toan quan 1y dang ton tai & cac trung tAm hién nay.
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CHUONG I: KHAO SAT HIEN TRANG VA PHAT BIEU BAI TOAN

1.1. Tong quan vé bai toan va ddi twong khio sat

Trong bdi canh gido duc ngdy cang phat trién, cac trung tim t6 chic day hoc
dong vai trd quan trong trong viéc cung cap tri thirc va k§ nang. Tuy nhién, tai
nhiéu trung tim quy mo vira va nhd, viéc quan 1y van dang thuc hién theo phuong
thirc truyén théng hodc sir dung cac cong cu roi rac.

Déi tuong khao sat cia dé tai 1a quy trinh van hanh tai mot trung tim t6 chic
day hoc tiéu chuan, bao gém cac hoat dong chinh: quan 1y hd so hoc vién, giang
vién, sap xép lich hoc, quan 1y hoc phi va béo céo thong ké.

1.2. Khdo sat quy trinh nghi€¢p vu hién tai

Hién tai, cong tac quan 1y tai trung tdm cha yéu dya trén phuong phap thu
cong hoic str dung cac cong cu van phong co ban (Microsoft Excel, s sach gidy).
Quy trinh hoat dong cu thé nhu sau:

1.2.1. Quy trinh quadn ly hoc vién va dang ky khoa hoc

— Tiép nhan: Nhan vién tu van ghi chép thong tin hoc vién vao s6 hodc nhap

liéu vao file Excel roi rac.

— Luu trit: H6 so hoc vién duoc luu trong cac file folder trén may tinh cuc

b0, kho tra ctru nhanh lich str hoc tép.

— Nhuoc diém: Dir liéu khong dong bo, d& that lac thong tin lién hé, kho

khan trong vi¢c theo doi tién trinh hoc tap cua hoc vién.
1.2.2. Quy trinh xép l6p va quén Iy lich hoc

— Sép xép: Can bo quan 1y phai kiém tra tha céng lich ranh cia gido vién va

phong hoc dé xép lich.

— Thong bdo: Viéc thong bao lich hoc, lich nghi hoac thay doi phong hoc

dugc thuc hién qua goi dién thoai hoac nhén tin tha cong cho tung nguoi.
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— Nhuoc diém: Tén nhiéu thoi gian, dé xay ra tinh trang trung lich (tring

phong, trung gido vién) va sai sét tao nén ap luc 16n trong quan 1y.
1.2.3. Quy trinh cham soc khdach hang va thong bdo

— Hién trang: Viéc gui thong bao nhéc lich hoc, chtc mung sinh nhat, hoac

nhic dong hoc phi dugc thuc hién thu cong boi nhan vién.

— Nhuoc diém: Tén nhan luc, khong dam bao tinh tirc thoi, dé bo sot hoc

vién. Chua ing dung dugc cac cong cu tu dong hoa hién dai.
1.3. Panh gia wu nhwoc diém cia hién trang
Qua qua trinh khao sat, c6 thé rit ra cac danh gia sau vé phuong thirc quan
1y hién tai:
1.3.1. Uu diém
— Chi phi du tu ban dau thap, khong can ha ting phuc tap.
— Linh hoat trong céac tinh hudng phat sinh don gian, quy mé nho.
1.3.2. Nhwge diém va théch thirc
— Tbén thoi gian va nhan luc: Cac thao tac thu cong 1ap di lap lai chiém dung
thoi gian l[am viéc cia nhan vién.
— Dé sai sot: Viéc nhap liéu va tinh toan thu cong thudng xuyén xay ra 16i,
dic biét 1a trong quan 1y tai chinh va xép lich.

— Thiéu tinh chuyén nghiép: Khé khin trong viéc tao ra cac bao cdo phan

tich theo phong ban, cap bac mot cach nhanh chéng va chinh xac.

— Kho mé rong: Khi sb lugng hoc vién ting 1én, phuong phap thu cong s&

qua tai va khong thé dap tng.
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1.4. Phat biéu bai toan va dé xuat giai phap
Tt nhitng bt cap trén, yéu cau cap thiét 1a phai xay dung hé théng website
quan 1y trung tam t6 chtrc day hoc. Hé thong méi can giai quyét dugc bai toan tu

dong hda quy trinh, quan 1y tap trung va nang cao trai nghi€ém nguoi dung.
1.4.1. Muc tiéu cét I6i ciia hé thong

— Quan ly tap trung: Pua toan bo dir li¢u (Hoc vién, Gido vién, Lop hoc, Khoa

hoc) vao mdt co s dit lidu théng nhat, gitp dé dang tra ciru va quan 1y.

— Tu dong hoa quy trinh nghiép vu: Giam thiéu thao tac tay trong viéc xép

16p, dang ky hoc va quan ly trang thai 16p hoc.

— H5 tro theo ddi: Giup ca hoc vién 13n gido vién c6 thé chi dong theo déi

tién trinh hoc tap va lich day.

— Béo cao chuyén nghiép: Xay dung hé thong bao cdo phan tich theo cac
don vi phong ban va céc cap bac, hd trg nguoi quan Iy nim bat tinh hinh

hoat dong nhanh chong.
1.4.2. Yéu cau chirc nang (Functional Requirements)
Dura trén nhiém vu dé tai dd duoc giao, hé thong can dap tmg cac chiic ning sau:
— Nhom chtrc nang Quan trj hé thong (Admin):

e Quan Iy ngudi dung (Thém, stra, x0a, phan quyén: Admin, Gido

vién, Hoc vién).
e Cau hinh hé théng.
— Nhoém chire nang Quan 1y Pao tao:
¢ Quan ly danh sach khoa hoc, mon hoc.
e Quan ly 16p hoc va xép thoi khoa biéu.

e Quan ly ho so gido vién va hoc vién.
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— Nhém chirc nang Béo cdo - Thong ké:
e Xay dung hé thong bao cao phan tich két nbi véi co s dit licu.
e Bdo c4o doanh thu, s6 luong hoc vién, tinh trang 16p hoc.
1.4.3. Yéu cau vé cong nghé
Hé théng dugc xdy dung trén nén tang Web véi mo hinh Client — Server:

— Frontend (Client): Str dung ReactJS dé xay dung giao dién ngudi ding

than thi€n, trong tac muot ma.

— Backend (Server): Str dung Node.js va Express.js dé xay dung API xur 1y
logic nghi¢p vu.
— Co so dir liéu: St dung MySQL dé luu trix va truy van dit liéu ¢6 cau tric,
dam bao tinh toan ven dir liéu.
1.5. K&ét luan chwong
Viéc chuyén ddi tir mo hinh quan 1y thi céng sang hé thong phan mém
website 13 giai phap t6i wu dé nang cao hiéu qua hoat dong, giam thiéu sai sot va
mang lai su chuyén nghiép cho trung tim day hoc. Chuong tiép theo s& di sau vao

phan tich va thiét ké chi tiét hé théng nay.
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CHUONG II: PHAN TiCH THIET KE HE THONG

2.1. Kétluin chuong
Phin ndy md ta cac yéu cau can c6 ctia Hé théng Quén 1y Trung tam Giao

duc, bao gém cac yéu cau vé chirc ning va cic yéu cau phi chiic ning.

2.1.1. Yéu cdu chirc ning
Day 1a cac chuc ning cu thé ma hé théng phai cung cip cho ngudi ding.
— FRI: Quan ly Xéc thuc va Phan quyén

e Haé thong phai cho phép ngudi dung dang nhap bang tén ngudi ding

va mat khau.

e Hé thong phai x4c thuc thong tin dang nhap va phan quyén truy cap

dua trén vai tro cua nguoi dung (Quan tri vién, Gido vién).
e Hé thong phai cho phép ngudi ding dang xuat khoi tai khoan.
— FR2: Quan ly Nguoi dung (Danh cho Quan tri vién)

e Hé thong phai cho phép Quan trj vién tao, xem, cip nhat va xoa tai
khoan ngudi dung trong hé théng.
e Hé thong phai cho phép Quan tri vién gan vai tro (quyén han) cho
tung tai khoan.
— FR3: Quan ly Gido vién (Danh cho Quan tri vién)

e Hé thong phai cho phép Quan trj vién tao, xem, cap nhat va x6a ho

50 gi4o vién (bao gdm thong tin ca nhan, lién lac, chuyén mén).
— FR4: Quan ly Hoc vién (Danh cho Quan tri vién)

e Hé thong phai cho phép Quan trj vién tao, xem, cap nhat va x6a ho

so hoc vién.
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e Hé thong phai cho phép luu trit théng tin chi tiét ciia hoc vién (ho

tén, ngay sinh, thong tin lién lac cia phu huynh...).
— FRS5: Quan Iy Lop hoc (Danh cho Quan tri vién)

e Hé théng phai cho phép Quan tri vién tao, xem, cdp nhat va xoa

thong tin 16p hoc (tén 16p, lich hoc, phong hoc).

e Hé thong phai cho phép Quan trj vién chi dinh gido vién phu trach
cho mdt 16p hoc.

e He¢ thong phai cho phép Quan tri vién thém hodc x6a hoc vién ra

khoi mét 16p hoc.
— FR6: Quan ly Piém danh

e Heé thdng phai cho phép Giao vién thuc hién diém danh cho cac hoc

vién trong 16p minh phu trach (c6 mit, Vrfmg mat, di tré).

e He¢ thong phai cho phép Quan tri vién xem va chinh sira lai lich sir

diém danh cua bét ky 16p hoc nao.
— FR7: Quan Iy Chim cong

e Haé thong phai cho phép Gido vién/Nhan vién ty ghi nhan thoi gian

lam viéc (vi du: check-in, check-out).

e Hé thong phai cho phép Quan trj vién xem, quan 1y va xac nhan bang

cham cong cua tat ca nhan vién.
— FR8: Bao cdo va Théng ké (Danh cho Quan tri vién)
e Hé thong phai c6 kha ning xuat cac bao céo vé:
- Tinh hinh diém danh ctia mot 16p hodac mot hoc vién cu thé.
- Danh sach cac 16p hoc va si so.

« Bang cham cong cua gido vién.
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2.1.2. Yéu cdu phi chirc ning
Day la céc ti€u chi vé chat luong, hi¢u Suét va céc rang budc cua hé thé)ng.
— NFRI: Hiéu suit (Performance)

e Thoi gian phan hoi cua cac chitc ning chinh (tai trang, truy van dit

li¢u) khong qua 3 giay.

e Hé thdng c6 kha ning phuc vu dong thoi it nhat 50 nguoi dung ma

khong bi suy giam hiéu suat 1o rét.
— NFR2: Bao mat (Security)

e Mait khau ctia ngudi dung phai duge ma hoa mot chiéu (hashing)

trudc khi luu vao co sé dix liéu.

e Hé thong phai dugc bao vé khoi cac 16 hong bao mat web pho bién

nhu SQL Injection, Cross-Site Scripting (XSS).

e Tat ca cac API yéu cau nghi€p vu phai dugc bao v¢ va yéu cau xac

thuc hop 1€ (vi du: JWT).
— NFR3: Tinh kha dung (Availability)

e He¢ thong phai hoat dong 6n dinh va sin sang 24/7, v6i thoi gian hoat

dong (uptime) dat 99.5%.

e Hé thng can c6 co ché sao luu dir liéu dinh ky dé phong truong hop

o su cd.
— NFR4: Tinh d& sir dung (Usability)

e Giao dién nguoi dung phai duoc thiét ké truc quan, than thién va dé

su dung.

e Hé thdng can c6 sy nhat quan trong thiét ké giao dién giita cac trang.
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e Hé thdng phai hién thi twong thich trén cac trinh duyét web phd bién
(Chrome, Firefox, Edge).
— NFRS5: Kha nang béo tri (Maintainability)
e Mai ngudn phai duoc t6 chic rd rang, tuan thi cac quy tac lap trinh
(coding convention) va c6 tai liéu/cht thich & nhitng phan logic phtc

tap.

e Kién tric hé théng (frontend, backend) can duoc phan tach ro rang
dé d& dang nang cép, sua 13i.
2.2. Téac nhian Hé Thong
Quan trj vién (Administrator): La ngudi ding c6 quyén cao nhét, chiu trach
nhiém quan 1y toan b dit liéu cbt 16i ca hé thong nhu ngudi dung, gido vién,
hoc vién, 16p hoc va xem cac bao cao téng thé.
Gido vién (Teacher): La nguoi dung chiu trach nhiém chuyén mon giang

day, thuc hién diém danh cho 16p minh phu trach va chim cong.
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2.3. Biéu dd Use Case

