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LOI NOI PAU

Tén dé tai: XAY DUNG WEBSITE BAT DONG SAN
Sinh vién thyc hién: NGO LE NGOC MINH
Mi s6 SV: 2151220169 Lép: 21CT4

Trong bdi canh chuyén ddi s6 dién ra manh mé trong linh vuc bat dong san, cac
doanh nghiép mai gidi, san giao dich va ca nhan kinh doanh Bat Pong San phai dbi
mit v6i thach thirc ngay cang 16n trong viéc quan 1y dir liéu tin dang, tiép can khach
hang, t6i wu quy trinh lam viéc va ning cao kha ning canh tranh. Khi sb luong tin
dang va tép khach hang m¢ rdng, viéc quan 1y thu cong hodc st dung céc kénh roi rac
(mang xa hoi, bang tinh, tin nhin) d& dan dén tinh trang dir liéu phan tan, khé kiém
soat chat luong tin, kho theo doi hiéu suit moi gioi, thiéu su déng bo gitra cac bd phan
va han ché kha ning giam sat hoat dong theo thoi gian thyec.

Xuat phat tir nhitng kho khin do6, viéc xdy dung mot hé thong website bat dong
san théng nhét — hién dai — cap nhat dir liéu realtime tré nén vo cung cép thiét. Vi vay,
em lya chon thuc hién dé tai “Website bat dong san” nham nghién ctru va xay dung
mot giai phap hd tro doanh nghiép va ca nhan méi gidi toi wu toan bd quy trinh nhu:
dang va quan 1y tin bat dong san, quan 1y danh muc va khu vuc, quan 1y khach hang
tiém nang, twong tic va tu van qua hé thong chat, theo ddi hiéu suat 1am viéc cia moi
gidi, quan 1y tai khoan va goi dich vy, hién thi tin theo khu vuc, loc nang cao theo nhu

cau khach hang va hd trg khach hang luu tin — tim kiém — lién hé mot cach thuan tién.

Trong qué trinh trién khai dé tai, em da van dung cac kién thic vé phan tich —
thiét ké hé thong thong tin, xdy dung API backend bang Spring Boot, 1ap trinh giao
dién frontend bang React.js, thiét ké co s dit lieu MySQL, tich hop Socket.IO cho
chiic nang chat realtime va ap dung cac phuong phap tbi wu quy trinh quan 1y dir liéu
trong mdi trudng c6 nhiéu loai ngudi dung nhu Admin — Agent — User. Dé tai khong
chi mang gia tri hoc thuat ma con c6 kha ning tmg dung thuc té cao, gitp hoat dong
moi gidi chuyén nghiép hon, kiém soét chat luong tin ding t6t hon, nang cao kha ning
tiép can khach hang, han ché sai sot trong qué trinh quan 1y va t6i vu hiéu qua van
hanh trong bdi canh chuyén déi s ciia nganh bat dong san hién nay.

Em xin chan thanh cam on giang vién huéng dan va nhitng ngudi da ho tro trong

sudt qua trinh nghién ctru va hoan thién dé tai.



CAM DOAN

Em xin cam doan do an tot nghiép véi dé tai xay dung website bat dong san 1a
thudc quyén so hiru duy nhit ciia em. Nhiing tai liéu tham khao dwoc sir dung trong dd
an da duoc trich dan va néu rd trong muc Tai liéu tham khao. Bén canh d6, nhitng két
qua nghién ciru hoan toan mang tinh chét trung thuc, khéng sao chép, dao nhai tir bat
Ky cong trinh nao trudc day.

Néu nhitng 101 cam doan trén cua em khdng chinh xac, t6i xin chiu hoan toan
trach nhiém va chiu moi hinh thirc ky luat tir khoa va nha truong.

Sinh vién thyuc hién

Ngo6 Lé Ngoc Minh
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Xéy Dung Website Bt Déng Sdn

MO DAU

GIOI THIEU TONG QUAN

Trong bdi canh thi trudong bit dong san phat trién nhanh va mirc d6 canh tranh
ngay cang cao, nhu cau tng dung céng nghé dé quan 1y thong tin va hd trg giao dich
tr& nén cap thiét hon bao gio hét. Cac san giao dich va doi ngii moi gidi hién nay phai
xtr Iy mot luong 16n dir liéu vé dy an, khach hang, tin ding va twong tac tu van. Néu
van quan 1y tha céng hodc sir dung cic cong cu roi rac, doanh nghiép rat d& d6i mat
voi tinh trang dit 1iéu phan tan, khé kiém soat tinh minh bach, xu 1y phan hdi cham va

han ché trong viéc mé rong quy mo hoat dong.

Trén thé gidi, nhiéu nén tang bat dong san nhu Zillow, Realtor hay Rightmove
da trién khai cac hé thong s6 hoa toan dién, cho phép nguoi ding tim kiém thong tin
theo tiéu chi nang cao, xem ban do, luu tin yéu thich, lién hé méi gidi truc tiép va phan
tich gia thi truong theo thoi gian thyc. Mot s6 nghién ctru qubc té con dé xuat mo hinh
quan 1y bat dong san dua trén dién todn dam may, giup ddng bo thong tin, ting téc dd

truy xuat dit liéu va ho tr¢g nhiéu nhém nguoi dung khac nhau tur xa.

Tai Viét Nam, qua trinh sb6 hoa nganh bat dong san dang dién ra manh mé véi
su xuit hién cuia cac nén tang nhu Batdongsan.com.vn, Chotot Nha Dit,
OneHousing... Tuy nhién, da sd nén tang hién nay chi tip trung vao viéc ding tin va
tim kiém co ban, trong khi viéc quan 1y méi gidi, theo ddi khach hang tiém ning, phan
cép nguoi dung, kiém duyét ndi dung va hd tro tu van truc tuyén van con han ché hodc
khong tuy chinh siu cho tirng mé hinh doanh nghiép. Diéu nay dit ra yéu cau can xay
dung cac hé thong linh hoat hon, c6 kha ning tich hop da tinh ning phuc vy dong thoi
Admin — Agent — User.

Dé tai “Xay dung website bat dong san” dugc thuc hién voi muc ti€u phat trién
mot md hinh nén tang hd tro day di nghiép vu trong linh vuc méi gisi bat dong san.
Hé thdng tip trung vao cac chitc niang nhu quan 1y tin dang, quan ly méi gidi, phan
quyén nguoi dung, theo doi khach hang tiém nang, hién thi bat dong san theo b loc
nang cao, tu van qua hé thong chat, ciing nhu cung cip dashboard thong ké danh cho
Admin. Dé tai ké thira cac m6 hinh nghién ctru trong va ngoai nudc, dong thoi ap dung
cac kién tric cong ngh¢ hién dai nham dam bao kha nang mo rdng, bao mat dir li¢u va

mang dén trai nghiém thao tac tryc quan, thuan tién cho cd moi gidi va khach hang.
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MUC TIEU PE TAI

Muc tiéu cua dé tai la xdy dung va hoan thién mot website bat dong san tryuc
tuyén cho phép nguoi dung ding ky goi dich vu dé xem thong tin bt dong san va trao
d6i truc tiép v6i moi gidi. Hé théng hudng dén viée cung cp day du cac tinh ning can
thiét, dé sir dung, giao dién than thién va dam béo tinh bao mat trong qua trinh quan 1y
thong tin.

Dé tai tap trung 1am rd co s& 1y ludn lién quan dén viéc cung cdp va quan 1y
thong tin bit dong san trén nén tang sb, bao gdm quy trinh ding tin cua méi giGi
(Agent), co ché hién thi thong tin, quan 1y dir liéu va phan quyén giita cac nhém ngudi
dung (User — Agent — Admin).

Pong thoi, dé tai cling xem xét cac quy dinh phap luat Viét Nam lién quan dén
cung cép thong tin bat dong san, hoat dong moi gidi, va bao mat dir li€u ca nhan, nham
dam bao hé thong van hanh phu hop v6i quy dinh hién hanh. Trén co so d6, dé tai dé
Xudt cac giai phap nhu ting cudng kiém duyét bai dang cua Admin, cai thién co ché
xac thuc Agent, nang cao d0 chinh xac ctuia dit li€u va hoan thi¢n chinh sach bao mat
thdng tin trén website.

Cubi cing, dé tai hudng dén phat trién mot nén tang xem bat dong san truc
tuyén hién dai — an toan — minh bach, hd tro ngudi dung tim kiém thong tin, li€n h¢ tu
van v&i moi gidi va quan 1y tai khoan hiéu qua; dong thoi nang cao uy tin cia moi gidi
va gitip Admin quan 1y hé thong tap trung, han ché rui ro va bao dam quyén loi cia tat
ca cac nhom nguoi dung.

Muc tiéu cu thé ciia dé tai bao gom:

« Xay dyung hé thong quan 1y tin ding bat dong san cho phép méi gidi tao bai dang,
cap nhat thong tin, quan ly hinh anh va trang thai giao dich mot cach thuan tién

va minh bach.

« Phat trién chtrc ning quan 1y danh muc va dir liu bat dong san (loai hinh, khu
vuc, tién ich, gid, dién tich...), gip hé théng td chirc thong tin mot cach khoa
hoc va dé tra ctru.

« Hoan thién module phian quyén ngudi dung giita ba nhom: Quan tri vién
(Admin), Mbi gidi (Agent) va Khach hang (User), dam bao mdi vai trd chi duoc

thuc hién cac churc nang phu hop.
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« Tich hop hé thdng bao céo — théng ké theo thdi gian hd trg Admin theo dbi sb
luong tin dang, luot xem, luot lién hé, ty 1€ chuyén ddi va tinh trang hoat dong
cua nguoi dung.

« Xay dung co ché tim kiém & loc thong minh cho khach hang dya trén loai hinh,
vi tri, gid, dién tich va céc ti€u chi nang cao, nham cai thién trai nghi¢m tim kiém
bat dong san.

« Thiét ké giao dién nguoi dung (UI/UX) hién dai, truc quan, d& thao tac cho ca
khach hang 1an méi gidi; dong thoi tdi vu toc do tai dit lidu va hién thi thong tin.

« Ap dung kién trac hé thong hién dai dé dam bao hiéu ning, tinh mo rong va do
on dinh khi s6 luong nguoi truy cap tang cao, dac biét vao cac thoi diém thi
truong s61 dong.

* Xay dung mo hinh h¢ théng mau hoan chinh, phuc vu muc dich hoc thuét, thuc

hanh va c6 thé trién khai thir nghiém trong thyc té doanh nghiép moéi gidi.

Muc tiéu nay khong chi gitip dé tai dap Gmg cac yéu cau vé mit hoc thuit ma con
huéng téi viée xdy dung mot san pham c6 kha niang tmg dung thuc té cao trong bdi
canh chuyén doi sé ctia nganh bat dong san. Hé théng duoc dinh huéng nhu mot giai
phap hd trg nén tang cho cac san giao dich, moi gi6i va ngudi tim kiém bat dong san

trong viéc quan 1y thong tin, tiép can dir liéu nhanh chéng va twong tac hiéu qua hon.

Bén canh d6, dé tai dic biét chi trong vao thiét ké giao dién nguoi dung (UL/UX)
than thién, rd rang va d& st dung cho nhiéu nhém dbi twong khac nhau nhu khach
hang, moi gi¢i va quan tri vién. Giao dién phai ho trg thao tic nhanh, han ché sai sot,
gitip ngudi dung dé dang tim kiém bat dong san, giri yéu cau tu van, theo ddi tin ding
hodc cap nhat dir liéu. Viéc dat nguoi dung lam trong tdm trong thiét ké 1a yéu td then
chdt dé hé thong dat duoc tinh img dung cao va phu hop véi nhu cau thyuc té cua thi

truong.

Téng the, dé tai hudng dén viéc két hop giira kién thic chuyén mén va yéu cau
thuc tién, nham xay dung mot hé théng website bat dong san hoan chinh, déng bd, on
dinh va dé m¢ rong. Hé théng khong chi hd trg quan 1y tin dang, moi gidi va khach
hang mot cach khoa hoc ma con tao nén tang vimg chic cho cac giai phap nang cao
trong tuong lai nhu goi y thong minh, phan tich dir lidu thi trudng hay tu dong hoa quy
trinh méi gidi. Qua trinh thyc hién dé tai cling gitip ngudi nghién ciru cing cd cac k§
ning quan trong nhu phan tich — thiét ké h¢ thong, xay dung co so dit liéu, lap trinh

web toan stack va trién khai cadc m6 hinh cong ngh¢ hién dai vao thyec te.
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POI TUQNG NGHIEN CUU

Poi twong nghién ciru:
« Website thuong mai dién tir chuyén vé bat dong san.
« Ngudi dung hé thdng gdm: Quan trj vién, M6i gi6i, va Ngudi mua/Ngudi xem

tin.

Pham vi nghién ctru:
« Phan mém web-based (chay trén trinh duyét, khong phai mobile app).
« Céac tinh ning chinh bao gém: dang tin, tim kiém, loc, yéu thich, thong béo,

nhin tin, va phan quyén ngudi ding.
« Khong tap trung vio quy trinh phap 1y giao dich nha dét thyc té (hop dong,
cong chung).
« Tap trung vao quan 1y dit lidu, ludng xur 1y va trai nghiém ngudi ding trong moi
truong web.

PHAM VI NGHIEN CUU

Pham vi nghién ctru cua dé tai tip trung vao viéc xdy dung mo hinh website
quan 1y va khai thac thong tin bat dong san & muc thr nghiém, nhung van dam béao
kha ning van hanh trong thuc té. V& mit chirc ning, hé thong duoc phat trién xoay
quanh céc nghiép vu trong tdm nhu quan ly tin dang, quan 1y danh muc (loai hinh, khu
vue, tién ich), hién thi thong tin bat dong san cho khach hang, quan 1y tai khoan ngudi
dung va méi gidi, xir 1y quy trinh duyét tin, quan 1y g6i dich vu va thong ké mirc do
tuong tac. Cac chirc ning nang cao nhu tich hop thanh toan truc tuyén, dinh gia tu
dong bang Al goi y bat dong san theo hanh vi, quang cdo thong minh hay quan ly
CRM chuyén sau khong nam trong trong tim ciia dé tai va dugc dinh hudng ¢ phan

nghién ctru mé rong.

Vé mit cong nghé, dé tai gidi han trong pham vi cic cong nghé web pho bién
gém HTML, CSS, JavaScript/TypeScript va React.js cho phan giao dién nguoi diung;
Java Spring Boot cho backend; cliing hé quén tri co s¢ dir liéu quan hé MySQL dé luu
trir thong tin tin dang, giao dich va ho so nguoi dung. Trong truong hop can xir Iy hoat
dong theo thoi gian thyuc, hé théng co thé st dung WebSocket dé dong bo théng bao
hodc trang thai duy¢t tin. Ung dung duogc trién khai dudi dang website, chua phat trién
phién ban mobile native hay ha tang cloud phan tan quy mé 16n.

Pham vi nguoi dung cta hé thong bao gdm quan tri vién, moi giéi va khach
hang c6 nhu cau tim kiém hoic theo ddi cac bat dong san quan tim. Cac ddi trong nhu

nha dau tu du an quy mé 16n, don vi quang cdo, ngan hang hoac san giao dich lién két
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khéng ndm trong pham vi trién khai & giai doan hién tai. Hé thong duoc xay dung theo
huéng mé phong (prototype), chua tich hop véi cac dich vu bd trg nhu thanh toan
online, hé théng dinh danh dién tir (eKYC), ky hop dong sé hay dong bd voi phan

mém quén 1y doanh nghiép cua san BDS.

Dit liéu trong qua trinh thir nghiém dwgc mé phong dya trén dic diém cua dir
li¢u thyuc: thong tin bat dong san, hinh anh, loai hinh giao dich, khu vuec, tién ich va dit
lidu twong tac. Piéu nay giup dam bao hé thong van hanh dung logic nhung van phu

hop vo1 diéu kién trién khai vé thoi gian va nguon lyc.

