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TOM TAT

Tén dé tai: Ung dung Node.Js, React, Postgresql xay dung hé thdng quan 1y quan
Trinh Café Pa Nang.

Sinh vién thuc hién: Lé Van Nhat
Ma s6 SV: 2151220116 Lop: 21CT3

Trong bdi canh nganh F&B (Food and Beverage) ngdy cang canh tranh, cac quan
café can nhiing giai phap cong nghé dé ning cao hiéu qua quan 1y va tbi wu trai nghiém
khach hang. Céc hé thong quan 1y thu cong hodc phan mém cuc bo thudng boc 16 nhicu
han ché, gy khé khan trong viéc mé rong quy mé va dong bo dir lidu. Do do, viéc xay
dung mot hé théng quan 1y hién dai, toan dién, bdo mat va c6 kha nang mo rong trd

thanh nhu cau tat yéu.

Pé tai tap trung phat trién hé théng quan 1y quan café vdi cac chiic ning cot 15i:
quan 1y menu, quan 1y ban va khu vuc phuc vu, xtr Iy don hang, thanh toan, va théng ké
doanh thu. Hé thong duoc thiét ké dé phuc vu da ddi twong: nhan vién (giam tai cong
viéc thu cong), khach hang (dat mon va thanh toan tién 1¢i), va chti quén (b4o cdo doanh

thu minh bach va phan tich hi¢u qua kinh doanh).

V& cong nghé, hé thong sir dung Node.js cho backend dé xur 1y dong thoi nhiéu
yéu cau véi tc do cao, React cho frontend giup xay dung giao dién truc quan, hién dai
va than thién, va PostgreSQL dé quan ly dir li€u tap trung, an toan va dé mo rong. Su

két hop nay dam bao tinh 6n dinh, hiéu qua va bao mat trong subt qua trinh van hanh.

Két qua ky vong cua dé tai 1a mot hé thdng quan 1y quan café hoan chinh, c6 kha
nang trién khai thyc té tai cdc quan vira va nho. Hé thdng gitp giam thiéu sai sét, rat
ngan thoi gian phuc vu, dong thoi nang cao trai nghiém khach hang va niang suit lao
dong. Bén canh d6, hé thdng ciing cung cip nén tang dé phat trién thém céc tinh ning
nang cao trong twong lai nhu goi ¥ mén bang Al tich hop thanh toan dién tir, hay quan
Iy khach hang than thiét.

Véi dinh huéng ung dung thuc tién va tinh mé rong cao, dé tai khong chi giai quyét
dugc nhu cau hién tai ctia cac quan café ma con dong gop vao tién trinh chuyén doi s6
trong linh vuc dich vy an uéng, tao loi thé canh tranh bén virng cho Trinh Café noi riéng
va nganh F&B noi chung.



LOI NOI PAU

Trong qué trinh thuec hién d6 an tot nghiép véi dé tai “Ung dung Node.js, React,
PostgreSQL trong xay dung hé thong quan 1y quan Trinh Café Pa Ning”, em d nhan
duoc sy hd tro tir rat nhiéu phia, em xin chan thanh cam on dén nhirng nguoi da déng

hanh vé&i em trong khoang thoi gian 4 thang vira qua.

Trudec ti€n, em xin chan thanh cam on TS. Poan Duy Binh, nguo1 da tin tinh huéng
dan va ho trg em trong subt qua trinh thuc hién dd an. Su chi dan, kién thuc chuyén mon
sdu sic va nhitng y kién gép ¥ quy bau cta thdy di gitip em dinh huéng ding dan trong
qua trinh nghién ctru va phat trién hé thong. Em rat biét on vi thay di ludn sén sang giai
dap moi thic mac va hd trg hét minh cho em dé em c6 thé hoan thanh t6t nhat nhiém vu

cua minh.

Em ciing xin cam on Khoa Cong nghé Thong tin, Trudng Pai hoc Kién tric Pa
Néng, noi di cung cip mai truong hoc tap va nghién ciru tét nhat dé em phat trién. Cac
thay co trong khoa di tao diéu kién thuan lgi cho em trong qua trinh hoc tap va nghién
ctru.

Véi diéu kién thoi gian ciing nhu kinh nghiém han ché cua sinh vién nén bai bao
c4o nay khong thé tranh khoi nhiing thiéu sét. Chiing em rat mong nhan duoc su chi
bao, dong gop ¥ kién cta quy thay co ciing nhu 161 nhan xét ctia hoi dong bao vé do an
dé em co diéu kién bd sung, nang cao kién thic cia ban than, phuc vu tét hon cho cong

tac sau nay.

Em xin chan thanh cam on!

il



CAM DOAN

T6i xin cam doan rang do an tot nghiép véi dé tai "UNG DUNG NODE.JS,
REACT, POSTGRESQL TRONG VIEC XAY DUNG HE THONG QUAN LY
QUAN TRINH CAFE PA NANG" 14 két qua nghién ctru va lam viéc cta riéng toi
duéi sy huéng dan cta TS. Poan Duy Binh.

Tat ca nodi dung trong do an, bao gdm cac phan nghién ctru 1y thuyét, phan tich
hé thong, thiét ké va trién khai déu do toi tu thyc hién. Nhirng tai liéu, s6 liéu tham khao

tir cac ngudn khac déu dugc trich dan ro rang va ding quy dinh.

T61 hoan toan chiu trach nhiém vé tinh trung thuc va chinh xac cta cac ndi dung
trong dO 4n nay. Néu co bat ky sai pham nao, t6i xin chiu hoan toan trach nhiém trudc

nha trudng.

Sinh vién thuc hién

Lé Vin Nhat

il
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UNG DUNG NODE.JS, REACT, POSTGRESQL TRONG VIEC XAY DUNG HE THONG QUAN LY QUAN
TRINH CAFE

MO PAU

Trong bdi canh cong nghé thong tin phat trién nhanh chéng, cac nganh dich vy,
dic biét 1a linh vuc F&B (Food and Beverage), da va dang c6 nhiing thay d6i 16 rét trong
cach thuc quan ly va van hanh. Cac quan café, nha hang ngay nay khong chi tip trung
vao chat lugng san phém, ma con cshu trong dén viéc tdi wu hoa quy trinh phuc vy, rat
ngan thoi gian chd doi va nang cao trai nghiém khach hang. Piéu nay thuc ddy nhu cu

ap dung cac hé théng quan 1y hién dai, thong minh va c6 tinh ty dong héa cao.

Thuc té cho thay, nhiéu co so kinh doanh van dang str dung phwong phap quan 1y
tht cong hoic phan mém truyén thdng véi nhiéu han ché: dir liéu phan tan, thiéu dong
b, kho khin trong viée md rong va tich hop cac tinh ning méi. Didu nay khong chi gay
ling phi thoi gian, ting nguy co sai so6t ma con han ché kha nang phan tich va dua ra
quyét dinh chinh x4c ctia chi quan. Do dé, viéc nghién ctru va xay dung mot hé thong

quan 1y quan café dua trén nén tang cong nghé hién dai 1 yéu cau cép thiét.

Pé tai "Ung dung Node.js, React va PostgreSQL trong xay dung hé théng quan 1y
quan Café (Trinh Café)" ra doi nham giai quyét nhitng bét cap d6. Hé thong dugc thiét
ké dé cung cap cac chiic ning co ban nhung quan trong nhu quéan 1y thuc don, quan 1y
ban, dit moén, xir 1y thanh toan, bao cdo doanh thu va hé tro phan tich dit liéu. Khong
chi dimg lai & d6, hé thong con huéng toi kha nang mé rong trong twong lai, véi cac
tinh nang nang cao nhu goi y mén tu dong, quan 1y khach hang than thiét, hay tich hop

thanh toan dién tir.

Véi viéc lya chon cac cong nghé phd bién va manh mé hién nay nhu Node.js cho
backend, React cho frontend va PostgreSQL cho co sé dir liéu, hé thong ky vong mang
lai hiéu suét cao, 6n dinh, dé bao tri va dam bao an toan dir liéu. Day ciing 1a by cong
nghé phu hop dé phat trién cac ing dung web hién dai, linh hoat va dé trién khai thyc
té.