2.3.1. Usecase tong quidt

& Quan tri vién

Hé thong Quan ly Trung

—.CQuén ly Ngu'i dl‘Jng>
*{Quén ly Gido vién>
—{Quén ly Hoc vién>

|

'\

& Giao vién

Giam sat/Chinh stfa—

Thuc hién——

_/ T )
uan ly Lop hoc
—{ Quan 1y Lép he

jQuén ly Diém danh>

jQuén ly Cham c6ng>
~>Q(em Bao cao & Thong k@
é Déng nhap & Phan quy”érD

Hinh 2.1. Biéu D6 Usecase Tong Qudt
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2.3.2. Biéu dé Usecase Qudan Iy l6p hoc

UC1: Quan ly L8p hoc
Cac chlc nang con

e e (Thém (8p hoc m&i /\

y R R , \\
W -(\ Sua thong tin ldp/'>

|, L

& Quan tri vién —* (Quan ly LSp hoc) \)
\ 7

| "

......................... )

*\“/ Quan ly hoc vién trong \
Q l8p\n(Thém/Xda)

7

Hinh 2.2. Biéu P6 Usecase Quan 1y 16p hoc

2.3.3. Biéu do Usecase Qudn Iy diém danh

UC2: Quan ly Diém danh

7 ™
[ S . N \
N Thuc hién diém danh }----... <>
& Giao vien i 5 L
— ~ e \A ~
[ 2 ~ \ J/ i . ~ \
( Xem lai lich su’ diém danh }----<>--»{ (Chon LGp va BuGi hoc) )
4 NS _/
Giam sét———"”\' '
& Quan tri vién T — B
———————»{ Sua ket qua dieém danh i <>

e

Hinh 2.3. Biéu D6 Usecase Qudn 1y diém danh



2.3.4. Biéu do Usecase Qudn Iy user

& Quan tri vién

ucC3:

Quan ly Ngudi dung

Cac chuc nang con

-

»/ Thém ngudi dung méi )

g

e (Sﬂra thong tin ngudi dimg)

f .’ .-"\\
—>»{ (Quan ly Ngugdi dung) )
Q y Ng g) )
N D
&+ — ()
P R - " - \\"
<>t P/\ Phan quyén cho tai khoan/\

Hinh 2.4. Biéu D6 Usecase Qudn 1y user

2.3.5. Biéu dé Usecase Qudn ly Gido vén

& Quan tri vién

...
K>
e Y
=\ (Quan ly Giao vien) |
<o

eoen{ THEm 10 0 gido vie

UC4: Quan ly Giao vién

Cac chuc nang con

\

P

.......... »(sfra h® s gido vién/\

Vo AT
---------- » Xoa ho sd giao wery

~

n/ Tra cUu thong tin gido vién )
o

Hinh 2.5. Biéu D6 Usecase Qudn 1y gido vién
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2.3.6. Biéu dé Usecase Qudn ly Hoc vién

UC5: Quan ly Hoc vién

Cac chuc nang con

P »( Stra ho s hoc viéD

& Quan tri vién =\/(Quén ly Hoc vién)\

emm | »G(éa ho so hoc vién)
- 4-»aGra cUu thong tin hoc viéD

Hinh 2.6. Biéu D6 Usecase Quan 1y hoc vién

2.3.7. Biéu do Usecase Qudn ly Chim cong

€ Giao vién

/
\

UC6: Quan ly Chdm cong

Thuc hién chadm
cong\n(Check-in/Check-
out)

Xem lich s cham céng ca
nhan

€ Quan tri vién

Quan ly & Xac nhan\nbang
ch@m céng toan bo
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Hinh 2.7. Biéu P6 Usecase Quan 1y cham cong
2.3.8. Biéu do Usecase Qudn Iy Bdo cdo & thong ké

UC7: Xem Bao cao &
Cac loai bao cao

B e » Bao cao diém danh )

£ Quan tri vién [—b (Xem Bao cao) ----- S R » Théng ké si s6 8p hoc )

cong

Hinh 2.8. Biéu P6 Usecase Qudn 1y bdo cdo va thong ké
2.4. So Db UseCase Tuan Ty
2.4.1. UC Qudn Iy lop hoc

¢ Thém 16p hoc

."/l Bao cdo téng hdp chdm
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(Giao dién (React) Backend API (Express)

Quén tri vién
e Nhan nit "Thém Lap mai"

Hién thi Form nhap thong tin L6p hoc

Dién thong tin va nhan "Luy’

GUi yéu c3u "POST /api/classes" vai dir liéu 1dp hoc

Nhan response thanh cang tir API

Hién thi thong bao "Thém |6p hoc thanh céng"

Goi ham "createClass(req)"

>

Xac thue di

Tra vé respanse "201 Created" cng dir liéu dp ¢ tao

Tu ddng digu huang v& trang danh sich ldp hoc
(U yéu c3u "GET /api/classes" d& lam méi danh sich
Tra vé danh sach dp hoc 43 duoc cdp nhat
Hién thi danh séch [dp hoc mdi nhat
4

(Giao dién (React) Backend API (Express)

Quan tri vién

classController

idu d3u vao

Goi ham "Class.create(data)"

4

Tra két qua vé cho Controller

R 4

Thut thi cdu [énh "INSERT INTO classes..."

Tra v ban ghi ¢a duoc tao

classController

e .,

classModel Database

by by

Hinh 2.9. Biéu Do tuan tu ch

i

16p hoc

A

them

r

uc nang
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> Ludng hoat dong
— 1-3: Quan tri vién twong tac v6i giao dién dé yéu cau chirc ning va nhap
di licu.
— 4: Giao dién nguoi dung gii mot yéu cau HTTP POST dén API cua
backend.
— 5-10: Backend xtt 1y yéu cau:
e API route goi dén classController.
e Controller xir Iy logic, goi classModel dé thao tac voi Database.
e Model thyc thi 1énh INSERT va tra két qua ve.

e Controller tao mdt response thanh cong va gui lai.

— 11-15: Giao dién nhan dugc phan hoi, thong bao cho ngudi dung, va tu

dong lam méi dir liéu dé hién thi thong tin méi nhat.
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hoc

¢ Sur thong tin 16

Giao dién (React) Backend APl (Express) classController classModel Database
Quén tri vién

Tai danh sach, nhan nit "S{ra" cda mot ldp hoc

° 4 i

Gri yéu c3u "GET /api/classes/:id" d& L3y chi tiét ldp

Goi ham "getClassByld(req)"

»

Goi ham "Class.findByld(id)"

hoc

Thuc thi "SELECT * FROM classes WHERE id=?"

op

Tra vé dir liu chi tiét cla lop hoc

~
Tra két qua v& cho Controller vW
ol
Tra vé response "200 OK" vai di liéu lop b0
, <
Nhén di¥ liéu chi tiét ca ldp hoc S
0 NS
Hién thi Form chinh sifa véi théng tin ¢3 dudc dign s3n e rm
“ =
e Chinh sira théng tin va nhan "Luu thay d&i" Q
GUr yéu cau "PUT /api/classes/:id" vai dir lieu da cap nhat <
» S
Goi ham "updateClass{req)" A m
.
Xac thuc ADW
e
‘Q
B Goi ham "Class.update(id, data)" o &
Thuc thi "UPDATE classes SET ... WHERE id=" 0.
™~
Xac nhan cap nhat thanh cang (56 dong anh huang) 2
" . ~
Tra két qua vé cho Controller Ny
M ssssmninmmnnniriiniinnssiins s i~
Tra v& respanse "200 OK" H
N PP Q
Nhan response thanh céng Q
Hién thi thdng bao "C3p nhat thanh cong!" Q
Giao dién (React) Backend API (Express) classController classModel Database

Quén tri vién
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> Ludng hoat dong
> Giai doan 1: Lay va hién thi dix liéu cii (Budc 1-10)

— 1-2: Quan tri vién chon mét 16p hoc dé sira. Giao dién (UI) ngay lap tic
giri mot yéu cau GET dén Backend API dé 13y thong tin ddy du cia 16p
hoc do.

— 3-8: Yéu cau duoc chuyén qua cac tang cua
backend: API -> Controller -> Model. Model truy van Database dé 1y
dir liéu.

— 9-10: Dit liéu duoc tra vé qua cac ting va dén tay Giao dién (UT). UI ding
dir liéu nay dé dién vao mot biéu mau (form) chinh stra va hién thi cho
Quan tr1 vién.

» Giai doan 2: Guri va luu dit liéu méi (Buoc 11-21)

— 11-12: Sau khi Quan tri vién chinh stra va nhan luu, Ul giri mot yéu
cau PUT (cap nhat) dén cung mot dia chi API, mang theo dit li¢u méi.

— 13-18: Backend nhan yéu cau, xac thue dir liéu, sau do Controller yéu cau

Model thuc thi 1énh UPDATE trong Database.

— 19-21: Sau khi nhan x4c nhan tir Database, Backend giri mot response
thanh cong vé cho UL UI nhan duoc response ndy va hién thi théng bao

"Cap nhat thanh cong" cho nguoi dung.
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% Xoa lop hoc

Gizo din [Reect] Backend 41 (Bxpress)

Quan tri vién
° Tai danh séch, nhan it "¥da" cda mat lap hac

Hin thi hip thoai xic nhan {Vf du: "Ban cd ché chan mudn xdz?)

e Hhan it "fac nhan"

‘F (U yéu cu 'ELETE fapi/classes/id"

Lt

Gai ham "deletellass{req)"

classContraller classModel Database

o

Nhan respanse thanh cong

Hién thi thing b " Lap hot thanh céng'
8 dp hac khoi danh sach dang hin thi trén mén hinh

Gizo din [React] Backend AP (Express)

Quan tr vién

Tra v& respone "200 OK" {hodc "204 No Content’)

-0

b
.

Gof ham "Class.delete(id)"

° ¥

Thst thi cdu [énh "DELETE FROM classes WHERE id=T"

=
Lt

Yac rhan x5a thanh cdng

Y

Tra ket gua v& cho Controller

4

clazController classodel Datahasz

hoc

op

l

’

-

uc nang xoa

’

tu ch

by
A

by
A

Do tuan

2

Hinh 2.11. Biéu
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> Ludng hoat dong
— 1-3: Quan tri vién bit dau hanh dong xoa. Pé tranh thao tac nhim, Giao
dién (UI) s€ hién thi mot hop thoai yéu cau x4c nhén lai tir nguoi dung.
— 4: Sau khi nguoi ding x4c nhan, UI giri yéu cau DELETE dén Backend
API, chi dinh rd ID cua 16p hoc can xoa.
— 5-10: Backend xtr 1y yéu cau x6a. Controller goi Model dé thuc thi 1énh

DELETE trong Database. Sau khi Database xdc nhan hoan tat, backend

tra vé mot response thanh céng cho UL

— 11-13: UI nhan duoc response thanh cong, bdo cho ngudi dung biét thao
tac da hoan tat, va dong thoi cap nhat lai giao dién bang cach loai bé dong

dir 11€u vira b1 x6a khoi danh sach.
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iem danh

ién thuc hién di

1ao vien

[ 4

24.2. UC G

Gizo dién (React)

Chon mbt Lp va Ny, seu do nhén "Bt déu diém danh®

Beckend API (Express| attendanceController altendancedode!

'F G yeu cdu "GET Japi/attendance/class/classididate:...

Nhan derth sach hoc vién

.F Goi ham “getAttendenceforClass{reg)

Yéu ciu Ly S hoe vien cba 1dp vi kifm tra ditm danh ¢

Thefc thi"SELECT" di L&y DS hoe vién va "SELECTT dé kiém tra bing "attendances’

Database

Tra vé DS hac vien va di liéw diém danh (néu co)

Tra ket qua v cho Controller

GUS respanye 200 OK” vi danh sach hoc vien

Hidn thi danh séch hoc vién cing céc Ly cho (Co ma, Véng, Td) Q

Danh ddu trang thei cho tling hoc vién va mhdn "Luts diém dank

.F GUA yeu clu "POST /gl attendance” voi mGt méng 0 liéy diém danh

Nhén respanse thanh cig

.F Goi ham "recordAttendance(reg)”

L qua mang dillitu va xéc thite

G0i hiam "Attendance. record(attendanceData)’ d I hang loat

Tht thi cat nh “INSERT” hodc ‘UPDATE' vao bing "sttendances’

Xac hén I thanh cong

Tré ket qud v cha Controller

GUA response ‘201 Created" ﬁ
PR nnir o e RN °

Hiten thi thing bao ‘Dé Uy didm darh thanh cies”

<
«

Giao ditn (React)

Gido vien

Bachend API (Express) attendanceController attendanceliode!