Viéc xac dinh pham vi nghién ctru nhu trén nhim dam bao dé tai c6 tinh kha
thi, tap trung vao nhitng nghiép vu quan trong nhat cia mot nén tang bat dong san hién
dai, tranh dan trai va dam bao chat luong san phim. Cac yéu t6 nang cao nhu tich hop
Al, mé rong hé théng da chi nhanh, xir 1y dit liéu 16n hodc két ndi truc tiép véi hé
théng phap 1y — tai chinh dugc xem 13 hudng phat trién twong lai, khong ndm trong
pham vi bit budc cua dé tai. Cach dinh pham vi nay giup dé tai dat dugc su can bang

gifta tinh hoc thuat, tinh thyc tién va kha ning hoan thién trong gi6i han thoi gian thuc hién.

PHUONG PHAP NGHIEN CUU

Str dung phuong phap phan tich nghiép vu dé thu thip yéu cau tir mé hinh hoat
dong thuc té ciia nha hang, xac dinh cac chuc ning chinh va xay dung kién trac hé
théng phu hop. Qua trinh nay bao gdm phan tich ludng xir 1y, phan tich vai trd ngudi
ding, xac dinh cac module can thiét va thiét ké cau tric backend — frontend theo mo
hinh client—server trén nén tang Java Spring Boot va React.js.

Ap dung cac cong cu mo hinh héa hé thong nhu UML dé xay dung so do use
case, so dd 16p, so dd trinh ty, so dd hoat dong va md hinh ERD cho co s¢ dir licu
MySQL. Phuong phap mé hinh héa gitip chuan hoéa cu tric dir liéu, ddm bao tinh

logic gitra cac thanh phan va 14 co sé quan trong cho qua trinh trién khai hé thong.

Tién hanh cai dit va phat trién hé thdng bang Java Spring Boot ¢ ting backend,
React.js & tAng frontend va MySQL 1am hé quén tri co s& dit liéu. Trong qua trinh 1ap
trinh, ap dung cac nguyén tic thiét ké phin mém, moé hinh RESTful API va phan
quyén bao mat. Sau khi xay dung céc chirc ning, tién hanh kiém tht don vi, kiém thur
tich hop, kiém thtr giao dién va mo phong céc tinh hudng thuc té dé dam bao tinh

chinh xac va 6n dinh ctia h¢ thong.

Sau khi thir nghiém, hé thdng duoc danh gia dua trén mirc d6 dap tng yéu cu

nghi¢p vu, hi€u nang xur 1y, tinh than thién cta giao di¢n va kha nang hoat dong trong
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moéi trudng thuc té. T cac két qua danh gia, tién hanh diéu chinh, tdi vu truy vén
MySQL, cai thién API Spring Boot, tdi wu giao dién React.js va bd sung nhiing chirc

nang can thiét nhim hoan thién hé thdng theo huéng 6n dinh, hiéu qua va d& mé rong.

Phuong phap nghién ciru ciia dé tai két hop giita phan tich nghiép vu va mo
hinh hoa hé théng dé xac dinh yéu cau, thiét ké kién tric va xay dung giai phap phan
mém phi hop. Céac biéu d6 UML va mé hinh ERD duogc sit dung nhim chuan héa
ludng xir Iy va céu trac dir liu. Hé thdng duoc trién khai theo md hinh client—server
voi Java Spring Boot cho backend, React.js cho frontend va MySQL lam co s¢ dir
liu. Trong qua trinh phat trién, 4p dung RESTful API, phan quyén bao mat va kiém
thir nhiéu murc (don vi, tich hop, giao dién) dé danh gia mirc do chinh xac va 6n dinh.
Két qua thir nghiém duoc tong hop dé t6i wu hiéu ning, cai thién giao dién va hoan

thién hé théng theo hudng 6n dinh, hiéu qua va dé mo rong.
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CHUONG 1: CO SO LI THUYET

1.1. Téng quan vé mé hinh Client Server
1.1.1. Client Server la gi?

Client server 12 mé hinh mang may tinh gom c6 2 thanh phan chinh d6 1a may
khach (client) va may chu (server). Server chinh 1a noi gitp luu trir tai nguyén ciing
nhu cai dit cac chuong trinh dich vy theo ding nhu yéu cau cia client. Nguoc lai,
Client bao gom may tinh ciing nhu céac loai thiét bi dién tir néi chung sé& tién hanh giri
yéu cau dén server.

Mo hinh mang Client Server sé cho phép mang tap trung cac tng dung c6 cung
chtrc ning tai mot hodc nhiéu dich vu file chuyén dung. Ching sé tré thanh trung tam
cua hé théng. Hé diéu hanh cua mé hinh Client server s& cho phép nguoi ding chia sé
d6ng thoi ciing mot loai tai nguy@n ma khong gidi han vi tri dia ly.

Hinh 1. 1 M6 hinh Cline Server

1.1.1. Nguyén tic hoat déng ciza mo hinh Client Server
Nguyén tic hoat dong:
e Client:

Client chinh 1a khach hang sir dung dich vu. N6 cd thé 1a mot té chirc hay ¢ nhan
cu thé nao d6. Va khi khai niém nay duoc sir dung trong linh vuc k¥ thuat s thi ciing
mang y nghia twong tu nhu vay. Trong Client Server thi Client chinh la mot may tinh
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(Host). Ching c6 kha ning nhan théng tin tir nha cung cip va sir dung dich vu cu thé
(Server).

e Server:

Server I3 tir diung dé ndi vé mot may chi hoic mot phuong tién duoc sir dung dé
phuc vu cac dich vu nao d6. Khi khai niém nay dugc st dung trong linh vuc cong nghé
thi Server 1a mot may tinh tir xa. Ching c6 chitc ning 1a cung cip cac thong tin (dir
lieu) cho mét dich vu cu thé nao d6 hodc quyén truy cap déi voi dich vu.

Hiéu mot cach don gian thi Client 1a ngudn yéu cau va Server phai phuc vu theo né.

i Client
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Hinh 1. 2 M6 hinh nguyén li hoat déng cua mé hinh Client Server

1.1.2. Cdc wu nhwoc diém ciia md hinh Client Server

U'u diém:

« Tap trung: kha nang kiém soét tap trung (Centralization) da dugc tich hop san.
Tat ca moi théng tin can thiét déu s& duoc dit & mot vi tri duy nhat. Tinh ning
nay gilp cho moi sy ¢ trong mang déu s& duoc giai quyét & cling mot noi
théng nhat. Bong thoi, viéc cap nhat co sa tai nguyén, dit liéu ciing s& dé dang
hon rét nhiéu.

« Bao mat: tat ca cac dir liéu déu s& dugc bao vé mot cach tdi da nhd vao hé
thdng kién trdc tap trung ciia mang, gitp nguoi dung kiém soét truy cap dé chi
c6 nhitng ai dwoc cap quyén truy cap thi méi dugc thuc hién céc thao tac can
thiét. Vi vay ching ta can phai ap dat thong tin dang nhap ciing nhu Username
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hay Password. Néu dir liéu cua ching ta bi mat thi céc file s& dugc khoi phuc
mét cach vo cung d& dang chi tir mét ban sao luu duy nhat ma thai.

Kha ning mé rong: M hinh mang két néi Client Server c6 kha ning mé rong
vO cling tét. Chi can ngudi dung can st dung bat ci IGc nao thi ho ciing c6 thé
tang duoc sé luong tai nguyén cua minh.

Kha ning truy cap: Tat ca moi Client déu c6 kha ning ding nhap duoc vao hé
thdng mang may tinh. Diéu nay s& gilp cho tat ca cic nhan vién déu c6 thé truy
cap théng tin cua cong ty mot cach dé dang ma khong can phai ding mét
terminal mode hoac mot bo xur ly nao khac.

Nhwoc diém :

Tac nghén luu lwong: Trong truong hop ¢6 qua nhiéu Client tao request tir cling
mét Server thi nd c6 thé s& 1am cho két ndi cham hon. Trong truong hop Xxau
nhat con c6 thé xuat hién hién twgng crash. Khi mot server bi qué tai thi s& tao
ra nhiéu van dé khi truy cap thong tin.

Do bén: Client Server 1a mang tap trung chinh vi thé, khi Server chinh xay ra sy
cb hodc bi nhiéu thi ciing dong nghia véi viéc toan bo hé thdng mang sé bi gian
doan.

Chi phi: Chi phi duoc st dung dé thiét 1ap va bao tri Server trong Client Server
thuong s& kha cao. Ly do 1a vi cac hé théng mang c6 sitc manh rét Ién ciing
d6ng nghia vai viée gia dé chi cho viéc nay la rat dat. Chinh vi vay, khong phai
ai cling c6 kha nang chi tra va st dung.

Bao tri: Khi cac Server thyc hién trién khai dé lam viéc thi n6 ciing s& hoat
dong mot cach khdng nging nghi. Vi vay chiing ta can phai quan tam dén viéc
bao tri hé théng ding mirc. Khi xay ra bat cir van dé gi ciing can phai giai quyét
ngay lap tic. D6 1a 1i do can phai c6 mot nha quan Iy mang chuyén biét dé tién
hanh duy tri hoat dong cua Server khi ching dugc dua vao va str dung.

Tai nguyén: khong phai tat ca tai nguyén hién cd trén Server déu sir dung dugc.
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1.2. Tong quan vé Spring Boot

@spring

BOOT

Hinh 1. 3 Logo Spring Boot
1.2.1. Spring boot la gi?

Spring Boot 1a mot framework mé rong cua Spring Framework, dugc phét trién
nham don gian héa qué trinh xay dung céc (ng dung Java hién dai. Thay vi phai ciu
hinh tha cong nhiéu thanh phan nhu & Spring truyén théng, Spring Boot cung cip co
ché ty dong cau hinh (auto-configuration), di kém véi hé sinh thai Starter gitp lap
trinh vién cd thé khoi tao va trién khai mot ung dung nhanh chéng, it cdu hinh hon
nhung van dam bao tinh linh hoat va manh mg.

Spring Boot hd trg xay dung @ng dung theo kién trc da tang, phu hop cho céc
hé thong web, API RESTful, microservices va cac tng dung doanh nghiép.
Framework nay tich hop san may chi web nhting nhu Tomcat hoic Jetty, gilp tng
dung c6 thé chay doc 1ap ma khdng can cau hinh may chia bén ngoai. Vi kha niang
quan Iy dependency tu dong, kiém thtr d& dang, tich hop manh mé véi Spring Security,
JPA/Hibernate va nhiéu cong nghé khac, Spring Boot trg thanh mét trong nhitng lya
chon phé bién nhat dé phat trién backend trong cac du &n hién nay.

Spring Boot dugc xay dung dua trén nén tang Spring Framework, nhung dwgc
t6i wu dé gidp 1ap trinh vién giam bat khéi lwong cdng viéc cau hinh trong qua trinh
phét trién (ng dung. Véi triét 1y “Convention over Configuration” (Uu tién quy wéc
hon ciu hinh), Spring Boot dinh nghia sdn nhiéu quy tic mic dinh théng minh, cho
phép ngudi ding tap trung vao viét logic nghiép vu thay vi ton thoi gian thiét 1ap moi
truong hay két ndi cac thanh phan. Bong thoi, Spring Boot cung cap sin cac Starter
POM — tap hop phu thudc (dependency) dwoc cau hinh sn cho tirng nhém chirc ning
nhu Web, JPA, Security, Thymeleaf..., gitp qua trinh tich hgp thu vién tré nén don
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gian va déng bo hon.

Mot diém ndi bat khac cua Spring Boot 1a hd trg may cha nhing (embedded
server) nhu Tomcat, Jetty hodc Undertow. Diéu nay cho phép tng dung chay nhu mét
file .jar doc 1ap ma khdng can cai dit hay cdu hinh may cha web bén ngoai, tir d6 don
gian hoa viéc trién khai (deployment) va mé dudng cho kién trac microservices. Ngoai
ra, Spring Boot ciing cung cap hé théng Actuator, gitp theo ddi trang thai tng dung,
quan |y cau hinh runtime va gidm sat hiéu ning — rat hitu ich trong méi truong thuc té.
Cac tinh nang va ng dung cua Spring boot

Spring Boot cung cip nhiéu tinh ning manh mé giup don gian héa qua
trinh phat trién tng dung Java. Mot trong nhiing tinh ning quan trong nhat 13 tu
dong cau hinh (Auto Configuration), cho phép framework tu dong thiét 1ap cac
thanh phan can thiét dya trén thu vién ma tng dung dang st dung, gitp 1ap trinh
vién khong phai cdu hinh tha cong nhu ¢ Spring truyén thong. Bén canh do,
Spring Boot hd trg Starter Dependencies, tirc cac goi phu thuée duoc cau hinh
san, giup nguoi dung dé dang tich hop nhitng module pho bién nhu Spring Web,
Spring Data JPA, Spring Security hay Thymeleaf ma khong can ty quan 1y ting

thu vién nho 1é.

Mot vu diém ndi bat khac 1a Spring Boot tich hop may cha web nhiing
nhu Tomcat, Jetty hoic Undertow, gitp tmg dung co thé chay truc tiép dudi
dang file .jar ma khong can trién khai 1én server ngoai. Piéu nay dic biét thuan
tién trong phat trién microservices, noi mdi dich vu c6 thé chay doc lap va trién
khai nhanh chong. Spring Boot con cung cap Spring Boot Actuator, mot module
hd tro giam sat va kiém tra strc khoe ing dung théng qua cac endpoint chuyén

dung, pht hop cho viéc theo ddi hé thdng trong moi trudng production.

Vé mit img dung, Spring Boot duoc sir dung rong rai trong viéc xay dung
cac hé thong web backend, API RESTful, tmg dung doanh nghiép, hé théng
thuong mai dién tr, tng dung quan 1y va dic biét 1a cac kién tric microservices.
Nho kha nang moé rong linh hoat, tich hgp manh mé v61 hé sinh thai Spring va
cong dong hd trg 16n, Spring Boot trd thanh lya chon hang dau cho nhimg du an

yéu cau sy on dinh, toc do phat trién nhanh va kha nang bao tri lau dai.
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1.1.2. Cach cai dat Spring boot

Spring Boot c6 thé chay trén cac hé diéu hanh nhuy Windows, macOS va Linux, cach

cai dat rat don gian:

e Windows: Cai JDK 17+ va Maven, sau do6 truy cdp start.spring.io dé tao du an
Spring Boot.

e macOS: Dung Homebrew cai dit bang 1énh brew install openjdk@17 maven.
e Ubuntu/Linux: Dung 1énh sudo apt install openjdk-17-jdk maven.
Kiém tra phién ban bang: “java —version” hodc “ mvn —v”

1.3. Tong quan vé Visual Studio Code

Visual Studio Code

Hinh 1. 4 Logo Visual Studio Code
1.3.1. Visual Studio Code la gi?

Visual Studio Code (VS Code) 12 mot trinh soan thao ma nguoén mo va da nén
tang do Microsoft phét trién, dugc sir dung rong rai trong linh vuc 1ap trinh nho su
nhe, nhanh va kha nang mo rong linh hoat. VS Code hd trg hau hét cac ngdn ngit lap
trinh pho bién nhu JavaScript, TypeScript, Java, Python, PHP, C#, Go... thong qua hé
théng extensions phong phu trén Marketplace. Véi giao dién truc quan, dé st dung va
kha nang tily chinh cao, VS Code mang dén mai truong 1ap trinh hién dai, thich hop
cho ca ngudi méi bat dau Ian Iap trinh vién chuyén nghiép.

