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TOM TAT

Tén dé tai: Xay dung website quan 1y chung cu mini.
Sinh vién thyc hién: Kiéu Phudc Vinh
Mi s6 SV: 2151220204 Lop: 21CT4

Trong boi canh chuyén doi s6 phat trién manh mé, viéc quan 1y chung cu mini
bang phuong phap truyén théng nhu ghi chép, thu tién truc tiép hay thong bao thi
cong dd boc 16 nhiéu han ché nhu kho theo dbi, dé sai st va thiéu tinh minh bach.
Diéu nay dit ra nhu cau xdy dung mot hé théng quan 1y truc tuyén hién dai, giup t6i
uu hoa quy trinh van hanh va nang cao trai nghiém cho ca chi chung cu 1an ngudi
thué.

Dé tai “Xay dung website quan 1y chung cu mini sir dung ReactJS va NodeJS”
duoc thue hién nham tao ra mot nén tang quan ly tap trung, hd trg cac chic nang nhu
quan 1y can ho, hop dff)ng, theo ddi thanh todn, cap nhat thong bao va xur 1y phan hoi.
Viéc tng dung ReactJS cho giao dién va NodeJS cho backend gitp hé thng c6 toc
d6 xur Iy nhanh, giao dién than thién, kha ning bao mat tot va d& mé rong, qua d6 dap

ung nhu cau quan 1y hiéu qua trong mé hinh chung cu mini hi¢n nay.



LOI NOI PAU

Pé hoan thanh duoc D6 an tot nghiép nay, em xin chan thanh cam on quy thay
c6 trong Khoa Cong Nghé Thong Tin — Trudng Pai Hoc Kién Truc Pa Ning di tan
tinh giang day va truyén dat kién thirc cho em trong sudt thoi gian hoc tap tai trudng.
Dic biét, em xin bay to long biét on siu sic dén Thay TS. Truong Ngoc Chau, ngudi
d3 tan tim huéng dan, chi bao va gitip d& em trong sudt qua trinh thuc hién d6 an t6t
nghiép. Su hd tro quy bau cua thay khong chi giup em hoan thanh t6t d6 an ma con
mang dén cho em nhiéu kién thirc, kinh nghiém gia tri dé tu tin hon trén con duong
nghé nghiép sau nay.

Trong qua trinh lam dd an, do kién thtrc va kinh nghiém thuc tién con han ché nén
chic chan khong tranh khoi nhiing thiéu s6t. Em rat mong nhan dugc nhitng ¥ kién
dong gop ciia quy thay co dé em co thé hoan thién ban than hon nita.

Em xin tran trong cam on !

ii



LOI CAM DOAN

Em xin cam doan riang toan bd két qua trong dd 4n tot nghiép 1a do em tu thyc
hién dudi sy hudng dan cua TS. Truong Ngoc Chau, khong sao chép tir bt ky ngudn
nao ma khong trich dan. Cac ndi dung dugc trinh bay trong dd 4n hodc 1a do em truc
tiép nghién clru va xay dung, hodc dugc téng hop tir nhitng tai li¢u tham khao cé
ngudn gdc rd rang va duoc trich din day du, hop phap. Em xin hoan toan chiu trach
nhiém va chap nhan moi hinh thirc ky luat theo quy dinh dbi voi 161 cam doan nay.

Da Nang, ngay 7 thang 12 nam 2025
Sinh vién thyc hién:

Kiéu Phuéc Vinh
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xdy dung website qudn Iy chung cu mini

MO DAU

1. Muc dich thwe hién dé tai

Trong bdi canh do thi hda nhanh chéng va sé lwong chung cu mini tai Viét
Nam ngdy cang ting, nhu cau quan 1y hiéu qué cac hoat dong trong tda nha nhu quan
1y can ho, ngudi thué, hop dong thué, hoa don dién nude, phiéu yéu cau (ticket), thanh
toan va thong bao ngdy cang trd nén quan trong. Tuy nhién, phan 16n cac cha chung
cu mini van quan 1y bang Excel, Zalo hodc ghi chép thi cong din dén nhiéu han ché
nhu sai s6t dit lidu, kho theo ddi lich st, thiéu minh bach va tén thoi gian.
Viéc xay dung mot “Hé théng quan 1y chung cu mini” 14 cin thiét nham hd trg chu
toa nha va ngudi thué tuong tdc vdi nhau mot cach nhanh chong, thuan tién va minh
bach hon. Thong qua nén ting web, cac bén c6 thé quan Iy thong tin moi lac, moi
noi; chit dong xem hoa don, xem hop ddng, giri yéu ciu stra chita; dong thoi ban quan
1y c6 thé tao hoa don, quan 1y cin ho va theo ddi tinh trang cu dan d& dang.
Dé tai “Xay dung Website quan 1y chung cu mini” khong chi mang ¥ nghia hoc thuét
gitip sinh vién tmg dung kién thirc vé phan tich — thiét k& hé thong va 1ap trinh web
hién dai, ma con mang gia tri thuc tién cao. Hé thong gitip sé hoa quy trinh quén 1y,
giam thét thoat, nang cao minh bach va cai thién trai nghiém cta cu dan. San phim
hoan thién dugc ky vong tré thanh mot giai phap hitu ich, c6 thé trién khai thuc té
cho cac chung cu mini quy mé nho dén trung binh.
2. Muc tiéu dé tai

Muc tiéu ctia dé tai 1a xay dung mot Website hd trg quan 1y chung cu mini
gitip ban quan 1y theo ddi cin ho, ngudi thué, hop dong va hoa don mot cach thuan
tién, dong thoi hd tro cu dan xem thong tin va giri yéu cau nhanh chong. Hé thong
huéng toi giao dién hién dai, dé dung, hoat dong tbt trén ca may tinh va dién thoai.
Vé chirc ning, website tdp trung vao quéan 1y cin hd, quan 1y nguoi thué, tao va theo
ddi hoa don, xtr Iy yéu cau stra chira, thong bao va théng ké. Vé cong nghé, dé tai ap
dung b6 MERN Stack (ReactJS, NodelS, ExpressJS, MongoDB) két hop xac thuc
bao mat JWT nham dam bao hiéu ning, an toan dit liéu va kha ning mé rong trong
tuong lai.
3. Pham vi ddi twong nghién ciru
a. Poi twong nghién ciru

Dbi tugng nghién ciru ciia dé tai gdm cac cong nghé phat trién web hién dai

nhu React]S ding dé xdy dung giao dién ngudi dung, NodeJS va ExpressJS xir 1y
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nghiép vu phia may chu, cing MongoDB dé luu trit dir liéu. Ngoai ra, dé tai con
nghién ctru cac nghiép vu thuc té trong quan 1y chung cu mini nhu quan 1y cin ho,
ngudi thué, hop déng thué nha, hoa don dién nudc va xir Iy yéu cau hd trg. Nguoi sir
dung chinh ctia hé théng gdm ban quan 1y chung cu va cu dan sinh séng trong toa
nha
b. Pham vi nghién ctru
Pham vi nghién ctru ctia dé tai tip trung vao viéc xay dung Website quan 1y
chung cu mini véi cac chirc nang chinh nhu quan 1y can hg, quan Iy nguoi thué, quan
1y hop ddng, tao va theo ddi hoa don, xir Iy yéu ciu sira chita va giri thong bao. Hé
thong hoat dong trén nén tang web, hd tro truy cap bang trinh duyét trén may tinh va
thiét bi di dong.
4. Phuwong phap nghién ciru
Pé tai duoc thuc hién dua trén hai nhém phuong phap chinh. Thir nhét 1a
phuong phap nghién ctru 1y thuyét, bao gdm tim hiéu tai liéu vé ReactJS, NodeJS,
ExpressJS, MongoDB va cac nguyén tic phan tich — thiét ké hé thong thong tin. Thir
hai 1a phuwong phéap thuc nghiém, trong d6 tién hanh khao sat yéu cau thuc té, thiét ké
co s& dit liéu, xay dung giao dién, 1ap trinh chtrc ning va kiém thtr hé thong. Viéc két
hop hai phuong phap gitp dam bao san pham vira pht hop thuc tién vira dat yéu cau
k¥ thuat.
5. Céu tric ciia dd an tét nghiép
D an dugce trinh bay theo cu tric gdm phan mé dau, phan két luin va 4
chuong ndi dung chinh:
Chuong 1: Téng quan vé dé tai xdy dung quan Iy chung cu mini
Chuong 2: Co s6 1y thuyét
Chuong 3: Phan tich va thiét ké hé thong
Chuong 4: Cai dat va phat trien WEBSITE

Sinh Vién Thuc Hién: Kiéu Phudc Vinh Huéng dan: TS. Truong Ngoc Chau 2
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CHUONG 1: TONG QUAN VE DPE TAI XAY DUNG WEBSITE QUAN
LY CHUNG CU MINI

1.1. Ly do chon d@ tai

Trong thoi dai cong nghé s6 phat trién manh mé, viéc ing dung cac hé thong
quan 1y truc tuyén da trd thanh xu hudng tit yéu trong nhiéu linh vyuc cua doi sdng.
bac biét, tai cac do thi 16n, mé hinh chung cu mini ngay cang phat trién manh nho
dap tmg nhu cau nha ¢ voi chi phi phit hop cho sinh vién, ngudi lao dong va cac ho
gia dinh nho. Tuy nhién, di mé hinh nay phat trién nhanh chong nhung nhiéu chu
chung cu van dang quan Iy bang phuong phap thu cong nhu ghi chép sb sach, st dung
bang tinh rdi hodc trao ddi qua tin nhan, din dén nhiéu bét cap nhu that lac thong tin,
kho theo ddi doanh thu, chim tré trong vi¢c cap nhat hoa don dién — nudc, va gap
kho khan khi xtr Iy yéu cau tir nguoi thué.

Bén canh d0, nguoi thué phong ciing gip khong it tré ngai khi mudn kiém tra
thong tin phong tréng, gia thué, hop dong, hodc cac thong bao quan trong tir chi
chung cu. Viéc thiéu mot hé théng quan 1y tap trung khién quy trinh van hanh tré nén
kém hiéu qua, d& xay ra nham 14n va 1am giam trai nghiém cta cu dan.

Tir thuc té nay, t6i nhan thiy nhu cau xdy dung mot hé thdng quan 1y chung
cu mini hién dai, truc tuyén va dé st dung 1a vo cung can thiét. Vi vay, toi lya chon
thue hién dé tai “Xay dung website quan 1y chung cu mini st dung ReactJS, NodeJS
va MongoDB” v&1 muc ti€u mang lai giai phap quan 1y khoa hoc, hi¢u qua va minh
bach hon. React]JS dugc str dung dé xay dung giao dién than thién, muot ma; NodelS
dam nhiém phan xur 1y backend va cac nghiép vu quan 1y; MongoDB hd trg luu trix
dir liéu linh hoat, phu hop véi cac moé hinh dir liéu thay ddi theo thoi gian nhu cu dan,
hop ddng, hoa don va lich st thanh toan.

Pé tai khong chi ¢6 gia tri vé mat hoc thuat, giup toi cung cd va van dung céac
kién thirc d3 hoc vé 1ap trinh web, kién trac hé théng va co sé dir liéu, ma con mang
¥ nghia thyc tién cao. Hé thong sau khi hoan thién c6 thé trd thanh mot mo hinh mau
dé cac chii chung cu mini hodc cic co sé cho thué phong ap dung, gop phan nang cao
hi€u qua quan ly va cai thién trdi nghiém cia nguoi thué theo hudng hién dai hoa,
chuyén nghiép hoa.

1.2. Lich sir nghién ciru
Vi¢c ung dung cong nghé thong tin vao linh vuc quéan ly nha &, can ho va

chung cu da xuat hién tr rat sém, cha yéu dudi dang cadc phan mém quan 1y ndi bd
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trén may tinh. Trong giai doan dau, cac hé théng nay thuong 14 img dung desktop véi
céc tinh nang co ban nhu luu trit thong tin cu dan, ghi chi thu tién phong hoic theo
ddi tinh trang phong. Tuy nhién, cic phan mém truyén thong con nhiéu han ché: kho
mo rong, thiéu kha ning truy cp tir xa, giao dién phtrc tap va khong hd trg twong tic
tryc tuyén gitra chil tro va ngudi thué.

Tur nhitng nam 2010 tro lai day, cung véi sy phat trién manh mé cta Internet
va xu huéng chuyén d6i s6, nhu cau quan 1y nha tro va chung cu nhod qua nén tang
web ngdy cang ting. Nhiéu chu nha, chu tro bit dau sir dung cac hé théng quan Iy
trén nén tang web hodc cac tmg dung di dong dé theo ddi hop dong, hoa don dién
nuée, phan hoi cu dan va tinh trang phong. Tuy nhién, phan 16n cac nén tang phd
bién hién nay lai thién v& mo hinh quan Iy bt dong san quy mé 16n, c6 chi phi cao,
hodc ¢6 qua nhiéu tinh ning khong phtt hop véi mé hinh chung cu mini—noi chi can
hé théng don gian, d& dung, tiét kiém chi phi va pht hop v6i nhu cau quan 1y thyc té.

Vé mit cong nghé, kién triic tach roi frontend — backend ngay cang trd thanh
xu hudng trong cac hé théng web hién dai. ReactJS — xut hién tir ndm 2013 — nhanh
chong duoc wa chudng nhd kha ning xay dung giao dién linh hoat, t6i wu hiéu ning
va dé md rong. Trong khi d6, cac cong nghé backend nhu NodeJS, ExpressJS hoic
Spring Boot giup xay dung API mot cach hiéu qua, bao mat va d& dang két ndi vai
co s¢ dit 1iéu. Céac hé quan ly co s¢ dir li€éu nhu MongoDB hodac MySQL cling dugc
str dung rong rdi dé luu trit thong tin thué phong, hoa don, hop doéng va phan hoi cu
dan.

