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NHIEM VU PE TAI

1. Noi dung va cac yéu cAu cin giai quyét trong nhiém vu dé tai
tot nghiép (vé 1y luin, thue tién, cic so liéu cin tinh toan va cac ban vé).
a. Mo ta va tém tit chi tiét vé dé tai
Phan tich vé bai toan va khao sat, phan tich nghiép vu va phén tich thiét ké
hé théng, cai dat va xdy dung co sd dit liéu, giao dién hé théng phan mém
web khung chuong trinh dao tao
b. Noi dung hwéng din va nhiém vu cho tirng dé tai
- Phan tich vé bai toan khao sat vé hién trang cua viéc quan 1y chuong
trinh dao tao
- Phan tich chirc ning, thiét ké hé thng, co so dir liu
- Cai dat, xay dung chuong trinh hé thong

Kiém thir va dénh gia

Neéu nhitng nhan dinh, dua ra két luan

c. Két luin cin dat dwoc:

- Tai liéu can nhimg mo ta vé két qua ma dat duoc.

- Ung dung phan mém web quan 1y khung chuong trinh ddo tao chi tiét
2. Céc tai liéu va s6 liéu can thiét dé tinh toan.

- Tai liéu tham khao vé bai toan khao sat nghiép vu

- Tai liéu tham khao phén tich thiét ké hé thong hudng ddi tuong, thong

tin

- Tai liéu tham khao cai dit va kiém thir chuwong trinh hé théng

- Mot s6 tai liéu hudng dan sir dung

- Mot s6 tai lidu vé quan 1y va td chirc thuc hién Chuong trinh dao tao.
3. Pia diém thuc tip tot nghiép.

- Truong Pai Hoc Quan Ly Cong Nghé Hai Phong.



CAC CAN BO HUONG DAN PE TAI TOT NGHIEP

Ho va tén : Db Vin Tuyén

Hoc ham, hoc vi : Thac Si

Co quan cong tac : Khoa Cong Nghé Thong Tin — Truong Dai Hoc Quén
Ly Cong Nghé Hai Phong

Noi dung huéng dan

Nghién ctru vé bai toan khao sat vé hién trang.

Tién hanh phan tich cac so d6 chitic ning, thiét ké hé thong hudng d6i
tugng.

Khai tao co so dit liéu va sir dung cac ngdn ngit lap trinh dé xay dung va
phat trién phan mém web quan 1y chuong trinh.

Cai dat va kiém thu, chay dir liéu phﬁn mém.

Néu nhitng nhan xét, danh gia va tong két cho dé tai.

Dé tai tot nghiép duoc giao ngay 06 thang 10 nam 2025

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

ba nhan nhiém vu BPTTN ba giao nhiém vu DPTTN

Sinh vién Giang vién huéng dan

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



CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap - Tu do - Hanh phuac

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
Ho va tén giang vién: D6 Vin Tuyén
Pon vi cong tac: Khoa Cong Nghé Thong Tin — Truong Pai Hoc Quan Ly &
Cong Ngh¢ Hai Phong
Ho va tén sinh vién: Dao Vi Hoang Anh Nganh: Cong nghé Thong tin
No6i dung huéng dan : Toan bo ndi dung

1. Tinh than thai dd ciia sinh vién trong qua trinh lam dé tai tot nghiép

2. Panh gia chat lwgng ciia do an/khéa luin (so véi ndi dung yéu cau da de
ra trong nhiém vu D.T.T.N, trén cac mat ly luan, thuc tien, tinh toan so

liu...)

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

3. Y kién ciia giang vién hwéng din tot nghiép

Puoc bao vé Khong dugc bao vé biém hudéng dan

Hai Phong, ngay .... thang .... nam 202...
Giang vién huéng dian

(ky va ghi ro ho tén)



CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap - Tu do - Hanh phiic

PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN

Ho VA ten GIANE VICM: ... et
PON VI CONG LACE ...ttt s saa e et eensaeensaeenneas
Ho va tén sinh vién: Dao Vi Hoang Anh Nganh: Cong nghé Thong tin

Pé tai tot nghiép: XAY DUNG PHAN MEM QUAN LY KHUNG CHUONG
TRINH PAO TAO CHI TIET

1. Phan nhin xét ciia giang vién cham phan bién

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

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

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

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

3. Y kién cuia gidng vién cham phan bién

Puoc bao vé Khong dugc bao vé Piém phan bién
Hai Phong, ngay......thang ..... nam 202...

Giang vién cham phan bién

(ky va ghi ro ho tén)



LOI CAM ON

Véi 1ong kinh trong va biét on chan thanh, em xin dugc g 10i cam on sau
sdc t6i thay DS Van Tuyén di dinh hudng va huéng din em tan tinh trong subt
qua trinh nghién ctru dé em hoan thanh dugc do 4n khoa luan tét nghiép nay.

Em xin chan thanh cam on céc thay co trong Khoa Céng nghé thong tin ctia
Truong Pai hoc Quan Ly va Cong Nghé Hai Phong da hét long giup dd, tao diéu
kién cho em duoc hoc hoi va trao doi kién thirc, k¥ nang dé hoan thanh do 4n khoa
luan tot nghiép.

Trong qua trinh thyc hién, mic du da c¢6 gang nhung khé tranh khoi nhiing
thiéu sot, em rat mong nhan duoc ¥ kién dong gop cia cac thay co gido dé do an
khoa luan tét nghiép cia em thém hoan thién.

Em xin chan thanh cam on !

Hai Phong, ngay 20 thang 12 nam 2025
SINH VIEN
(Ky va ghi ré ho tén)



CAM DOAN

Em xin cam doan rang cong trinh nghién ctru nay 1a cua riéng em, dugc
thuc hién dudi sy hudng dan cua thay DS Vian Tuyén. Cac ndi dung va két qua
trong dé tai déu trung thuc va chua timg dugc cong bd dudi bat ky hinh thirc nao
trude day.

Em xin chiju hoan toan trach nhiém vé moi gian 1an (néu c6) trong nodi dung
bai tiéu luan. Truong Pai hoc Quan 1y va Cong nghé Hai Phong khong chiu trach
nhiém vé bat ky vi pham tac quyén hay ban quyén nao do em gay ra trong qua

trinh thyc hién dé tai nay.

Hai Phong, ngay 20 thang 12 nam 2025
SINH VIEN
(Ky va ghi ré ho tén)
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6 VSCode Visual Studio Code
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LOI MO PAU
1. Ly do chon @@ tai

Xay dyung phan mém web quan ly Khung Chuong Trinh Pao Tao véi muc
dich 1a quan 1y va t chtrc dé dam bao hoat dong dién ra mot cach hiéu qua va linh
hoat. Viéc quan 1y cac Chuong Trinh Pao Tao bang cach thi cong ban cimg dién
hinh nhu gidy t& ban ctmg va Excel thuong gip khong it kho khin vé quan 1y va
lwru trit cac Chuong trinh ddo tao d& gdy phan tan dit liéu. Dé tai nay di kém nhiing
giai phap khong nho dé tiét kiém sb thoi gian va giam thiéu mat mét trong viéc
quan ly Chuong trinh dao tao tai Truong Pai Hoc Quan Ly va Cong Nghé Hai
Phong.

2. Noi dung trién khai nhiém vu dé nghién ciru

- Phan tich bai toan khao sat: Nghién ctru vao bai toan khao sat lién quan
dén Khung Chuong Trinh Pao Tao voi muc dich 1a nim bét cac quy trinh nghiép
vu, to chitc thuc hién Chuong Trinh Bao Tao vdi1 Phong Bao Tao.

- Phén tich thiét ké hé thong hudng d6i tuong: Phén tich va thiét ké cac
chtrc nang can thiét nham dé quan 1y va theo ddi cac hoat dong trong danh sach
Chuong Trinh Pao Tao, cling nhu sip xép va to chiic cac dit liéu mot cach co to
chirc va dé quan ly.