Bén canh céc tinh ning co ban cua mét trinh soan thao ma ngudn, VS Code con
tich hop manh mé& cac cong cu hd tro nhu IntelliSense (goi Yy mad thong minh),
Debugger (g& 16i truc tiép), Terminal tich hop, Git Control, va kha ning dong bd hoa
cau hinh (Setting Sync). Nho kién tric mé rong linh hoat, ngudi ding c6 thé cai dat
thém céc plugin dé hd trg framework hodc ngdn ngit chuyén biét nhu Spring Boot,
React, Angular, Node.js, Docker,... Diéu nay gilp VS Code tré thanh mét Iya chon
phd bién trong phat trién wng dung web, API va hé théng da nén tang.
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1.3.2. Nhitng wu diém néi bat cia Visual Studio Code

Visual Studio Code s¢ hitu nhiéu wu diém néi bat gidp né tré thanh mot trong
nhitng cdng cu lap trinh dwgc sir dung rong rdi nhat hién nay. Trude hét, VS Code co
hiéu ning nhe va toc do xir Iy nhanh, cho phép khai dong va van hanh muot ma ngay
c4 trén cac may ciu hinh trung binh, diéu ma nhiéu IDE truyén théng khong lam duoc.
Bén canh d6, VS Code hd trg hé thbng mé rong (Extension Marketplace) vé ciing
phong phu, cho phép ngudi dung cai dit thém cac plugin phuc vu cho bat ky ngdn ngit
hodc nén tang lap trinh ndo nhu Java, Python, PHP, Node.js, Spring Boot, React hay
Docker.

Mét uu diém quan trong khac 1a VS Code tich hgp nhiéu céng cu hd tro 1ap trinh
manh m& nhu IntelliSense (goi y ma théng minh), Debugging (g& 16i truc tiép),
Terminal tich hop, cing kha ning quan ly ma ngudn théng qua Git Control. Nhing
tinh nang nay gitp 1ap trinh vién 1am viéc hiéu qua hon, giam sai sot va ting toc do
phét trién san pham. Ngoai ra, VS Code c6 kha ning tly chinh cao, cho phép nguoi
dung thay doi giao dién, phim tit, cdu hinh moéi trudng va dong bo hoa cai dit gitra cac
thiét bi dé dang thong qua tinh ning Settings Sync

Vi thiét ké hién dai, giao dién tryc quan va cong déng hd trg 16n, Visual Studio
Code khong chi 1a mot trinh soan thao ma ngudn don thuin ma con 13 mot moi trudng
phat trién linh hoat, manh m& va phu hop cho nhiéu loai du 4n tir nho dén 16n. Day
cling chinh 14 Iy do VS Code duoc lua chon rong rdi trong cac dé tai va du &n phat

trién phan mém.
1.3.3. Céc li do nén s dung Visual Studio Code

« Visual Studio Code mang rat nhiéu wu diém vuot troi so voi bat ky IDE nao
khac

 HJ trg da nén tang: Linux, Mac, Windows,...

e HO trg da ngdn ngir: C/C++, C#, F#, JavaScript, JSON, Visual Basic, HTML,
CSS,...

« [t dung luong
e Tinh nang manh mé
* Intellisense chuyén nghiép

* Giao dién than thién
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e Kién tric manh m& va nguoi dung cé thé khai thac mé rong
e S6 luong ngudi st dung 16n tao nén cong ddng hd tro rong rai.

Visual Studio Code & phan mém mién phi. Chinh vi vay tng dung chuyén bién
tap, soan thao Code nay tré nén phd bién nhat hién nay.

1.4. Téng quan vé Reactjs

Hinh 1. 5 Logo React
1.4.1. Reactjsla gi?

ReactJS 1a mot thu vién JavaScript ma nguén mé dung dé phat trién giao dién
ngudi ding (frontend), dugc xay dung va phat trién boi Facebook (Meta). React]S cho
phép x@y dung cac trng dung web theo md hinh component-based, trong d6 giao di¢n
dugc chia thanh céac thanh phan doc 1ap, c6 kha ning tai sir dung cao va dé dang mo
rong. Co ché hoat dong ctia React dua trén Virtual DOM, gilp t6i uu qua trinh cap
nhat giao dién bang céach chi render nhiing phan thyc sy thay doi, tir d6 nang cao hiéu
nang va trai nghiém ngudi dung.

Bén canh d6, React]S ap dung co ché one-way data binding, gitp kiém soat
ludng dit liéu chat chg, giam thiéu 15i trong qué trinh phat trién tng dung. Vi cl phéap
JSX, React cho phép Iap trinh vién viét HTML tryc tiép trong JavaScript, giup ma
ngudn tré nén truc quan va dé bao tri hon. React]S ¢ kha ning tich hop linh hoat véi
nhiéu céng nghé backend nhu Spring Boot, NodeJS, Django thong qua cac API, ddng
thoi hd trg tot cac thu vién quan ly trang thai va dinh tuyén. Trong dé tai nay, React]S
duogc st dung dé xay dyung giao dién ngudi dung, xir Iy cac chiic ning tuong tac trén
nén web va két ndi dir liéu véi hé thdng backend thdng qua RESTful API.

Ngoai ra, ReactJS s& hitu hé sinh thai phong pht voi nhiéu thu vién va cong cu
hd tro phat trién nhu React Router mms diéu hudng trang trong tng dung Single Page
Application (SPA), Redux hoic Zustand dé quan 1y trang thai toan cuc, ciung véi cac
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thu vién goi API nhu Axios, Fetch giup két ndi dit liéu tir phia may chu. React]S ciing
hd tro tét viée xay dung giao dién responsive khi két hop véi cac framework CSS nhur
Tailwind CSS, Bootstrap, gitp t6i wu hién thi trén nhiéu thiét bi. Nho cong dong phat
trién 16n manh va kha ning mé rong linh hoat, ReactJS khong chi phu hop véi cac du
an nho ma con dap Gng t6t yéu cdu cua cac hé thong web quy moé 16n, c6 do 6n dinh

cao va kha ning phat trién 1au dai.
1.4.2. Nhitng dat diém quan treng criia Reactjs.

Cac dic diém quan trong can nam viing khi 14p trinh ReactJS bao gom:

Components (thanh phan): React cho phép nguoi dung tao ra cac thanh phan doc
lap, d& dang quan ly va c6 thé tai s dung. Mdi component cé thé chira ma HTML,
CSS va JavaScript riéng biét. C6 2 loai component chinh la Class component

Virtual DOM (DOM 4o0): React tao ra mot ban sao ao cia DOM va so sanh véi
trang thai trong component cia DOM thuc (real DOM), sau d6 cap nhat nhitng phan
khac biét, thay vi phai cap nhat toan b6 DOM thyc mdi khi c6 thay doi.

Single-Page Applications (SPA): React tich hop tdt véi cac thu vién dinh tuyén
(routing) va quan ly trang thai cua @ng dung nén thich hop véi viéc phat trién cac SPA.

Hé sinh thai da dang: Vi nhiéu thu vién va cdng cu bo sung nhu React Router,
Redux, Material-Ul,. ..

1.4.3. Lgi ich khi s dung Reactjs

Phi hop véi nhiéu loai website: Khdng can code nhiéu nhu khi tao cac website chi
thuan dung Javascript hay HTML, ReactJS gitp cho viéc khoi tao website tré nén dé
dang hon du 1a website thuong mai dién tir hay website san pham/dich vu thdng
thuong.

Tai str dung Component: Cac component doc 1ap, cd kha nang tai stir dung gidp
giam sb lugng code trung l3p, d& bao tri code va cd thé duoc dung 1 phan cho céc du
an khéc nhau néu cac Component dugc xay dung du tét, di chat ché.

Thu vién hd trg phat trién web duoc ua chudng: C6 thé thay rd mirc d6 quan tam
d6i voi 1ap trinh ReactJS trén toan thé gisi qua sé liéu tir Google Trend .Ciing chang
n6i dau xa, trén mot sb trang tuyén dung viéc lam IT hang dau tai Viét Nam, s6 luong
tuyén dung cho vi tri React Developer rat nhiéu vai muc luwong hap dan. Piéu d6 cho
thay d6 pho bién cua thu vién Javascript nay.
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1.4.4. Lgi ich khi s&r dung Reactjs

V& co ban, React hoat dong bang cach tao ra mot Virtual DOM (DOM 4o) va cap
nhat DOM cua trinh duyét khi c6 thay doi.

Actual DOM

?@9 Old Virtual DOM New Virtual DOM
—_—
A o d

New Actua| DOM

Browser DOM <-> Virtual DOM
& ©

Hinh 1. 6 Cach thuc hoat dong cua Reactjs

Cac budc chi tiét vé cach thuc hoat dong cua Reactjs:

Khoi tao (tng dung React véi cac 1énh khai tao va mot component gbc dé xay
dung giao dién ngudi dung.

Xay dung component doc lap, thé hién cho mot phan cu thé cua giao dién. Moi
component 1a mot ham JavaScript tao ra mot phan te HTML.

Khi nguoi dung twong tac véi tng dung React, cu thé 14 trang thai trong mot
component bat ky nao thay ddi, React s& goi ham render() va déng thoi mot cay
Elements méi duoc tao ra. N6 dugc goi la Virtual DOM.

React chay thuat toan diffing dé xac dinh nhiing thay doi trong DOM 40, so
sanh n6 voi DOM hién tai dé tim ra su khéc biét khi trang théi trong component
thay doi.

Cap nhat nhitng thay doi & nhitng noi can thiét caa DOM thyc (real DOM) thay
vi phai cap nhat toan bo.

Hién thi website vai trang thai mai véi cac muc cap nhat duoc thém vao UL.

1.5. Téng quan vé hé quan tri co sé dir liéu MySQL 1a gi?

MySQL la mot hé quan tri co so dir liéu quan hé (Relational Database

Management System — RDBMS) phé bién va duogc sir dung rong rai trén toan thé gidi.
MySQL hoat dong theo moé hinh luu trit dir liéu dang bang (table), trong do cac bang

duogc lién két v6i nhau thong qua cac khoa (keys) nhu khoa chinh (Primary Key) va
khoa ngoai (Foreign Key). Pay 1a hé quan tri co so dir liéu md ngudn mo, dugc phat
trién bai Oracle Corporation, ni bat vai tinh 6n dinh, toc d6 xir Iy cao va kha ning mé
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rong linh hoat, pht hop cho nhiéu loai tng dung tir nho dén 16n, bao gom hé théng
web, (ing dung thwong mai dién tr, dich vu truc tuyén va cac hé théng quan ly doanh
nghiép.

MySQL hd tro ddy du cac chuan SQL (Structured Query Language) dé thao tac
dir liéu, bao gdom truy van, loc dir liéu, cap nhat, x6a va quan ly ciu tric bang. Bén
canh d6, MySQL cung cip nhiéu cong cu téi wu hoéa, co ché quan Iy giao dich
(transaction), kiém soat toan ven dir liéu va co ché chi muc (index) gitp ting hiéu
nang xtr ly truy van. Vi kha ning twong thich tét véi nhiéu ngdn ngix 1ap trinh va
framework, MySQL tro thanh lya chon phd bién trong mé hinh phat trién web hién
dai, dac biét 1a khi két hop véi backend Java Spring Boot.

Ngoai ra, MySQL hd trg nhiéu loai storage engine nhu InnoDB, MyISAM, trong
d6 InnoDB duoc str dung rong réi nho kha nang hé tro giao dich ACID, khéa ngoai va
co ché khoa dong (row-level locking), gitip dam bao an toan di liéu khi nhiéu nguoi
dung thao tic ddng thoi. MySQL ciing d& dang trién khai trén nhiéu méi truong nhu
localhost, cloud server, Docker hoic cac nén tang dich vu co s¢ dir liéu (Database as a
Service).

Trong dé tai, MySQL duoc lya chon 1am hé quan tri co sé dir liéu chinh do kha
ning xtr Iy nhanh, phl hop véi cac nghiép vu cua chudi nha hang nhu quan Iy thuc
don, don hang, ton kho, ngudi ding, ban an va cac bao cao doanh thu. Vi ciu tric rd
rang, tinh hiéu qua va do tin cay cao, MySQL dam bao hé thdng hoat dong on dinh va
dap ng tét nhu cau mo rong trong tuong lai.

Hinh 1. 7 Logo MySql

1.5.1. Téng quan vé hé qudn tri co sé die liéu MySQL la gi?

Hé thong website bat dong san sir dung MySQL dé luu trir:

o Thong tin ngudi dung, moi gidi, admin.
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o Danbh sach tin dang, hinh anh, vi tri, gia.
« Cac mbi quan hé nhu yéu thich, thong bao, nhin tin.

Céc tinh nang cua MySQL
MySQL c6 cac tinh nang co ban nhu sau:

> Truy van SQL linh hoat:
MySQL sir dung ngdn ngir SQL (Structured Query Language) dé thuc hién céc thao
tac nhu SELECT, INSERT, UPDATE, DELETE, cho phép truy van dir liéu manh mg
va chinh xé&c. Ngoai ra, MySQL hd trg cac ham xu ly dit liéu phuc tap, truy van con,
ham tong hop, va céc biéu thire diéu kién giup nguoi dung dé dang thao tac va phan
tich dir liéu.

> HBb tro giao dich (Transactions):
MySQL hd trg giao dich ACID (Atomicity, Consistency, Isolation, Durability), dam
bao dir liéu lubn an toan va nhit quan trong qua trinh xir 1y. Ngudi ding c6 thé st
dung cac lénh nhu START TRANSACTION, COMMIT, va ROLLBACK dé kiém
Soat cac hoat dong giao dich, dac biét hitu ich trong cac hé théng ngan hang, thuong
mai dién tir hay quan ly tai chinh.

> Hé thong sao lwu va phuc hoi dir liéu:
MySQL cung cip cac cdng cu sao luu nhu mysqldump, mysqlpump, va kha ning
replication (nhan ban) giira cAc may chu. Nho dé, dit liéu c6 thé duogc sao luu, phuc
hdi hodc nhan rong dé dang dé dam bao tinh sin sang va an toan trong truong hop xay
ra su cd.

» Chi muc (Indexing):
MySQL hd tro chi muc don, chi myc phuac hop va chi muc toan van (FULLTEXT)
gitip tang toc do tim kiém va tbi wu hoa truy van. Ngudi dung co thé tao primary key,
unique key, hoic foreign key dé dam bao rang budc va tinh toan ven dir liéu.

» Bao mat dir liéu:
MySQL cung cip nhiéu co ché bao mat nhu xac thyc ngudi ding, ma hda SSL/TLS,
phan quyén truy cap theo tirng tai khoan hoic co so dir liéu. Diéu ndy gilp bao vé dix
liéu trudc c4c truy cap trai phép va tan cong mang.

» Hiéu nang va kha nang mé réng:
MySQL c6 kha niang xt ly khdi luong dir lidu 16n vai tée d6 cao nho vao cac co ché
nhu query cache, bd nhd dém (buffer pool) va phan vung bang (partitioning). Ngoai ra,
MySQL hd tro replication va clustering, giip mé rong hé théng khi c6 nhiéu nguoi
truy cap dong thoi
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> Hb tro da nén tang va dé tich hep:
MySQL hoat dong trén hau hét cac hé diéu hanh nhu Windows, macOS, Linux, va
tuong thich véi nhiéu ngén ngi lap trinh nhu Java, PHP, Python, Node.js. Pay 1a 1y do
MySQL thudng dugc st dung trong céc ung dung web, hé théng doanh nghiép va dich

vu thuong mai dién tu.
1.5.2. Uu nhwoc va diém ciia MySQL

U'u diém:

MySQL c6 kha nang luu trix va xir ly dir liéu c6 cau trdc mot cach hidu qua, pho
hop véi cac (tng dung can tinh nhat quéan va chinh xéc cao.

HG tro truy van phac tap véi ngdn ngit SQL, cho phép loc, sip xép, két ndi
(JOIN) va théng ké dix liéu linh hoat, dap wng tét cho céac hé thong 16n.

bam bao tinh toan ven di liéu nho vao viéc sir dung cac rang budc (constraint)
nhu primary key, foreign key, unique, not null va check.

Téc do truy van nhanh khi duoc ti uu héa thong qua hé thdng chi muc (index)
va bo nha dém (cache), gitip giam thoi gian truy xuat di liéu.

MySQL c6 kha ning sao luu va phuc hoi dir liéu manh mé, dong thoi hd tro
nhan ban dit liéu (replication) gitra cac may cha dé dam bao tinh sin sang cao.
Tinh tuong thich cao véi nhiéu hé diéu hanh va ngén ngi lap trinh khac nhau
nhu Java, PHP, Python, Node.js... gitip d& dang tich hop trong nhiéu du 4n web
va doanh nghiép.

