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TOM TAT

Tén dé tai: Hé thdng quan 1y diém phuc vu cong ddng va sinh vién 5 tt cuia Pai Hoc
Bach Khoa Pa Nang

Sinh vién thyc hién: Tran Kim Hiéu

S thé sinh vién: 102210035 Lop: 21TCLC Nhatl

Dé tai “Hé thdng quan 1y diém phuc vu cong ddng va sinh vién 5 tot cua Dai Hoc
Bach Khoa Pa Nang” duoc thuc hién véi muyc tiéu xay dung mot hé théng phﬁn mém
hd trg quan 1y hiéu qua qua trinh rén luyén va tham gia hoat dong ngoai khéa cua sinh
vién. Trong bdi canh cac hoat dong tinh nguyén, hoc thuat, thé chat va hoi nhap ngay
cang dugc day manh, nhu cau vé mot hé thong thong nhat dé ghi nhan, danh gia va hd
tro sinh vién dat danh hiéu “Sinh vién 5 t6t” trd nén cép thiét.

Hé thong tap trung vao hai chitc ning chinh: quan 1y diém phuc vu cong dong va
theo doi tiéu chi “Sinh vién 5 tot”, nham cung cap cong cu s6 hoa quy trinh danh gia,
minh bach héa thong tin va hd tro sinh vién ty theo doi tién trinh rén luyén ctia ban than.
Nguoi quan tri co thé tao va quan ly cac su kién, phan loai hoat dong theo ti€u chi cu
thé, dong thoi theo ddi bao cdo diém rén luyén cua ting sinh vién.

Hé thong c6 tich hop Chatbot, v6i hai chirc ning chinh:

e Tu van ndi quy sinh vién: Chatbot c6 kha ning tra 101 cac cau hoi phd bién
lién quan dén quy dinh nha truong, diéu kién xét danh hiéu sinh vién 5 tdt,...
gitip giam tai cho b phén tu van va ting cuong su chi dong cua sinh vién.

e Tao va truy van sy kién: Chatbot cho phép ngudi dung tao su kién méi bang
ngon ngit ty nhién (vi du: “Tao su ki¢n hién mau vao 8h sang ngay 15/6 tai
Hoi trudng A”), ddng thdi cung cip thong tin vé cac sy kién hién co.

Pé tai con trién khai thanh coéng cac mo-dun chirc ning chinh cta hé thdng, bao
gdm quén 1y tai khoan nguoi dung, quan 1y su kién, hé thong theo ddi diém sinh vién.
Nhirng tinh ning nay gitp tao ra mot hé théng hoan chinh, hd trg ca sinh vién va can bo
nha truong trong cong tac tham gia va quan 1y diém phuc vu cong dong.

Vi nhitng tinh ning trén, hé théng gop phan tao ra mot méi truong hoc tap va
rén luyén nang dong, gitip sinh vién phat trién toan dién vé hoc tap, k¥ ning va dao duc.
Pong thoi, ddy ciing 1a cong cu hd tro hiéu qua cho nha truong trong cong tac quan 1y

va khuyén khich phong trao thi dua giita cac sinh vién.
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LOI NOI PAU

Trude tién, em xin guri 101 cam on chén thanh va sau sic dén thay Trinh Cong
Duy — ngudi d3 tan tinh huéng dan, dong hanh va hd trg em trong subt qua trinh thuc
hién va hoan thién dé tai. Em ciing xin dugc bay to 1ong biét on dén quy thay co trong
Khoa Cong nghé Thong tin, nhitng ngudi da khong chi truyén dat cho em nén tang kién
thitc chuyén mén virng chic ma con chia sé nhiéu kinh nghiém thuc tién quy bau trong
sudt thoi gian hoc tap tai trudng.

Trong bdi canh chuyén ddi s6 dang dién ra manh mé trén toan cau, linh vuc gido
duc — dao tao ciing dang timg budc chuyén minh, hudng t6i viée tng dung cong nghé
thong tin nham ning cao chat lugng giang day va quan 1y. Mot trong nhimg nhiém vu
quan trong cua cac co so gido duc hién nay la hién dai héa cong tdc quan 1y rén luyén
sinh vién, dac bi¢t 1a viéc theo ddi cac ti€u chi phuc vu cong déng va xét chon danh hiéu
“Sinh vién 5 t6t”.

Thuc té tai Truong Pai hoc Bach Khoa — Pai hoc Pa Nang cho théy, qua trinh
danh gia va quan 1y cac hoat dong rén luyén hién van con mang tinh thu cong, thiéu sy
ddng bo, gay kho khian trong viée tong hop dit liéu, theo ddi tién do va hd tro sinh vién
tiép can thong tin. Xuit phat tir nhu cau thuc tién d6, em da lya chon thuc hién dé tai:

“Hé théng quan ly diém phuc vu cong déng va sinh vién 5 tot cia Pai Hoc Bach
Khoa Pa Nang”.

Hé théng duoc xay dung voi muc tiéu hd trg nha truong va sinh vién trong viée
s6 hoa toan bd qué trinh danh gia rén luyén, quan 1y sy ki¢n, theo doi ti€u chi 5 tdt va
thuc dfly su tham gia vao cac hoat dong tinh nguyén. Dac biét, hé théng tich hop chatbot
thong minh c6 kha nang tu van noi quy, ho tro tu dong tao va truy van thong tin su ki¢n,
tir 46 nang cao tinh twong tac, cai thién trai nghiém ngudi ding va giam thiéu ganh ning
cho bd phan quan ly.

Em hy vong ring du 4n nay khong chi gop phan ning cao hiéu qua trong cong
tac quan ly rén luyén sinh vién, ma con dat nén mong cho mot moéi trudng hoc tap hién
dai, nang dong — noi sinh vién co6 thé chu dong tiép can thong tin va tham gia hoat dong
ngoai khdéa mot cach thuén tién va hi¢u qua.

Véi viée ing dung cac cong nghé hién dai nhu chatbot va quy trinh danh gia sb
hoa, hé thong khong chi mang lai gia tri thiét thuc cho cong ddng sinh vién, ma con gop
phan thuc day su phat trién k¥ nidng c4 nhan va chuyén mén cta mdi nguoi hoc. Su
thanh cong cua dy 4n s€ 1a budc dém quan trong, mo ra co hoi tiép tuc d6i mai va phat
trién cac giai phap cong nghé trong linh vuc gido duc va quan 1y sinh vién trong tuong
lai.



CAM DOAN

T6i xin cam doan rang dé tai “Hé théng quan 1y diém phuc vu cong dong va sinh
vién 5 tot cuia Pai Hoc Bach Khoa Da Néng” 1a két qua ctia qua trinh nghién ctru va lam
viéc nghiém tic ctia ban than t6i, duoc thuc hién dudi sy hudng dan cia thﬁy Trinh
Cong Duy. Toan bo ndi dung, s liéu, két qua nghién ctru va cac thong tin trinh bay
trong bao cao ndy déu 1a trung thuc va chua ting dugc sir dung dé bao vé bat ky hoc vi
hay cong trinh khoa hoc nao khac.

Téi ciing xin cam doan rang moi su hd trg trong qua trinh thuc hién bao céo nay
da duoc ghi nhan va cdm on mot cach dﬁy du, cac tai liéu tham khao da duoc trich dan
ding quy dinh.

Néu c6 bat ky hanh vi gian 1an hodc vi pham quy dinh ndo, t6i xin hoan toan chiu

trach nhiém trudc nha trudong va trude phap luat.

Sinh vién thuc hién

Tran Kim Hiéu
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Tén dé tai: Hé thong quan Iy diém phuc vu cong dong va sinh vién 5 tét ciia Pai Hoc

MO DAU

1. Muc dich thuc hién

Trong bdi canh chuyén ddi sb dang dién ra manh mg, dic biét 1a v6i sy phat trién
vuot bac cia cong nghé thong tin va tri tu€ nhan tao, viéc ing dung cac cong nghé hién
dai vao linh vuc gido duc va quan 1y sinh vién tré thanh xu hudng tit yéu. Cac cong cu
s6 khong chi giup nang cao hiéu qua quan 1y ma con cai thién déang ké trai nghiém cua
ngudi hoc, mé ra hudng tiép cn méi trong cong tac gido duc va rén luyén.

Tai Truong Pai hoc Bach Khoa — Pai hoc Pa Nang, cong tac theo ddi diém phuc
vu cOng déng cling nhu viéc danh gia danh hi¢u “Sinh vién 5 t6t” hién van dang duoc
thue hién thu cong, gy ton kém thoi gian, cong sirc va tiém an sai sot trong qua trinh
tong hop, phan tich dit lidu. Piéu nay dit ra nhu cau cap thiét vé mot giai phap cong
nghé nham tu dong hoéa qua trinh thong ké, danh gia, gitip nha truong giam tai khoi
luong cong viéc va déng thoi tao diéu kién dé sinh vién d& dang nam bat tién do, tiéu
chi rén luyén cua ban than.

Xuét phat tir thuc tién d6, em lua chon thyc hién dé tai:

“Hé théng quan 1y diém phuc vu cong dong va sinh vién 5 tot ciia Pai Hoc Bach
Khoa Pa Néng.”

Pé tai khong chi hudng dén viéc sé héa qua trinh quan 1y va danh gia rén luyén
sinh vién, ma con tich hop cac cong nghé hién dai nhu chatbot hd tro tu van noi quy,
tao va truy van sy kién tinh nguyén, qua dé tang tinh twong tac va nang cao trai nghiém
nguoi dung. B:;Tlng viéc ung dung cong ngh¢ thong tin va tri tué nhan tao vao hoat dong
gido duc, hé théng nay hira hen s& gép phan quan trong vao viéc xdy dung mot moi
truong hoc tap hién dai, linh hoat va hi¢u qua, déng thoi tao tién dé cho viée mé rong
ung dung céc gidi phap cong nghé vao céac linh vuc khac trong nha truong.

2. Muc tiéu dé tai

Dé tai dat ra cidc muc tiéu cu thé nhu:

e Xay dung hé thong quan 1y tich hop gitip theo ddi va danh gia sinh vién theo

tiéu chi "Sinh vién 5 tot" va diém phuc vu cong dong.

e T&i wu hoa quy trinh quan 1y sy kién phuc vu cong dong, gitp sinh vién dang

ky dé dang va nha trudng quan Iy hidu qua.

e HJ tro sinh vién tra ctru diém phuc vu cong dong nhanh chong va minh bach.

e Tich hgp Al chatbot dé hd trg sinh vién giai dép thac mac vé ndi quy cta

truong.

e Phat trién Al Agent gitip nha truong tu dong tao su kién theo yéu cau.