Dé tai khong chi ¢6 ¥ nghia thuc tién d6i véi quan Trinh Café, ma con c6 thé ap dung
rong rai cho cic co s kinh doanh trong nganh F&B. Viéc trién khai hé thong s& gop
phan thic day qua trinh chuyén d6i sb, nang cao chat luong quan 1y, cai thién dich vu
khach hang va hd trg doanh nghiép phat trién bén viing trong méi truong canh tranh
ngiy cang gay gat.
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CHUONG 1. POI TUQONG VA PHAM VI

1.1. Téng quan dé tai

Trong bdi canh chuyén doi sé dang dién ra manh mé trén toan cau, viéc tng dung
cong nghé thong tin vao hoat dong quan 1y kinh doanh di tré thanh mot xu thé tat yéu,
dac biét la trong linh vuc dich vy an uéng — noi yéu cau su linh hoat, nhanh chong va
trai nghiém khach hang ngay cang duoc dit 1én hang dau. Cac quan café hién nay khong
chi don thuan 14 noi thudéng thire d6 uéng ma con 1a khong gian lam viée, gip g, giai
tri, va do do6 viéc quan 1y hoat dong cua quan mot cach hi¢u qua dong vai tro vo cung

quan trong.

O Viét Nam, phan 16n cac quan café van dang sir dung phuong phap quan 1y thi
cong hodc cac phan mém roi rac, thiéu tinh két néi va kha nang mo rong. Piéu nay dan
dén viéc quan 1y dir liéu con chong chéo, ton thoi gian, dé xay ra sai sét khi xtr 1y don
hang, thanh toan hay thdng ké doanh thu. Trong khi d6, & cac qubc gia phat trién, nhicu
thuong hiéu 16n nhu Starbucks, Costa Coffee, hay Dunkin’ da 4p dung cac nén tang quan
1y tich hop, cho phép khach hang dit mon tryc tuyén, thanh toan dién tir va tich diém
thudong ngay trén cting mot hé thdng. Su khac biét nay cho thay tiém ning to 16n trong
viéc ung dung cac cong nghé web hién dai vao hoat dong quan 1y quan café tai Viét

Nam.

Trude thuc tién do, dé tai “Ung dung React, Node.js va PostgreSOL trong xdy
dung hé thong quadn 1y qudn Café”’ duge hinh thanh voi muc tiéu phat trién mot hé thong

quan 1y toan dién, hi¢n dai va than thién véi nguoi dung. s

Hé théng dugc thiét ké theo mé hinh Client—Server, trong do phia frontend chiu
trach nhiém hién thi va tuong tac, con backend déng vai tro xir Iy logic nghiép vu, két
ndi co s dit liéu, dam bao trao do6i thong tin hiéu qua gitra nguoi dung va hé théng. Muc
tiéu cua dé tai khong chi dimg lai ¢ viéc xay dung mot phan mém quan 1y don gian, ma
con hudng dén tao ra mot nén tang c6 thé mé rong cho cac mé hinh café da chi nhanh,
tich hop céac chie nang nhu thong ké doanh thu, quan 1y nhan vién, theo di tinh trang

ban, dat mon truc tuyén va xu ly thanh toan.

V& mit nghién ctru, dé tai gop phan khang dinh tinh tng dung thuc tién cua cac

cong ngh¢ web hi¢n dai trong viéc giai quyét cac van dé thuc t€ ctia doanh nghiép vira

Sinh vién thyc hién: Lé Van Nhat GVHD: TS. boan Duy Binh 2
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va nhd. V& mit ki thuat, viéc két hop React, Node.js va PostgreSQL cho phép tan dung
vu diém cua ting cong nghé: hiéu ning cao, kha ning tai st dung ma ngudn, bao mat,
va dé dang trién khai trén nhiéu méi truong khac nhau. Hé théng dwgc phat trién theo
huéng RESTful API gitp viéc md rong sang mobile app hoic tich hop véi cac nén tang

khac tré nén thuan tién hon.

Khi hoan thién, san phdm cta dd 4n s& mang lai nhiéu loi ich thuc té: giup chu
quan dé dang quan 1y hoat déng kinh doanh, giam thiéu sai sot trong khau phuc vu, tdi
wu quy trinh van hanh, déng thoi mang lai trai nghiém tién loi cho khach hang. Ngoai
ra, hé théng con co thé tro thanh nén tang tham khao cho céc sinh vién, nha phét trién

hodc doanh nghiép nhé muén uing dung cong nghé vao linh vuc quan 1y dich vu.

Tom lai, dé tai khong chi cé y nghia trong pham vi hoc thuat ma con mang gié tri
tmg dung thyc tién cao, dap ing nhu cau chuyén dbi sb trong nganh dich vu in ubng,
dong thoi khang dinh vai tro cta 1ap trinh web hién dai trong viéc xdy dung cac giai

phap quan 1y thong minh va bén viing cho tuong lai.

1.2. Pdi twong nghién ciru

Dé tai tap trung nghién ciru va phat trién mot hé thdng quan 1y quan café truc tuyén,
trong d6 xac dinh hai ddi twong (actor) chinh tham gia vao hé théng bao gdm: Khach
hang va Ngudi quan tri (Quan 1y quan). Mdi d6i trgng dam nhiém mot vai tro khac nhau
trong qué trinh van hanh va khai thac h¢ théng, nham dam bao toan bod quy trinh dat

mon, phuc vu va thanh todn dién ra hi¢u qud, nhanh chong va chinh xéc.
e D041 véi khach hang

Khach hang 12 ngudi sit dung cudi (end-user) cua hé théng, co vai tro chinh 1a
xem va dit mén trwe tuyén thong qua giao dién web. Thong qua hé thong, khach hang
c6 thé trai nghi¢m viéc dat moén tién loi tai quan hodc tr xa, déng thoi theo doi trang thai
phuc vu mét cach truc quan. Cac churc nang chinh ma khéach hang c6 thé thuc hién bao

gom:

- Truy cap website dé xem danh sach mén theo danh muyc.
- Ding ky, dang nhap dé dit mon va luu thong tin ca nhan.
- Chon ban hodc quét ma QR tai ban dé dit mon.
- Thém moén vao gio hang, dat mén va giri yéu cau phuc vu dén nhan vién.
- Theo déi tinh trang don hang (dang pha ché, di phuc vy, di thanh toan).
Sinh vién thyc hi¢n: Lé Van Nhat GVHD: TS. Doan Duy Binh 3
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- Panh gia chét luong dich vu hodc phan hoi sau khi st dung dich vu.

e DO4i voi quan tri

Nguoi quan tri 1a ngwoi chiu trach nhiém quéan 1y va diéu hanh toan b hoat
dong cua hé théng quan café. Ho st dung giao dién quan trj riéng dé theo ddi doanh thu,
xir Iy don hang va quan 1y thong tin lién quan dén quan. Céac chitrc ning chinh ma quan

tri co thé thuc hién bao gém:

- Quan ly danh myc mon (thém, stra, x6a).

- Quan 1y thong tin moén an/dd uéng: tén mon, gia, hinh anh, mo t4, tinh trang.

- Quan ly ban va khu vyc phuc vu, theo ddi trang thai tirng ban (rdnh, dang phuc
vy, da dat trude).

- Xt ly va xac nhan don hang, cap nhat trang thai phuc vu va thanh toan.

- Quan Iy nguot dung (khach hang va nhan vién).

Théng ké va bao cdo doanh thu, hd tro ra quyét dinh quan 1y.
1.3. Pham vi nghién ciru

1.3.1. Vé chikc ning

beé tai tap trung vao vi¢c phat trién cac chirc nang co ban cua mot hé thong quan

Iy quan café truc tuyén, bao gom:

- Dang nhép, ding ky va quan ly tai khodn nguoi dung (khach hang va quan tri
vién).

- Xem menu mon, chi tiét tirmg mén kém hinh anh va gia ban.

- Pit mon tryc tuyén hodc tai quan thong qua ma QR cia ting ban.

- Quan ly gi6 hang va don hang: thém, stra, hlty mon trong gié hang, theo doi trang
thai don (dang pha ché, da phuc vu, da thanh toan).

- Quan 1y ban va khu vuc phuc vu cho ngudi quan tri, bao gdm viéc cép nhat tinh
trang ban (ranh, ban, dat trudc).

- Quan ly danh myc moén va san phém: thém, chinh stra, x6a, cap nhat thong tin
mon.

- Thong ké va bao c4o doanh thu, gitp ngudi quan tri theo ddi hiéu qua kinh doanh
theo ngay, thang, quy.
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Céc chlrc nang mo rong nhu tich hop thanh toan dién tir, chuong trinh khach hang
than thiét, hodc tinh ning dit ban trudc online ¢ thé khéng dugc trién khai trong pham
vi hién tai, ma chi dugc dé cap ¢ muc dinh hudng phat trién tuong lai.