- Tim hiéu cac cong nghé st dung: Chon cac cong nghé str dung dé xay
dung va phat trién phan mém chuong trinh nhu ngdn ngit 1ap trinh, co sé dit liéu,

framework dé xay dung va phat trién phan mém.
3. Muc tiéu cua viéc chon dé tai

Muc tiéu cua dé tai xdy dung phan mém quan 1y khung chuong trinh dao
tao 14 cung cap va theo ddi cac danh sach Chuong Trinh Pao tao v6i nhitng quy
trinh thuc té va bang ké hoach t6 chirc thuc hién cac danh sach Chuong Trinh Bao
Tao tai Truong Pai Hoc Quan Ly Va Cong Nghé Hai Phong dién hinh 1a thong
tin danh sach dao tao. Day 1a k¥ thuat lién quan dén t6 churc va thuc hién cac danh
muc trong chuong trinh hoc tdp ddi véi cac hoc phan tai truong Pai Hoc Quan Ly
va Cong Nghé Hai Phong. Hé théng quan 1y khung chuong trinh nay gitp can bo
quan ly va theo doi chuong trinh dao tao mot cach hiéu qua trong viéc cap nhat

chuong trinh dao tao.



4. Pham vi, d6i twong nghién ciru dé tai

- Pham vi: Phan mém Chuong Trinh Web Quan Ly Khung Chuong Trinh
Dao Tao s€ gitp can bd Phong Pao Tao — QLKH thuc hién cac thao tac co ban
nhu Thém, Luu, Sira, X06a, Tim Kiém cac thong tin nhu Khoa, HE, Nganh, Mon
hoc va Khung Chuong Trinh Pao Tao chi tiét va cho dén khi trinh xuat Bao Cao
Théng Ké cac thong tin Chwong Trinh Pao Tao Chi tiét giam thiéu nhimg thoi
gian khi thao tac thu cong.

- Pbi tuong: Quan tri vién va Can Bo Phong Pao Tao — QLKH duoc
quyén cap nhat voi cac thao tdc chirc nang phé cap nhu Thém, Xem, Stra, X0a,
Tim Kiém cac danh sach Khoéa, Hé, Nganh, Mo6n hoc va Chuong Trinh Pao Tao.
Nguoi dung thuong xem va tra ctiru cac thong tin trong danh sach nhu trén khong

cO quyén stra doi cac danh sach cac Danh Muyc va Chuong Trinh Pao Tao.



CHUONG 1: TONG QUAN VE PE TAI
1.1. Hién trang vé viéc quan Iy chwong trinh dio tao chi tiét tai truong.

Truong Dai hoc Quan 1y va Cong nghé Hai Phong hién dang dao tao 22
nganh hoc thudc 6 khdi: Cong nghé thong tin, Pién tir, Ngoai ngtr, Quan tri kinh
doanh, Méi truong, Viét Nam hoc. Mdi nganh c6 tir 2 + 4 khéa hoc dang theo hoc,
mdi khoéa lai ¢6 khung chuong trinh dao tao (CTDT) duoc ban hanh kém theo cac
quyét dinh cua Hiéu truong. Khung CTDT chi tiét bao gdm: tén mén hoc, s tin
chi, hoc ky &p dung, bat budc/tu chon, tién quyét, hoc phi tin chi, m6 t4 moén hoc,
dé cuong chi tiét...

Tuy nhién, toan bo dit liéu hién nay van dugc luu trir dudi dang dong quyén
luu tai Phong Pao tao - QLKH. Viéc cap nhét, tra ctru, kiém soat phién ban va doi
chiéu giira cac khoa hoc gap nhiéu khé khan:

Thiéu tinh nhat quan: cing mot mén hoc nhung c6 nhiéu phién ban tén goi,
s6 tin chi khac nhau.

Kho tra ciru: mdi 1an can rat ngén, diéu chinh CTDT, can bd phai m& )
tht cong d6i chiéu.

Khéng c6 lich sir thay doi: khong biét ai stra, stra luc nao, ndi dung thay doi
ra sao.

Rui ro mat di liéu do bi hu hong chua ¢6 co ché sao luu tip trung.

Kho kiém tra logic: mon tién quyét, mon song hanh, tong tin chi tich ly...
phai kiém tra thu cong.

Chinh nhiing han ché trén din dén viéc mat nhiéu thoi gian, dé sai sot, giam
hiéu qua quan 1y va anh huong truc tiép dén viéc xay dung ké hoach giang day,
dang ky hoc phan cta sinh vién.

1.2. Phat biéu bai toan.

Bai toan dat ra la:

“Lam thé nao dé xay dung mot hé thong phan mém trén nén tang web, gitp
Phong Pao tao - CTSV quén 1y toan bd khung CTDT chi tiét cua tit ca cac nganh,
khéa hoc mdt cach tap trung, théng nhét, cap nhat kip thoi, tra ctru nhanh chong

va ¢ thé mé rong linh hoat trong tuong lai?”
1.3. Giai phap dé xuit

Dé tai dé xuat xay dung phan mém quan 1y khung chuwong trinh dao tao chi



tiét (goi tit la CTDT-Manager) trén nén tang web, st dung kién trac Client -
Server, trién khai dam may, voi cac dac diém chinh:
Tap trung hoa dir 1i€u: toan bo CTDT dugc luu trong mot co sé dir liu duy

nhéat, phién ban héa rd rang.

- Nghiép vu tron vong doi: thém mdi, sao chép, chinh stra, duyét, xuét PDF,
xuat Excel.

- Kiém soat chat lwong dau vao: rang budc tin chi, mon tién quyét, hoc ky,
téng tin chi tbi thicu.

- Phan quyén chi tiét: trudong phong, chuyén vién, giang vién chi dugc thao
tac trén dit liéu thudc pham vi quyén han.

- Mo rong linh hoat: khi trurong mé thém nganh mai, chi can tao ban ghi,
khong can stra code.

- Trai nghiém than thién: giao dién responsive, tim kiém theo nhiéu tiéu chi,
xem trudc khi xuét.

1.4. Yéu cau dat dwoc ciia hé thong

1.4.1. Yéu cau chung
- Website hoat dong 24/7, dap ung téi thiéu 50 ngudi dung dong thoi.
- Thoi gian phan hoi mdi trang < 2 gidy trong mdi trudng mang truong.
- D& béo tri: tach biét frontend/backend, c6 tai lidu k¥ thuat day du.

1.4.2. Yéu cdu chirc ning

Nhom chirc nang Chi tiét

) ez - Tao/stra/x0a tai khoan
Quan tri h¢ thong ) \ L
- Phan quyén theo vai tro

- Thém mdéi CTDT cho nganh/khoa
- Sao chon CTDT cii dé chinh stra

Khung CTPT A ) . .
- Duyét CTDT trudc khi ban hanh
- Xuit PDF/Excel theo mau ctia Bo GD-DT
- Nhap khéu loat mén hoc tir Excel
Mon hgce - Lién két mén tién quyét/song hanh

- Tinh toén t6ng tin chi ty dong




Nhom chirc nang

Chi tiét

Tra ctiru

- Theo nganh, khoa, hoc ky

- Theo tén mo6n, ma mon

Lich sw

- Log thay d6i: ngudi sira, thoi gian, ndi dung
- Khoi phuc phién ban trudce

1.5. Gidi thi¢u cac cong nghé duge sir dung trong chuwong trinh

Lop Cong nghé Ly do chon
SQLite (dé dang
Database chuyén sang
PostgreSQL) CSDL nhe, phu hgp md hinh hoc tap
Tu dong sinh CRUD, realtime subscription, bdo mat
API Fetch API N
row-level, gidam 70% lugng code backend
Xt 1y logic nghiép vu phtrc tap (duyét, xuét file, import
Backend Node.js + Express.js Excel)
HTML/CSS/JavaScript
+ Bootstrap +
Frontend DataTables Nhanh, hot-reload, tree-shaking t6t, cong dong 16n
ORM Sequelize ORM gitip twong tac CSDL dé dang
Cung cip login, 2FA, quén mat khau, OAuth Google sin
Xac thuc JWT
co, tich hgp React trong 5 phut
Xuit Excel ExcellS Xuit file Excel bao céo t6t
DevOps GitHub Actions Chay test, build, deploy tu dong khi push 1én nhanh main
. Mién phi, extensions phong phu (ESLint, Prettier,
Editor VS Code

GraphQL, Tailwind)




Chuong 2: PHAN TiCH THIET KE HE THONG
2.1. Khio sat hé thong
2.1.1. Cach thirc khao sat

Pé hiéu 16 nhu ciu thuc té, em thuc hién khao sat tai Phong Pao tao —

Truong Pai hoc Quan ly va Cong nghé Hai Phong thong qua cac hinh thure:

Phuong phap Noi dung

Phong van Trao d6i v6i can bd phong Dao tao vé quy
trinh xay dung CTPT

Thu thap tai liéu Cac mau CTPT, danh muc nganh hoc, mon
hoc

Quan sat truc tiép Qua trinh nhap li¢u, duyét CTDT thu cong

Thu thap ¥ kién Ttr cac khoa, b mén vé kho khan hién tai

2.1.2. Phan tich yéu cdu hé théng

- Yéu cau chirc ning (Functional Requirements)

Chtic nang Mo ta chi tiét

Dang nhap Nguoi dung dang nhap bang username/email
+ mat khau

Phén quyén 3 vai tro: Admin, Manager, User

Quan ly nganh hoc Thém, stra, x0a, tim kiém nganh hoc theo
khoa, hé

Quan ly CTPT Gan CTDT véi nganh hoc, co trang thai:
nhap, cho duy¢t, da duyét

Quén 1y mon hoc Thém mon hoc, gan v6i nganh, phan loai tin
chi

Xuat Excel Xuat danh sach nganh, CTDT, mo6n hoc

Tim kiém va loc Theo ma, tén, khoa, h¢, trang thai




2.1.3. Quy trinh nghiép vu
- Quy trinh nghiép vu chung

h 4

Y

Pang nhap

Kiém tra dang nhap

Hinh 2. 2. So d0 tién trinh nghiép vu ding nhap vao hé thong
Nguoi sir dung hé thong gdm c6 3 tac nhan vai trd chinh: Quan tri vién,

Céan bd quan ly, Nguoi dung.

Trong nhiing tién trinh truy cdp va ding nhap vao hé thdng, nguoi dung s&
tién hanh dién cac thong tin nhu tén ngudi ding va mat khau trong biéu mau ding
nhap. Sau d6, hé thong s& kiém tra thong tin duge nhap hop 1¢ hodc khong hop 18.
Néu hé thdng xac nhan hop 1é va chuyén trang sang trang chu, con trudng hop
néu khong hop 18 thi hé théng s& thong bao 156i va ngudi ding nhap lai tén ngudi
dung va mat khau.

Sau khi dang nhap hoan tat thi hé thong sé tién hanh luu trit tai khoan va c6
thé phan quyén vai trd mot cach ngiu nhién dién hinh 1a (quan tri vién, quan 1y,
ngudi dung) dé thao tac chirc nang hodc xem chi tiét thong tin trong danh sach
quan ly dir liéu.

So db tién trinh nghiép vu chinh ctia admin (quan tri vién), manager ( quan
1y)



- Quy trinh nghiép vu “Dang nhip va phan quyén vai trd quan tri vién va

quan ly”

w

Truy cap vao hé thdng

b

Banmng nhap

-

Biégn thang tin (t&n nguedri dang,
mat kKhau) veri vai tré & quan tri [«
wign wva guan ly

=ai Hi&gn thi théng bao
kKhdng hop |1&

Kigdm tra

Erdang

Luwru tai khoan cda nguwéri sor
dumng

-

Phan guyé&n chuc nang hién co
wa cd dinh (quan tri viéen, guan y)

b

Thong bao dang nhap hoan tét

b

Hign thi wvai tré woi e cach 1a
quan tri vién, guan Iy sau dang
nhap

Hinh 2. 3: So d6 tién trinh nghiép vu “Pang nhap va phan quyén vai trd voi tu
cach 1a quan tri vién va quan ly”
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Sau khi ngudi dung nhap tén ngudi dung la quan tri vién (admin) va quan
Iy (manager) trong luc ddng nhap thi hé théng s& hién thi nhiing vai trd dugc cb
dinh dé str dung cac thao tac chic nang (Thém, Luu, Stra, X6a, Tim kiém) trong

viéc quan ly cac danh sach Khoa/Hé/Nganh, Chuong Trinh Pao Tao, Mon hoc.

Trudng hop ngudi dung ding nhap sai thi hé thdng s& tra vé& va hién thi

thong bao 16i cho ngudi dung.

Truong hop nguoi dung dang nhap hop 18, hé théng s& cho phép ngudi dung
duoc st dung véi nhiing vai tro duoc hién thi ¢6 dinh véi tu cach 1a cap nhat cac

thong tin trong danh sach quan ly.

Trong khi ddng nhap va hién thi quyén vai trd. Ngudi ding c6 thé nhap tén
nguoi dung vi du nhu admin va manager. Sau d6, ho s& dam nhan quyén vai tro
dé sir dung cac thao tac chirc ning trong viéc quan 1y cac danh sach gdm c6 nhu
Khoa/H¢/Nganh, Chuong Trinh Bao Tao, Mon hoc.



- Quy trinh nghi€p vu “Thém stra x6a cac thong

Khoa/H¢/Nganh va Moén hoc”

@ét Dél:l)

L .
e N
e N
pd .
“ Ngudi dung co quy&n \\)
Admin/Manager? //

/ ™
~" Ngudi dung chon ™

< >

Thao tac nao? e

T "

Sdra (Update)

—
Thém (Create)

Hi€n thi Form
vd&i théng tin ca dé chinh
sura

Hién thi Form
Nhé&p thong tin m&i

Nha@p & Kiém tra
DI liéu d&u vaao

tin trong danh

Xoa (Delete)

Hién thi hép thoai
Xac nhan xéa

. 7 \\\
. N
RN /’/ N
N ™~
liéu hop 182 > < Xac nhén xéa? >
e N /
v — . e
S ~.
ST h \
Khéng [ol<]
XU ly Phia May Cha l
Hién thi l&i GUi yéu cau Xoa

(POST/PUT) dén API

Guri dir Liéu
Yéu cdu nhép lai

(DELETE) d&n API

Khong

C&p nhat CSDL
GUri phan h8i thanh céng

API nhdn & validate
Kiém tra tring ma, rang
budc

!

PN
y N

e \

Thao tac N

thanh cong? .~

e
. -
. -
~

Khéng

GUi phan hi 1&i
(VD: tring ma, L8i CSDL)

Giao dién hién thi
Théng bao thanh cong
Cép nhat danh sach

Hién thi canh bao
Tir chi truy cap

v

Giao dién hién thi
Théng bao 16i chi tiét

sach

Hinh 2. 4. So d6 quy trinh nghiép vu “Thém sira x6a cac thong tin trong danh
sach Khoa/H¢/Nganh va Mon hoc”

10



- Quy trinh nghiép vu “Thém stra x6a chuong trinh dao tao”

Kiém tra quyén
Admin/Manager?

7

Chon CTOT
hode Tao mai

=

Hién thi Form quéan ly CTDT

Ngudi ding thue hién
Hanh dong gi?

Huy/Deactivate Phé Duyét (Approve) GUj Duyét (Submit)

DAt trang thai = ‘approved’
(Chi Admin)

- %

LUu trang thai
‘draft’ hodic cdp nhat

‘ D&t trang thai = inactive’ ‘ Dat trang théi = ‘pending’ ‘ G ‘ Khéng

Validate d{f liéu
thanh cong?

Khang
o}
Bao 16 GOi AP|
cho ngudi ding luu vao CSDL

|

CAp nhét giao dién
Hién thi trang thai m&i

R

TUr chdi truy cdp

K&t thiic )
_

Hinh 2. 5: So d6 tién trinh nghiép vu “Thém sira x6a chuong trinh dao tao”
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Nguoi dung dang nhap vao hé thdng bang tai khoan va mat khau cua ho.

Sau khi dang nhap thanh céng, nguoi dung chon chiic nang “Thém maoi

chuong trinh dao tao” hoac “Thém mdi nganh hoc”.

Hé thong kiém tra quyén tai khoan cta ngudi dung dé cé thé cho phép sir

dung chirc ndng hay khong.

Nguoi ding sé dugce chuyén dén man hinh mau nhép thong tin. Sau khi dién
day du thong tin, bdm luu dé luu thong tin méi.

H¢ thong s€ kiém tra thong tin dugc nhap va thém moi vao co so dir licu

néu thong tin hop 18.

Sau khi thém méi thanh cong, hé thong sé& hién thi thong bao xac nhan cho

nguoi dung.
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- Quy trinh nghiép vu “Xuét bao cao Excel”

Nganh hoc

{

B3t Dau

Ngudi dung chon
loai dif liéu?

