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CHUONG I: GIOI THIEU PE TAI

1.1. Ly do chon dé tai

Trong bdi canh cudc cach mang cong nghiép 4.0, chuyén doi sé dang dién ra
manh mé trong moi linh vuc, dac biét 1a gido duc. Viéc quan 1y, luu trir va chia sé tai
liéu hoc tap, bai giang, va cac thong tin lién quan dén mon hoc tai cac co s gido duc
van con ton tai nhiéu bat cap. Phan 16n quy trinh con thyc hién thu céng qua email,
mang xa hoi hodc cac phuong tién luu trit ca nhan, dan dén tinh trang tai li¢u phan tan,
kho tim kiém, va thiéu tinh hé thong.

Mat khac, viéc giao va nop bai tap, theo doi tién do hoc tap cua sinh vién va quan
Iy thong tin ngudi ding (giang vién, sinh vién) ciing gap nhiéu kho khan. Cac quy trinh
thu cong khong chi giy lang phi thoi gian, cong sttc ma con dé phat sinh sai sot, anh
huong dén chat luong day va hoc.

Do d6, dé tai “Phat trién hé théng quan 1y dir liéu hoc tap” duoc lya chon vai
muc tiéu xdy dung mot nén tang tap trung, gitp giai quyét cac van dé trén. Hé thong sé
ho trg giang vién, sinh vién va quan tri vién trong viéc quan Iy mon hoc, tai liéu va bai
tap mot cach hiéu qua, gop phan nang cao trai nghiém va chat luong gido duc.

1.2. Muc tiéu ciia hé thong

Muc tiéu chinh cta dé tai 13 phat trién mot hé théng quan 1y di liéu hoc tap trén

nén tang web, gitip toi vu hoéa cac quy trinh lién quan dén giang day va hoc tap.

Céac muc ti€u cu thé bao gom:

- Xay dung website quan ly dir li¢u hoc tap véi giao dién hién dai, than thién

va dé st dung.

~ Phat trién hé théng da ngudi dung voi cac vai trd duge phan quyén rd rang:
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+ Sinh vién (Student): Pang ky, ddng nhap, tim kiém mon hoc, xem va tai
tai liéu, nop bai tap.

+ Giang vién (Lecturer): Quan 1y cac mon hoc minh phu trach, dang tai, cap
nhat tai liéu, quan ly bai ndp cua sinh vién.

+ Quan tri vién (Admin): Quan 1y tai khodn ngudi dung (giang vién, sinh
vién), quan ly danh muc moén hoc va giam sat hoat dong cua toan by h¢
thong.

— Thiét ké co so dir liéu c6 kha ning mé rong, dam bao tinh nhat quan va toan
ven dir licu.

- Xay dung backend bang Node.js va Express.js theo kién traic RESTful API dé
cung cap céc dich vu cho phia frontend.

— Phat trién frontend bang ReactJS nham tao ra mot giao dién ngudi dung linh
hoat, hiéu ning cao va dé dang cho viéc bao tri, nang cap.

1.3. Poi twong sir dung hé thong

Pbi twgng Mo ta chirc niing va quyén han

Ping ky, dang nhap. Tim kiém va xem danh
sach cac mon hoc. Tai tai li€u tir cAic moén
Sinh vién (Student) hoc. Nop bai tap va theo doi trang thai bai

ndp cua minh.

Quan 1y cac mdén hoc minh dugc phan cong.
Dang tai, cap nhat, va xoa tai li€u, bai giang.
Giang vién (Lecturer) Xem va quan 1y cac bai ndp cua sinh vién

trong mon hoc cua minh.

Quan 1y toan bod h¢ théng: tao, stra, x0a tai

Quin tr vién (Admin) khoan (sinh vién, giang vién). Quan 1y danh
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muc mon hoc. Giam sat cac hoat dong chung

va phan quyén cho ngudi ding.

Bang 1.1. Bang doi tuwong sir dung.
1.4. Pham vi va gi6i han dé tai
1.4.1. Pham vi d@ tai
Pé tai tap trung vao viéc xay dung mot Hé théng Quan 1y Dt liéu Hoc tap hoan
chinh trén nén tang web, bao gdm cac thanh phan chinh:
~ Frontend: Sir dung ReactJS két hop véi thu vién Material-UI (MUI) dé xay
dung giao dién nguoi dung hién dai, truc quan va cé tinh tuong tac cao.
- Backend: Sir dung Node.js va Express.js dé xdy dung hé thong RESTful API,
xtr 1y logic nghiép vu va giao tiép voi co so dir liéu.
- Co s6 dir ligu: Str dung hé quan tri co s¢ dir licu MySQL dé lwu trix toan bo
dir liéu cua hé thong nhu thong tin ngudi ding, mén hoc, tai liéu va cac bai
nop.

Céc chirc nang chinh da duoc trién khai trong hé thong:

- Quan ly nguoi dung: Pang ky, dang nhap, phan quyén chi tiét cho 3 vai trd
(Admin, Giang vién, Sinh vién). Giang vién dang ky phai duoc Admin duyét.

- Chure nang cho Sinh vién: Tim kiém mon hoc, tai tai liéu, nop bai tip/tai li¢u
theo timng mon, xem lai lich st va trang thai (chd duyét, da duyét, bi tir choi)
cua cac bai da nop.

— Chtic nang cho Giang vién: Quan ly cdc mon hoc dugc phan cong, xem danh
sach bai ndp tur sinh vién, thuc hién duy¢t hoac tu chdi bai nop kém theo phan
hoi.

— Chuc nang cho Admin: Quan 1y toan b tai khoan nguoi dung va danh myc

mon hoc trong hé thong (thém, stra, x6a).
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~ Théng ké va Bao cdo: Cung cép cac trang Dashboard truc quan véi biéu do

va s0 licu thong ké cho tung vai tro. Admin va Giang vién c6 chirc nang xuat

bao cao ra file CSV hoac PDF.

- Hé thong thong bao: Tu dong gii thong bao cho ngudi dung khi co cac su

kién quan trong (vi du: bai ndp duoc duy¢t).

1.4.2. Giéi han ciia dé tai

Maic du da hoan thanh cac muc ti€u chinh, dé€ tai van con mdgt sé gidi han can

dugc cai thién trong tuong lai:

1.5.

Tuong tac thoi gian thyc: HE théng thong bao hién tai chua hoat dong theo
thoi gian thyc (real-time), ngudi ding can tai lai trang dé cap nhat thong bao
moi.

Quan Iy phién ban: Chtic ning quan ly tai liéu chua hd tro version control
(quan ly phién ban), viéc cap nhat tai liu dugc thuc hi¢n bﬁng cach x6a va
tai Ién lai.

Téi vu giao dién: Giao dién duoc thiét ké va tdi wu chu yéu cho trai nghiém
trén may tinh (Desktop), chua hoan toan tuong thich va téi uu cho céc thiét
bi di dong (Mobile).

Kiém thtr ty dong: Viéc kiém thtr chil yéu duoc thuc hién thu cong (manual
testing). Hé théng chua xay dung mot bo kiém thir ty dong (automated tests)

hoan chinh cho Unit Test va Integration Test.

Pham vi va gi6éi han dé tai

Trong qué trinh thuc hién dé tai, cac phuong phap luan sau di dugc ap dung:

- Phuong phap khao sat thuc tién: Nghién ctru, phan tich cac hé thong quan 1y

hoc tip (LMS - Learning Management System) pho bién hién nay nhu Google

Classroom, Moodle, Blackboard va cac cong thong tin sinh vién cua cac
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truong dai hoc. Qua do, hoc hoi vé céac luéng chtrc nang, trai nghiém nguoi

dung va rit ra cac yéu cu can thiét cho hé thong.

Phuong phap phan tich va thiét ké hé thong: St dung ngdn ngir moé hinh hoa

thong nhat UML (Unified Modeling Language) dé phan tich va thiét ké hé

théng, bao gom:

+ Biéu dd Use Case: Xac dinh céc tac nhan va cac trudng hop sir dung cua
hé thong.

+ Biéu do Lép (Class Diagram): Thiét ké cau tric dit liéu va moi quan hé
giita cac thyc thé.

+ Biéu d6 Trinh ty (Sequence Diagram): M6 ta ludng tuong tac gitta cac doi
tuong trong cac churc nang chinh.

Phuong phap phét trién phian mém: Ap dung mé hinh phat trién ldp va ting

truong (Iterative and Incremental Development), két hop voi cac nguyén tic

ctiia Agile. Hé thong duoc chia thanh cac giai doan nho, mdi giai doan tap

trung phat trién mot nhom chirc ning hoan chinh, cho phép kiém thir, nhan

phan hoi va cai tién lién tuc.

Phuong phap kiém thir: Ap dung cac cip do kiém thir khac nhau dé dam bao

chat lugng phan mém:

+ Kiém thtr don vi (Unit Test): Kiém tra cic ham va thanh phan nho, doc 1ap.

+ Kiém thtr tich hop (Integration Test): Pam bao su twong tac chinh xac giita
cac module (vi du: Frontend goi API Backend).

+ Kiém thtr chitc nang (Functional Test): Kiém tra cac chtrc ndng hoan chinh

cua hé thong tir goc do nguoi dung cuoi.
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CHUONG II: CO SO LY THUYET VA PHAN TICH
YEU CAU
2.1. Tong quan vé quan ly dir liéu bai tap 16m
2.1.1. Khai ni¢ém "H¢ thong quan Iy tai li¢u" trong Dy 4n
Dinh nghia:

Heé thong quan 1y tai liéu (DMS) & ddy 1a mot nén tang s6 hoa dé quan 1y vong
doi cua cac tai liéu hoc thuat. No bao g(‘A)m viéc tai Ién, luu trir, duyét xét, tim kiém va
thong ké tai lidu, vdi vai tro phan quyén 16 rang (sinh vién, giang vién, quan tri vién).
Chtic niang cbt 15i:

~ Tai 1én va luu trit tai liéu: Sinh vién c6 thé tai 1én tai liéu (PDF, v.v.) kém

thong tin nhu tiéu dé, mo ta, thé tag, va lién két véi mon hoc cu thé.

— Duyét xét tai liu: Giang vién duyét hodc tir chdi bai ndp, cung cap phan hdi

(feedback). Trang thai tai liéu bao gom "pending" (chd duyét), "approved"
(duyét), "rejected" (tir chéi).

— Tim kiém va loc: Hé théng cho phép tim kiém tai liéu theo tir khoa, mén hoc,

trang thai, thé tag, va khoang thoi gian.
- Thong bao: Tu dong gtri thong bdo cho sinh vién khi bai n¢p duge xtr 1y.

- Théng ké va bdo cao: Cung cép s6 liéu vé sb luong bai nop, ty 1€ duyét/tu

chéi theo mon hoc, giang vién, hoic thoi gian (thang).

- Quan 1y nguoi dung: Phan quyén dua trén vai tro (student, lecturer, admin),
vo1 xac thuc JWT.
2.1.2. TAm quan trong ciia viéc quan 1y, lwu trir va tra ctru tai san tri tué trong méi
truwong hoc thuat
Trong mdi trudong hoc thudt, viéc quan ly, luu trit va tra ctru tai san tri tué nhu
bai tap 16n, dd 4n, luan van hay nghién ctru khoa hoc ¢6 vai tro hét stc quan trong. Thur

nhat, no giup bao ton va phat huy gia tri tri thirc cta sinh vién, giang vién, cling nhu
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cua toan bd co so& dao tao, tranh tinh trang thét lac hodc trung 1ap dé tai. Thir hai, viéc
luu trir khoa hoc gitip cho qua trinh tra ctru, tham khao tai li¢u tré nén nhanh chong,
thuén tién, hd tro tdt cho cong tac hoc tap, giang day va nghién ctru. Thir ba, quan ly
tbt tai san tri tué gop phan dam bao tinh minh bach, cong bang trong danh gia hoc thuat,
d6ng thoi giup xac dinh quyén s hitu va tranh vi pham ban quyén. Cudi cing, hé théng
lwu trit hién dai con tao diéu kién cho viéc chia sé tri thirc, khuyén khich sang tao va

d6i méi trong cong ddng hoc thuét.

2.1.3. So sanh véi cac giai phap hién cé va néu han ché

Dy an dugc xay dung nhu mot hé¢ théng quan ly tai liéu hoc thuat tuy chinh, tap
trung vao viéc ndp bai, duyét bai va luu trir tai liéu trong moi trudong gido duc. Dudi
day 1a phan so sanh v6i mot sd giai phap phd bién hién nay nhu Google Classroom,

Moodle, va Microsoft Teams, cung v&i nhitng han ché con ton tai ciia hé thong.

- So sanh voi Google Classroom: Diém twong dong: Ca hai hé thong déu hd tro
sinh vién nop bai, giang vién duyét va phan hoi. Google Classroom cho phép
tai 1én file va nhan nhan xét, tuong tu véi cac chic nang nop bai va
updateDocumentStatus trong du an.
Piém khac biét: Hé thong cua du an duoc thiét ké chuyén biét hon cho quan
Iy tai liéu s6 hoa, véi cac tinh ning nhu tim kiém nang cao (theo tag, mon
hoc, thoi gian), thong ké chi tiét, va théng bao tu dong. Trong khi d6, Google
Classroom tich hop sau vdi Google Drive va Google Docs, nhung chua tap
trung nhiéu vao phan thong k& bio cdo nhu chiic ning
getLecturerStatsBySubject.Uu thé: Hé théng cua du an linh hoat hon trong
moi trudng gido duc Viét Nam, co thé tiy chinh ngon ngit, quy trinh nghiép
vu, dong thoi chi phi thdp do tu trién khai, khong phu thudc vao nén tang dam
may cua Google.

- So sanh voéi Moodle: Piém tuong déng: Moodle 1a mot hé thong LMS

(Learning Management System) toan di¢n, hd trg nop bai, duyét bai va quan
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1y mon hoc, twong tu nhu ludng hoat dong tir SubmitPage dén LecturerPage
trong du 4n. Ca hai déu c6 co ché phan quyén ngudi dung
(student/lecturer/admin).Piém khac biét: Moodle ¢ cau triic phuc tap, tich
hop nhiéu module nhu quiz, forum, trong khi du an tip trung thudn tay vao
quan ly tai liéu hoc thuat. H¢ théng st dung Node.js va React, gon nhe va dé
trién khai hon so voi Moodle (dua trén PHP va yéu cau tai nguyén may chu
16m).

Uu thé: Dy 4n don gian, dé sir dung cho quy mé nhé hoic cac trudng dai hoc,
dong thoi hd trg API RESTful gitip dé dang tich hop véi cac hé thong khac.
Nguoc lai, Moodle phut hop cho t6 chire 16n nhung qué phirc tap voi nhu ciu
quan ly tai li€u co ban.

So sanh voi Microsoft Teams: Diém twong dong: Microsoft Teams hd tro chia
s¢ file, giao va ndp bai qua module Assignments, tuong tu cac chirc nang
upload file va notifications trong du an.Piém khac biét: Teams tap trung manh
vao giao tiép thoi gian thuc (chat, hop truc tuyén), trong khi hé thong cua du
an nhan manh luwu trir 1au dai, tim kiém chuyén siu (searchDocuments) va
quan 1y trang thai tai lidu chi tiét (getDocumentStats).
Uu thé: Hé théng hoat dong doc 1ap, khong phu thudoc vao hé¢ sinh thai
Microsoft (Office 365), phu hop v6i cac don vi khong sir dung dich vu ban

quyén cao, giup tiét kiém chi phi trién khai va van hanh.

Han ché cua hé théng: Maic du dap ung tdt muc tiéu quan 1y tai liéu hoc thuat,

du 4n van con mot s6 han ché can cai thi¢n trong tuong lai:

+ Kha ning mé rong: Hé thdng st dung MySQL connection pool co ban,
chua t6i vu cho tai 16n (thiéu caching nhu Redis). Khi sb luong tai liéu

tang cao, hi¢u suat truy xuat co thé giam.