1.3.2. Vé cong nghé
Dé tai sir dung ReactJS cho phan frontend va Node.js két hop ExpressJS cho phan

backend, dam bao kha ning phan hdi nhanh va d& mé rong. PostgreSQL dugc chon 1am
hé quan tri co s& dir li€u chinh vi uu diém vé tinh 6n dinh, bao mat cao va kha nang xu

1y dit li€u phuc tap.

Pham vi nghién ctru khong bao gom viéc tim hiéu sdu vé cac cong nghé nang cao

nhu Al, Machine Learning, Big Data hay cac framework ngoai pham vi dé tai.
1.3.3. Vé sian pham

San pham chinh 1a mot website quan 1y quéan café truc tuyén, bao gom:

- Phan danh cho khéach hang: xem menu, dat mén, theo doi don hang.

- Phan danh cho quan tri vién: quan Iy moén, ban, don hang, ngudi dung va doanh
thu.

Co s¢ dir 1iéu dugc thiét ké chuan hoéa, ho trg mé rong khi trién khai tai nhiéu chi
nhanh khéac nhau. San pham hudng dén quan café tam trung hoac chudi nhd, noi can hé

théng quan 1y linh hoat va d& van hanh.
1.3.4. Vé giao di¢n

Giao dién website duoc thiét ké theo phong cach hi¢n dai, don gidn va than thién,

str dung mau sic nhe nhang, d& nhin, pht hop véi dic trung thuong hiéu quan café.

Hé théng uu tién kha nang hién thi tot trén thiét bi desktop va mobile, str dung

Responsive Design dé tu dong diéu chinh bé cuc.

Céc trang chinh bao gém: don hang, ban, thuc don, quan ly menu, danh muc, bao

cao.
1.3.5. Vé moi truwong trién khai

Website duoc phat trién va chay trén moi trudong web sir dung Node.js runtime két

hop PostgreSQL server. Méi truong trién khai thir nghiém bao gom:

- MOoi trudng phat trién: chay cuc bo trén localhost, Network IP.
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- Hé thong hoat dong tét trén céc trinh duyét hién tai (Chrome, Brave, Edge).
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CHUONG 2. COSO LY THUYET VA CONG CU

2.1. Tong quan vé hé théng thong tin quan 1y

Management Information Systems

Hinh 2. 1 Téng quan vé hé thong théng tin qudn 1y

H¢ thong thong tin quan ly (Management Information System — MIS) 12 mot
tap hop duoc to chitc bao gom: phan cirng (hardware), phan mém (software), dir liéu
(data), con nguoi (people) va quy trinh (procedures) nham muc dich thu thap, xu ly,
Iuu trit va phan phéi thong tin dé phuc vu cho cong tac quan 1y, diéu hanh va hd tro

ra quyét dinh trong t6 chirc hodc doanh nghiép.

MIS doéng vai tro nhu mdt cau nbi gitra hoat dong thuc té va hé théng quan tri cua
doanh nghiép, gitp cac cap quan 1y theo ddi va kiém soat toan bo hoat dong mot cach
hé thng, chinh x4c va kip thoi. Ngay nay, khi cong nghé thong tin phét trién manh mg,
céc hé thong MIS khong chi mang tinh hd trg ma con tré thanh yéu té trong tam trong
chién lugc phat trién doanh nghiép.

2.1.1. Muc tiéu ciia hé thong thong tin quan Iy

Mot hé théng MIS duogc xay dung nham dat cic muc tiéu chinh sau:

- Tuw dong héa quy trinh: Giam thiéu cic cong viéc thii cong, han ché sai sot

do con nguoi va tang toc do xu ly.
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Quan 1y dir liéu tap trung: T4t ca thong tin duoc luu trit trong mot hé théng
théng nhat, d& truy xuit va bao tri.

Nang cao hiéu qua quan 1y: Cung cip dit liéu chinh x4c gitp nha quan 1y dua
ra quyét dinh nhanh chong va hiéu qua.

Tiét kiém chi phi van hanh: Giam nhu ciu nhan su ¢ nhitng khau tac vu don
gian, toi ru nguon lyc.

HS tro phan tich hoat dong kinh doanh: Thong qua cac bao cao, biéu do,

biéu thdng ké doanh thu, san phdm bén chay...

2.1.2. Vai tro cua MIS trong linh vwc quan ly quan café

Trong md hinh kinh doanh quén café, MIS c6 vai trd dic biét quan trong vi khoi

lugng giao dich cao, quy trinh phuc vu nhiéu budc va yéu cau chinh xac gan nhu tuyét
d6i. MIS giup:

Quan 1y menu va gia ban

- Dé dang cap nhat thong tin mén, gia thanh, hinh anh.

- Phén loai mén theo danh muc giup khach hang dé tim kiém.

Quan ly ban va khu vuc phuc vu

- Theo dbi trang thai ban (Ranh khach / di c6 khach ngoi).

- HO trg quét QR dé khach hang ty xem menu va goi mon.

Quan Iy don hang theo thoi gian thyc

- Pon hang duoc giri truc tiép dén quay bar hoic bép.

- Giam thiéu sai sot giita nhan vién phuc vu va pha ché.

- Céap nhat trang thai don hang theo tung budc.

Quan Iy nhan vién va phan quyén

- Quan ly tai khoan: admin, thu ngan, nhan vién phuc vu.

- Theo dbi lich lam viéc, ca 1am, hiéu suit lam viéc.

Béo cao doanh thu, phan tich hoat dong kinh doanh

- Tu dong thong ké doanh thu hang ngay, hang tuan, hang thang.

- Xac dinh san pham ban chay, khung gi dong khach.

- HO tro quan ly dua ra quyét dinh diéu chinh gia, s6 lugng nhan vién hoic
chinh sach kinh doanh.

Nho MIS, toan bg hoat dong cua quan café duoc tw dong héa — ghi nhan chinh

xac — kiém soat chat ché, giup nang cao hi€u qua van hanh va trai nghi¢m khach hang.
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2.1.3. Sw can thiét ciia hé thong théng tin qudn Iy trong vigc qudn 1y qudn café hién
nay
Trong bdi canh chuyén doi sb, viéc tmg dung MIS trong kinh doanh quan café 1a

xu hwéng tit yéu, xuit phat tir nhu cau:

- Ting su canh tranh: Quan café cin nang cao chit luong va tdc do phuc vu.
- Giam sai s6t: Viéc ghi order thu cong d& gdy nham 1an, gdy mat thién cam d6i
v6i khéach hang.
- Theo doi doanh thu minh bach: Chu quan c6 thé theo ddi tir xa, tranh thét
thoat.
- Téi wu nhan Iwe: Giam chi phi nhan vién phuc vu nho ty dong dit mon thong
qua viéc ty dong hoa dat mon qua QR.
- Quan ly nhiéu chi nhanh: MIS gitp dong bo dit lidu toan hé thong.
V&i md hinh café hién dai, viéc tmg dugnj MIS khong chi 14 loi thé ma con 14 yéu
cau bat budc dé van hanh 6n dinh, chuyén nghiép va c6 kha niang mé rong.
2.1.4. Lién hé véi dé tai
Trong dé tai “Ung dung React, Node.js va PostgreSQL trong xdy dwng hé thong
quan 1y qudan Café”, viéc trién khai MIS duogc thé hién qua:
- ReactJS: Xay dung giao dién nguoi dung truc quan, than thién.
- Node.js: Xt Iy nghiép vy, quan 1y ludng dir liéu va giao tiép véi co sd dit licu.
- PostgreSQL: Luu trit tap trung, bado mat toan bo dit li€éu nhu mon, don hang,

ban, nhan vién, ...

Hé thong duoc thiét ké dap Gmg nhu cau cia mé hinh quan café thyc té, dong thoi

dam bao kha ndng mé rong trong tuong lai.
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2.2. Cong cu va cai dat

2.2.1. Visual Studio Code

Visual Studio Code

Hinh 2. 2 Visual Studio Code

Visual Studio Code (VS Code) 1a mot trinh soan thao ma ngudén manh mé va hoan
toan mién phi, dugc phat trién boi Microsoft. VS Code hd trg nhiéu ngon ngit 1ap trinh
phd bién nhu HTML, CSS, JavaScript, TypeScript, Python, PHP,... va dic biét c6 kha
ning mo rong linh hoat théng qua céc tién ich mé rong (extensions). Piéu nay giup 1ap
trinh vién c6 thé tily chinh méi truong lam viéc phi hop véi timg cong nghé sir dung,
chang han nhu ReactJS, Node.js, hay PostgreSQL — nhitng cong nghé chinh dugc ap
dung trong dé tai.