Tén dé tai: Hé thong quan Iy diém phuc vu cong dong va sinh vién 5 tét ciia Pai Hoc

e Giam tai cong viéc thu cong, gitip ban quan ly dé dang theo ddi, danh gia va
téng hop dir
3. Pham vi nghién ctru
Pé tai tap trung xay dung hé théng quan 1y diém phuc vu cong dong va danh gia
“Sinh vién 5 t6t” danh cho sinh vién Dai hoc Bach Khoa Pa Nang. Hé thong bao gom
cac chirc ning quan 1y diém, theo ddi tiéu chi, thdng ké bao céo va tich hop chatbot tu
van nodi quy, tao — truy van sy kién tinh nguyén. Muc tiéu 13 tu dong hoa quy trinh quan
ly, giam bot thao tac thu céng va ning cao trai nghiém ngudi dung. Dé tai khong mé
rong sang quan 1y tai chinh hay giang day truc tuyén va chu yéu 4p dung trong pham vi
truong Pai hoc Bach Khoa.
4. DO6i twong nghién ciru
Déi trgng nghién ctru bao gdm théi quen va nhu cau quan 1y diém phuc vu cong
dong va tidu chi “Sinh vién 5 t6t” cta sinh vién Pai hoc Bach Khoa Pa Nang; quy trinh
t6 chtrc va tham gia cac su kién phuc vu cong dong; cac phuong thic twong tic voi
chatbot hd tro tu van ndi quy va su kién; cing véi cac cong nghé phat trién hé thong
quan 1y tryc tuyén va Gmg dung tri tué nhén tao trong viéc nang cao hiéu qua quan ly va
trai nghiém nguoi dung.
5. Phwong phap nghién ciru
Dé tai duoc thuc hién dua trén phuong phap nghién ctru tng dung, két hop gitra
khao sat thuc té, phan tich yéu cau nghiép vu va trién khai giai phap cong nghé. Cuy thé,
nhom nghién ctru da:
e Khao sat va thu thap thong tin tir sinh vién va ban quan 1y dé hiéu rd quy trinh
hién tai trong viéc theo doi diém phuc vu cong déng va xét duyét danh hi¢u
“Sinh vién 5 tot”.
e Phan tich hé théng thu cong hién tai, xac dinh céc bat cap, tir do dua ra cac yéu
cau chirc nang can thiét cho hé thong.
Trong d6, cong nghé dé xiy dung va trién khai san pham bao gdm:
1. Giao dién san pham (Frontend)
a. React]S
b. Tailwind CSS
c. Vite
2. May chu (Backend)
a. Java Spring Boot
b. Spring security
c. Docker
3. Co so dir ligu
a. PostgreSQL
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4. Trién khai san pham
a. Render

5. Quan ly mi ngudn

a. GitHub
b. Git
6. Cau trac cta d6 an
e Mo dau

e Chuong 1: Co s6 ly thuyét
e Chuong 2: Phén tich va thiét ké hé thong
e Chuong 3: Trién khai hé théng

o Kétluan
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CHUONG 1: COSO LY THUYET

1.1 M6 hinh Khach-Chu (Client — Server)

Du 4n lra chon mé hinh may khach - may chu (client-server) dé trién khai.

Client-Server Model

Tablet Smart Phone PC

Hinh I M6 hinh client-server

Mo hinh Client Server[1] 12 mot mo hinh mang may tinh gdm hai thanh phan chinh
1a client va server. Client s& 4 bén yéu cau dich vu cai dat ciing nhu luu trit tai nguyén
tir server. Khi client giri yéu cau dit liéu dén server qua Internet, server sé xt Iy yéu cau
va guri cac goi dit li¢u cho client.

Mo hinh Client Server[1] st dung cdu triic phin tdn dé phan chia nhiém vu giita
client va server. M6 hinh con c6 mdt sé img dung phd bién nhu email va World Wide
Web (WWW)...

Uu diém ctia md hinh client-server:

e Kha ning tap trung: Client server c6 tich hop Centralization (Tap trung héa) giup
quan tri vién mang dé dang quan 1y va giai quyét van dé.

e Tinh bio mat: Dit liéu dugc bao vé tot hon va tranh truy cap trai phép nhd vao
cau tric tap trung va cac bién phap hién dai nhu firewall, ma hoa...

e Hiéu qua cao: Server co thé xir Iy nhiéu yéu cau cung ltic, gitp ting hiéu suat tai
nguyén cho client.

e Khi ning mé rong: Nguoi dung c6 thé ting sb luong tai nguyén nhu sé luong
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client hodc server ma khong bi gian doan nhd kha niang mé rong tét ciia mo hinh.

e Kha nang truy cap: Mo hinh client-server khong phan bi¢t ma cho phép nguoi
dung truy cap thong tin tir bat ky vi tri hodc nén tang nao.

e Nhugc diém ciia md hinh client-server:

e Tic nghén hru lwong: Khi c6 qua nhiéu client giri request tir cung 1 server s& dan
dén két ndi cham va gy tic nghén.

e Chi phi: Boi vi hé théng mang c6 sitc manh 16n nén viée bao tri va thiét lap thuong
kha cao ma khong phai nguoi dung nao cting chi tra duoc.

e Do bén: Vi client — server 1a mang tip trung nén server chi can xay ra sy ¢ hay
bi nhiéu thi toan bo hé théng mang s€ bi gidn doan. Do vay, cdc mang client —
server s& thiéu tinh 6n dinh va do bén.

e Phirc tap: M6 hinh client-server c6 cu triic phtic tap va yéu cau bao tri thudng
xuyén. Vi vdy, ludn can c¢6 quan tri vién mang chuyén dung dé dam béo server
hoat dong on dinh.

e Tai nguyén: Khong phai tat ca tai nguyén trén server déu c6 thé truy cap tir client.
Vi dy, ban khong thé in tai liéu truc tiép tir web hodc chinh stra bat ky thong tin
nao trén 6 ctng cua Client.

Tuy van ¢ nhitng nhuoc diém nhu d3 néu, nhung nhin chung mé hinh nay van 1a mé

hinh phu hop nhat cho dé tai khi né cho phép tiép can duoc nhiéu nguoi dung nhat trén

internet nhung van giir duoc tinh bao mat ctia hé thong.
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1.2 Git va Github
Pé tai sir dung Git va GitHub dé quan 1y ma ngudn cta san pham. Sau ddy 13 mot
vai dic diém cta 2 cong nghé nay:

GitHub @ _

g B @&

4

- i i
Hinh 2 Github

Git[2] 1a mot hé théng quan 1y phién ban phan tan (Distributed Version Control
System — DVCS) rat duoc ua chudng, dugc sir dung dé theo ddi va quan 1y cac su thay
d6i trong ma ngudn trong sudt qua trinh phat trién phan mém. Puoc tao ra boi Linus
Torvalds vao nam 2005, Git da nhanh chong tr¢ thanh mot trong nhitng cong cu quan
1y phién ban pho bién va quan trong nhat trén toan cau.

Muc dich chinh ctia Git[2] 1a gitp doi ngii phat trién lam viéc cung nhau trén ciing
mot du an ma khong gip kho khin vé viéc ghi deé 1én cong viéc ctia nhau. N6 cho phép
moi nguoi 1am viée trén cac phién ban riéng ciia ma nguodn va sau d6 hop nhat céc thay
d6i nay thanh phién ban chinh thirc, dwoc goi 1a "nhanh chinh" (thuong dugc goi la
"master" hodc "main").

GitHub[3] 1a mot nén tang va dich vu dam may gitp phat trién phan mém va quan
Iy nhiéu phién ban ma ngudn cta du 4n bang Git, cho phép cac nha phat trién luu trit,
quéan 1y ciing lic nhiéu phién ban ma ngudn va cong tac v6i nhitng ngudi khéc.

GitHub[3] dugc phat trién tir thang 10/2007 va duoc ra mat vao thang 4/2008 boi
cac nha sang 1ap Tom Preston-Werner, Chris Wanstrath, P. J. Hyett va Scott Chacon.
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Quy trinh lam viéc véi Git (Git flow):

Cac Nhanh Chinh

hottix/sua-lol-glao-dien

eatureichuc-rang s G WY SR

Hinh 3 Git Flow

Git Flow[4] 12 mdt m6 hinh quan ly quy trinh lam viéc vd1 Git duge Vincent
Driessen dé xuit, va hién dang dugc ap dung rong rai nho tinh hé théng va to chire 16
rang. M6 hinh nay ddc biét phu hgp vdi cac dy an c6 chu ky phéat hanh phtc tap, gitp
phan tach rd rang giita cac giai doan phat trién, kiém thir va trién khai.

Mic du trong hinh minh hoa ta ¢6 thé thay quy trinh Git Flow[4] duoc 4p dung mot
cach tong quat, nhung khi trién khai vao dé tai nay, quy trinh d& dugc diéu chinh linh
hoat dé phu hop voi quy mo va dic thu riéng cta dy an. Tuy vay, cac nguyén tic cot 16
ctia Git Flow nhu quan 1y nhanh phét trién, nhanh tinh ning, nhanh phat hanh va nhanh
hotfix van duoc dam bao va duy tri xuyén sudt qua trinh phat trién phan mém.

1.3 Tong quan vé Spring Boot
Spring Boot[5] 1a mdt framework dugc xdy dung dua trén Spring Framework,
duogc thiét ké dé don gian hoa viéc phat trién cac tng dung Java bang cach ty dong hoa
cac cAu hinh phire tap va cung cip cac thiét 14p mic dinh tdi wu.
Cac dac trung cia Spring Boot:
Tw dong cdu hinh: Ty dong cu hinh 1 mot phwong phap lam viéc trong Spring
Boot gitip giam s6 budc ma nha phat trién phai thue hién. N6 tw dong dinh ciu hinh tng
dung Spring duya trén cac phan phu thudc di dugc thém trude do. Theo mic dinh, cAu hinh
tu dong ciia Spring Boot cung cap mdt s6 tinh ning manh mé trong khi van duy tri tinh
linh hoat cao.