CTDT

'

GLUri yéu cau
GET
/api/courses/export/excel

GUi yéu cau
GET
/api/programs/export/exce

GLri yéu céu
GET
/api/subjects/export/excel

\ XUr Ly Phia May Chl /

API nhén yéu céu

Truy van CSDL
lay dir liéu

XU'ly & Dinh dang
dung thu vién ExcelJS

Tao file .xlsx
trong bd nhG tam

GLri file vé
dudi dang response stream

L

Trinh duyét nhan file
va kich hoat tai xudng

Két thuc
File dugc luu vé may

Hinh 2. 6: So d6 tién trinh nghiép vu “Xuat bao cao Excel”
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Nguoi dung dang nhap vao hé thdng bang tai khoan va mat khau cua ho.
Sau khi dang nhap thanh cong, nguoi dung chon chire nang “Xuat Excel

Hé thdng kiém tra quyén tai khoan ctia ngudi dung dé cé thé cho phép sir

dung chirc ndng hay khong.

Nguoi dung chon muc can xuat Excel.

Hé thé)ng s& kiém tra thong tin dugc nhan va truy van vao co sé dit lidu léy
thong tin hop 1€.

Sau khi xr Iy dinh dang thi tao file “.xlsx” va gui file, trinh duy¢t nhan file
thanh cong va kich hoat tai xuéng, hé théng sé hién thi thong bao xac nhan cho

nguoi dung.
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2.2. So d6 phan rd chirc ning (FUNCTIONAL DECOMPOSITION

DIAGRAM)

2.2.1. So dé phén ra tong thé

7

Quan ly ¥ac thie Quan Ly Nganh hoc

Hé thang Quan Ly Dao tao

Quan ly Churang trinh Dao

N Quan Ly Man hoc Bao cao & Xudt off liéu Quan ly Hé thong
30

Hinh 2.2.1: So d0 phén ra chirc ning tong thé

Chi tiét phan ra chirc ning:

- Quan ly x4c thyc (Authentication Management)

F—— Quan ly Xac thuc

Dang nhap hé thong

s
Ly

c thurc username/email

iy

Xac thyc mat khau

_|

ao JWT token

FTTT

Luu thﬁng tin phién lam viéc

2
Qe
=

g ky tai khoan (Admin only)
Kiém tra email/username tring
M3 hoéa mat khau

Gan quyen ngudi dung

FTTT

Luvu thong tin ca nhan
Quan ly phién lam viec
Kiém tra token hop 1&

F__
F—— Gia han token
L

Hay phién lam viéc

l_
|
|
|
|
F__
|
|
|
|
F__
|
|
|
L

Lay thong tin ho so
f—— Hién thi théng tin ca& nhan
L— Hién thi quy&n hé& théng

Hinh 2. 7: Chi tiét quan 1y xac thuc
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- Quan ly nganh hoc ( Course Management)

!

Cw

uan ly Nganh hoc
Xem danh sach nganh hoc
F— Phan trang dir liéu
F— Tim kié&m theo ma/tén
Loc theo hé dao tao
ap x&p dr liéu
m nganh hoc méi (Admin/Manager)
hap théng tin co ban
Ma nganh (unique)
Tén nganh

2 1
>

e

= %]

TTT

Khéa tuyén sinh

hap théng tin bd sung

Thoi gian dao tao

F— sé tin chi

Khoa quan ly

L— M6 td chi tiét

Validate va luu dir liéu

nh sira nganh hoc (Admin/Manager)
ai thoéng tin hién tai

ap nhat thong tin

iém tra tinh hgp 1&

Luu thay doi

ganh hoc (Admin/Manager)

ac nhan hanh ddng

Soft delete (is active = false)
Cap nhat trang thai

em chi tié&t nganh hoc

Hién thi théng tin co ban
Hién thi CTPT lién quan

Hién thi mdn hoc thudc nganh
Théng ké s6 liéu

I A
TTT:

LY

i[]18

T °r "7 7
[TTT 2

Tim kiém nang cao

F— Tim theo khoa/phong
F— Tim theo nam tuyén sinh
L— Tim theo trang thai

Hinh 2. 8: Chi tiét quan 1y nganh hoc
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- Quan ly chuong trinh dao tao ( Training Program Management)

=
=
W
]

y Chuong trinh Dao tao

danh sach CTBT

ién thi theo trang thai
m kiém ma/tén CTDT

oc theo nganh hgc

ap xép theo nam hoc

TET méi (Admin/Manager)

hon nganh hoc

hap thdng tin CTDT

3 CTET (unique)

HIIIIEQ

Tao

= M

TTTT

SRRE
o
[
I'D%
CDQZ
o I
o =

=
3 3
" g
5
~+
o
iy
[

hgp mb ta chi tiét
alidate va luu dir 1iéu

sira CTDT (Admin/Manager)
ai théng tin hién tai

ap nhat théng tin
hay ddi trang thai
wu thay déi
TBT (Admin/Manager)

¢ nhén hanh ddng

oFt delete
ap nhat trang thai
em chi tiét CTBT
ién thi théng tin co ban
i théng tin nganh
ién thi trang thai
ién thi ngay tao/cdp nhat
1y trang thai CTDT
Chuy&n trang thai "Nhip"
Gori duyét (Chd duyét)
Phé duyét (D3 duyét)
N
k

(]
e
=

h

(TTT

a

r".m:u:""u——|r"‘.—|3'4:2

?IIII”(TT

[TTT

girng hoat dbng
iém CTDT
Tim theo trang thai

[ N A R e

—
i
3

r

Hinh 2. 9: Chi tiét quan 1y chuong trinh dao tao

17



Quan 1y mon hoc ( Subject Management)

:D
mv

1y Mdn hoc

em danh sach mdn hoc
Phan trang di¥ 1iéu
Tim ki&m ma/tén mdn
Loc theo loai mén
Lo
Sap

>

oc theo nganh hoc
xép theo hoc ki

mon hoc m&i (Admin/Manager)
hap théng tin co ban

mén hoc (unique)
n mén hoc

tin chi
oail mdén (Bat budc/Ty chgn)
t 13p lién ké&t nganh

Chon nganh hoc

Thi&t 1lap hoc ky
Dé tréng (mdn chung)

théng tin bd sung
M& té mdn hoc

Link tai liéu (multi-line)
alidate va luu dir liéu

stra mén hoc (Admin/Manager)
ai théng tin hién tai
ap nhat théng tin
hay d8i loai mén
ru thay ddi
a mdn hgc (Admin/Manager)
Xac nhan hanh déng

Soft delete

Cap nhat trang thai
chi ti&t mdn hoc

ién thi théng tin co ban
i&n thi théng tin nganh
idn thi link t2i lidu

ién thi hoc k¥

1y m&n hoc theo nganh
Xem mén hoc thudc nganh
Thém mdn vao nganh
Xda
Sa

FTTTT

-
o
m
2
=

3
gt

[TTT

Ma
T
S
L

hi

(TTM

=

h3

“Lux
h=]

T
21773

(@]

hi

LUULE]

§[TT

(TTT

H
Hi
Hi
Hi

=]
=
W
=

mén khdi nganh
ap xép theo hoc ki

JP ) O N -
JIE ;

Tim kiém nang cao

F— Tim theo s& tin chi

F— Tim theo hoc ki

L— Tim mén chung (khéng thudc nganh)

Hinh 2. 10: Chi tiét quan Iy mon hoc
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- Béo c4o va xut dit liéu ( Reporting & Export)

|— Bso cdo & Xust dir liéu

— Xuat Excel danh sach nganh hogc
— Chon pham vi dir liéu
— Pinh dang c&t Excel
— Ap dung style (header, data)
— Tu déng can chinh cot
L— Tai file xuéng
Xudt Excel danh sach CTDT
— Bao gbm théng tin nganh
— Dinh dang trang thai
— Thém metadata file
— Tao multiple worksheets
L— Tai file xuéng
Xudt Excel danh sach mén hoc
— Xu&t toan bd mdn hoc
— Xuit mén hoc theo nganh
— Pinh dang loai mén
— Xi&r 1y multi-line links
L— Tai file xuéng
Bao cao thing ké Dashboard
— Théng ké téng s& nganh hoc
— Théng k& téng s& CTOT
— Théng k& CTDT theo trang thai
— Théng ké& s& mén hoc
L — Hién thi biéu d6 (c6 thé md rdng)
L— Xem lich sir xuit file
— Lwu log xuit file
— Hién thi thdi gian xudt
— Hién thi ngudi xust
L — Download lai file cii

R

Hinh 2. 11: Chi tiét bao cdo va xuat dit liéu
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- Quan ly hé théng ( System Management)

!