VS Code cung cap nhiéu tinh ning hd tro 1ap trinh vién nhu goi y ma (IntelliSense),
kiém tra 131 ca phap, tich hop Git, debug truc tiép, va Live Server gitp xem két qua ngay
1ap tirc khi chinh stra. Trong dé tai nay, VS Code duogc str dung lam moi truong phat
trién chinh cho ca frontend va backend. Vi giao dién than thién va kha ning mo rong
qua cac tién ich nhu ESLint, Prettier, React Developer Tools va REST Client, VS Code
gitip qué trinh 14p trinh, kiém thtr va quan 1y ma ngudn tré nén nhanh chéng, hiéu qua
va thuan tién hon.

U'u diém:

- Mién phi va nhe: Dung lugng nho, khoi dong nhanh, hoat dong on dinh trén
nhiéu hé diéu hanh (Windows, macOS, Linux).
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- HO tro da ngdn ngir: Lam viée t6t véi HTML, CSS, JavaScript, TypeScript,
Python, PHP, React, Node js,...

- Tich hop Git: Cho phép commit, push, pull, va theo ddi lich st thay di ma
ngudn tryc tiép trong IDE.

- Tinh niang goi y ma thong minh (IntelliSense): Ty dong hoan thanh, goi ¥
bién, ham, va ct phéap giup 1ap trinh nhanh va chinh xac hon.

- HO tro Debug: Cho phép chay va kiém tra 16i chwong trinh truc tiép trong VS
Code ma khong can cong cy ngoai.

- Hé sinh thai mé rong: Cung cp hang nghin plugin nhu ESLint, Prettier, Live
Server, React Developer Tools,... hd trg nhiéu framework khac nhau.

- Live Preview: Hién thi két qua thay d6i giao dién ngay lap ttc, gitp toi uu
qua trinh phat trién frontend.

- Giao dién than thién va tiy bién cao: C6 thé thay d6i chu dé, phim tat, va

céu hinh theo phong céch ca nhan.
Nhwoc diém:

- Phu thudc vao tién ich mé rong: Mic du linh hoat, nhung VS Code can cai
dat nhiéu plugin dé hd tro day du chirc nang, dé gay xung dot hoic lam cham
chuong trinh néu cai qua nhiéu.

- Hiéu niang giam khi mé du an lén: Khi lam viéc véi cac dy an React hodc
Node.js ¢6 nhiéu tép tin, VS Code c6 thé tiéu tén nhiéu RAM va CPU.

- Cau hinh ban dau phirc tap: Nguoi méi bat dau can thoi gian dé cai dat va
c4u hinh cac tién ich mé rong can thiét.

- Han ché tinh niing ning cao so v6i IDE chuyén dung: Mot s6 tinh nang nhu
thiét ké giao dién tryc quan, quan ly co s¢ dit liéu hodc debug nang cao khong
manh bang cac IDE nhu WebStorm hay IntelliJ.

- Céap nhat thwong xuyén: Viéc cap nhat lién tuc doi khi gay 16i khong tuong
thich véi plugin cii.

Cac budrc cai dat:

Vi du an duoc thuc hién trén Linux (cu thé 1a Ubuntu) nén s& chi tap trung huéng dan
cai dat cho Ubuntu

Cach 1: cai dat VS Code trén App Center:
B1: Vao App Center, trong 6 tim kiém gé tir “code”
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Featured Results for "code"

Explore

) Productivity Sortby  Relevance v Filter by  Snap packages All categories

Development

code table viewer
Games

Code editing. Redefined. tv(table viewer) for delimited text
| 1627 votes file(csv,tsv,etc) In terminal

| 1 votes

code-insiders codesearch-cli
Visual Studio Code Alex Murray ©
Code editing. Redefined. Deblan Code Search CLI tool

| 50 votes | 2 votes

Manage codespell CodeChecker

(o]

@ About Fix common misspellings in your code CodeChecker Is an analyzer tooling, defect
S database and viewer extension

Hinh 2. 3 Tim kiém VSCode trong AppCenter

B2: Vao ting dung c6 biéu tuong ciia VS Code va nhan nit install

Explore

r Featured
B code
Y Productivity

Development
Development VEopme

& Games
Channel latest/stable ea1445cc v Install

1627 votes Confinement Download size License
Classic 325.38 MB Proprietary

Verslon Published Links
ea1445cc Jul 3, 2024

v Gallery
Manage

(@) About www.ts - node-express-ts - Visual Studio Code

\L

Hinh 2. 4 Tién hanh cai dat
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Cach 2: cai dat bﬁng lénh Terminal:

B1: Vao trang web https://code.visualstudio.com/Download

B2: Chon vao muc .deb

DE LAO0BEHE =

Download

Download Visual Studio Code

ree and built on open source. Integrated Git, debugging and extensions

& .pm + Mac
Red Hat, Fedora, SUSE macOs 1.0+

deb 64 Am32 Arméd 21 Intel chip  Apple silicon  Universal
o xBA A2 Amms i )
37 B4 Am32 Amed CLI Intel chip Apple sificon

#p Snap Store

CLI %64 Am32 Améd

Hinh 2. 5 Tdi file cai dat cho Ubuntu

B3: Sau khi tai vé thanh céng nhan nut Super (Window), g& tim kiém Terminal hodc
nhan t6 hop phim Ctrl + Alt + T dé mo tng dung Terminal.
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B4: Diéu huéng dén thu muc chua file vira tai vé, & day toi luu vao thu muc Downloads

bang 1énh “cd Downloads™.

nhatlee@192: ~/Downloads

: $ cd Downloads
: $ s

$

Hinh 2. 6 Truy cdp vao thw muc chira file cdi dit bang Terminal

B5: Thuc hién cai dat bf?lng 1énh “sudo apt install ./tén_file.deb”, nhap mat khau nguoi

dung va nhan Enter, hop thoai yéu cau xac nhan chon Yes.

nhatlee@192: ~/Downloads

: % cd Downloads
% 1s

: $ sudo apt install ./code 1.166.3-1764118892 amd64.deb
Mote, selecting 'code' instead of './code 1.106.3-1764110892 amdé4.deb’
Installing:

summary :
Upgradin 9, Installing: 1, Removing: @, Not Upgrading: 3
: @B/ 114 MB
: 461 MB / 9,445 MB available

ownloads/code 1.186.3-1764110892 amd64.deb code amd64 1.106.3-1764118892 [114 ME]
econfiguring packag
cting previously un ted package code.
ding database ... 2947 files and directories currently installed.)
Preparing to unpack .../code 1.106.3-1764110892 amd64.deb ...
Unpacking code (1.106.3-1764110892) ...

Hinh 2. 7 Tién hanh cai dat
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2.2.2. Node.JS

®

Hinh 2. 8 Node.JS

Node.js 1a mot nén tang chay ma JavaScript phia may chii (server-side), duoc xay
dung trén V8 Engine ctia Google Chrome va phat trién bai Ryan Dahl vao nam 2009.

Khac véi JavaScript chi chay trén trinh duyét, Node.js cho phép 1ap trinh vién st
dung cing mdt ngdn ngit dé phat trién ca frontend va backend, giup tiét kiém thoi gian

va dé quan ly ma nguon.

Trong dé tai nay, Node.js duoc sir dung dé xay dung phan backend ctia hé thong
quan 1y quan café. N6 xtr Iy yéu cdu tir ngudi ding, twong tic véi co s¢ dir licu
PostgreSQL, xac thuc ngudi dung, quan 1y don hang, va cung cip API cho phan frontend
ReactJS thong qua m6 hinh RESTful API.

U'u diém:

- Hiéu nang cao: Node.js sir dung md hinh bat dong bo (asynchronous) va co
ché non-blocking I/O, giup xir Iy déng thdi nhiu yéu cau ma khong bi treo
server.

- Dung chung mot ngon ngit: Ca frontend va backend déu str dung JavaScript,
giup giam do phurc tap va chi phi hoc tap.

- Kho thu vién phong phti: Hé sinh thai npm (Node Package Manager) cung cip
hang triéu g6i hd tro cho viéc phat trién nhanh chéng.

- D& mo rong va trién khai: Phu hop cho cac ting dung thoi gian thyc nhu chat,
dat moén, theo doi don hang, ...
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- Cong dong 16m: Co tai lidu va hd trg da dang, d& tim kiém giai phap khi gip

16i.
Nhuoc diém:

- Khéng phu hop cho tac vu tinh todn niang: Do st dung don ludng, Node.js
khong manh trong cac tac vu CPU-intensive (vi du: xur Iy hinh anh, thuat toan
phtc tap).