Trong bdi canh do, viéc xdy dung mot website quan 1y chung cu mini khdng
chi dap Gmg xu hudng hién dai hoa quy trinh quan Iy ma con giai quyét thuc tién nhu
ciu cua cac chu tro: quan 1y phong, hoa don, hop dong, va tuong tac v6i ngudi thué
mot cach nhanh chong, tap trung va thuan tién. Dé tai nay ké thira nhimg wu diém cua
cong nghé web hién dai nham mang dén mot hé théng phu hop, dé sir dung va c6 kha
nang mo rong trong tuong lai.

1.3. Muc tiéu nghién ciru

Muc tiéu chinh cia dé tai 1a xdy dung mot website quan 1y chung cu mini sir
dung ReactJS, NodeJS va MongoDB nham hd trg chii chung cu va nguoi thué trong
viéc quan 1y thong tin cin ho, hop dong thué, hoa don va cac hoat dong lién quan. Hé
thong hudng dén viéc s6 hoa quy trinh quan 1y truyén théng, giup giam thiéu thao tac
thi1 cong, tiét kiém thoi gian, han ché sai sot va nang cao hiéu qua quan 1y. Pong thoi,
website mang lai cho nguoi thué mét nén tang truc tuyén rd rang, minh bach, thuan
tién trong viéc theo ddi cc thong tin vé hgp dong, chi phi va cac thong bao tir chit

chung cu.
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Dé hién thue hoa muc tiéu chung, dé tai tap trung vao viéc xay dung giao dién
ngudi dung truc quan véi React]S, hd tro ngudi dung truy cap dé dang trén nhiéu
thiét bi. Trang chu s€ hién thi danh sach cac can ho cua chung cu, bao gém hinh anh,
dién tich, gia thué va tinh trang con tréng nham giup ngudi ding tham khao trude khi
quyét dinh thué. Bén canh d6, website cung cap chirc nang ky hop dong truc tuyén,
cho phép ngudi thué dién form thong tin va nhan hop dong dudi dang PDF sau khi
hoan tat. Hé théng tu dong tao tai khoan dang nhap cho nguoi thué sau khi hop déng
duogc ky, gitip qua trinh tiép nhan va quan 1y thong tin tr& nén mach lac va tién loi
hon.

Ngoai ra, dé tai dat muc tiéu xay dung chic ning quan Iy hoa don dién, nudc
va tién thué hang thang. Chu chung cu c6 thé tao, cap nhét hodc x6a hoa don, trong
khi nguo1i thué co thé xem chi tiét hoa don, lich st thanh toan va céc thong bao lién
quan. Bén canh do, hé théng con hd trg chic nang gui phan hoi dé nguoi thué trao
d6i v6i chii chung cu vé cac van dé phat sinh nhu sira chira, thic mic hodc yéu cu
hd tro.

VE mit k¥ thuat, NodelS va ExpressJS dugc su dung dé xay dung backend xu
1y cac nghiép vu hé thdng, cung cip API két ndi vé6i frontend va dam bao dir liéu
dugc xtr Iy nhanh chéng, 6n dinh. ReactJS duoc sir dung dé phat trién giao dién nguoi
dung v6i kha ning twong tac muot ma, t6i wu hiéu sudt va nang cao trai nghiém ngudi
dung. MongoDB duoc lua chon 1am co sé dit liéu vi tinh linh hoat, d& mé rong va
phu hop voi dir liéu phi quan hé trong cac ing dung quan 1y nhu cin hod, hop dong,
nguoi thué va hoa don.

Nhin chung, muc tiéu ciia dé tai 1a xay duyng mot hé théng quan Iy chung cu mini
hoan chinh, tryc quan va hiéu qua, dap img ding nhu cau thuc té, d& trién khai va d&
mo rong trong tuong lai.

1.4. Poi twong pham vi nghién ciru

1.4.1. Péi twong nghién ciru

Pbi twong nghién ciru ctia dé tai tap trung vio cac cong nghé va giai phap hién
dai phuc vu cho viéc xdy dung hé thong quan 1y chung cu mini, nham dap tng nhu
cau s6 hoa cac nghiép vu quan 1y va van hanh nha & quy md nhé mét cach hiéu qua
va toi uvu. Cac ndi dung ky thuat chinh bao gom viéc tmg dung ReactJS dé phat trién
giao dién ngudi dung than thién, tryc quan, dé thao tac, gitip nang cao trai nghiém sir
dung trén nhiéu loai thiét bi khac nhau; st dung NodeJS va ExpressJS dé xay dung
hé thong xtr 1y nghiép vu phia may chii, ddm bao téc do phan hdi nhanh, kién triic
API 13 rang, linh hoat trong xir Iy logic va két ndi dit liéu; cing v6i MongoDB nham
I trir dix liéu theo mo hinh NoSQL, hd tro luu trit linh hoat, dé thay d6i cau trac va
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dic biét phu hop khi can mé rong dir liéu trong twong lai. Bén canh d6, nghién ctu
con hudng dén viéc ap dung cac mo hinh quan 1y hiéu qua trong cong tac van hanh
chung cu mini, bao gdm: quan 1y va cép nhat trang thai phong theo ting thoi diém;
theo doi xuyén sudt qua trinh tao mdi, gia han hodc chim dit hop dong thué; quan 1y
hoa don dién nudc voi kha nang tra ctru lich str 16 rang; va xur Iy phan anh tir cu dan
dé dam bao thong tin dugc tiép nhan nhanh, phan hoi minh bach va han ché sai sot.
Déi tugng sir dung hé thong duogc xac dinh 1a chii cic chung cu mini va cu dan dang
sinh sbng tai chung cu, trong d6 chu chung cu va nguoi quan 1y dong vai tro quan tri
van hanh, cap nhat dir 1iéu va giam sat hé théng, con cu dan la nhom truc tiép khai
thac thong tin va gui cac yéu cau hd tro khi can. Hé théng huong dén viée ho tro quan
1y van hanh minh bach, giam tai cong viéc thu cong, han ché nhap liéu gidy to, tiét
kiém thoi gian quan 1y, dong thoi gitp cu dan d& dang theo dbi thong tin, giri yéu cau
hd trg va thanh toan dich vu mot cach nhanh chong, chii dong hon, qua dé nang cao
hiéu sudt van hanh chung cu, ting tinh hai long cta nguoi thué va tao ra moi trudng
quan 1y hién dai, c6 tinh ng dung thuc tién cao. Ngoai ra, dé tai con xem xét cac giai
phap dé dam bao tinh 6n dinh, an toan dit liéu va thuan loi cho viéc phat trién mo
rong sau nay, gop phan hoan thién mé hinh quan 1y chung cu mini theo huéng don
gian nhung hiéu qua va bén vimng.

1.4.2. Pham vi nghién ciru

Pham vi ndi dung cua dé tai tap trung vao qua trinh phan tich, thiét ké va xay
dung hé thdng website quan 1y chung cu mini nham sb hoa hau hét cac nghiép vu
quan 1y ndi bo va twong tac voi cu dan. Hé thong duoc trién khai v6i cac nhom chire
ning chinh, bao gém: quan 1y thong tin phong (s6 phong, trang thai thué, gia thué,
tién ich di kém); quan 1y hop dong thué (tao méi, chinh sira, gia han, chim dut, luu
trit lich sitr hop dong); quan 1y danh sach cu dan va khach thué (thong tin ca nhan,
tinh trang luu tra, phan quyén truy cap); ghi nhan va quan 1y chi sé dién, nudc dinh
ky; tu dong tao va theo ddi hda don hang thang; tra ctru lich str thanh todn va trang
thai hoa don; quan 1y cic yéu cau sira chita va bao tri (tiép nhan, phan loai, xu 1y,
phan hoi két qua); cling nhu hién thi cac thong bao quan trong tir ban quan 1y dén cu
dan mot cach nhanh chong, truc quan.

Bén canh cac chirc ning nghiép vu cot 151, dé tai con nghién ctru chuyén sau
vao viéc toi vu trai nghiém nguoi dung (UX/UI) dé dam bao giao dién than thién, dé
thao tac trén ca thiét bi may tinh va di dong. Pong thoi, hé théng chi trong dén tinh
bao mat va toan ven dir liéu, bao gém cic co ché nhu: ma hoa va bao vé thong tin
nhay cam, xac thuc dang nhap an toan, phan quyén rd rang giita cac tac nhan (chi

chung cu, admin, cu dan), ngan chan truy cép trai phép, backup dir li¢u va dam bao
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hé thong van hanh 6n dinh. Ngoai ra, hé thong ciing tuan thu cac nguyén tic bao vé
di¥ liéu ca nhan va xay dung quy trinh xtr Iy thong tin minh bach, an toan, phu hop
cho mo hinh quan ly dan cu.

Pham vi khong gian nghién ctru dugc gidi han trong mo hinh quan 1y cua mot
chung cu mini cy thé tai thanh phd Pa Ning, véi muc dich str dung lam méi truong
thir nghiém, tham dinh tinh kha thi va hiéu qua cta hé thong. Pay 1a mé hinh thyc té
nham giup két qua nghién ciru c6 tinh tmg dung cao va phan anh chinh xac cac nhu
cau phat sinh trong qua trinh quan 1y, van hanh chung cu mini hién nay. Mic du pham
vi trién khai trudc mét chi ap dung cho mdt toa nha, hé théng duoc thiét ké theo kién
trdc hudng md va co kha ning mé rong cao (scalable), cho phép dé dang tich hop
thém toa nha méi, mo rong sd luong phong, ting quy mo cu dan, hodc trién khai trén
nhiéu chung cu mini khac trong twong lai ma khong can thay dbi nhiéu vé céu tric
16i ctia hé théng. Nho d6, san pham khong chi mang ¥ nghia 1 mét mé hinh demo
ma con 13 nén tang cho giai phap quan 1y chung cu mini da diém, sin sang thich nghi
khi nhu cau sir dung gia ting.

Ngoai ra, dé tai cling xem xét kha ning phat trién hé thdng theo hudng chuan
hoa va tai str dung quy trinh, nhim gitp cic chu chung cu mini khac c¢6 thé nhanh
chong ap dung vao mé hinh quan 1y ctia ho v6i thoi gian trién khai ngan, chi phi toi
wu va it rii ro vé tai cdu tric cong nghé. Piéu nay gop phan khiang dinh tinh bén viing
ctia hé théng, khong chi phuc vu nghién ciru ma con hudng dén gia trj tmg dung lau

dai trong thuc té.
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CHUONG 2: COSO LY THUYET

2.1. Tong quan vé phat trién website hién dai

Trong nhiing nim gan day, cung v6i sy phat trién manh mé cua Internet va
qua trinh chuyén doi s6, website khong chi dimg lai & vai trd cung cip thong tin ma
con trd thanh nén tang van hanh chinh cho nhiéu t6 chirc, doanh nghiép va mé hinh
dich vu. Website hién dai ngay nay dugc xay dung theo hudng tuong tac cao, xu ly
dir 1iéu thoi gian thuc va c¢6 kha nang mo rong linh hoat.

Mo hinh phat trién website hién dai thuong dugc xay dung theo kién trc tach
biét gitta frontend va backend. Frontend dam nhiém phan giao dién nguoi dung va
trai nghi¢m tuong tac, trong khi backend chiu trach nhiém xtr Iy nghiép vu, bao mat
va quan 1y dit liéu. Kién trac ndy giup hé thong d& bao tri, d& nang cip va phu hop
v6i cac hé thong quan 1y nhu website quan 1y chung cu mini.

2.2. Gi6i thiéu vé ngdn ngir JavaScript

JavaScript (JS) 1a ngdn ngit 14p trinh ph bién gitip xay dung cac website twong
tac, sinh dong va linh hoat. Pay 1a ngdn ngtr kich ban (scripting language), dua trén
cac dbi twong co6 san hodc tu dinh nghia, cho phép céac lap trinh vién xur 1y su kién,
thay d6i ndi dung trang web, hodc twong tac tryc tiép véi ngudi dung.

JS ¢6 thé chay trén tit ca cac trinh duyét phd bién nhu Chrome, Firefox, Edge,
va duoc hd tro day du trén cac thiét bi di dong, giup phat trién Gmg dung da nén tang.
Ngén ngit JavaScript dugc phat trién boi Netscape va hién nay duogc sir dung trén hon
92% cac website. JS c6 thé nhang truc tiép vao HTML hoic luu trong file riéng dé
sit dung nhiéu 1an, giup toi wu kha nang bao tri va phat trién dy an.

JavaScript c6 nhiéu vu diém ndi bat. Trude hét, nd d& hoc va st dung nho cu
phap don gian, gan giii véi tiéng Anh, gitip ngudi mdi tiép can nhanh chéng. Bén
canh do, JavaScript c6 kha nang chay trén nhiéu trinh duyét va thiét bi khac nhau,
bao gdm ca may tinh va thiét bi di dong, dam bao tinh tuong thich cao. Ngoai ra,
JavaScript con ho tro tuwong tac thoi gian thuc, co thé xir Iy cac su kién nhu click,
hover va cip nhat ndi dung trén trang ma khong can tai lai, mang dén trai nghiém
ngudi dung muot ma va linh hoat.