Nhuoc diém:

MySQL khéng linh hoat vai dit liéu phi cu trdc hodc thay do6i thuong xuyén, vi
dir liéu phai tuan thu theo mé hinh bang cé dinh.

Khi hé théng c6 lwong dit liéu rat 16n, hiéu suat truy van cé thé giam néu khong
t6i wu chi muc va ciu triic co so dir liéu hop ly.

Viéc thay d6i cau tric bang (schema) trong qua trinh van hanh déi khi phirc tap
va ¢ thé anh hudng dén dix liéu hién co.

MySQL cé gidi han trong xir ly giao dich song song (concurrency) khi so sanh
Véi cac hé quan tri co so dit lidu cao cap khac nhu PostgreSQL hoac Oracle.
Phién ban mién phi thiéu mot sd tinh ning nang cao nhu ma héa toan bo dir
liéu, giam sat hiéu suat chuy@n sau hay cong cu phuc hdi tu dong.
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1.5.3 Céch cai dgt MySQL.

Qua trinh cai dat MySQL duoc thuc hién théng qua bo cai MySQL Installer, la
trinh cai dit chinh thic do Oracle cung cép, gitip nguoi dung dé dang thiét 1ap hé quan
tri co s& dir liéu MySQL trén may tinh c4 nhan. Dau tién, nguoi ding truy cap trang
cha MySQL, tai vé bo cai pht hop véi hé diéu hanh va khai chay trinh cai dit. Trong
budéc lwa chon thanh phan, cé thé chon cai dit cac goi can thiét cho qua trinh phat trién
nhu MySQL Server, MySQL Workbench, MySQL Shell va cac céng cu ho trg quan ly
co so dir liéu.

Trong qua trinh cai dat MySQL Server, ngudi duing tién hanh ciu hinh céc thdng
sb ban dau, bao gdm lua chon mic d6 bao mat, thiét 1ap mat khau cho tai khoan quan
tri (root), cdu hinh céng mic dinh (3306), ché do khai dong dich vu va kiéu xéac thuc
ngudi ding. Céc tuy chon nay giup dam bao MySQL hoat dong 6n dinh, an toan va
phl hop v6i moi trudng phat trién phan mém.

Sau khi hoan tat cac budc cau hinh, trinh cai dat tw dong tao dich vu MySQL trén
hé diéu hanh va khoi dong may chu co so dir liéu. Nguoi ding c6 thé dang nhap va
quan ly hé théng théng qua MySQL Workbench, cong cu dugc sir dung pho bién dé
tao co so dit liéu, thiét ké bang, chay truy van va theo ddi hoat dong cua server. Viéc
cai dat thanh cong MySQL Ia tién d& quan trong dé trién khai hé thong quan ly chudi
nha hang, dam bao méi trueong dir liéu 6n dinh cho qué trinh xay dung va kiém thir
chic ning cua dé tai.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1. Phat biéu bai toan

Trong bdi canh thi trudng bat dong san ngay cang phat trién manh, sé lugng du
an — giao dich — va nhu cau tra ctru thong tin cua khach hang ting 1én nhanh chéng,
viéc quan 1y theo cach thu cong tré nén khong con phu hgp. Cac don vi modi gidi, chu
dau tu va san giao dich thuong gip nhiéu kho khin nhu: dir liéu phan tan, khé kiém
soat ho so tai san, sai sot khi nhap liéu, cham tré trong viéc cap nhat thong tin du 4n,
thiéu su két ndi gitra cdc nhoém tu van — cham soc khach hang — quan 1y ban hang, va

han ché trong viéc tong hop bao cdo phuc vu viée ra quyét dinh.

Bai toan dit ra 13 cAn xay dung mot hé thong website quan 1y bat dong san gidp
s6 hoa toan bd quy trinh nghiép vu. Hé théng phai hd trg quan 1y danh muc tai san,
tinh trang giao dich, hd so phap 1y, thong tin chu s& hitu, quan 1y doi ngii moi gidi,
theo ddi lich sir cham séc khach hang va tdi wu quy trinh ban hang. Ngoai ra, hé thong
can cung cap cong thong tin cho khach hang, cho phép ho xem du an, loc tai san theo

nhu cau, dat lich xem nha, gtri yéu cau tu van hoac theo doi tién d0 mua ban.

Hé théng cling phai dam bao dir li¢u dugc cdp nhat theo thoi gian thyc, phan
quyén 16 rang giita Admin — Mbi giéi — Khach mua, dong thoi giit tinh 6n dinh va an
toan khi nhiéu ngudi cing truy cap. Hon nita, giai phap can hd tro kha niang mé rong

cho nhiéu chi nhanh, nhiéu san giao dich hodc nhiéu du an khéac nhau trong tuong lai.
Tom lai, bai toan dit ra 1a xay dyng mot hé thong quan 1y — kinh doanh bat dong
san toan dién, giup tu dong hoa quy trinh van hanh, nang cao hi¢u suat 1am viéc, giam
rui ro sai sét, cai thién trai nghiém khach hang va tao nén tang cho chuyén ddi s cua
doanh nghiép trong linh vuc nha dt.
2.2. Phan tich chirc ning
Hé thdng duoc chia gdm Admin, Agent, va User. Mdi loai nguoi ding ¢6 quyén
han va chirc ning khac nhau, phit hop Vi vai trd hé thong nhu sau:
Admin — Nguoi quan tri hé thong
Admin 13 nhém ngudi ding ¢6 quyén han cao nhat, chiu trach nhiém duy tri hoat
dong 6n dinh cua toan bo nén tang. Céc chirc nang chinh bao gom:
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Quan 1y ngudi dung: Admin cé thé thém méi, chinh sira, khoa hodc xoa tai
khoan ctia Agent va User. Diéu ndy dam bao hé théng chi duy tri nhitng tai

khoan hop I¢ va hoat dong ding quy dinh.

Quan 1y tin ding: Tat ca tin ding ctia moi gidi déu duge Admin kiém duyét
truéc khi hién thi. Admin c6 quyén chinh stra, an hodc x6a céac tin vi pham

chinh sach nham dam béo chit luong ndi dung.

Quan ly danh muc h¢ théng: Admin tao va diéu chinh cic danh muc nhu loai
bat dong san, khu vuc, tién ich... gitp dir li¢u dugc chuan hoa va théng nhét
trén toan hé thong.

Quan 1y moi gidi: Admin theo ddi danh sach méi gidi, thong ké s6 luong tin
dang, danh gia hiéu suat va qué trinh hoat dong. Qua d6, Admin dé dang giam
sat va hd trg doi ngil moi gidi khi can.

Gui thong bao hé thong: Admin c6 thé giri thong bao dén toan bd nguoi ding
hodc mot nhém cu thé, hd tro truyén tai thong tin nhanh chéng va kip thoi.
Quan 1y phan hoi: Admin tiép nhan cac phan anh, khiéu nai ctia khach hang
hodc méi gidi, xir 1y va diéu phéi nham duy tri trai nghiém ngudi ding t6t nhat.
Xem béo céo thong ké: Hé théng cung cip cho Admin cac bao cdo vé tin dang,
s6 lugng tai khoan, giao dich, tinh trang ngudi ding con/hét han va cac sé liéu
phan tich khéc gitp dua ra quyét dinh quan 1y hiéu qua.

Agent — Méi giéi bat dong sin

Agent 12 nhom nguoi dung truc tiép tao ra ndi dung trén hé thdng thong qua céc tin

dang bat dong san. Ho 1a cau noi gitra khach hang va tai san. Cac churc ndng chinh bao

gom:

Ding tin bat dong san: Agent c¢6 thé tao méi tin dang kém hinh anh, mé ta,
thong tin vi tri, gia ban/cho thué. Pay la chirc niang cot 15i trong hoat dong cua
moi gidi.

Quan 1y tin ding ca nhin: Agent dugc chinh stra, cip nhat, an hodc x6a tin ding

ctia minh, cling nhu danh dau giao dich da hoan thanh.

Quan 1y khach hang tiém ning: Agent c6 thé xem danh sach khach hang d luu

tin, gri yéu cau tu van hoac quan tam dén bat dong san cia minh.
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Chat & tu vin khach hang: Hé thong hd trg nhén tin truc tiép gitta Agent va
khach hang dé trao doi chi tiét, dit lich xem nha hodc tu van gia.

Nhan thong bao: Agent nhan dugc thong bdo tir Admin va tir khach hang gitp
khong bo 15 yéu cau, phan hoi hoic canh bao tir hé thong.

Quan 1y hd so: Agent c6 thé cip nhat thong tin ca nhén, anh dai dién, chimg chi
nghé nghiép giup ting d6 uy tin va minh bach d6i véi khach hang.

Theo dai hiéu qua hoat dong: Hé théng cung cip thong ké luot xem, luot yéu
thich, luot lién hé... gitp Agent danh gia chat luong tin ding va tbi vu noi

dung.
User — Khach hang

User c¢6 nhu cau mua bat dong san, truc ti€p tim ki€ém va ti€ép can thong tin bat

dong san. Ho co6 cac chirc nang sau:

Khach chua dang nhap:

Tim kiém & loc tin: User c6 thé tim bat dong san theo nhiéu tiéu chi nhu loai
hinh, gia, khu vyc, dién tich, tién ich... gitp tdi wu hoa qué trinh tim kiém.
Xem chi tiét tin dang: Khéach hang co thé xem toan bd thong tin nhu anh, mo ta,

vi tri ban do, gid va cac thong tin lién hé cia méi gioi.

Khac da dang nhap

2.3.

Luu tin yéu thich: User c6 thé luu lai cac tin quan tdm dé tién theo ddi va so
sénh sau nay.

Lién hé & chat v6i méi gidi: Hé théng hd tro tuong tac truc tiép qua chat hodc
gri yéu cau tu van.

Nhan thong bao: User nhan thong béo khi tin da luu thay do6i gia, c6 tin lién

quan moi, hodc c6 phan hoi tir Agent.

Quan 1y tai khoan: User cap nhat ho so ca nhan, d6i mat khau, xem lich st tim

kiém va danh sach tin da luu.
Xac dinh tac nhan
Trong hé thong c6 3 loai ngudi ding chinh: Admin, Agent va User

Admin:
La ngudi ding c6 quyén han cao nhat trong hé thong. Admin c6 vai trd quan ly
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toan bd hoat dong cua hé théng nhu phé duyét tin ding, quan 1y ngudi dung
(moi gidi va khach hang), xtr Iy phan hoi, thong ké dir liéu, va giri thong bao
dén céc tai khoan khac.

Agent:

La ngudi dung c6 quyén ding tin bit dong san, chinh sira hodc xda tin cua
minh, quan 1y danh sach khach hang tiém ning, tro chuyén va tu van tryc tiép
cho khach hang. Méi gidi chiu trach nhi¢m cép nhat thong tin chinh xac, hinh
anh va gia ca cua bat dong san ma ho quan Iy.

User:

La nguoi dung cudi cua hé théng, 6 thé tim kiém, xem chi tiét, loc va luu cac
tin bat dong san yéu thich. Khach hang co thé gui yéu cau tu van hodc tro
chuyén véi moi gidi, nhan thong bao vé cac tin méi hoic thay doi gia, dong thoi

quan 1y ho so ca nhan ctua minh.

2.4. Biéu do useCase

24.1.

admin

Biéu do use case cho qudn trj vién (Admin)

quan Iy bét dong san
- (thém, sda, xda, xem)

include
quan ly user Y
(thém, sua, xda, xem) include ( dang nhap
include
" xem dashboard
include

gl thong bao

Hinh 2. 1 Biéu dé Use Case quan trj vién
Mo ta Use Case quén trij vién ( Admin )

Trong hé théng quan 1y bat dong san, Admin 1a nguoi chiu trach nhiém diéu

hanh va giam sat toan bo hoat dong trén nén tang. Sau khi dang nhap bang tai khoan

quan tri hop 1&, Admin c6 thé truy cip vao tat ca cic module nhu quan 1y nguoi dung,
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agent, tin ding bt dong san, danh muc hé thdng, phan hdi — bao cdo va bang thong ké.
Tir giao dién quan tri, Admin c¢6 quyén thuc hién cac thao tac nhu thém, chinh sira, vo
hiéu héa hoac xda dir li¢u va tai khoan, cting nhu phé duy¢t cac tin dang ma Agent gui
1én. Moi hanh dong quan tri déu duoc hé théng xur 1y tu dong, cap nhat dir liéu theo

thoi gian thyc va ghi lai log phuc vu kiém tra hodc truy vét sau nay.

Trong qua trinh thao tac, néu Admin chon quan 1y bt dong san, hé thong s&
hién thi danh sach tin ding dé Admin c6 thé xem chi tiét, chinh stra thong tin hoic phé
duyét nhitng tin dang chd duyét. Pbi v6i phan quan 1y nguoi dung va agent, Admin c6
thé xem hd so, khoa hoic mo khéa tai khoan va diéu chinh quyén truy cap khi can
thiét. Bén canh d6, Admin ciing c6 thé quan 1y cac danh muc ding chung nhu loai bat
dong san, hudng nha, tién ich... nhim dam bao dit liéu ludn ddng bd va chinh xéc. Khi
¢6 bao cdo vi pham hoidc khiéu nai tir nguoi dung, Admin truy cdp muc phan hoi dé
xem chi tiét va xir 1y theo quy dinh. Module théng ké cho phép Admin theo ddi s6
lugng nguoi dung, agent, tin dang, luot xem va cac hoat dong ndi bat dé hd tro viée

dua ra quyét dinh quan tri.

Trong qué trinh hoat dong, néu phat sinh 15i nhu thiéu quyén han, dit liéu khong
ton tai, 16i hé théng hodc phién dang nhap hét han, hé théng s€ dua ra thong bao phu
hop va hudng din Admin thao tac tiép theo. Khi hoan thanh cong viéc, Admin c6 thé
dang xuat dé két thuc phién quan tri mot cach an toan. Tong thé, Use Case Admin mo
ta quy trinh 1am viéc trung tAm ctia nguodi quan tri trong hé thong bat dong san, dam

bao tinh minh bach, an toan dir li¢u va hi€u qua van hanh.
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2.4.2. Biéu do Use Case cho ngwoi méi giéi (Agent)

quan Iy bét déng sin

» (thém, sua, xda, xem)
Mua 061 include
(thang, ;\aml
1 include y
J dang nhép
.
agent | : -
) include
|, nhan tin khach hang
f include
» asing ky ' include % xdc thye mall

Hinh 2. 2 Biéu do Use Case cho nguwoi moi gidi
Mo ta Use Case cho ngwdi méi gidi ( Agent )

Agent 12 nhom nguoi dung déng vai trd tao ra nguén dit liéu chinh cho hé théng
bat dong san. Ho str dung nén tang dé ding tai va quan 1y cac tin ding, twong tac véi
khach hang va duy tri cac hoat dong ban hang thong qua hé thong cac goi dich vu. Dé
truy cap dugc cac chirc ning quan trong nhu dang tin, mua goéi hay nhén tin, Agent can
c6 tai khoan hop 1é va da hoan tit budc xac thyc thong tin néu hé théng yéu cau.

Khi tham gia hé thong, Agent c6 thé ty tao va quan 1y danh sach bat dong san
cua riéng minh: dang tin mdi, chinh stra ndi dung, cap nhat trang thai hoac xéa nhiing
tin khong con pht hop. Ngoai ra, Agent c6 thé mua cac goi dich vu theo thang hodc
theo nam dé gia tang ) luong hodc uu tién hién thi tin dang. Qua trinh mua goi duoc
hd tro boi hé thong thanh toan va ngay sau khi hoan tat, goi dich vu s& dugc kich hoat
dé Agent st dung.

Bén canh d6, nén tang ciing cung cap tinh niang nhan tin tryc tiép gitra Agent va
khach hang quan tim dén bat dong san. Cac cudc tro chuyén dugc ghi nhan va dong
bo theo thoi gian thuc, dam bao Agent co thé phan hdi khach hang nhanh chong va
chuyén nghiép.