- Xt 1y 151 bat ddng bd phtic tap: Viéc quan 1y callback hoic promise sai c6 thé
dan dén 18i kho kiém soét.

- Bao mét phu thudc thu vién: Mot s6 goi npm c6 thé chira 16 hong bao mat néu
khong dugc kiém tra k.

- Khong co chuan céu trac ¢d dinh: Mdi 12p trinh vién co thé t6 chirc code khac

nhau, gy khé khan cho viéc bao tri néu 1am viéc nhom 16n.
Cac budrc cai dat
B1: Cai dit Curl bang 1énh “sudo apt-get install curl -y”

nhatlee@192: ~

: % sudo apt-get install curl -y
e lists
Building dep
Reading state inform .. Done
The following NEW packag will be installed:
curl
0 upgraded, 1 newly installed, ® to remove and 3 not upgraded.
Need to get 270 kB of archives
After this operation, 506 kB of additional disk space will be used.
Get:1 http://deb.debian.org/debian trixie/main amd64 curl amd64 8.14.1-2+debl3u2 [270 kB]
Fetched 270 kB in @s (713 kB/s)
Selecting prev ¢ unselected package curl.
(Reading database ... 297917 files and directories currently installed.)

Preparing to unpack .../curl_8.14.1-2+debl3u2 amd64.deb ...
Unpacking curl (8.14.1-2+debl3u2) ...

Setting up cur 4.1-2+deb13u2) ...

Processing tri s for man-db (2.13.1-1) ...

i=4

Hinh 2. 9 Cai dat Curl

B2: Kich hoat repository bang 1énh “curl -sL https://deb.nodesource.com/setup 12.x |
sudo -E bash -
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B3: Cai dit Node.JS va Npm bang 1énh “sudo apt install nodejs” va “sudo apt install

2

npm

o e nhatlee@192: ~

: % sudo apt install nodejs

Installing:

Installing dependencies:

Suggested packag
npm

summary:
Upgrading: ©, Installing: 12, Removing: @, Not Upgrading: 3
Download size: 19.9 MB
Space needed: 84.8 MB / 8,976 MB available

Continue? [Y/n] Y
:1 http://deb. ian.org ia "ix in amd64 1i amdé4 1.34.5-1 [98.2 KB]
:2 http://deb. ian.org - nain amd64 no ( d all 4.0.2-3 [3,932 B]
:3 http://deb. ian.org rixi nain amd64 node-co ack all 0.24.0-5 [712 kB]
4 http://deb. ian. ia g ain amd64 no 654 20. iy sg-1 [352 KB]
http://deb. ian.o g nain amdé4 orn a .1+ds+~cs25.17.7-2 [128 kB]
http://deb. ian.org g nain amd64 node-cjs-module-le all 1.2.3+dfsg-1 [30.6 kB]
http://deb. ian.org/debian tr :/main amdé4 node-balanced-match all 2.0.0-1 [4,872 B]
: //deb. ian.org/ i g in amdée4 -brac pansion all 2.8.1+~1.1.8-2 [8,812 B]
://deb.debian.org/debi " in amd64 node-minimatch all 9.0.3-6 [76.8 kB]

Hinh 2. 10 Cai dat Node.JS

B4: X4c minh cai dat Node.JS, Npm va kiém tra phién ban ctia Npm lan luot 1 “node -

-version” va “npm --version”

-] nhatlee@192: ~

% node --version
v20.19.2

$ npm --version
9.2.0

$

Hinh 2. 11 Kiém tra phién ban ciia node.JS va Npm
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2.2.3. PostgreSQL

PostgreSQL

Hinh 2. 12 PostgreSQL

PostgreSQL 1a h¢ quan tri co sé dir liéu quan h¢ (RDBMS) ma nguén mo manh
mé, duoc phét trién tir Pai hoc California tai Berkeley va duy tri boi cong dong toan
cau. PostgreSQL tuan thu chit ché chuan SQL, dong thdi hd tro cac tinh ning nang cao

nhu trigger, stored procedure, foreign key, transaction, va JSON cho dit liéu phi cau tric.

Trong dé tai nay, PostgreSQL dugc sir dung lam co s¢ dir li¢u chinh dé luu trit toan
b thong tin ctia hé théng quan 1y quan café nhu: ngudi dung, mén udng, ban, don hang,
chi tiét hoa don, va théng ké doanh thu. Viéc lya chon PostgreSQL gitip dam bao tinh

toan ven, On dinh va bao méat dix liéu trong qua trinh van hanh hé théng.
Uu diém:

- M4 ngudén mé, mién phi: Co6 thé sir dung, tiy chinh va mé rong ma khong
mat phi ban quyén.

- Po tin cdy cao: HO tro ACID (Atomicity, Consistency, Isolation,
Durability) dam bao tinh toan ven dir li€u trong moi giao dich.

- Hiéu ning manh mé: Xt Iy tét cac truy van phuc tap, pht hop voi hé théng
co lugng dit li¢u 1on.

- HO6 tro dir liéu phong pha: Luu trit ca dit liéu dang quan hé va phi quan hé
(JSON, XML).

- Tinh mé rong cao: Cho phép dinh nghia ham, kiéu dir liéu, va chi muc riéng

phtt hop véi nhu cau.
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- Bao mat tot: H tro ma hoa dit liéu, phan quyén nguoi dung, va xac thuc truy
cap linh hoat.

- Twong thich da nén tang: Hoat dong t6t trén Windows, Linux, macOS.
Nhuwoc diém:

- Cau hinh ban dau phire tap: Can thiét lap chi tiét vé quyén truy cép, cong,
va file cAu hinh (postgresql.conf).

- Hiéu ning thip hon MySQL trong cic tac vu nhé: Do ti uu cho hé théng
16n, viéc xir 1y truy van don gian c6 thé cham hon mét cht.

- Cong cu hd tro dd hoa han ché: Du c6 pgAdmin 4, nhung chwa than thién
bang cac cong cu thuong mai nhu SQL Server Management Studio.

- Yéu cau hiéu biét vé SQL nang cao: Kha ning mo rong cao nhung doi hoi

nguoi ding c6 k¥ nang quan tri co sé dit lidu tot.
Cac budrc cai dat
Cai dat PostgreSQL.:

B1: Cai dat package Postgres cung vo1 mot package -contrib c6 cac ti¢n ich va chic

ning bd sung bang 1énh “sudo apt install postgresql postgresql-contrib”

e o nhatlee@192: ~

:$ sudo apt install postgresql postgresql-contrib
Note, selecting 'postgresql' instead of 'postgresql-contrib'
Install

Installing dependencies:

ed packages:
gresql-doc postgresql-doc-17 isag

summary :
Upgrading: @, Installing: 14, Removing: @, Not Upgrading: 3
1 : 20.0 MB
4.2 MB / 8,683 MB available

Continue? [Y/n] Y
et: ://deb.debi .org/debian trixie/main amdé4 libjso erl all 4.10000-1 [87.5 kB]

://de ian.org a r nain amd64 postgresql-client-common all 278 [47.1 kB]
://de ian.org/ r nain amd64 libio-pty-perl amd64 1:1.20-1+b3 [34.3 kB]
s/ /de ian.org/ rix nain amd64 libipc-run-perl all 20231003.8-2 [101 kB]
2/ /de ian.org/ ri nain amd64 postc 1-common-dev all 278 [72.4 kB]
://de ian.org/ = r nain amd64 postg - n all 278 [112 kB]
://deb.debian.org/debian tr nain amd64 libcommon-sense-perl amd64 3.75-3+b5 [22.9 kB]

Hinh 2. 13 Cai dat PostgreSQL

B2: Kiém tra dich vu bang 1énh “sudo systemctl start postgresql.service”
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Cao dat pgAdmin4:

Bl: Cai dit khoa cong khai cho luu trit (néu chua thuc hién trude d6): curl -fsS
https://www.pgadmin.org/static/packages pgadmin org.pub | sudo gpg --dearmor -o
/usr/share/keyrings/packages-pgadmin-org.gpg

B2: Tao tép cau hinh kho lwu tri: sudo sh -c 'echo "deb [signed-
by=/usr/share/keyrings/packages-pgadmin-org.gpg]
https://ftp.postgresql.org/pub/pgadmin/pgadmind/apt/$(Isb_release  -cs) pgadmind
main" > /etc/apt/sources.list.d/pgadmin4.list && apt update'