Database

2

Hinh 2.12. Biéu Do tuan ty giao vién thuc hién diéem danh

2
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> Ludng hoat dong
> Giai doan 1: Lay danh sach 16p dé diém danh (Buéc 1-11)

— 1-4: Gido vién chon 16p va ngdy mudn diém danh. Giao dién (UI) giri yéu
cau GET lén Backend API dé 1y danh sach hoc vién cua 16p do.

— 5-9: Backend xtr 1y yéu cau, Controller thong qua Model dé truy
van Database léy vé danh sach hoc vién thude 16p hoc va kiém tra xem
ngay hom d6 da diém danh hay chua.

— 10-11: Dit liéu duoc tra vé cho UI d¢ hién thj mot danh sch sinh vién
kém theo cac nut dé giao vién thao tac diém danh.

> Giai doan 2: Luu két qua diém danh (Budc 12-22)

— 12-13: Sau khi gido vién hoan tat viéc ddnh dau, UI tong hop dit liéu thanh
mot mang va giri yéu cau POST dén Backend API.

— 14-19: Controller nhan dit liéu, xir Iy va goi Model dé ghi dong loat thong
tin diém danh cua cac hoc vién vao Database. Model c6 thé thuc hién

nghiép vu "tao maé1 néu chua co, cap nhat néu da cod" (upsert).

— 20-22: Sau  khi Database x4&c nhan luu thanh cong, mdt
response Created dugc tra vé cho UI, va UI hién thi théng bao thanh cong
cho gido vién.

2.4.3. UC Qudn ly ngwoi dung

% Thém ngudi dung méi
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Quan tri vién
Chon "quan by Hgwdi ding' rai nhan "Thém ngudi dlng ma

(ian dién (React) Backend API (Express)

0

Hién thi Form nhdp thing tin ngud ding

»

r

91 thing tin (T ding nhdp, Mt khdu, Vai 1.

2 nhdn "Ly’

»

0

U y2u cBu"FOST /api/users’ vai dlf 8w nguti ding

userController userbodel

Thigt thi cau Lenh *INSERT INTQ users..."

Database

Tra v& ban ghi ngud ding visa duc tao

'y
01 ham "rreatelserreq)’
¥
"B [hash} mat kzu cla nguri dlng”
¥
e G0 ham "User.create(userData]" vai mat khdu di dugc bim
4
Tra ket qua vé cho Controller
Tra v& respons 201 Created”
- ﬂ
Hhan respanse thanh cang 3
Hién thi thang bao "Tao nguidi diing thanh cing’
4
i y2u c3u "GET Japiusers” 82 [im mai danh sich
.
Tra v& danh sach ngudf dling 43 capnhdt
Hién thi danh sch ngur ding mé nhdt
.
(iian dién (React) Backend AP| (Express) userController userbodel

Quan tri vign

Database

trc nang thém nguoi dung

’

tw ch

by
A

by
A

u DO tuan

Hinh 2.13. Bieu

41



> Ludng hoat dong
— 1-4: Quan tri vién nhap thong tin cho ngudi duing maéi thong qua giao dién.

— 5: Giao dién (UI) giri mot yéu cau POST chira thong tin ngudi dung dén
Backend API.

— 6-12: Backend xtr 1y yéu cau:

e 6-7: userController nhan yéu cau. Budc quan trong nhat & day
1a Controller khong luu mat khau dang thd (plain text) ma sir dung
mot thuat toan dé bam mat khau (vi du: berypt), bién nd thanh mot
chudi ky tu khong thé dich ngugc.

e 8: Controller goi userModel dé tao ngudi dung méi, truyén vao dir
liéu nguoi ding véi mat khau da duoc bam an toan.

e 9-12: Model ghi dir liéu vao Database va cac ting lan luot tra vé
response thanh cong.

— 13-16: Giao dién nhan dugc phan hoi thanh cong, bao cho Quan tri vién va

tur dong tai lai danh sach nguoi dung dé hién thi tai khoan vira duoc tao.

+¢* Stra thong tin nguoi dung
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Giao dién (React)

Quan tri vién
Nhan nit "5éa" trén mat nguai diing trong danh sich

Hién thi Form chinh st7 v&i théng tin ¢ duc dign sin

<4

Backend API (Express)

G yéu c3u "GET /api/users/:id" & Ly chi tiét nguei diing

Nhan dif ligu chi tiét

0

Chinh sira théng tin va nhan "Luu thay dor"

Naut diing ¢6 thé nhap mat khdu mdi hoic

Hién thi thang bio "Cap nhit thanh céng!"

0

G yBu cu"PUT /api/users/-id" véi di lidu méi

Nhan response thanh cong

0

Giao dién (React)

Quan tri vién

userController useriodel Database
Goi ham "getUserByld{req)"
F Goi ham "User.findByld(id)"
Thut thi "SELECT * tir béng users" (loai trlr truting mat khilu)
Tra v dir lidu ngudi dung E
Tr két qua vE cho Controller
GUr response "200 OK' véi di liéu nguti diing (khang cd mat khdu) L
Goi ham "updatelser{req)”
if (cd mat khdu a&rs@ request) then
bim matkhau mai
‘7@ Goi ham "User.update(id, data)®
4 Thye thi i [énh UPDATE users SET .. WHERE =
Xac nhan c3p nhat thanh cong b
Tra két qua vé cho Controller
le
G response "200 OK" @
T RO YL A 0 A R P P
userController useriodel Database

Backend API (Express)

\

tin nguoi dung

ong

- 2 th

uc nang sua

r

by

Hinh 2.14. Biéu Do tuan tw ch
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> Ludng hoat dong

— 1-9: Tuong tu cac ludng "stra" khac, UI 13y dit liéu mdi nhat cia nguoi
dung tir backend dé hién thi 1én form. Luu ¥ bao mat: backend tuyét dbi
khéng tra truong mat khau (du da bam) vé cho client.

— 10-12: Nguoi dung thay doi thong tin va nhan luu. Giao dién gui yéu cau
PUT 1én backend.

— 13-14: Pay la budc xt 1y quan trong. userController s& kiém tra xem
ngudi ding c6 gui 1én mat khau mdi hay khong. Néu co, né s& bam mat
khau méi nay. Néu khong, n6 s& bo qua va chi cap nhat cac thong tin khac.

— 15-21: Dt liéu da duoc xu 1y s€ dugc Model cap nhat vao Database. H¢
théng phan hoi thanh céng cho ngudi ding.

+ Xo6a nguoi dung
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Giao dién (React)

Qudn tr vign

Nhdn nit "¥da" trén mdt ngUdi ding

° »

Hién thi hdp thaai xdc nhdn x6a

Nhin "Yac nhan"

Yda ngudi ding khoi

(Giao dién (React)

Quan tri vign

Backend AP (Express)

GUf yéu cBu "DELETE /api/users/:id"

(i ham "deletellser{reg)”

userController

F Y

Nhan respanse thanh cdng e

nh séch dang hién thi

Backend API (Express)

useriodel

(01 ham "User.delete(id)"

-

userController

Thifc thi cu Lénh "DELETE FROM users WHERE id<"

Database

Tra két qua vé che Controller

g

useriodel

¥ac nhdn xda thanh cdng

Database

by

A

by

A

Do tuan

2

Hinh 2.15. Biéu

ung

\

woi d

r

wc nang xoa ng.

-

r

tw ch
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> Ludng hoat dong
— 1-4: Nguoi dung yéu cau xda va xac nhén lai dé ¢am bao an toan.
— 5-10: Giao dién giri yéu cau DELETE va backend xir Iy viéc x6a ban ghi
tuong ung trong co so dit ligu.

— 11-13: Giao dién nhéan phan hdi, bao thanh cong va cap nhat lai man hinh.

2.4.4. UC Qudn ly gido vién

% Thém ho so gido vién méi
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Giao dién (React)

Quan tri vién

° Chon "Quan 1y Gido vién" rdi nhén ‘Thém mdi"

Hién thi Form nhdp hd 50 gido vién

4
<

Dién thong tin ca nhan (h0 tén, email, sdt, chuyén mdn...) va nhdn Luu"

o ’

Backend AP| (Express) teacherController

GUf yéu cdu "POST /apifteachers' véi dif liéu hd so

Goi ham "createTeacher(req)"

»

Xac thifc df liéu dau va

inh dang email, sdt...)

teacheriodel Database

6 (oi ham "Teacher.create(teacherData)" i

Tra két qua vé cho Controller

Trd vé response 201 Created" ;

Hién thi théng bao “Tao hd 50 thanh cong”

Nhén response thanh cdng e

GUf yéu cau "GET /api/teachers” dé lam mdi danh sich

»

Tra v& danh séch gido vién da cdp nhat

>

Hién thi danh sach gido vién mdi nhét e

Giao dién (React)

Quan tri

3.
>

n

Backend AP| (Express) teacherController

8
S
=

Q
-
Q

S
0
[}
[

“Q
=2
S
Q
=
Thutc thi cau énh “INSERT INTO teachers..." Wc
3
Trd vé ban ghi gido vién vifa duc tao m

S

~
Q

m.
<

<3

S

“Q
oS

N

S

Ne)

~

N

~

=

teacheriodel Database
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> Ludng hoat dong
— 1-4: Quan trj vién nhap thong tin cua gido vién méi vao mot biéu mau trén
giao dién.
— 5: Giao dién gri yéu cdu POST chtra thong tin nay dén Backend.
— 6-12: Backend nhan dir liéu, xac thuc tinh hop 1€, sau d6 Controller yéu

cau Model tao mot ban ghi m&i trong bang teachers ctia Database. Sau khi

hoan tat, backend tra vé mot response thanh cong.

— 13-16: Giao dién thong bao cho ngudi ding va 1am méi lai danh sach dé

hién thi gido vién vura dugce thém.

¢ Stra ho so giao vién
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Quan tri vién

Giao dién (React)

Nhan ndt "Sira" trén mét gido vién trong danh sach

Backend API (Express) teacherController teacherModel Database

Gifi yéu ciu "GET /api/teachers/:id" d& Iy chi tiét hd so

Nhan dir liéu chi tit

Goi ham "getTeacherByld(req)"

G response "200 OK" vai dir ligu ho so

Goi ham "Teacher.findByld(id)"

Thyc thi "SELECT * FROM teachers WHERE id=2"

Tra vé dir liéu chi tiét cla gido vién

Tra két qua vé cho Controller

Hién thi Form chinh sifa véi théng tin gido vién d3 duoc dign sin

0

Chinh sifa thong tin va nhan "Luu thay d&i*

GUri yéu cdu "PUT /api/teachers/:id" vdi dir lidu da cdp nhat

Nhan response thanh cdng

Goi ham "updateTeacher(req)"

G response "200 OK"

Xic thuc di lidu (

h dang, yéu cau,...)

Goi ham "Teacher.update(id, data)"

Thuc thi "UPDATE teachers SET ... WHERE id=2"

Xac nhan cdp nhat thanh cang

Tra két qua vé cho Controller

Hién thi théng bdo "C4p nhat hd s thanh cong!”

Quan trj vien

Giao dién (React)

Backend API (Express) teacherController teacherModel Database

oA

.7

by
A

0 SO glao vien

h

?

uc nang sua

’

tw ch

by
A

by
A

Do tuan

i

Hinh 2.17. Biéu
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> Ludng hoat dong
— Giai doan 1 (LAy dir lidu): Quan tri vién chon stra, giao dién giri yéu

cau GET de¢ lay thong tin hién tai ciia gido vién va hién thi lén bi€éu mau.

— Giai doan 2 (Cap nhat dit li¢u): Sau khi Quan tri vién stra va luu, giao dién
giri yéu cau PUT. Backend s& xac thuc dir liéu méi va yéu cau Model thyc

hién Iénh UPDATE trong co s& dit 1i€u, sau d6 phan hoi lai cho giao dién.

¢ Xb6a ho so gido vién
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Giao dién (React)

Quan tri vién

Nhén nut "Xoa" trén mdt gido vién

Hién thi hdp thoai xac nhén xda

e, PORN sesersssenneransenrane

Nhan "Xac nhdn" trong hdp thoa

Hién thi thdng bao "XGa ho 50 thanh cong"

T P L e P LT e LT R e UL P EC T I

GUi yéu cAu "DELETE /api/teachers/:id"

Backend API (Express)

Nhén response thanh cong

C&p nhdt ai giao dién (xgagido vién khdi danh sach)

Giao dién (React)

Quan tri vién

0

Backend API (Express)

Goi ham "deleteTeacher(req)"

teacherController

GUi response "200 OK"

a Goi ham "Teacher.delete(id)"

Tra két qua vé Controller

teacherModel Database

Thut thi cau (nh "DELETE FROM teachers WHERE id=?"