[\

uan ly Hé théng

Quan ly ngudi diang (Admin only)
F— Xem danh sach nguoi ding
F— Thém ngudi dung moi

— chinh sira théng tin user
F— Phan quy&n ngu&i dung
— Khéa/mé khéa tai khoan
L— Xéa ngudi ding

Quan 1y phan quyén

— bdinh nghia role (Admin/Manager/User)
— Gan quygn cho role

— Kiém tra quy&n truy cap
— Middleware authorization
'— Audit log phan quyén
Quan 1y cdu hinh hé théng
— C&u hinh JWT secret

— c&u hinh database

F— c&u hinh port serven
F— c&u hinh environment
L— Backup/Restore cdu hinh
Quan 1y backup dir 1iéu

— Backup database tu déng
— Backup thia céng

— Restore tir backup

— Quan 1y file backup

— L3p lich backup

Xem log hé thdéng

Log dang nhap

Log thao tac dir liéu

Log 16i hé& théng

Filter log theo thoi gian
Export log file

Quan ly maintenance

— Mode bao tri

— clear cache

— oOptimize database

L— system health check

7 7 ]
[TTTT

Hinh 2. 12: Chi tiét quan Iy hé théng
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2.2.2. So’ d6 phdn rd chikc ning truwc quan

HE THONG QUAN LY Ao
TAODH
ll"‘ Bdo céo & Xuat DL
| :
l Kudt Excel nganh Quan ly Hé thdng
Quan Ij ¥c thyc Quan I CTOT Quan Ly #an hoc QL Ngudi diing
Ding nhdp W Yem danh sach Xem danh séch Yudit Excel CTOT
Xem danh sach . QL Phan quyén
Ding ky Chinh stra Chinh stra Xudt Excel mén hoe
Chinh sia QL Cau hinh
Quan Ly phién Quén ly trang thai QL theo nganh Bao cao thing ké
QL Backup
Lich stf xudt file

Hinh 2. 13: So d0 phén ra chirc ning tryc quan
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- Phan loai churc nang theo CRUD

I. CREATE FUNCTIONS (Admin/Manager only)
F— Thém nganh hoc m&i

F— Tao

F— Thém mén hoc m&i

CTDT moi

L— Thém ngudi ding mdi (Admin only)

IT. READ FUNCTIONS (All roles)
danh sach nganh hgc

F— Xem
F— Xem
F— Xem
F— Xem
F— Xem
F— Xem

L— Xem

III. UPDATE

— cap

chi ti&t nganh
danh sach cTPT
chi tiét cToT

danh sach mén hoc

chi ti&t mén hoc
bao cao théng ké

FUNCTIONS (Admin/Manager only)
F— chinh sira nganh heoc

nhat CTDT

b— Thay déi trang thai cToT
F— chinh sira mon hoc
L— c3p nhat théng tin user (Admin only)

IV. DELETE FUNCTIONS (Admin/Manager only)
nganh hoc (soft delete)

F— Xoa
— xéa
— x6a

L— Xxéa

V. EXPORT FUNCTIONS (All roles)

CTPT (soft delete)

mon hoc (soft delete)
ngudi diung (Admin only)

F— xu&t Excel nganh hoc
F— Xu&t Excel cTBT
L— Xudt Excel mén hoc

VI. SYSTEM FUNCTIONS (Admin only)
F— Quan 1y ngudi ding
F— Phan quyén hé théng
F— C&u hinh hé théng

F— Backup/Restore dir lidu
L— Xem log hé& théng

Hinh 2. 14: Phan loai chirc ndng theo CRUD

2.3. Biéu dd Usecase

0

Admin

University Management
System

|

0

0

a
Manager\ user\\‘

Quan 1y ngudi

Quén 1y nganh hoc

Quan ly Quén Ly mén hoe

Xudt bdo cdo

Xem danh sich

Xem chi tiét

Tim kiém

Hinh 2. 15: So do Usecase
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- Tbng quan vé Tac nhan(Actor)

Tac nhan

Mo ta

Quyén hé thong

Administrator (Admin)

Ngudi quan trj hé théng
cao nhat, co toan quyén

truy cap va diéu khién.

Toan quyén (CRUD) trén
tat ca dir liu va nguoi

dung.

Manager (Quan ly)

Cén bd quan 1y dao tao cua
khoa/phong. C6 quyén

quan ly dir liéu nghiép vu.

CRUD d6i voi Nganh
hoc, CTPT, Mon hoc.
Khong quan 1y nguoi
dung

User (Giang vién/CB)

Nguoi dung co ban, chi
xem thong tin va xuat bao

cao.

Chi xem (Read-only) va

xuat bao cao.
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2.4. Dac ta User Case

2.4.1. Use Case “Diing nhip hé thong”

Thudc tinh

Chi tiét

Muc ti€u

Cho phép nguoi dung hop 1€ xéc thyc va truy
cap vao hé thdng véi cac chuc ning theo vai

tro.

Tac nhan chinh

Admin, Manager, User

Piéu kién tién quyét

Nguoi dung da co tai khoan dugc Admin tao.

Luong sy kién chinh

1. Hé théng hién thi man hinh dang nhap.

2. Nguoi dung nhap Tén dang nhap hodc
Email va Mat khau.

3. Ngudi ding nhin nat "Pang nhap".

4. Hé thong xac thyc thong tin véi co s dir
liéu.

5. Néu thanh cong, hé théng tao JWT Token,

diéu hudng vé Dashboard va hién thi menu

chtrc ndng tuong trng véi vai tro.

Ludng thay thé 4a. Thong tin ddng nhap sai:
4al. Hé thong hién thi thong bao: "Tén dang
nhép hoac mat khéu khong chinh xac".
4a2. Quay lai budce 2.

Diéu kién két thuc Nguoi dung dugc chuyén hudng dén

Dashboard chinh ctia hé thong.

2.4.2. Use Case “Qudn ly nganh hoc”

Thuoc tinh

Chi tiét

Muc ti€u

Cho phép Admin/Manager bd sung va duy tri

danh muc cac nganh dao tao cua truong.
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Tac nhan chinh

Admin, Manager

Diéu kién tién quyét

1. Nguoi dung da dang nhap.

2. Nguoi dung c6 quyén Admin hodc
Manager.

Luong su kién chinh

1. Xem danh sach:

- Nguoi dung truy cap menu "Quan 1y Nganh

n

hoc".

- Heé théng hién thi danh sach dang bang, co

phan trang, tim kiém theo Ma/Tén nganh.
2. Thém méi:
- Nguoi ding nhin "Thém méi".

- Hé thdng hién thi form nhap: Mi nganh
(duy nhat), Tén nganh, Hé diao tao, Khoa

tuyén sinh, S tin chi tong...

- Nhan "Luu". Hé théng kiém tra tring ma,

luu vao CSDL va cédp nhat danh séch.
3. Chinh sua:

- Tu danh sach, nhan nut "Sta" trén mot

nganh.

- Thyc hién tuong ty budc Thém mai.

4. Xéa (An):

- T danh sach, nhdn nat "Xo6a" trén mot
nganh.

- Hé thong hoi xac nhan. Khi xac nhén, hé

thng dit truong is_active = false (khong xo6a

vat 1y).

Ludng thay thé 2a/3a. Trung ma nganh:
- Khi luu, néu mé nganh d3 ton tai, hé thong
hién thi 18i va yéu cau nhap ma khéc.

Diéu kién két thic Danh myc nganh hoc dugc cap nhat. Nguoi

dung quay lai man hinh danh séch.
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2.4.3. Use Case “Quan ly Chwong trinh Dao tao (CTDT)”

Thudc tinh

Chi tiét

Muc ti€u

Cho phép Admin/Manager tao, quan ly va
theo doi vong doi (workflow) ctia cac CTDT

thudc cac nganh khac nhau.

Tac nhan chinh

Admin, Manager

Diéu kién tién quyét

1. Nguoi dung da dang nhap véi quyén phu
hop.

2. Pi ¢ it nhat mot Nganh hoc trong hé
théng.

Luong sy kién chinh

1. Tao CTDT (Dratft):
- Nguoi dung chon "Tao CTDT mai".

- Chon Nganh hoc tir danh sach, nhap Ma
CTDT, Tén, Nam hoc, Téng s6 hoc ky...

- Trang thai mac dinh: draft.

2. Guri Duy¢t (Manager):

- Manager c6 thé chuyén CTDT tir trang thai
draft sang pending.