B3: Cai dat pgadmin4

- Cai dat cho ca ché do desktop va web: sudo apt install pgadmin4
- Chi cai dat moi truong desktop: sudo apt install pgadmin4-desktop

- Chi cai dat cho ché d6 web: sudo apt install pgadmin4-web

o o nhatlee@192: ~

: $ sudo apt install pgadmin4
Installing:

Installing dependencies:

Suggested packages:
apache2-doc apache2-suexec-pristine | apache2-suexec-custom ufw

summary:
Upgrading: ®, Installing: 8, Removing: ®, Not Upgrading: 4
PLTIGET ze: 209 MB
Space needed: 2,217 kB / 8,544 MB available

continue? [Y/n] |}

Hinh 2. 14 Cai dat pgadmin4

B4: CAu hinh may cha web, néu ban di cai dit pgadmind-web: sudo

/usr/pgadmin4/bin/setup-web.sh
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2.2.4. React

Hinh 2. 15 ReactJS

ReactJS 1a mot thu vién JavaScript ma nguon mé duoc phat trién bai Facebook
(nay 12 Meta), ra mat 1an dau nam 2013. React duoc sir dung dé xay dung giao dién
nguoi dung (User Interface) cho cac ing dung web hién dai, dic biét 13 cac hé thong c6

nhiéu thanh phan (component) tai sir dung va can cap nhat dit liéu nhanh.

Trong dé tai nay, ReactJS duoc dung dé phat trién giao dién website quan 1y quan
café, bao gdm ca phan khach hang (xem menu, dit mon, theo ddi don hang) va phan
quan tri vién (quan 1y mon, ban, doanh thu, nguoi dung). React giup tao ra giao di¢n

tuong tac linh hoat, phan hoi nhanh va than thién v6i ngudi ding.
Uu diém:

- Téc dd cao véi Virtual DOM: React chi cap nhat phan thay d6i trén giao dién
thay vi tai lai toan bd trang, gitip ting hiéu ning dang ké.

- Tai sir dung component: Cho phép chia nho giao dién thanh nhiéu component
doc lap, dé bao tri va mo rong.

- Két hop dé dang véi backend: D& dang tich hop voi Node.js RESTful APL,
gitip truyén dir liéu muot ma giira frontend va backend.

- Cong ddng 16, tai liéu phong phii: C6 nhiéu thu vién hd trg (React Router,
Redux, Axios, Bootstrap, TailwindCSS, v.v.).

- Hb trg SPA (Single Page Application): Cho phép xay dung tng dung web

hoat dong mugt ma ma khong can tai lai trang.
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- Twong thich da nén tang: C6 thé phat trién tiép thanh timg dung di dong bang
React Native.

Nhuoc diém:

- Can hoc thém cdng cu bo tro: D¢ phat trién day du, 1ap trinh vién can nim
vitng thém Redux, Router, Hooks, ...

- Thay d6i nhanh: React cap nhat thuong xuyén, cé thé khién mot sd thu vién
hodc cu phap cii khong con tuong thich.

- Khong phai framework hoan chinh: React chi tap trung vao phan hién thi,
nén cac chirc ndng khac nhu routing, quén 1y trang thai, xac thuc,... phai cai
thém thu vién.

- Kho t6i wu SEO: Vi 1a img dung SPA, viéc t6i vu SEO can thém cau hinh (vi
du: Next.js hoac SSR).
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3.1.

TRINH CAFE

CHUONG 3. PHAN TiCH VA THIET KE HE THONG

Khao sat hién trang quan ly quan café

Qua khéo sat mot s6 mé hinh quan café truyén thng, phan 16n quy trinh quan 1y

hién nay van con mang tinh thu cong, thi€u sy dong bo va dé xay ra sai sot. Mot sO van
deé pho bién:

Quan Iy menu va gia ban

- Thay d6i gia thuong duoc cap nhat tha cong.

- Nhan vién dé nham 13n mén khi menu gom nhiéu laoij d6 udng.

- ft co cong cu theo ddi mon ban chayhay dénh gia nhu cau khach hang.

Quan 1y ban va khu vuc

- Trang thai ban thudng dugc theo doi bang cach xem ban d6 da c6 khach
ngdi r0i hay chua hodc ghi chi miéng.

- Tinh trang ban khong dugc cap nhat theo thoi gian thuc.

Quy trinh goi mén

- Nhan vién ghi order bang gidy dé& din dén sai sot (ghi nhAm mén, nhim
ban).

- Khi quan dong, thoi gian nhap don vao may thu ngan lau lam anh hudng
dén trai nghiém khach hang.

Quan 1y don hang va thanh toan

- Pon hang khong duogc luu trit tap trung.

- Viéc tong két doanh thu cudi ngay hodc giao ca mat nhiéu thoi gian, dé that
thoat.

- Khong theo doi dugc lich stt don hang cua khach.

Quan 1y nhan vién

- Chim cong, theo doi cong viéc chua c6 hé théng cu thé.

- Kho danh gia hiéu suét va phan quyén rd rang.

Béo cao va thong ké

- Céc bao cao thuong duoc 1ap thu cong bang Excel.

- Chua c6 cong cu phan tich doanh thu, san pham ban chay ... theo thoi gian.

Két ludn: Viéc xay dung quan 1y hé thong 1a can thiét dé t6i uvu van hanh, giam

sai s6t va nang cao chat lugng phuc vu.
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3.2.  Yéu ciu chitc niing ciia hé thong

Dua trén két qua khao sat va phan tich thuc té hoat dong tai cac quan café, hé théng
can dap tng diy du cic chtrc ning nhim hd trg ngudi dung (khach hang) va quan tri
vién (chu quan/nhan vién). Cac yéu cau chitrc nang duoc chia thanh hai nhém chinh nhu

sau:
3.2.1. Churc nang danh cho khach hang

Khach hang 1a ddi tuong truc tiép str dung giao dién dit mén. Hé thong phai cung
cap céc chirc ning giup khach hang dé dang thao tac, nhanh chéng va chinh xac.
e Dang ky tai khoan
- Khach hang c6 thé tao méi tai khoan.
- Cho phép cap nhat thong tin tai khoan sau khi tao.
e Ding nhap hé théng
- Xa4c thyuc thong tin dang nhap.
- M3 hoa mat khau dé dam bao an toan.
e Xem danh sach menu
- Hién thi toan bd menu theo danh muc.
- Hién thi gid va mo6 td mon.
- Tim kiém mén in theo tén.
e Xem menu bang mi QR
- Khach hang quét ma QR tai tung ban.
- H¢ théng tu xac dinh sb ban va trang thai ban.
e Thém moén vao gié hang
- Chon s lugng mon.
- Tinh tong tién theo thoi gian thyc.
- Chinh sira sb luong hoic x04 mén khoi gié hang.
e Dit mon
- Pon order dugc x4c nhan va duoc gui gén hé thong.
- Hién thi thong bao thanh cong.
e Theo doi tinh trang don order
- Theo déi trang thai: dang pha ché / da phuc vu / hoan tat.
- Ty dong cép nhat theo thoi gian thyec.

e Xem lich sir don order
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- Xem danh sach don da dat.

- Xem chi tiét tmg hoa don.

Cap nhat thong tin

- Thay d6i mat khau, thong tin lién hé.
- Luu lai lich sir thay dbi.

3.2.2. Chirc nang danh cho qudn tri vién

Quan tr1 vién c6 quyeén cao nhat, quan 1y toan bo dit li¢u cua h¢ thong va dieu hanh

hoat dong quan café.

Dang nhéap quan tri vién

- Bao mat bang tai khoan riéng.

- Phan quyén: Admin — Nhan vién.

Quan ly danh muc mén

- Thém danh muc méi.

- Chinh stra tén danh muc.

- Xoa danh muc thira / khong can thiét.

- Rang budc: chi dugc xoa khi danh muc khong c6 mon.
Quan 1y mén udng

- Thém mén moi.

- Chinh stra tong tin mon.

- Xoa mon khoi menu.

- Hién thi danh sach mén theo danh muc.
Quan ly ban

- Thém ban méi véi s6 ban.

- Sinh ma QR tu dong cho mdi ban.

- Céap nhat trang thai ban (ranh / ban).
Quan ly don

- Xem danh sach cac don dang cho xur ly.

- Cap nhat trang thai don hang: dang pha ché = dang phuc vu = hoan tét.

- Huy don khi khach hang yéu cau.
Quan ly nguoi dung
- Thém tai khoan nhan vién.