O gbc d6 truy cap hé théng, Agent c6 thé dang ky tai khoan méi, nhan ma OTP
hodc duong dan xac thuc dé kich hoat tai khoan. Sau khi ddng nhap thanh cong, Agent

dugce phép str dung toan bd cac chirc ning lién quan dén bat dong san, giao dich va

Sinh vién thyc hién: Ngo Lé Ngoc Minh  Giang vién huéng dan: THS. Nguyén Thi Vii Thao 12



Xdy Dung Website Bit Béng San

trao d6i thong tin. Moi thao tac ciia Agent—tir quan 1y tin ding, mua géi cho dén giri
tin nhin—déu dugc hé thdng xir Iy va ghi log chi tiét, dong thoi hién thi két qua dé

Agent nim bit.

Trong qua trinh str dung, mot sb tinh hudng ngoai 1& c6 thé xay ra nhu ding
nhap that bai do sai thong tin, tai khoan chua xéac thuc email, goi dich vu hét han
khong thé ding tin méi, 161 dit liéu khi thao tic hodc 15i két ndi khi giri tin nhin. O mdi
truong hop, hé thong déu dua ra thong bao phu hop dé Agent biét cach xir 1y tiép theo.

Tong thé, Use Case danh cho Agent md ta toan bd hanh trinh ma mot nhan vién
moi gidi twong tac v6i hé thong bat dong san: tir dang ky — ddng nhap, quan 1y noi
dung, mua dich vu cho dén trao d6i truc tiép voi khach hang. Hé théng dam bao qua

trinh 1am viéc cua Agent dién ra lién tuc, rd rang, minh bach va diing quy trinh.

2.4.3. Biéu do Use Case cho khdch hang

Tim theo Tim kém theo
Tim theo huon i
) g dia &Bém ga
Tim kigm joai bat
adng san Loc theo s&
Bl phang ngd
include inchuge  clude
include nclude
Tim kiém bat
aong sén

Xoa yéu thich
include
JXem bal déng ¢
san inchide nclude
Qs Luru yéau thich
ncluda

« Dang nhap |

£ Xem bdn db
Chom include "

¢ Xem chi het

bét ddng san mclude

nciude
o Nhan tin voni
Agemt

.

bang ky include s Xac thyc mail

Hinh 2. 3 Biéu do Use Case khdch hang
Mo ta Use Case cho khach hang

User 1a dbi tuong truy cap hé théng dé tim kiém va xem thong tin bat dong san.
Ho c¢6 thé ap dung cac bd loc theo gia, vi tri, loai bat dong san hay sb phong ngu dé

tim ra nhiing lya chon phu hop nhu cau. Khi chon mét bat dong san, hé théng hién thi
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day du thong tin chi tiét nhu mé ta, hinh anh, gid ban — cho thué, vi tri trén ban d6

cling nhu thong tin cua Agent phu trach.

Trong qué trinh st dung, User c6 thé thuc hién cac thao tac twong tac nhu luu
tin yéu thich, x6a khoi danh sach yéu thich hodc nhén tin tryc tiép voi Agent. Nhimng
chtrc ning nay yéu cdu User phai ding nhip nén hé thdng s& tu dong chuyén sang
trang dang nhap néu chua co phién xac thuc. Pong thdi, ngudi dung ciling ¢ thé thuc
hién dang ky tai khoan méi va xac thuc email dé sir dung day du cac tinh ning ning
cao.

Hé théng dam bdo dir li€u luén dugc cap nhat theo thao tac cua User, vi du nhu
khi luu hodc x6a bt dong san khoi danh sach yéu thich. Cac budc tim kiém, xem tin
va xtr Iy tuong tac déu dugc hé théng phan hoi rd rang. Trong truong hop phét sinh 151,
chang han khong tim thdy két qua phu hop, tin ding d3 bi g& hodc ban dd khong tai
duogc, hé théng s& hién thi thong béo tuong tmg dé User dé dang nhan biét va tiép tuc
thao tac.
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2.5. So d0 16p

Property

id: UUID

title: string
descriptine: string
1 price: double

priceType: enum
bedrooms: int
bathrooms: int
livingroom: int
totalrooms: int
property Type: enum
saleType: enum
street string
ward: string
distrit: string

0..* | city: string

B Payment
id: UUID
txnRed: string
amount: BigDecimal ~_ FavoriteProperty
bankCode: string id: UUID 0.
orderinfo: string user: User
transactionStatus: string propaty: Propedy
responseCode: siring + create()
status: string Hdelete()
creatAt: localDateTime 0 0.
updatedAt localDataTime
user: User
planName: enum
+ createPaymentUri() 1| .1
+ handleYNPayCallback() E User
+ geiTotalRevenue() = Agent 1 1 {id: UUID
+ getMonthlyRevenue() id: UUID email: string
address:string | password: string
o Plan logo: string l firstname: string
id: UuID planName: enum | lastname: string
type: enum planStartDate: ' phone: string
name: string planEndDate: i role: Role
price: double paid: boolean | emailVerified: boolean
description: string maxProperties: int 1 emailVerificationToken:
active: boolean notifiedExpiring: l emailVerificationExprires
+ create() description: string | createAt: localDateTime
+ update() user: User | updatedAt: localDateTime
+ delete() :-@}éaté(j + create()
+ search() + update() ! + update()
+ delete() 5 0..* | + delete()
+ countAgents() | + search()
= Conversarion | + countUsers()
id: UUID ‘. 1 :
userld: string | o Notification
starfTime: | id: UUID
status: string | sender: User 0.*
1 type: enum B Message
ttie: string EWB’" e 1t
j0.° message: string sender: User
& ChatMessage fink: string receijver: User

id: UUID

sender: string

message: string
timestamp: localDateTime
conversation: Conversation

read: boolean
creatAt: localDataTime

content: string
senAt: LocalDateTime

+ broadcast()
+ getUserNotifications()
+ getAliNotifications()

+ processMessage()
+ generateReplyFromGPT()

+ markAsRead()
+ sendTolUser()

+ sendMessage()

+ getCaonversation()

Hinh 2. 4 So do 16p

fullAddress: string

latidule: double

longitude: double

floor: string

yearBuilt: string

direction: enum

status: enum

floorAreaSqft: double
landAreaSqft: double
favonteCount: int

user: User

propertylmage: Propertylmage
+ create()

+ update()

+ delete()

+ search()

‘

1

4

Propertylmage

id: UUID
imageType: enum
property: Property

+ create()
+ search()

Sinh vién thuc hién: Ng6 Lé Ngoc Minh

Giang vién huéng dan: THS. Nguyén Thi Vii Thao 15



Xdy Dung Website Bit Béng San

2.6. So d6 tuin ty chirc ning

2.6.1. MG td tudn tw ding ki

X

User

' nhap thong tin dang ky |

POST apilusers/register E ]
i > kiém tra email ton tai

-

két qua kiém tra
R e P R R PRt

alt

[ email khéng tén tai] |
: ; luu user

két qua luu

| travé thanh cong .
ek et il i ekl Aot ek :

théng bao thanh

. cong, chuyén dén |

<.....dangnhap.______.

[ mail ton tai ] |

5 . tra vé daton tai
,G........................................:

_thong bdo mail tén tai |

Hinh 2.5 So do tuan ty dding ky

Badng 2. 1 Bang agent dang ky

Tén Use Case bang ky
Actor Admin, Mo gi6i (Agent), Khach hang (User)
UC cho phép ngudi dung tao tai khoan méi dé co thé diang

Mo ta .
nhap va st dung cac chirc ndng ctuia hé thong.

Tién diéu kién Nguoi ding chua c6 tai khoan trong hé thong.

o Nguoi dung dang ky thanh cong va cé thé ding nhap vao hé
Hau diéu kién e
ong.

Nguoi dung chon chire nang dang ky
Ludng su kién chinh | 1. Form ding ky hién thi.
2. Nguoi dung nhap théng tin vao form.
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3. Néu nguoi dung nhip dung email thi hé thong sé tao tai
khoan.
4. Néu ngudi dung nhép sai email thi chuyén sang luéng
nhanh Al.

UC két thuc.

Ludng su kién r&
nhanh

Luong nhanh A1l: Pang ky that bai

1. Hé thong yéu cau nhap lai thong tin.

2. Néu nguoi dung dong ¥ thi quay vé bude 2 cia ludng
su kién chinh, néu khong thi quay vé trang chi va UC
két thic

2.6.2. Mo td ngwoi dung dang nhdp

% Frontend i Backend W | Database
User . -

nhap théng tin dang nhap 5

POST api/users/login

* kiém tra thong tin dang nhap

tra vé& thong tin ngureri ding |
-ﬁ--------------v-------------------r---------<|

‘) [ thong tin dang

hop lé]

thong tin dang nhap
thanh cong, chuyén

___ﬁén__t_r_a_r!gﬁ!?!’!________.

tao jwt token

tra vé token va thong
tin ngwéi dang

Iwru token vao

j localStorage

i [ Théng tin dang
. nhap khéng hop 1€ ]

: thdng bao dang nhép
 ¢|.LKnong théinh cBng/ | |

: Tra vé 16i :

Hinh 2. 6 Sor dé tuan tuw nguwoi dimg ddang nhap
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Bang 2. 2 Bang MO0 ta nguoi dung dang nhap

bang nhap

Admin, Méi gi6i (Agent), Khach hang (User)

cac chuc nang phu hop véi vai tro cua minh.

UC cho phép ngudi dung ding nhap vao hé thong dé str dung

Nguoi dung chua diang nhap vao hé thong

Nguoi ding dang nhap vao thanh cong va co thé sir dung

chure ndng cua hé thong

Nguoi dung chon chire nang dang nhap.

1. Form ding nhap hién thi.

2. Nguoi dung chon phwong thirc dang nhap bang
email/password.

3. Nguoi dung nhap céc thong tin can thiét voi timg phuong
thirc dang nhéap.

4. Néu viéc dang nhap thanh coéng thi ngudi ding ¢ thé sir
dung cac chirc ning cua hé théng. Néu nhap sai thong tinthi
chuyén sang ludng nhanh A1,

5. UC két thic.

Luong nhanh Al: Ngudi dung ding nhap khong thanh cong
1. Hé théng thong bao qua trinh ding nhap khéng thanh
cong.

2. Hé thong yéu cau ngudi dung nhap lai thong tin theotimg
phuong thirc dang nhap.

3. Néu nguoi dung dong v thi quay vé budc 3 cua ludng

su kién chinh, néu khong dong y thi UC két thic.
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2.6.3. M td tudn tw Agent ding bai

i Backend Database \

khach hang

chon agent, nhap tin nhén

POST api/messages/send ! :

- .".

kiém tra idClient t&n tai

két qua tra vé

kiém tra idAgent tén tai

két qua tra vé

et ) i ton tai] ’

v

két qua Iuru
hiénthittang e vemmpman 1 |
: " nhantin : : :
[ T ST EE EE Se : !
S EaanEasiass [niengthereldl § 1L Db L e
= tra v& két qua khong tim thay
thdéng bao 0l A A M e '

. khong timthdy | | |
q......l................................E : ;

Hinh 2. 7 So d6 tuan tir agent dang bai

Bang 2. 3 Bang mo ta agent dang bai

Pang bai

Agent (nguoi dung ndi bo)

Use Case cho phép nguoi dung nhéap ndi
dung chat va nhan phan hoi tir AL Hé
thong luu trir toan bd nodi dung hoi thoai
(tin nhan ngudi dung va phan hoi cta Al)

dé quan 1y lich st tro chuyén.

1. Agent da dang nhdp hé thong.
2. Cloudinary API hoat dong binh
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thuong.

3. File upload hop 1€ (ding dinh dang va
dung lugng cho phép).

1. Anh dugc luu thanh cong trén
Cloudinary (néu khong c6 16i).

2. Log hé thong ghi lai két qua upload.

3. Giao dién hién thi URL anh hodc
thong béo 16i.

1. Agent chon anh va bam “Piang”.

2. Frontend gui file anh va tén folder dén
Backend (POST /api/upload).

3. Backend doc file thanh dang byte[].

4. Backend gui dir li¢u anh lén
Cloudinary API.

5. Cloudinary xt 1y va tra vé két qua
upload.

6. Backend ghi log thanh cong va tra
URL anh vé giao dién.

1. Bang bai thanh cong

« Anh duoc upload 1én Cloudinary
(URL, publicld...).

« Backend ghi log “dang bai thanh
cong”.
« He¢ thdng tra vé thong bao thanh
céng cho Agent.
1. Ding bai thét bai (151 Cloudinary, 15i
hé théng, 15i IOException)
. Upload anh thét bai hoic

backend ném ra ngoai I¢.
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+ Backend ghi log 16i.
. Giao dién hién thi: “Khong thé
dang bai. Vui long thu lai.”
3. File khong hop 1€ (client gt file
null/dinh dang sai)
* File null, dinh dang sai hodc vuot qua
dung lugng.
« Backend tra 18i 400: “File khong hop
1€”.
* Giao dién yéu cau Agent chon lai

anh.
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2.6.4. M0 td tudn tw chirc nang xéa bai ding

SEENNENE AN
Frontend 1 Database
Agent ! :

chon bai dang x6a

-

DELETE api/property/delete/{id}
: kiém tra bai dang tén tai

tra vé bai dang

kiém tra bai dang phai cla
agent nay khing

két qua tra vé

alt )
i [ bai dang cta agent ]

théng bao thanh cdng

DR S LTk kol LT bl P

x0a bai dang

két qua xoa

| tra vé két qua thanh cong i

[ bai dang khéng cla
: agent ]

thong bép khdng co

quyén xoa :

- tra v két qua khong thanh cong |

Hinh 2. 8 So do tuan tu x6a bai

Bang 2. 4 Bang mé ta agent xoa bai

Tén Use Case

Xoa bai

Actor Agent (ngudi dung ndi bd)
Use Case cho phép Agent x6a mot bai dang (property)
khoi hé théng thong qua giao dién quan 1y. Hé thong s&
Mo ta kiém tra tinh hop 1¢ ciia ID bai dang trudc khi thyc hién

x6a. Két qua xda s& duoc tra vé cho giao dién va ghi log hé
théng.
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. Agent da ding nhéap hé thong.
. Bai dang (property) ton tai trong hé thong.

. Agent c6 quyén x6a bai dang.

A W0 N

. Hé thong va CSDL hoat dong binh thuong.

-

. Bai dang duoc xo6a khoi hé thong (néu thanh cong).

N

. Hé théng ghi log két qua xoa.

3. Giao dién hién thi thong bao x6a thanh cong hodc that
bai.

1. Agent chon bai dang va badm “Xo6a bai”.

2. Giao dién gui ID bai dang 1én Backend.

3. Controller nhan ID va kiém tra tinh hop €.

4. Backend giri yéu cau x06a property theo ID dén database.
5. Database thuc hién x6a va tra két qua vé cho controller.
6. Backend tra thong bao xda thanh cong vé giao dién.

7. Giao dién hién thi thong bao “Xéa thanh cong”.

1. Xo6a bai dang thanh cong

 Bai dang duogc xda khoi database.

« Backend ghi log: “Xoa bai thanh cong”.

« Giao dién hién thi théng bao thanh coéng cho Agent.
2. X6a bai dang that bai

o ID khong tdn tai hodc 16i hé théng.

« Backend ghi log 15i.

« Giao dién hién thi thong bao:

« “Xo0a bai that bai. Vui long thtr lai.”
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2.6.5. M td tudn tw chivc ning user chat vdi agent

X
khach hang

 chon agent, nhdp tin nhdn

| kiém tra idClient tn tai _

o Muavave

| kémtaidAgenttonta

L g
EViTT™

: hll Itru tin phén

i ( két qua Iy

hién thi trang Ll _tré v tin phan i

: nhan tin g

i( ...................................

| [idkhong tén tai ]

: tra vé két qua khong tim thay

g mm Prvrrersanstsrrrnstraesstattanninierinie srnrnentratetrrrrrasean

i, khongfimthdy

Hinh 2. 9 So dé tuan tu khdch hang chat véi agent

Bang 2. 5 Bang mo ta user chat voi agent

Gui va xem tin nhan gitta User va Agent

User, Agent (nguoi dung ndi bo)

Use Case cho phép User va Agent gtri
tin nhin qua hé théng. Backend nhan
ndi dung tin nhin, kiém tra ID nguoi
giri/ngudi nhan, luu vao DB va tra két
qua.