3. Phé Duy¢t (Admin):

- Admin xem danh sich CTDT trang thai
pending.

- Admin c6 thé approve (phé duyét) hoic
reject (tir chdi, tra vé draft) CTDT.

4. Ngung hoat dong:

- Admin/Manager c6 thé dat CTDT thanh

inactive.

Céc quy tac nghiép vu

1. Ma CTDT phai 1a duy nhét trong toan hé
théng.
2. Mot CTDT phai ludén thude vé mot Nganh

hoc di ton tai.
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3. Chi Admin m&i ¢ quyén chuyén trang thai
sang approved hodc inactive.

4. CTDT ¢ trang thai draft hodc pending co
thé dugc chinh sira tu do. CTDT approved chi

nén sua véi quy trinh kiém soat chat.

Diéu kién két thic

CTDT duoc luu trir voi trang thai moi.

2.4.4. Use Case “Xuét bdo cdo Excel”

Thudc tinh

Chi tiét

Muc tiéu

Cho phép moi ngudi dung xuét dit liéu hién
c6 ra file Excel (.xIsx) dé phuc vu bdo céo, in

an hodc xur ly ngoai tuyén.

Tac nhan chinh

Admin, Manager, User

Piéu kién tién quyét

Nguoi dung da dang nhéap.

Luodng su kién chinh

1. Tai cdc man hinh danh sach (Nganh hoc,
CTDPT, Moén hoc), ngudi dung nhin nut

"Xuat Excel".

2. Hé thdng goi API tuong ung (VD: GET

/api/courses/export/excel).

3. Backend xu ly:

a. Truy van toan bo dit liéu tir bang tuong
ung.

b. St dung thu vién ExcelJS dé tao file, dinh
dang tiéu dé, can chinh cot.

c. Gui file duéi dang binary stream vé trinh

duyét.

4. Trinh duyét tu dong kich hoat tai file xuéng
may nguoi dung.

Ludng thay thé

3a. Khong c6 dir ligu:
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- Hé thong van tao mét file Excel nhung chi

c0O cac tiéu de cot.

Diéu kién két thic

File Excel dugc Iuu thanh cong trén may tinh

cua nguoi dung.
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2.5. Biéu dd tuin tw (Sequence Diagram)
2.5.1. Ping nhdp hé thong

User Frontend AuthController Database JWT LocalStorage

Nhép credentials

POST /api/auth/login
Tim user
—_—
User data
PSS
Tao teken
JWT token
1 ........................
Token + User info
4 ....................................
Lu token
>
Chuyén cién dashboard
‘. .........
User Frontend AuthController Database JWT LocalStorage

Hinh 2. 16: Biéu do tuan tu thuc thi Use Case "Pang nhap"
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2.5.2. Thém nganh hoc maoi

Manager Frontend CourseController AuthMiddleware Database

Nhap thdng tin nganh

v

POST /api/courses

v

Kiém tra token

v

User authenticated

Validate unique code

v

Code available

Tao course mdi

v

Course created
Success response
‘.................................
Hién thi théng bao thanh cong
‘........................_................._.....

Manager Frontend CourseController AuthMiddleware Database

Hinh 2. 17: Biéu d6 tuan tu thuc thi Use Case "Thém méi nganh hoc"
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2.5.3. Thém mdoi chwong trinh dao tao

wansgsrdnin Gine cign Quan 1§ il ewars X3 thue Cortroller CToT wacsL Hginh hoe sl cTOT bt

. Click Thém CTOT i
-

2. Hizn £ farm ahdip liu

s flaad wopdom |

.
Sy darh ek rainh hoe
5. Query: SELECT " FROM tosen
£ 103 2 dnh 3t pan
7. Dart sk vgénle
“
6. 01 & ok hoe
EN A ———
10, Bigp thénn &
-vacTaT
- rar tral
i
ap fprsgans (807 18 CTOT)
2 to8m e token & cuen
5 User s henticated (ot agen iy
.
1. KiE <141
15, Query: SCLECT © W CRE prugram cad
.
15, ket 23 kdma
a 5 CTRT 2 6 ]
17, LBic 8 CTOT Ly
-
18, T 2 1 wabiation
19, i ol i b
“
146 CTOT hop 61
21, Guety: SELECT * FROM. L s WHERE |
2. Thig tin ngar boe
ale [ginh ki S 13i]
24, T i 151
it hp ]
36 Tan €T
5. IERT NG 1 progra s
34 ¥ar b 5 e 10 i
29, Thérg tn CTOT a4 tao
30 Tr i sircrs » dain CTET
31, C8p ARt cann sieh CTET
omt [Pt Bt ugrg]
52, Clies Bt zacel CBY
38 GET fopifpragrarrat exper exee]
.
. Ly wtcatiol
36, Quers i G
-
ngarn
36, B2l <y i
49, 120 workboh bizel
0. Tie Cacel bl
41, vz vE v bscal
2. Do il
U TR HOAN TAT
Wanager tadein Gl cign Qg 1 Ml s K Uit Cortioller CTET toceL iginhlioc Pads cTOT Datasaie Thurvien ExcellS (new siat)

Hinh 2. 18: Biéu do tuan ty thuc thi Use Case "Thém mdi chuong trinh
dao tao"

31



2.5.4. Thém moi mon hoc

e e i Ui i 1y [t v i ks

¢ TRIMH THEZ WA 1 HEXC
1. chek

m i e

2. HIES 1 e i 4

5.6

aurses dnd chesadzem)

4L danr ek ek vze

5. Oy TELECT FI) o o GHERS

[ B el

s sach rsink etz
7. < ot

3 UL I mgsnt oz

e R s

10,33y 0 e s

et

41T repireas e 103 i

e i £ tasee . qaiin

1. s i st
15K i
Al i LT e o 141
16T i vl
4. Wit g b
0 R e )
A K3 iyl
Sl L e
20,42 aud e
a o . T
21, i e mm i
i i b 1
ot RIS |
L2 e e g bt
1. Gy, £ FET £ A s W=l 43 s s e
6, Tt rxanh
i M ki o L asee]
7.1 Ngirk shacg b 2
5Tl
B 5. Wi o i 5o

Tigiehtor 16

31 T i da e

S ———
Ko cran rasnn frée )]

16 T e ]

5. T v sk - dete

. L 3 cork ik b

WIS P e b o g

e 0 et g KA o1 M k]
42 G el iy b
o i

s ik

51

4G ag o i

.

82 il
e CHI 1 MR RO W A
Tk Yo A e s ol
8.1y o T i hae
45 Ol S0 caars
0. 7 i i+ g o
. Wiy g e e

e———" s g Nkt v o wae g ORI [Umep— [ =t a7 s e Vegiomica

Hinh 2. 19: Biéu d6 tuan tu thuc thi Use Case "Thém méi don mén hoc"
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2.5.5. Xuit excel

g g

. [ o ok b S St i a1
T TN AT L AT RS THED BN
Lt 2yt i -z
7 rrast oo
2 b g ohi he it
it
PR
L s
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B |
Lt SELSCT A sowrscs WHTEN 2
15, hing i g
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7L 3 s il
A LB T D 1 - e CROSR B 52 neste, ene

R e o

A 3 3 H g e

RS

R

= e e

ST da o, W

51 Lo o, b by, W ED

3 Tineaser

2.z s

Al il 1

2.7 row e s

v
a2 g Ao Ll g
gt
R
s it
2008 st enesas
[
Fain
v
[T
i
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I [EA
PP,
e
s
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i
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- i [ L v e swaess ‘ rE—

Hinh 2. 20: Biéu d6 tuan tu thuc thi Use Case "Xuét bao céo excel"
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2.6. Biéu dd hoat dong (Activity Diagram)

2.6.1. Ping nhdp hé thong

’ Nhap username/password

i

GUri thong tin dang nhap

Server kiém tra

User khéng ton tai

Password khéng ding R o . L R
/ Tai khoan bi khoéa Dbang nhap thanh cong

Hién thi 16 Hién thi 5i Hién thi L3i Tao JWT token

Két thuc Luu token vao localStorage

Chuyén hudng dén
Dashboard

[ Két thuc )

Hinh 2. 21: Biéu do hoat dong quy trinh dang nhap
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2.6.2. Tao chuwong trinh dao tao

Chon CTET cén sifa

Tao mai

Nhép théng tin CTBT Sira théng tin CTDT

Chinh stfa

Tai théng tin hién tai

Khéng hgp 1€ o)