+ Bao mat: Co ché upload file méi chi kiém tra dinh dang co ban, chua co

virus scanning hoac ma hoa dit liéu cho tai liéu nhay cam. HE thong dung
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JWT authentication nhung chua hd tro x4c thuc hai 16p (2FA) hay rate
limiting.

+ Giao dién ngudi dung: Giao dién React con don gian, chua tdi wu hoan
toan cho thiét bi di dong, va chua c6 tinh nang xem trudc (preview) tai liu

truc tiép.

+ Kha ning tich hop: Chua hd tro két ndi vai cac dich vu bén thi ba nhu
Google Drive, OneDrive, hodc email notification nang cao. Céc thong ké
hién tai dua trén truy van co s& dit liéu, chua co biéu db truc quan hoa dir
li¢u.

+ Quan Iy phién ban: Hé théng chua hd tro versioning cho tai liéu, din dén

nguy co mat dit liéu khi ghi de file cil.

+ Tuan tha phap 1y: Thiéu audit logs chi tiét vé hoat dong truy cap va chinh
stra, ¢6 thé chua dap tmg cac yéu cau caia GDPR hoic quy dinh bao vé dir

liéu ca nhan tai Viét Nam.

2.2. Cong ngh¢ sir dung
2.2.1. Cong ngh¢ phia Client (Frontend)

Giao dién nguoi dung ciia hé théng duoc xay dung dudi dang mot ing dung trang
don (Single-Page Application - SPA) nhim mang lai trai nghiém nhanh, muot ma va

hién dai. Cac cong nghé chinh dugc sir dung bao gdm:

~ React]S: La thu vién JavaScript pho bién nhat dé xay dung giao dién ngudi
dung, dugc chon lam nén tang chinh cho dy 4n. React]S cho phép xdy dung
cac thanh phﬁn UI (components) ddc lap, co thé tai sir dung, giip ma nguén
tré' nén c6 to chirc, dé quan 1y va bao tri. Kién trac dya trén component ciing

gitip tang toc do phat trién.
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Hinh 2.1. Cong nghé React.

— Material-UI (MUI): Pay 14 bo thu vién UI component toan dién, cung cp céc
thanh phan giao dién theo ngon ngir thiét ké Material Design ctia Google. Viéc
str dung MUI gitp x4y dyng mot giao dién ngudi dung chuyén nghiép, nhat
quan va dep mat modt cach nhanh chong. Cac thanh phan
nhu Card, Table, Button, Dialog, Tabs va h¢ théng Grid da dugc tan dung

triét dé trong toan bd tmg dung.

- React Router: Thu vién nay duoc st dung dé quan ly viéc diéu huéng
(routing) phia client. N6 cho phép tao ra caic URL khéc nhau cho tung trang
(vi du: /dashboard, /submit, /admin) ma khong can tai lai toan bo trang web,

tao ra trai nghi¢m lién mach dic trung ciia mgt SPA.

- React Hooks & Context API: Du an hoan toan sir dung cc thanh phan chtrc
ning  (functional components) ké& hop véi React  Hooks
(useState, useEffect, useContext, v.v.). Bac biét, Context API dugc dung dé
quan ly trang thai toan cuc ctuia tng dung, cu thé 1a thong tin xac thuc nguoi

dung (AuthContext) va chu dé giao dién (ThemeContext), gitp chia sé dit liéu
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gilra cac component mot cach hiéu qua ma khong can dén cac thu vién quan

1y trang thai phtrc tap.

~ Recharts: La mot thu vién biéu dé duoc xay dung trén React, dugc st dung
dé truc quan hoa dit liéu trong céc trang Dashboard. Céc biéu do cot, tron gitip
nguoi dung (dic biét 12 Admin va Giang vién) dé dang nam bat cac sb liéu
théng ké vé hoat dong cua hé théng.

~ Framer Motion: Thu vién nay dugc tich hop dé tao ra cac hiéu ung chuyén
d6ng (animation) tinh té cho cac thanh-phan giao dién, gitp ting tinh tuong
tac va mang lai trai nghiém nguoi dung séng dong, hap dan hon.

~ jsPDF & jspdf-autotable: Puogc st dung dé trién khai chirc ning "Xuét Bao
cao" cho Giang vién. Cac thu vién nay cho phép tao file PDF chtra dir li¢u
thong ké truc tiép tir trinh duyét, cung cadp mot tinh nang hitu ich va chuyén
nghiép.

2.2.2. Cong nghé phia Server (Backend)

Hinh 2.2. Cong nghé Nodejs Express
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Phia server cua hé théng duogc xay dung theo kién trac RESTful API, ¢6 nhiém
vu xir Iy logic nghiép vu, xac thuc ngudi ding va cung cap dit liéu cho client. Cac cong

ngh¢ va thu vién chinh dugc st dung bao gom:

- Node.js: Buoc chon Iam moi trudng thuc thi phia server. Node.js véi mo hinh
1/0 khong dong bd, huéng su kién (event-driven, non-blocking 1/0) cho phép
xay dyung cac tmg dung web co hiéu ning cao, kha ning mé rong tot va xir Iy

dugc nhiéu két no1 dong thoi.

- Express.js: La mdt framework web tdi gian va linh hoat cho Node.js, dugc sur
dung dé xay dung bo khung cho RESTful API. Express.js gitip don gian hoa
viéc dinh tuyén (routing), quan ly cac request/response va tich hop cac

middleware mot cach c6 cau tric.

- MySQL va thu vién mysql2: HE quan tri co s¢ dit liéu quan h¢ MySQL duoc
Iwra chon dé luu trit dir liéu nho tinh 6n dinh, bén vimg va duoc cong dong hd
tro manh mé. Thu vién mysql2 duogc str dung dé két ndi ung dung Node.js voi
co s dir lidu MySQL. Thu vién nay hd tro Promises va connection pools,
gitip tdi wu hoa hiéu sudt truy van va quan 1y két ndi co s¢ dir liéu mot cach

hiéu qua.
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Hinh 2.3. Cong nghé MySQL

- Xac thuc va Bao mat:

+

JSON Web Token (JWT): Hé thdng sir dung JWT dé xéc thuc ngudi dung.
Sau khi dang nhap thanh cong, server s€ tao ra mot token chtra thong tin
ngudi dung (ID, vai tro) va giri vé cho client. Client s& dinh kém token nay
trong header ctia mdi request tiép theo dé xac thuc quyén truy cip ma

khéng can duy tri phién (session) & phia server.

Berypt.js: Thu vién nay duge dung dé bam (hash) mat khau cia ngudi
dung trude khi luu vao co so dir lidu. Viéc ndy dam bao rang mat khau
khéng duge luu dudi dang van ban thuan, giup ting cuong bao mat cho

thong tin tai khoan.

- Middleware: Hé théng str dung nhiéu middleware dé xir Iy cac tac vu khac

nhau:

+

cors: Cho phép client (chay trén domain khéac) c6 thé giii request dén
server, giai quyét van dé Cross-Origin Resource Sharing.

helmet: Ty dong thiét 1ap cac HTTP header can thiét dé bao vé tmg dung
khoi cac 16 hong bao mat web phd bién.

morgan: Ghi lai (log) thong tin vé cac HTTP request, rat hitu ich trong qua
trinh phat trién va g 15i.

multer: Xt 1y dit liéu multipart/form-data, dugc str dung chu yéu cho chirc
nang tai file (upload) ctia nguo1 dung.

Middleware tury chinh: Hé thong tu xay dung cac middleware dé kiém tra
token (authenticateToken) va phan quyén truy cap dua trén vai trd nguoi
dung (requireRole), dam bao chi nhitng ngudi dung hop 16 méi co thé truy
cap cac tai nguyén dugc bao ve.
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~ dotenv: Thu vién nay duoc dung dé quan 1y cac bién méi trudong (environment
variables) nhu thong tin két ndi co so dit lidu, khoa bi mat cia JWT, v.v. Viée
tach cac thong tin cdu hinh nhay cam ra khoi ma ngudn giup ting tinh bao
mat va linh hoat cho trng dung.

2.3. Yéu ciu chirc ning
2.3.1. Chirc nang cho Sinh vién

— Quan ly bai tap: Sinh vién dang nhap vao hé théng, chon mon hoc va tién
hanh ndp (upload) file bai tap 16n ciia minh. Hé théng ghi nhan bai ndp ¢
trang thai "Cho duyét".

- Théng ké ca nhan: Sinh vién c6 thé xem lai lich sir cac bai da ndp va trang
thai cua ching (vi du: Ba duy¢t, Bi tur chdi, Chod duyét).

2.3.2. Chirc nang cho Giiang vién

- Quan ly bai ndp: Gidng vién xem danh sach céac bai tap sinh vién da ndp thudc
mon hoc minh quan 1y. Giang vién c6 quyén xem ndi dung va thuc hién hanh
dong Duyét (cho phép hién thi cong khai) hodc Tir chdi (kém 1y do).

~ Thong ké mén hoc: Giang vién xem dugc cac bao céo thong ké vé mon hoc
ctia minh (vi du: tong s6 bai ndp, ty 1& sinh vién di ndp/chua ndp).

2.3.3. Churc nang cho Quan trij vién (Admin)

- Quan ly nguoi dung: Admin co toan quyén quan 1y tai khoan trén hé thong,
bao gdm: tao, sira, x6a tai khoan; phan quyén (thang cap/giang cip) cho ngudi
dung (vi du: cip quyén Giang vién cho mdt tai khoan).

- Quén ly mén hoc: Admin quéan 1y danh muc cdc mén hoc trén toan hé thong
(thém mon hoc mai, stra t€n, x6a mon hoc).

- Théng ké hé thong: Admin xem dugc cac s6 liéu tong quan (dashboard) vé

toan bo hé théng (tong s6 ngudi dung, tong s tai lidu, dung luong luu trit...).
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2.3.4. Chirc nang chung (Danh cho ca 3 vai tro)
- Tim kiém va Tai xudng: Tét ca cac vai trd sau khi ding nhap déu c6 quyén
truy cap kho tai liéu chung. Nguoi dung c6 thé tim kiém tai liéu (bai tap 16n,
dd an d3 duoc duyét) theo tén, mon hoc, hoac tir khoa. Khi tim théy, nguoi
dung c6 quyén xem va tai file vé may dé tham khao.
2.4. Yéu ciu phi chirc niing
Bén canh cac yéu cau vé chic ning, hé théng ciing can dap ung cac tiéu chi vé
chat luong, hiéu sut va bao mat trong qué trinh van hanh.
- Hi€u nang (Performance):
+ Thoi gian phan hoi: Hé thong phai phan hdi cac tuong tac cua ngudi ding
(tai trang, tim kiém, nop bai) trong thoi gian ngan, dudi 3 gidy cho hau hét
cac tac vu thong thuong.
+ Tai trang phia Client: Ung dung Frontend (React) phai duoc t6i uu dé c6
tdc d0 tai ban dau nhanh, mang lai trdi nghiém muot ma cho ngudi dung.
+ Kha ning chiu tai: Backend phai c¢6 kha niang xir Iy nhiéu yéu cau dong

thoi tir ngudi ding ma khong 1am giam hiéu suat chung cta hé thong.
- Baéo mat (Security):

+ Xéc thuc: Moi quyén truy cip vao cac tai nguyén, chirc ning quan trong

déu phai duoc xac thuc thong qua co ché JSON Web Token (JWT).

+ Phén quyén: Hé théng phai dam bao nguoi dung chi co thé thuc hién cac

chtrc nang va truy cap dir liéu dung voi vai trod (role) di dugc cap phat.

+ M3 héa mat khau: Mat khau nguoi dung phai dugc bam (hash) béng thuat

todn an toan (Bcrypt) trudce khi luu vao co sé dir liéu.
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+ Bao vé API: Cac API endpoint phia backend phai duoc bao vé, chong lai
cac hinh thtc tin cong phd bién nhu Cross-Site Scripting (XSS), SQL

Injection. Viéc sir dung thu vién helmet 13 mot phan cta yéu cau nay.
- Tinh dé sur dung (Usability):

+ Giao dién than thién: Giao dién ngudi dung phai duogc thiét ké nhat quan,
truc quan va dé thao tic cho ca 3 nhom ngudi dung, ké ca nhimng nguoi

khong c6 nhiéu kinh nghiém vé cong nghé.

+ Phan hoi rd rang: Hé thdng can cung cp cac thong bao, chi dan rd rang
cho nguoi dung trong qua trinh st dung (vi du: thong bao thanh cong, canh
bao 164, trang thai tai dir li¢u).

+ Tinh nhat quan: Thiét ké, bd cuc va ludng hoat dong phai nhét quan trén
toan b0 cac trang cua trng dung.

- Kha nang bdo tri va mo rong (Maintainability & Scalability):

+ M3 ngudn c6 cdu tric: M3 ngudn ca frontend va backend phai dugc to
chirc thanh cadc module, component rd rang, tuan thu cac quy udc dat tén
va dinh dang, gitp viéc bao tri va nang cap tré nén dé dang hon.

+ Kién trac linh hoat: Kién traic RESTful API va Single-Page Application
(SPA) cho phép hé thong c6 thé dugc mo rong trong twong lai (thém chirc
nang mai, tich hop dich vu bén thir ba) mot cach doc 1ap gitra backend va

frontend.
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CHUONG III: THIET KE HE THONG
3.1. So d6 Use Case
3.1.1. Use Case tong quat
Biéu d6 Use Case téng quat mé ta cac chirc nang chinh cta hé thong va su tuong
tac clia cac tac nhan (nguoi ding) voi cac chirc ning d6. Hé thdng co ba tac nhan
chinh: Sinh vién, Gidng vién, va Quan tri vién (Admin).
~ Sinh vién: La ngudi dung co ban, c¢6 thé dang ky tai khoan, ndp bai tap/tai
li¢u, xem lai lich st va trang thai cac bai da nop.
- @Giang vién: Co vai tro quan 1y chuyén moén, chiu trach nhiém xem xét, duyét
hoic tir chdi cac bai ndp ciia sinh vién trong mén hoc minh phy trach, ciing

nhu xem cac thong ké 1ién quan.

~ Quan tri vién (Admin): La nguoi c6 quyén cao nhat, chiu trach nhiém quan 1y
toan bo hé théng, bao gdm quén 1y tai khoan nguoi dung, quan 1y danh muc
mén hoc va xem cac thong ké tong quan.

Ngoai ra, tAt c4 cac tac nhan sau khi dang nhap déu c6 thé thue hién cac chuc

nang chung nhu thay d6i mat khau, tim kiém va tai céc tai liéu da dugc duyét.
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Hinh 3.1. So' d6 Usecase tong qudt.
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3.1.2. Biéu dd usecase phén ra.
A. Chure ning chung (Danh cho tat ca nguoi ding da diang nhap)
Usecase dang nhap

Hé thdng

o er e . x’.\ —
\‘I-hen thi thong bao lOi }---------<<extend>> n/;(ac T B tlh

A\(emaﬂ password)/
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<<include>>
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Hinh 3.2. Biéu do phan rd UseCase ddng nhdp.

Usecase dang xuat

Hé théng

Xoa phién lam viéc (JWT)
phia Client

<>..e-

£ Ngudi dung » Dang xudt |

Chuyén hudng vé

trang Dang nhap

Hinh 3.3. Biéu do phdn rd UseCase ddang xudt.
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Usecase thay d6i mat khau
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Hinh 3.3. Biéu do phan rd UseCase doi mdt khau.

Usecase Tim tai liéu
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Hinh 3.4. Biéu do phan rd UseCase tim kiém tai liéu.

Usecase tai tai liéu vé may
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Hinh 3.5. Biéu do phdn rd UseCase tdi tdi liéu vé may.
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B. Chtrc nang danh cho Sinh vién.