Ngoai ra, hé thong cho phép User/Agent

xem danh sach tin nhan gitta hai bén.

1. User va Agent da dang nhap vao hé
thong
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2. Cahai ID déu ton tai trong co so di
ligu
3. Noi dung tin nhan hop 1¢ khong

rong

1. Tin nhan dugc luu vao DB (néu giri
thanh cong).

2. He¢ thong ghi log luu trit.

3. Danh sach tin nhin duoc tra vé

dang theo cdp user—agent.

1. Gtri tin nhdn
User/Agent nhap ndi dung tin nhan va
bam “Gri”.
Frontend gui request chira senderld,
receiverld, content dén Backend.
Backend kiém tra ton tai ciia senderld v
receiverld trong DB.
DB xéc nhan va tra két qua kiém tra.
Backend luu tin nhin vao DB.
DB phan hdi “luu thanh cong”.
Backend tra vé két qua gt tin thanh
cdng cho Frontend.

2. Xem danh s4ch tin nhan

User/Agent mé giao dién xem hoi thoai.
Frontend guri request userld, agentld
dén Backend.

Backend truy vin DB dé 14y danh sach
tin nhin gitta 2 ID nay.

DB tra vé danh sach tin nhén.

Backend tra dit liéu vé Frontend.

Giao dién hién thi danh sach tin nhén.
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1. Guri tin nhan thanh cdng
o DB Iuu ban ghi message thanh cong
« Backend tra vé trang thai “success”
cung timestamp.
2. Gui tin nhan that bai

tdn tai — Backend tra 16i 404 “User
not found”.
« Lbi DB (khong luu duoc) —
Backend tra 15i 500 “L&i hé thong”.
3. Noi dung tin nhin khéng hop 18
« Backend tra 16i 400 “N¢i dung tin
nhin khong duogc dé tréng”.
o Giao dién hién thj thong bao yéu cau
nhap lai.
4. Khdng c6 tin nhian nao
« DB tra danh sach rong.
« Giao dién hién thj “Chua c6 tin

nhan”.

o ID nguoi giri hodc ngudi nhan khong
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2.6.6. M0 td tudn tw

chirc nang nang cdp goi

agent .
chon goi ndng cap

nhap théng tin thanh toan

X . pREImES S NEL:
i Frontend W Backend Databasew { Vnpay W
>

POST apilplans/bu i

ik d »  taourl(khoa bi i

i mat, tong tién,

; api vnpay tra :

S :

e i

; gl¥i dén vnpay

i ; tra vé trang thanh toan
théng tin thanh toan

-

: tra vé két qua thanh toan
Sttt RCTUCES ICEES CICER SORUTCE f3 EUTS SUTRC CRETRES FUTRLT CETERS PP

<

| [két qua thit bai ]

thang bao thét bai
NI S R U

L“) [ két qué thanh céng ]

| théng baothanh cong

Itru payment
cap nhat goi agent _
tra vé két qua

tra vé thanh céng

trd v thit bai

Hinh 2. 10 So' d6 tuan ty agent nang cap goi

Bdng 2. 6 Bing mé td agent nang cap goi

Tén Use Case

Thanh toan nang cap géi dich vu qua VnPay

Agent (ngudi dung ndi bd mudn nang cap goi)

Actor
Use Case cho phép Agent chon géi nang cap (planType),
thyc hién thanh toan thong qua cong VnPay. Backend tao
Mo ta Payment, tao URL thanh toan, nhan callback tir VnPay dé

xac nhan trang thai giao dich va cap nhat géi cho Agent

néu thanh toan thanh cong.

Tién di€u kién

1. Agent di dang nhap hé thong.

2. Cac g6i nang cap (planType) dugc cau hinh sin.
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3. H¢ théng thanh toan VnPay hoat dong binh thuong.

4. DB hoat dong va c6 thé luu thong tin Payment.

1. Néu thanh toan thanh cong:
e Goi cia Agent duoc nang cap theo planType.
e Payment dugc cap nhat trang thai “Success”.
2. Néu thanh toén tht bai:
e Payment luu trang thai “Failed”.
3. Hé thdng ghi log qua trinh thanh toan.

4. Giao dién thong bao két qua cho Agent.

1. Agent chon géi nang cap (planType) va bam “Thanh
toan”.

2. Frontend guri request userld, planType, price dén
Backend.

9

3. Backend luu thong tin Payment ¢ trang thai “Pending’
vao DB.

. Backend goi API ctia VnPay dé tao URL thanh toan.
. VnPay tra vé PaymentUrl.

. Backend tra PaymentUrl vé cho Frontend.

~N o o b~

. Frontend redirect Agent sang trang thanh toan ctia
VnPay.

8. Agent nhap thong tin thanh toan va xac nhan.

9. VnPay gui callback vé Backend dé thong bao két qua
giao dich.

10. Backend xac nhan thong tin thanh toan va luu trang
thai méi vao DB.

11. Backend kiém tra: thanh toan thanh cong hay thit bai.
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1. Thanh toan thanh céng

Backend cap nhat trang thai Payment = “Success”.
Backend cap nhat goi cua Agent theo planType.
DB luu lai thong tin cap nhat.

Backend tra két qua “Nang cp thanh cong” vé
Frontend.

Frontend hién thi thong bao thanh cong.

2. Thanh toén thit bai

VnPay tra 16i hoic Backend x4c nhan giao dich khong

hop L¢.
Backend cép nhat Payment = “Failed”.
Backend tra vé thong bao 15i.

Frontend hién thi “Thanh toan thit bai”.

3. Callback 16i / Khéng nhan dwoc callback

Backend khong nhéan dugc thong bao tir VnPay trong
thoi gian cho phép.

Payment giir trang thai “Pending”.

Frontend hién thi “Khong xac nhan dugc thanh toan”

4. Khong thé tao URL thanh toan

API VnPay tra 16i khi tao PaymentUrl.
Backend tra vé 16i “Khong thé tao giao dich”.

Frontend yéu cau Agent thr lai.
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2.6.7. Mo td tudn tw chatbox tw djng Al

i
kreach hang : ; :

nhp tn nhén : |
| pOST apiichattext i
: : tao prompt tr vin : 3
j bé dong sén i i
i :
e
8% ) | [ kbt qué thanh céng] |
i : I tin nhén g
1L CT .
| wévékMtqudAltso
i SR ks el o0 g i
| tAWikhachhang
[ két qua that bai |
hritiash bdvthdtba
_Ihding bdo KB, thi lai sau |

Hinh 2. 11 So do tuan tu khdch chat véi chatbox Al

Bang 2. 7 Bang chatbox tu dong Al

Chat véi Al

Nguoi dung (User / Khach hang)

Use Case cho phép nguoi dung nhéap ndi
dung chat va nhan phan hoi tir AL Hé
thong luru trir toan bd nodi dung hoi thoai
(tin nhan ngudi dung va phan hoi cta Al)

dé quan 1y lich sir tro chuyén.

Nguoi ding da ding nhap vao hé thong
Dich vu AI (OpenAl API) hoat dong binh
thuong.

Tin nhan nguoi dung va phan hoi Al
duoc luu vao co s dir liéu.

Phan hoi AI hién thi trén giao dién ngudi
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dung.

1. Nguoi dung nhap ndi dung chat trén
giao dién.

2. Frontend giri yéu cau POST /api/chat
(userld, message) dén ChatController.

3. ChatService kiém tra hodc tao hoi
thoai moi.

4. Hé théng luu tin nhan nguoi dung.

5. ChatService goi OpenAl API dé tao
phan hoi AL

6. Hé thong luu phan hoi cua Al cap
nhat hoi thoai va tra vé két qua cho

giao dién.

1 Email da ton tai
« Hé thong phat hién email d3 c6 trong
hé thong.
o Hién thi: “Email da duoc st dung,
vui long chon email khac.”
o Nguoi dung c6 thé quay lai bude 3
dé nhép lai.
2 Email khong hop 1€ / sai dinh dang
o Hé thong kiém tra dinh dang email
sai.
o Hién thi: “Email khong hop 18.”
e Quay lai budc 3.
3 Thiéu hoic sai thong tin bét budc
« Vi du: mat khau qua ngan, thiéu ho
tén, thiéu CMND/CCCD (d6i véi
Agent).
« Hién thi: “Vui 1ong nhap day dua va
ding thong tin.”
e Quay lai budce 3.
4 Khong gt dugc email xac thuc

o L0i két n6i mail server.
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« Heé thong tao tai khoan nhung dang ¢
trang thai “Chua x4c thuc”.

« Hién thi: “Khong giri duge email xac
thuc, vui long thir lai sau.”

5 Ldi hé thong

o Hé théng gap su ¢d khi tao tai
khoan.

« Hién thi: “Pang ky tht bai. Vui long
thur lai sau.”

« Nguoi dung c6 thé quay lai bude 1
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So do RD

2.7. Thiét ké co sé dir liéu

jusa's v

il CHAR(36)
created_at DATETIME(S)

» email VARCHAR(255)

email_verification_expires DATETIME]...

"] favorite_proparti... 7
id CHAR(36)
added_at DATETIME[S)

buoc

——— — —iH H— > property_id CHAR(36)
"] chat_message ¥ | email_verificztion_token VARCHAR(25... wser i CHAR(38)
i CHAR(35) | email_verified BIT(1) ~
message TEXT | first_name VARCHAR(255) W
senider VARCHAR(2SS) B o e -I- ————— astnams VARCHAR(ZSS) f e e — ¥ "
dmestamp DATETIME(S) | — — — — e 4| > passwond WARCHAR(255) THAEAESAENENE J_ . |
conversation_id CHAR(3... | shane VARCHAR(2SS) : I :
» | roke ENUML..) | | |
[ % updated_st DATETIME]S) I [
l _] agents v " | | [T property_imag... ¥
I id CHAR(36) T T T T 5 = | : id CHAR(36)
] plans v zddress VARCHAR(255) |_ H | | | d CHAR(36) | typz ENUM...) ‘
i CHAR(3S) oy WG) }_| R . comvane TECT || vancress)
active BIT(1) company_name VARCHAR{ZS. I l | red st DATETIMEL. I property_id CHAR({26)
description TEXT description TEXT - l-nnuﬁi " <ent_st DATETIME[E) | L
name VARCHAR(255) g0 VARCHAR(255) & CHARCES) - ) recaver_d cranis) | | 1 i
» pric= DOUBLE mzs_properties INT _— ;NT sender 1 CHARLTS) : I
typ= ENUMY...) mobilz VARCHAR[255) - sadroome INT » | | |
wnit VARCHAR(Z5E) natified_ewpiring BIT(1]) oy VARCHAR(255) i I
> » paid BIT(1) v y | & I
| plan_and_dst= DATETIME(S) created 3t DATETIME(E) ) notifications ¥ | ||
| plan_nama ENUM...) description TEXT id CHAR{36) | |
| slan_price DOUBLE direction ENUM(...) crested zeoatETEL. | ) |
| plan_start_det= DATETIME(S) district VARCHAR(255) ik VARCHAR(255) I
| » properties_let INT fevorice_count INT P - message VARCHAR[255) I |
% praperties_sold INT floor VARCHAR(255) —— e ] *i5_read BIT(1) | I
—J payments ¥ | rating FLoAT floor_ares_sqft DOUBLE e VARCHAR(255) I
id CHAR(38) 3 total,_reviems INT full_zddress VARCHAR(255) type ENUM{...] | [
amount DECIMAL{15,7) » user id CHAR(3:) and_area_sqft DOUBLE > receiver_id CHAR(3E) I
bank_cods VARCHAR[25S) N atinde DOUBLE sander id CHAR(36) I
created_st DATETIME(S) » lving_rooms INT m
io_sddress VARCHAR(255) engitudz DOUBLE I
arder_info VARCHAR(255) price DOUBLE I I
slan_name ENUM{...) price_type BNUML..) | [
responsz_code VARCHAR(255) property_type ENUML..) | |
status VARCHAR{255) sl ypeENMRENT,SAL. T T T T T T T T T T T T £
transaction_st=tus VARCHAR(25... satus ENUM[..) _] conversation ¥
sen_ref VARCHAR(255) swreet VARCHAR(255) i CHAR(36)
undzted_st DATETIME(G) tite VARCHAR(255) ast_updatad DATETIME(G)
> user_id CHAR[38) tatal_rooms INT start_time DATETIME(S)
> | updated_st DATETIME(E) status VARCHAR(255)
ward VARCHAR(255) wser_id VARCHAR(255)
year_built VARCHAR(255) S
N
Hinh 2. 12 So do RD
~
Bang dir liéu users
<
. 2 Rang .
Truong Kiéu Mo ta

id

CHAR(36)

PK

Ma dinh danh
nguoi dung

created_at

DATETIME

NOT
NULL

Thoi diém tao

tai khoan

email

VARCHAR(255)

UNIQUE

Email dang
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nhép
NOT T thai x4
email_verified BIT(1) rang that xac
NULL thuc email
. . Ma xac thuc
email_verification_token VARCHAR(255) NULL email
NOT Mat khau da
password VARCHAR(255)
NULL hash
first_name VARCHAR(255) NULL Tén
last_name VARCHAR(255) NULL Ho
phone VARCHAR(255) NULL | Sé dién thoai
NOT Phan quyén hé
role ENUM(USER'AGENT',ADMIN") P
NULL thong
Thoi diém cap
updated_at DATETIME NULL )
nhéat
Bang dir liéu agents
. x Rang A
Truong Kiéu R Mo ta
budc
id CHAR(36) PK Ma agent
address VARCHAR(255) NULL Dia chi van phong
NOT .
name VARCHAR(255) Tén agent
NULL
description TEXT NULL Gidi thi€u agent
mobile VARCHAR(255) NULL S6 dién thoai
email VARCHAR(255) NULL Email
logo VARCHAR(255) NULL Logo
plan VARCHAR(255) NULL Plan hién tai
agent_plan_expire | DATETIME NULL Thoi diém hét han goi
agent_p|an_data DATETIME NULL Thot diém kich hoat géi
DEFAULT . Lo i
total_properties INT 0 Tong s6 bat dong san
_ INT DEFAULT | S6 bat dong san con lai duge
properties_left 0 ding theo g6i
plan_id CHAR(36) FK Khoa ngoai tdi bang plans
user_id CHAR(36) FK Lién két t6i bang users
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NOT .
created_at DATETIME NULL Thot diém tao
updated_at DATETIME NULL Thoi diém cap nhat
Bang dir liéu properties
2 Rang
Truong Kiéu R Mo ta
bufc
. M3 bat dong
id CHAR(36) PK i
San
NOT o
created_at DATETIME Thoi gian dang
NULL
bedrooms INT NULL Phong ngu
bathrooms INT NULL | Phong tam
area DOUBLE NULL Dién tich
NOT _
address VARCHAR(255) Dia chi
NULL
: NOT o
title VARCHAR(255) Tiéu de
NULL
description TEXT NULL Mo ta
latitude DOUBLE NULL Vido
longitude DOUBLE NULL Kinh do
price DOUBLE NULL Gia
Label
price_label VARCHAR(255) NULL | (USD/m2, theo
thang...)
roperty type ENUMC(...) NOT | Logi bat dong
PIOpErty_yp NULL san
NOT _
status ENUM('AVAILABLE''SOLD''RENTED") NULL Trang thai
floor INT NULL Tang
total_floors INT NULL | Tong so tang
rooms INT NULL | Tong phong
garage INT NULL S6 garage
furnished ENUM(YES','NO'PARTIAL") NULL Noi that
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year_built VARCHAR(255) NULL | Nam xay dung
_ Thudc agent
agent_id CHAR(36) FK .
nao
user_id CHAR(36) FK Nguoi dang
Cap nhat gan
updated_at DATETIME NULL p
- nhat
Bang dir liéu property_images
2 Rang
Truong Kiéu R Mo ta
bufc
id CHAR(36) PK Ma anh
ty id CHAR(36) FRNOT Thudc bat dong san na
roperty_i
property_ NULL uQc bat dong san nao
NOT
name VARCHAR(255) Tén file anh
NULL
NOT
url VARCHAR(255) URL anh
NULL
_ DEFAULT , o
is_featured BOOLEAN Anh dai dién
- FALSE
NOT o
created_at DATETIME Thoi diém thém anh
NULL
updated_at DATETIME NULL Cap nhat anh
Bang dir liéu favorite_properties
. Rang
Trudng Kiéeu R Mo ta
budc
id CHAR(36) PK Ma yéu thich
property _id CHAR(36) FK Bat dong san duoc yéu thich
user_id CHAR(36) FK Nguoi yéu thich
NOT o
added_at DATETIME Thoi diém luu
NULL
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Béang dir liéu Favorites (Luu yéu thich)