Trong du 4n quan 1y chung cu, viéc st dung JavaScript mang lai nhiéu loi ich
thiét thuc. N6 gitip twong tac tryc tiép véi ngudi dung bang cach hién thi thong bao
khi thém héa don, diang ky hop dong hodc giri nhic nhd thanh toan. Pong thoi,
JavaScript cho phép cap nhat dir li¢u thoi gian thuc, vi du nhu thong tin phong tréng,
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hop dong hay don hang, ma khong cén tai lai trang, giup trai nghiém nguoi ding
mugt ma hon. Bén canh d6, JavaScript dé dang tich hop véi HTML, CSS va ReactJS,
tao ra giao dién truc quan, dé sir dung cho ca chu chung cu 1an khach thué.
2.3. Thu vién ReactJS trong phit trién giao dién nguoi ding
2.3.1. Gidi thiéu vé ReactJS

ReactJS 1a thu vién JavaScript ma nguén mao, dugc phat trién boi Facebook,
dung dé xay dung giao dién ngudi dung (UI) theo kién triic component-based (dua
trén cac thanh phan). React]JS gitp cac tmg dung web trd nén tuong tac, dé bao tri va
hiéu suét cao.
2.3.2. Virtual DOM trong ReactJS

Virtual DOM la mot ban sao 4o cia DOM thue, dugc ReactJS stir dung dé theo
ddi va quan 1y cac thay ddi trong giao dién ngudi dung. Khi dit liéu trong tng dung
thay ddi, React]S s& cap nhat vao Virtual DOM trudc, sau do tién hanh so sanh
(diffing) v6i DOM trude d6 dé xac dinh chinh xac nhitng phan ttr nao thuc su can
thay d6i. Nho co ché nay, React]S chi cap nhat nhirg thanh phan bi thay di thay vi
render lai toan bo giao dién nhu cach truyén thong. Pidu nay giup giam dang ké sd
1an thao tac truc tiép voi DOM that, tir d6 t6i wu hiéu suét xir 1y, giam tai cho trinh
duyét va nang cao tde do phan hdi cia website, dic biét hiéu qua dbi v&i cac hé théng
c6 nhiéu dir liéu dong nhu website quan 1y chung cu mini.
2.3.3. Gidi thiéu vé ReactJS

Trong ReactJS, dit liéu duoc quan 1y chil yéu thong qua hai khai niém quan
trong 1 state va props. State 1a dit liéu ndi bo ctia mdi component, ding dé luu trit
trang thai va duoc cip nhat trong qua trinh ngudi dung tuong tac voi hé thong, vi du
nhu trang thai dang nhap, danh sach can ho, hoa don hodc yéu cau dich vu. Props la
cac tham s6 dugc truyén tir component cha xudng component con dé chia sé¢ dit liéu
giita cac thanh phan giao dién, gitip dam bao tinh nhat quan trong qué trinh hién thi.
Bén canh co ché state va props co ban, ReactJS con cho phép tich hop cac thu vién
quan 1y trang thai nhu Redux hodc Context API nham quén 1y dir liéu & quy mé 16n,
dic biét hiru ich dbi v6i cac hé thong cd nhiéu chirc ning va nhicu nguoi ding nhu
website quan 1y chung cu mini. Vi€c quan ly trang thai tap trung gitp dit liéu dugc
déng b0 trén toan hé théng, han ché 13i phat sinh, dé kiém soat lu6ng dir li€u va nang
cao hiéu qua bdo tri cling nhu mé rong ing dung trong tuong lai.
2.3.4 Ung dung ReactJS trong hé thong chung cw mini

ReactJS mang lai nhiéu vu diém quan trong cho dy 4n quéan 1y chung cu. Trudc
hét, nhd kha ning tai sir dung thanh phan (Reusable Components), cac phan nhu danh
sach can ho, hoa don hay hop dong co thé dung nhiéu lan, tiét kiém thoi gian phat
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trién. ReactJS con c6 hiéu suét cao nhd su dung Virtual DOM, chi cdp nhat nhiing
phan thay doi, gitip trai nghiém ngudi ding muot ma. Co ché dinh huéng dir liéu mot
chiéu (Unidirectional Data Flow) gitip quan 1y dit liéu d& kiém soat va giam rui ro
16i. Ngoai ra, cau triic component rd rang giup mi ngudn d& bao tri va thuan tién cho
viéc mo rong du an. Trong thuc té, ReactJS co thé duoc ung dung dé hién thi danh
sach phong tréng theo téng hodc loai cdn hQ, tao form nhap li€u hop déng,
thém/stra/xda thong tin khach thué, cling nhu cip nhat trang thai thanh todn cua khach
theo thoi gian thuyc.
2.4. Nén tiang Node.js va ExpressJS trong Backend
2.4.1 Téng quan vé Node.js

Node.js la mot méi truong cho phép chay JavaScript & phia may chu (server),
duogc xay dung dua trén V8 Engine cia Google Chrome. Khac vdi mo hinh xur 1y
ddng bo truyén théng, Node.js hoat dong theo co ché bat dong bd (asynchronous) va
non-blocking I/0, cho phép xtr 1y nhiéu yéu cau cung lic ma khong 1am nghén hé
thong. Diéu nay gitp Node.js c6 hiéu suit cao, dic biét phi hop vé6i cac hé thdng web
c6 sb luong ngudi dung truy cdp 16n va yéu cau xtr Iy dir liéu lién tuc. Trong hé thong
quan 1y chung cu mini, Node.js déng vai trd 1a nén tang chinh dé xay dung backend,
dam bao hé théng hoat dong 6n dinh, nhanh chéng va hiéu qua.
2.4.2. ExpressJS Framework

ExpressJS 12 mot framework phd bién duoc xay dung trén nén tang Node.js,
gitip don gian héa qua trinh x4y dyng may chii web va phét trién cic ung dung
backend. ExpressJS cung cip nhiéu cong cu manh m& nhu dinh tuyén (routing), xir
1y request — response, middleware, xir 1y 16i va tich hop cac thu vién bén ngoai. Nho
ExpressJS, viéc xay dung cac chirc ning backend tré nén nhanh chéng, rd rang va dé
quan 1y hon so v&i viéc 1ap trinh thuan Node.js. Trong du 4n hé thdng quan 1y chung
cu mini, ExpressJS dugc sir dung dé xay dung toan bd hé théng API, phuc vu cho
viéc giao tiép giita frontend va backend.
2.4.3. M6 hinh RESTful API

RESTful API 1a md hinh giao tiép giita client va server thong qua cic phuong
thiec HTTP nhu GET, POST, PUT va DELETE. Méi API dai dién cho mdt tai nguyén
cu thé va cho phép frontend thuc hién cac thao tac thém, sura, x0a, truy van dir liéu
mot cach linh hoat. Viéc sir dung RESTful API gitip hé théng hoat dong doc lap gitra
frontend va backend, dé dang mé rong, tich hop voi cac tmg dung khac trong tuong
lai. Trong hé théng quan 1y chung cu mini, toan bd chirc ning nhu quan 1y can ho,
hop dong, héa don, ngudi dung va dich vu déu duge xay dung théng qua mé hinh
RESTful APL
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2.4.4. Ung dung Node.js va ExpressJS trong hé thong chung cw mini

Trong hé théng website quan 1y chung cur mini, Node.js va ExpressJS dugc sir
dung dé xay dung toan bd ting xur 1y nghiép vu ctia hé théng. Backend dam nhiém
cac chuc nang quan trong nhu xac thuc va phan quyén ngudi ding bang JWT, xir Iy
tao — sura — huy hop déng thué€, quan Iy hoa don dich vy, ghi nhan lich st thanh toan,
tiép nhan va xir 1y yéu cau dich vu tir nguoi thué. Ngoai ra, hé thong backend con két
nbi v6i co s dit liéu MongoDB thong qua thu vién Mongoose dé quan 1y dit liéu mot
cach chat ché va an toan. Backend cua hé théng duoc trién khai hoat dong trén céng
5000, dam bao kha ning tiép nhan va xtr Iy yéu cau tir frontend mot cach 6n dinh va
lién tuc.
2.5. Co s¢ dir liéu MongoDB
2.5.1. Tong quan vé MongoDB

MongoDB 1a mét hé quan tri co s¢ dir licu NoSQL phé bién hién nay, duogc
thiét ké dé luu trit va xir 1y dit liéu theo dang document véi ciu trac BSON (Binary
JSON). Khac v6i cac hé quan tri co so dit liéu quan hé truyén thong nhu MySQL hay
SQL Server, MongoDB khong yéu ciu mot cau triic bang ¢ dinh, cho phép dit liéu
duoc luu trit linh hoat theo tung ddi tuong cu thé. Nho dic diém nay, MongoDB rat
phu hop véi cac hé théng c6 yéu cau thay ddi dir liéu thudng xuyén trong qué trinh
phat trién. Bén canh d6, MongoDB con ¢6 hiéu suit truy van cao, kha ning mé rong
t6t va hd trg lam viéc véi dit liéu 16m, dap ung tdt nhu cau cua céac hé théng web hién
dai nhu website quan Iy chung cu mini.
2.5.2. Ciu tricc dit liéu trong MongoDB

Trong MongoDB, dir liéu dugc t6 chirc theo mé hinh collection va document.
Collection twong duong voi bang trong co sé dit li¢u quan h¢, con document tuong
duong véi mot ban ghi (record). Mdi document duge luu trit dudi dang cip key—value
giong véi cau tric JSON, giup viée doc, ghi va xir 1y dit liéu tré nén truc quan va dé
hiéu. Cac document trong ciing mét collection khong bat budc phai ¢ cau tric hoan
toan giong nhau, dicu nay gitp hé théng dé dang md rong va thay doi dit lidu khi can
thiét. CAu trac linh hoat cia MongoDB giup 1ap trinh vién dé dang bo sung thém cac
thudc tinh méi ma khong anh hudng dén cac dir lidu di co trude do.
2.5.3. Uu diém ciia MongoDB

MongoDB s¢ hiru nhiéu wu diém ndi bat nhu téc do truy van nhanh, kha nang
xt 1y dit liéu 16n 6n dinh va dé& dang md rong theo chiéu ngang. Do khong bi rang
budc chit ch& vé ciu tric dir liéu, MongoDB cho phép thay ddi, b sung hodc chinh
sua dir licu mot cach linh hoat trong qua trinh phat trién hé théng. Bén canh do,

MongoDB con h tr tot cho cac ing dung thoi gian thyuc, kha nang sao luu va phuc
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hoi dit liéu hiéu qua, dam bao an toan cho hé théng. Chinh nhimng vu diém nay da
gitip MongoDB tr¢ thanh liya chon phu hop cho cac hé thong quan 1y hién dai, trong
d6 c6 hé théng quan 1y chung cu mini.
2.5.4. Ung dung MongoDB trong hé thong chung cw mini

Trong hé théng quan 1y chung cu mini, MongoDB dugc st dung dé luu trix
toan bo dir li¢u quan trong cua hé théng. Cu thé, MongoDB luu trit thong tin nguoi
dung, thong tin can ho, hop déng thué, héa don dich vy, lich st thanh toan, cac yéu
cau dich vu ctia ngudi thué va hé thong thong bao. Viéc sir dung MongoDB gitip hé
théng d& dang quan 1y, truy van va cap nhat dit liéu mot cach nhanh chong va chinh
xac. Pong thoi, co so dir liéu MongoDB con dam bao kha ning mé rong trong tuong
lai khi s6 luong ngudi dung va dir liéu cia hé thong ngdy cang ting.
2.6. Kién tric tong thé h¢ thong website quan 1y chung cwr mini

Hé théng website quan 1y chung cu mini dugc xdy dung theo mé hinh kién
trac 3 tang gdm: tAng giao dién (Frontend), tAng xir Iy nghiép vu (Backend) va tang
dir liéu (Database). Trong d6, ting giao dién st dung ReactJS dé xay dung cac thanh
phan hién thi va tuong tac truc tiép v6i nguoi diung nhu quan 1y can ho, hop dong,
hoa don, dich vu va tai khoan. Tang xir Iy nghiép vu st dung NodeJS két hop véi
ExpressJS dé xay dung hé théng may chu, xtr 1y cac yéu cau tir frontend, kiém soat
ludng dit liéu va thyc hién cac chic ning nghiép vu cia hé théng. Tang dir liéu st
dung MongoDB lam noi luu trit toan bo thong tin cua hé thdng nhu ngudi ding, cin
ho, hop dong, héa don va lich sir thanh toan. M6 hinh kién trac 3 ting giup hé théng
hoat dong 6n dinh, d& bao tri, d& ning cap va c6 kha ning mé rong tét khi s luong
nguodi dung va dir liéu ngay cang tang trong tuong lai.
2.7. Cong nghé x4c thwe va bao mat hé théng

Bao mat 1a mot trong nhitng yéu to quan trong trong hé thong website quan
1y chung cu mini, do hé thong xu 1y nhiéu dir liéu nhay cam lién quan dén ngudi
dung, hop dong va tai chinh. Hé théng str dung cong nghé JWT (JSON Web Token)
dé thyc hién xac thuc va phan quyén nguoi dung. Khi nguoi dung ding nhap thanh
cong, hé thong s& tao ra mot token va giri vé phia client, token nay s& dugc sir dung
dé xac thuc trong cac 1an truy cap tiép theo vao hé thong. Mat khau ciia ngudi ding
dugc ma hoa trude khi luu vao co sé dit liéu nham dam bao an toan thong tin.
Ngoai ra, hé thong con phan quyén rd rang gitta cac vai trdo nhu Admin va Nguoi
thué, gitp kiém soat chit ché quyén truy cip va dam bao dir liéu chi dugc str dung

ding muc dich.
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2.8. Yéu cau ki thuat

Giao dién nguoi dung cta website quan 1y chung cu mini duoc thiét ké theo
phong cach hién dai, huéng dén trai nghiém than thién, dé su dung va tryc quan cho
ngudi dung. Hé théng sir dung CSS3 két hop v6i Flexbox, Grid Layout va CSS
Variables dé xay dung bd cuc linh hoat, d& quan ly va t8i wu hién thi trén nhiéu kich
thudc man hinh khic nhau. Ngoai ra, giao dién con dugc ap dung cac hi¢u tng hién
dai nhu Glassmorphism va Gradient Background nham tang tinh thim my va tao cam
gidc chuyén nghiép cho website. Viéc thiét ké giao dién hop 1y giup nguoi dung dé
dang thao tac, giam thoi gian lam quen va ning cao hiéu qua str dung hé théng.
2.9. Responsive Design va h tro' da thiét bj

Hé thong website quan 1y chung cu mini dugc xiay dung theo hudng
Responsive Design nhim dam bao hién thj t6t trén nhiéu loai thiét bj khac nhau nhu
may tinh dé ban, may tinh bang va dién thoai di dong. Giao dién duoc ty dong diéu
chinh kich thuéc, bd cuc va cac thanh phan hién thi sao cho phu hop voi timg loai
man hinh. Nho dé, ngudi dung c6 thé dé dang truy cap va st dung hé thong & moi
luc, moi noi ma khong gap kho khan vé giao dién. Viéc hd tro da thiét bi khong chi
giip nang cao trdi nghi¢ém nguoi dung ma con tang tinh linh hoat va hiéu qua trong

qué trinh quan 1y va van hanh chung cu mini.
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CHUONG 3: PHAN TiCH THIET KE HE THONG

3.1. Xac dinh yéu ciu xay dung website quan Iy chung cw mini

Trong d¢ tai “X4y dung website quén Iy chung cw mini”, viéc xac
dinh cac yéu cau va phan loai chtrc ning theo timg nhom nguoi ding 13 budc quan
trong nham dam bao hé thdng dap ung dang nhu cau thuc té. Website duoc xay dung
v6i muc tiéu hd tro cha chung cu trong viée quan 1y phong, ngudi thué, hop dong va
cac hoa don hing thang, dong thoi mang dén cho nguoi thué mot nén tang thuan tién
dé theo doi thong tin va twong tac v6i ban quan 1y.
Hé thong tap trung vao 2 d6i twong sir dung chinh:

1. Chu chung cu (Admin)

Pay 1a ngudi truc tiép quan 1y toan bd hoat dong cua khu chung cu mini.
Admin ¢ quyén truy cap toan b hé théng dé thyc hién cac chirc ning nhu: quéan Iy
phong, quan 1y nguoi thué, tao va theo doi hop dong thué, nhap chi sé dién — nudc,
xuét hoa don, kiém tra tinh trang thanh toan, ding thong bao va xir Iy cac yéu cau
phan anh tir nguoi thué.