Usecase dang ky
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Usecase ndp tai liéu
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Hinh 3.7. Biéu do6 phdn rd UseCase ndp tdi liéu.

Usecase xem lich sir bai ndp
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Hinh 3.8. Biéu do phan rda UseCase xem lich sir bai ngp.

Usecase xem trang thong ké c4 nhan

& sinh vién .
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Hinh 3.9. Biéu dé phdn ra UseCase xem trang thong ké cd nhan.

C. Chtric nang danh cho Giang vién

Usecase xem danh sach bai ndp cho duyét
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Hé thdng
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Hinh 3.10. Biéu dé phan ri UseCase xem danh sdch bai ndp cho duyét.

Usecase xem danh sach tat ca bai ndp
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Hinh 3.11. Biéu do6 phan rd UseCase xem danh sdch tdt ca bai ndp.

Usecase xem trang thong ké Giang vién
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Hinh 3.12. Biéu d6 phan ri UseCase xem trang thong ké giang vién.

D. Chtic nang ctia Quan tri vién (Admin)

Usecase quan ly tai khoan nguoi dung

Hé thong
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Hinh 3.13. Biéu dé phdn rd UseCase qudn 1y nguoi ding.

Usecase quan 1y danh muc moén hoc
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Hinh 3.14. Biéu dé phdn rd UseCase quan Iy danh muc mén hoc.

Usecase gan giang vién vao mon hoc
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Hinh 3.15. Biéu d6 phan rd UseCase gdn gidng vién vao mén hoc.

Usecase Quan ly tai khoan Giang vién dang cho phé duyét
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Hinh 3.16. Biéu do phdn ra UseCase Quan 1y gidng vién dang cho phé duyét.
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Hinh 3.17. Biéu dé phan ri UseCase xem thong bdo toan hé thong.

3.2. Daic ta chirc nang

3.2.1. Use case Pang nhap

Do phire
Tén Use Case | DPang nhip tap:
Trung binh
A Ln Cho phép nguoi dung (Sinh vién, Giang vién, Admin) da co
Mo ta .. \ A 1A A N N 2
tai khoan truy cap vao hé thong bang email va mat khau.
Tac nhan

Nguoi dung (chua dang nhap)

Tién dieu kién

Nguoi dung da truy cap trang web va da co6 mot tai khoan
dugc dang ky trude do6 trong hé thong.

Thanh Nguoi dung duoc xac thuc, hé thong tao phién lam viéc
Hau con (token), chuyén huong nguoi dung dén trang churc nang
diéu g chinh twong rmg véi vai tro cua ho.
kién Lai Hé thong hién thi théng bao 151, ngudi diung van ¢ lai trang
Dang nhap.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

1. Use case bat dau khi Nguoi dung truy cép vao trang Dang nhdp cua hé

thong.

2. Hé thong hién thi mot biéu mau (form) yéu cau Ngudi dung nhap "Email"
va "Mat khau".

3. Nguoi ding nhap email va mat khau da dang ky, sau d6 nhan nit "Ding

nhap".

4. Hé thong kiém tra tinh hop 1¢ cta dit liéu dau vao (vi du: dinh dang email).
Néu khong hop 18, chuyén dén Ludng A.
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5. Hé thong guri thong tin x4c thyc dén may chu (backend).

6. May chu tim kiém tai khoan nguoi dung trong co sd dit liéu dua trén email.
Néu khong tim thay hodc mat khau khong khép, chuyén dén Ludng B.

7. May chu kiém tra trang thai cua tai khoan. Néu 1a tai khoan Giang vién
dang cho phé duyét, chuyén dén Ludng C.

8. Xac thuc thanh cong. Hé thdng tao mot JSON Web Token (JWT) chira
thong tin dinh danh nguo1 dung (ID, vai tro).

9. Hé thdng tra token vé cho trinh duyét. Trinh duyét luu lai va tu dong
chuyén hudng ngudi dung dén trang Dashboard tuwong tng véi vai trd cua
ho. Use case két thiic thanh cong.

Ludng sy kién phat sinh/Kich ban phét sinh

Ludng A: Dit liéu nhap khong hop 16

— Tai budc 4 ctia ludng chinh, néu Ngudi dung khong nhap email/mat khau
hodc nhép sai dinh dang email.

~ Hé thdng hién thi thong bao 15i ngay bén dudi truong nhap lidu twong
tmg (vi du: "Vui 10ng nhap email", "Mat khau khong dugc dé tréng").

~ Use case quay tré lai buée 3 cia ludng chinh.

Ludng B: Thong tin dang nhap khong chinh xac

- Tai budc 6 cua luéng chinh, néu email khong ton tai trong hé théng hoac
mat khau khong khép.

- Hé théng hién thi mot thong bao 16i chung: "Email hodc mat khau khong
chinh xac".

- Use case quay trd lai budc 3 cta ludng chinh.

Ludng C: Tai khoan Giang vién dang cho phé duyét

~ Tai budc 7 cua ludng chinh, néu tai khoan dang nhap 14 ciia Giang vién
va co trang thai 1a "cho duyét".
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- Hé théng hién thi mot thong bao: "Tai khoan ctia ban dang chd Quan tri
vién phé duyét."

- Use case két thuc. Nguoi dung van ¢ lai trang ding nhap.

3.2.2. Use case Dang ky

Do phire
Tén Use Case | Diang ky tai khoan sinh vién tap:
Trung binh
Cho phép nguoi dung maéi (chua c6 tai khoan) ty dang ky
Mo ta mot tai khoan trén hé thong véi vai tro mac dinh 1a "Sinh
vién".
Tac nhan

Nguoi dung (chua dang nhép)

A aeA v en Neuodi dung da truy cap vao trang web va dang ¢ trang Pan
Tién diéu kién g & y cap & & & &

ky.
. Mot tai khoan sinh vién méi duogc tao va Iuu vao co so dir
Thanh . n ~ J4 2 , e A -
Hau cong li¢u. H¢ thong chuyén hudéng nguoi dung dén trang Pang
didu nhédp kem theo thong bao thanh cong.
kig¢n L Tai khoan khong dugc tao, hé thdng hién thi thong bao 15i va
ngudi dung van & lai trang Ding ky.
PAC TA CHUC NANG

Luéng sur kién chinh/Kich ban chinh

1. Use case bat dau khi Nguoi ding chon chtic nang "Dang ky" trén giao dién.

2. Hé théng hién thi trang Diang ky, yéu cau Ngudi dung nhap céac thong tin:
"Ho va tén", "Email", "Mat khau", va "X4c nhan mat khau".

3. Nguoi dung dién dy di thong tin vao biéu mau va nhan nat "DPang ky".
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4. Hé thong kiém tra tinh hop 1é ciia dir liéu & phia client (vi du: cac trudong
khong duogc bo tréng, mét khau va mat khau xac nhan phai khop). Néu
khong hop 1¢, chuyén dén Ludng A.

5. Hé thong guri thong tin dang ky dén may chu (backend).

6. May chi kiém tra xem email nguoi ding cung cap da ton tai trong co s
dwr li€u hay chua. Néu d3 ton tai, chuyén dén Luéng B.

7. May chu tién hanh ma hoa mat khau dé bao mat.

8. May chu luu thong tin tai khodn mdi (ho t€n, email, mat khau di mi hoa,
vai tro mac dinh Ia 'student') vao co s¢ dit li¢u.

9. Hé thong tra vé thong bao dang ky thanh cong cho client.

10. Client hién thi thong bao "Pang ky thanh cong! Bay gid ban c6 thé dang
nhap." va chuyén hudng Ngudi ding dén trang Pang nhap. Use case két
thiic thanh cong.

Ludng sy kién phat sinh/Kich ban phét sinh

Ludng A: Dit liéu nhap khong hop 16

~ Tai budc 4 cta ludng chinh, néu Nguoi dung bo tréng mdt trong cac
truong bat budc hodc mat khau xac nhan khong khop.

~ Hé thong hién thi mot thong bao 16i cu thé ngay bén dudi truong nhap
liéu c6 van dé (vi du: "Vui 1ong nhap ho va tén", "Mat khau x4c nhan
khong khép").

~ Use case quay tré lai buée 3 cia ludng chinh.

Ludng B: Email d3 ton tai

- Tai budc 6 cua luéng chinh, khi may chu phat hién email da duoc sir dung
bd1 mot tai khoan khac.

~ Hé théng hién thi mot théng béo 16i: "Email ndy di dugc st dung. Vui
long chon mdgt email khac."

~ Use case quay tré lai budc 3 cua ludng chinh.
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3.2.3. Use case Ping xuit

Tén Use Case

Do phire
Ping xuit khoi hé thong tap:
Thép

Mo ta

Cho phép nguoi dung dang dang nhap (Sinh vién, Gidng
vién, Admin) két thuc phién 1am viéc hién tai va thoat khoi
hé¢ thong mot cach an toan.

Tac nhan

Nguoi dung (da dang nhép)

Tién dieu kién

Nguoi ding da dang nhap thanh cong vao hé thong va c6
mot phién lam vi¢c (token) hgp 1€ dang hoat dong.

Phién lam vi¢c cua nguoi dung bi huy & phia client (token bi
A Thanh | x06a). Hé thong chuyén hudng nguoi dung vé trang Pang
Hau | ¢4pg nhap va giao dién duoc cap nhit sang trang thai chua dang
diéu nhap.
ki¢n -~ : .
Lai (Hiém khi xay ra) Nguoi dung khong dang xuat dugc va van
¢ lai trang hi¢n tai.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

1. Use case bat dau khi Nguoi diung di dang nhap nhan vao nit "Ding xuét"
trén giao dién (thuong nam & thanh diéu hudng hodc menu c4 nhan).

2. Client (trinh duyét) x6a token xac thuc (JWT) da dugc luu trir (vi du: x6a
khoi localStorage).

3. Client ngay lap tirc chuyén huéng ngudi ding vé trang Dang nhap.

4. Giao dién hé théng dugc cap nhat vé trang thai mac dinh cho khach (vi du:
hién thi lai nat "Pang nhap", "Pang ky"). Use case két thuc thanh cong.

Luong sy kién phat sinh/Kich ban phét sinh

3.2.4. Use case Thay d6i mat khau c4 nhan
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Do phire

Tén Use Case | Thay d6i mat khau ca nhén tap:

Trung binh

Mo ta

Cho phép nguoi dung da dang nhap (Sinh vién, Gidng vién,
Admin) ty thay d6i mat khau tai khoan ctia minh dé bao vé
tai khoan.

Tac nhan

Nguoi dung (da dang nhép)

Tién dieu kién

Nguoi dung d3 ding nhap thanh cong vao hé thong va dang
& trang "Thay do6i mat khau".

A Thanh  Mat khau cta nguoi dung trong co sé dit liu dugc cap nhat
Hau  ¢ong | bing mat khdu méi. Hé théng hién thi thong béo thanh cong.
diéu 7 : , 7
kién Lii Mét khau khong dugc thay doi, hé th()ng hién thi :[héng bao

161 va ngudi dung van ¢ lai trang thay do61 mat khau.
PAC TA CHUC NANG

Luong sy kién chinh/Kich ban chinh

l.

Use case bat dau khi Nguoi dung chon chic nang "P61 mat khau" trong
trang cd nhan ctia minh.

Hé thng hién thi mot biéu miu yéu cau Ngudi dung nhap: "Mat khau hién
tai", "Mat khau méi", va "X4c nhan mat khau méi".

Nguoi dung dién day du thong tin va nhan nut "Cap nhat".

Hé théng kiém tra tinh hop 18 cua dir liéu phia client (vi du: cac truong
khong dugc trong, mat khau moi va mat khiu xac nhan phai khop, mat
khau méi phai di do phuc tap t6i thiéu). Néu khong hop 18, chuyén
dén Ludng A.

. Hé thdng giri toan bd dit liéu (mat khau hién tai, mat khau méi) dén may

chu.
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6. May cha kiém tra xem "Mat khau hién tai" ma nguoi dung nhap c6 khép
v6i mat khau dang dugc luu trong co sé dit liéu hay khong. Néu khong
khép, chuyén dén Ludng B.

7. May chu tién hanh ma héa "Mat khau méi".

8. May chu cap nhat mat khau méi da duoc ma hoda vao co sé dir li¢u cho tai
khoan cta ngudi dung.

9. Hé thong tra vé thong bao thanh cong cho client.

10. Client hién thi théng bao "D6i mat khau thanh cong!" va xda trong cac

truong trong biéu miu. Use case két thuc thanh cong.

Ludng sy kién phat sinh/Kich ban phét sinh

Ludng A: Dit liéu nhap khong hop 1é

- Tai budc 4 cua luéng chinh, néu mot trong cac truong bi bo tréng, hoac

mat khau méi khong khédp va1 mat khau xac nhan.

— Hé thdng hién thi thong bao 15i cu thé ngay bén dudi truong nhap liu c6

van de.

~ Use case quay tré lai budc 3 cua ludng chinh.

Luéng B: Mit khau hién tai khong chinh xac

~ Tai budc 6 cta ludng chinh, néu mat khau hién tai khong ding.

— Hé théng hién thi mot thong bao 18i: "Mat khau hién tai khong chinh xac."

~ Use case quay tré lai budc 3 cua ludng chinh.

3.2.5. Use case Tim kiém tai liéu da dwoc duyét

Tén Use Case

Tim kiém ti liéu da dwoc duyét

Do phire
tap:
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Trung binh

Cho phép nguoi dung da dang nhap (Sinh vién, Gidng vién,
Admin) tim kiém va xem danh sach cc tai liéu (bai tap 16n,
dd an...) da duoc phé duyét va cong khai trong kho tai liéu
chung cuia hé théng.

Tac nhan

Nguoi dung (da dang nhap)

Tién dieu kién

Nguoi dung d3 ding nhap thanh cong vao hé thong.

Hay | Thanh
diéu | cong

Hé thong hién thi danh sach céac tai liéu phu hop véi tiéu chi
tim kiém cua ngudi dung.

kién |3

Hé thong hién thi thong bao khong tim thay két qua.

PAC TA CHUC NANG

Luong sy kién chinh/Kich ban chinh

1. Use case bat dau khi Nguoi dung truy cép vao trang "Kho tai liéu" hodc
"Tim kiém".

2. Hé thong hién thi mot giao dién tim kiém, bao gdm mot 6 nhép tir khoa va
c6 thé c6 cac bo loc (vi du: loc theo Mén hoc).

3. Nguoi dung nhap tir khéa (vi du: tén tai li€u, tén tac gid) va/hodc chon Mon
hoc tir danh sach, sau d6 nhan nat "Tim kiém".

4. H¢ théng g cac ti€u chi tim kiém (tr khoa, moén hoc da chon) dén may

chu.

5. May chu thuc hién mot truy van dén co s¢ dir li¢u dé lay danh sach céc tai
liéu thoa man dong thoi cac dicu kién:

a. Co trang thai 1a "da duyét" (approved).

b. Tén tai liéu hodac mo ta chira tir khoa tim ki€m.

c. Thudc moén hoc da dugc chon trong b loc (néu o).
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6. May chu tra vé mot danh sach cac tai liéu tim thay (két qua co thé duoc
phan trang). Néu khong c6 tai liéu nao phu hop, chuyén dén Ludng A.

7. Client nhan dit liéu va hién thi danh sach két qua cho Nguoi ding. Mbi két
qua bao gém cac thong tin co ban nhu: Tén tai liéu, Mon hoc, Ngay tai 1én.

8. Use case két thuc thanh cong.

Luong sy kién phat sinh/Kich ban phét sinh

Ludng A: Khong tim thay tai liéu phu hop

- Tai budc 6 cua ludng chinh, néu truy van khong tra vé bat ky tai liéu nao.

~ Hé thong hién thi mot thong bao cho nguoi dung, vi du: "Khong tim thay
tai liéu nao phu hop."