Xac nhén xda thanh cong W

0

teacherController

teacherModel Database

oA

.7

by
A

0 SO’ giao vien

h

r

tc nang xoa

’

by

by

Hinh 2.18. Biéu D6 tuan tu ch
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— Budc xac nhan: Quan tri vién nhan nat "Xéa", va giao dién s€ yéu cAu xéc
nhan lai dé dam bao an toan dit liéu.

— Budc thuc thi: Khi dugc xac nhan, giao dién gui yéu ciu DELETE.
Backend xtr 1y yéu cau bang cach goi dén Controller va Model dé thyc thi

1énh DELETE trong co s& dir liéu.

— Budc phan hoi: Backend bao thanh cong, giao dién thong bao cho nguoi

dung va cap nhat lai danh sach.
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4
A

idao vién thwe hién ch

* 7

2.4.5. UC G

am cong

Giao dién (React) Backend API (Express) timekeepingController timekeepingModel Database
Giao vién

° Truy cép trang "Chdm cong"

Hién thi trang thai & nat Check-in

‘. ..................................................

Nh&n “Check-in" )
(=] »> N
M)

POST /api/timekeeping/check-in Q

checkin(re <3

(req) . <

Q

L&y usenid t(r token NS

R

-~

e 2 2 0

Ki€m tra ban ghi dang md RS
o > 8o
Két qua 50

b RSty S M

alt [Chufa c6 ban ghi md] N

S

createCheckin(userid, currentTime) =

o " S

INSERT timekeeping =

Tra ban ghi 7 )M

................................ S

oK "

S D

=

201 Created og

.. 2 L N—- y:] M

[Da check-in] A

(=)

409 Conflict R

N

~

Response \m

g scarsisiannn BN H

Hién thi théng bao
S P L DR S B S A P e e
Giao dién (React) Backend API (Express) timekeepingController timekeepingModel Database

Giao vién
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— 1-4: Gido vién vao trang chim cong va nhan nit "Check-in". Giao dién
guri yéu cau POST dén backend. Mot diém quan trong 13 giao dién khong
can giri ID cua gido vién, vi thong tin ndy da co trong token xac thuc (Vi

du: JWT) ma trinh duyét tu dong dinh kém vao mdi request.

— 5-8: Backend nhén yéu cau. Controller liy ID ctia gido vién tir token va
kiém tra trong Database xem gido vién nay c6 dang trong mét ca lam viéc

chua check-out hay khong, dé tranh viéc check-in nhiéu lan.

— 9-15 (Ludng thanh cong): Néu hop 1¢, Controller s& yéu cau Model tao
mot ban ghi cham cong méi véi thoi gian check-in 1a thoi gian hién tai va
check out time 1a NULL. Sau dé, hé thong bao thanh cong vé cho giao
dién dé cap nhat lai trang thai va thong bao cho giao vién.

— 16-19 (Ludng 16i): Néu gido vién di check-in tir trudc ma chua check-
out, hé thong s& tra vé 16i va thong bao cho gido vién biét.

2.5. Thiét ké Co sé dir liéu

2.5.1. Biéu do lép UML
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La (KE thira)

Teacher

+int id

+string id_card_number
+date date_of_birth
+enum gender
+boolean is_freelancer
+string qualification
+string subject

+date contract_date
+enum teaching_status

L

Day Ché’m cong

Timekeeping

C6 (GBm)

/
[ -

bang ky hoc
o

Class

+int class_id

+string class_name
+text description
+date start_date
+date end_date
+enum status

+string teaching_time
+string teaching_day

User

+int user_id

+string username
+string password_hash
+string full_name
+string email

+string phone_number
+string zalo_user_id
+enum role

+text address

Schedule

+int schedule_id
+tinyint day_of_week
+time start_time
+time end_time
+string room_name

sstudent_classess

Enrollment

+timestamp enrollment_date

Hinh 2.20. Biéu P6 16p UML.

-
=
e
S

Phu huynh quan ly a0
]
0__3
Student
ot o
+int student_id
+string full_name Netification Event
+date date_of_birth ‘
+enum gender
+text address
Lo
Diém danh
0 g
Attendance

+int attendance_id
+date attendance_date

+datetime check_in_time
+datetime check_out_time

+2num status
+boolean is_zalo_sent
+text notes
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2.5.2. M6 hinh EER

@ @

LICH TRINH

E@l..ﬂ

N

Full Name

Ngay nhdp hoc

n

Hinh 2.21. M6 hinh EER.
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2.5.3. M6 hinh quan hé

classes
int class_id PK
int teacher_id FK
wvarchar | class_nams
et description
date start_date
date end_date
enum status
varchar | teaching_time
varchar | teaching_day
I
1M
schedules
int schedule_id PE
it class_id FK
tinyint | day_of_wesk
time start_time
time end_time
varchar | room_name

H:p

teachers
int id PE
int user_id FK
varchar | id_card_number
date date_of_birth
enum gender
tinyint is_freelancer
wvarchar | current_schaol
varchar | qualification
et teaching_sxperisnce
varchar | subject
date contract_date
enum teaching_status
varchar | contract_file
Es
ILN
teacher_timekeeping
int timekeeping_id | PK
int teacher_id FK.
int class_id FK
datetime | check_in_time
datstime | check_out_time
decimal total_hours
date work_date
1
student_classss
int student_id FK
int class_id FK
timestamp | enrollment_date

Hinh 2.22. M6 hinh Quan hé.

uzers
int user_id BH
varchar usernams
wvarchar password_hash
varchar full_name
wvarchar email
wvarchar phone_number
warchar zalo_user_id
enum role admin, teacher, parent
text address
timestamp | created_at
timestamp | updated_at
1N 1N
4
|
!
1
1
|
L Events
notifications
int event_id PK
int notification_id FE
int created_by | FK
int recipient_id FK
varchar title
1M int student_id FK
text description
et meszage_contznt
datstime | start_date
enum | sent_via
datetime | end_date
enum | status
enum type
students
int student_id PE
int. parent_id FK
varchar full_nams
date date_of_birth
enum gender
bext address.
timestamp | created_at
IlN
attendance
int attendance_id PK
int student_id FK
int clazs_id FK
datetime | check_in_time
date attendance_date
enum status
rext notes
tinyint is_zalo_sent
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2.5.4. Mé ta chi tiét cdc bang div liéu (Data Dictionary)

> Bang users (Ngudi dung hé thong) Bang trung tdm quan 1y tai khoan dang

nhap cho Quan tri vién, Gido vién va Phu huynh.

— Muc dich: Xac thuc nguoi dung va tich hop dinh danh Zalo.

Tén truong Kiéu dir liéu M6 ta
. . Khoa chinh (PK), ma dinh danh
user id int(11) .
nguoi dung.
username varchar(50) Tén dang nhap hé thong.
password hash varchar(255) Mat khau da duoc ma hoa.
full name varchar(100) Ho va tén day du.
email varchar(100) Dia chi Email.
phone number varchar(15) S6 dién thoai lién hé.
_ ID Zalo (Dung dé giri thong bao
zalo user id varchar(100)
qua Zalo OA).
Vai tro: 'admin' (Quan tri),
role enum 'teacher' (Gido vién), 'parent'
(Phu huynh).
address text Dia chi lién hé.
created at timestamp Thoi gian tao tai khoan.

> Bang teachers (Ho so Gido vién) Luu trit thong tin chi tiét vé chuyén moén

va hop dong cua gido vién.
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— Lién két: user_id lién két v&i bang users.

Tén truong Kiéu dir liéu M0 ta
id int(11) Khoa chinh (PK).
_ _ Khoéa ngoai (FK) tro té1 bang

user id int(11)

users.
1d_card number varchar(20) S6 CCCD/CMND.
date of birth date Ngay thang nam sinh.

Gi6i1 tinh ('Nam', 'NT', 'male’,
gender enum

'female', 'other").
. o Trang théi: 1 1a gido vién ty do,
is_freelancer tinyint(1)

0 1a co hiru.

Truong hoc hién tai dang cong
current_school varchar(255) ,

tac (néu co).
qualification varchar(255) Trinh d6 chuyén mon/Bang cap.
subject varchar(100) Mon giang day chinh.

_ Trang thai: 'active', 'inactive',

teaching_status enum

'on_leave'.

> Bang students (Hd so Hoc sinh) Quan 1y théng tin hoc sinh.

— Lién két: parent_id lién két véi bang users (vai trd phy huynh).

Tén truong

Kiéu dir li¢u

M0o ta
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student id int(11) Khoa chinh (PK).
full name varchar(100) Ho tén hoc sinh.
date_of birth date Ngay sinh.
gender enum G161 tinh.

. . Khoa ngoai (FK) tré td1 users
parent id int(11) _

(Tai khoan phu huynh).

address text Dia chi thuong trt.

» Bang classes (L&p hoc) Quan Iy thong tin cac 16p hoc duge md tai trung
tam.
Tén truong Kiéu dir liéu | M6 ta
class id int(11) Khoa chinh (PK).
class name varchar(100) Tén 16p hoc.
_ , Khoa ngoai (FK) tré td1 bang
teacher id int(11)
- teachers.
start_date date Ngay bit dau khoéa hoc.
end date date Ngay két thuc du kién.
Trang thai: 'active' (Pang hoc),
status enum
'completed', 'cancelled'.
teaching_time varchar(100) Thoi gian hoc (Text hién thi).
_ Ngay hoc trong tuan (Text hién
teaching day varchar(100) thi)
1).
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» Bang student_classes (Danh sach 16p hoc sinh tham gia) Bang trung gian

giai quyét moi quan hé nhi€u-nhiéu gitra Hoc sinh va Lép hoc.

Tén truong

Kiéu dir li¢u

Mo ta

student id int(11) Khoa ngoai tro téi students.
class id int(11) Khoa ngoai tro téi classes.

, Ngay hoc sinh bat dau tham
enrollment date timestamp

gia 16p.

> Bang schedules (Thoi khoa biéu chi tiét) Luu trix lich hoc cu thé timg budi

cua 16p hoc dé phuc vu viéc xép lich va check trung lich.

Tén truong Kiéu dir liéu Mb ta

schedule 1d int(11) Khoa chinh.

class id int(11) Khoa ngoai tro téi classes.
day of week tinyint(4) Thir trong tuan (2-8 hodc 0-6).
start_time time Gid bat dau ca hoc.

end time time Gio két thuc ca hoc.

room name varchar(50) Tén phong hoc.

> Bang attendance (Piém danh hoc sinh) Luu lich sir diém danh ctia hoc sinh,

hd tro tinh ning giri thong bao Zalo ty dong.

Tén truong

Kiéu dir liéu

Mo ta

attendance id

int(11)

Khoa chinh.
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class id int(11) Lop hoc.
student_id int(11) Hoc sinh duogc diém danh.
attendance date date Ngay diém danh.
check in time datetime Thoi gian diém danh thyc té.
Trang thai: 'present' (Co6 mat),
status enum .
'absent' (Vang), 'late' (Mudn).
, o Co danh dau: 1 = Pa gui
1s_zalo_sent tinyint(1)

thong bao Zalo cho phu huynh.

> Bang teacher timekeeping (Cham cong gido vién) Ghi nhan gid day thuc

té cua gido vién dé tinh luong.

Tén truong Kiéu dir liéu Mb ta

timekeeping 1d int(11) Khoa chinh.

teacher id int(11) Gido vién.

class id int(11) Day 16p nao.

check in time datetime Gi10 vao 1op.

check out time datetime Gi0 tan 1op.

total hours decimal(4,2) Téng sb gio day da quy doi.

» Bang events (Su kién & Tin tirc) Quan ly cac su kién, thong bao chung cua

trung tam.

Tén truong

Kiéu dir liéu
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event id int(11) Khoa chinh.

title varchar(255) Tiéu dé su kién.

start date datetime Thoi gian bat dau su kién.
Loai: 'event' (Su kién),

type cnum . . N ,
'notification' (Thong béo).

_ ) o Trang thai da giri thong bao
notification sent | tinyint(1)

hang loat hay chua.

> Bang notifications (Lich sir gtri thong bao) Luu log céc tin nhin da gui di

(qua Zalo, SMS, App) dé dbi soat.

Tén truong Kiéu dir liéu M ta

notification 1d int(11) Khoa chinh.

recipient id int(11) Ngudi nhan (User ID).
sent_via enum Kénh gtri: 'zalo', 'sms', 'app'.
status enum Trang thai gui: 'success',

'failed'.
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CHUONG III: COSO LY THUYET

3.1. M0 hinh Client — Server trong phat trién web

Client Weserver Database

JSP Flles

Stored here!