Ngudi phu thude ¢ y kién: Co y kién c6 nghia 1 Spring Boot ty xac dinh mot tap

7
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hop cac Bean duoc cau hinh mic dinh ma ban c6 thé ghi dé néu can. Hon nita, khung nay
chon cac gbi dé cai dat dua trén cac phu thudc ma ban can. Do d6, cac nha phat trién
Spring Boot ngay lap tirc bat dau xay dung Gmg dung ctia ho, cha ¥ nhiéu hon dén logic
nghi¢p vu, vi hau hét cong viéc déu duoc thuc hién boi chinh framework.

May chii nhiing: May cha nhing 12 mét phan cta tmg dung. Piéu ndy c6 nghia 13
ban khong can cai dit sin n6 trong moi trudng trién khai cia minh. Spring Boot cung cap
may chu Tomcat tich hgp theo méc dinh, nhung ban c6 thé thay ddi n6 thanh J etty hodc
Undertow. May chu nhiing cho phép trién khai hiéu qua hon va giam thoi gian khoi dong
lai trng dung.

Lam viéc ngoai tuyén: Spring Boot cho phép cac nha phat trién dinh cau hinh va
chay cac tmg dung Spring doc 1ap ¢ cap do san xuat ma khong can trién khai chung 1én
may cht web. Dé chay mot tng dung Java thong thuong, né phai duge dong goi, chon, tai
va dinh cau hinh nhu mét may chi web va duogc trién khai. Mot ung dung Java dugc xay
dung trong Spring Boot chi can dugc dong goi va sau d6 no san sang chay bang cac 1énh
don gian.

Uu diém ciia Spring Boot:

e Phét trién (mg dung nhanh chong va dé dang bang Spring.

e Ty dong dinh cau hinh tit ca cac thanh phan cho img dung Spring cap san xuat.

e May chu nhung sin ding (Tomcat, Jetty va Undertow) dé trién khai tng dung
nhanh hon, hiéu qua hon.

e Diém cudi HTTP cho phép ban nhap cac chirc nang ing dung ndi bo nhu s6
liéu, trang thai strc khde va cac chirc ndng khéc.

e Khong c6 ciu hinh XML.

e Mot lugng 16n cac plugin gitip nha phat trién lam viéc d& dang hon véi co so dir
liéu nhing va trong bd nhd.

e D& dang truy cap vao co s dir liéu va cac dich vu xép hang nhu MySQL,
Oracle, MongoDB, Redis, ActiveMQ, v.v.

e Tich hop lién mach voi hé sinh thai Spring.

e (Cong dong 16n va nhiéu chuong trinh dio tao gitp giai doan nhap mon tré nén
dé dang hon.

Nhuoe diém ciia Spring Boot:

e Thiéu kiém so4t. Spring Boot tao ra rat nhiéu dependency khong duoc st dung,
dan dén file trién khai c6 dung luong 16n.

e Qua trinh phtc tap va ton thoi gian dé chuyén d6i mot du an Spring cii hodc hién
c6 thanh cac trng dung Spring Boot.

e Khong phu hop cho cac dy 4n quy mé 16n. Theo nhiéu nha phat trién, mic du
khong c6 van dé gi khi 1am viéc véi microservice nhung Spring Boot khong phu
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hop dé tao cac ing dung nguyén khoi
1.4 H¢ quén tri co s& dir liéu PostgreSQL

PostgreSQL[6] 13 mot hé thong quén tri co sd dit liéu quan hé-ddi tugng (object-
relational database management system) ma nguén mé. N6 duoc phat trién dya trén
POSTGRES 4.2 tai phong khoa hoc may tinh Berkeley, Pai hoc California va dugc thiét
ké dé chay trén cac nén tang tuong ty UNIX nhung ciing c6 thé chay trén cac nén tang
khac nhu Windows va Mac OS X

Ly do lya chon PostgreSQL

e Cong ddng 16n va chuyén nghiép: PostgreSQL dugc phat trién va bao tri boi
mot cong dong 16n va day nhiét huyét. Nhimg ngudi tham gia trong cong dong
nay déu 13 nhitng chuyén gia vé co sd dit liéu va co kinh nghiém thuc tién.

e Bio mat cao: Cung cip nhiéu tinh ning bao mat nhu hé thong kiém soat truy
cap manh m¢, bao mat cép do cot va hang, xac thuc da dang va kha nang ma
hoa dir lidu.

e Tinh linh hoat: Cho phép dinh nghia cac kiéu dit liéu tily chinh, xay dung cac
ham tiy chinh va viét ma tir cac ngon ngir lap trinh khac nhau. Piéu nay gitp
cho cac nha phat trién co thé tiiy chinh co s& dit liéu cho phu hop véi nhu cu
cua ing dung.

e HJ tro trén nhiéu hé diéu hanh: PostgreSQL c6 thé chay trén nhiéu hé diéu
hanh khac nhau nhu Linux, Windows va macOS.

e Cap nhat thuong xuyén: Puogc phat trién va cip nhat thudng xuyén, véi cac
phién ban mdi dugce phat hanh dé cai thién tinh nang, tang hi¢u Suét va stra cac
16i bao mat.

Viéc sir dung PostgreSQL trong hé thdng hoc tap truc tuyén d3 mang lai nhiéu
loi ich vé hiéu suét, tinh dn dinh va bao mat. bay 1a mot lya chon phu hop cho cac tng
dung yéu cau quan 1y dit liéu phtc tap va 1on. PostgreSQL khong chi dap tmg duoc cac
yéu cau hién tai ma con c6 kha ning md rong va phat trién trong tuong lai.

1.5 Cloudinary

Cloudinary[7] 1a mot nén ting ddm may manh mé& chuyén dung dé quan 1y, luu
trix, tbi wu héa va phan phéi hinh dnh ciing nhu video trén cac timg dung web va di dong.
V6i giao dién than thién va API linh hoat, Cloudinary[7] gitip cic nha phét trién xir 1y
phuong tién mot cach hiéu qud, gidm tai cho may chu va nang cao trai nghiém nguoi
dung.

Ly do lua chon Cloudinary

e Téi wu hi¢u suit tii trang: Cloudinary hd tro nén anh, chuyén dbi dinh dang

thong minh (vi du: Web), gitip rat ngan thoi gian tai hinh anh va video ma van

giit chat luong cao.
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¢ Quain ly media dé dang: Cung cép giao dién quan tri truc quan, hd tro phan
loai, tim kiém va theo ddi tai nguyén media hiéu qua.

e Tuw dong xir Iy anh va video: Cho phép thay dbi kich thude, cit, xoay, thém
watermark, tao thumbnail, trich xuat frame tir video... thong qua cac URL dong
hoac API.

Phin phdi qua CDN toan ciu: Tich hop sén mang phan phdi noi dung (CDN),
gitip truy cap anh/video nhanh chéng & bat ky dau trén thé gi6i.

e Kha niing tich hop cao: D& dang tich hop véi cac framework va nén tang nhu
React, Vue, Angular, Node.js, .NET, v.v.

Viéc str dung Cloudinary trong hé thdng quan 1y diém phuc vu cong dong va sinh vién 5
t6t gitip tdi vu hoa qua trinh quan 1y va hién thi hinh anh su kién:

e Tai anh sy ki€n, anh minh chiing hoat dong nhanh chong, gitp giam tai cho server
backend.

e Giam bang thong va nang cao trai nghiém nguoi dung.

e Ting kha ning mé rong ciia hé thong khi sb lugng sy kién ngay cang nhiéu, dam
bao hi€u suét tai hinh dnh va tai liéu van 6n dinh va mugt ma.

1.6 Supabase

Supabase[8] 14 mot nén tang Backend as a Service (BaaS) mi ngudén md, dugc
tao ra nhu mot giai phap thay thé cho Firebase nhung voi mot triét 1y hoan toan khac:
tat ca déu dua trén cong nghé ma ngudn mo va cac tiéu chuan mé.

Trong du 4n, Supabase[8] duoc lira chon 1am giai phap luu trit file nham tdi vu quan
1y dir liéu da phuong tién nhu tai liéu minh ching. Supabase[8] cung cp dich vu luu trit
dam may dang tin cy véi cac uu diém nodi bat:

e D@ dang tich hop va sir dung: Supabase hd trg API don gian, cho phép nhanh
chong upload, truy xuat va quan 1y file truc tiép tir tng dung, gitip giam thiéu thoi
gian phat trién.

e Bao mit va phian quyén linh hoat: Supabase cung cip hé thong phan quyén chi
tiét, dam bao quyén truy cap file duoc kiém soat nghiém ngit theo timng nhém nguoi
dung va vai tro.

e Kha ning mé rong cao: Khi lugng dit lidu va sé lwong ngudi ding ting 1én,
Supabase van duy tri hiéu suit 6n dinh, giup hé théng van hanh muot ma, khong bi
nghén do luu trir file.

e Chi phi hop 1y va tich hep da ning: So véi cic giai phap luu trir truyén théng,
Supabase gitp tiét kiém chi phi van hanh va dé dang két ndi véi cac dich vu
backend khéc trong du an.