— Use case két thuc.

3.2.6. Use case Tii tai liéu vé may

Do phire
Tén Use Case | Tai tai liéu vé may tap:
Thap
A e Cho phép nguoi dung da dang nhap tai mot tép tai licu (da
Mo ta NI A s r 1A A ,
duogc duyét) tir h¢ thong vé may tinh ca nhan dé tham khao.
Tac nhan

Nguoi dung (da dang nhép)

Nguoi dung d3 tim thdy mét tai liéu cu thé mudn tai.Ngudi

Tién diéu kién | ° | ©°, NN
dung c6 quyén truy cép tai li¢u do.

Hau  Thanh | Tép tai licu duoc tai xubng va luu trén thiét bi cua nguoi
didu | cong dung.

kign 5 Tép khong duoc tai xudng va hé théng hién thi thong béo 15i.

PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh
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. Use case bat dau khi Nguoi dung nhan vao nut hodc lién két "Tai xudng"

tuong img voi mot tai liu trong danh sach.

Trinh duyét giri mot yéu cau dén may chu dé truy cip vao duong dan tai
teép, kém theo ID cua tai li¢u.

. May chu nhan yéu cau, xac thuc phién lam vi¢c cia ngudi dung (dam bao

nguoi dung da dang nhap).

May chii truy xuét théng tin tai liéu tir co so dit lidu dé 1ay dudng dan vat
1y cua tép trén may chu. Néu khong tim thdy thong tin hodc tép, chuyén
dén Ludng A.

. May chu doc tép tir hé thng luu trir va giri ndi dung tép vé cho trinh duyét,

kém theo header Content-Disposition: attachment dé yéu cau trinh duyét
ma¢ hop thoai luu tép thay vi hién thj truc tiép.

Trinh duyét cia nguoi ding hién thi hop thoai "Luu tép", cho phép ngudi
dung chon vi tri luu.

Nguoi dung xac nhan va qua trinh tai tép bat dau. Use case két thuc thanh
cong.

Ludng sy kién phat sinh/Kich ban phét sinh

Luéng A: T¢p khong tdn tai hodc di bi xoa

Tai budc 4 cua ludng chinh, néu thong tin tai liéu khéng co trong co s
dir liéu hodc tép vat Iy khong con ton tai trén may chu.

May chu tra vé mot ma 18i (vi du: 404 Not Found).

Client hién thi mot thong bao cho nguoi dung: "Li: Khong tim thay tép
hoac té€p da b1 xo6a."

Use case két thic.
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3.2.7. Use case Nop bai tap hoac tai liéu méi cho mon hoc

A e A b4 e * A r.e A D@ phﬁ’c
Tén Use Case NOp bai tap hoac tai li€u méi cho mon tap:
hoc
Trung binh

Cho phép Sinh vién tai Ién (upload) mot tép tai li¢u (bai tap
Mo ta 16m, d6 an...) cho mot mén hoc cu thé. Tai li€u sau khi ndp sé&
c6 trang thai "Cho duyét".

Tac nhan
Sinh Vién

Nguoi ding da tim thdy mot tai liéu cu thé mudn tai.Ngudi

Tién diéu kign | =~ S TN
: dung c6 quyén truy cap tai ligu do.

. Tép tai ligu duge tai Ién may chu. Mot ban ghi moi vé bai
Thanh K e e fe L aett
Hau | o4 ndp duogc tao trong co s& dit liéu véi trang thai "Cho duyét".
di:éu & Hé thong hién thi théng bao thanh cong.
kién Lai Tép khong dugc tai 1én, khong c6 ban ghi ndo dugc tao trong
CSDL. Hé thong hién thi thong bao 16i.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

1. Use case bat dau khi Sinh vién diéu huéng dén trang "Nop bai".

2. Hé thong hién thi mot biéu miu (form) yéu cau Sinh vién cung cap cic
thong tin:

a. Chon Mon hoc (ttr danh sach cdc mon hoc c6 trong hé théng).
b. Nhép "Tén tai li¢u".

c. Nhap "M ta" (tiy chon).

d. Chon mét tép tir may tinh dé tai lén.

3. Sinh vién dién day du thong tin, chon tép can ndp va nhan nat "Nop bai".
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4. Hé thong kiém tra tinh hop 1& cta dit liéu phia client (cac trudng bat budc
da duoc dién, tép da duoc chon, kich thudc va dinh dang tép hop 1¢). Néu
khong hop 1¢, chuyén dén Ludng A.

5. Hé thdng tién hanh tai tép 1én may chi. Qua trinh nay c6 thé hién thi thanh
tién trinh. Néu tai tép that bai, chuyén dén Ludng B.

6. Sau khi tép duoc tai Ién thanh cong, client guri thong tin chi tiét vé bai nop
(tén tai liéu, mon hoc, dudng dan tép trén server...) dén may chu.

7. May chu tao mot ban ghi moi trong co s& dit liéu, luu lai thong tin bai ndp
cung voi ID cua sinh vién va gan trang thai mdc dinh 1a "cho duyét"
(pending).

8. M4y chu tra vé thong bao thanh cong.

9. Client hién thi thong bao "Nop bai thanh cong! Bai ndp cua ban dang chd
phé duyét." va 1am méi lai biéu mau. Use case két thiic thanh cong.

Ludng su kién phat sinh/Kich ban phat sinh

Ludng A: Dit liéu hodc tép khong hop 18

- Tai budc 4 cua luéng chinh, néu Sinh vién chua dién du thong tin bat
budc hoac tép tai 1én khong hop 1€ (vi du: kich thudc qua 16n, sai dinh
dang cho phép).

— Hé théng hién thi mot thong bao 18i cu thé (vi du: "Vui long chon méon
hoc", "Pinh dang tép khong duoc hd tro™).

- Use case quay tr¢ lai budce 3.

Ludng B: Lbi tai tép 1én may chu

- Tai budc 5 cua luong chinh, néu c6 1601 xay ra khi dang tai t€p (vi du: mat
két n61 mang, 101 server).

— Hé thong hién thi thong bao 18i: "Pa c6 16i xay ra khi tai tép. Vui long
thir lai."

- Use case quay tr¢ lai budce 3.
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3.2.8. Use case Xem lich sir cac bai da ngp

Do phire

Tén Use Case | Xem lich sir cac bai da ngp tap:

Thép

Mo ta

Cho phép Sinh vién xem lai danh sach tat ca cac tai liéu ma
minh da ndp, cung vdi trang thai hién tai cta tung bai (vi du:
Cho duyét, ba duyét, Bi tir choi).

Tac nhan

Sinh Vién

Tién diéu kién | Sinh vién di dang nhap thanh cong vao hé thong.

A Thanh | Hé thong hién thi day du danh sach cac bai 3 ndp cua sinh
Hau | ¢5ng | vién do.
diéu , ;
kién | 13 (Hiém khi xay ra) H~é thong khong tai dugc danh sach va
hién thi thong béo 161.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

l.

Use case bat dau khi Sinh vién diéu hudéng dén trang "Lich sir ndp bar"
hodc "Quan 1y bai ndp" trong khu vuc ca nhan.

Client ty dong giri mdt yéu cau dén may chu dé lay danh sach céc bai ndp
cua chinh sinh vién do.

. May chu nhan yéu cau, xac thyc sinh vién va thyuc hién truy van co s¢ dir

ligu dé lay tat ca cac bai ndp gan véi ID cua sinh vién dang dang nhap.

May chii tra vé mot danh sach cac ban ghi. Mdi ban ghi chira thong tin:
Tén tar  liu, MOn hoc, Ngay ndp, va Trang thai
(pending, approved, rejected). Néu sinh vién chwa timg ndp bai, chuyén
dén Ludng A.

. Client nhan dit liéu va hién thi cho sinh vién dudi dang mdt bang hodc

danh sach.
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6. Trang thai cia mdi bai nop duoc hién thi 1d rang bang nhan va mau sac dé
dé phan biét. Néu bai ndp bi tir choi, 1y do tir choi (néu cd) ciing s& duoc
hién thi.

7. Use case két thuc thanh cong.

Luong sy kién phat sinh/Kich ban phét sinh

Ludng A: Chua cé bai ndp nao

- Tai budc 4 cia luong chinh, néu truy van khong tra vé két qua nao.

— Heé thong hién thi mot thong bao ngay trén trang: "Ban chua ndp tai licu

"

nao.

— Use case két thuc.

3.2.9. Use case Xem trang thong ké ca nhén

Do phire
Tén Use Case | Xem trang thong ké ca nhan tap:
Trung binh

Cho phép Sinh vién xem mét trang tong quan (dashboard)
thong ké vé hoat dong ctia chinh minh, bao gém tong s6 bai
da ndp, sd luong bai theo timg trang thai (da duyét, cho
duyét, bi tur chéi), va ty 1€ truc quan.

Tac nhan
Sinh Vién

Tién diéu kién | Sinh vién di dang nhap thanh cong vao hé thong.

Thanh | Hé thong hién thi trang thong ké voi cac s6 lidu va biéu do
H?“ cong tryc quan vé hoat dong cta sinh vién.
di€u ] ] .
kién | 13 }Ié thong khong thé tai dugc dir liéu va hién thi thong béo
101.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh
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1. Use case bt dau khi Sinh vién diéu hudéng dén trang "Thong ké ca nhan"
hoac "Dashboard".

2. Client ty dong giri mot yéu cau dén may chu dé lay dir liéu thong ké cua
sinh vién dang dang nhap.

3. May cha nhan yéu cau va thuc hién céac truy vén tong hop (aggregation)
trén co s& dit liéu dé tinh toan céc sd liéu sau (dya trén ID cua sinh vién):

a. Tong sb bai da nop.

b. S6 luong bai dang ¢ trang thai "Chd duyét".
c. SO luong bai da duoc "3 duyét".

d. S6 luong bai da "Bi tir choi".

4. May chu xtr Iy dit liéu va tra vé mot dbi tuong (object) chia céc sb lidu da
tinh toan.
5. Client nhan dix liéu va hién thi 1én giao dién mQt cach truc quan.
6. Cac s6 liéu duoc trinh bay dudi dang:
a. Cac thé (cards) hién thi nhitng con s6 quan trong (vi du: "Téng sb
bai nop: 15").
b. Mot biéu d6 (vi du: biéu dd tron) dé minh hoa ty 1é phan trim cua

cac bai ndp theo tung trang thai.

7. Use case két thuc thanh cong.

Ludng sy kién phat sinh/Kich ban phat sinh
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3.2.10.

Use case Xem danh sach bai ngp dang cho duyét

Tén Use Case

Do phire
Xem danh sich bai nop dang ché duyét | t2p:
Trung binh

Cho phép Giang vién xem mot danh sach céac bai ndp cua
sinh vién, thudc cac mon hoc ma giang vién dé phu trach va
dang ¢ trang thai "Cho duyét", dé thuc hién hanh dong tiép
theo (duyét hoic tir chéi).

Tac nhan

Giang Vién

Tién dieu kién

Giang vién di dang nhap thanh cong vao hé thong. Giang
vién da dugc phan cong phu trach it nhat mot mon hoc.

A Thanh | Hé thong hién thi danh sach cac bai nop dang chd duyét
Hau  ¢ong | thudc cdc mon hoc ma gidng vién phu trach.
diéu , , = ;
kién | 13 H¢ thong khéng tai dL,I’QC danh sach va hién thi 161, hodc hién
thi danh sach trong néu khong c6 bai ndp nao.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

l.

Use case bat dau khi Giang vién truy cap vao trang "Dashboard" hoic trang
"Quan ly bai nop".

Hé théng mic dinh hién thi tab hodc khu vic danh cho céc bai nop "Cho

duyét".

duyét.

. Client tir dong gui yéu cau dén may chu dé 1y danh sach cac bai ndp can

May chii xac thuc Giang vién, sau d6 1ay danh sach cac ID mon hoc ma
giang vién nay phu trach.

. May chu thyc hién truy van co s& dit liéu dé tim tat ca cac bai ndp thoa

man dong thoi cac diéu kién sau:

a. Thudc mot trong cdc mon hoc ma gidng vién phu trach.
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b. Co trang thai 1a "cho duyét" (pending).

6. May chu trd vé mot danh sach cac bai ndp tim thay. Moi bai ndp bao gom
cac thong tin: Tén tai li€u, Tén sinh vién ndp, Tén mdn hoc, Ngay ndp.
Néu khong co6 bai ndp nao, chuyén dén Luong A.

7. Client nhan dit liéu va hién thi dudi dang mot bang hodc danh sach. Moi
hang trong bang 1a mot bai nop dang cho xu ly.

8. Mbi bai nop trong danh sach s& cd cac nit hanh dong di kém nhu "Xem
chi tiét", "Duyét", "Tir chdi".

9. Use case két thuc thanh cong.

Ludng su kién phat sinh/Kich ban phat sinh

Ludng A: Khong c6 bai ndp nao cho duyét

- Tai budc 6 cia ludong chinh, néu truy van khong tra vé két qua nao.

— Hé théng hién thi mot thong bao rd rang: "Khong c¢6 bai ndp niao dang
cho duyét."

- Use case két thuc.

3.2.11. Use case Xem tét ca bai ndp trong cic mon phu trach.
, Do phire
Tén Use Case thm tat ca bai ngp trong cac mon phu tap:
trach
Trung binh

Cho phép Giang vién xem mot danh sach tong hop toan bo
cac bai ndp (bao gom tat ca cac trang thai) cta sinh vién
trong nhitng mon hoc ma giang vién d6 dugc phan cong phu
trach.

Tac nhan

Giang Vién

Tién dieéu ki€én

Giang vién di dang nhap thanh cong vao hé thong.
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Hau  Thanh | H¢ thong hién thi mot danh sach day du (c6 thé duge phan
didu | cOng trang) cac bai nop thudc moén hoc cua giang vién.

kién | 15 Hé thong khong tai duoc danh sach va hién thi théng bao 16i.

PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

1. Use case bat dau khi Giang vién truy cap trang "Quan 1y bai nép" va chon
xem tab "Tat ca bai nop".

2. Client giri yéu cau dén may chil dé 13y toan bo bai ndp thudc cac mon hoc
do gidng vién phu trach.

3. May chu x4c thuc Giang vién va 1ay danh sach cdc mon hoc ma giang vién
nay quan ly.

4. May chu thuc hién truy van co s& dit liéu dé tim tt ca cac bai ndp thudc
cac mon hoc do, khong phan biét trang thai (pending, approved, rejected).

5. May ch tra vé mot danh sach cac bai ndp tim thay, sap xép theo ngay nop
gan nhét va c6 phan trang dé t6i uu hiéu suat. Néu khong c6 bai ndp nao,
chuyén dén Ludng A.

6. Client nhan dit liéu va hién thi dudi dang mot bang.

7. MOi hang cta bang hién thi thong tin chi tiét vé mot bai nop: Tén tai liéu,
Sinh vién ndp, Mon hoc, Ngay nop, va Trang thai (dugc biéu thi bang nhin

va mau sic).

8. Use case két thuc thanh cong.

Ludng sy kién phat sinh/Kich ban phét sinh

Ludng A: Khong c6 bai ndp nao cho duyét

~ Tai budc 5 cua ludng chinh, néu truy van khong tim thay bat ky bai ndp
nao trong cac mon hoc giang vién phu trach.

- H¢ théng hién thi mot thong bdo: "Chua c6 bai nop nao trong cdc mon
hoc cua ban."

- Use case két thuc.
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3.2.12. Use case Duyét bai ngp cua sinh vién.

Tén Use Case

Do phire
Duyét bai ndp ciia sinh vién tap:
Thép

Cho phép Giang vién thay ddi trang thai ctia mot bai nop tir
"Cho duyét" sang "Pa duyét". Sau khi dugc duyét, bai ndp sé
tré nén coéng khai va c6 thé dugc tim thay trong kho tai liéu
chung.