‘ Hién thi 15i ‘ ‘ Luu vao database

‘ Quay lai danh séach ‘

Xem chi tiét

Chon CTDT can xem

‘ Hién thi théng tin chi tiét ‘

Xem mén hoc lién quan

Soft delete -
is_active=false

Cé Khéng

Quay lai chi tiét

Hinh 2. 22: Biéu dd hoat dong quy trinh tao CTDT
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2.6.3. Tao nganh hoc

Bat dau

Hién thi form tao nganh

N

Nhap théng tin nganh

GUi dif liéu Lén server

Server validation

Ma nganh da ton tai Thiéu thong tin bat budc

Khéa tuyén sinh khéng ho
/ SEE nslz L Validation thanh cong

Hién thj 16i Hién thj Lo Hién thj L6 Luu vao database

Hién thi thdng bao thanh
cbng

A
( Két thuc )

Hinh 2. 23: Biéu d6 hoat dong quy trinh tao nganh hoc
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2.6.4. Tao mon hoc

Bdt dau

Hién thi form tao mén hoc

e

Tai danh sach nganh hoc

|

Nhap thdng tin mén hoc

Guri dir liéu Lén server

Server validation

\

o a e\ ) €6 chon nganh nhung
Ma mén da ton tai Ko B tai \

SG tin chi khong hgp & \ Validation thanh céng

‘ Hién thi i ‘ ‘ Hién thi i Hién thi 5i

Khong chon nganh C6 chgn nganh

Luu vé&i course_id = null Luu véi course_id

S -

Hi&n thi théng bao thanh
cong

Két thiic

Hinh 2. 24: Biéu d6 hoat dong quy trinh tao mén hoc
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2.6.5. Xuit excel

( Bat dau )

Click nut Xuat Excel

GUri request xudt Excel

Server x(r ly

Ki€m tra dif liéu

Khéng c6 diT liéu Co dir liéu
Hién thj théng bao 1&i Tao file Excel

Y

( Két thac ) Tra vé file cho client

Tai file xudng may

( K&t thuc )

Hinh 2. 25: Biéu do hoat dong quy trinh xuat Excel
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Biéu d6 16p (Class Diagram)

AuthController

Role: admin, manager, user +login{req, res)

! +register|req, res)
+getProfilejreq, res)
+generateToken(userld)

“manages”
L .
User
+Integer id
TGRS CourseController
+String email
+String password

+5tring full_name
+5tring role

+5tring department
+String phane
+Boolean is_active
+Date created_at
+Date updated_at

+getAllCourses|req, res)
+getCourseByld|req, res)
+createCourse(req, res)
+updateCourse(req, res)
+deleteCourse{req, res)
+exportCoursesToExcel(req, res|

Hé dao tao: BH, €D, CLC, LT, VIVL

+comparePassword(passward) |

+oJSON()
.
"manages’ manages”
-
Course
+Integer id
+5tring code
+5tring name

ProgramCentraller SubjectController

+5tring education_system 4 ’
+Integer admission_year

+Integer duration

+getAllPrograms(req, res) +getAllSubjects(req, res}

N L +5tring description L. N
Status: draft, pending, approved, inactive +getProgramByld(req, res) e e gl Loai mén: B3t budc, Ty chon +getSubjectByld(req, res)
; +createProgram(req, res) “String depart;nent / +createSubject(req, res)

+updateProgram(req, res)
+deleteProgram(req, resj
+exportProgramsToExcel{req, res)

+updateSubject(req, res
+deleteSubject (req, res)
+exportSubjectsToExcal(req, res)

1~ +Boolean is_active
+Date created_at
+Date updated_at

+getPrograms() H
+getSubjects() “contains®
: +calculateTotalSubjects() "belongs to (optional]®
“has' “manages” ;
/ b 1 |

Is” Y “belongs to” i “manages”
| 4 S
\ TrainingProgram Subject ’s'

“Integer id +Integer id L

+5String program_code +5tring code

+5tring program_name +5tring name

+Integer course_id +Integer credits N

+5tring academic_year +5tring subject_type

“Integer total_semesters +Integer course_id

+Integer total_credits +String description

+5tring description +String curriculum_links

=5tring status +Integer semester

+Boolean is_active +Boolean is_active

~Date created _at +Date created_at

+Date updated_at +Date updated_at

+getCourse() +getCoursef)

~updateStatusinewStatus| +parseCurriculumLinks()

+validateAcademicYear() +validateCredits()

Hinh 2. 26: Biéu dd 16p
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2.8. So do co sé dir liéu — ERD (Database Diagram)

s
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Hinh 2. 27: So d6 co s dit ligu — ERD
2.9. Biéu dé thanh phin ( Component Diagram)

Frontend Components

‘ Login Companent | ‘ Dashboard Component Course Management Program Management | ‘ Excel Export Service | Subject Management

HTTP/REST

e bl st it e

HTTP/REST HTTP/REST HTTR/REST HTTP/REST HTTP/REST
! / | | |
- Backend gervices 1 I
Auth Service Course Service ‘ Program Service ‘ Excel Export Service Subject Service ‘ Database Service
Sequelize Sequelize Sequelize Sequelize Sequelize Sequelize  Sequelize
| / ‘ / | |
" Database Layer . o
User Modlel Course Model TrainingProgram Model Subject Model

Hinh 2. 28: Biéu d6 thanh phan
40




2.10. Biéu db trién khai (Deployment Diagram)

External Services

ExcelJs Library

VA

JWT Library

/

Bcrypt Library

rver Side

Node.js Runtime

Express.js Server

T Uses

Reads/Writes— SQLite Database '7File 1/0—» File System

Client Side
HTTP Requests

Web Browser 4 —Response

Stores————» Local Storage

Providles——  JavaScript Engine

Hinh 2. 29: Biéu d0 trién khai
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CHUONG 3: LAP TRINH VA THU NGHIEM

fullstack

J|

PHP, Ci,
Python,

Java,

A4

HTML,
CSS,
JavaScript

JavaScript,
Ruby,

Web browser Web server SOL,
Apache,

1 i rer-side IS

Client-side va server-side || Front-end, back-end va fullstack

Hinh 3. 1: Mb hinh téng quat ciia hé thong

3.1. Xay dung co s& dir licu
3.1.1. Thiét ké bing di¥ li¢u
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Bang Users

User
INT id PK
VARCHAR(50) username UK
VARCHAR(100) | email UK
VARCHAR(255) | password
VARCHAR(100) | full_name
ENUM role
VARCHAR(100) | department
VARCHAR(20) phone
DATETIME createdAt
DATETIME updatedAt

Hinh 3. 2: Bang dir liéu nguoi dung
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Bang Course

Course
INT id PK
VARCHAR(20) code UK
VARCHAR(100) | mame
VARCHAR(50) | education_system
INT admission_year
INT duration
TEXT description
INT total credits
VARCHAR(100) | department
DATETIME createdAt
DATETIME updatedAt

Hinh 3. 3: Bang dir li¢u Khoa nganh
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- Bang Training Program

TrainingProgram

INT id PK

VARCHAR(50) program_code UK

VARCHAR(200) | program_name

INT course_id FK

VARCHAR(20) academic_year

INT total_semesters
INT total_credits
TEXT description
EMUM status

BOOLEAN is_active
DATETIME createdAt
DATETIME updatedit

Hinh 3. 4: Bang dit li¢u chuong trinh dao tao
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Bang Subject

Subject
INT id PK
VARCHAR(20) code
VARCHAR(100) name
INT credits
VARCHAR(50) subject_type
INT course_id FE
NULL TEXT
description TEXT
curriculum_links | INT
semester NULL
DATETIME createdAt
DATETIME updatedAt

Hinh 3. 5: Bang dir 1iéu mon hoc
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Diagram chi tiét

Course
INT id PE | AUTO_IMCREMENT
WARCHAR(20) coda NOT HULL, UNIQUE
WARCHAR(100} = name NOT HULL
WARCHAR(50) education_system NOT HULL
INT admission_year HOT MULL
INT duration NOT HULL
I:N/ 1:H
g A
Subject
TrainingProgram
INT id FK | AUTO_INCREMEMT
INT id PK | AUTO_INCREMEMT
T VARCHAR({Z0) code MOT MULL
VARCHAR (50 program_code MOT MULL, UNIQUE
T VARCHAR{100) | name MOT MULL
VARCHAR({2D0} = program_name HOT MULL
INT credits MOT MULL
INT course_id FK | MOT MULL — Course.id
VARCHAR{50) subject_type MOT MULL
ENUM status ‘approved’, ‘pending'
INT course_id FE | MULLAELE — Course_id
BOOLEAM iz_active DEFAULT true
INT semester MULLABLE