Nho str dung Supabase, hé thong quan 1y diém phuc vu cong dong va sinh vién 5 t6t cua

truong Pai hoc Bach Khoa Pa Ning di nang cao duoc hiéu qua quan 1y dir liéu da phuong
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tién, dong thoi cai thién trai nghiém nguoi dung trong viée luu trir va truy cap cac tai lidu
can thiét.
1.7 Docker
Docker[9] 12 mdt nén tang mé dé phat trién, van chuyén va chay cac tng dung.
Docker cho phép ban tach ing dung khéi co s ha tang dé ban co thé phan phéi phan
mém mot cach nhanh chéng. V&i Docker, ban c6 thé quan 1y co sé ha ting ciia minh
gidng nhu cach ban quan 1y tng dung ctia minh. Bang cach tdn dung cac phuong phap
ctia Docker dé van chuyén, thir nghiém va trién khai ma, ban c6 thé giam dang ké do tré
giita viéc viét ma va chay ma trong san xuét [12].
Céc container cung cip moi trudng nhe va nhat quan bao gdm mot tmg dung va
cac phan phy thudc cta nd
Ddc trung co bdan cua Docker
e Consistency - Tinh nhét quan: loai bo cac su ¢d "n6 hoat dong duoc trén may cua
t61" bang cach dam bao mdi trudng nhit quan: moi dev déu c6 chung méi truong
va chay duogc project.
e Isolation - Tinh c6 lap, ddc 1ap: Container ddc 1ap vdi cac rng dung, ngan ngura su
xung dot gitta cic phan mém.
e Portability - Tinh di dong, linh dong: chay cac container trén bat ky hé théng nao
hd trg docker, bit ké co s& ha téng bén dudi nao.
e Efficiency - Tinh hiéu qua: Cac container chia sé nhan hé diéu hanh may chi, giam
chi phi tai nguyén.
So sanh Docker va Virtual Machines:
+ Docker container nhe hon so véi VM truyén thong.
+ VM chay trén cac hé diéu hanh guest riéng biét, trong khi cic container chia sé
v6i hé diéu hanh may chu, théng qua docker engine dé 40 hoa mot OS. Piéu nay dan

dén thoi gian kho1 dong nhanh hon va st dung tai nguyén hiéu qua hon véi cac container.
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| Chent l r Docker Hoslj
docker pull

Docker Architecture

e
—_—

Hinh 4 Kién triic Docker

Viéc st dung Docker trong h¢ théng hoc tap truc tuyén da mang lai nhiéu loi ich

vé tinh nhit quan, hiéu qua tai nguyén va kha ning quan lIy. Docker khong chi dam bao

g dung chay muot ma trong moi méi trudng ma con giup dé dang trién khai va mo

rong h¢ théng. Docker 1a mot cong cu manh m¢ va linh hoat, phu hop cho cac img dung

yéu cau tinh nhat quan va kha nang mo rong cao.
1.8 Render

Render[10] 1a mét nén tang luu trit tng dung ddm mAay danh cho céc nha phat

trién trién khai cac trang web tinh va cac ing dung dong. No cling cung cap mot co s&

dr liéu duoc luu trir dugc quan Iy hoan toan voi két no1 ndi bo va bén ngoai. Di€u nay

1am cho no hitu ich cho ca nha phat trién frontend va backend.
Cac dich vu chinh:

Web Services: Cho phép deploy cac trng dung web tinh hodc dong (React, Vue,
Node.js, Python, Ruby, v.v.). Tu dong build va deploy tir cac repository
GitHub, GitLab. H6 trg HTTPS tuy dong, custom domain va CDN.

Background Workers : Chay cac tac vu khong dong b, xir Iy cong viéc nén
nhu gtri email, xtr Iy dit li€u, cron jobs. Giup tach bi¢t cong viéc nang khoi
ludng chinh cua tmg dung.

Database: Cung cap cac dich vu co s dit liéu quan 1y (Managed Databases)
nhu PostgreSQL. Ty dong sao luu, mé rong va bao tri co s¢ dir ligu.

Cron Jobs : Cho phép 1én lich cac tac vu chay dinh ky nhu gtri bao céo, d@)ng bo
dir ligu..

Static Sites: Host cac trang web tinh véi hi¢u nang cao, sit dung CDN phan
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phdi toan cau. Thich hop cho cac blog, landing page, hoic frontend tinh.
Private Services: Cho phép deploy cac dich vu backend, API khong cong khai,
bao vé truy cap bang mang riéng.

Docker Support: Hd tro deploy tmg dung str dung Docker container, giup linh

hoat trong viéc trién khai cac méi trudng phire tap.

Ly do lya chon Render:

HO tro trién khai tr dong tir GitHub/GitLab, giup tiét kiém thoi gian phat trién.
Cung cip nhiéu dich vu nhu Web Services, Databases, Cron Jobs trong mot nén
tang duy nht.

D& str dung, khong cin cau hinh phirc tap, pht hop véi nhém sinh vién.

C6 gobi mién phi phu hop cho du 4n hoc tap, tiét kiém chi phi.

HO6 trg HTTPS tu dong va custom domain, ddm bao bao mat cho hé théng.

Kha ning mé rong t6t, hoat dong 6n dinh khi sb luong ngudi dung ting cao.

Giao dién quan Iy truc quan, dé theo ddi va quan 1y tai nguyén.

1.9 n8n

Gidi thi¢u vé n8n

n8n[11] 1a mot nén tang automation mi ngudn ma, gitp developers dé& dang tao

workflow dé két ndi cac ung dung, dich vu va API ma khong can phai viét qua nhiéu

code. Puoc thiét ké dé giai quyét bai toan tich hop va ty dong hoa workflows, n8n nbi

bat vdi tinh linh hoat va kha nang tuy chinh cao.

Nhirng dic diém ndi bét cia :

M3 ngudn md: Moi thir déu cong khai trén GitHub, cho phép ban dé dang kiém
tra, tuy chinh, va dong goép vao codebase.

Self-hosted: Ban c6 thé deploy n8n trén infrastructure cta riéng minh dé dam
bao toan quyén kiém soat dit liéu.

Kha ndng mé rong: HO tro tao custom nodes, giup tich hop céac dich vu ma n8n
chura c6 san.

JavaScript/TypeScript native: Cac node functions duogc viét bang JavaScript
hoic TypeScript — mot loi thé 16n cho developers di quen thudc voi nhitng
ngon ngit nay.

Expression support: Cho phép xir 1y truc tiép dit liéu trong workflow véi
JavaScript expressions, gilip tang su linh hoat khi xay dung workflows.

Tich hop Al: HO trg tich hop cac chirc ning Al nhu chatbot va phan tich dir lidu

dé nang cao kha nang twong tac va ra quyét dinh tu dong.

Ly do lya chon n8n:

Hb trg xay dung quy trinh tu dong (workflow) truc quan bang kéo tha, d& dang
tich hop Al vao hé thong.
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e Tich hop san vé6i nhiéu API pho bién nhu OpenAl, Hugging Face, gitp trién
khai Al nhanh chong.

e Cho phép xtr Iy dit lidu dau vao/dau ra linh hoat, phit hop véi cac tac vu Al nhu
tao ndi dung, phan tich van ban,...

e Mai ngudn md, c6 thé tiy chinh theo yéu cau va trién khai noi bo dé dam bao
bao mat.

e HO tro chay céc script tuy chinh (JavaScript, Python), thuan tién cho viéc xtr 1y
logic Al phtrc tap.

o Kétnbidé dang véi cac hé théng khac nhu co so dir li€u, email, chatbot, API,...
dé xdy dung tmg dung Al hoan chinh.

e Tiét kiém thoi gian va cong strc phat trién nhd kha ning tu dong hoa toan bo
quy trinh Al

1.9.1 ReactJs

React[12] 12 mot thu vién UI phat trién tai Facebook dé hd tro viéc xay dung
nhitng thanh phan (components) UI c6 tinh twong tic cao, c6 trang thai va cé thé sir
dung lai dugc. React dugc st dung tai Facebook trong production, va
www.instagram.com dugc viét hoan toan trén React.

Mot trong nhimg diém hap dan cta React 13 thu vién nay khong chi hoat dong
trén phia client, ma con dugc render trén server va co6 thé két ndi voi nhau.

React str dung khai niém DOM 4o (Virtual DOM) dé chon lira va render nhiing
phan tir ctia node dua tén su thay d6i trang thai khién cho ta chi can thay déi it thanh
phan nhét c6 thé dé gitr DOM update.

1.9.2 TailwindCss

Tailwind CSS[13] 1a mot framework CSS tién ich, cong cu ndy cung cap cac 16p
tién ich san co. Piéu nay gitp nguoi dung dé dang tao giao dién ngudi ding ma khong
can viét CSS tuy chinh. Khac vé6i cac framework nhu Bootstrap, noi sir dung céac thanh
phan di dugc dinh nghia trudc, Tailwind CSS cho phép ban tao kiéu linh hoat va tiy
chinh hoan toan theo ¥ muén.

Cic diém cha y ciia tailwinds css
e Xay dung giao dién nhanh chong: Chi can khai bao cac 16p CSS truc tiép
trong file HTML.
e Téiuu hoa file CSS: Chi xuét ra cac 16p CSS di sir dung trong giao dién,
gitp gidm dung lugng file.
e Thiét 1ap Responsive d& dang: C6 thé thuc hién ngay trén file HTML ma

khong can thém ma CSS riéng biét.

e HO tro tuong tac: Cung cap cac 16p cho hiéu ting hover, focus va nhi¢u hi¢u

ung tuong tac khac ngay trong HTML.

14
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Téi wu héa cau tric lap lai: Gitp giam thiéu sy lap lai trong HTML va CSS.
Tao 16p méi dé dang: Cho phép dinh nghia cac 16p méi két hop tir cac 16p ¢

0

san trong Tailwind. HJ trg ché do tdi: Tich hop Dark Mode dé giao dién phu

hop v6i ché do tdi.

D& dang mé rong va chinh stra: Tailwind CSS cho phép ban dé dang thay ddi

va diéu chinh c4u hinh.
Tang toc d6 1ap trinh: Cung cip cac Extension théng minh trén VS Code dé

nang cao hi¢u qua cong vi¢c.

1.10 HTML, CSS va TypeScript

V¢ nén tang co ban, giao dién cua san pham dugc xay dung dua trén ngoén ngir

danh dau siéu van ban HTML - HyperText Markup Language, ngon ngit thiét ké CSS -

Cascading Style Sheets va ngon ngir 1ap trinh TypeScript[14].

Trong do:

HTML (HyperText Markup Language) 14 ngon ngit danh dau chuan dé tao
va thiét ké cac trang web. No sir dung cac phan tir va thé dé mo ta cau tric
clia trang, bao gdm vin ban, hinh anh, lién két va cac yéu to da phuong tién
khac.

CSS (Cascading Style Sheets) 12 ngén ngir thiét ké dé mé ta cach cac phan
tir HTML hién thi trén man hinh. N6 trang tri cho trang web bang cach xéc
dinh cac kiéu dang nhu mau sic, font chir va bd cuc.

TypeScript 12 ngdn ngir ma ngudn ma ciia Microsoft, mo rong tir
JavaScript bang cach thém kiém tra kiéu tinh va tinh nang hién dai. N6 giup
phat trién JavaScript quy md 16n dé dang va an toan hon bang viéc dinh r&
kiéu dit lidu.