Tac nhan

Giang Vién

Tién dieu kién

Giang vién da dang nhap va dang xem danh sach cac bai nop
dang cho duyét.

Thanh Trang thai cua bai ngp trong CSDL duogc cap nhat thanh "da
Hau con duyét" (approved). Mot thong bao duogc tao va gui dén sinh
didu & vién. Bai nop duoc dua vao kho tai liéu chung.
kién Léi Trang thai ctia bai ndp khong thay do6i. Hé thong hién thi
thong bao 16i.
DAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

1. Use case bat dau khi Giang vién nhéin nat "Duyét" trén mdt bai ndp cu thé
trong danh sach dang cho.

2. H¢ théng hién thi mot hop thoai xac nhan, hoi "Ban c6 chic chan mudn
duyét bai nop nay khong?".

3. Giang vién chon "DBong y". Néu chon "Huy", use case két thuc.

4. Client giri yéu cau "Duyét" dén may chu, kém theo ID ctia bai nop.

5. May chu xac thuc quyén cia Giang vién (dam bao giang vién c6 quyén
duyét bai ndp thudc mon hoc nay). Néu khoéng c6 quyén, chuyén
dén Ludng A.
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6. May chi cap nhat trang thai cua bai ndp trong co so dit lidu
tr pending thanh approved.

7. Hé thé)ng tu dong tao mot ban ghi thong bdo mai trong co s¢ dir 1iéu cho
sinh vién da ndp bai, véi ndi1 dung vi du: "Bai nop '[Tén bai nop]' ciia ban
da dugc duyét."

8. May chu tra vé thong bao duyét thanh cong cho client ctia Giang vién.

9. Giao di¢n ctuia Giang vién cap nhat lai, x6a bai ndp d6 khoi danh sach "Cho
duyét" va hién thi mot théng bao ngan "Duyét thanh cong". Use case két
thic.

Ludng su kién phat sinh/Kich ban phat sinh

Ludng A: Khong c6 quyén thuc hién hanh dong

~ Tai budc 5 cua ludng chinh, néu hé théng phat hién Giang vién khong
phu trach mon hoc cua bai ndp nay.

— May chu tir chdi yéu cau va tra vé mot ma 16i (vi du: 403 Forbidden).
— Client hién thi thong bao 15i: "Ban khong c6 quyén duyét bai ndp nay."

- Use case két thuc.

3.2.13. Use case Tir choi bai ndp ciia sinh vién.
Do phire
Tén Use Case | Tir choi bai ndp ciia sinh vién tap:
Trung binh

Cho phép Giang vién thay ddi trang thai ctia mot bai nop tir
Mo ta "Cho duyét" sang "Bi tir ch61" va cung cap ly do hoac phan
hoi cu thé cho sinh vién.

Tac nhan
Giang Vién

Tidn didu kien | O'an8 vien daAdang nhap va dang xem danh sach cac bai nop
dang cho duyét.
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. Trang thai cua bai ndp trong CSDL duoc cap nhat thanh "bi
Thanh | .~ . =~ . 1 e A
A R tur choi" (rejected) va 1y do tir choi dugce luu lai. Mot thong
Hau cong A .
didu béo (kéem ly do) dugc tao va giri dén sinh vién.
kig¢n Lai Trang thai cua bai ndp khong thay doi. Hé théng hién thi
thong bao 16i.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

l.

Use case bat dau khi Giang vién nhan nat "Ttr chéi" trén mot bai ndp cu
thé trong danh sach dang cho.

. Hé thong hién thi mot hop thoai (modal) yéu cau Giang vién nhap "Ly do

tr ch61" vao mot vung van ban (textarea).

. Giang vién nhap 1y do va nhan nit "X4ac nhan tr cho1". Néu Giang vién

khong nhap 1y do (va 1y do 1a bat budc), chuyén dén Ludng A.

. Client gtri yéu cau "Tu ch6i" dén may chu, kém theo ID ctia bai ndp va ndi

dung 1y do.

. May chu xéc thuc quyén cua Giang vién doi véi bai nop nay. Néu khong

c6 quyén, chuyén dén Ludng B.

Mdéy chu cidp nhat trang thai cia bai ndp trong co sé& dir licu
tir pending thanh rejected va luu lai ndi dung "Ly do tir chdi".

H¢ théng tu dong tao mdt ban ghi thong bdo mai cho sinh vién, voi ndi
dung vi du: "Bai ndp '[Tén bai ndp]' ctia ban di bi tir chéi. Ly do: [Noi
dung 1y do]".

. May chu tra vé thong bao tir chdi thanh cong cho client cua Giang vién.

Giao dién cua Giang vién cdp nhat lai, x6a bai nop dé khoi danh sach "Cho
duyét" va hién thi mot thong bao ngan "DA tir chdi bai nop". Use case két
thtic thanh cong.

Luong sy kién phat sinh/Kich ban phét sinh

Ludng A: Khong c6 quyén thuc hién hanh dong
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~ Tai budc 3 cua ludng chinh, néu Giang vién nhin "X4c nhan tir chbi" nhung
khong dién 1y do (truong hop 1y do 1a bét budc).

~ Hé théng hién thi mot thong béo 18i ngay trén hop thoai: "Vui long nhap 1y do
tlr choi."

- Use case quay tré lai budce 3.

Ludng B: Khong c6 quyén thuc hién hanh dong

Tai budc 5 cua ludng chinh, néu hé thdng phat hién Giang vién khéng phu trach

mon hoc cua bai ndp nay.

May chu tir chdi yéu cau va tra vé mot ma 18i (vi du: 403 Forbidden).

Client hién thi thong bao 15i: "Ban khong c6 quyén tir chbi bai ndp nay."

Use case két thuc.

3.2.14. Use case Xem trang thong ké giang vién
Do phire
Tén Use Case | Xem trang thong ké giang vién tap:
Cao

Cho phép Giang vién xem mot trang tong quan (dashboard)
v6i cac so liéu va biéu do thong ké chi tiét ve cac bai ndp

Mo ta trong nhitng mon hoc minh phu trach. Giang vién c6 thé loc
dir li€u theo tirng mon hoc va theo cac khoang thoi gian khac
nhau.

Tac nhan . .

Giang Vién

Tién diéu kién | Giang vién di ding nhap thanh cong vao hé thong.

Hiu . He thong hién thi trang thdng ké véi cac s lidu va biéu do
diéu con truc quan, phan anh chinh xac dir liéu theo cac bd loc duoc
kién g ap dung.
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L& Hé thong khong thé tai va xur 1y dir liéu, va sé& hién thi thong
béo 13i.
PAC TA CHUC NANG

Lué)ng su kién chinh/Kich ban chinh

1.
2.

6.

7.

Use case bt dau khi Giang vién diéu huéng dén trang "Thong ké".
Hé théng hién thi giao di¢n théng ké, bao gém cac bo loc chinh:
a. Mot danh sach tha xudng (dropdown) dé chon Mén hoc (mic dinh
1a "T4t ca cac mén phu trach").
b. Mot bd chon khoang thoi gian (date range picker), vi du: "7 ngay

qua", "Thang nay", "Nam nay", hodc mot khoang tuty chinh.

. Ban dau, hé thong tu dong tai dit liéu thong ké tong quan cho tat ca cac

mon giang vién phu trach trong mot khoang thoi gian mac dinh (vi du: "30
ngay qua').

Client gui y€u cau lay dit liéu dén may chu vai cac bo loc méac dinh.

. May chu thuc hién céac truy van tong hop (aggregation) phirc tap dé tinh

toan cac s liéu dua trén ID cia giang vién va cac b loc:
a. Tong s6 bai nop.
b. Phén b6 bai ndp theo ting trang thai (cho duyét, di duyét, bi tur
chdi).
c. Phan bo bai ndp theo timg mén hoc.

d. Xu hudéng ndp bai theo thoi gian (vi du: s6 lugng bai ndp mdi ngay).

May chil tra vé mot dbi tugng JSON chtra tat ca cac dir lidu da dugc tinh
toan va cau trac lai.
Client nhén dix liéu va hién thij 1én giao di¢n mot cach tryc quan, bao gém:

a. Cac thé (cards) hién thi cac sd liéu téng quan chinh.
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b. Mot biéu d6 tron thé hién ty 18 bai ndp theo trang thai.

c. Mot bi€u d6 cot so sdnh s6 lugng bai nop gitra cac mon hoc.

d. Mot biéu d6 dudng thé hién xu hudng ndp bai theo thoi gian.

8. Use case két thuc thanh cong.

Ludng sy kién phat sinh/Kich ban phat sinh

Ludng A: Giang vién thay doi bo loc

- Tai mot thoi diém bat ky, Giang vién thay doi gid tri ctua bo loc (vi du: chon
modt mén hoc cu thé hodc mot khoang thoi gian khéc).

~ Hé théng quay trd lai bude 4 cta ludng chinh, giri yéu cau méi dén may chi

v6i cac tham so loc da duoc cap nhat.

- Giao di¢én duoc vé€ lai véi dir liu thong ké mai.

3.2.15. Use case Quan ly tai khoan nguoi dung

Tén Use Case

Do phire
Quan ly tai khoan ngudi dung tap:
Cao

Cho phép Quan tri vién (Admin) xem, tim kiém, loc, chinh
stra thong tin (bao gom ca viéc thang/giang cap vai tro), va
x06a tai khoan nguoi dung khoi hé thong.

Admin

Admin di dang nhap thanh cong vao hé thong véi quyén
quan tri cao nhat.

Céc thay d6i (chinh sira, x6a) dugc dp dung thanh cong trong
co s& dir lidu va giao dién dugc cap nhat dé phan anh thay
doi.

Thanh
Hau | ¢ong
dieu
kién -

Loi

Thao tac khong thanh cong, dit liéu khong thay d6i va hé
thdng hién thi thong bao 16i.
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PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

'

1. Use case bat dau khi Admin truy cép vao trang "Quan 1y Ngudi dung".
2. Hé théng hién thi giao dién quan Iy, bao gdm:
a. Mot 6 tim kiém (theo tén hodc email).
b. Mot bo loc theo vai tro (Tét cd, Admin, Giang vién, Sinh vién).
c. Mot bang danh sach nguoi dung (duoc phan trang).
3. Client ty dong giri yéu cau dén may chu dé ldy trang dau tién ctia danh
sadch nguoi dung.

4. May chu truy van CSDL dé lay danh sach nguoi dung (c6 phan trang), bao
gém cac thong tin: Ho tén, Email, Vai tro, Trang thai, Ngay tham gia.

5. May chil tra vé danh sach. Client nhan va hién thi dir liéu trong bang. Mdi
hang c6 cac nit hanh dong "Stra" va "Xoa".

6. (Phan nhanh) Admin c6 thé thuc hién cc hanh dong Chinh sira (Ludng
B) hoic Xéa (Ludng C).

7. (Phan nhanh) Admin c6 thé nhap tir khoa tim kiém hodc thay d6i bo loc.
Khi d6, hé thong 13p lai tir budc 3 véi cac tham sé moi.

Ludng B: Chinh stra thong tin va vai trd ngudi ding

1. Tu danh sach ngudi dung, Admin nhan nat "Sta" trén mot tai khoan cu
thé.

2. Hé thdng hién thi mot hop thoai (modal) chira biéu mau vé6i thong tin hién
tai ciia nguoi dung d6. Cac truong cé thé stra bao gdm: Ho tén, Vai tro
(Role).

3. Admin thay d6i thong tin can thiét. Vi du: thay d6i vai tro ctia mot "Sinh
vién" thanh "Giang vién".

4. Admin nhan nit "Luu thay doi".
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Client giri yéu cau cap nhat dén may chi, kém theo ID nguoi dung va cac
thong tin da thay doi.

May chu x4c thuc va cdp nhat thong tin nguoi dung trong CSDL.

May chu tra vé thong bdo thanh cong. Giao di¢n cap nhat lai thong tin ctia
ngudi dung vira sira trong bang va hién thi thong bao "Cap nhat thanh
cong". Ludng B két thic.

Ludng C: Xéa tai khoan ngudi ding

1.

Tir danh sach nguoi dung, Admin nhan nat "Xo6a" trén mot tai khoan cu
thé.

Hé¢ théng hién thi mot hop thoai xac nhan: "Ban co chic chan mudn x6a
tai khoan [Tén nguoi dung]? Hanh dong nay khong thé hoan tac."

Admin chon "Péng ¥".
Client giri yéu cau x6a dén may chi, kém theo ID ctia ngudi dung.

May chu kiém tra xem Admin c6 dang cd giang x6a tai khoan cta chinh
minh khong. Néu ¢6, chuyén dén Ludng C1.

May chi thyc hién xo6a tai khoan khoi CSDL (c6 thé 1a x6a mém - soft
delete).

May chil tra vé thong bao thanh cong. Giao dién x6a nguoi dung dé khoi
bang va hién thi thong bao "D4 x6a tai khoan thanh cong". Ludng C két
thic.

Luong sy kién phat sinh/Kich ban phét sinh

Ludng C1: Admin tir x6a tai khoan ctia minh

Tai budc 5 cia Ludng C, néu ID ngudi ding can xéa tring véi ID cia Admin
dang dang nhap.

May chit tir chdi yéu cau va tra vé 15i.
Client hién thi thong bao 15i: "Ban khong thé x6a tai khoan ctia chinh minh."

Ludng C két thuc.
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3.2.16. Use case Quan ly danh muc mon hgc
Do phire
Tén Use Case | Quéin ly danh muc mon hge tap:
Trung binh
Cho phép Quan tri vién (Admin) thyc hién day du cac thao
Mo ta tac quan ly (CRUD) ddi v&i danh muc mon hoc cia toan hé
thong.
Tac nhan
Admin

Tién diéu kién = Admin da ding nhap thanh cong vao hé thong.

\ Céc thay doi (thém, sira, x6a) doi vdi danh muc mén hoc
Thanh , . . < A A
Hau cong dugc ap dung thanh cong trong CSDL va giao dién dugc cap
diéu nhat.
kig¢n L Thao tac khong thanh cong, di liéu khong thay déi va hé
thng hién thi thong bao 15i.
PAC TA CHUC NANG

Luéng sur kién chinh/Kich ban chinh

1.
2.

Use case bat dau khi Admin truy cdp vao trang "Quén Iy Mén hoc".
Hé thong hién thi giao dién quan 1y, bao gom:
a. Mot biéu mau dé "Thém mén hoc méi" véi cac truong: Ma mon hoc,
Tén moén hoc.

b. Mot bang danh sach cac mon hoc hién co.

Client giri yéu cau dén may chii dé 1y danh sach mén hoc.

May chu truy van va trd vé danh sach cac mon hoc hién co6. Client hién thi
di¥ liéu trong bang, moi hang c6 nut "Stra" va "Xoa".

(Phan nhanh - Thém m¢i) Admin dién thong tin vao bi€u mau "Thém
mon hoc méi" va nhan nut "Thém".

Client guri yéu cau tao mon hoc méi dén may chu.
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7. Méay chu kiém tra xem ma hodc tén mon hoc da ton tai chua. Néu co,
chuyén dén Luong A.

8. May chil tao ban ghi mén hoc méi trong CSDL va tra vé thong bao thanh
cong.

9. Giao dién dugc cap nhat, thém mon hoc méi vao danh sach va hién thi
thong bao "Thém mon hoc thanh cong".

Ludng B: Chinh stra mén hoc

1. Tu danh sach, Admin nhan nut "Stra" trén mdt mon hoc.

2. Hé théng hién thi mot hop thoai (modal) véi thong tin hién tai ciia mon
hoc do.

3. Admin thay d6i Tén mon hoc hodc Ma mén hoc va nhan "Luu thay doi".

4. Client giri yéu cau cap nhat dén may chu. May chu kiém tra tinh duy nhét
ctia thong tin méi. Néu tring, chuyén dén Ludng A.
5. May chu cap nhat thong tin mén hoc trong CSDL va tra vé thong bao thanh

cong.