2. Nguoi thué

Pay 1a nhitng cu dan dang sinh séng trong chung cu va ¢6 nhu ciu theo ddi
thong tin lién quan dén cin phong ctia minh. Nguoi thué c6 thé ding nhip vao hé
thong dé xem thong tin c4 nhan, hop dong thué, hoa don dién — nuéc hang thang, lich
str thanh to4n, nhan thong bao tir chil nha va gtri yéu cau hd trg khi can.

Viéc xé4c dinh rd hai ddi twong nguoi dung giup dam bao tinh logic trong thiét
ké hé théng, dong thoi hd tro phan chia chic nang hop 1y, dé sir dung va c6 kha ning
mé rong trong tuong lai.

3.1.1. Yéu cdu chirc ning theo tirng tic nhén

Nguoi thué: Ngudi thué 1a d6i tuong st dung hé thong dé theo ddi thong tin
ca nhan va cac dich vu lién quan dén phong dang thué. Céc chiic ning cta nguoi
thué bao gom:

- Xem thong tin phong dang thué: bao gom dién tich, gia thué, trang thai hop
dong va cac thong tin lién quan.

- Xem hop dong thué: hién thi cac diéu khoan hop dong, thoi han thué, ngay bat
dau — ngay két thuc.

- Xem hoa don dién, nudc, internet va phi dich vu héng thang: nguoi thué cé

thé xem chi tiét tirng khodn phi, chi s6 dién — nudc va tong so ti€n can thanh todn.
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- Theo doi lich st thanh todn: xem céac hoa don da tra, thoi gian thanh toan va
trang thai xur 1y.

- Nhan thong bao tur chu chung cu: vi du thong bao bao tri, tdng gia dich vy,
nhic dong tién,. ..

- G yéu cau — phan anh: nguoi thué c6 thé gii yéu ciu sira chira, dé nghi hd
trg hodc phan anh 15i hé thong dén chi chung cu.

Admin ( chi chung cu ): ngudi quan 1y toan bo hé thdng, chiu trach nhiém vin
hanh, giam sat va xtr 1y tit ca cac hoat dong lién quan dén cin ho, nguoi thué, hop
déng, hoa don va céac dich vu. Cac chirc ndng admin:

- Quan 1y thong tin can hg: Thém mdi, cap nhat, x6a va theo doi trang thai cac
can ho (con trong, dang cho thué, dang bao tri), bao gdm dién tich, gia thué, hinh anh
va tién ich.

- Quan 1y hop dong thué: theo ddi thoi han thué, ngay bit ddu — ngay két thuc,
va tinh trang hop dong. Theo ddi lich st thanh toan: xem cac héa don d tra, thoi gian
thanh todn va trang thai xu ly.

- Quan ly hoa don: Tao hoa don dién, nudc, internet va phi dich vu hé“mg thang
cho ting phong; cip nhit trang thai thanh toan; xuat hoa don khi can.

- Quan 1y nguoi thué va nguoi ¢: Theo doi thong tin ngudi thué chinh va danh
sach nguoi ¢ trong ting can ho.

- Xur 1y yéu cau — phan anh tir nguoi thué: Tiép nhan, phan cong xir 1y, cap nhat
trang thai va phan hdi cac yéu cau sira chita, bao tri, khiéu nai.

3.1.2. Yéu cdu phi chirc ning
Hiéu suit:

Hé théng can dam bao tdc do phan hdi nhanh, dac biét trong cac thao tac
quan trong nhu tai danh sach phong, hién thi hoa don hodc xir 1y yéu cau tir nguoi
thué. Dit lidu dién — nudc va hoa don phai dugc truy xuat muot ma ngay ca khi c¢6
nhiéu nguoi truy cap cing lic.

Bao mat:

Thong tin ca nhan cua nguoi thué, hop dong, chi sb dién — nudc va dir lidu
thanh toan phai dugc bao mat chat ché. Cac tai khoan dang nhap can dugc mé hoa
mat khau, phan quyén rd rang nham tranh truy cip trai phép va dam bao an toan dir
liu.

Kha nang mo rong:

Heé théng phai dé dang tich hop thém céc chirc nang trong tuong lai nhu

thanh toan tryc tuyén, quan 1y camera an ninh, quan 1y bai giir xe hodc phat trién

ung dung di dong danh cho nguoi thué va chu chung cu.
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Tuong thich thiét bi:

Giao dién website phai than thién, hién thi tt trén nhiéu thiét bi nhu may
tinh, may tinh bang va dién thoai di dong. Hé thong can dam béo trai nghiém nguoi
ding nhat quan du st dung trén bat ky kich thudc man hinh nao.

3.1.3. Yéu cdu hé thong

Hé thdng quan 1y chung cu mini dugc phat trién véi kién trac hién dai gdm
3 thanh phan chinh. O ting giao dién, Gtmg dung web sir dung React]S dé xay dung
giao dién nguoi dung than thién, hd tro da thiét bi véi hai vai tro chinh 1a quan tri
vién va cu dan. Nguoi dung c6 thé d& dang quan 1y thong tin c4 nhan, xem hop dong,
thanh toan hoa don, quan 1y ngudi ¢ va giri yéu cau bao tri thong qua giao dién truc
quan.

Tang xtr Iy nghiép vu duoc xdy dung bang Node.js va ExpressJS, cung cip
cac API RESTful dam bao bao mat thong qua co ché xac thuc JWT. Hé théng xur 1y
da dang nghiép vu tir quan 1y nguoi dung, hop dong, thanh toan dén xir Iy yéu cau
dich vy va giri thong bao. Dit lidu duoc luu trit trén nén tang MongoDB vdi céac
collection dugc thiét ké tdi wu cho viée quan 1y thong tin cu dan, hop dong, hoa don
va yéu cau dich vu.

V& trién khai, hé théng duoc thiét ké linh hoat v&i kha nang mo rong cao, co
thé trién khai trén cac nén tang ddm may nhu Vercel hodc may chu riéng. Tinh ning
bdo mat dugc chu trong voi viéc ma hoa dir liéu nhay cam, phan quyén chi tiét va
kiém soat truy cap chat ché. H¢ théng cling ho tro tich hop véi cac dich vu thanh toan
tryc tuyén va giri email thong bao tw dong, dem lai trai nghiém toan dién cho ca nguoi
quan ly va cu dan.

3.2. Phan tich theo yéu ciu chirc ning va tic nhan
3.2.1 Chikc ndng chi tiét theo bing
Bang 3.1 Mo ta chlrc nang

STT|| Tac nhan | Chirc ning Mo ta
{ Admin (Chi| Quanlytai [Xem, x6a tai khoan ngudi dung va cip quyén
chung cu) khoan truy cap
Admin (Chu . _ .| Thém méi, cap nhat thong tin, x6a can hd trong
2 Quan 1y can hg| | .
chung cu) toa nha
Admin (Chu| Quan 1y hop N o .
3 A Xem , tai file pdf va x6a hop dong
chung cu) dong
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STT| Tac nhian | Chirc ning M0 ta
Admin N , o a e
) Quan ly hoa | Tao hoa don, xac nhan thanh toan, in hdéa don
4 ||(Chu chung s .
don va bao cao thu chi
cu)
Admin
(Chii chung || Quén 1y dich | Tiép nhén, xir 1y va phan hdi cac yéu cau bao
> cu) vu tri tir cu dan
Admin L, . ..
) Bao cao thong || Xem bao c4do doanh thu, ty 1€ lap day va cac
6 ||(Chu chung . . o
ké thong ké khac
cu)
Ngudi || ThOng tin ca |ixem va cap nhat théng tin ca nhan, déi mat
7 thué nhan Kkhau
Nguoi . Xem thong tin hop dong, tai hop dong dang
8 |l thue Hopdong |l ppyr
Nguoi ’ Xem lich sir hoa don, thanh toan truc tuyén,
9 | thue Hoa don tai hoa don
Nguoi an 15 i
10 gA Quan 1y nguoi Thém, xem, cap nhat thong tin ngudi cung &
thué &
Nguoi Yéu cau dich || Tao mdi, theo ddi trang thai yéu cau bao tri,
I thue vu stra chira
Nguoi A s A e -
12 | thua Théng bao Nhan va xem cac thong bao tir ban quan ly
. Tu dong giri thong bao qua email/ing dung vé
13 |Hé théng || Giri thong bo || - o e S on8 a0 & e
hoa don, bao tri
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3.2.2. Yéu cdu phi chirc ning

Hé thong dugc thiét ké dam bao do tin cay cao véi co ché xac thuc JWT va
phan quyén chit ché cho ting vai trd ngudi dung. Giao dién dép ung linh hoat trén
moi thiét bi tir desktop dén mobile, tdi uu hoa trai nghiém nguoi dung. V& bao mat,
hé théng ap dung ma hoéa dit li¢u nhay cam, kiém tra dau vao va bao vé chéng tan
cong pho bién. Kién triic module hoa gitip dé dang mo rong thém tinh ning trong
tuong lai nhu thanh toan tryc myén, dat lich bao tri. H¢ théng dugce tbi wu vé hiéu
ning v6i thoi gian phan hdi nhanh, hd trg da nguoi dung dong thoi va dé& dang bao
tri nhd ciu trac code 1 rang, tai liéu day du.
3.3. M6 hinh héa yéu ciu

W4 g qake Iy chung < mini

‘-".'.v-; nihgp M thidag
Chre mang Quan tr| viem

o Quéniy nop 38ag

» Gdthing bas
-

Cur tming bac & Grad
Chast ndng Ngudd thus

s W hoa dn -
Edn -« Nute - PN phargl £5 hep 0dng By uyen
» »

Tal 203 Lao Wi et

it AR W AU CAU DY WY : »  Now adeg Daa
i Chung U f
Agrran| |

- - > Xeom hoe Son
Luan iy noaol 9 -

B 4 GV s € 300 O vy
¥eon baa can ing b v

S o< harh Wan Lo boyen
N Do 1y WA EhoAR

T Qawn iy can g XA anh Sen AN b

A

NG U e
Rosiment |

Hinh 3.1 M6 hinh Use case tong quat.
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Bang 3.2 Mo ta Use Case tong quat.

STT Téac nhan Use Case Use M0 ta chirc ning
chinh Case
phu
(néu cb)
1| Chua chung cu bang nhap — Admin ding nhap dé truy
(Admin) cap hé thong va cac chirc
nang quan ly.
2 | Nguoi thué Xem danh — Nguoi thué xem thong tin
sach can ho can hg: dién tich, gia, tién
nghi, tinh trang.
3 | Nguoi thué Ky hop dong - Ngudi thué ky hop dong
tryc tuyén thué phong trén web. Sau
khi ky, hé thong giri tai
khoan + mat khau vé
Gmail.
4 | Nguoi thué bang nhap hé — Nguoi thué ding nhap dé
thong xem hoa don, thong bao,
yéu cau dich vu.
5 | Cha chung cu Quan 1y tai — Xem va x0a tai khoan
(Admin) khoan nguoi
thué
6 | Chu chung cu Quan 1y can — Quan ly thong tin cén ho,
(Admin) ho thém stra x6a va trang thai
(tréng/da thue).
7 | Chu chung cu Quan 1y hoa — Tao va guri hdéa don cho
(Admin) don (Pién — ngudi thué hang thang va
Nuéce — Phi xac nhan thanh toan.
phong)
8 | Chi chung cu Quan 1y hop — Quan 1y hop dong: tao, cap
(Admin) déng nhat, chdm dut, luu trix.
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9 | Nguoi thué Xem hoa don Nguoi thué xem héa don
dién, nudc, phi phong.
10 | Chiichungcur | Quanly yéu Xt Iy cac yéu cau hd tro,
(Admin) cau dich vu sua chita cua nguoi thué.
11 | Nguoi thué Gui yéu cau Gui yéu cau sira chira, hd
dich vu tro.
12 | Chiichungcw | Gui thong Gui thong bao dén tat ca
(Admin) bao cu dan hoac tirng phong.
13 | Nguoi thué Xem thong Nguodi thué xem thong bao
bao ma Admin gui.
14| Chu chung Quan 1y Quan 1y thong tin nguoi &
cu (Admin) nguoi o trong tung can ho.
15 | Nguoi thué Thanh toan Thanh toan hoa don qua
tryc tuyén ngan hang hodc vi dién tir.
16 | Chu chung Xem bao cao Xem tong hop sb licu:
cu (Admin) thong ké doanh thu, s6 phong, sb
hop ddng.
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Chi chang o

Hé thong quan ly chung cuw

~inchuces

iy ces

=inchudee_

=inckicox

AR S
BES ASP T e ||
A =S - |

Hi
=inciudes || f

“ll

~inchudces { - -
‘l Xem baoc cado thong ké
>
8|

winchudes t $
)

winch cdee }

Quan i tai khoan
-
5 A_'Quan Iy can hd
= Tao hop aéng

__Quan Iy héa don
— -~ o

e ——

Xir Iy yéu cBu dich vu
>

; Gl théng bao

Quan Iy ngudh dung
>
S mat khau

S Dang xust
e

Hinh 3.2 M6 hinh Use case admin.