JavaScript 13 ngdn ngit phd bién cho viéc tao cac trang web dong va tuong
tac. HO trg trén moi trinh duyét, ciing nhu cho phat trién Gmg dung phia

khéach hang va may chu.
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1.11 Kién tric RAG

Téng quan vé RAG
|Vector Database Vs Graph Database for RAG
TheAiEdge.io
Vector database INFORMATION Graph database

EXTRACTION
The relational

—
information
- e — between entities
— is extracted by an

qL---- LLM

Thedatais B, (¢ — FUN I
partitioned in k R
chunks S
-
INFORMATION B, o —
INDEXING - L4
The chunks are fl
encoded into The resulting o
vectors with an knowledge N
LLM and index base is o [
into a vector indexed in a P .
database by ‘ graph
their vector database | o
representation Lelelolels[oTols Do)
Vector database
-~ ~ INFORMATION Question )
[\ Question? | RETRIEVAL about [X]?  Information retrieval
T is achieved by
Embedding (Xl extracting the sub-
representation of knowledge base for
the question the entity in question
Vector and is passed as
database context to the LLM
Information e s o e .
retrieval is O (o)
. achieved by
i providing the
' nearest neighbors (o Subgraph of [X)
i to the question as O
Loy -y context to the
Nearest neighbors to the LLM o

question

Hinh 5 M6 hinh hoat dong cua RAG
Retrieval-Augmented Generation (RAG) [15] 1a mot k¥ thuat giap nang cao kha
ning cua md hinh sinh (language model generation) két hop véi tri thirc bén ngoai
(external knowledge)
Phuong phép nay thuc hién bang cach truy xuat théng tin lién quan tir kho tai liéu
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(tri thire) va su dung chung cho qua trinh sinh cau trd 161 dua trén LLMs.

Tém tit ngan gon qua trinh ciia RAG nhu sau:

Create Vector database: Dau tién, convert toan bo dit liéu tri thirc thanh cac vector

va luu tritr chung vao mdt vector database.

1.

User input: User cung cap 1 cau truy van (query) bang ngén ngit ty nhién nham tim
kiém cau tra 101 hodc dé hoan thanh cu truy véan do.

Information retrieval: Co ché retrieval quét toan bo vector trong database dé xac
dinh cac phan doan tri thirc (chinh 14 paragraphs) nao c6 ngir nghia twong dong véi
ciu truy van cua ngudi dung. Cac paragraphs ndy sau d6 dugc vao LLM dé lam
tang context cho qua trinh sinh ra cau tra 101.

Combining data: Cac paragraphs duoc 1y sau qué trinh retrieval tir database dugc
két hop voi cau query ban dau cta user tao thanh 1 cAu prompt.

Generate text: Cau prompt dugc b sung thém context sau d6 duoc duwa qua LLM

dé sinh ra cau phan hoéi cuoi cung theo context bd sung.

Uu diém cia RAG:

V6i RAG, LLM c6 thé tan dung dit liéu bén ngoai dé cung cép tri thirc cho no.
RAG khong yéu cau training lai mo hinh, tiét kiém thoi gian va tai nguyén tinh
toan.

N6 hiéu qua ngay ca véi mot luong dir liéu gan nhan han ché.

RAG phu hop nhét cho cac tinh hudng c6 nhiéu dir liéu chua duoc gan nhin
(unlabeled-data) nhung ngudn dit liéu gan nhan khan hiém va 1y tuong cho céac tng
dung nhu tro Iy 40 can truy cap theo thoi gian thuc vao thong tin cu thé nhu huéng

dan st dung phan mém, tin ttc, ...

1.12 Pinecone

Pinecone[16] 13 mot dich vu dam méy duoc quan 1y hoan toan, chuyén vé luu

trit, quan 1y va tim kiém céc vector embeddings. Pay 1a mot nén tang gitp cac nha phat

trién dé dang trién khai cic ing dung dua trén tim kiém vector ma khong can phai lo

lang vé viéc quan ly ha tang hodc to61 uu hoa hi¢u suat. Duédi day 1a mot s6 diém chinh

vé Pinecone:

Céc Tinh Nang Chinh cua Pinecone

1. Tim Kiém Vector Hiéu Suit Cao: Pinecone cung cap cac thudt toan va co
so dit liéu t6i wu hoéa dé tim kiém cac vector embeddings mot cach nhanh
chong va chinh xéac.

2. Quan Ly Hoan Toan: Pinecone 1a mdt dich vu dugc quan ly hoan toan, nghia
1a ban khong can phai lo léng vé viée trién khai, bao tri hodc mé rong ha téng.
Pinecone xir 1y tat ca cc khia canh nay cho ban.

3. Kha Ning Mé Rng: Pinecone c6 thé md rong linh hoat dé xir 1y tir hang
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triéu dén hang ty vector embeddings, phit hop voi nhu cau cia cac tng dung
16n.

4. Dé& Dang Str Dung: Pinecone cung cap cac API dé sir dung dé ban c6 thé dé
dang tich hop véi cac tmg dung hién tai cia minh. N6 hd trg nhidu ngén ngir
1ap trinh va framework pho bién.

5. Po Tin Cay Cao: Vi Pinecone, ban c6 thé tin tudong vao do tin cdy va tinh
san sang cao cta dich vy, gitip dam bao rang cac Gmg dung cta ban ludn hoat
dong muogt ma.

6. Tich Hop Al: Pinecone tich hop tot v&i cac md hinh hoc sau va cac cong cu
Al khac, giup ban dé dang str dung cac vector embeddings tir cdc mo hinh
nhu OpenAl, TensorFlow, va nhiéu hon nira.

1.13 Két luan chuwong 1

Chuong 1 cung cip mot cai nhin tong quan va chi tiét vé cac cong nghé va cong
cu duoc sir dung trong hé thong. Céc khai niém nhu mé hinh Khach-Chu, Git va Spring
Boot, PostgreSQL, Cloudinary, Supabase, Docker, HTML, CSS, TypeScript, ReactJS,
Tailwind CSS, ciu tric RAG va Pinecone di dugc trinh bay mot cach rd rang va cu thé.
Nhing kién thic nay khong chi giup xay dung nén tang 1y thuyét vimg chic ma con

dinh hudng cho viéc phan tich va thiét ké hé thong trong cac chuong sau.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1 yéu cau chirc ning
Sinh vién
bang nhap:

bang nhap bang ma s6 sinh vién va password

e Quan ly ding nhap bang token

e (C6 chirc ning quén mat khau (gui vé email)

e Dang ky tham gia su kién

e Huy dang ky su kién

o Xem thong tin chi tiét cac su kién

e DO6i mat khau

e Xem cac su kién da dang ky

e Xem cac su kién da tham gia

e Gui céc hoat dong bén ngoai trudong

e Xem sd diém hoat dong cong dong ctia ban than

e Chatbot twong tac voi ngudi ding vé ndi quy nha truong

e Tim kiém khoa hoc

e Xem thong tin c4 nhan
Lién chi doan

Quan 1y khoéa hoc

e Xem thong tin tat ca su kién

e Xem cac su kién do ban than tao ra

e Tao su kién

e Chinh stra su kién

e Xem danh sach cac sinh vién tham gia su kién

e Xem théng ké sinh vién tham gia su kién

e Diém danh céc sinh vién tham gia sy kién do ban than tao

e Xuit file exel danh sach tham gia su kién

e Chatbot truy xuat thong tin su kién

e Chatbot tir dong tao va ho tro noi dung su kién
Hoi sinh vién

e Xem thong tin tat ca su kién

e Xem cac su kién do ban than tao ra
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Xem danh sach cac sinh vién tham gia sy kién

Xem thong ké sinh vién tham gia sy kién

Tao su kién

Chinh stra su kién

Piém danh cAc sinh vién tham gia su kién do ban than tao
Xuét file exel danh sach tham gia su kién

Chatbot truy xuat thong tin sy kién

Chatbot ty dong tao va hd trg ndi dung su kién

Xem danh sach sinh vién 5 tot va lién chi doan t6t

DPuoc quyén chinh stra thong tin tiéu chi sinh vién 5 tdt

Phé duyét cac hoat dong ma sinh vién tham gia bén ngoai trudng

Cong tac sinh vién

Xem thong tin tat ca su kién

Xem cac su kién do ban than tao ra

Xem danh sach céc sinh vién tham gia sy kién

Xem théng ké sinh vién tham gia su kién

Tao su kién

Chinh stra su kién

Diém danh cac sinh vién tham gia su kién do ban than tao
Xuét file exel danh sach tham gia su kién

Chatbot truy xuat thong tin su kién

Chatbot ty dong tao va hd tro nodi dung su kién

Quan ly diém phuc vy cong dong cua sinh vién

Ban thoi vu doan truong

Xem thong tin tat ca su kién

Xem cac su kién do ban than tao ra

Xem danh sach cac sinh vién tham gia sy kién
Xem thong ké sinh vién tham gia sy kién

Tao su kién

Chinh stra su kién

Piém danh cac sinh vién tham gia sy kién do ban than tao
Xuét file exel danh sach tham gia sy kién
Chatbot truy xuét thong tin sy kién

Chatbot ty dong tao va hd trg ndi dung su kién
Quan ly ti€u chi hoat ddng lién chi doan

Quan ly tai khoan
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2.2 Yéu cau vé phi chitc ning
2.2.1 Hi¢u sudt (Performance)
Bdng 1 Hiéu sudt

No. Requirement

1 Cho phép 1 luong 16n truy cép bang internet vao hé thong

2 Thoi gian phan hoi nhanh

3 Thoi gian nhap/xuét dit liéu nhanh

4 Thoi gian tai video nhanh va c6 thé nhiéu ngudi xem cling mot lic khong bi
lag

2.2.2 Kha nang mo rong (Scalability)

Bang 2 Kha nang mo rong
No. Requirement
1 Kha nang luu trir dir 1i€u 16n

Cho phép nhiéu ngudi ding thuc hién cac thao tac gidong nhau trong ciing

khoang thoi gian

2.2.3 Bdo mdt (Security)

Bang 3 Bao mat
No. Requirement
1. Hé thong phai bao vé dir liéu nguoi dung bang cach st dung cac phuong phap

ma hoa manh mé cho dit liéu luu trit va truyén tai.