6. Giao dién cdp nhat lai thong tin cia mon hoc trong bang va hién thi thong
béo "Cap nhat thanh cong". Ludng B két thuc.

Ludng C: X6a mon hoc

1. Tu danh sach, Admin nhan nut "Xo6a" trén mot mon hoc.

2. Client gui y€u cau ki€ém tra rang budc dén may chu. May chu kiém tra xem
mon hoc nay da co tai li¢u hodc da dugc gan cho giang vién nao chua. Néu
co, chuyén dén Luong C1.

3. Néu khong c6 rang bude, h¢ thong hién thi hop thoai xac nhan: "Ban co
chac chan muon x6a moén hoc [Tén mon hoc]?".

4. Admin chon "Pdng y". Client giri yéu cau x6a dén may chu.

5. May chu thyc hién x6a mén hoc khéi CSDL va tra vé thong bao thanh
cong.
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6. Giao dién x6a mon hoc khoi bang va hién thi thong bao "Pa x6a mon hoc
thanh cong". Ludng C két thiic.

Ludng sy kién phat sinh/Kich ban phat sinh

Ludng A: Trung ma hodc tén mon hoc

~ Tai budc 7 (Thém) hodc budc 4 (Sira), néu ma hodc tén mén hoc duoc cung
cap da ton tai trong hé thong.

~ May chu tra vé 18i. Client hién thi théng bao: "M4 hodc tén mon hoc da ton

ta1

- Use case quay lai budc trude do.

Ludng C1: Khong thé x6a mén hoc do ¢6 dir liéu lién quan

- Tai budc 2 cuia Ludng C, néu mon hoc da co tai liéu duge ndp hodc da duoc
gan cho giang vién.

— Hé thdng tir chdi cho phép x6a va hién thi thong bao: "Khong thé x6a mén hoc
nay vi da c6 dir liéu lién quan. Vui long g& bd cac rang bude trude."

~ Ludng C két thic.
3.2.17. Use case Gan giang vién vao mon hoc
Do phire
Tén Use Case | Gan giang vién vao mon hoc tap:
Trung binh

Cho phép Quan tri vién (Admin) thiét 14p mdi quan hé giira
Mo ta Giang vién va Moén hoc, chi dinh giang vién nao s€ phu trach
mon hoc nao.

Admin

Admin d3 ding nhap thanh cong. Hé thong da c6 sin dir liu
vé cac tai khoan Giang vién va cac Mon hoc.
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Thanh Moi quan hé phan cong giira giang vién va mén hoc duoc
Hau | 4 luu lai trong co s¢ dir liéu. Gidng vién dugce gan s€ co quyen
didu 8 quan ly cac bai nop thudc mon hoc do.
ki¢n Lai Thao tac gan khong thanh cong, dit liéu khong thay d6i va hé
thdng hién thi thong bao 15i.
PAC TA CHUC NANG

Luéng su kién chinh/Kich ban chinh

l.

Use case c6 thé bat dau theo hai hudng:
a. Hudng 1: Tur trang "Quan 1y Mon hoc", Admin chon mdt mon hoc
va nhan vao tiiy chon "Phén cong giang vién".
b. Hudéng 2: Tu trang "Quan 1y Nguoi dung", Admin chon mdot tai

khoan Gidng vién va nhan vao tuy chon "Phan cong mon hoc".

. Hé thong hién thi mot giao dién phan cong. Vi dy, néu theo Hudng 1, giao

dién s€ hién thi tén mon hoc va mot danh sach tat ca cac Giang vién trong
h¢ thong.

. Mdi giang vién trong danh sach c6 mot 6 danh dau (checkbox). Cac giang

vién hién dang phu trach méon hoc nay sé dugc danh dau san.

Admin tién hanh chon (tick) hodc bo chon (untick) cac giang vién dé gan
hodc huy gan khéi mon hoc.

. Sau khi hoan tét Iya chon, Admin nhan nat "Luu thay doi".

Client gtri mot yéu cau dén may chu, bao gobm ID cua moén hoc va mdt
danh sach (array) cac ID cua tat ca giang vién da dugc chon.

Mady cht nhéan yéu cau. Dya trén ID mon hoc, may chu s€ xo6a tat ca céc
phan cong cii lién quan dén mon hoc do6 va tao ra cac ban ghi phan cong
mai dya trén danh sach ID giang vién dugce gui 1€n.

. May chil tra vé thong bao thanh cong.

Client hién thi thong bao "Cap nhat phan cong thanh céng" va dong giao
dién phan cong. Use case két thic thanh cong.
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Ludng sy kién phat sinh/Kich ban phét sinh

3.2.18. Use case Quan ly tai khodn gidng vién dang cho phé duyét

Do phire
R Quan ly tai khoan gidng vién dang cho | (..
ap:
Tén Use Case phé duyét
Trung binh

Cho phép Quan tri vién (Admin) xem danh sach céc tai
khoan co vai tro "Giang vién" mdi dugce tao va dang ¢ trang
thai "Cho phé duyét", sau d6 ra quyét dinh chap thuan (kich
hoat) hoic tir chi tai khoan do.

Tac nhan
Admin

Admin d3 dang nhap thanh cong. C6 it nhat mot tai khoan
Tién diéu kién | Giang vién duoc tao nhung chua dugc kich hoat (dang &
trang thai cho).

Trang thai tai khoan Giang vién duogc cap nhat thanh "hoat
dong" (active), cho phép ho dang nhap.Tiwr choi: Yéu cau ve
tai khoan bi x6a hoac chuyén sang trang thai "da tir choi".

Hay | Thanh
diéu | cong

Lbi Trang thai tai khoan khong thay doi.

PAC TA CHUC NANG

Luéng sur kién chinh/Kich ban chinh

1. Use case bt dau khi Admin truy cép trang "Quan 1y Ngudi dung" va chon
tab/bd loc "Cho phé duyét".

2. Hé thdng hién thi mot danh sach céc tai khoan Giang vién dang c6 trang
thai 1a "cho phé duyét" (pending approval).

3. MJi hang trong danh sach hién thi thong tin co ban (Ho tén, Email, Ngay
tao) va hai nat hanh dong: "Chép thuan" va "Tur chdi".

4. Néu khong co tai khoan nao dang chd, hé théng sé hién thi thong bao
"Khong c¢6 tai khoan nao dang cho phé duyét.”
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5.

(Phan nhanh) Admin c6 thé thuc hién hanh dong Chap thuin (Ludng
B) hoic Tir choi (Ludng C).

Ludng B: Chap thuan tai khoan

1.

Tu danh sach chd, Admin nhan nit "Chép thuan" trén mot tai khoan cu
thé.

Hé théng hién thi hop thoai x4ac nhan: "Ban c6 chic chin mudn kich hoat
tai khoan cho [Tén giang vién]?".

. Admin chon "Pdng y".

Client giri yéu cau "Chap thuan" dén méy chil, kém theo ID cia tai khoan.
Méay cha cap nhat trang thai cua tai khoan trong CSDL
tur pending_approval thanh active.

(Tuy chon) Hé théng glri mot email thong bao dén giang vién ring tai
khoan cua ho da duoc kich hoat.

May chi tra vé thong bao thanh cong. Giao dién x6a tai khoan khoi danh
sach "Cho phé duyét" va hién thi thong bao "Tai khoan da dugc kich hoat
thanh cong". Ludng B két thuc.

Ludng C: Tt chdi tai khoan

. Ttr danh sach cho, Admin nhan nat "Ttr cho1" trén mot tai khoan.

H¢ thong hién thi hop thoai xac nhan: "Ban c6 chac chan mudn tu choéi yéu
cau tao tai khoan nay?".

. Admin chon "Péng y".

Client giri yéu cau "Tir chbi" dén may chu, kém theo ID cia tai khoan.
May chu x6a ban ghi tai khoan dang cho duyét khéi CSDL (hoac cép nhat
trang thai thanh rejected).

(Tuy chon) Hé thong giri mot email thong bao cho nguoi dang ky rang yéu
cdu cta ho da bi tir choi.
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7. May chi tra vé thong bao thanh cong. Giao dién x6a tai khoan khoi danh
sach "Cho phé duyét" va hién thi thong bao "Da tir chdi yéu cau tao tai
khoan". Ludng C két thuc.

3.2.19. Use case Xem thong ké tong quan toan hé thong

Do phire
Tén Use Case | Xem thong ké tong quan toan hé théng | t2pP:
Cao

Cho phép Quan tri vién (Admin) xem mdt trang tong quan
Mo ta (dashboard) voi cac so 1i€u, chi s6 va biéu do thong ké cot 161
vé toan bo hoat dong cua hé thong.

Tac nhan
Admin

Tién diéu kién | Admin d3 ding nhap thanh cong vao hé thong.

Thanh | Hé thng hién thi trang dashboard véi cac dir liéu thong ké

Hau cong tong quan chinh x4c va truc quan.

dicu ) i 7

kién Lai Hé th~6ng khong thé tai va xu 1y dir li¢u, va s€ hién thi thong
bao 1061.

PAC TA CHUC NANG
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Luéng su kién chinh/Kich ban chinh

1. Use case bat dau khi Admin truy cap vao trang "Dashboard" hoic "Téng
quan hé théng".

2. Client ty dong giri mot yéu cau dén may chu dé 1dy dir liéu thong ké toan
hé thdng.

3. May chu thuc hién nhiéu truy van téng hop (aggregation) trén cac bang
khac nhau ctia co sé dit liéu dé tinh toan céc chi sd hiéu suat chinh (KPIs):

a.

+

d.

+

V¢é nguoi dung:
Tong s6 nguoi dung.

Phén bo s6 lugng ngudi ding theo timg vai trdo (Admin, Giang vién,
Sinh vién).

S6 luong tai khoan méi trong thang.

VE tai ligu:

Téng s bai ndp trong hé thong.

Phan bb s6 luong bai ndp theo timg trang thai (Cho duyét, Pa duyét,
Bi tir chdi).

Vé mén hoc:

T6ng sé6 mon hoc dang co.

V& hé thong:

T6ng dung luong luu trit ma cac tép tai 1én dang chiém dung.

4. May chu tap hop tat ca dit liéu da tinh toan vao mot doi tuong JSON va tra
vé cho client.

5. Client nhan dit liéu va hién thj l1én giao dién mdt cach tryc quan, thuong
bao gom:
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a. Mot ddy cac thé (Cards) hién thi cac KPI quan trong nhat (vi du:

Tong ngudi dung, Tong tai licu).

b. Mot biéu dd cot hodc tron dé thé hién sy phan bo nguoi dung theo

vai tro.
c. Mot biéu d6 tron khac dé thé hién ty 1€ cac bai ndp theo trang thai.

d. Mot biéu dd duong (line chart) c6 thé hién thi xu hudng ting trudng

ngudi dung hodc sb lugng bai ndp theo thoi gian.

e. Use case két thuc thanh cong.

Luong sy kién phat sinh/Kich ban phét sinh

3.3. Biéu dd tuan tu

3.3.1. Bi¢u d6 tuan ti usecase ding nhap

Trinh duyét [Client) May chi (API) € 54 dif liéu
Mgudi ding
1. Wadp email, m3t khdu vi nhidn "Ding nhdp”
>
2. Gifi yéu c3u POST rapisauth/login véi (email, password)
uy van tim ngwdi dung dua trén email
4. Tra vE théng tin ngu¥i dlng (bao gdm mat khdu 43 mi héa)
13 [93ng nhdp th 5]

5a. 50 5anh m3t khau ngudi ding nhdp v&i mat khau trong BB -> Hap 1&
—
6a. Tao mdt JSON web Token (JWT} chifa thing tin ngudi ding
—

7a. Tra v& Response 200 OK clng vdi JWT

5a. Chuyén hudng ngudi ding dén trang Dashboard

[28ng nhdp thit bai (sai théng tin}]

5b. 0 s3nh mét khidu -» khéng hop 18

-

sb. Tré vE Response 401 Unauthorized (L&i xéc thic)

7b. Hién thi théng bdo L& "Email hodc mat khiu khing chink xdc

Trinh duyét (Client) May cha (aP1) o 50 dif liéu

Ngudi ding

Anh 0.18. Biéu do tuan tw chirc nang Péing nhdp
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3.3.2. Biéu do tuan tu usecase dang ky cuia sinh vién

Trinh duy2t {Client) May chi [arl) €0 ¢ dif lidu
Ngurdi ding
1. Di&n théng tin (tén, email, mit khiu) vi nhdn *ping lyf*
2. Kiém tra dir B8u ivi dy: mét khiu xdc nhén phai khdp)
]
-
3. Gifl yéu cBu FOST /apifauth/register vai dif iu d3 nhip
4. Truy vin ki€m tra xem email 43 tBn tai chua
alt [Email 43 duge sir dung]
5a. Tra vE mot ban ghi ngudi dung 43 tin tai
-
4a_ Trd v& Respanse 405 Conflict (Li tring 1p)
7a. Hign thi thing bao 131 "Email nay d3 dudc 31 dyng”
[Email hap 18]
55. Tra v& null (khéng tim thiy nqudi ding nao)
&b. M3 hda mit khiu cia nguidi ding
-«
Tb. Chen (INSERT) ban ghi ngudi diing mdi i vai tro student’
§b. Xac nhan d3 chén thanh céng
5b. Tra v& Response 201 Created [T2o thanh cng)
-
10b. Hién thi *pdng ky thanh céng!” va chuyén hurdng dén trang Ding nhdp
Trinh duyr {clisnt) My chil (apr) o sé dE lidu
Ngudi ding

Anh 0.19. Biéu do tuan tw chirc nang Dang ky ciia sinh vién

3.3.3. Biéu dd tuin tu usecase ding xuat

Trinh duyét (Client)
Ngudi ding
1. Nhan vao nut "Pang xuat”

2. Xd6a JSON Web Token (JWT) da luu trong localStorage

0

3. Chuyén hudng ngudi dung vé trang Dang nhap

Trinh duyét (Client)
Ngudi ding

Anh 0.20. Biéu do tuan tw chirc ndng Pang xudt
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3.3.4. Biéu dd tulin tu usecase thay d6i mat khiu

Trinh duyét (Client) May chi (AF1) €0 54 dif u
Hgudi diing
1. ih3p M hign tai, WK mdf, xdc nhdn MK md va nhan "Ly’
2. G0 yéu c3u PUT rapisuserrpassword (kém JwT, MK hién tai, i méi)
3. Xic thue JwT o€ 1y 1D ngui ding
4. Ly thing tin ngrsi diing (g5m mat khiu d& ma hda) tir CSoL
5. Tra v& thing tin ngudi ding
- . . -
alt [t khu hign tai ciinh xic]
3. 50 sanh MK hi€n tai v&i MK trong DS -» Hap L&
—
72 wd hda it kndu méi
—
8a. C3p nhat |UPDATE) mat khdu mdi g3 mi hda vio ban ghi nguei ding
%a. Xac nhdn cdp nhit thanh cing
10a. Tra v& Responss 200 OK (Thanh cong)
11a. Hign thj thing bac "D&i mat khiu thanh cing!*
[M&t khdu hién tai khéng chinh xic]
6b. 50 s3nh MK hign tai wai MK trong DB -» Khing hap L&
—
-
Th. Trs v Response 400 Bad Request (L3}
8. Hin thi thing bdo 181 "wat kndu hidn tai khdng chinh xdc
Trinh duyét (Client) May chi (471} € s dif liéu
Ngudi diing