Hinh 3. 6: Bang dir liéu tong quat chi tiét
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3.2. Xay dung chwong trinh
3.2.1. Céu triic thw muc

v @ backend
v @ .env
v @ config
B database.js
v @ controllers
B authControtler.js
B courseController.js
B programController.js
B subjetController.js
v @ database
B database.sqlite
B fixDatabase.js
B seedData.js
B debugExcel.js
v @ middleware
B authMicdleware.js
B roleMiddleware.js
v i@ models
B Course.js
B index.js
B Subject.js
B TrainingProgram.js
B User.js
package-lock.json
B package.json
v i@ routes
B auth.js
B course.js
B program.js
B subject.js
B server.js
B testProgram.js
v @ frontend
v @ css
B style.css
B dashboard.html

Hinh 3. 7: Céu trac thu muc
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3.2.2. Thiét ké giao dién

- User flow
Logi Page
[ Defed
—_— r ' 1
Colrse Naragement Program Nategement Sibject hanagement Pofile Logout
/ ." ! i £ | ; . £ 4 )
View it Add New Searchifiter Export Excel e List fed e SearchiFilter Export Evcel ViewLit g Hew Search{Filter Exoor Evce.

Hinh 3. 8: So d6 User flow
3.3. Cac hinh 4nh giao dién

<
JITT

University System

Diang nhap dé tiép tuc

Tén dang nhap

admin

Mat khau

Hinh 3. 9: Giao di¢n dang nhap
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BE  Q Search
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= Xem danh sach CTET

Hinh 3. 11: Giao dién dashboard & quyén User
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v @ university Management System X | ==

localhost:5000/dashboard.htm!

& Quan ly Nganh hoc

Nguyén Van Admin
Quan tri vién

Hiénthj 10 v dirliéu Tim ki€ém:  Nhap tim kiém

A Dashboard

STT * Ma nganh Tén nganh Khéa Thai gian S6 tin chi Khoa/Phong Thao tac

4nam Khoa CNTT . “ u
4nam Khoa Kinh té o @ n
3 nam Khoa Kinh té . “ u

& Quan ly Khéa/Hé/Nganh 1 Cong nghé Thong tin
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[ ano ]

MR Quan ly Mén hoc 3 Quan tri Kinh doanh

Hién thj 1 tdi 3 cla 3 dir lieu Trudc - Sau

& Tai khoin

GBP/VND
P BE  Q Seach

Hinh 3. 12: Giao dién quan 1y Khoa/H¢/Nganh
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localhost:5¢ ashboard htm
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A Dashboard
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8 Quan ly CTOT 4 120
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& Tai kb 54 g
a Tai khoan M® ta chi tiét
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/& nganh hoc, chudng trinh déo tao

GBP/VND
Pe BE  Q Seach

Hinh 3. 13: Giao dién thém Nganh
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v | @ university Management System

localhost:5(

Nguyén Van Admin

Quén tri vién
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Théng ké

B Téng mén hoc: 2
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Hinh 3. 14: Giao di¢n thong tin nganh
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& Quan ly Chuong trinh Pao tao (CTDT)
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Hinh 3. 15: Giao di¢n quan ly chuong trinh dao tao
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v @ university Management System X | ==

localhost:5000/dashboard. htmi#

© Thém Chuadng trinh Dao tao méi

Nguyén Van Admin ) .
Ma CTOT * Ten CTOT *
Quan tri vién

VD: CTOT-CNT ta0 CNTT hé Bai hoc

Nganh hoc *
A Dashboard
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B Quan ly T 8 120 Nhéap v
MR Quan Iy Mén hoc Mb ta chi tiét

M6 ta vé chudng trinh dao tao.

& Tai khoin

AUD/VND
t 4 BE  Q Search

Hinh 3. 16: Giao dién thém chuong trinh dao tao

nagement System X ==

@ Chi tiét: Chuong trinh dao tao CNTT Pai hoc Khéa 2023

Nguyén Van Admin Théng tin chi tiét Chugng trinh Dao tao Thao tac
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Hinh 3. 17: Giao dién thong tin chuong trinh dao tao
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v | @ university Management System X | ==

localhost: jashboard htm

AR Quan ly Mén hoc

Nguyén Van Admin

Hiénthj 10 v dirliéu Tim kiém:  Nhap tim kiém.
¥ Dashboard STT 4 Mamén Tén mén S6 TC Loai mén Nganh Hoc ky M6 ta Thao tac
& Quan ly Khéa / 1

8 Quan ly CTET 2

Tin hoc dai cudng [ 27 I oit buoc | CNTT - Céng nghé Théng tin ~ HK 1 Tin hoc dai cudng . © u
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Hinh 3. 18: Giao dién quan 1y mdn hoc
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Hinh 3. 19: Giao dién thém mon hoc
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v | @ university Management System X

localhost:5000/dashboard.ht
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Hinh 3. 20: Giao dién thong tin mén hoc
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CHUONG 4: PANH GIA VA KET LUAN
4.1. Két qua dat dwoc
4.1.1. Vé mat chivc ning:

«/ Xay dung day di 4 module chinh

7 Trién khai thanh céng phan quyén 3 cép

«/ Tich hop tinh ning xuat Excel

« < Giao dién responsive va than thién
4.1.2. Vé mat ky thudt:

« </ Kién traic RESTful API chuan

« </ Database design chuan héa

« < Code structure 1o rang, dé bao tri

« < Error handling diy du
4.2. Han ché va huéng phat trién
4.2.1. Han ché hién tai:
« Chua ho trg da ngdn ngir
o Chua c6 hé thdng logging chi tiét
o Chua toi wu hiéu ning cho luong di liéu 1on
4.2.2. Huéng phat trién twong lai:
- Tich hop thém module:
o Quan ly sinh vién
o Quan 1y 16p hoc
o Quan ly diém s
o Thoi khoa bicu
- Nang cao bdo mat:
o Two-factor authentication
o Rate limiting

56



o Security headers

- Cai thién hi€u nang:
o Database indexing optimization
o Query caching
o Load balancing

- Mo rong tinh nang:
o Real-time notifications
o Mobile app
o API documentation (Swagger)
o Unit testing va integration testing

4.3. Pong gop ciia dé tai

- Poéng gop vé mit hoc thuat:
o Ung dung thanh cong mo6 hinh RBAC trong quan 1y gido duc
o Két hop hiéu qua gitta Node.js va SQLite
o Minh hoa rd rang vé kién tric RESTful API

- Poéng gop vé mit thyc tién:
o Cung cip giai phap ma ngudn mo cho cac truong dai hoc
o Giam chi phi trién khai hé théng quan 1y
o Dé dang tuy chinh va mé rong

- Poéng gop vé mit xi hoi:
o HOb trg s6 hoa quan 1y gido duc
o Nang cao hi€u qua cong tac quan ly dao tao
o Tao tién dé cho cac tng dung gido duc thong minh

4.4. Két luan

H¢ théng Quan ly Dao tao Pai hoc da dugc thiét ké va phat trién thanh
cong, dap umg duoc cac yéu cau co ban vé quan 1y thong tin dao tao. Hé thong

khong chi mang lai gia tri thyc tién cho cac co s¢ giao duc ma con la mdt case
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study dién hinh vé& phat trién img dung web voi Node.js va SQLite.

Vi kién tric module hoa va code base dugce t6 chire khoa hoc, hé théng co
tiém nang 16n dé mo rong va phat trién thém nhiéu tinh ning trong tuong lai, gop

phan vao cong cudc chuyén doi so trong gido duc dai hoc Viét Nam.
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TAI LIEU THAM KHAO

Tai li€u chinh thirc React: https://react.dev/
Tai liéu Node.js: https://nodejs.org/en/docs

Tai liéu Sequelize: https://sequelize.org/
Tailwind CSS: https://tailwindcss.com/
ExcellS: https://github.com/exceljs/exceljs

Deepseek: https://chat.deepseek.com/

Gemini; https://gemini.google.com/app

Bai bao céo vé quan 1y chuong trinh dao tao trong gido duc, Tap chi cong
nghé Thong tin, 2021.
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