2. Ding nhap dé thuc hién cac chirc ning tmg voi timg vai tro ctia ngudi ding
3. Xac thye ngudi ding bang tai khoan va mat khau
4. Dit liéu hé thdng duogc sao lvu hang ngay va duoc luu an toan bén ngoai trang

web
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2.2.4 Trinh duyét (Browser)
Bang 4 Trinh duyét

No. Requirement

1. IE6 and above (IES8 is not recommended).

2. Chromium browser and Firefox

2.2.5 Giao dién (Interfaces)
Bang 5 Giao dién

No. Requirement

l. Giao dién dé dung, t6i wu trai nghiém ngudi dung
2. Khong bi giat, cham, khong bi chdp nhay

3. Mau sac hai hoa, khong gay dau mit

2.2.6 Gia dinh (Assumptions)
Bang 6 Gia dinh

No. Requirement

1. C6 thé tam ngung hé théng néu can phai nang cp
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2.3 Biéu @b phan ri chirc ning
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Hinh 6 Biéu do phdn ra chirc nang cho sinh vién
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Hinh 10 Biéu do phan rd chire ning cho céng tdc sinh vién
2.4 Biéu d6 ca sir dung
2.4.1 Biéu d0 ca sir dung tong quat cho sinh vién
So d6 sau day cung cip mot birc tranh tong thé vé& cic nhém chirc ning, cac Tac
nhan cua “Hé thong qudn Iy diém phuc vu céng dong va sinh vién 5 tot ciia Dai hoc

Bdch Khoa Pa Nang”. Céc chirc ning cua hé théng duoc chia thanh cac ca nhu sau:
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2.4.2 Biéu d0 ca sir dung tong quat cho lién chi doan
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2.4.3 Biéu d0 ca sir dung tong quat cho hdi sinh vién
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2.4.4 Biéu d0 ca sir dung tong quat cho ban thoi vu doan truong
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2.4.5 Biéu d0 ca sir dung tong quat cho cdng tac sinh vién
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2.5 Lugc db co sé dir liéu
Nhom sir dung PostgreSQL 1am co so dit lidu dé luu trit cac thong tin can thiét
nham phuc vu cac tac vy truy xuat, tim kiém dir liéu. Hinh bén dudi 1a thiét ké co s¢

dir liéu ctia nhom.

Hinh 16 Lwoc do co sé dit liéu
Tong quat cac bang trong lwge dd co sé dir liéu

Bang 7 Tong qudt cdc bdang trong lwgc do co so dir liéu

STT | Tén bang Mo ta

1 Users Thong tin tai khoan ctia nguoi dung

2 Roles Quyén ngudi ding

3 Events Luu trir thong tin sy kién

4 Event types Luu trir thong tin loai sy kién

5 Event images Luu trir anh sy kién

6 Event criteria Luu trit cac tiéu chi sinh vién 5 tot cua su kién

7 Event criteria_lcd | Luu trir cac ti€u chi hoat dong tdt lién chi doan cua su
kién
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8 Courses Luu trir thong tin cac khoa hoc

9 Classes Luu trir thong tin cac 16p hoc

10 Department Luu trir thong tin khoa

11 Disciplinary points | Luu trit diém sinh vién

12 Semester Luu trir thong tin ndm hoc

13 External events Luu trit théng tin vé sy kién bén ngoai trudng hoc

14 Five good criteria | Luu trit cac tiéu chi sinh vién 5 t6t

15 Five good criteria_| Luu trit céc tiéu chi hoat dong tbt cta lién chi doan
led

16 Lcd criteria Luru trir cac tiéu chi lién chi doan dat duoc

17 Student criteria Luu trir cac ti€u chi sinh vién dat duoc

18 Registrations Luu trit thong tin cac sinh vién dang ky su kién
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2.6 So' d6 hoat dong

- User

Trang dang nhap

)! Hisén thi frang déng

Mhip ussmame, passyword
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iE

Thaling i
g rib

forp i

Thiteg b
g hop

Chuyen dén irang
Hicume=

L

Hidn thi thing bao ki

Hinh 17 So dé Activity dang nhdp
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Trang ched
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Hinh 18 So d6 hoat déng - Péng ky s kién

36



Tén dé tai: Hé thong quan Iy diém phuc vu cong dong va sinh vién 5 tét ciia Pai Hoc

- Lisaf - Syatem
T i mink = |Hiém thi giao deén danh sdch
mmﬂm minh chirng d& gin
J |
Chon thém minh chilmg x""‘*"ﬁllﬁmﬂﬂﬂmh
—
hihdg ihéng lin
minh chimg [
i
Theadt wang Mndn nu g ____,}mlmu-mu“
nhdp léu nihdp liéu
Sl
Hign thi théing b 15
W Dirg
()
- Chuyén (Bén trang g
i cherng
r)l("‘*
-
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Khdp thing tin sy kidn =

Hhdn nit tao

= Uisgr Systam
Trang chil qudn Ii = Hiln @i trang quin i
Mhdn il t9a si kién =»4 Hidn thi brang 130 sir kién
]

Y

Tho# khdi frang tao
s kidén

={ k3ém tra thing in nhip Bu

Haén thi théing bio 18

Hinh 20 So do hoat dong - tao su kién
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System

Trang chi quan § =s  Hign thi trang guan i
]
b
Mhdn wao Tag quin I sw keéin sl Hidln ini trang qudn i s koén
|
.'L iy sy kol Hily su kadn }@j:l
= il o chi 881 5 kidn ;{!_-;1
Chinh sdn =iy ke Hade thi trang chink sia s kidn
¥
Nindip thilng tin chinh sim *“"““";"“’ﬂ'""#ﬂ
— Thinrg bao &
Damg

—— L e L]

st thi danh sach dang ki

Evem danh sink wén

Hricat

Chargiin 3&n trang i"‘
Guiln i s kikn EI:_ .J

Hinh 21 So do hoat dong - quan ly sy kién
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Ugar

System

Trang chi
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Hinh 22 So do hoat dong - tim kiém su kién

40




Tén dé tai: Hé thong quan Iy diém phuc vu cong dong va sinh vién 5 tét ciia Pai Hoc
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2.7 So' d6 tuin ty
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2.8 Két luan chwong 2

Chuong 2 di sdu vao viéc phan tich va thiét ké hé thdng dua trén nén tang 1y
thuyét di dugc trinh bay trong chuong trude. Cac yéu cau chire ning va phi chiic ning
cua hé théng da duoc xac dinh r6 rang. Cac so dd usecase, luge d6 co so dir liéu, so do
hoat dong, va so dd tuan tyu cung ca”ip mot cai nhin tryc quan va chi tiét vé cach hé théng

s€ hoat dong. Qua trinh nay dam bao réng moi khia canh cua hé théng déu duge xem

Hinh 27 So do tuan tw dang ky su kién

xét k¥ ludng, tao diéu kién thuan loi cho giai doan trién khai sau nay.
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CHUONG 3: TRIEN KHAI HE THONG

3.1 Xay dung chatbot héi dap n¢i quy nha truwong

Trong bdi canh s hoa gido duc ngay cang manh mg, viéc cung cp thong tin kip
thoi va chinh xéac vé cac quy dinh, chinh sach va ndi quy trong méi trudng dai hoc dong
vai trd quan trong trong viéc hd tro sinh vién tuan thi dung quy dinh va hoa nhap tét v6i
doi sdng hoc dudng. Dé dap tng nhu cu ndy, chatbot tu van ndi quy da ndi 1én nhu mot
giai phap hiéu qua. Véi sy phat trién vuot bac cua cong nghé va cac mé hinh ngdn ngit
16n (Large Language Models - LLM), chung ta c6 thé xay dung cac chatbot thong minh,
c6 kha nang hiéu va giai dap thic mac cua sinh vién mot cach ty nhién, rd rang va chinh
xac. Bac bi¢t trong du an lan nay, em xay dung mot chatbot chuyén biét danh riéng cho
tu vin ndi quy cua timg trudng dai hoc, cho phép chatbot tra 101 dwa trén cac quy dinh
cu thé do nha truong ban hanh. Qua d6, sinh vién co thé dé dang tiép can thong tin,
nhanh chong giai quyét thac méc, va chu dong hon trong viéc tuan thu cac quy dinh hoc
vu, dao durc, va sinh hoat trong moi truong dai hoc.

3.1.1 Ly do lya chon n8n va mé hinh ngdn ngir 16m (LLM) dé xAy dung chatbot

Mot trong nhiing 1y do chinh khién em Iya chon str dung n8n két hop véi cac mo
hinh ngén ngir 16n (Large Language Models - LLM) thay vi cac m6 hinh truyén thdng
l1a nho kha nang tich hop linh hoat, ty dong hoa quy trinh va xur 1y thong tin mdt cach
hi¢u qua.

Khac véi cac mo hinh truyén théng — thudng yéu cau huin luyén lai tir ddu mdi
khi cap nhat dir liéu mé&i — n8n cho phép chung t6i dé dang két ndi chatbot voi nhiéu
nguén dir liéu nhu Google Sheets, Notion, co s¢ dit liéu SQL, API ndi bo cua truong,
v.v... Diéu nay gitip hé théng co thé cap nhat théng tin gan nhu thoi gian thue ma khong
can can thiép sau vao mo hinh.

Khi két hop v6i cac mo hinh ngdn ngir 16n nhu GPT-3.5 hodc GPT-4, hé thong
chatbot ¢ thé hiéu va tra 101 cac cAu hoi mot cach ty nhién, chinh xac va co ngit canh.
LLM c6 kha nang xir Iy ngdn ngi ty nhién rat t6t ma khong can phai huan luyén lai mo
hinh mdi khi ¢6 thay dbi vé noi dung.

Nho vao n8n, em c6 thé xay dung cac quy trinh ty dong nhu: chuyén do6i van ban
thanh dinh dang phu hop cho chatbot, giri phan h6i dén nguoi dung qua giao dién tro
chuyén, va tham chi ghi lai lich sir tuong tac dé cai thién hiéu suét sau nay.

Giai phap nay khong nhiing giam thiéu chi phi van hanh, ma con giup mé rong
quy mo6 h¢ théng chatbot mét cach linh hoat, dam bao rﬁng sinh vién lu6n nhan duoc

thong tin mdi nhat, chinh xac va pht hop véi nhu cau thuc té.