Béang 3.3 M6 ta Use Case Chu chung cu

STT | Use Case chinh

Use Case phu
(Include)

Mo ta chirc nang

bang nhap

Kiém tra tai khoan

Cho phép Chu chung cu
truy cap hé thong

2 Quan ly tai
khoan

Kiém tra email tring

Quan ly tai khoan tenant trong
hé théng

3 | Quanly cin ho

Thém can hd

Quan 1y danh sach phong/can
ho
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Stra thong tin
Cap nhat trang thai
(tréng/da thug)
4 | Xem hop déng | Tai PDF Xem chi tiét va tai hop dong
PDF
5 | Quanly héa Tinh tién dién Tao va giri hoa don hang
don Tinh tién nuéc thang
Cap nhat tién dich vu
Gui hoa don
6 | Xtlyyéucdu |Xem yéu ciu Xir Iy yéu cu stra chita,
dich vu Phan hoi yéu cau khiéu nai
Cap nhat trang thai yéu
cau
7 | Gui thong bao | Chon doi tugng nhan | Gui tin nhén hodc thong béo
Gui thong bao qua hé chung
thong
8 | Quan ly nguoi Quan 1y tai khoan
dung admin/nguoi thué
9 Quan 1y nguoi Xem thong tin ting nguoi &
o tai can ho
10 | Xem béo céo Lay dit liéu doanh thu | Xem b4o céo téng quan hé
thong ké théng
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Hi thing quin Iy chung cu
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Hinh 3.3 M6 hinh Use case chu Nguoi

thué.

_ Deminzegn

i i b 10
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Béng 3.4 M6 ta Use Case Nguoi thué

STT Tén Use Case Use Case phu Mo ta
chinh (Include/Extend)
1 Xem cin ho & ky Xem danh sach can hd | Nguoi thué chon cin
hop dong Xem chi tiét can ho — yéu cau ky hop
Guri yéu cau ky hop dong
dong
2 Nhan tai khoan Gui Gmail ty dong Sau khi ky hop dong,
Gmail sau khi ky (NodelJS) hé théng giri tai
hop dong khoéan
3 Pang nhﬁp Klém tra th()ng tin Ngu’(‘y] déng nhép
trang ca nhan
4 Xem hop dong Tai hop dong PDF Xem hoac tai ban hop
dong da ky
5 Xem hoa don Loc hoa don theo Nguoi thué xem hoa
thang don dugc chu chung
Hién thi chi tiét cu gt
6 Thanh toan hoa don Chon phuong thire Thanh todn chuyén
X4c nhan thanh toan khoan
7 G yéu cau hd trg Chon loai yéu cau B4o hong, yéu ciu
Gui anhsu ¢ stra chira
8 Xem thong bao Loc théng bao Nhan thong bao tir
Dénh dau da doc admin
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e So do use case chuc nang dang nhap:

UC-001: Pang nhap hé thong

*_Hién thj thong bao 13i
¥
~» Nhédp théng tin déng nhap —— Xac thue thong tm_r

e B --'iEhuyEn hudng theo vai trd
Hinh 3.4 M6 hinh Use case dang nhéap.
Béng 3.5 M6 ta Use Case chiic nang dang nhap
Tén Use Case Ping nhéap hé thong
Téac nhén User (Nguoi thué / Admin)
Muc tiéu Cho phép ngudi dung diang nhap vao hé thong theo dung vai
tro.
Diéu kién truéc | Nguoi ding d c6 tai khoan hop I&.
Piéu kién sau - Pang nhép thanh cong — chuyén hudng theo vai tro.
- Thét bai — hién thi thong bao 15i.
Ludng chinh 1. User truy cap trang dang nhap.
2. Nhép tén dang nhip va mét khau.
3. Hé théng kiém tra thong tin.
4. Xac thyc thanh céng — chuyén vao hé thong.
Ludng ngoai 16 1: Email khong ton tai — Thong bao 13i.
2: Sai mat khau — Thong bao 15i.

e So do use case chic nang quan 1y can ho:

" Thém can hd mai .
> : = — _ _ include
S T T e
— T Xé&c thue dir lidu
T include _ _ - k4
. Cap nhat théng tin _— - - - = ~
\"‘“-:'.\ .
. Xda can hod

UC-002: Quan Iy can hd

(_Xem danh sach can h§

Hinh 3.5 M6 hinh Use case quan ly can hd.
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Bang 3.6 Mo ta Use Case churc nang Quan 1y can hg.

Tén Use Case

Quan 1y cdn ho

T4ac nhan

Admin

Muc tiéu

Admin c6 thé xem, thém, cap nhat va xo6a thong tin cdn ho

trong hé thong.

Piéu kién

trudc

Admin d3 ding nhap hé thong.

bicu kién sau

- Thong tin can ho dugc luu/ cap nhat/ x6a thanh cong.

- Danh sach can ho hién thi chinh xéac.

Ludng chinh

1. Xem danh sach can ho

- Admin truy cap danh sach can ho.

2. Thém can hd mébi

- Admin nhap thong tin can hd.

- Hé théng include bude “Xac thuc dit lidu”.
- Luu can hd méi vao DB.

3. Cap nhat thong tin

- Admin chinh stra thong tin can ho.

- Hé théng include “Xac thuc dir liéu”.
- Luu céap nhat vao DB.

4. Xo6a can ho

- Admin chon cdn ho can xoéa.

- H¢ thong xé&c nhan va x0a.

Luong ngoai

1: Thiéu thong tin khi thém/stra — Bao 16:i.
2: Dt li€u khong hop 1€ — Khong luu vao DB.

3: X6a can ho dang c6 hop dong — Tir chdi xoa.
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e So dd use case chuc niang quan 1y hop dong:

ff:r . B include - - -~ >
-~ -
e _ - —_ - - -
> i tié . include — ) T
- _}(em chi tet hop dong_ ~ = = == === -2 Hién thi thong tin can hd )
Admin\\k - _
—
_-\_\--;hl - J- . _ .
X6a hgp ddng - - - — . include_

‘Xem danh sach hop déng

UC-003: Quan ly hop déng

(_Hién thi thdng tin nguai thué

- =»_Xac nhan xda _

Hinh 3.6 M6 hinh Use case chirc ning quan 1y hop dong.
Bang 3.7 Mo ta Use Case chiic nang quéan Iy hop dong.

Tén Use Case Quan 1y hop dong
Téac nhan Admin
Muc tiéu Cho phép Admin xem danh sach hop dong, xem chi tiét hop

ddng va x6a hop dong.

biéu kién trudc

Admin d3 ding nhap hé thong.

biéu kién sau

Thong tin hop déng duoc hién thi hodc hop déng duoc xo6a

thanh cong.

Ludng chinh

1. Xem danh sach hop dong

- Admin truy cép danh sach hop dong.

2. Xem chi tiét hop dong

- Admin chon hop dong can xem.

- Hé théng hién thi thong tin hop dong.

- include: Hién thi thong tin nguoi thug.

- include: Hién thi théng tin cin ho.

3. X6a hop dong

- Admin chon hop déng can x6a.

- include: Hé théng yéu cau xac nhan xoa.

- Hop ddng dugc x6a khoi DB.

Lu@)ng ngoai 1¢

1: Hop dong khong ton tai — Thong bao 16i.
2: Khong thé x6a vi dang con hi¢u lyc hodc lién quan dir li¢u

khac — Tu choi x0a
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e So do use case chuc nang quan ly hoa don:

UC-004: Quan ly héa don
4§ Tao hda don - — - ~ - 'nClNEE. _ > Tinh toan chi phi
- B . .
—
/ Xem danh sach héa don
o A
Admin\ Xem chi tiét héa don >
--\""-\-\._ . " — _ _ —..
— — — ) _ include _ 5 Cap nhat trang thai
X&c nhan thanh todn T - -

Hinh 3.7 M6 hinh Use case chtic ndng quan 1y hoa don.
Bang 3.8 M6 ta Use Case churc nang quan 1y hoa don.

Tén Use Case Quan 1y hoa don
Tac nhan Admin
Muc ti€u Cho phép Admin tao hoa don, xem danh sach — chi tiét hoa

don va xac nhan thanh toan.

biéu kién trudc

Admin d3 ding nhap hé thong.

biéu kién sau

Hoéa don dugc tao, hién thi dang hoac cap nhat trang thai
thanh toan thanh cong.

Ludng chinh

1. Tao hoa don

- Admin chon “Tao hoa don”.

- include: Hé thdng ty dong tinh toan chi phi (dién, nudc,
dich vu).

- Hé théng luu hoa don vao DB.

2. Xem danh sach hoa don

- Admin truy cap muc “Danh sach hoéa don”.

- Hé théng hién thi toan b hoa don.

3. Xem chi tiét hoa don

- Admin chon hoa don can xem.

- Hé théng hién thi ddy du cac khoan phi va trang thai thanh
toan.

4. Xac nhan thanh toan

Sinh Vién Thuc Hién: Kiéu Phuéc Vinh

Huéng dan: TS. Truong Ngoc Chau 28




xdy dung website qudn Iy chung cu mini

- Admin chon hoéa don di dugc chuyén khoan.

- include: Hé théng cap nhat trang thai thanh toan.

Ludng ngoai 1¢ 1: Hoa don khong ton tai — Thong bao 16i.
2: Khong thé xac nhan thanh toan khi trang thai khong hop

A

1€.

e So do use case chuc nang xur ly yéu cau:

UC-007: Xir ly yéu cau
Xem danh sach yéu cdu
> ;
/
/ Phan cbng xir ly
_--""_-? ]
. I o include . :
Admin Cgp nhat trang thai - - - -——~- - »_Thong bao cho ngudi thué
—— _
Phan hdi yéu cau

Hinh 3.8 M6 hinh Use case chirc ning xir 1y yéu cau.

Bang 3.9 Mo ta Use Case chirc ning xir Iy yéu cau.

Tén Use Case Xt 1y yéu cau
Tac nhan Admin
Muc ti€u Cho phép Admin xem, phan cong, cap nhat trang thai va

phan hoi yéu cau dich vu ctia ngudi thué.

bicu kién truée Admin di ding nhap hé théng.

bi€u kién sau Yéu cau dugc cap nhat, phan hoi hoac thong bao dén nguoi

thué thanh cong.

Ludng chinh 1. Xem danh sach yéu cau

- Admin mé muc “Yéu cau dich vu”.

- H¢ théng hién thi danh sach tat ca yéu cau.

2. Phan cong xu ly

- Admin chon yéu cau va phan cong cho ngudi phu trach (néu
o).

3. Cap nhat trang thai yéu cau
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thanh.

4. Phan hoi yéu cau

- include: Hé thong giri thong bao cho ngudi thué.

- Admin chuyén trang thai: Chd xu Iy — Pang xt Iy — Hoan

- Admin giri phan héi truc tiép cho ngudi thué qua hé théng.

Luéng ngoai I¢

lai.

1: Yéu cau khong t6n tai — Thong bao 15i.
2: Khong thé cap nhat trang thai — Dir li¢u khong hop I¢€.
3: L&i khi giri thong bao — Hé thdng ghi log va yéu cau thi

e So do use case chuc nang bao cao thong ké:

UC: Bdo cdo théng ké
Xem thdng ké doanh thu - - _nclude_ > Loc theo thai gian
_}__—-'"*_. —— — —
————>{_Xem thdng ké can h§ - - - Include _ 5. Xem ty lé ldp day
Admin\\._
\'“'_nk .
Xem thong ké thanh toan )

Hinh 3.9 M6 hinh Use case chirc ning bao co thong ké.
Bang 3.10 M6 ta Use Case chtic ning bao cao thong ké.

Tén Use Case

Bio céo théng ké

Tac nhan

Admin

Muc tiéu

va thong ké thanh toan.

Cho phép Admin xem thong ké doanh thu, thong ké cin ho

bicu kién trudc

Admin d3 ding nhap hé thong.

biéu kién sau

B4o c4o duge hién thi chinh xac theo lya chon ciia Admin.

Ludng chinh

1. Xem thong ké doanh thu

- Admin chon muc doanh thu.

- include: Loc theo thoi gian.

2. Xem thong ké can ho

- Admin chon muc théng ké can ho.

- include: Xem ty 18 1ap day.
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3. Xem thong ké thanh toan
- Admin chon myc thong ké thanh toan.
- H¢ théng hién thi cac héa don da/ chua thanh toan.

Ludng ngoai 1¢ Khong c6 dir liéu theo thoi gian loc — Thong bao “Khong

co dir ligu”.

e So d6 use case chic niang quan 1y thong béo:

UC: Quan ly théng bao

Xem danh sach thong bao - - = === - - > L;_}c théng bé_o_
(__.-‘7 - }

/ (_Xba théng béo_
. S mn —

(_f,,,-- include _ _ > Ch_:_)n ngudi nrlan

—— — -

— : o
: _ Tao théng bdo
Admm\ ] Tt e el _include . .
- = = = = 2 Chon loai théng bao _
-\* - - —_—
a._I::ianh ddu da doc

k —
Tenant = - T
Xem thing bao coa tdi

Hinh 3.10 M6 hinh Use case chirc ndng quan ly thong bao.
Bang 3.11 M6 ta Use Case churc nang quan ly thong bao.

Tén Use Case Quan 1y thong bao
Tac nhan Admin, Tenant (Nguoi thué)
Muc tiéu

Cho phép Admin tao, xem, lgc, x6a thong bao. Tenant co

thé xem va danh diu thong bao da doc.

Didu kién trudc | Noygi ding di dang nhap hé théng.

biéu kién sau Thong bao duoc tao, hién thi, cap nhat hoic x6a thanh

cong.

Ludng chinh 1. Xem danh sach thong bao (Admin/Tenant)

- Nguoi dung m¢ danh sach thong bao.

- include: Loc thong bao theo thoi gian hoac loai.
2. Tao thong b4o (Admin)

- Admin nhap ndi dung thong bao.