- Phan quyén: admin, nhan vién, khach hang.
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- Cap nhat thong tin tai khoan.
- Kho4 hodc x04 tai khoan khi can.
Théng ké doanh thu
- Théng ké theo ngay, tuan, thang, quy, nim.
- Biéu dd truc quan doanh thu.

- Xem san pham ban chay, doanh thu theo mén.

Xuit file bao cao khi can.

Quan 1y hé théng

- Sao luu va phuc hdi dit liéu.

- Céu hinh cac thong s6 hé thong.

- Giam sat hoat dong truy cap cua ngudi dung.

Yéu cau phi chirc ning

Yéu cau phi chirc nang 1a cac ti€u chi khong truc ti€p thé hién chirc ndng ctia h¢

théng nhung c6 vai trd quan trong, dam bao hé thong hoat dong 6n dinh, dang tin cay

va mang lai trai nghiém tot cho ngudi ding. Dudi ddy 1a cac yéu cau phi chitc ning

chinh cta hé thong quan 1y quan café:

3.3.1.

3.3.2.

Hiéu nang (Performance Requirements)

Hé théng phai dam bao thoi gian phan hoi dudi 2 gidy véi cac tic vu nhu xem
menu, cap nhat gié hang, quan ly don hang.

Hé thdng phai xua 1y dugc nhiéu request dong thoi tir khach hang ma khong bi
treo hodc giat lag, dat biét vao gid cao diém.

Co s& dir liéu PostgreSQL can t6i vu truy van dé dam bao hiéu suat cao khi sb
lugng moén va don dat tang 1én.

Tinh on dinh (Reliability)

Hé théng phai hoat dong lién tuc ma khong bi gidn doan, dam bao tinh on dinh
cho hoat dong kinh doanh.

Thong tin don hang, trang thai ban, va dir li¢u khach hang phai dugc luu trix dé)ng
bd chinh xac.

Céc 16i phat sinh phai dugc hé thong ghi lai dé dé kiém tra va khic phuc.
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Tinh bdao mdt (Security Requirements)

Mat khau ngudi dung phai dwgc mi hod bing thuit toan berypt hodc twong
duong.

Phén quyén 13 rang giita admin — nhan vién — khach hang.

API phai dugc bao vé bang JWT (JSON Web Token) tranh truy c4p trai phép.
Hé thdng phai c6 co ché kiém soét truy cdp va han ché quyén theo vai tro.

Dir lidu truyén giira client va server nén str dung giao thirc HTTPS khi trién khai

thuc té.
Kha nang mo rong (Scalanility)

Kién triic hé théng (React — Node.js — PostgreSQL) phai dé& dang mé rong khi
quan c6 thém chi nhanh.

Heé thdng c6 thé thém moi danh myc mén, ban hodc tinh ning ma khong anh
huong dén ciu trac tong thé.

Backend sir dung RESTful API gitip dé dang tich hop v&i mobile app trong twong
lai.

Tinh thdn thién voi ngwoi dung (Usability)

Giao dién phai d& hiéu, don gian, truc quan va phu hop voi nhidu ddi tuong ngudi
dung.

Hé thong phai hd tro tiéng Viét.

Céc nat bam, biéu twong va mau sic phai rd rang, dé thao tac.

Giao dién khach hang can hién thi menu va gia 1 rang, thao tac dat mén nhanh.

. Tinh twong thich (Compatibility)

Hé thong phai hoat dong t6t trén hau hét cac trinh duyét hién co.
Tuong thich voi tat ca cac thiét bi.
Giao dién st dung Responsive Design dé tu diéu chinh trén kich thuéc man hinh

khac nhau.
Kha nang bdo tri (Maintainability)

Ma nguon can dugc té chuc theo cau truc rd rang, dé hiéu, ho trg mé rong va stra
16i.

Backend va frontend tach biét gitp bao tri timg phan d& dang.
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- Céc thanh phan trong React phai duoc chia nhé thanh component gitip tai str dung
va thay ddi nhanh chéng.
3.3.8. Sao luu va phuc hoi (Backup & Recovery)
- Co s0 dir liéu PostgreSQL phai c6 co ché sao luu dinh ky dé tranh mat dit liéu.
- Hé théng can cho phép khéi phuc dit lidu trong trudng hop xay ra 16i nghiém
trong hodc su cd may chu.
3.4. Mo hinh nghiép vu
Mo hinh nghiép vu gitp moé ta cc chirc ning chinh va ludng hoat dong trong hé
thdng quan 1y quéan café. Thong qua cac biéu dd Use Case, Activity va Sequence, ta c6
cai nhin tong quan vé cach céac tac nhin twong tic voi hé thng, cling nhu cach dit liéu

va quy trinh hoat dong dugc xtr 1y.
3.4.1. Biéu dé Use case

e (Céc tac nhan (Actor)

- Khach hang (Customer): Ngudi truc tiép thao tac tdat mon trén tng dung.

Nhén vién / Quan trj vién (Staff / Admin): Nguoi quan 1y hé théng: mén, ban, doanh

thu, don hang.

Xem trang
{hai don hang

Xac nhan /
Hoan thanh
don

Hinh 3. 1 So d6 Use Case tong qudat
e Use Case danh cho khach hang
Bang 3. 1 Bang danh sach Use Case Khach hang

Use Case Mo ta
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Pang ky tai khoan Tao tai khoan méi dé dit mon
Pang nhap Truy cip hé thong bang email/mat khau
Xem Menu Xem danh sach mon, gia, preview mon
Chon ban bang QR Quét mi QR ding ban dang ngdi

Thém mon vao gid

Chon mon, so lugng moén

bat mon

Xac nhan dat mon

Theo doi trang thai don

Xem tién trinh pha ché, phuc vu

Xem lich str don hang

Xem lai cac don da dat

o

Thanh toan

Xem / duyét
menu

Xem lich s

A

Khéach hang

tai ban don hang

Xem trang
khai don hang

Hinh 3. 2 So' d6 Use Case phan rd Khdach hang
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e Use Case danh cho quan tri vién

Bang 3. 2 Bang danh sach Use Case quan tri vién

Use Case

Mo ta

Quan ly danh muc

Thém / stra / x04 danh muc

Quan ly mon

Thém / stra / x0a moén

Quan Iy ban

Tao ban, cap nhat trang thai

Quan 1y don hang

Nhan don, xac nhan, cap nhat trang thai

Quan 1y nguoi dung

Thém / stra / xoa tai khoan nhan vién hoac khach

Thong ké doanh thu

Xem bao cdo ngdy / tudn / thang

Q

Quan tri vién

Quan ly ban
Cafe Tables

Quan Iy chi

nhanh
Locations

Quan Iy danh

muyc
Categories

Qudn Iy hé thénd
Trinh Café

Quan Iy nguei
dung
Users

Quan ly den
hang
Orders

Quan ly thanh
toan
Payments

thai don

Hinh 3. 3 So' do Use Case phdn rd Qudan tri vién

Mo ta Use Case bang 10i
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Use Case: Dat mon (Khach hang)

Muc tiéu: Cho phpes khach hang dat mon qua ma QR

Ludng chinh:

A i e

Khach quét md QR dé chon ban.

Hé thdng x4c dinh sé ban va chuyén dén menu.
Khach chon mén — thém vao gio hang.

Khach x&c nhan don hang.

Hé thdng giri don dén nhan vién pha ché.
Khach theo doi trang thai don.

Use Case: Quan ly don hang (Admin)

1
2.
3.
4

Admin xem danh sach don méi.

Cap nhat trang thai don — “Pang pha ché”.
Sau khi hoan tit — chuyén sang “D3 phuc vu”.
Khi thanh toan — chuyén sang “Hoan tat”.