46



Tén dé tai: Hé thong quan Iy diém phuc vu cong dong va sinh vién 5 tét ciia Pai Hoc

3.1.2 Cac buéc xay dung chatbot héi dap
Buéc 1: Xac dinh Muc tiéu va Yéu ciu ciia Chatbot
e Muc tiéu: Xay dung mot chatbot hoi dap thong minh tu van noi quy, gitip sinh
vién nhan dugc cdu tra 161 nhanh chdng va chinh xac cho céac cau hoéi vé ndi
quy nha truong.
e Yéu ciu chitc ning: Chatbot phai c6 kha ning xtr Iy ngdn ngit tu nhién,
hiéu ngit canh, va cung cip cac ciu tra 101 phu hop.
e Yéu ciu phi chitc ning: Do chinh x4c cao, thdi gian phan hoi ngén, kha
ning mo rong, tinh bao mat cao, va dé dang sir dung.
Budc 2: Thu thap
e Thu thap dir liéu: Gidng vién s€ upload tai li¢u hoc tap, cau hoi thuong
gap, danh gia khoa hoc, va cac thong tin lién quan khac 1én google drive.
Budc 3: Lua chon mo hinh ngon ngir
e Luwa chon mo hinh: Str dung GPT-40-mini cho kha ndng xtr Iy ngdn ngtr tu
nhién manh mg¢.
Buéc 4: Xy dung Hé théng Luu trit Dir liéu v6i Pinecone

e Luwa chon Vector Database: St dung Pinecone dé luu trir va quan Iy cac vector
biéu dién dir liéu khoa hoc.

e Chuyén d6i dir liéu thanh vector:

o Embeddings cac dir liéu ctia khda hoc thanh cac vector sau khi da chia
nho.
o Luu trit cac vector ndy trong Pinecone dé dé dang tim kiém va truy van.

e Tich hop Pinecone vao hé thong: Két nbi Pinecone vi mo hinh text-
embedding-3-small dé thuc hién cic truy van vector va tim kiém thong tin lién
quan trong co s¢ dir li¢u.

Budce 5: Xay dung prompt
Muc tiéu ctia prompt 1a cung cap ngir canh day du d¢ GPT-40-mini c¢6 thé hiéu

va tra 101 dang cau hoi lién quan dén ndi quy nha truong
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3.1.3 Két qua

Sinh vién c6 thé hoi cac quy dinh cta nha trudng bang chatbot ma khong can

phai tra thong tin tai lidu cu thé.

Chao ban! Ban c6 thé cho toi

xin tén dé tién xung hé dudc

khong a?

toi tén hiéu

xép loai diém ren luyén

Két qua diém rén luyén
dugc phan loai thanh cac
loai nhy sau:

Xudt sdc: TU 90 dén 100
diém

Tat: Tu 80 dén dudi 90
diém

Kha: TU 70 dén dugi 80
diém

t&i co thé hd trg ban thém.

hién mau nhan dao dugc

bao nhiéu diém

Hoat déng hién mau nhan

dao dugc cham ti 15 dén

20 diém, thy thudc vao quy

dinh cy thé cia trudng. Néu

ban can thém théng tin nao I

hhides kS abhe b2 Lids wbil

Hinh 28 Két qud chatbot tra 16i cau hoi sinh vién
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3.2 Xay dung chatbot tw van va ti dong tao s kién

Trong bdi canh chuyén doi s6 ngdy cang phat trién sau rong trong gio duc, viéc
hd trg can bd nha trudong trong cong tac td chtrc va quan ly cac sy kién, hoat dong ndi
bd trd nén vo cung can thiét. Dé dap ung nhu ciu nay, em phat trién mot chatbot agent
thong minh, khong chi ¢6 kha ning goi y ndi dung ma con duoc cap quyén ty dong tao
va quan ly su kién mot cach chu dong va hi¢u qua.

Ung dung cac md hinh ngdn ngir 16n (Large Language Models - LLM), chatbot
agent c6 thé hiéu sau sac yéu cau tir can bo nha trudng, dé xuat cac nodi dung phii hop
va thuc hién viéc tao su kién tryc tiép trong hé thdng quan ly. Vi quyén truy cip va
tuong tac linh hoat, chatbot co thé tao va truy Xuét thong tin chi tiét vé cac su kién theo
tung dac thu ctia nha truong.

Giai phap nay khong chi gitip nang cao hiéu suat 1am viéc cua can bd ma con
dam bao qua trinh t6 chire su kién dugc thuc hién nhanh choéng, chinh xac va minh bach,
g6p phan tao nén moi trudng gido duc hién dai, chuyén nghiép va hiéu qua.

3.2.1 Ly do lwa chon n8n dé phit trién chatbot agent tao sy kién

Em lira chon n8n 1am nén tang phat trién chatbot agent cho du 4n ndy nhd vao
nhirng vu diém vuot troi trong kha ning tu dong hoa quy trinh, tich hop linh hoat va
mo rong dé dang. Cu thé:

Kha ning tich hgp manh mé: n8n hd tro hon 350 dich vu va tng dung phd bién
nhu Google Calendar, Notion, Airtable, MySQL, va cac dich vu API REST. Diéu nay
cho phép chatbot agent d& dang tao hoic truy xuat sy kién trong hé théng quan 1y cia
nha truong ma khong can xay dung tat ca tir dau.

Ludng xtr Iy linh hoat va truc quan: Véi giao dién kéo tha tryc quan, n8n gitip
dé dang thiét ké cac quy trinh tu dong (workflows) tir viéc nhan yéu cau ciia ngudi
dung — xu ly van ban — truy xuat dit liéu — tao su kién. Diéu nay phu hop cho cac
tac vu nhu goi y ndi dung su kién, kiém tra thoi gian tréng, va xac nhan thong tin
trude khi tao.

Kha ning két hop véi mé hinh ngén ngir 16n (LLM): n8n hd tro tich hgp API
cua cac mo hinh LLM nhu GPT-4, GPT-40, Claude, v.v., giup chatbot agent c6 thé
hiéu ngdn ngi ty nhién, sinh phan hoi thong minh, va dua ra goi ¥ ndi dung phu hop
vo1 nglr canh cua tung sy kién.

Tu dong hoa khong can 1ap trinh phuc tap: Di véi moi truong gido duc, noi
ngudn lyc k¥ thuat co thé han ché, viéc str dung n8n gitip giam dang ké chi phi phat
trién va bao tri, ddng thdi cho phép can bo ki thuat dé dang chinh sira hodc thém méi
chirc ning ma khong can ky niang lap trinh chuyén sau.

Ngudn mo va trién khai linh hoat: n8n 1a ma ngudn mé, cho phép trién khai noi
bo trén server cuia nha trudng néu can dam bao bao mat dix liéu. Déng thoi, n8n ¢6 thé

mo rong bang JavaScript, giup d& dang c4 nhan hoa logic xir 1y khi can thiét.
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3.2.2 Két qua
Can bo nha trudng c6 thé truy xudt thong tin cua su kién hoic tao su kién bang

cach yéu cau

hdy tao cho tdi sy kién ngay hdi thé

thao thang 7 nam 2025 bach khoa da
nang

Ban mudn tao su kién vé cha dé gi?
Hay dé toi ggi y mot vai chi dé v sy
kién thé thao nhé? Vi dy:

1. Giai béng da mini

2. Cudc thi dién kinh

3. Gidi bong ro

4. Ngay héi thé thao téng hgp

5. Cudc thi bai 1i

Ban thich chi dé nao trong s6 nay?

MNé& gom nhigu cac mon khac nhau

Ok, vay ching ta sé tao su kién vai chi

Hinh 29 Két quad chatbot
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Dudi day la Tiéu d& va Néi dung chi
tigt cho sy kién "Ngay hoi thé thao
tong hgp™

*“Tidu de:** & Ngay H6i Thé Thao
Téng Hgp - Bach Khoa Da Ning 2025
&

**N6&i dung chi tiét:**

& Chao mimg tat cd cic ban dén vdi
Ngay Hoi Thé Thao Téng Hop tai Bai
hoc Bach Khoa DBa Nang! Day la su
kién thé thao lén trong nadm nham cd
vil tinh than thé thao va khuyén khich
suf doan két gilia cac sinh vién. =

& **Thai gian:** Ngay hoi sé dién ra
trong mét ngay duy nhat vdi nhigu
mén thé thao hdp dan nhu béng da,
béng rd, cau long, va dién kinh. Nguadi

Hinh 30 Két qud chatbot
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ban mudn tdi ty quyét dinh nhé!

day 1a hoat ddng truyén théng, cac

théng tin khac ban cd thé ty dign

Suf kién "Ngay Hoi Thé Thao Téng Hgp
- Bach Khoa Pa Nang 2025" da dudc
tao thanh cong! & Dudi day la théng
tin chi tiét cha sur kién:

- **Tiéu d&* & Ngay HGi Thé Thao
Tdng Hap - Bach Khoa Ba Nang 2025
5

- **Ndi dung:** Chao ming tat ca cic
ban dén vdi Ngay Hoi Thé Thao Tdng
Hap tai Dai hoc Bach Khoa Pa Nang!
Bay la su kién thé thao lan trong nam
nhdm ¢6 vad tinh than thé thao va
khuyén khich sy doan két gilia cac sinh

v F i rnlin Hhf Hasn ki Aln nbad

l"j-'z._:.:'- tin nhan

Hinh 31 Két qua chatbot
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Théng 7 cb cac sy kién ndo?

Trong thang 7 nam 2025, c6 cac sy kién
sau:

1. & Ngay Hji Thé Thao Téng Hop -
Bach Khoa Da Nang 2025 ¥
2. ks 5y Kién Nhat Rac Bai Bién 2025 L

Néu ban can thém théng tin chi tiét va
cac sy kién nay, hdy cho t6i biét!

-

S NaD TN nhan @

Hinh 32 Két qua chatbot
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3.3 Mot so giao dién hé thong
3.3.1 Trang ding nhap
Pé str dung hau hét cac chirc nang chinh trong hé thong, ngudi ding can phai

dang nhap bang username va mat khau.