- include: Chon ngudi nhan.
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include: Chon loai thong béo.
Heé théng luu thong bao vao DB.

3. X6a thong bo (Admin)

Admin chon thong bdo va thyc hién x06a.

4. Xem thong bao cua t61 (Tenant)

Tenant xem danh sach thong bao danh riéng cho minh.

5. Panh diu da doc (Tenant)

Tenant chon thong bao — danh du “Pa doc”.

(9

Ludng ngoai 1¢ 1: Khong ¢6 thong bao phu hgp véi bo loc — Thong bao

‘Khong co dir li¢u™.

2: Thong béo khong ton tai — Ldi va quay lai danh sach.

3: Nguoi thué khong c6 quyén x6a thong béo.

e So d0 use case

chtrc ndng gui yéu cau dich vu:

>

/ = o
_ |-

/// o -—e:lnflt.l_di_:j:-d - B B
——+—> Tao yéu cdu mdi _
Nguai thué |
— ]
(_nhéap chi tiét yéu Cél_.l_h - - _eincides
S ) B

~—

—

HU

Hinh 3.11

Dang nhap

/ Xem danh sach yéu cau_

Guri yéu cau dich vu

Gui yéu céu dich vy

Xem chi tiét yéu cdu - Mo ta ) _
y yeu cau _ '

Mo hinh Use case chirc ndng giri yéu cau dich vu.

Bang 3.12 Mo ta Use Case chiic nang giri yéu cau dich vu.

Tén Use Case

Gui yéu cau dich vu

Tac nhan

Tenant (Nguoi thue)

Muc ti€u

Cho phép ngudi thué gti yéu cau sira chira — bao tri dén

Admin mdt cach day du va chinh xac.

bicu kién trudc

Ngudi thué da dang nhap hé thong.
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bicu kién sau

Yéu cau dugc giri va luu thanh cong, chd Admin xtr 1.

Ludng chinh

1. Chon loai yéu cau

- Tenant chon loai dich vu: dién, nudc, khoa, hu hong,...
2. M ti chi tiét

- Tenant nhap mo ta sy ¢b, mirc d6 anh huong.

3. Pinh kém hinh danh

- Tenant tai 1én hinh anh minh hoa (néu c6).

4. Giri yéu céu

- Tenant nhan “Guri yéu cau”.

- include: H¢ thong xac nhan gui va luu yéu cau vao DB.

Luéng ngoai I¢

1: Nguoi thué khéng nhap mé ta — Thong bao yéu cau bat
budec.

2: Upload hinh anh 16i — Hién thi 13i va yéu cau thir lai.

3: L5i két ndi khi giri yéu cdu — Thong bao “Guri that bai,

vui long thur lai”.

e So do use case chuc nang thanh toan:

Ngudi thué (Tenant)

.

“Xem chi tiét héa don - — — 2498 5 Xem chi tiét sir dung dién nudc
— — — - _
2 : —
> Thanh tosn qua QR - — - rdlude _ ____ »_ Quét m3 QR _
a include _

e

UC-: Chirc nang thanh toan

“Xem héa don
>

—

Xem lich sir thanh toélm - —». Xem hda don da thanh toan

Hinh 3.12 M6 hinh Use case chtic nang thanh toén.
Béang 3.13 Mo ta Use Case chiic nang dang nhap.

Tén Use Case

Chtrc ndng thanh toan

Tac nhan

Nguoi thué (Tenant)

Muc ti€u

Cho phép ngudi thué xem hoa don, kiém tra chi tiét,

thanh toan qua QR va xem lich sir thanh toan.
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biéu kién trudc

Tenant da ding nhap hé thong.

bicu kién sau

Hé théng ghi nhan viéc xem hoa don, thanh toan hoac

xem lich su.

Ludng chinh

1. Xem hoa don

- Tenant truy c@p danh sach hda don cua minh.

2. Xem chi tiét héa don

- Tenant xem chi tiét s6 tién, phi dién — nudc, dich vu.
- include: Hé théng hién thi chi tiét str dung dién nude.
3. Thanh toan qua QR

- Tenant chon “Thanh toan”.

- include: Hé théng cung cip mi QR dé quét.

4. Xem lich str thanh toan

- Tenant xem danh séch cac hoa don da thanh toan.

- include: Hién thi hoa don di thanh toan.

Ludng ngoai 16

Khong c6 dir liéu theo thoi gian loc — Thong bao “Khong

co dir liéu”.

e So dd class diagram:

+viewsil()
+payBill()

+requestService()
+viewContract()

1 chung cu, hop déng va ngubi dirng

+String adminid
+Array managed
+Array
+addApartment()
+manageContracti)
i)

gen
+manageUser()

thaé can by
Theo ddi ha don. hop d6ng v3 yéu cBu dich vy

(© apartment

a

Array images
1 4updateStatus()
+getDetails()

® contnr

Quan Iy tnéng tin can h
‘Trang thal: Con tréng/D3 thué/Bdo tr

© o

+tring billid
+{ #String contractid

+String status
+Date paymentDate
+generateBil()
+markAsPaid()
+sendReminder()

+c sest()
+updatestatus()
+assignstafil)

T
1

© Notification

+markAsRe:
+deleteNotification()

Hinh 3.13 So d class diagram.

e So dd md hinh quan hé:
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(B) contract
o _id: String [PK]

apartmentid: String [FK]
e tenantld: String [FK]

Ky

@ User
o _id: String [PK]

usermame: String
emaik String
password: String

role: Enum(‘admin’, Tenant’)

fullMame: String
phone: String
address: String
status: Boolean
createdat: DateTime
updatedaAt: DateTime

@ Apartment

landlordld: String [FK]
startDate: Date
endDate: Date M

manthlyRent: Number
deposit: Number
———————< status: Enum('pending’"active’,'ex pired’, terminated’)
terms: String
signedDate: Date
filell: String
createdAt: DateTime
updatedAt: DateTime
chirm T bao gbm
@ ServiceRequest phét siniy @ Occupant
- s _id: String [PK] [ S [ T [P_K]
apantmentld: String [FK] :ownlrzlr:ctslg.i:tr[lgﬂl[kk]
tenantid: String [FK] S SL‘rJin
assignedTo: String [FK] idNumber: St ng
title: String urm ber: stning
| deseription: String el
it O] pype: E T T n Jaint, ‘other'} lationship: String
tao ype: Enumi‘repair','maintenance’,'complaint’,'other permanentAddress: String
status: Enum{‘pending’.'in_progress','completed’, ‘rejected) te;'n ra. Mdres‘s.'.s.trin
priority: Enum(‘low’,'medium’, ‘high",'urgent") hDIE: Egin : 9
—d images: lesilng[] e'?rn.:.lil:“ﬂ:ringg
* response: String .
completedAt: DateTime crzale;ﬂ;t..[gigme‘
iin quan | ereatedar: DateTime ol ateTime
updatedat: DateTime
i - 4.
dang ky :
thanh toan % lf_i} Bim

o _id: String [PK]

name; String
anea: Number
price; Number

status: Enumi'avallable’, rented’, 'malntenance'}

description: String
Images: Stringl]
features: String[]
floor: Number
createdAt: DateTime
updatedat: DateTime

o _id: String [PK]

contractid: String [FK]

apartmentid: String [FK]

tenantid: String [FK]

type: Enumy rent’, ‘electricity®,"water','service”)
amount: Number

phat sinh

Hinh 3.14 M6 hinh quan h¢.

Bang 3.14 Users

ok dueDate: Date

status: Enum('unpaid®,'paid","overdue’)
paymentDate: DateTime
paymentMethod: String
description: String
createdAl: DateTime
updatedar: DateTime

Tén truong

Kiéu dir li¢u | Rang budc

Mo ta

id

Objectld PRIMARY KEY

ID tu dong tao

username String UNIQUE, NOT NULL Tén dang nhap
password String NOT NULL Mat khau (d3 ma hoa)
role String ENUM: ['admin’, Vai trd ngudi dung
‘tenant’], DEFAULT:
‘tenant’
fullname String NOT NULL Ho va tén day du

Phone

String NOT NULL

S6 dién thoai

email

String NOT NULL

Dia chi email

Sinh Vién Thuc Hién: Kiéu Phuéc Vinh

Huéng dan: TS. Truong Ngoc Chau

35




xdy dung website qudn Iy chung cu mini

idCard String NOT NULL S6 CMND/CCCD
occupants | Number DEFAULT: 1 S6 nguoi &
contractld | Objectld FOREIGN KEY Hop dong thué nha
(Contracts._id)
createAt Date AUTO Ngay tao
updateAt Date AUTO Ngay cap nhat
Bang 3.15 Apartments.
Tén truong | Kiéu dir liéu | Rang budc Mo ta
_id Objectld PRIMARY KEY ID ty dong tao
name String NOT NULL Tén cin ho (VD:
A101)
floor Number NOT NULL Tang
price Number NOT NULL Gi4 thué (VND)
area Number NOT NULL Dién tich (VD:
ll30m2ll)
rooms String NOT NULL Thdng tin phong
(VD: "1 phong ngu, 1
phong khach")
notes String NOT NULL Ghi cha thém
imgeUrls [String] NOT NULL Danh sach URL hinh
anh
status String ENUM: ['available', Trang thai cin ho
'rented'], DEFAULT:
‘available'
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Béang 3.16 Contracts.

Tén truong | Kiéu dir Rang budc Mo ta
ligu
_id Objectld | PRIMARY KEY ID tiy dong tao
tenant Objectld | FOREIGN KEY ID nguoi thué
(Users._id), NOT NULL
tenantinfo Object NOT NULL Thong tin nguoi
thué (luu trit
tinh)
apartment Objectld | FOREIGN KEY ID cin hé
(Apartments._id), NOT
NULL
apartmentInfo | opject NOT NULL Théng tin cin ho
(Iuu trit tinh)
rentAmount Number NOT NULL Gi4 thué (VND)
contractDate | pjte DEFAULT: Date.now Ngay lap hop
dong
status String ENUM: ['active', ‘expired’, | Trang thai hop
'‘terminated'], DEFAULT: dong
‘active'
signedAt Date DEFAULT: Date.now Ngay ky hop
dong
create At Date AUTO Ngay tao
updateAt Date AUTO Ngay cap nhat
Béang 3.17 Bill
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Tén truong Kiéu dit lieu | Rang budc Mo ta
_id Objectld PRIMARY KEY ID ty dong tao
apartment Objectld FOREIGN KEY ID can hd
(Apartments. id), NOT
NULL
tenant Objectld FOREIGN KEY ID nguoi thué
(Users._id), NOT NULL
month Number MIN: 1, MAX: 12, NOT Thang tinh phi
NULL
year Number NOT NULL Nim tinh phi
electricityUsage | Number DEFAULT: 0 Sb dién tiéu
thu (kWh)
electricityPrice | Number DEFAULT: 3500 Pon gia dién
(VND/kWh)
electricityTotal | Number DEFAULT: 0 Thanh tién
dién
waterUsage Number DEFAULT: 0 S6 nuée tiéu
thy (m?)
waterPrice Number DEFAULT: 15000 Pon gia nude
(VND/m?)
waterTotal Number DEFAULT: 0 Thanh tién
nuoc
updateAt Date AUTO Ngay cap nhat
rentAmount Number DEFAULT: 0 Tién thué nha
otherFees Number DEFAULT: 0 Phi khac
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otherFeesNote | String Ghi chu phi
khac
total Amount Number DEFAULT: 0 Tong tién phai
thanh toan
status String ENUM: ['unpaid', 'paid’, Trang thai
'overdue'], DEFAULT: thanh toan
'unpaid'
paidDate Date Ngay thanh
toan
note String Ghi cha
createdBy Objectld FOREIGN KEY ID nguoi tao
(Users._1d), NOT NULL hoa don
createAt Date AUTO Ngay tao
updateAt Date AUTO Ngéy Cép nhﬁt

Bang 3.18 ServiceRequest.

Tén trudong Kiéu di Rang budc Mo ta

liéu
_id Objectld PRIMARY KEY ID ty dong tao
tenant Objectld FOREIGN KEY ID ng}lc‘yi gl

(Users._id), NOT NULL | yéy cau

type String ENUM: [electricity’, Loai yéu cau
'water', 'maintenance’,
‘cleaning’, 'security’,
‘other’,
'lease_cancellation'],
NOT NULL

priority String ENUM: ['low’, Mirc d6 wu tién
'medium’, ‘high’,
‘urgent’], DEFAULT:
‘medium’
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title String MAX: 200, NOT Tiéu dé yéu cau
NULL

description String MAX: 1000, NOT MO t4 chi tiét
NULL

apartment Obijectld FOREIGN KEY ID can ho lién
(Apartments._id), NOT | quan
NULL

status String ENUM: ['pending’, Trang thai yéu
'In_progress’, cau
‘completed’,
‘cancelled],

DEFAULT: 'pending'

occupants Number DEFAULT: 1 S6 nguoi &

adminResponse String MAX: 1000 Phan hoi tir
admin

respondedAt Date Thoi diém phan
hoi

completed At Date Thoi diém hoan
thanh

images [String] Danh séach tén
file hinh anh dinh
kem

internalNotes String MAX: 500 Ghi chu ndi bd

(chi admin thay)

estimatedCompletion | Date Thoi gian dy kién
hoan thanh

createAt Date AUTO Ngay tao

updateAt Date AUTO Ngay cap nhat

Béang 3.19 Occupants.
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Tén truong | Kiéu dir liéu | Rang budc Mo ta
_id Objectld PRIMARY KEY ID ty dong tao
name String NOT NULL Ho va tén
idCard String NOT NULL S6 CMND/CCCD
phone String S6 dién thoai
relationship | String Mbi quan h¢ vdi chu
hop dong
contract Objectld FOREIGN KEY ID hop dong lién quan
(Contracts._id), NOT
NULL
email String NOT NULL ia chi email
isActive Boolean DEFAULT: true Trang thai hoat dong
notes String Ghi ch( thém
createAt Date AUTO Ngay tao
updateAt Date AUTO Ngay cap nhat
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e So do6 trinh tu dang nhap:
Ngut;l:laung Frontend | AuthController Database Ln:alSltnrage

| Nhip théing tin dang nhip i i |

| POST fapifauthilogin

i | ¥ac thue théng tin _
| e
' AL R R - !
| Tra wé token + userData |

| | Luu token

| Chuyén hudng theo role |

Ng"'mr.i ding Frontend AuthController Database | LocalStorage

1

Hinh 3.15 So d6 chirc ning ding nhap.

e So dd trinh ty admin quan 1y can ho:

Admih \ Fron_tend | ‘ Apartmen?tontrollerl ‘ Data_base‘

' Thém/Stra/X6a can ho >

Goi API tuong Umg >

Thuyc hién thao tac

\ >
| <Kétaua
<Fhanhai
E{ Thong bao két qua
Admlin [ Frontend | ‘ ApartmenfControllerl ‘ Data-base‘

Hinh 3.16 So d6 trinh tu chirc ning quan 1y cin ho.
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e So db trinh chirc nang ky hop dong :

T T

Admin Ngubi thué

; System ‘ v PDFGenerator ‘ ’ DB

' Tao hop déng méi i :

-
>

\ | | Tao file PDF

>

- Sl bt

. _ Glri théng bao

. Xem va ky hgp déng _ |

|

, Luu trang thai ky

-
”~

ACEn  NgERR S | System | | PDFGenerator‘ ‘ DB

T 3

Hinh 3.17 So dd trinh tir chirc ning ky hop dong.

e So db trinh tu béo cao va thong ké:

o

|L )

Admin ‘ReportController | | Database

Yéu cau bao cao

>
Truy van dr liéu

Duliguths
Xt 1y dir lidu

a—

Tra vé biéu do/thong ké

,_1. ReportController \ Database

Hinh 3.18 So dd trinh tu chirc ning bao cdo va thong ké.
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e So db trinh ty chirc ning thanh toan:
Ngudild\ung T

| — |
Xem danh sach hoa don

Trinh duyét Frontend Backend Cdng thanh toan

] i

Truy cap trang “Hda don cua thi*

>
Goi API Iy danh sach hoa don

=
.