Truong Kiéu Required Mo ta
id UUID Not null Khda chinh
used_id UUID (FK) Not null Nguoi dung
property _id UUID (FK) Not null Thudc chi nhanh
created_at DATETIME Not null Bat dong san
Bang dir liéu plans
. : Rang )
Trwong Kiéu . Mo ta
bugc
id CHAR(36) PK Ma goi
i NOT .
title VARCHAR(255) Tén goi
NULL
description TEXT NULL Mo ta
i NOT .,
price DOUBLE Gia
NULL
NOT
plan_type ENUM('MONTHLY''YEARLY") Chu ky
NULL
_ NOT | S6 luong BPS tbi da
max_properties INT
NULL dugc dang
NOT
created_at DATETIME Tao
- NULL
updated_at DATETIME NULL Cap nhat
Bang dir liéu payments
. % Rang .
Truong Kiéu R Mo ta
budc
id CHAR(36) PK M4 thanh toan
NOT C
amount DECIMAL(15,2) So6 tien
NULL
NOT _
status ENUM('PENDING','SUCCESS','FAILED") NULL Trang thai
NOT | Phuong thirc
pay_method VARCHAR(255) ,
NULL thanh toan
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description VARCHAR(255) NULL Ghi chu
. Nguoi thanh
user_id CHAR(36) FK ,
toan
plan_id CHAR(36) FK Gai lién quan
Dt liéu cong
payment_data VARCHAR(255) NULL .
thanh toan
NOT o
created_at DATETIME Thoi diém tao
NULL
Thoi diém cap
updated_at DATETIME NULL .
nhat
Bang dir liéu messages
. Rang A
Truwong Kiéu R Mo ta
bufc
id CHAR(36) PK M3 tin nhan
NOT _
content TEXT Noi dung
NULL
NOT o
created_at DATETIME Thoi diém tao
- NULL
sender_id CHAR(36) FK Nguoi gui
receiver_id CHAR(36) FK Nguoi nhan
Bang dir liéu notifications
Rang )
Truong Kiéu R Mo ta
bufc
id CHAR(36) PK M4 théng béo
NOT o
created_at DATETIME Thoi diém tao
- NULL
: NOT L
title VARCHAR(255) Tiéu dé
NULL
content TEXT NULL Noi dung
_ DEFAULT
is_read BIT(1) 0 ba doc hay chua
sender_id CHAR(36) FK Nguoi guri
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receiver_id CHAR(36) FK Nguoi nhan
Béang dir liéu conversation
2 Rang
Truong Kiéu R Mo ta
bufc
. Ma cudc tro
id CHAR(36) PK .
chuyén
NOT o
created_at DATETIME Thoi gian tao
NULL
user_id CHAR(36) FK Nguoi dung
agent_id CHAR(36) FK Agent
updated_at DATETIME NULL Céap nhat
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CHUONG 3: XAY DUNG HE THONG VA PHAT TRIEN UNG DUNG

3.1. Cau tric thw muc dy 4n

3.1.1. Cdu triic thw muc Reactjs

-- src/

-- App.css /I CSS giao dién app

-- App.tsx // Component gdc App

-- index.css /I CSS global

-- main.tsx // Biém mount React

-- vite-env.d.ts // Khai béo type cho Vite

-- assets/ // Tai nguyén tinh
|-- react.svg /l Logo React

-- components/ // Component dung lai
|- ui/ // B9 UI (shadcn)

- avatar.tsx /' Ul avatar

- badge.tsx /[ Ul badge

- button.tsx // Ul button

- card.tsx /1 Ul card

- command.tsx /' Ul command palette
- dialog.tsx // Ul dialog

- dropdown-menu.tsx // Ul dropdown menu

-
-

-

-

-

-

-

|-- input.tsx /[ Ul input
|-- label.tsx /I Ul label

|-- navigation-menu.tsx // Ul menu diéu hudng
|-- popover.tsx // Ul popover

|-- progress.tsx // Ul thanh tién trinh

|-- scroll-area.tsx  // UI vung cudn

|-- select.tsx I/l Ul select

|-- separator.tsx /[ Ul separator

-

- skeleton.tsx /I Ul skeleton loading
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|-- slider.tsx /] Ul slider
|-- table.tsx // Ul table
|- tabs.tsx // Ul tabs

|_

- textarea.tsx /I Ul textarea

-- contexts/ // React context
|-- AuthContext.tsx // Context xac thuc
-- layouts/ /l Layout khung trang
|-- AdminLayout.tsx // Layout admin
|-- AgentLayout.tsx /I Layout agent

|-- UserLayout.tsx /I Layout user
-- lib/ // Thu vién noi bo
|-- utils.ts // Ham tién ich chung
- admin/ // Trang admin

- Dashboard.tsx  // Trang dashboard admin

- LocationPage.tsx  // Quan Iy dia diém

|-

|-

|-- NotificationPage.tsx// Quan 1y thdng bao
|-- PropertyPage.tsx  // Quan 1y bat dong san
|-

- UserPage.tsx // Quan ly nguoi dung
|-- AgentPlanPage.tsx // Trang goéi agent
|-- PropertyAgentPage.tsx / BDS ctia agent
I

E

- chat/
|-- ChatAgentPage.tsx // Chat ctia agent

I
I
|
|
I
I
|
|
|
|
|
|
|
|
|
|
|-- pages/ /I Céc trang chinh
|
|
|
|
|
|
|
I
|
|
I
I
|
|
| |-- auth/ /l Trang auth
|

-
|

|

|

|

|

|

|-- agent/ /l Trang cho agent
|

|

|

|

|

|

-

|

|-- LoginPage.tsx ~ // Trang dang nhap
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| |-- RegisterAgentPage.tsx / Dang ky agent

| |-- RegisterPage.tsx // Pang ky user

|

|-- chat/ /l Trang chat chung

| |-- ChatPage.tsx /l Trang chat

|

|-- user/ /l Trang phia user
ChatAiPage.tsx  // Trang chat Al

FavoritesPage.tsx // Trang yéu thich

Home.tsx // Trang chu user

|-

|-

|-

|-- ProfilePage.tsx ~ // Trang hd so

|-- PropertyDetailPage.tsx // Chi tiét BDS

|-- SaveSearchDialogProps.tsx // Popup luu tim kiém
|-

SearchPage.tsx  // Trang tim kiém

|-- component/

|-- BottomNavigation.tsx // Thanh diéu hudng duéi

-- routes/ // Dinh nghia route

|-- AdminRoutes.tsx // Route cho admin
|-- AgentRouter.tsx // Route cho agent
|-- GuestRoute.tsx // Route cho khéach
|-
|-

ProtectedRoute.tsx  // Route bao vé

UserRoutes.tsx /I Route cho user

-- services/ // Service goi API

|-- auth.service.ts // Service xac thuc

-- type/ // DPinh nghia type

|-- property.ts // Kiéu dit liéu Property
|
|-- utils/ // 'Tién ich frontend

|-- jwt.ts // Xtr 1y token JWT
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| |- useNotifications.ts  // Hook thong bé&o

3.1.2. Céu triic thw muc Spring Boot

| L— com/ngocminh/batdongsan_be/
|— BatdongsanBeApplication.java // Diém khoi dong Spring Boot

|—— DashboardController.java // API dashboard/thdng ké
|—— FavoritePropertyController.java // API BDS yéu thich
I— LocationController.java /! API vi tri/khu vuc

I— MessageController.java // API tin nhin

|—— NotificationController.java  // API thong bao

|—— PaymentController.java /I API thanh toan

|

|

|

| | I— config/ // Céu hinh hé théng

| | | |— CloudinaryConfig.java // Céu hinh Cloudinary (upload anh)
| | | | CorsConfigjava // Cau hinh CORS cho API

| | | I— OpenAlConfig.java // Cau hinh OpenAl

| | | I— VNPayConfig.java // Céu hinh thanh toan VNPay

| | | | WebSocketConfigjava // Cau hinh WebSocket realtime
I

| | | L— security/ // Bdo mat + JWT

| | | | CustomUserDetailsService java // Load user cho Spring Security
| | | I— Endpoints.java // Khai bao whitelist/secure endpoints
| | | I— JwtAuthenticationFilter.java // Filter kiém tra JWT

| | | | IwtServicejava // Tao/validate token JWT

| | | L SecurityConfig.java // Céu hinh Security tong

I

| | |— controller/ /I REST API controller

| | |— AgentController java // API mdi gidi (agent)

| | I— AuthController.java /I API dang nhéap/dang ky

| | I— ChatController.java /I API chat realtime

|

|

|

|

|

|

|

l— PlanController.java // APT géi dich vy
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|— PropertyController.java // API bat dong san

|— PropertylmageControllerjava  // API anh bat dong san
I— UploadController.java // API upload file

L— UserController.java /I API nguoi dung

dto/ // DTO trao d6i dit lidu

I— FavoritePropertyDTO.java // DTO BDS yéu thich

| request/ // Dit ligu FE gui lén
|— AgentRequest.java // Tao/cap nhat agent
I— AuthRequest.java // Request dang nhap

I— BroadcastRequest.java // G1ri broadcast thdng bao
|— ChatRequest.java // Guri tin nhan chat

|— PropertyCreateRequest.java  // Tao bat dong san méi

I— UploadRequest.java // Théng tin upload file

|

|

|

|

|

| I— SendMessageRequest.java  // Glri message thuong
|

| |— UserFilterRequest.java // ' Loc nguot dung

|

|

L— UserRequest.java /I ' Tao/cap nhat nguoi dung
L— response/ // Dit liéu tra vé FE
I— AgentResponse.java // Thong tin agent
I— AuthResponse.java // Thong tin dang nhap/token

I— ChatPartnerResponse.java  // Thong tin ddi tac chat
I— ChatResponse.java // NO1 dung cudc chat

|— MessageResponse.java // Tin nhin

|—— NotificationResponse.java // Thong bao

|—— PropertyDetailResponse.java // Chi tiét BDS

I— PropertyListimgResponse.java // Danh sach anh BDS
|— PropertyResponse.java // BDS rat gon/list

|—— UserDetailResponse.java  // Thong tin chi tiét user
L— UserResponse.java // ' User rut gon/list

|
|
|
|
|
|_
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|— maper/ // MapStruct mapper DTO < Entity
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I— FavoritePropertyMapper.java  // Map BDS yéu thich
|— NotificationMapper.java // Map thong bao

|

|

| I— UserDetailMapper.java // Map chi tiét user

| L— UserMapper.java /I Map user

|

|— model/ // Entity 4nh xa bang DB

| |— Agent.java // Entity moi gioi

| |— Appointment.java // Lich hen xem nha

| | ChatMessage.java // Tin nhén chat

| |— Conversation.java // Cudc hoi thoai

| I— FavoriteProperty.java // BDS yeéu thich

| I— Location.java // V1 tri/khu vuc

| |— Message.java // Tin nhan (thuong)

| |— Notification.java // Thong bao

| I— Payment.java // Thanh todn

| I— Plan.java // Go6i dich vu

| I— Property.java // Bat dong san

| I— Propertylmage.java // Anh bat dong san

| I— Review java // Danh gia BBS/agent

| | SavedSearch.java // Tim kiém d luu

| I— TransportLink.java // Lién két giao thong

| L—Userjava // Ngudi ding hé thng

|

|— repository/ // Tang truy van DB (JPA)
I— AgentRepository.java // Repo agent

|

| |—— ChatMessageRepository.java  // Repo tin nhin chat

| |—— ConversationRepository.java  // Repo cudc hoi thoai

| I— FavoritePropertyRepository.java // Repo BDS yéu thich
| I— LocationRepository.java // Repo vi tri
|

|

|

|

|—— MessageRepository.java /I Repo message
|—— NotificationRepository.java  // Repo thong bao
I— PaymentRepository.java // Repo thanh todn
I— PlanRepository.java // Repo goi dich vu
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| |— PropertylmageRepository.java // Repo anh BDS
| I— PropertyRepository.java // Repo bat dong san

L— UserRepository.java // Repo ngudi dung
|— security/ // (du phong/noi thém class security khac)
L— service/ // Tang service nghiép vu

|— AgentPlanScheduler.java // Scheduler kiém tra han gbi agent

|

|

|

|

|

|

|

|

| | I— AgentService.java // Xt ly logic moi gioi

| | I— AuthService.java // Xt ly dang nhap/dang ky
| | I— ChatService.java /I Xt ly chat

| | I— CloudinaryService.java /I Xt ly upload anh Cloudinary
| | |— FavoritePropertyService.java  // Xu Iy BDS yéu thich
| | I— LocationService.java // Xt 1y vi tri/khu vuc

| | I— MailService.java // Glri email

| | I— MessageService.java /1 Xl ly message

| | |— NotificationServicejava  // Giri/xir Iy thong bao

| | I— PaymentService.java // Xt 1y thanh toan

| | |— PlanService.java // X 1y goi dich vu

| | I— PropertylmageService.java // X ly anh BDS

| | I— PropertyService.java // X1t 1y nghi¢p vu BDS

| | L— UserService. java // Xt 1y nguoi dung

|

| L— resources/

| L— application.yml // Cau hinh tmg dung (DB, port,...)
|

L test/
L— java/com/ngocminh/batdongsan_be/

L BatdongsanBeApplicationTests.java  // Test khai dong context Spring
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3.2. Giao dién website

» Giao dién dang nhap, dang ki

W e - .

@ Ngoc Minh

O O et Mg Hwe 2000 O -

.p"ﬂtg“'-!‘ rwaNw TS @ |

Hinh 3. 1 Giao di¢n dang nhdp

Man hinh dang nhap cho phép Admin, M6i gidi va Khach hang nhap email va

mat khau dé truy cap hé thdng. Tat ca nguoi ding déu dung chung giao dién

nhap, hé¢ théng tu phan quyén sau khi xac thuec.

dang
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@ Ngoc Minh

LI ST O T N

Nems2 900 O

"N AW~

Hinh 3. 2 Giao dién dang ki

Man hinh dang ky cho phép Admin, M6i gidi va Khach hang tao tai khodn méi

béng cach nhap thong tin co ban nhu email, mat khéu va xac nhan mat khau. Hé théng

tao tai khoan va gan dling vai tro sau khi dang ky thanh cong.

W e - .

Hgo:Meh

Tim ngoi nha md udc cua ban

§ rtvay b O0ny 42 xR

¥in Ngactinh

Céc loai hinh bit déng san phé bién

e 000 O =

o 0 &6 a

* 6. D8%e _BE

Nea o Cinbo Dat van Bit dong xin nghn dudeg

Hinh 3. 3 Trang chu
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Trang chu hién thi tong quan hé théng va cac chirc ning chinh danh cho Admin,
MBoi gidi va Khach hang. Giao dién ty tuy bién theo vai tro: Admin quén tri, Mdi gi6i

quan 1y bai dang, Khach hang xem va tim kiém bat dong san.