Hinh 33 Man hinh dang nhap

3.3.2 Man hinh trang quén ly su kién
Trang quan 1y su kién 14 noi nguoi ding cé thé tao mai, xem, chinh sira va quan
Iy cac su kién duge t chirc trong hé thong. Day 14 trang trung tAm gitp cac quan tri

vién d€ dang di€u phoi cac hoat dong su kién mot cach hi¢u qua.
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Hinh 34 Man hinh trang chu
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3.3.3 Man hinh chi tiét su ki¢n

Trang chi tiét su kién cung cap day du thong tin vé mot su kién cu thé, gitp

nguoi dung nam bat toan bd ndi dung, thoi gian, dia di€m, cting nhu cac hoat dong
lién quan dén sy kién do. Trang nay hd tro ca ngudi quan 1y va nguoi tham gia trong
viéc theo doi va tuong tac voi su kién.
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3.3.4 Man hinh tat ca su kién

Trang tat ca su kién cung cap cho nguoi dung cai nhin tong quan vé toan bd cac

su kién trong hé thong.
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3.3.5 Man hinh tiéu chi hoat dong va sinh vién 5 tt

Cung cip cho can bd cai nhin rd rang vé céac tiéu chi can dat dé tré thanh “Sinh
vién 5 t6t”, dong thoi giup theo dbi cac tiéu chi theo timg nim, sinh vién 5 t6t va lién

chi doan hoat dong tot
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3.3.6 Man hinh quan ly diém phuc vu cng dong
HO tro cong tac sinh vién theo doi diém phuc vu cOng déng dua trén cac hoat

dong da tham gia.
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3.4.6 Man hinh tao su kién

Cho phép can bd quan 1y, ban t6 chirc dugce quyén tao va cau hinh sy kién méi

dé phuc vu cho hoat dong sinh vién, tinh diém rén luyén, diém phuc vu cong déng,

hodc xét danh hiéu "Sinh vién 5 tdt".
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Hinh 41 Man hinh tao su kién
3.4.7 Man hinh quan ly 16p hoc

Cho phép can bd quan 1y, gido vién phu trach, hodc ban t chirc sy kién theo doi

va thao tac vdi danh sach 16p hoc.
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3.4.8 Man hinh quéan ly tai khoan

Cho phép quan tri vién hé théng hodc can by dugc phan quyén thuc hién cac thao

tac quan ly tai khoan ngudi dung nhu sinh vién, giang vién, ban to churc, va quan tri vién
khac. Man hinh hd trg cac chirc ning nhu tim kiém, tao méi, khoa/mao tai khoan va chinh
stra thong tin.
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3.4.9 Man hinh thém tai khoan

Cung cip giao dién cho quan tri vién hodc can bd co quyén tao méi tai khoan
nguoi dung trong hé thdng. Pam bao viéc thém ngudi ding duoc thuc hién day du, chinh

Xac va an toan.

i iy bdrug P Fanrd

Hinh 44 Man hinh thém tai khoan
3.4.6 Man hinh quan ly tham gia sw kién
Cung cap cho quan tri vién hodc ngudi t6 chirc su kién kha niang theo ddi, xac

nhén va quan 1y danh sach ngudi dung (sinh vién) da dang ky hoac tham gia sy ki¢n.
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3.4.10 Man hinh diém danh sinh vién
Cung Cép cho quan tri vién hodc nguoi td chure su kién kha nang theo doi, xac

nhan va quan 1y danh sach nguo1 dung (sinh vién) da dang ky hodc tham gia su kién.
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3.4.11 Man hinh trang chi bén phia sinh vién

Phuc vu c6ng'dong va
sinh vién 5 tot
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3.4.12 Man hinh danh sach hoat dong
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3.4.13 Man hinh danh sach menu phia sinh vién
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3.5 Két luan Chuong 3
Chuong 3 di trinh bay chi tiét qua trinh trién khai hé théng quan 1y diém phuc vu

cong dong va sinh vién 5 tt, dya trén thiét ké da xay dung ¢ Chuong 2. Hé thong dugc
phat trién bang Spring Boot két hop PostgreSQL.

Ngoai cac chlic ndng c¢6t 161 nhu ghi nhan hoat dong, x¢ét diém sinh vién, xac minh
minh chtng, phan quyén ngudi dung,... hé thong con tich hop hai chatbot nham ting
tinh twong tac va hd tro nguoi dung:

Chatbot RAG (Retrieval-Augmented Generation) dugc xay dung nham tu van, giai
dap nhanh chéng cac cau hoi lién quan dén ndi quy, quy dinh va quy trinh chdm diém
rén luyén. Chatbot nay sir dung k¥ thuat truy xuat thong tin két hop mé hinh ngdn ngi
16n (LLM), giup mang lai cau tra 10i chinh xéc, trich xuat tir tai liéu thuc té cta nha
truong.

Chatbot Agent dong vai trd nhu mot tro 1y 4o, ho tro tao va quan ly sy kién cong
ddng. Nguoi dung co thé trong tac bang ngdn ngit t nhién dé dé xuat sy kién, thiét 1ap
thoi gian, ndi dung — gitip quy trinh t6 chic su kién tré nén thudn tién va than thién hon
v&i sinh vién.

Viéc trién khai thanh cong ca hé théng quan 1y va hai chatbot trén khong chi ching
minh tinh kha thi cta giai phap, ma con cho thiy tiém nang tich hop tri tué nhén tao
trong cac hé théng hd tro sinh vién. Hé théng gop phan nang cao hiéu qua quan 1y, tiét
kiém thoi gian, giam tai cong viéc thu cong, dong thoi tao ra moi trudng twong tac thong

minh, minh bach va hién dai trong danh gia va phat trién sinh vién toan dién.
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KET LUAN VA HUONG PHAT TRIEN

Két luan

Trong bao céo nay, chiing toi d nghién ctru va trién khai mot hé théng phan mém
quan 1y diém phuc vu cong ddng va sinh vién 5 tt, sir dung cac cong nghé hién dai nhu
Spring Boot, Docker, Cloudinary, Supabase, Render cting v6i hé thong goi ¥ va chatbot
duogc phat trién riéng. Mdi thanh phan cong nghé déu duoc lya chon can thin nham dap
{rmg hiéu qua cac yéu cau chtrc ning, phi chirc ning va kha ning mé rong cua hé thong.

Spring Boot dong vai tro 1 nén tang chinh dé xay dung backend, véi kién tric
RESTful rd rang, gitp dé dang phat trién, bao tri va tich hop. Docker dam bao moi
truong phat trién va trién khai dong nhat, giam thiéu 15i do su khac biét méi truong. Céc
giai phap luu trit va phan phdi ndi dung nhu va Render, Cloudinary, Supabase duoc sir
dung dé dam bao hiéu suit cao, do tin cay va kha nang mé rong.

Dic biét, hé théng d tich hop thanh cong hai chatbot thong minh dugc xay dung
bang n8n:

Chatbot tu van ndi quy giup sinh vién dé dang tra ciru cac quy dinh va quy trinh
lién quan dén diém rén luyén va danh hiéu “sinh vién 5 t6t”.

Chatbot hd trg tao su kién cho phép ngudi dung tuong tac truc tiép dé tao, cap
nhat va theo doi cac hoat dong cong déng mot cach nhanh chéng va thuan tién.

Téng thé, hé théng dd dat duoc cac muc tiéu ban dau vé mat chuc nang, hiéu
ning va tinh m& rong. Tuy nhién, van con mot s6 khia canh can duoc cai tién, chéng
han nhu giao dién ngudi ding, bao mat va t6i wu héa cho quy mé 16n. Vi kién trac hién
dai va kha ning tich hop cao, hé thdng sin sang duoc ap dung vao thuc té va mé rong
trong tuong lai.

Huwéng phat trién

Chatbot RAG tu véan ndi quy: Tiép tuc ning cao kha ning xtr 1y ngdn ngir tu
nhién va phan hoi chinh x4c bang cach mé rong dit 1iéu ndi quy, dong thoi tdi wu cac
workflow trén n8n dé tu dong hoa viéc cap nhat ndi dung va phan hdi theo ngilt canh
nguoi dung.

Chatbot agent tao sw kién: Phat trién thém cac workflow tich hop da kénh trén
n8n, hd tro tu dong 1én lich, guri thong bao nhic nhé va déng bo dir liéu voi cac hé théng
quan 1y su kién khac, nham tang tinh linh hoat va hi€u qua trong td chure su kién.

T4i wu hoéa hiéu suit: Nghién ctru va ap dung thém céc k¥ thuét tdi wu hoa hiéu
suét khac cho ung dung, nhu viéc sir dung bo nhé dém (caching) hiéu qua hon va can

bang tai (load balancing) dé dam bao hé thdng hoat dong muot ma dudi tai cao.
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Tiing cwong bao mat: Trong tuong lai, dé ndng cao bao mat hon nira, hé théng
s& mé rong Spring Security véi xac thuc da yéu t6 (MFA), 4p dung ma hoa dit liéu nhay
cam, tang cudng phan quyén chi tiét hon, cap nhat va 16i dinh ky, trién khai giam sat va
ghi log truy cip nang cao, dong thoi bo sung cac co ché bao vé API vuot trdi hon bén
canh JWT nhu gi6i han tin suét truy cp (rate limiting) va kiém soat ngudn gdc truy cip
(CORYS).

Tich hop véi cac dich vu khac: Mo rong hé thdng bang cach tich hop voi cac
dich vu va API bén thir ba dé ting cuong chirc ning va cung cip trai nghiém ngudi ding
t6t hon.

Khi ning mé rong: Nghién ciru va trién khai cac kién trac microservices dé
taing kha ning md rong va quan 1y hé thong hiéu qua hon khi ¢ su ting truong vé sd
luong nguoi dung va dir li¢u.

NAang cao trai nghiém nguwoi dung: Lién tuc cai tién giao dién va trai nghiém
ngudi ding (UX/UI) dua trén phan hdi va dit lidu str dung ctia nguoi dung. Ap dung cac
nguyén tic thiét ké hién dai va t6i wu hoa quy trinh tuong tic ngudi dung dé nang cao
su hai long va tuwong tac cia ngudi dung.

Hb tro da ngdn ngir: Mo rong hd tro nhiéu ngdn nglt hon dé phuc vu nguoi

dung toan cau, bao gobm ca ngdn ngt it phd bién va cac ngdn ngit vung mién.
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