]
GET fapiils
]

w

 Tra vé danh sach hoa don

_ Hién thi danh sach hoa don

e | |
{ Bat du thanh toan

i —_ 1

! Nhdn “Thanh toan® trén hda don

Gol hién thi PaymentModal N

| _ Hién thi modal chon phuang thirc thanh todn

| 1
1 Chon phuang thiic thanh todn |

' Chon “Thanh todn bing QR"

>

Gol APl tao ma QR thanh todn

-

GET fapifbills/:billld/qr-payment

Yéu cdu tao ma QR i

CJrvéthongtinmiOR

_Tra vé URLma QR

Hién thi ma QR va thong tin thanh todn
ey |
Xdc nhin thanh toan

AL IR IR L) |

Nhdn “Bé thanh toan xong”

GOl APl xac nhan thanh toan

L

PUT fapi/billsf: billldjpay

-
>

Cap nhat trang thai hda don

Xac nhan thanh todn thanh céng

< Hiéin thi thong bao thanh cing

Goi API lam mai danh sach hoa don

GET fapifbills

« Tra vé danh sach hoa don da cap nhat |

St gao dicnnquoidng ...

Ngudl dung Trinh duyét Frontend ‘ Backend Céing thanh toan

Hinh 3.19 So dd trinh tu chitc ning thanh toan.
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e So d6 hoat dong chtrc nang dang nhap:

M

[ Noubi dung truy cip ing dung |

v

J C8 b5 dang nhap? cm’aﬁ
Admin Vai tré? Ngudi thué ' ™
ai trd ¢ | Hién thi form dang nhap |
. - . J
Chuyén dén trang Admin | Chuyén dén trang Tenant | i
| N ]

[ Nhap tén dang nhap va mét khdu |
E“ Xéc thyc thanh céng? j‘h"’"g

- ~ :
| Lwu token | Hién thj théng béo 151 |
| Phan quyén ngudi dung | Yéu cdu nhép lai

|' Chuyén hudng trang tuong (ng '|
J

I >N

Hinh 3.20 So 6 hoat dong chiic nang bao cdo va thong ké.
e So dd hoat dong chirc ning quan 1y can ho:

P

[ Admin truy cdp quan Iy can hd '|

T
P * ",
.

4 A # ™, :
Thao tac? “ Chinh sira > Xéa \ Xem danh sach
Thém méi T/

N

- ™~ | Chon c&n h cén sira | Chon can hd cén xba d
| Hién thj form thém can h$ | - '

/| Taidanh sichcan hg |
|/-Nh6p th6n§ tin chi tiét "| |~ .ﬂm. / (-.Xéc ia _,| [‘-Hién thi dang béngfltﬂi-“:l
[fLuu hong tn) L thay dﬁlJ_J | Cép nhat csm._}l ("Phan trang, tim kiém )

. | 1 J
®

Hinh 3.21 So d6 hoat dong chtic nang quan 1y can ho.
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e So d6 hoat dong chtrc nang thanh toéan:

P

| Mguwsi thué xem danh sach héa dan |

¥

Chon hda don cédn thanh todn

\ v

hc'“‘a " Da thanh man?::ﬁm tharh todn
| Chon phurang thic thanh todn | | Hign thi thang bia
| ®4c nhén thanh todn | | Cho xem bién lal

rc‘-j:: Thanh (anﬂ:}%
| Cap nhattrang thai ] | Théng bao 16i ]
| G xéc nhdn email \ Yéu cdu thir lal \

Hinh 3.22 So d6 hoat dong chuc ning thanh toan.

e So d6 hoat dong chuc niang xir 1y yéu cau dich vu:

_

Nguip| thud il wéu ciu

¥

HMhip thiing tin yéu ciu

v

| Chen loai dich wy |

v

| Gl & cdu |

—

) ¥
| Luu wae CSDL

v
G théng Bde #8n Admin

i L i
Acdmin tidp nhin yéu céu

| Mg thu theo déi trang thai |

Y
ﬁ' nap qm'-ﬁ‘b l
" Gan nhin vien sy Ghi 18 i do | Mhin théng bdo cilp nhdt
-i:.‘mnnjrnmgm.iu | Thing bio tis chii ]

Thiang béo cha ngedi thudé

| Pl
¥

A
-

Hinh 3.23 So d6 hoat dong chtrc nang xir 1y yéu cau dich vy.
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e So d6 hoat dong chtrc nang dang nhap:

So dé hoat ddng: Quan Iy ngudi &

Y
Ngudi ding dang nhap

Y )
Nguil thud < oo Admin

Y v

Truy cap muc "Ngubi &" Truy cap "Quan Ij nguai 6"
X v
¢ Xem téng quan thing ké
Thém ngudi & méi l
l i Chon can hj dé xem chi tiét
Nhap théng tin (Ho tén, CCCD, 5BT) Sira théng tin ngudi & Xda ngudi & l
l Y l Xem danh sach nguti & timg can hj
¥ Chon méi quan hé Caip nhat théng tin Xac nhan xda
Xem danh sdch ngudi @ l v l
Gri véu cau Gii yéu cdu cdp nhat G yéu cdu xda
_ v v
€6, Tanh cAng? \LBi . >
anh cong? Cép nhat giao dign Cép nhat danh sach
Y
Cap nhét danh sach Hién thj théing bdo Ibi
> < |
X ‘# Y

®

Hinh 3.24 So d6 hoat dong chtrc ning diang nhap.
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CHUONG 4: CAI PAT VA PHAT TRIEN WEBSITE

4.1. Moi truong phat trién va cai dit
4.1.1. Phan cieng va phin mém

Heé thong duogc phat trién va trién khai trén cac hé diéu hanh pho bién hién nay
nhu Windows 10, Windows 11, macOS hodac Linux. Trinh soan thao ma nguén duoc
st dung trong qua trinh phat trién 1a Visual Studio Code do c6 giao dién than thién,
hd tro nhiéu tién ich mo rong cho ca frontend va backend. Moi truong chay ctua hé
thdng st dung Node.js phién ban tir 14.x trd 1én két hop véi trinh quan 1y goi npm
hodc yarn dé cai dat va quan ly cac thu vién. Co s¢ dit 1iéu duoc str dung 1a MongoDB
phién ban tir 4.4 tré 1én, dap ung t6t nhu ciu luwu trit dir 1iéu cta hé thong. Cong cu
Postman hodc Insomnia duoc sir dung dé kiém thir cac API trong qué trinh phat trién.
Ngoai ra, h¢ théng duoc kiém tra va van hanh trén cac trinh duyét web phé bién nhu
Google Chrome, Mozilla Firefox va Microsoft Edge phién ban mgi nhat nham dam
bao kha nang tuong thich.

4.1.2. Cac thw vién va cong nghé chinh

O phia frontend, hé thong sir dung React lam thu vién 16i dé xay dung giao
dién nguoi dung theo hudng hién dai va linh hoat. React Router DOM dugc st
dung dé quan 1y diéu hudng giira cac trang trong mo hinh Gmg dung SPA. Axios
duoc st dung dé thuc hién cac yéu cAu HTTP tir frontend dén backend. React
Context API c6 vai tro quan 1y trang thai toan cuc trong toan bo rng dung. Bén
canh do, hé théng con sir dung céc thu vién hd tro giao dién va trai nghiém nguoi
dung nhu React Icons dé hién thi biéu tuong, React Datepicker dé xtr Iy chon ngay
thang, React Toastify dé hién thi thong bao va React Slick dé x4y dung céc hiéu
tng trinh chiéu hinh anh.

O phia backend, hé théng st dung Express.js lam framework chinh dé xay
dung API trén nén tang Node.js. Mongoose dugc sir dung nhu mét thu vién trung
gian giup két ndi va tuong tac véi co s dit liéu MongoDB. JSON Web Token duoc
sir dung dé thyc hién xac thuc ngudi dung, trong khi Beryptjs duoc st dung dé ma
héa mat khau nham dam bao an toan thong tin. Multer 1a middleware hd trg xtr Iy
upload file. CORS dugc sir dung dé cho phép chia sé tai nguyén giita cac domain
khac nhau. Dotenv gitip quéan 1y cac bién moi trudng trong qua trinh phat trién.
Express Validator dugc str dung dé kiém tra va xac thuc dir liéu dau vao. Nodemon
dugc str dung trong moi trudong phat trién dé tu dong khoi dong lai server khi ¢6 su

thay doi trong ma ngudn.
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4.1.2. Cai dit mdi trwong va phdt trién

Qua trinh cai dat moi trudng phat trién dugc thuc hién bang cach cai dat
Node.js phién ban LTS dé dam bao tinh 6n dinh cho h¢ thng. Tiép theo, MongoDB
Community Server dugc cai dat 1am co s& dit 1iéu chinh va MongoDB Compass dugc
su dung dé ho tro quan ly dit li¢u truc quan. Dy an dugc tai vé tir kho ma nguén va
tién hanh cai dat cac thu vién cho ca backend va frontend bang npm. Hé thong sau do
dugc ciu hinh thong qua file .env v6i cac thong tin can thiét nhu cong server, chudi
két ndi MongoDB va khoa bao mat JWT. Cubi cung, ing dung dugc khéi dong va
truy cdp thong qua dia chi localhost cho ca giao di¢n nguoi dung va API.

4.2 Ciu triic thw muc code
chungcumini/

I—— .gitignore

I—— package.json
I—— package-lock.json
— public/

| — index.html

| I—— favicon.ico

| |—Billjs

| |— Contract.js

| |— Notification.js
|

|

|— Occupant.js
|— ServiceRequest.js

| I—— manifest.json

| L— robots.txt

|

|— server/ (Backend - Node.js & Express)
| I— .env (Bién méi trudng)

| I— Server.js (File kh&i dong server)

| I— seed.js (Dt liéu mau)

| I— package.json

|

| I— middleware/

| | L— auth.js (Xac thuc nguoi dung)

|

| — models/ (Céc md hinh dit liéu MongoDB)
| | I— Apartment.js

|

|

|

|

|
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— routes/ (Céac API xir Iy nghiép vu)

|— apartments.js
|— auth.js

— bills.js

|— contracts.js

I— notifications.js

I— occupants.js

L— serviceRequests.js

L— utils/
L— mailer.js (Xt 1y giri email)

|—— src/ (Frontend - React]S)

I— components/ (Céc component giao dién)

I— AddApartmentForm.js
I— ApartmentManagement.js
I— BillManagement.js

I— ContractManagement.js
I— Header.js

I— NotificationManagement.js
I— PaymentModal.js

I— RentalForm.js

|— ReportsStatistics.js

|— ServiceRequestManagement.js
I— TenantBills.js

|— TenantOccupants.js

|— TenantServiceRequest.js
L UserManagement.js
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|— pages/ (Céc trang chinh ctia hé théng)
|— Admin.js
|— ApartmentDetail.js

|— Login.js
L— Tenant.js

|
|
| |— Home.js
|
|

I—— styles/ (Céc file CSS cho giao dién)
| I—— Admin.css

| I—— ApartmentManagement.css
| I—— BillManagement.css

| I— ContractManagement.css

| I— Home.css

| I— Login.css

| I— Tenant.css

|

L UserManagement.css
L— utils/

L — imageOptimizer.js (Xt Iy t6i vu hinh anh)
4.3. Két qua dat dwoc

>

#& Dream House

Chao mirng dén véi
m House

Khong gian s6ng ly tudng cho cuge song hién dai ctia ban

Danh sach can ho

& Titca(s) Controng (0) | & D3 thué (5)

Hinh 4.1 Giao dién trang home.
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Cin hé 202

NI

® r" ’

Théng tin chi tiét

[ Tang: 2
l Gid: 5.000.000 VNB/théng
[ Dién tich: 4 v

Hinh 4.2 Giao dién xem chi tiét can ho.