Database

‘ INTERNET

Laptop
/ UNIX Oracle
(Apache Web Server) Database

Hinh 3.1: Mo hinh Client — Server-Data

Trong linh vuc phat trién phan mém noi chung va 1ap trinh web néi riéng,

mo hinh Client — Server 13 mot kién trac co ban va pho bién nhat. Kién trac nay

phan chia rd rang vai tro gilta hai thanh ph?m chinh: Client (may khach)

va Server (may chit), gitip hé thong hoat dong hiéu qua, linh hoat va dé dang mo

rong.

~ Client (May khach): La phia nguoi dung tuong tac truc tiép, trong du an
nay chinh 14 trinh duyét web ma nguoi dung sir dung dé truy cap website.
Client c6 nhiém vu gtri yéu cau (request) dén Server thong qua giao thirc
HTTP/HTTPS. Giao dién nguoi dung cua du an duogc phat trién bang cong
nghé ReactJS, két hop vé1 HTML, CSS va JavaScript dé tao ra trai nghi¢m

tuong tac va linh hoat.
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- Server (May chu): La noi xtr 1y logic nghiép vu, tuwong tac véi co s& di
liéu va phan hoi lai cac yéu cau tir Client. Trong dy 4n nay, Server duoc
xay dung bang Node.js va framework Express.js. Server chju trach nhiém
xtr Iy cac yéu-cau nhu xac thuc nguoi ding, quan 1y nha hang, xur Iy don

dat hang va truy van dit liéu tir co so dit licu.
3.1.1. Khdi niém vé mé hinh Client — Server

M6 hinh Client — Server 1a mot mé hinh phan tan, trong do Client 1a bén guri
yéu cau dich vu va Server 1a bén cung cép dich vy d6. Khi nguoi dung thyc hién
mot hanh dong trén website (vi du: xem danh sach nha hang, dang nhap, dat
mon in), cic hanh dong d6 s& dugce trinh duyét (Client) giri dudi dang yéu cau
HTTP t61 Server.

Sau khi nhan va xt 1y yéu cau, Server s& gti phan hoi (response) vé cho
Client, thuong dudi dang dir licu JSON. Client s€ nhan dir li¢u nay va str dung
né dé cap nhat giao dién, hién thi théng tin twong tng cho ngudi dung.

Mot ddc diém quan trong cia mo hinh nay 1a Client khong truc tiép truy cap
vao co s& dir ligu. Toan bg tuong tac véi dir ligu déu phai thong qua cac API do
Server cung cap, gitup dam bao tinh bao mat, toan ven va quan 1y dit liéu mét cach
tap trung.

3.1.2. Vai tro va churc nang cua Client

Client 13 phan giao dién ngudi diung (UI — User Interface), noi nguoi ding
tuong tac truc tiép voi hé thdng. Trong du an ndy, phan Client duoc xay dung
bang React.js — mot thu vién JavaScript manh mé dé xay dung cac giao dién
nguoi dung cé tinh tuong tac cao.

~ Céc chirc nang chinh cta Client trong du 4n bao gom:
e Hién thi giao dién than thién, cho phép nguoi ding xem danh sach

nha hang, thuc don, va quan 1y gio6 hang.
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e Gt cac yéu cau HTTP dén Server khi nguoi dung thyc hién cac hanh
dong nhu dang nhap, dit hang, hodc tim kiém. Cac phuong thirc phd
bién dugc dung 1a GET, POST, PUT, DELETE.

e Nhan dir li¢u (thuong & dang JSON) tur Server va cap nhat lai giao

dién mot cach linh hoat ma khong can tai lai trang.

e Thuc hién diéu huéng giita cac trang (vi du: tir trang chu dén trang
chi tiét nha hang), quan 1y trang thai cua ing dung (state), va xir 1y
cac su kién tir nguoi dung.

- Vi vige st dung cong nghé Single Page Application (SPA), rng dung chi
tai trang mot 1an duy nhat va sau d6 cap nhat noi dung mot cach linh hoat,
mang dén trai nghiém muot ma va nhanh chong cho ngudi dung.

3.1.3. Vai tro va chirc nang cua Server

Server 14 noi tiép nhan, xur 1y cic yéu cau tir Client va giri phan hoi tuong
mg. Trong du an nay, Server duoc xdy dung bang Node.js két hop voi framework
Express.js.

~ Céc chirc nang chinh cta Server bao gom:

e Xu ly logic nghi¢p vu (business logic) nhu: xtr Iy dang ky/dang nhap,
quan ly gi-6 hang, tao va quan 1y don hang, phé duyét nha hang mai.

e Quan ly va tuong tac véi co so dit liéu (thém, sira, x0a, truy van dir
ligu lién quan dén nguoi dung, nha hang, mén an, don hang).

e Cung cip cac API theo tiéu chuin RESTful dé Client co thé d& dang
giao tiép va st dung tai nguyén.

e Bio mat hé thong bang cac phuong phap xac thuc (authentication)

dé xac dinh danh tinh ngudi ding va phan quyén (authorization) dé
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kiém soat quyén truy cap tai nguyén (vi du: chi Admin méi c6 quyén
duyét nha hang).

e X ly viéc tai 1én va luu trir cac t€p tin (uploads) nhu hinh anh dai
dién cta nha hang hodc mon an.

~ Server hoat dong trén mot cong (port) riéng, lién tuc ling nghe cac yéu cau
HTTP dén va giri phan hoi dir liéu vé cho Client.
3.1.4. Nguyén ly hoat dong
~ Server hoat dong trén mot cong (port) riéng, lién tuc ling nghe cac yéu cu
HTTP dén va giri phan hoi dir liéu vé cho Client.

e Nguoi ding thuc hién thao tac trén giao dién, vi du: nhan néit "Thém
vao gid hang" cho mgt mon an.

e Client (ReactJS) s& tao mot yéu cau HTTP (cu thé 1a phuong thirc
POST) chira thong tin vé mén an d6 va giri dén Server.

e Server (Node.js/Express) nhan yéu cau, xac thuc ngudi dung, sau do
thue hién xtr Iy logic: tim thong tin ngudi ding va moén an, rdi thém
mon an do6 vao gié hang twong ing trong co sé dir liu.

e Sau khi xtr 1y xong, Server guri lai mot phan héi HTTP (HTTP
response), thuong kém theo dir liéu gio hang da duoc cap nhat & dinh
dang JSON.

e C(Client nhan phan hoi nay va cap nhat lai giao di¢n nguoi dung, vi
du: cap nhat $6 lugng san phém trén biéu tuong gid hang.

3.1.5. Uu diém ciia mé hinh Client — Server
- Tinh phan tach ro rang: Tach bi¢t hoan toan gitra giao dién (Frontend)
va phan xt 1y logic (Backend), gitup cho viéc phat trién, bao tri va nang cap

ting phan tré nén doc 1ap va d& dang hon.
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- Tai sir dung cao: Backend API dugc xay dung co thé phuc vu cho nhiéu
loai Client khac nhau trong tuong lai (vi du: img dung di dong, img dung
desktop) ma khong can xay dung lai logic.

~ D& mé rong (Scalability): Khi hé thong c6 nhidu nguoi dung hon, ching
ta c6 thé dé dang nang cap hiéu ning ciia Server (scale-up) hoic trién khai
thém nhiéu may chu (scale-out) ma khong anh huéng dén Client.

- Bdo mat tap trung: Toan bd dir li¢u va logic nghiép vu quan trong dugc
quan 1y tap trung tai Server, gitip viéc kiém soat truy cap va bao vé di liéu
tréd nén hi¢u qua hon.

3.2. Frontend
3.2.1. Reactjs
Khai niém

React.js (hay React) 1a mot thu vién JavaScript m3 nguén mé do Facebook
phat trién, ra mat 1an dau vao nam 2013. React dugc st dung dé xay dung giao
dién ngudi dung (UI) cho céc tng dung web. Thay vi thao tac truc tiép véi DOM
(Document Object Model) cta trinh duyét, React st dung médt co ché goi
13 Virtual DOM dé t6i vu hoa hiéu suat va toc do cap nhat giao dién.

React khong phai 1a mot framework toan dién nhu Angular, ma chi tap trung
vao 16p View (giao dién) trong md hinh MVC, cho phép 14p trinh vién dé dang

tao ra cac thanh phan giao dién c6 kha nang tai sir dung cao.
Pac diém noi bat cia React.js

— Virtual DOM: React tao ra mot ban sao cia DOM thét trong bo nhé. Khi
trang thai (state) ciia mot component thay d6i, React s& tinh toan sy khéc
biét va chi cap nhat nhiing phan can thiét trén DOM that, gitip (mg dung

hoat dong nhanh va mugt ma hon.
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— Kién tric dua trén Component: Giao dién trong React duoc chia thanh
cac thanh phan (component) ddc 1ap va co thé tai sir dung. Mdi component
quan Iy trang thai riéng, giup ma ngudn trd nén rd rang, d& quan 1y va bao
tri.

— JSX (JavaScript XML): La mét phan mé rong ctia JavaScript, cho phép
viét ma trong gidng HTML ngay trong cac tép JavaScript. JSX gitp viéc

mo ta giao dién tré nén tryc quan va dé hiéu hon.

— Rang budc dir liéu mdt chiéu (One-Way Data Binding): Dit liéu trong
React chay theo mot chiéu, tir component cha xudng cac component con.
Ludng dit lidu nay gitp viéc theo doi va g& 18i tré nén dé dang hon.

— Hooks: Ké tur phién ban 16.8, Hooks (vi
du: useState, useEffect, useContext) cho phép sir dung state va cac tinh
nang khac cta React trong cac function component ma khong can viét

class component.
Ung dung ciia React trong chuyén dé
Trong du 4n website nha hang nay, React.js duoc st dung dé:

— Xay dung toan bo giao dién nguoi dung, bao gdm cac trang nhu: Trang
chu, Trang chi tiét nha hang, Gio hang, Pang nhap, Pang ky, Trang thong

tin nguoi dung, va cac trang quan 1y danh cho Chu nha hang va Admin.

— Tao ra cdc component c6 kha nang tai st dung cao nhu: Header, Footer,
RestaurantCard (thé nha hang), MenultemCard (th¢ mon an), Sidebar
(thanh diéu huéng bén), Modal (hop thoai).. .

— Str dung thu vién Axios dé guri yéu cau HTTP va nhan dir liéu tir Backend
APL

— Str dung React Router DOM (react-router-dom) dé xir 1y viéc diéu

huéng, chuyén trang trong tmg dung.
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— Quan ly trang théi toan cuc cta tng dung, chang han nhu thong tin ngudi
dung dang dang nhap (AuthContext) va dir licu gio hang (CartContext)
bang Context API va hook useContext.

3.2.2. React Router
Khai niém

React Router 1a mét thu vién dinh tuyén (routing) ti€u chuan cho céc ung
dung React. N6 cho phép xay dung cac trng dung don trang (SPA) véi trai nghiém
diéu huéng muot ma nhu mot trang web da trang truyén théng. Bang cach dong
bo giao dién nguoi dung véi URL cua trinh duyét, React Router gitp quan 1y viéc
di chuyén giira cac component khac nhau ma khong can tai lai trang.
Cach hoat dong

React Router theo ddi sy thay doi ciia URL trong trinh duyét, sau d6 anh xa
cac duong dan (path) ndy voi cac component React twong tmg d3 dugc cau hinh
dé hién thi. N6 sir dung History API cta trinh duyét dé quan 1y lich str diéu huéng,
cho phép nguoi dung st dung cac nut back/forward mot cach tu nhién

Céc thanh phan chinh duoc st dung trong duy an:

— <BrowserRouter>: Component bao boc toan by img dung dé kich hoat

chtrc nang dinh tuyén.
— <Routes>: Component ding dé nhom cac dinh nghia <Route>.

— <Route>: Dinh nghia mot tuyén duong, anh xa mot path (dudng din URL)
t6i mot element (component) cu thé.

— Link>: Component thay thé cho thé <a> truyén thdng, cho phép chuyén
hudng gitra cac trang ma khong gdy tai lai trang.

— Céc Hooks: useNavigate() dé diéu huéng theo 1ap trinh, useParams() dé
ldy cac tham s6 dong tr URL (vi du: ID caa nha hang),

va useLocation() dé truy cap thong tin vé URL hién tai.
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Ung dung trong dd 4n
Trong du an website nha hang, React Router dugc st dung dé:
— Tao hé théng dinh tuyén cho toan bo tmg dung véi cac trang chinh nhur:

/: Trang chil hién thi danh sach nha hang.