Anh 0.21. Biéu do tuan tw chirc nang Péi mdt khau

3.3.5. Biéu do tuan ty usecase tim kiém tai liéu

Trinh duyét (Cliznt) may chd (aP1) o sd dif lidu
Hgudi ding
1. whEp ti¥ khda tim kiSm v thode chon 3 loe (mBn hoc)
2. Gir yéu c3u GET /apifssarchfheyword=... Bsubject=_.. (kém JWT)
3. Xac thut JWT cla nguidi ding
4. Xy dung va thuc thi truy vEn tim kidm tai lidu wdi cac didu kign:
- status = ‘approved’
khétp v keyword v subject
5. T vE danh sich cic 3 lidu tim thdy
6. Tra v Response 200 OK cUng vai danh sach tai igu (JSON)
alt [Tim thdy tai liéu]
7a. X f di lidu JSON vi render giao dién
—
&a. Hién thi danh sich cac tii Lidu phil hgp
[khéng tim thiy tai ligu]
7h. D li€u tra v& |3 mgt danh sach réng
b. Hién thi thing bdo "Khang tim thay tai liéu nao phis hop®
Trinh duyét (Client) may chi (a71) o 50 di¥ ligu
Hgudi ding

Anh 0.22. Biéu dé tuan tw chirc nang tim kiém tai liéu

3.3.6. Biéu do tuan tu usecase tim kiém tai liéu
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W thEng luu tr (Fie System)

Trinh duyét (Clicat) My chd (aPr) Cosd olf éu
.
A
.
1. Xac thuic JWT va Sy ID tai Liéu
?
4. Dung 1D & truy v8n Ly théng tin tii bk (dwing o3n fiic, tén file géc)
63, Yéu cBu doc tile tif duling dda 43 Iy
7a. Tra v& ndi dung fic (@3ng stream)
9a. Hilin thi B3p thoa! Luw tép” 68 equil ding I Mie vE may
[Fie kndag tn ta1]
6b. Yéu cBu doc e -» Khang tim thiy
75. BSo 181 hndag tim thy the
.
,
9. HEn thi thing baa 131 Tép khiing thn tal hodc & b s’
Trish duyét (Clicet) My chd (APT) Cosd alf iéu HEé thing lwu trlX (Fie Systom)
.
Anh 0.23. Biéu do tuan tu chirc nang tdi tai liéu
e X1 by
3.3.7. Biéu do tuan t Op bai ta
Q. /. bleu do tuan ty usecase nop bai tap
Trinh duySt (Client} My chil (APT} HE thilng W trif file € s o Lidu
Sinh vigén
fchgn man hoc, t€n bai} va chon mdt tép
2. Whin it "Nop bai™
|
3 G yéu chu POST fapifsubmissians (dang multipart /form-data, kém TWT}
Middleware (vi du: Malter) i 1y vic i file lén
alt [Tai file thanh cing]
Aa. Lufs file v thif muc uploads
Sa. Tvi i thing tin file 4 lub (duling di, tén file}
Cantredler tifp tuc xif 1 logic
. LSy thing tin b ndp va ID sinh visn Ll JWT
7a. Tac miit bin ghi méi trang bang ‘submissions g
)
82, Xac nhiin d tac ban gf
9a. Trd v Respanse 201 Crested (Tharh cang)
10a. Hifn thi thing béa "Nop bai thinh cing! Dang chif phé duygL”
1L khi tai file]
b Glp 15 khi lut fite vi du: file qua Wn_ khang ca quyén ghi)
6b_ Trd v Respanse 18 (vi du- 413 Payioad Too Large)
To. Hids tufeing ding v du: File gu Lo
R
Trink duyit (Client) My il APT} HE thirg w4l file o 5 o L
Sinh vigén

Anh 0.24. Biéu do tuan tw chirc nang ngp badi tdp
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3.3.8. Bié¢u do tuan tu usecase xem lich sir cac bai da ngp

Trinh duyét (Client) May chl (AP Cosd dﬁlﬁu
i
. Truy cép vao trang "Lich sd ndp bai
2. G yeu cBu GET fapifsubmissions Mhistar em IWT)
6. Tra v& Response 200 OK cing wdi danh sach diT liéu
alt [Sinh vién & tifng ndp bi]
Ta. X by o Liu vi render giso difin bang lich sir
—
Ba. Hién thi danh sach cac bai d& niip clng tramg thai (Chet dupdt, D& duydt, Bi tlf chéi)
[Sinh vién chulz ndp bai naz]
b. D& liu trd v la dank sach ring
—
Bb. Hién thi thang bao "Ban chua
Trinh duyét (Client) My chil (AP1) Cof 58 o iy
i
2 aA 2 L. . s g ae A
Anh 0.25. Biéu do tuan ty chirc nang xem lich s cdac bai da nop
. x s ,
oA A A A A 14 A
3.3.9. Bi¢u do tuan tu usecase xem trang thong ké ca nhan
Trinh duyét (Client} My chis (APT) 5 I it
1.Tr % "Th ki h hodic Dashboard
.
2. GUfi yéu clu GET Japi/users /me/ statistics (kism JWT)
.
hfc JWT va Lay ID ien
Lig
=
4. Thut thi truy vin
A
. Kt e 5. approved: 10, rejected: 3, pending: 2]}
b X Iy, i trisc Lai ol Ligy
>
E

3.3.10.

7. Tré i Response 200 OK vii o tWing JSON chifa dif [y thiing ke

8. Sir dung o lidu & c8u hirk va v cic bits db (ding th vidn shu Chare js

—

9. Hitn thi trang thiing k& hoin chinh v cic chi 56 vi bidu d8 true quan

Trirh duyde (Client)

ey chis (AP

Anh 0.26. Biéu do tuan tw chirc ndng xem trang thong ké sinh vién

Biéu do tuan tu usecase Giing vién xem danh sach bai nop
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Trinh duyét (Client) My chil (AP1)

Cof s 6 L
Gidng vign
1. Truy cp trang "Quan 1y bai nip” hodz Dashboard
2. GUfi yeu chu GET /api/submizsions/ pending (kém JWT)
3. Gar thast JIWT va &y 1D cla gidng vign
4. Ding 1D gilng vign 48 truy viin |Gy danh sich cic man hoc nguli nay phy trich
5. Tra v danh sach cac IB min hoc (subject_ids)
A
6. Truy viin bing ‘submizsions’ ¢£ 1y cac bai nép thda mén 2 didy kié
- status” i ‘pending
- “subject_jd’ ndm trong dank sach cac man hoc § trén
8. Trd v& Response 200 OK vdi
alt [C i ndp dang chily]
9a. Remder gizo dién bang céc bi ndp
thi danh sach cac bii ndp can s 1y, mbi ba va Tt chil
[Khéng co bai ndp nan]
. DI
0. Hin thi thang béc "Khing o bii ndp nic dang chd duyét”
Trinh duyt (Client) May chu (APT) € 5 o lidu
Gilng vién
Anh 0.27. Biéu do tuan tu chirc nang quan ly bai nop
2 X X
3.3.11 Biéu do tua Giang vié ét bai ng
3.11. i€u do tuan tu usecase Giang vién duyét bai nop
Trih syt (Client) My chi (AP ol st o i
Gilang wiEn
Béi clnh: Gidng vién dang & trang danh sich bi nip chi duyie.
1. Hh&n nist "Duy@t” trén mit bai ndp cu the
2. Gifi yéu cau PUT i approve (kiam JWT)
3. Mac thife JIWT va ki tra xem gidng vien cé quyEn duySt bai ndp néy khing (dua trén man hoc phy trach
alt [Gidng vién o quyiin dupét]
4a. GUA Linh UPDATE o8& di “status’ cla bai ndp thanh ‘spproved
|
5a. ér nhin cip nhdt thinh cing
.
6a. GUii 1&nh INSERT J€ tac mdit thang bao mdi cho sinh vién ndp bai
Fa. ¥Xac nhin tao thang bas thanh cang
..
a. Trk vE Respanse 200 04 (Thash cing)
9. C2p ) v hidin thi théing bin "D duylt this
[Gidng vien khamg c& guyin]
that bai
Sh. Trd vit Respanse 403 Forkidden (Khang cf quyln truy cip)
!
b1, irg bk 151 “Ban khing ¢ quylin thic hin hanh ddng rdy”
’
Trinh duydt (Clisnt) Mty chil (aP1) o st diT lids
Gidng vign

Anh 0.28. Biéu do tuan tw chirc ndng duyét bai nép
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3.3.12. Biéu dd tuin tw usecase Quan Iy tai khoan nguoi diing
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Trinh duyét {Chient) Wiy chid (AP1) ol s i 18

Ak
1. Ty cip trang Tuan by Mg clng”
2. Gl yéu cBu GET faplrusers fkém JWT 58 wic thaic Admin}
3. Truy v L%y danh sich nquitl ding {cb phin trang)
4. Trd v damk, zich ngui ding
5. Tra v Response 200 DK val diF By danh sich
6. Hin thd Bding Sanh sheh nquidl ding v ede it chibe nding
opt [Chinh si%a val tré]
7a. Wi i “S0a", thay 881 vai tré trong form va nhidn “Luu”
Ba. GO i cBu PUT fapl/users ] hém vai trd mdiy
9. Gidl lénh UPDATE 4 thay a8l vai tré oda ngudl ding trong C50L
#0a. Kic nhin cip mhat thans cing
112 Tri vE Respanse 200 OK
12a. C3p nhie 121 bang wi hidn thi thiing bde "Cip nhit thanh cdng™
ot [ ngu i)
7be Nhdn nit %ha™ wi sdc nhdn trong hip thoal
b Gl yéu cAu DELETE Japi/users.
al [Admin khéng b xba chinh minh)
. KsEm tra I cAn xa khing trins w6l ID cla Admin dang ding nhdp
100, GO énh DELETE o xda nguifi ding khil CSOL
115, XMic nhdn wéa thanh cing
12b. Trid ¥E Fespanse 200 0K
13b. Cap nhit Lal bang va hién thi thiing bdc 53 ngual ding thanh céeg”
[Admin £ wéa chvins mich]
B¢, Phit hidn 1 cBn #éa L cla chinh Admin
0. Tra ¥E Response 400 Bad Request (LB
t12. Hin thi théing bdn 131 Baa khing the aéa bl bhedm el chinh mink™
Trinh duyét {Chent) My chal (4PI) Cd sif aif 188
Adiminy

3.3.13.

Anh 0.29. Biéu do tuan ti chire ndng qudn Iy tai khodn

Biéu do tuan ty usecase Quan ly mon hoc
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Anh 0.30. Biéu do tuan ti chire nang qudn Iy mén hoc
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3.3.14.

Biéu do tuan ty usecase Gan giang vién vao mon hoc

it

3.1.15.

Admin

1. Ehon it s b v shlin vie chic g P cire ghimg xi

ik s, |

By b (A

£ vt 3 U
ciu G gy v
-
. Liy darh e 51 e g v vi s sieh i g vhi 28 e e che e bt miy.
.
4. 104 3 e e aich L
.
5. 18 Ruagesraw 580 0 vt 43 b
-
.
8. Gy s PUT g suspocta [ asgnesemta vt avb g chile I e cie gibeg viém 3¢ chor
.
a1 o i
.
.
.
12, 1rk 3 Mespuaese 30505 {Tkeh i
-
ik s, (| [T £ o 3

Anh 0.31. Biéu do tuan tw chirc nang gan giang vién vao mon hoc

Biéu d6 tuiin tu usecase cac tai khoan giang vién dang cho phé duyét

1. Truy cp trang “Qusdn [ nguidh dimg” va chin tb “Chi phs deyft

Trinh cuuyit (Client)

6. Hin thi danh sach cac tai khodn dang chdf, mbi

Khodn ca it "Chip thudr™ va Ti chii’

2. G yéu eliu GET Japifusersstatus-pending (kém JWT)

5. Tri vik Remponzs 200 OK vli o lidu

My chil (4P1)

ot 500 o Lty

3. Truy vn cie nguih ding ca vai bré ‘lectures’ va trang thii pending_sppeoval

4. Trd v danh sich cac 1 khadn dang chif

Fa. Hhdin nist "Chip thudn’

rin it tii bhodn

[Chim thun ai khodn]

12a. Céip rht Ul (xisa t3i Rhodn bhoi dank sich chif) va bo tharh céng

Ba. Gifi yiu cin PUT Japi/uzers i}/ approve

%a. Cip nhit {UPDATE] trang thii ciia tai khadn thinh ‘sctive’

10a. Xic nhdn cip nhat thach cing

(Tisy chon) G email thing bao i bhodn 48 duge kich heat

a. Tré v Respanse 200 0K

Tb. Mhiin nit “Tir chii™ trén medt tai khodn

[T chii 1ai khodn]

12b. Cép riist W (i i khodn khdi danh sach chifh va bio 43 tf chii

8 Gifi yiu cdu DELETE Fapi/users/§i

(4 méa yEu ciu)

b ¥am (DELETE) bin ghi tii khodn dang chif khdi €501

{Tiay chan) Gii email thing bia yu £3u di bi 1if chii

11b. Tré v Respanse 200 0K

Admin

Trinh cuuyit (Client)

My chil (4P1)

ot 500 o Lty

Anh 0.32. Biéu do tuan tw chirc ndng phé duyét giang vién
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3.4. Thiét ké co so dir liéu

3.4.1. So dd co sé dir liéu

u £ academic_repository submissions u £ academic_repository subjects
g id - int{11) leid:int(11)
# student_id - int(11} /" | & code : varchar(50)
# document_id : int(11) & name : varchar{255)
# year :int(11)
# lecturer_id : int{11)
m created at - timestamp

# score  int(11)
& feedback : text

m submitted_at - timestamp
2 description : text

u o academic_repository documents
2 id :int(11)

@ title : varchar(255)

2 description : text

i file_path : varchar(500)

@ file_type : enum{'pdf,'docx’,’zip’,'other’)
g tags : longtext

# subject_id - int{11)

# uploaded_by : int(11)

o status : enum{'pending’,'approved’, rejected’)

nq academic_repository users
2 id : int(11)

2 email : varchar(255)

@ password : varchar(255)

2 full_name : varchar{255)

@ role - enum('student’,'lecturer’,’admin’)
m created at: timestamp

# views - int(11) % status : enum("active’,' pending’)

@ created_at : timestamp
i) feedback : text
i original_filename : varchar(255)

Anh 0.33. So do co sé dir liéu
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CHUONG IV: CAI PAT VA XAY DUNG HE THONG

4.1. M0bi trwong phat trién

D¢ xay dung hé thong, cac cong ngh¢ va cong cu sau da duoc lua chon va st

dung:

Hang muc

Cong ngh¢/Cong cu

Mo ta

Backend

Node.js

Nén tang JavaScript phia may
chu, giap xay dung cac tng
dung mang nhanh va c6 kha

nang mo rong.

Backend

Express.js

Framework web cho Node.js,
cung cip mot bo tinh ning
manh mé& dé phat trién API

RESTful mét cach tdi gian va

linh hoat.

Backend

MySQL

H¢ quan tri co so dir liéu
quan hé (SQL) pho bién, no1
tiéng v€ su on dinh va hiéu

nang.

Backend

mysql2

Thu vién (driver) dugc to1 uvu
hoa cho Node.js dé két noi va
tuong tac voi co so dir liéu

MySQL.

Backend

JSON Web Token (JWT)

Tiéu chuan mo dé tao cac

token truy cap, duoc sur dung

87




dé xéac thyc va phan quyén

nguoi dung mot cach an toan.

Frontend

React]S

Thu vién JavaScript pho bién
dé xay dung giao dién nguoi
dung (UI) dya trén cac thanh

phan (components).

Frontend

React Router

Thu vién dinh tuyén (routing)
cho cac tng dung React, cho
phép diéu hudng giira cac

trang khéac nhau.

Frontend

Axi0s

Thu vién HTTP client dua
trén Promise, dugc stir dung
dé thuc hién cac yéu cau API

tir trinh duyét dén may chu.

Frontend

Bootstrap/CSS

Framework CSS duoc st
dung dé xay dung giao dién
responsive, than thién véi
nguoi dung mot cach nhanh

choéng.