Dream House

Chao miing ban tré lai

Dang Nhap

Nhép thong tin dé truy cap tai khoan

§ Tén déng nhdp

& Mat kha
1

Dang Nhap —

Hinh 4.3 Man hinh dang nhap.
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v O (36)2 Ngdy1DémMUadTap: % | @ Sabdnguse case x | () Facebook % | ¥ Tiinh soan thio PlantUML x @ reactipp x o+ - u] X
€ G O localhost3000/admin e Hr 20 0
&8 [ Tétcd ddutrang
Quén Ly ‘ Dream House Admin Dashboard
m Thdng Ké Bao Cio ~ ~ - -
il Thong Ké & Bao Cao
£ Quinlycan He
Nam: 2025 v Thang:  Thang 11 v
:—J Quén Ly Hop Bang
#8 Quén Ly Ngudi Diing Téng Doanh Thu Ty Lé Thanh Toén Doanh Thu Tiéu Thu Trung
Thang Hién Tai Binh
R i 9.893.000d | = 67% 4
Tir 2 héa don da thanh 2 dathanh todn / 3 0 g 89 kWh
todn téing s6 théng 11 nam 2000 Bién: 9 m’ nudc

Quan Ly Thdng Bao
§ Quén Ly Héa Ban

~/ Doanh Thu Theo Thang (2025)

£} Yéu Cau Dichvu

B Q Search

meof.cnBca@yE

Hinh 4.4 Giao dién trang admin (chu chung cu).

v ® sitaldl PlantUML ERD x [ resctapp x 4+
€« > C © localhost:3000/admin
Quan Ly & Dream House Admin Dashboard

Tl Théng Ké Bio Cao

“] Quin Ly Hgp Bong

Quan Ly Can Ho

Danh Sach Can Hé (9)

28 Quin Ly Nguei Ding

Quin Ly Ngudi &

Quin Ly Théng Bdo

Quén Ly Hoa Bon

Can hé 402 Can ho 401 Can hé 303
£ Yéu Cau Dich Vy
Tang: 4 Tang: 4 Tang:
Gid: 5.000.000 9 Gidz 5.000.000 ¢ Gid 4500000 ¢
Dién tich: 3 Dién tich: 35 Dién tich: 30
Phong: 1 Phong: 1 Phong
Trang thai: DA THUE Trang thii: CON TRONG Trang thii: CON TRONG
Ghi chi: Phong dep Ghi chd: Phd b o Ghl chu: Phong dep va hin dai phis hop vai gia dinh

< wpDecoOBfowe

s Q Search

Hinh 4.5 Giao dién chtic nang quan ly can ho.

BITPM
Ao BBy B
= o X

& QA % @ wongnc

Can h 203
Tang:

Gid: 4500000 ¢
Dién ten: 45

Phong: 2
Trang thai: CON TRONG

Ghi chi: Nha dep thin thién voi nguol &

2w Mg

~ M e 127712025
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Quan Ly # Dream House Admin Dashboard m

lal Theng Keé Bio Cio Quan Ly Hop Dong

4> Quén Ly Can HE

tongaoann  13.000.000

Téngsehopdeng 3 Hop dong hoatdeng 3
B Quin Ly Hop Bong thu VND

28 Quin Ly Nguai Diing

. STT Ngudi thué Céan hd Gia thué Ngay ky Trang thai Thao tac
i Quan iy Ngusi &
1 Kigu Phudc Vinh 5.000.000 VND  7/12/2025 m AETA a |
; Can hg 402
Quaén Ly Théng Bao 0961964144 ¢
ang 4
Vinh01082003@grmail.com

i  Quin Ly Héa Bon

2 Lé Trung D 3000000vNe 24110205 ((TREEAED m
4 Yéu Cau Dich Vu @ frung Dung 10/ HOAT BONG LT x|

Can h 201
0900123123 .
ing

dung@gmail.com

Hinh 4.6 Giao dién chirc ning quan 1y hop dong.

Quan Ly & Dream House Admin Dashboard § Dang Xuét

Tao Hoéa Pan Mai

Il Théng Ké Bio Cao

Can hé: * Nguéi thué:

4 Quanly Can He
- Chon can hé — . khua €6 ngudi thué cho can hé nay
| Quan Ly Hgp Béng
Thing Nam:
28 Quan Ly Ngudi Dung 12 2025
i Quan Ly Ngusi & Dién tiéu thu (AWh): Gi dién (VNE/KWh)
0 3500
‘Quan Ly Théng Bao
é Quan Ly Héa Ban Thanh tign dign:
04
L Yéu Cau Dich Vu
Nude tiéu thu (m’) Gia nude (VND/m®):
0 15000

Hinh 4.7 Giao dién chirc niang quan 1y hoa don.
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Quan Ly B Dream House Admin Dashsoord

Thong Ké Bao Cao

4

Quan Ly Cén Ho

] Quan Ly Hop Bong

28 Quan Ly Ngudi Ding 5 choxu
> s wra o o Loc theo trang théi

i QuiniyNguei & £+ Quan Ly Yéu Cau Dich Vu

Tétca v

Quan Ly Théng Bao

§ Quan Ly Héa Bon

2 A HOAN THANH
£¥ Yéu Cau Dich vy

Hinh 4.8 Giao dién chirc ning Quan 1y yéu cau dich vu.

Chi Tiet Hoa Ban Thang 11/2025

Théng tin chung

Can ho: Can hg 101 - N/A
Ngay tao: 18:47:49 16/11/2025

Trang thai: CHUA THANH TOAN

Chi tiét dién nudc

Dién tiéu thy: 44 kWh x 3.500 d/kWh 154.000 d
Nudc tiéu thu: 21m? x 15.000 d/m* 315.000 d

Tién thué nha: 4.000.000 d

Tong cong: 4.469.000d

v

Hinh 4.9 Giao dién chtic ning xem chi tiét hoa don.
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Thanh todn bing ma QR

Chi Tiét Hoa Dan Théng 11/2025

Thong tin chung

Can hg: Can h 101 - N/A
Ngay tao: 18:47:49 16/11/2025

Trang thai: CHUA THANH TOAN

Chi tiét dién nudc

Dién tigu thy: % 3.500 d/kWh 154,000 d
Nude tiéu thy: ? % 15.000 d/m’ 315.000 d

Tien thué nha: 4.000.000 d

Tong cong: 4.469.000d

(e [ o
v

Hinh 4.11 Giao dién chiic niang xem chi tiét hoa don.
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4.4. Kiém thir h¢ thong
4.4.1. Ké hoach kiém thir
Muc tiéu kiém thr:

Pam bao tat ca cac chirc ning hoat dong dung theo yéu cau
Phét hién va stra 1i trudc khi trién khai
Kiém tra tinh twong thich trén nhiéu trinh duyét

Danh gia hiéu nang va trai nghiém nguoi dung

Phuong phép kiém thr:

Unit Testing: Kiém thir timg function/component doc lap

Integration Testing: Kiém thir trong tac giita Frontend - Backend - Database
System Testing: Kiém thir toan b ludng nghiép vu End-to-End

User Acceptance Testing (UAT): Kiém thtr voi ngudi ding thuc té

Cong cu kiém thir:

Manual Testing (kiém thir thil cong)

Chrome DevTools (kiém tra 18i, network, performance)
Postman (kiém thir APT)

MongoDB Compass (kiém tra dit liéu)

4.4.2. Két qua kiém thi

Bang 4.1 Test case chlic nang dang nhap

ID | Tén Test Mo ta Budc thuc Két Két qua thyc | Trang
Case hién qua té thai
mong
doi

TC | Pang nhap | Kiém tra 1. Truy cap Pang bung nhu Pass
01 | thanh cong | dang nhap trang dang nhap mong doi

véi tai nhap thanh
khoan hop 2. Nhap cong,
1€ username chuyén
ding vao
3. Nhap trang
password chinh
ding
4. Nhan nut
bang nhap
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TC | Sai mat Kiém tra 1. Truy cap Hién Dung nhu Pass
02 | khau dang nhap trang dang thi mong doi
khi nhap sai | nhap thong
mat khau 2. Nhap béo sai
username mat
dung khau
3. Nhép
password sai
4. Nhan Ping
nhép
TC | Tai khoan | Kiém tra 1. Truy cap Hién bung nhu Pass
03 | khongton | dang nhap trang dang thi mong doi
tai Vi tai nhap thong
khoan 2. Nhap bdo tai
khong ton username khoan
tai khong tdn tai khong
3. Nhan Ping | ton tai
nhap
TC | Bo trong Kiém tra khi | 1. Truy cép Hién bung nhu Pass
04 | dir liéu khong nhap | trang dang thi mong doi
thong tin nhap thong
dang nhap 2. Khong bao
nhap yéu cau
username va | nhap
password dir licu
3. Nhan Ping
nhap
TC | Sai dinh Kiém tra 1. Truy cap Hién Ding nhu Pass
05 | dang username c6 | trang dang thi mong doi
username | ky tu khong | nhap thong
hop 1¢ 2. Nhap bao dir
username c6 | li€u
ky tu dac biét | khong
3. Nhan Dang | hop 1¢
nhap
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KET LUAN

Trén day 1a toan bd nodi dung bao cao d6 an tot nghiép. Trong qué trinh nghién
ctru va xdy dung hé thong, em da hoan thanh dé tai “Xay dung website quan Iy chung
cu mini” theo dung yéu cau dé ra. Hé théng da tmg dung thanh cong cac cong nghé
web hién dai nhu ReactJS ¢ phia giao dién nguoi dung va Node.js ¢ phia may chu,
két hop MongoDB dé quan 1y dir lidu, giup website c6 kha ning phan hdi nhanh, giao
dién truc quan, dé sir dung va tuong thich voi nhiéu thiét bi.

Cu thé, hé théng cho phép chu chung cu quan 1y cin ho, cur dan va cac hoa
don tién ich, dong thoi cu dan c6 thé xem thong tin cin ho, tra ctru héa don, giri yéu
cau bao tri hodc lién hé quan 1y. Admin c6 thé quan 1y toan bo nguoi ding, can ho,
hoa don va dam bao hé théng van hanh 6n dinh.

Tuy nhién, bén canh nhiing két qua dat duoc, h¢ théng van con mot sd han ché
nhu chua tich hop thanh toan truc tuyén, chwa c6 tinh ning thong bao ty dong qua
email/SMS, va chua t6i vu duoc trai nghiém giao dién trén mobile. Trong tuong lai,
hé thdng co thé duoc ning cip véi cac tinh ning nhu tich hop cdng thanh toan dién
tu, xay dung ung dung mobile, nang cao bao mat va ty dong hoa thong bao cho cu
dan va chu chung cu.

I KET QUA PAT PUQC

Hé théng quan 1y chung cu mini duoc xay dung thanh cong, van hanh muot
ma va dap ung day du cac yéu cau dé ra. V& mit cong nghé, dd an di ap dung hiéu
qua React)S cho giao dién ngudi dung, Node.js/Express cho phan backend va
MongoDB dé quan 1y di liéu, gitp hé théng phan hoi nhanh, 6n dinh va dé mé rong.
Nguoi ding, bao gdm cu dan va chii chung cu, ¢ thé thuc hién céc thao tac tra citu
thong tin cin ho, xem va thanh toan hoa don, glri yéu cau bao tri hodc phan hoi truc
tiép toi ban quan 1y. Admin hé théng c6 thé quan 1y toan bo thong tin cu dan, can ho,
hoa don va giam sat hoat dong ciia hé thong. Qua qua trinh thuc hién, db an gitp
ngudi thue hién ndm viing quy trinh phat trién Gng dung web theo mé hinh frontend
— backend tach biét, xdy dung API RESTful, thiét ké co so dir liéu linh hoat va ap
dung céc kién thuc 14p trinh web vao thuc tién.

I HAN CHE
Mic du dat duoc nhidu két qua tich cuc, hé théng van con mot sd han ché can

khic phuc. Hién tai, hiéu sut ctia hé thong cé thé chua téi uu khi xtr ly dong thoi
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nhiéu nguoi dung, dan dén do tré trong cac thao tac tra ctru hda don hodc gui yéu cau
bao tri. Vé bao mat, hé théng can bo sung cac 16p xac thuc nang cao, co ché ma hoéa
dir liéu nhay cam va bién phap chong tan cong nhu XSS hay CSRF dé dam bao an
toan thong tin. Ngoai ra, cdc tinh ndng m¢d rong nhu thong bdo tu dong qua
email/SMS, tich hop thanh toan tryc tuyén va goi ¥ lich bao tri théng minh van chua
dugc trién khai, 1am han ché trai nghiém va tién ich cho cu déan ciing nhu chu chung
cu.
I HUONG PHAT TRIEN

Dé hoan thién va nang cao chat luong hé thong trong twong lai, c¢6 thé trién
khai mét s6 hudng phat trién nhu sau t6i vu hiéu suit bang cach nghién ciru va cai
thién Trong tuong lai, hé thong c6 thé duoc nang cip dé ting cudng hiéu suit, bao
mat va mé rong tinh nang. Cu thé, viéc tdi vu tbe do phan hoi APL cai thién truy van
co s6 dit liéu va ap dung co ché cache s& gitip hé thong van hanh 6n dinh khi c6 nhiéu
ngudi ding truy cap dong thoi. V& bao mat, c6 thé trién khai x4c thuc hai 16p (2FA),
ma hoa dit liéu nhay cam va kiém soat truy cp theo vai trd ngudi dung (RBAC) dé
bao vé thong tin. V& mit tinh nang, h¢ théng c6 thé tich hop thanh toan truc tuyén
cho cac loai héa don, thiét 1ap thong bao ty dong qua email hoic SMS, phat trién tmg
dung mobile cho Android va iOS, ciing nhu 4p dung cac thudt toan théng minh dé goi
y lich bao tri, nhéc nhd thanh toan hodc dé xuét dich vu phu hop cho cu dan, tr do

nang cao trai nghiém nguodi dung va gia tri quan 1y chung cu.
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TAI LIEU THAM KHAO

"ExpressJS" [Online]. Available: https://expressjs.com/.

"NodeJS" [Online]. Available: https://nodejs.org/en/docs/.
Tai li¢u JavaScript: https://javascript.info/37

Tai li¢u React: https://reactjs.org/docs/getting-started.html
StackOverFlow: https://stackoverflow.com/

Youtube: (1906) Hoi Dan IT - YouTub

NSk

"MongoDB" [Online]. Available: https://www.mongodb.com.
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