/restaurants/:id: Trang chi tiét ciia mot nha hang cu thé.

e /cart: Trang gio hang.

e /login, /register: Cac trang dang nhap, dang ky.

e /profile, /orders: Cac trang quan ly thong tin ca nhan va lich stir don
hang cua nguoi dung.

e Cic tuyén dudng dugc bao vé cho Admin va Chu nha hang (vi

du: /admin/dashboard, /owner/menu-manager).

— Sir dung useNavigate() dé tuy dong chuyén huéng nguoi dung sau khi thuc
hién cac hanh dong nhu dang nhap, ding ky thanh cong, hoic sau khi
dat hang.

— Str dung useParams() dé 13y id ctia nha hang tir URL, tir d6 goi API dé tai
va hién thi dung thong tin chi tiét ciia nha hang do.

3.2.3. Context API
Khai niém

Context API 1a mot co ché dugc tich hop san trong React, cho phép truyén
dir liéu giira cac component ma khong can phai str dung phuong phap truyén props
qua ting cap (mot van dé thuong duoc goi 1a "prop drilling"). Thay vi truyén dix
liéu qua nhiéu 16p component trung gian, Context API cho phép chia sé "trang

thai toan cuc" (global state) tir mot noi trung tim dén bat ky component nao trong

cdy component ¢ nhu cau st dung.
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Context API dic biét hitu ich dé quan 1y nhimng dit liéu can duoc truy cip &
nhiéu noi trong tng dung, vi du nhu: thong tin nguoi diung dang ding nhap, trang

thai gi6 hang, chu dé giao dién (theme), hodc ngdn ngir hién thi.

U'u diém ciia Context API

Gitip ma ngudn sach hon bang cach loai bo viéc truyén props khong can

thiét.

— Cung cip mot giai phap quan 1y trang thai don gian va hiéu qua cho cac
ung dung vura va nho.

— La mot tinh nang c6 san trong React, khong can cai dat thém thu vién bén

ngoai nhu Redux.

— D& dang két hop vdi React Hooks (cu thé 1a hook useContext) dé gitip

vige truy cap dir ligu tor Context tré nén ngan gon va truc quan.

ng dung trong dy &n
Trong du an website nha hang, Context API dong vai tro trung tam trong
viéc quan 1y trang thai ciia ing dung, cu thé qua hai context chinh:

— AuthContext (AuthContext.js):

e Quan ly trang thai xac thuc ciia nguoi dung trén toan by ing dung
(da dang nhdp hay chua, thong tin nguoi dung, vai tro -

user/owner/admin).

e Cung cép thong tin nay cho cac component khac nhu Header (dé
hién thi nut dang nhap/ding xuat) va ProtectedRoute (dé kiém tra

quyén truy cap vao cc trang quan tri).

— CartContext (CartContext.js):

e Quan ly toan bo dir liéu cua gié hang, bao gom danh sach cac mén

an, s lugng, va tong tién.
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e Cho phép cac component khac nhau nhu MenultemCard (nat "Thém
vao gio"), CartPage (trang gid hang), va Header (hién thi sb luong
mon trong gio) c6 thé cung luc truy cip va thay doi dit liéu gio hang
mot cach nhat quan.

Viéc ap dung Context API gitip giam d6 phuc tap trong viéc quan 1y va dong
bd hoéa dir 1iéu, lam cho ma nguén trd nén dé bao tri va mé rong hon.

3.3. Backend
3.3.1. Node.js
Khai niém

Node.js la mot mo1 truong thye thi (runtime environment) cho phép chay ma
JavaScript & phia may chu (server-side), dugc xdy dung trén V8 JavaScript
Engine cua Google. Khac véi JavaScript truyén thong chi hoat dong trén trinh
duyét, Node.js cho phép 1ap trinh vién sir dung JavaScript dé xdy dung céc tmg
dung backend manh mé, vi du nhu RESTful API, tng dung thoi gian thuce, va
microservices.

Node.js sir dung mé hinh I/O khong chin (non-blocking 1/0) va kién tric
hudng su kién (event-driven), giup né c6 kha niang xir Iy hang nghin két ndi dong
thoi mot cach hidu qua, rat phu hop cho cac ing dung web doi hoi hiéu sut cao.
Ung dung trong du 4n

Trong du 4n website nha hang ndy, Node.js dong vai tro 1a nén tang chinh
cho toan bo hé théng backend, vdi cac nhiém vu:

— Xay dung mot hé théng RESTful API hoan chinh dé phia frontend (React)

c6 thé giao tiép, giri va nhan dir licu.

— Xir Iy toan bo logic nghiép vu ciia tng dung, bao gom: ding ky, ding

nhap, quan ly nguwoi dung, quan ly nha hang, mon an, gié hang va xir

ly don hang.
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— Tuong tac vdi co so dir ligu MySQL thong qua mdt ORM (Object-
Relational Mapping) 12 Sequelize dé thuc hién cac thao tac truy van va
cap nhat dit li¢u.

— Quan Iy cac tuyén dudng (routes) ctia API mot cach rd rang va c6 to chic.

3.3.2. Express.js

Khai niém

Express.js 1a mot framework web tdi gian va linh hoat dugc xay dung trén
nén tang Node.js. N6 cung cip mdt bo cong cu manh mé dé phat trién cac tng
dung web va API mot cach nhanh chong. Express 1a thanh phan chinh trong ngin
xép cong ngh¢ MERN/MEVN (MongoDB/MySQL, Express, React/Vue,
Node.js) va 1a mot trong nhitng framework pho bién nhét trong hé sinh thai

Node.js

Uu diém cia Express.js

— Pon gian va linh hoat: Cung cap cac tinh nang cot 16i ma khong ap dat

mot cau trac cing nhac, cho phép 1ap trinh vién tu do t6 chure du an.

— Quan 1y Route manh mé&: D& dang dinh nghia cac diém cudi (endpoint)

cho APIL hd tro tat ca cac phuong thic HTTP va cac mau URL dong.

— Hé théng Middleware: Pay 1a tinh ning ndi bat nhat cua Express.
Middleware la cac ham duge thyuce thi tuan tu trong chu trinh x1r ly request,
cho phép thuc hién céac tac vu nhu xac thuc, ghi log, kiém tra dir liéu dau
vao, va xir 1y 16i.

— Cong déng 16m: C6 mdt h¢ sinh thai rong 16mn céc thu vién va cong cu hd
tro.

Ung dung trong chuyén dé

Trong du 4n nay, Express.js duoc sir dung dé:
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— Dinh nghia va td chirc toan bd cac API endpoint dé quan 1y nguoi dung,
nha hang, thuc don, va cac don dat hang.
— St dyng cac middleware dé xir Iy yéu cau. Vi du:
— Middleware isAuth dé kiém tra xem nguoi dung di dang nhap hay chuwa
bang cach xac thuc JSON Web Token (JWT).
— Middleware isAdmin va isOwner dé thuc hién phan quyén, dam bao chi
nhimg ngudi dung cé vai trd phit hop méi c6 thé truy cap cac tai nguyén
quan tri.
— Két nbi voi co sé dit lieu MySQL dé truy xuat va cap nhat dir liéu theo
yéu cau tir client.
— Xt ly viéc tai 1én céc tép tin nhu hinh &nh moén an, hinh anh nha hang.
3.3.3. Mé hinh kién trisc Backend

Dy an ap dung mot kién trtc phﬁn mém phia backend dua trén mo hinh
MVC (Model - View - Controller) dugc bién thé dé phu hop véi viéc xay dung
RESTful API. Céu triic ndy giup phan tach rd rang cac thanh phan cua tng dung,
lam cho ma nguén trd nén co to chue, dé doc va dé bao tri.

Céc thanh phan dugc t6 chtrc nhu sau:

- Model:
e Vi tri: Thu muc backend/models.

e Nhiém vu: Pinh nghia ciu tric dir lidu cua cac d6i tuong trong (g
dung (vi du: User, Restaurant, Order). Model chiu trach nhiém cho
tat ca cac tuong tac voi co s¢ dir liéu nhu tao, doc, cap nhat, va xda
(CRUD). Trong du 4n nay, cac model cua Sequelize dinh nghia bang

va cac moi quan h¢ trong DB.

— Controller:
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e Vi tri: Thu muc backend/controllers.

e Nhiém vu: Chura dung logic nghiép vu chinh cta tmg dung. Mdi
controller nhan yéu cau dugc chuyén tiép tir router, sir dung cac ham
trong Model dé xir Iy dit liéu, sau d6 chuan bi va giri phan hoi vé

cho client. Vi du, auth.controller.js xur Iy logic dang ky va dang nhap.
- View:

e Khii niém: Trong kién trac REST API, khong c6 "View" truyén
thdng tao ra giao dién HTML. Thay vao d6, View chinh 1a dit liéu
dugc gui vé cho client, thuong ¢ dinh dang JSON. Controller sau khi
xtr Iy xong s& giri mot phan hoi JSON, va phia client (React) s& chiu

trach nhiém "v&" ra giao dién nguoi dung dua trén dir li€u do.
- Routes:
e Vi tri: Thu muc backend/routes.

e Nhiém vu: Péng vai tro diéu huéng. N6 dinh nghia cac URL
endpoint va cac phuong thirc HTTP tuong ung (GET, POST, PUT,
DELETE), sau d6 4nh xa mdi yéu cau dén mot ham xir 1y (handler)

cu thé trong Controller.

76



Controller

View »  Model

Hinh 3.2: M6 hinh MVC
3.3.4. Middleware

Khai niém

Middleware 1a mot khai niém phé bién trong 1ap trinh backend, dac biét
trong cac framework nhu Express.js. Middleware c6 thé hiéu 1a mot ham trung
gian dugc goi trong quaé trinh xtr Iy HTTP request va response. N6 ¢6 nhi€ém vu
can thiép, kiém tra, xir Iy dit liéu trude khi request duoc chuyén tiép dén route

chinh hoac khi response dugc tra vé client.

Trong Express.js, middleware ¢ thé thuc hién nhiéu chic nang nhu:

Kiém tra x4c thyc ngudi ding (authentication).

— Ghi log thong tin yéu cau.

— Phan tich body cua request (body parsing).

— Xir 1y 16i.

— Han ché s6 luong truy cap (rate limiting), kiém tra quyén (authorization),

hodc xac minh token (JWT).
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Co ché hoat dong

Middleware hoat dong theo chudi: Mdi middleware sau khi xir 1y xong co
thé goi next() dé chuyén sang middleware tiép theo. Néu khong goi next(), qua
trinh s& dimg lai tai middleware d6. Diéu nay giup kiém soat linh hoat ludng xtr
1y cta img dung.
Uu diém ciia Middleware

Tai st dung cao: Mot middleware c6 thé ap dung cho nhiéu route.

Tang bao mat va kiém soat: Nho c6 thé kiém tra token, quyén truy cap, va
trang thai request trudc khi xtr 1y chinh.

Gitp ma nguon rd rang, d& t6 chirc: Tach biét cac budce xi Iy request thanh
ting phan riéng biét.

D& mé rong va bao tri: C6 thé thém mdi chitc ning ma khong anh huong
logic cii.
Ung dung trong chuyén dé

Trong chuyén dé xdy dung website ban hang, Middleware dong vai trd quan
trong trong:

— Xac thuc nguoi dung théng qua JWT dé dam bao chi nguoi da dang nhap

moi dugc thuc hién cac thao tdc nhu dat thué, xem thong tin tai khoan.
— Phan quyén ngudi ding, vi du: chi admin méi dugc thém/sira san pham.
— Kiém tra dir liéu dau vao (validate) nhu kiém tra email, mat khau, tén san
pham...
— Xirly 16i chung, tra vé thong bao 16 1 rang va c6 dinh dang cho frontend.

— Bao v¢ API khéi cac cudc tan cong nhu spam hodc guri nhi€u request bat

hop phéap.
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Middleware giup tdng do bao mat, hi¢u qua va kha nang mo rong cua hé
thng backend.
3.3.5. Két noi Frontend — Backend
Khai niém
Trong kién tric tmg dung web hién dai, Frontend va Backend 12 hai hé thong
doc lap nhung giao tiép chat ché v4i nhau.
— Frontend (Client-side): La giao di¢n nguoi dung ma nguoi dung tuong
tac, duoc xay dung bang React.
— Backend (Server-side): La may chu xur ly logic nghi¢p vu, quan ly dir
liéu va cung cip APL
Qua trinh két ndi gitta chung duoc thuc hién thong qua giao thirc HTTP,
noi Frontend gtri yéu cau dén cac API do Backend cung cap dé trao doi dir liéu.
Co ché két ndi pho bién

— Giao tiép qua RESTful API: Backend xay dung mot hé théng API theo
tiéu chuan REST. Frontend st dung thu vién Axios dé giri cac yéu cau

HTTP (GET, POST, PUT, DELETE) dén cc API nay.