Cong cu

Visual Studio Code

Trinh soan thao ma ngudn
chinh duogc sir dung trong qua

trinh phat trién.

Cong cu

Postman

Cong cu dé kiém thu va go
161 cac diém cudi (endpoints)

cua API phia backend.
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Hé théng quan 1y phién ban
phan tan, theo doi cac thay

A it & GitHub .. ; x
Cong cu Git & GitHu doi trong ma nguon va ho trg

cOng tac.

Trinh quén 1y géi cho

Node Package Manager JavaScript, dflng dé cai dét va

Cong cu (npm) quén 1y cac thu vién cua dy

r

an.

4.2. Céu tric du an

Dy an dugc chia thanh hai phan riéng biét: academic-backend (may chi)
va frontend (may khach).
4.2.1. Céu tric du 4n Backend

M3 nguén backend dugc t6 chire theo mé hinh MVC (Model-View-Controller)

bién the, gitp ma nguodn rd rang, dé bao tri va mé rong.

academic-backend/
|— middleware/ Chifa cdc ham trung gian (xdc thyc, xir 1y file upload)

| F—— auth.js
| L upload.js
— models/ Chifa cic 1dp/ham dé twong tac vdi cdc bang trong CSDL MySQL

Pinh nghia cdc diém cudi (endpoints) cia API

Thu muc luvu trir cdc file do ngudi dung tai 1én

Chita cac ham tién ich diung chung

File cdu hinh mdi truwong (bién méi trudng)

Cau hinh va tac connection pool dé k&t ndi dén CSDL MySQL
File khgi dong chinh cda mdy cha

Anh 4.1. Céu tric thu muc backend

4.2.2. Céu tric dy an Frontend
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Mi ngudn frontend duoc xdy dung bang Create React App va cé cdu trac thu

muc duoc to chuc theo chire nang.

fr

,—-.
|
|
|
|
L

er, Sidebar)

ogin, Dashboard)

Anh 4.2. Céu triic thu muc frontend

4.3. Mo ta cac chirc nang chinh

4.3.1. Chirc nang chung
Ding nhap va Pang ky: Hé théng cho phép nguoi ding méi dang ky tai khoan
(Vi vai tro sinh vién) va ngudi ding da co tai khoan dang nhap dé truy cép cac

chtrc nang tuong trng vaéi vai trod ciia minh.

Dang Nhap

Anh 4.3. Giao dién Trang dang nhap
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Pang Ky

Email

=

Vaitrd *

or Lol
[ Téiddng y vai cac diéu khe diéu ki

DANG KY

DA c6 13 Knodn? DANg nhap

Anh 4.4. Giao dién trang ding ky
Tim kiém va Tai tai liéu: Sau khi ddng nhap, tat ca nguoi dung déu co thé truy
cap kho tai liéu chung, tim kiém céc bai ndp da dugc duyét theo tir khoa hodc

mon hoc va tai vé tham khao.

o Nguyén Van An
Sinh vién

Kho Hoc Thuat

Tim Kiém Tai Liéu
Tir khoa (title/description)

» cné g8 i

Tags (dy chon)
83 Dashboard

Q  Tim Kiém Mén Hoc (tiry chon) -
B DéimMatkndu m
B nopBa

Tiéu Bé M& TS M HoC Actons

test2 1 ‘Web Dev ® *

e thi test aong of 1est ali iéu Toan Roi Rac ® *

edwisd digsfd Web Dev @ %

Bai Tap Lom bai tap I6n test Web Dev ® %

Nop Bai Test Test xem dugc chua Web Dev © %

B3l 13p Iom vé Express js Dur &n quan i tai #u hoc thudt Web Dev © 2

[ ©angxuit

Anh 4.5. Giao dién trang tim kiém va tdi tai liéu
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4.3.2. Chirc nang caa Sinh vién
Nop bai tap/tai liéu: Sinh vién co thé nop bai tap 16n hodc dd 4n ctia minh cho
mot mén hoc cu thé. Bai ndp sé& & trang thai "Cho duyét".

o Nguyén Van An

Kho Hoc Thuat

Nop Bai Tap Lén

53 Dashboard

B Théng Tin Bai Nop

Mén Hoc

B DéiMatkhiu

Nop Bai

& File & Tags

[> Dangxul

Anh 4.6. Giao dién trang nép bai
Theo doi lich str va trang thai bai ndp: Sinh vién c6 thé xem lai danh sach cac
bai minh d ndp, theo ddi trang thai (Chd duyét, Pa duyét, Bi tir chdi) va xem

phan hoi tir giang vién néu bai bi tur choi.

o Nguyén Van An

Kho Hoc Thut

Dashboard
Chao mirng Sinh Vién - Nguy&n Van An
Ché 85 11

Danh Sach  ThéngKé  Bao Céao

B8 Dashboard

Bai Nop Cua Toi

Q  Tim Kiém
B8 0diMsKniu Tiéu D& Trang Thai Mbn Hoe Ngdy T3o Hanh Déng
Np Bai Tests [ Cher duyir | Wieb Dew 112025

test2 [ £ duyis ] Wieb Dew 112025

Bé 14 [ 4 duytt | Rii Rac 1510

edwisd [ i duytt | Web Dev 801012025

Test2 Bai Tap Tir chi b D 81072025

Ngp B b D 8/102025

B tdp 4o vi Express js D3 duydt Web Dew 8102025

[ ©angxudt

Anh 4.7. Giao dién trang lich sw ngp bai
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4.3.3. Chirc nang caa Giiang vién

Duy¢t bai ndp: Giang vién xem danh sach cac bai ndp dang cho duyét thudc

cac mon minh phuy trach va ra quyét dinh "Duyét" hodc "Tir chdi" (kém phan

hdi).

o Trén Van Béo

Kho Hoc Thuat
Cné 8 1

B3 Dashboard

Q  Tim Kiém

B  ©iMatkhiu

® Quan Ly Bai Nop

[+ Dangxudt

Dashboard

Chao mimg Gidng Vién - Trdn Van Blo

Danh Sach Théng Ké Bao Cao

Bai Ché&r Duyét

Tiéu Dé Trang Thai

Mén Hoe

Web Dev

Ngay Tao

1111172025

Hanh Déng

Anh 4.7. Giao dién trang duyét bdi ciia gidng vién

Quan 1y bai nop: Xem lai tat ca cac bai ndp (6 moi trang thai) trong cdc mon

hoc minh quan ly.

o Trén Van Bio
Kho Hoc Thuat

» cné 6o i

B3 Dashboard
Q  Tim Kiém

B odimatkhiu

& Quan Ly Bai Nop

Quan Ly Bai Nép

cac bai ndp cia sinh vié

~ B loc

Sinh vién Tén bai ngp

0 Nguyén Van An Tests

0 Nouydn Van An test2

0 Nguyén Van An ednisa

O rowenmimo B T4p Lon

0 Nguyén Van An Test2 B3 Tép

0 Nguydn Van An NOp BAi Test

0 Nguyn Van An B tép ko vé Express js
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Tran Van Bao

Gidng vién
Kho Hoc Thuat

® Ché a6 t6i

83 Dashboard
Q  Tim Kiém
B 9éiMatkniu

® Quan Ly BaiNop

[> Bangxudt

Dashboard

Chao mirmg Gidng Vién - Tran Van Bio
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Anh 4.9. Giao dién trang bdo cdo cia Gidng vién

4.3.4. Chirc nang cia Admin

Dashboard tong quan: Xem cac sd liéu théng ké toan hé théng nhu tong sb

nguoi dung, téng s tai liéu, dung luong da str dung.

Doan Duy Linh
Guan b vién

Kho Hoc Thuit

= Ché 46 téi

83 Dashboard
Q. Tim Kiém

B  Déimatkndu

[ Dang xuét

Quan Ly Admin

QUANLYUSER  QUANLYMONHOC  THONG KE
Email HoTén
studentag@exampie com Fnam Hiku Bién
aamin1 @example com Bain Duy Linh
student2@example com Nauyén Thi Thdo
IeCturer1@examphe. com Trdn vin Bdo
student1@example com Nguyén Van An

val Trd

Bl

studant

Ngdy Tao Hanh Bong
1611072025 S Xa
08/10/2025
0811072025 Sim Xa
08102025 S Xa

081072025 S Xoa

Anh 4.9. Giao dién trang quan Iy user ciia admin
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Poan Duy Linh

Quin fr vién
Kho Hoc Thuat

» Ché 80 1

8§ Dashboard
Q, TimKiém

B 9diMatkniu

[ ©ang xuat

Quan Ly Admin

QUANLYUSER  QUAN LY MON HOC

& Mén hoc 83 duroc cdp nhét thanh céng

M3 Mén Hoc Tén Mén Hoc
CNTT8 Python
€5200 Todn Cao Cép
TRR12 Toan Rbi Rac
s Web Dev

THONG

KE

Nam Hoc

2025

2025

2025

GIANG

EN CHO DUYET

MOTA

Hoe ngdn ngit 13p trinh python

fest

mdn hoc test

Testz

Gidng Vién

Pham Thanh Lam

Trdn Van Bdo

Nguyén Thi Thdo

Trdn van Bdo

Hanh D6ng

Anh 4.10. Giao dién trang qudn Iy mén hoc ciia admin

Doan Duy Linh

Quin r vién
Kho Hoc Thuat

™ Ché ad 16

Dashboard
Q  Tim Kiém

B ©diMatkniu

[ Dang xudt

Anh 4.11.

Quan Ly Admin

QUAN LY

QUAN LY MON HOG

& Mén hoc 43 dugc c3p nhat thanh cong

Thong Ké Tong Quan

6 4

Téng Nguii Ding

& Tai Lieu Theo Giang Vien

THONG KE

Mén Hoc

Gidng Vién Téng Tailiéu DA Duyét

Trén Van Bio 7
Nguyén Thi Thio

Pham Thanh Lam 0

8 Tai Liéu Theo Mon Hoc

Mon Hoc Tong Tailiéu  DaDuyét
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CHUONG V: KET LUAN

Sau mot thoi gian nghién ctru, phan tich va trién khai, du an "Xay dung hé thong
quan ly dir li¢u hoc tap" da hoan thanh cac muc ti€u co ban dé ra. Chuong nay s€ téng
két lai nhirng két qua da dat duogc, chi ra nhitrng mét con han ché va dé xuit céc huong

phat trién tiém nang cho dy 4n trong tuwong lai.
5.1. Két qua dat dugc
Trong qua trinh trién khai va phét trién dy an, em d3 dat duoc nhimg két qua
quan trong, bao gdm:
~ Hoan thién tai liéu: D3 phan tich va dic ta chi tiét cac yéu ciu chic ning ciia
hé théng théng qua cac biéu dd Use Case, ciing nhu thiét ké chi tiét ludng

hoat dong cho timg chirc ning qua cac biéu d6 tuan tu (Sequence Diagram).

- Xay dung co s dit liéu: Da thiét ké va trién khai thanh cong co so dir lidu
quan hé bang MySQL, dam bao ciu tric dé luu trit va quan 1y hiéu qua dir
liéu cho cac dbi tuong chinh: Nguoi dung (voi 3 vai tro), Mon hoc, Bai ndp,
va Thong béo.

- Xay dung Backend: D3 phat trién thanh cong hé thong API phia may chu
bang Node.js va Express.js, xt Iy toan bo logic nghiép vu cho cac chirc ning
cdt 161 nhu xac thuc, phan quyén, quan 1y dir liéu va tai tép lén.

- Xay dung Frontend: Pa tao dung giao dién ngudi dung hoan chinh
bang React.js, cung cap trai nghiém ngudi dung riéng biét va phu hop cho ca
ba vai tro: Sinh vién, Giang vién va Quan tri1 vién.

- Hoan thién céac chtic nang chinh:

+ Sinh vién: Pang ky, dang nhép, doi mat khau, ndp bai tap cho mon hoc,
xem lich st va trang thai bai nop, xem phan hi cua giang vién, va xem

trang thong ké c4 nhan.
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+ Giang vién: Quan 1y cac bai ndp dang cho duyét thugc mon minh phu
trach, xem lai tit ca bai ndp, duyét hodc tir choi bai nop (kém phan hé)i),

va xem trang thong ké cua cac mon hoc dugce phan cong.

+ Quan tri vién (Admin): Quan 1y toan dién tai khodn nguoi dung (xem, stra,
x6a, phan quyén), quan Iy danh muc mén hoc (thém, stra, x6a), gan giang
vién vao mon hoc, phé duy¢t tai khoan gidng vién mdi, va theo doi
dashboard thong ké toan hé thong.

5.2. Han ché
Bén canh nhirng két qua dat duogc, du an van con mot s6 han ché can duoc cai

thién trong cac phién ban sau:

~ Hé thong thong bao con don gian: Chirc nang thong bao hién tai chi hién thi
trén giao dién web, chua co thong bao real-time (thoi gian thyc) hodc tich hop

gur1 thong bao tu dong qua email cho nguoi dung.

~ Thiéu tinh ning twong tac truc tiép: Chua co hé thdng binh luin hay thao luan
truc tiép trén tung bai ndp, khién viéc trao doi gilta giang vién va sinh vién vé
mot van dé cu thé con han ché.

- Churc nang tim kiém co ban: Chirc nang tim kiém tai liéu m&i chi hd trg tim
theo tr khoa, chua c6 cac bd loc nang cao nhu tim theo tac gia, theo ngay
thang, hodc sap xép két qua.

- Luéng ndp bai chua linh hoat: H¢ théng chua hd tro sinh vién nop lai
(resubmit) phién ban maéi1 cho mot bai tap da bi tir chdi, ma yéu cau phai tao
mot bai ndp hoan toan méi.

- Bao mat & muc co ban: Hé thong da c6 xac thuc va phan quyén nhung chua
ap dung cac bién phap bao mat nang cao nhu gidi han sb 1an yéu cau (rate

limiting) dé chdng tan cong brute-force, hay xac thuc hai yéu t6 (2FA).
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5.3. Huwdng phat trién
Dura trén nén tang da xay dung va cac han ché da néu, du an c6 thé duoc mé rong

va phat trién trong tuong lai voi cac hudng sau:

- Nang céap hé thong thong bao: Tich hop cong nghé WebSocket dé cung cip
thong bao real-time ngay trén giao dién, déng thoi xay dung chirc ning giri
email ty dong khi c6 céac sy kién quan trong (bai dugc duyét/tur chdi, c6 tai

khoan mo1 cho duyét).

- Xay dung tinh ndng thiao luan: Thém mdt muc binh luan/trao d6i cho mdi bai
ndp, cho phép sinh vién va giang vién ¢ thé thao ludn tryc tiép, gitip qua trinh
phan hoi va sira 16i hiéu qua hon.

~ Cai thién ludng ndp bai: Cho phép sinh vién ndp lai phién ban méi cho céc
bai da bi tir chéi. Xa hon 14 xay dung mot hé théng quan 1y phién ban (version

control) don gian cho tai liu.

- Nang cap tim kiém va théng ké: Phat trién bo loc nang cao cho chirc ning tim
kiém. B6 sung cac biéu d6 va bao cdo chi tiét hon cho Admin va Giang vién
(vi du: thoi gian trung binh dé duyét bai, ty 1& ndp bai theo timg 16p/mon).

~ Tich hop kiém tra dao van: Nghién ctru va tich hop cac API kiém tra dao van
ctia bén thir ba dé tu dong quét cac bai nop cia sinh vién, hd tro giang vién
trong qué trinh danh gia tinh trung thuc.

- Tang cudng bao mat: Ap dung cac bién phap bao mat nang cao nhu Rate
Limiting, bao vé chéng tan cong CSRF, va xem xét tich hop tity chon x4c thuc

hai yéu t6 (2FA) cho céc tai khoan quan trong nhu Admin va Giang vién.
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