Tim ki€m bat déng san

AT s Uy A (0}

22608 XS -BE wanmut®

Hinh 3. 4 Giao dién tim kiém
Chtc ning tim kiém cho phép Khach hang, Méi giéi va Admin nhap tir khoa
hodc chon bd loc dé tim bat dong san theo nhu cau. Hé th6ng tra vé danh sach két qua

phtt hop, hién thi thong tin co ban va cho phép xem chi tiét.
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Bit déng sén mai

Can e Bteda Heghts Can h The S Asere T vl Eatan Park

=
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Hinh 3. 5 Giao dién bdr déng san méi
Giao dién bat dong san méi cho phép Méi gidi va Admin tao bai ding méi voi
day du thong tin nhu tiéu dé, mo ta, gia, hinh anh va vi tri. Hé thong hién thi form

nhap liéu truc quan, hd trg upload hinh va luu bai ding sau khi hoan tt.

» Giao dién phia admin

=
& 0 O~
Admn Panel X b gl e ons 13920033 vl < om
T Datbcad
Dashboard quan tri o

¥ 12 loc thes gan theng ké

- -

N Vg ot dmg ey Pos— Vg St o

0 1 2 12.000,000 §

oD - -
imy — U - 5 A " e

+ Dot Fu. tweo dulng R hetvg s

8 2 @ g1 A9 ~wanus SN0 B
=

Hinh 3. 6 Giao dién dasboard
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Giao dién Dashboard hién thi téng quan hé théng véi cac s liéu chinh, biéu do
va trang thai hoat déng cho Admin, Méi gi6i va Khach hang. Hé théng tu tuy bién noi
dung theo vai tro: Admin xem quan tri, Mo1 gio1 xem bai dang — giao dich, Khach

hang xem lich sir va thong tin ¢4 nhan.

Admin Panel X ks barrnap e k2031 B el coen

......

o o o o o

826 L 90 G SSE ~wanii= J5 W

Hinh 3. 7 Giao dién quan ly user
Giao dién quan ly tai khoan User cho phép Admin xem danh sach nguoi dung,
bao gém thong tin co ban va trang thai hoat dong. Admin c6 thé chinh sira quyén,
khoa/mé tai khoan va tim kiém nhanh theo tén, email hoac vai tro.
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£
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Hinh 3. 8 Giao dién quan Iy bdr déng san

Giao dién quan ly bat dong san hién thi danh sach toan bo bai dang vai thong

tin co ban va trang thai. Nguoi dung c6 quyén phi hop (Admin/Mai gidi) c6 thé xem,
chinh stra, cap nhat, loc va xo6a bai dang truc tiép trén giao dién.

L o >
Addmin Ponel B thin errg e 0 Sggrred tom
- o, . o o
% > € .- Q8 G0N ~wani= 0T 8
—

Hinh 3. 9 Giao di¢n guri thong bao
Giao dién gui thong bao cho phép Admin tao va gui thong bao dén Mai gisi va
Khéch hang theo tirng nhém hozc timg ngudi. Hé théng cung cap form nhap noi dung,
chon d6i twong nhan va quan Iy lich st cac théng bao da gti.
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» Giao dién phia agent

N o o
Agent Paned -
L - 00
Tl -00
while -oo
8 7€~ - S0 6ol - an ——

Hinh 3. 10 Giao dién quan Iy bdr déng san

Giao dién quan ly bat dong san cho phép Agent xem, tao, chinh stra va cip nhat
cac bai ding do chinh minh quan ly. Hé thdng hién thi danh sach bai ding kém trang
thai, cong cu loc va thao tac nhanh dé quan ly hiéu qua.

Agent Panel

M Mg

s - ¢ - Os ccey swemie 35

Hinh 3. 11 Giao dién agent chat vai user
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Giao dién chat cho phép Agent trao ddi truc tiép vaoi User vé nhu cau va thong
tin bat dong san. Hé théng hién thi danh sach hoi thoai, ndi dung tin nhin theo thoi
gian thuc va hd tro gui van ban, hinh anh.

. on O
Gis han & Ning cap géi dich vu
T Gl thang el - Gal 1 nlex Pewmerari)
T g T Sy L by B0y Ve e b b e Bt e B b W iy by Al b
og 1.000.0004 3.000.0004 6.000.0004
s ~e
.« 56 Stexem wamiedu®

Hinh 3. 12 Giao dién nang cap goi
Giao dién nang cap goi hién thi cac goi dich vu danh cho Agent, bao gom thdng
tin quyén loi, thoi han va chi phi. Agent cé thé chon goi phii hop va tién hanh thanh
toan dé nang cap hoic gia han tai khoan.
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» Giao dién phia user

DM Ay i 6

Can %h Wedvernes Contrel Pork Landrmark #1 Can o Eaieta Heghiy Can vt The San doerar
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Hinh 3. 13 Trang yéu thich
Trang yéu thich cho phép User luu va xem lai cac bat dong san di danh dau
¥ [ trudc d6. Hé thong hién thi danh sach bat dong san yéu thich kém thong tin co

ban va cho phép md xem chi tiét bat cir 10c nao.

o O L B0y v <

Can ho Estella Halghts Ly o 04wy
W gt
: w IS T —
£
- B3 Ariet e
a2 F L0000 G0 ES ~wanii= 5

Hinh 3. 14 Chi tiét bat déng san
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Giao dién chi tiét bat dong san hién thi hinh anh, mé ta, gia, dién tich, s6 phong
va céc thong tin quan trong cta cin hd/nha. User c6 thé xem slideshow, tha tim, chia

sé, va lién h¢ truc ti€p voi Agent qua goi dién hodc nhan tin.

L

qP @ « - D8 e 9B ~wamiw S0 W
—

Hinh 3. 15 Giao dién user chat voi agent

Giao dién chat cho phép User trao ddi truc tiép véi Agent vé théng tin bat dong
san hoic nhu ciu tu van. Hé théng hién thi danh sach tin nhin theo thoi gian thuc va
hd tro giri van ban, hinh anh va xem lich st cudc tro chuyén.

W e b B R S b e . a

¢ DI b A s v <

Can ho The Sun Avenue Loty o 0

1 L AT

a2 F L9309 8 6 ~wanu U0 @

Hinh 3. 16 Giao dién chi tiét bar déng san
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@ Trd ly tu van

Xin chao §Y! Téi 13 trg ly Al cia bat déng
san Ngoc Minh. Ban muén minh tu van gi
nao?

Chao ban! Ban can tu van gi vé bat dong
san hém nay?
t6i c6 th€ mua dst khéng?

Ban hoan toan cé th€ mua dit, nhung

Nhap tin nhan...

j san

&
O &

LChat

Hinh 3. 17 Giao dién chat vai Al

Giao dién chat vai Al cho phép User dit cau hoi va nhan phan hoi tu dong vé
bat dong san, tim kiém hoic hd tro hé théng. Al tra 1oi theo thoi gian thue va luu lai
toan bo lich sir trd chuyén dé User xem lai khi can.
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KET LUAN

Dé tai xdy dung website bat dong san 1a mot dy 4n quan trong nhim cung cip
nén tang cho nguoi dung tham khao, xem va trao dbi thong tin vé& cac chung cu, nha
dat cho thué va mua ban. Hé thong giup cac doanh nghiép va ca nhan quan 1y tin ding,
giao dich va thong tin khach hang mot cach hiéu qua, déng thoi cho phép ngudi dung

cong khai truy cép, tim kiém va luu lai cac bt dong san quan tam.

Trong hé théng, Admin chiu trach nhiém quan 1y toan bo website, kiém duyét
tin dang, phan quyén cho mdi gidi (Agent) va quan 1y danh muc bat dong san. Agent
(Moi gidi) co thé dang tin, quan 1y cac bat dong san ciia minh, cham soc khach hang
va trao doi thong tin truc tiép v6i nguoi dung. User (Khach hang) co thé tim kiém, loc
tin theo tiéu chi, luu cac tin yéu thich, xem chi tiét bat dong san va lién hé truc tiép véi

moi gidi dé trao d6i hodc thué/mua.

Hé thong gitip toi wu hoa trai nghiém nguoi ding, ting tinh minh bach va thuan
tién trong viéc tim kiém, tham khao thong tin bat dong san, déng thoi cai thién hiéu
suat quan Iy cho Admin va Agent. Pay 1a budc quan trong giup website trd thanh kénh
thong tin dang tin cay, phuc vu cong dong va ting kha ning canh tranh trén thi trudng
bat dong san.

NHUNG KET QUA PAT PUQC

Viéc xay dung hé théng quan 1y website bat dong san mang lai nhiéu két qua dang
ké, bao gom:

« Ting hiéu qua va ning suit: Hé thong giup quan 1y va td chic thong tin bat
dong san, giao dich, nguoi diung mot cach hidu qua, tir 46 nang cao ning suat
lam viéc.

o Tiét kiém thoi gian: Hé thong gitp giam thiéu thoi gian tim kiém thong tin,

quan ly tin dang va theo ddi giao dich.

« Ting tinh dong bd va linh hoat: Hé thong cho phép dong bo dit liu giita cac
vai tro nguoi dung (Admin, Moéi gidi, Khach hang) va linh hoat trong viéc quan
1y tin dang, yéu thich va thong bao.

« Nang cao kha niing quan ly: Hé thdng gitp t6 chirc cac tin dang, danh séach
khach hang va nhiém vu mot cach rd rang, ho tro viéc phat trién kinh doanh bat

dong san bén virng.
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« Giam thiéu trung lip cong viéc: Hé thdng dam bao mdi tin ding, mdi yéu cau
hay nhi€ém vu chi dugc xur ly mot 14n, han ché nham 14n va trung 1ap.

Sau moét thoi gian nghién clru va thyc hanh véi framework React]S va ngoén ngir
JavaScript, website bét dong san da dat duoc két qua kha tdt. Mac du van con mot sd
diém chua hoan chinh, nhung cac chirc ning co ban dd duoc trién khai va dang dan
duoc hoan thién:
HAN CHE

Bén canh nhiing két qua da dat dugc, du an van con mot sd han ché can cai thién:

o Website tuy da hoan thién nhung cac tinh ndng chua phong phti nhu mong

mudn; phan goi y bat dong san cho ngudi dung chua dugc trién khai.

e Vi¢c thiét ke co s¢ dir licu véi MySQL con gap mot so van dé, dan dén hiéu

sudt chua tdi ru do chua khai thac hét kha nang ctia hé quan tri.
« MO0t sb tinh ning van dang trong qua trinh phat trién va chua hoan thién.
HUONG PHAT TRIEN

« Nghién ctru va tdi wu co sé dir lidu MySQL, két hop véi Spring Boot dé nang

cao hiéu suat va dép tng tot hon nhu cau nguoi dung.

« Tim hiéu thém céc thu vién UI va coéng nghé frontend dé nang cao giao dién
truc quan, dep mét va sinh dong hon.

« MO0 rong quy mo hé thdng voi nhiéu tinh ning bod sung, phuc vu da dang nhu

cau nguoi dung.

« Thém cac phuong thirc thanh toan truc tuyén nhim nang cao trai nghiém giao
dich cho khach hang.

HAN CHE

Mic du hé thdng dd hoan thién cac chirc niang cbt 16i nhu quan 1y nguoi ding
(Admin, Agent), ddng bai, quan 1y bai ding, tin nhin, thong béo, lich hen,... theo cdu
triic dit liéu trong BDDS, nhung van con ton tai mot sd han ché nhat dinh do gidi han
vé thoi gian va pham vi dé tai.

Trude hét, mot so tinh ning nang cao lién quan dén quan 1y dir liéu bat dong
san chua dugc trién khai day du. Hé thong moi chi hd tro ding bai va quan 1y danh
sach bai viét theo quy trinh co ban. Nhimng chirc ning nhu kiém duyét bai tu dong,
phan tich ndi dung bai dang, goi y téi uu SEO hodc ti dong canh bao nodi dung khong
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hop 1& van chua dugc phat trién, mic du di co céc bang dit liéu hd tro nhu
real_estate_posts, real_estate likes, media_files.

Bén canh d6, mo-dun théng ké va bao cao van con don gian. Hién tai hé théng
m6i chi hd trg xem sb lugng bai ding, sd luot twong tac hoic doanh thu/hoa hong (néu
c6) & murc tong quan. Cac béo cdo chuyén sau hon nhu théng ké theo khu vuc, theo
loai hinh bat dong san, theo hiéu suit Agent, biéu dd phan tich xu hudng hoac du bao
dir liéu van chua dugc tich hop. Piéu nay lam han ché kha ning hd tro ra quyét dinh
cua nha quan 1y.

Vé bao mat, di hé thong da c6 co ché quan 1y tai khoan, phan quyén Admin —
Agent va luu nhat ky hoat dong, nhung van chua tich hgp cac bién phap bao mat nang
cao nhu kiém soat truy cap theo vai tro chi tiét (RBAC), xac thuc da yéu td, han ché sb
lan dang nhap sai, ma hoa dir li¢u nhay cdm hodc canh bao hoat dong bat thuong. Day
1a nhitng yéu t6 quan trong khi hé thong van hanh trong mdi truong cé nhiéu tac nhan
tham gia.

Ngoai ra, h¢ théng hién chi van hanh trén nén tang web. Trong bdi canh moi
giol, tu van va khach hang can su linh hoat, viéc chua c6 ung dung di dong khién trai
nghi¢m str dung giam tinh co dong, dac bi¢t la véi Agent thuong xuyén lam viéc ngoai

hién truong.

Cudi cung, hé théng chua hd tro tdt mo hinh da chi nhanh hodc da cong ty.
BDDS ¢6 nhiéu bang cho phép mé rong nhu users, roles, real estate posts, tuy nhién
co ché tach dit liéu theo chi nhanh, phan quyén theo t6 chirc, hay dong bo dit liéu thoi
gian thuc gitta nhiéu don vi chwa dugc phat trién. Piéu nay han ché hé théng khi trién

khai cho cac doanh nghiép quy mé 16n hodc cac san giao dich c6 nhiéu chi nhanh.
HUONG PHAT TRIEN

Tt nhitng han ché trén, h¢ thong cé nhi€u tiém ndng md rong dé trd thanh giai

phép hoan chinh hon.

Mot trong nhitng hudng quan trong 1a mé rong mo-dun quan 1y bai dang theo
huéng thong minh hon, tich hop AI dé nhan dién noi dung khong hop 1¢, hd tro viét
mé ta tdi vu SEO, phan loai bai dang tu dong theo dir li€u vi tri hodc loai hinh. Céc
bang nhu media_files, real estate posts, locations hoan toan phu hop dé phat trién

thém cac tinh nang nay.

Bén canh d6, hé thong cé thé bo sung bo cong cu bao cdo nang cao, ho trg biéu

dd truc quan, dashboard téng quan theo thoi gian thuc, phan tich dir li¢u theo khu vuc,
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theo loai hinh, theo hiéu suét Agent hoac theo chién dich marketing. Viéc két hop dir
li¢u tir post_views, real estate likes, appointments s€ giup xay dung cac bao cao sau

hon va hd tro quyét dinh chinh x4c hon.

V& bao mat, hé théng can duge trang bi thém MFA, han ché dang nhap sai, ma
hoéa dit liéu quan trong, va co ché giam sat phién hoat dong nham dam bao an toan cho

thong tin ngudi dung, dic biét khi c6 su tham gia cia nhidu Agent va Admin.

Hé théng cling c6 thé duoc mé rong 1én nén tang di dong, dap ng nhu cau
Agent thao tac nhanh, cap nhat thong tin bai dang, xem lich hen hoac nhan thong bao

moi lic moi noi.

Cubi cung, huéng phat trién dai han 1a xdy dyng mé hinh da chi nhanh, hd tro
phan tach dit liéu theo to chirc, ddng bd hoa dir lidu giita nhiéu san giao dich va quan
Iy tap trung. Pay 1a budc quan trong dé hé thong c6 thé trién khai trong thuc té & cac

doanh nghiép moi giéi quy mo 16n.
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TAI LIEU THAM KHAO
Noi dung ly thuyét duge trinh bay trong bao cao dugc tham khao tir nhitng ngudn sau:
[1]. https://viblo.asia/
[2]. https://itnavi.com.vn/job
[3]. https://wiki.matbao.net
[4]. https://vietnix.vn
[5]. https://fptcloud.com
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