— Trao d6i dir liéu bang JSON: Dir liéu duoc trao d6i giita hai bén chu yéu
dudi dinh dang JSON, mot dinh dang nhe va dé dang cho JavaScript xir
ly.

— Xirly CORS (Cross-Origin Resource Sharing): Vi Frontend (chay trén
mot port, vi du localhost:3000) va Backend (chay trén port khac, vi du
localhost:5000) 1a hai "nguén" khac nhau, Backend phai cdu hinh
middleware CORS dé cho phép trinh duyét chdp nhan cac yéu cau tir

Frontend.

— Xic thue bing Token (JWT): Sau khi nguoi dung dang nhap thanh
cong, Backend sé& cap mot JWT (JSON Web Token). Frontend Iuwu token
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nay lai (thuong trong Local Storage) va giri kém no trong header ctia mdi

yéu cau can xac thyc sau do.
Vai tro trong dw an chuyén dé

Viéc két ndi nay 1a xwong sdng ctia toan bo tmg dung:

— Tai dir liéu dong: Khi ngudi dung truy cap trang chu, Frontend goi API
dé lay va hién thi danh sach cac nha hang tir co s¢ dit lidu.

— Thurc hién hanh dong: Khi ngudi dung thém mot moén an vao gié hang
hoic tao dom hang, Frontend guri thong tin d6 dén API ctia Backend dé xir
1y va luu tri.

— Pong bd trang thai: Thong tin ngudi dung, ndi dung gid hang, va trang
thai don hang luén duoc dong bo gitta giao dién va co s dir liéu thong
qua cac lugt go1 APL

— Hién thj thong bao va 16i: Cac phan hoi tir Backend (thanh cong hay that
bai) giup Frontend hién thi cac théng bao phul hop cho ngudi ding.

Cong cu va cong nghé sir dung

Frontend: React.js két hop véi thu vién Axios dé giri HTTP requests.

Backend: Express.js xay dung hé thong API RESTful.

Token (JWT): Dung dé xac thuc va phan quyén giira frontend va backend.

CORS Middleware: Pugc sir dung tai backend dé cho phép frontend truy

cap tur domain khéc.
3.4. Cosé dirlicu MySQL
3.4.1. Gioithiéu MySQL
MySQL 1a mot hé quan tri co s& dit liéu quan hé (RDBMS) mi ngudn mé

pho bién, sir dung Ngon ngit Truy van c6 Céu tric (SQL). N6 duoc sir dung rong
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rai trong cac ung dung web nho tinh 6n dinh, hi¢u suat cao va kha nang tuong

thich tot v6i cac ngdn ngit phia server nhu Node js.
3.4.2. Dic diém noi bit
— Dir liéu duoc luu trir duéi dang bang (table) c6 ciu tric.

— HO tro chuan SQL véi déy du cac thao tac CRUD (Create, Read, Update,
Delete).

— Cho phép lién két dir liéu giita cac bang thong qua khoa ngoai (foreign
key).
— Tinh bao mat cao, hd tro phan quyén ngudi dung.
— Tuong thich da nén tang (Windows, macOS, Linux).
3.4.3. Vai tro cua MySQL trong du dn

Trong dy an xay dung website nha hang, MySQL dugc dung lam co s¢ dix

liéu chinh, c6 nhiém vu:

— Luru trir thong tin ngwoi dung: Tén, email, mat khau (da ma hoa), vai

trd (quyén truy cap)...

— Quin Iy nha hang va thwe don: Bao gom thong tin vé nha hang (tén, dia

chi, anh) va cac mén an (t€n, mo ta, gia, anh)...

— Xirly don hang: Luu thong tin gio hang, chi tiét don hang, trang thai don

hang va lich st dat mon.

— Céc bang chinh thuong c6 trong hé théng gom: users, restaurants,

menultems, orders, orderltems va cartltems.
3.5. Kiém thir
3.5.1. Gioi thiéu

Dinh nghia: Kiém thir phan mém (Software Testing) 1 hoat dong nham tim

ki€m va phat hién 161 cua phan mém. Pay 1a mot tién trinh hoac mot tap hop céac
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tién trinh dugc thiét ké dé dam bao chuong trinh may tinh thuc hién ding theo
yéu cau cta khach hang. Theo "The Art of Software Testing", kiém thir phan mém

1a qué trinh thuc thi mgt chuong trinh véi myc dich tim ra 16i.

Muc tiéu: Phat hién sém cac 16i va tim dugc cang nhiéu 15i cang tdt dé tranh
sai sot, stra di stra lai nhiéu 1an. Ngin chin cac 16i phat sinh, han ché ri ro cho
hé théng va chting minh rang san pham phu hop, hiéu qua va dung véi dic ta cua
n6. Tir d6, chung to duge rang cac trudng hop kiém thir (test cases) va cac bao

cao duogc tao ra la dung va hiru dung.
3.5.2. Kiém thir hp den (Black Box Testing)

Pinh nghia: Black box testing (Kiém thir hop den) 1a mot phuong phéap kiém
thir phan mém tap trung vao viéc kiém tra hanh vi bén ngoai cia mot tng dung
ma khong quan tdm dén ciu triic ndi bd hay chi tiét cai dit ciia né. Trong phuong
phap nay, ngudi kiém thir chi xem tng dung nhu mot "hop den" va tip trung vao
viéc kiém tra dir liéu dau vao, két qua dau ra, ciing nhu cc tinh hudng va diéu

kién bién cua hé thong.

Uu diém Nhuoc diém

— Phat hién céac 15i va hanh vi khong | — Khong thé dam bao do phu kiém thir
mong muodn tr goc do nguoi dung. cao nhu White box testing.

— GitGp dam bao tinh twong tic muot | — C6 thé bo qua cac 16i nam sau trong
ma va dép ung nhanh chong, mang | h¢ thong nhu 161 logic hodc 161 thiét
lai trai nghi€ém nguo1 dung tot. ke.

— Ngudi kiém thtr khong can biét vé | — Khé kiém tra dugc cac tinh hudng

ngdn ngtt 1ap trinh hay cau tric ma
nguon.

Viéc kiém thir c6 thé duge thuc hién
bd1 mot nhom doc 1ap, dam bao tinh
khach quan.

C6 thé tiét kiém thoi gian va ngudn
luc vi khong can phan tich ma
nguodn phtrc tap.

hodc cac duong di (path) phuc tap
bén trong ma nguon.

— Chat luwong kiém thir phu thudc

nhiéu vao kha nang va kinh nghiém
cua nguoi kiém thir; néu thiéu ky
nang c6 thé dan dén bo sot 161.
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Bang 0.1: Uu nhwoe diém ciia kiém thir hop den

Cac phuong phap dugc sir dung:

— Equivalence Partitioning (Phan viung twong dwong): Chia cac gia tri
dau vao thanh cdc nhom tuong duong va chi kiém tra mot gia tri dai di¢n
trong mdi nhom. Diéu nay giup giam sb luong ca kiém thir can thyc hién

ma van ddm bao bao quét cac trudng hop quan trong.

— Boundary Value Analysis (Phan tich gia tri bién): Tap trung vao viéc
kiém tra céac gia tri tai va gﬁn cac diém bién cua céc vung dir licu dau vao,
noi thuong xay ra 16i.

— Decision Table Testing (Ki¢m thir bang quyét dinh): Sir dung cac bang
quyét dinh dé xac dinh cac diéu kién va hanh dong tuong tng cua tng
dung. Cac ca kiém thir duoc tao dua trén cac két hop cua cac diéu kién

trong bang.

— State Transition Testing (Kiém thir chuyén trang thai): T4p trung vao
viéc kiém thir cac qua trinh chuyén ddi trang thai cua timg dung. Céc ca
kiém thir duogc tao dya trén céc trang thai va cac sy ki¢én gay ra su chuyén
doi.

— Error Guessing (Po4n 18i): Dya trén kinh nghiém va tryc giac ciia ngudi
kiém thir dé du doan céc 151 c6 thé xay ra trong Gmg dung.

— Exploratory Testing (Kiém thir kham pha): Nguoi kiém thir dong thoi
thiét ké va thyc thi cac bai kiém thtr dé kham pha Gmg dung mét cach tu
do, khong theo kich ban ctng nhic.

— Regression Testing (Kié¢m thir hdi quy): Pam bao rang cac thay doi hodc
stra 10 trong ung dung khong gay anh hudng tiéu cuc dén cc chirc ning

da hoat dong tdt trude do.
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CHUONG IV: Giao Dién Trang Web

Tiép ndi phan co so 1y thuyét va thiét ké, ndi dung dudi day tap trung mo ta
tryc quan cac giao dién chinh ctia website 'Quan 1y trung tim t6 chirc day hoc'.
Céc hinh anh minh hoa s& 1am 13 cach thtrc nguoi dung twong tac véi phan mém
dé giai quyét cac bai toan quan 1y di dit ra. Bén canh d6, phan nay ciing dua ra
céc thong s6 ki thuat can thiét vé phan cimg va phan mém dé cai dat va sir dung
rmg dung mot cach 6n dinh.

4.1. Giao dién website

4.1.1. Trang login

VOXO EDUCATION CENTER

Tai khoan:

Mat khau:

Hinh 4.1: Giao dién trang login
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4.1.2. Trang Home

Nguyen Van A

1= Education Center # Trang cha A Théng béo admin

Quan Iy Users
Giang vién

Hoc Sinh

Chéo mirtng dén v&i Trung tém Gifio duc Voxo

: Nei"Kién tao tirang It khai ngudn trithic.
Lép Hoc

Thoi Khéa Biéu

Biém Danh

Chém Céng

Su kien

Vé chang t6i

Trung tém Gido duc Voxo duoc thanh Iap véi sk ménh mang dén moét mai truong
gido duc chét lrong cao, séing tao va truyén cdm hirng. Chang téi tw hao vé doi

V ngu gido vién chuyén nghiép, tan tém va co s& vat chét hién dai, cam két hé tro hoc
OXO e n e r vién phat trién toan dién.

Tai Voxo, chiing téi khéng chi tap trung véo kién thirc hoc thuat mé con rén luyén ky
nang séng, tw duy doc lap véa khé naing giai quyét van dé, giap hoc vién tu tin déi
mat véi thir thach va gat hai thanh cong

# Théng bdo va sy kién

iét Nam. Vo ngay n¢

1géy ton st t
#9i dura do th

gido duc nhin Iai va d

g cho cac g day va hoc. M8i dip 20/11 he i g kI niém, tén vinh, tri n cac thiy co ¢

Hinh 4.2: Giao dién trang Dashboard

4.1.3. Trang quan ly users
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& Quan Ly Nguoi Dung

Gido vien ‘ Phu huynh | Admin ] Tim kiém theo tén, SPT...
Vai tré $BT [ Zalo ID Hanh déng
6 phamvantu Pham vén TG [ cidio vien | 0912345675 @ 'l
5 phambinh Pham vén Binh [ cicio vien | 0123456789 @ 'l
3 phuhuynhl Phu Huynh A 0987654321 @ 'l
2 admin Nguyen Van A [ Admin ] 0912345678 @
4 teacher Nguyen Van B [ cidio vien | 0912345677 @ ]

Hinh 4.3: Giao dién trang quan ly users

4.1.4. Trang qudn ly giang vién

‘?. QUAN L? GIANG VIEN Tim kiém gido vién theo tén, SBT, email...

Trang thai Thao téc

NguyenVanB nguyenvanbl2@gmail.com

¢ = _
‘t Tiéng Anh J 0912345677 © ||
Pham Vén Binh & binhpham2@gmail.com e
; L 9 [ Dang day ] @ u

Toan o 0123456789
PhamVanTa = kekabid965@roastic.com g o
Toan o 0912345675 o4 )

VE VOXO VE CHUNG TOI THONG TIN LIEN HE KET NOI1 VO'1 CHUNG TOI

Noi chip canh teong lai va trang bi kién 123 Prrong ABC, TP. Hai Phong ﬁ L 4 m 0
thirc vibng chac cho thé hé tré. Ching

t6i cam két mang dén mét méi trrong (028) 3812 3456

hoc tap hién dali, truyén cam hirng.

info@trungtamvoxo.edu.vn

Hinh 4.4: Giao dién trang quan ly giang vién
4.1.5. Trang qudn Iy ho so hoc sinh
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® Quan Ly Hb So Hoc Sinh

Loc theo I6p:  Tét ca céc lop v Tim kiém hoc sinh theo tén, phu huynh, SBT...
Ho Tén Gi®i Tinh Lop Phu Huynh Thao Tac
Phu Huynh A
® PhamVénB Nam LopHocTA  Lop Lap Trinh Web K15 @ §
ot i s ——— 0987654321 z =
®  NguyénVéanCon Nam LopDesignCoban  Lop Lap Trinh Web K15 FhyHiynh §
a @

gaf OY —— — 0987654321 L

VE VOXO VE CHUNG TOI THONG TIN LIEN HE KET NOI vOI CHUNG TOI

Noi chp canh tong lai va trang bi kién 123 Buong ABC, TP. Hai Phong Oy @mo©
thirc virng chac cho thé hé tré. Ching

t6i cam két mang dén mét méi treong (028) 3812 3456

hoc tap hién dai, truyén cam hirng.

info@trungtamvoxo.edu.vn

Hinh 4.5: Giao dién trang quan Iy ho so hoc sinh
4.1.6. Trang qudn ly lép hoc

& Quan Ly Lép Hoc

Tim kiém theo tén I6p, gido vién...

Gido Vién Ngdy Bit Dau Ngay Két Thac Trang Théi Hanh Pong
7 LopHocTA Pham Vén Binh 20/02/2025 22/10/2026 [ active | §
tal23
5 L&p Design Co'ban Pham van TG 12/05/2025 30/10/2026 [ active | . §
abc
3 L&p Lap Trinh Web K15 Nguyen Van B 30/12/2024 01/06/2025 [ active | ® 9

Hoc ReactJs va Node.js

VE VOXO VE CHUNG TOI THONG TIN LIEN HE KET NOI VOI CHUNG TOI

Noi chap canh twong lai va trang bi kién 123 Brong ABC, TP. Hai Phong ﬁ ¥ M O
thirc vietng chac cho thé hé tré. Ching

t6i cam két mang dén mét méi treong (028) 3812 3456

hoc tap hién dai, truyén cam hing.

info@trungtamvoxo.edu.vn

Hinh 4.6: Giao dién trang quan ly [6p hoc

4.1.7. Trang chdm céng ciia gidng vién
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¢ Cham Céng Tiét Day

Thao téc

Chon Iép day:
-- Chonlép --

v

» BAT PAU DAY

Lich st
Ngay Lop
26/12/2025 L&p Lap Trinh Web KI5
26/12/2025 L&p Lap Trinh Web KI5
26/12/2025 L6p Lap Trinh Web KI5
20/12/2025 L&p Lap Trinh Web KI5
20/12/2025 L&p Lap Trinh Web KI5

Hinh 4.7: Giao dién trang chdm céng cia gidng vién

4.1.8. Trang diém danh

Quan ly Piém danh

£1LOPHOC

Lop Lap Trinh Web K15 v

Danh séch hoc sinh
Ngay: 30/12/2025

Hoc vién

9 Pham VéanB
ID: 2

o Nguyén Vén Con
ID:1

Hinh 4.8:
4.1.9. Trang thoi khéa biéu

Th2

Th3

30

Trang thai

Cémat

cémit

v

v

20:30

20:26

20:08

o718

07:04

20:36

20:26

20.06

0717

Théng 12/2025

Ghicha

Ghi cha

Ghi cha..

Giao dién trang diém danh

Tong Gio
0.08
0.00
0.03
022
>
3 4

Tatca Comiat ] [ Tatcd Vang

@ LuLAl



& THO1KHOA BIEU

GiGo vién

Thit Hai 09:00 - 11:00 Lép Hoc TA Pham van Binh abc

Thir Ba 08:30 -10:30 Lop Design Co ban Pham vVan Ta abc

a

VE VOXO VE CHUNG TOI THONG TIN LIEN HE KET NOI1 v&I CHUNG TOI

Noi chap canh twong lai va trang bi kién 123 Budng ABC, TP. Hai Phong ﬁ w m O
thirc virng chac cho thé hé tré. Ching

t6i cam két mang dén mét méi truong (028) 3812 3456

hoc tap hién dai, truyén cam hirng.

info@trungtamvoxo.edu.vn

Hinh 4.9: Giao dién trang thoi khéa biéu

4.2. Yéu cau cai dit
4.2.1. Yéu cau phan ciing:

— Pé dam bao hé thong hoat dong 6n dinh, may tinh phat trién va trién khai

can dap ung cac yéu cau téi thiéu sau:
+ CPU: Intel Core 13 hodc tuong duong.
+ RAM: Téi thicu 8GB.
+ O cung: THi thiéu 20GB dung luong tréng.
4.2.2. Yéu cau phan mém:
— Pé cai dat va van hanh dy an, can c6 cac ph?m mém sau:

+ 1. Hé diéu hanh
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Hé diéu hanh Windows 10 tré 1én, hodc cac hé diéu hanh khéac nhu

macOS, Linux.

+ 2. Node.js va NPM

Node.js: La moi truong thuc thi (runtime) cho c4 backend

(Express.js) va frontend (React.js). Phién ban dé nghi 13 16.x tro 1én.

NPM (Node Package Manager): Di kém vdi Node.js, duoc sur dung

dé quan 1y cac thu vién va goi phu thudc cua du an.

+ 3. Moi truong Co sé dir licu

XAMPP: La mot goi phan mém tich hop, cung cap méi trudng may
chu web can thiét. Trong du 4n ndy, XAMPP dugc st dung chi yéu

de cung cap:

Co s¢ dit lieu MariaDB (hoac MySQL): Hé quan tri co s& dir ligu dé

luu trit toan bo dir li€u cua tmg dung.

phpMyAdmin: Giao dién web dé quan Iy co s& dit liéu mot cach truc

quan.

+ 4. Trinh soan thao ma nguén (Code Editor)

Visual Studio Code (VSCode): La mot trinh soan thao ma ngudn da
nén tang, dugc phat trién bai Microsoft. Nhd vao hé sinh thai tién
ich mo rong (extensions) phong pht, VSCode c6 thé hoat dong nhur
mot IDE nhe hd trg nhiéu ngdn ngit 1ap trinh nhu JavaScript, Python,

C++, Java, PHP, Go va nhiéu ngdn ngtr khac.
VSCode cung cip céc tinh ning ndi bat nhu:

Ty dong hoan thién ma (IntelliSense)

G& 16i tryc tiép trong trinh soan thao (debugging)
Tich hop Git dé quan 1y mé ngudn
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e Terminal tich hop
e HO tro lap trinh tir xa (Remote Development)

e Hang nghin tién ich moé rdng dé ho trg framework, ngdn ngit va cong

cu phat trién.
+ 5. Git

e Hé thdng quan 1y phién ban phan tan, duoc st dung dé theo doi cac

thay d6i trong ma nguon trong qua trinh phat trién.
+ 6. Trinh duyét Web

e Mot trinh duyét web hién dai nhu Google Chrome, Mozilla Firefox,
hoic Microsoft Edge dé chay va kiém thtr tng dung web phia ngudi

dung.
4.2.3. Yéu cau mang Internet:
— Thiét bi can két nbi mang dé:
+ Tai va cdp nhat tién ich mé rong (extensions)
+ Cap nhat phan mém va tinh ning méi
+ Déng b6 hoda cai dit néu dung tai khoan Microsoft

+ Lam viéc vo1 cac dich vu nhu GitHub, Live Share, Remote SSH, v.v.
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S5.1.

CHUONG V: KET LUAN VA HUONG PHAT TRIEN

Két qua dat duoe

Trong qua trinh thyc hién d6 4n "Xay dung phan mém quan 1y trung tim to

chtrc day hoc", em da nd luc nghién ctru, tim hiéu cong ngh¢ va dat dugc nhiing

két qua quan trong sau:

— V& mit tai liéu va phan tich hé théng:

+ Pia khao sat dugc quy trinh nghiép vu thuc té tai cac trung tam day hoc,

tir 46 phat hién cac nhuoc diém ctia phuong thirc quan 1y tha cong .

+ Xay dyng hoan chinh ban phan tich dic ta yéu cau, biéu d6 Use Case
(tong quat va chi tiét), biéu do tuan tu va thiét ké co so dit liéu sat véi

thuc té.

— Vé mit k¥ thut va cong nghé:

+ Co s¢ dit liéu: Thiét ké va trién khai thanh cong co sé dit liéu MySQL
(str dung XAMPP/MariaDB), dam bao luu trit co cAu tric cho cac thuc
thé quan trong nhu: Users, Teachers, Students, Classes, Attendance va

Schedules.

+ Backend: X4y dung hé thong API RESTful hoan chinh sir dung Node.js
va Express.js, xir Iy tt cac logic nghiép vu vé xac thuc (JWT), phan

quyén va quan 1y dit liéu.

+ Frontend: Phat trién giao dién nguoi dung than thi¢n, hién dai bé‘mg
React.js, 4p dung mo hinh Component va Context API dé quan 1y trang
thai, gitip trai nghiém nguoi ding mugt ma (SPA).

+ Tu dong hoa: Budc dau tim hiéu va ing dung cong cu n8n dé tich hop
tinh nang guri thong bao ty dong qua Zalo, gitp ting cudng két ndi giita

trung tam va phu huynh.
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— V& mit chtic ning hé thong:

+ Quan trj vién (Admin): Quan 1y toan dién hé théng bao gdm: Quan 1y
ngudi dung, ho so gido vién/hoc vién, thiét 1ap 16p hoc, xép thoi khoa

biéu va xem céac bdo cao thong ké.

+ Gido vién (Teacher): Thuc hién cac nghiép vu hang ngay nhu xem lich
day, diém danh hoc vién (co mét/v:fmg/mu@n) va thuc hién chdm cong

ca nhan (Check-in/Check-out).

+ Hé thdng: Pam bao quy trinh diém danh va cham cong hoat dong chinh

xac, dir liéu duoc déng bo tire thoi gitra Client va Server.
5.2. Han ché

Mac du da hoan thanh cac muc tiéu co ban dé ra, d6 an van con ton tai mot

s0 han ché can khac phuc:

— Chtrc ning hoc phi chua chuyén sau: Hé thong hién tai tap trung t6t vao
quan 1y dao tao (16p hoc, diém danh) nhung phan hé quén 1y tai chinh (thu
hoc phi, cong no, tinh lrong gido vién) moi chi dung lai & muic co ban,

chua hd tro thanh toan truc tuyén.

— Thong bao con phu thudc: Tinh nang guri thong bao qua Zalo tuy da dugc
dé xuat va nghién ctru (n8n) nhung van phu thudc vao chinh sach ctia bén
thir ba (Zalo OA), c6 thé phat sinh chi phi hodc gidi han s6 lugng tin nhan
trong thuyc té.

— Chua c6 tng dung di dong (Mobile App): Hién tai hé théng chi hoat dong
trén nén tang Web. Viéc thiéu vang ung dung di dong riéng biét
(Android/iOS) 1a mot han ché d6i véi trai nghiém ctia phu huynh va gido

vién khi can thao tac nhanh trén dién thoai.
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— Béo cao thong ké chua da dang: Céac biéu dd thong ké hién tai chu yéu
dang bang biéu co ban, chua cé cac biéu dd truc quan (chart) phan tich

sdu vé hiéu qua dao tao hay bién dong si sb theo thoi gian.
5.3. Hudng phat trién

Dua trén nén tang da xay dung, em dé xuat cac hudng phat trién dé hoan

thién san pham trong tuong lai:

— Tich hop thanh toan dién tir: Két ndi véi cac cong thanh toan (VNPAY,
MoMo) dé phu huynh ¢6 thé dong hoc phi truc tuyén ngay trén hé thong,
tu dong hoa quy trinh ghi nhan doanh thu.

— Nang cap diém danh bang AI: Tich hop cong nghé nhan dién khudn mat
(Face ID) dé hd tro quy trinh cham cong gido vién va diém danh hoc sinh

nhanh chong, chinh xac hon, giam thiéu gian 1an.

— Phat trién Mobile App: Xay dung phién ban tmg dung di dong (sir dung
React Native hodc Flutter) dé dong bd v4i hé thong website, gitp gido

vién diém danh va phu huynh nhéan thong bao thuan tién hon.

— MO0 rong tinh ning twong tac (LMS): B6 sung céac chirc nang hd tro hoc
tap nhu: giao bai tdp vé nha, chim diém truc tuyén, va dién dan trao do6i

gifra gido vién - phu huynh - hoc sinh.

— T6i uwu hoa Deployment: Trién khai hé thong 1én cac nén tang Cloud (nhu
AWS, VPS) véi tén mién chinh thic va chimg chi bao mat SSL dé dam

bdo tinh san sang va an toan dit liéu khi dua vao sir dung thyc té.
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