Quan ly danh muc
Categories

Sira danh
muc
Xoéa danh
muc

an Admin / Nhan
vién

Quan ly moén
ltems

An/Hién
mon

Hinh 3. 4 Use Case quan ly menu, danh muc
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Ban tréng

Cap nhat
trang thai
ban

Hinh 3. 5 Use Case Quan Iy ban
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3.4.2. Biéu dé Hoat dpng (Activity Diagram)

Quan tri Khach hang

Quét ma QR

Hién thi ban & menu

Xem menu

|

Chon mon & s6 lugng

Sl tiép

Cap nhat gid hang

Xang

Xac nhan dat man

Lyu don hing
Chuyén ban — Dang phuc vu

|

Bon hidn thi cho nhan vign

l

Pha ché
Cap nhat trang thai

l

Phuyc vy
Cap nhdt trang thai

Thanh toan

Cap nhat don — Hoan tat
Ban — Ranh

@

Hinh 3. 6 So d6 hoat déng
Du¢i day 1a mo ta quy trinh hoat dong chinh: Pat mén trong quan café.
Luong hoat dong dit moén
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Khach quét ma QR
- Hé thdng hién thi thong tin ban va menu.
e Xem menu
- Khéch lya chon danh muc — moén — sb lugng.
e Thém vao gi6 hang
- €06 thé chinh stra s6 lwong hodc x6a mon.
e Xaic nhén dit mén
- Hé thdng ghi lai don hang véo database.
- Chuyén trang thai ban — “Pang phuc vu”.
e Nhan vién nhan don
- Admin thiy don méi hién thi trong dashboard.
e Pha ché
- Nhén vién cép nhat trang thai don — “Dang pha ché”.
e Phuc vu
- Cap nhat trang thai — “Da phuc vu”.
e Thanh toan
- Khach thanh toan tai quay.
- Hé théng cap nhat trang thai don — “Hoan tat”.

- Ban trd vé trang thai “Ranh”.
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3.4.3. Biéu do Trinh tw (Sequence Diagram)

Khach Quén_tri
"Ra: 5 h i " o " " "React
React {Khach) | API Node js' | PostgreSQL' | {Dashbaard)’
1 T T T 1
1 Quét ma QR ! 1 1 1 1
o » 1 1 1 1
! ! GET ftable/:id ! ! ! !
1 — 1 1 1
1 1 1 1 1 1
1 1 @-SELECT thong tin bany, y 1 1
1 1 1 1 1 1
1 1 |_‘ - ‘_rré_dg liguban_ _ Q 1 1
1 1 1 | 1 1
! - T tinban s menu, gy ! ! !
1 ) 1 1 1
1 loop [Chon mdn & them vaopid] I 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
Chon mon _

& 1 1 1 1 1
1 1 1 1 1 1
1 — A 1 1 1 1
1 ap nhat gid 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
Lg—Nndn'Datmen’ L, 1 1 1 1
1 1 1 1 1 1
1 POST lorders ] 1 1 1
1 ¢ > 1 1 1
! ! i —NSERT don hang_ ! ! !
1 1 " 1 1 1
1 1 1 1 1 1
1 1 H----OL(----GD 1 1
1 1 1 1 1
1 1q - -Patméninanhcong | _ g 1 1 1
1 1 1 1 1 1
1 1 1 GET Jorders?status=new i
1 1 r 1 1 T
! ! | SELECTdonmei ! ! !
1 1 ——————» 1 1
| | o - P g : |
1 1 1 [ 1 1
1 1 Bmmmmmmnnnn L Hienthidonmed_ | .. »l
1 1 1 1 1 1
1 1 1 1 1 Cap nhét irang thai N 1
1 1 1 1 b 1
! ! ! YPUT forderstidistatus i
1 1 ~ T L W
1 1 1 1 1 1
1 1 —UPDATE lrang thai_, 1 1
1 1 1 1 1 1
1 1 g---Ko o4 1 1
1 1 1 1 1 1
1 1 1 Trang thai mai 1
1 1 #’ i i >
! | JReaktime cap nhat trang thai 1 ! ! !
1 [ RUSEYE 2 1 1 1
1 N 1 1 1 1 1

—Cép nhat tign trinh don hang P ' ' ' '
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1

N

Hinh 3. 7 Biéu do tuan tw
Dudi day 14 phan mé ta trinh tu cac bude xir Iy khi khach dat mén qua QR:

Sequence: Khach dit mén > H¢ thong xir ly

Tac nhan: Khach - Giao dién React > API Node.js = PostgreSQL - Node.js >

Giao dién React.
Trinh tu hoat dong:

e Khach quét QR
- React gui request GET /table/:id
- Nodejs truy vin PostgreSQL
- Tra vé thong tin ban.
e Khach chon moéon = thém vao gid
- React tao danh sach tam thoi trén client.
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e Khach bAm dit moén
- React guri POST /orders kém thong tin ban + mon.
- Node.js kiém tra hop 1¢.
- Luu don hang vao PostgreSQL.
- Tra vé trang thai “Pat thanh cong”.

e Admin nhan don méi
- Bang dashboard goi GET /orders?status=new
- Hién thi danh sach don hang méi.

e Admin cédp nhat trang thai don
- PUT Jorders/:id/status
- Database cap nhat.
- React (khach hang) nhan cép nhat real-time.

e Khach xem trang thai don hang
- GET /orders/:id mdi vai gidy hodc websocket.
- Hién thi tién trinh pha ché — phuc vu.

3.5. Phan tich dir li¢u
Phan tich dir liéu 1a budc quan trong nhdm xac dinh cac thuc thé, mbi quan hé va

cAu trac dit liéu can thiét dé hé thong co thé luu trir va xir 1y thong tin chinh xac. Dya
trén yéu cau hé théng, cac thue thé chinh va mé hinh dit liéu duge xé4c dinh nhu sau:

3.5.1. Xdc dinh thwc thé va thuéc tinh

Duéi day 1a danh sach cac thuc thé (entities) chinh trong hé thdng cing cac thudc

tinh (attributes) can thiét dé Iuu trir thong tin.

e Thuc thé Nguoi dung (User)
Bdng 3. 3 Bang thiee thé Nguweoi diing

Thugc tinh Mo ta
user id (PK) Ma dinh danh nguoi dung
name Tén nguoi dung
email Email dang nhap
password Mait khau d3 m3 hoa
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role Vai tro (admin, nhan vién, khach)
phone S6 dién thoai
created at Ngay tao tai khoan

e Thuc thé Ban (Table)

Bdng 3. 4 Bang thuc thé Ban

Thudc tinh

Mo ta

table id (PK)

M3 ban

table name Tén hoic sé ban
qr_code Mai QR lién két dén ban
status Trang thai (ranh, ban, dat trudce)

e Thuyc thé Danh muc mén (Category)

Bang 3. 5 Bang thiee thé danh muc mén

Thudc tinh

Mo ta

category id (PK)

Ma danh muc

name

Tén danh muc (ca phé, tra, nudc ép...

e Thuc thé Mén ubng (Menu_Items)

Bang 3. 6 Bang thiee thé mén uong

Thudc tinh

Mo ta

item_id (PK)

Ma moén

category id (FK)

Ma danh muc

name Tén mon
price Gia
description Mo ta
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image url Hinh anh mon
status Trang thai (con — hét)

e Thuc thé Pon hang (Order)

Bang 3. 7 Bdng thiee thé don ddt

Thudc tinh

Mo ta

order id (PK)

Ma don hang

user_id (FK)

Nguoi tao don

table id (FK)

Ban dat mén

total price Téng tién
status Trang thai don (dang pha ché, d3 phuc vy, hoan tit)
created at Thot gian tao don

e Thuyc thé Chi tiét don

hang (Order_Items)

Bang 3. 8 Bang thuc thé chi tiét don dat

Thugc tinh Mo ta
id (PK) M3 dong chi tiét
order_id (FK) Ma don hang
item_id (FK) Ma mon
quantity S6 luong
price Gi4 tai thoi diém dit

e Thuc thé doanh thu (Revenue)

Bdng 3. 9 Bang thiee thé doanh thu

Thudc tinh

Mo ta

id (PK)

M3 théng ké
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date

Ngay théng ké

total income

Téng doanh thu trong ngay

3.5.2. Thiét ké mé hinh ERD

PAYMENTS

3

users
" PK LOCATIONS.
et [ulnars M
tesaf cce. He
T
i hach -
T
T
et s I
............ s g
CAFE_TABLES
A ‘ "
o4
.
FLOORS — e "
i P e _pumbe:
¢ et pr
| name o
w
GATEGORIES 4%—
" Fic
ORDERS
st e ' "
F
| s
I S ot
TEms
cumendprce FL
ORDER_ITEMS
e
—
sosicsr| sualabl -
— " .
mage L T
Ol ‘ F

Hinh 3. 8 Mo hinh ERD

Duéi day 1a mo ta ERD bang 101 theo cac mdi quan hé:

Cac moi quan h¢ chinh

- Users — Orders

1 ngwoi dimg c6 nhiéu don hang
2> Quanhé: 1-n
- Tables — Orders
1 ban ¢6 thé c6 nhiéu don hang (theo thoi gian)
2>Quanhé: 1 —n
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- Categories — Menu_Items
Mbéi danh muc chira nhiéu mén
2>Quanhé: 1—-n
- Menu_Items — Order_Items
1 mén cé thé xudt hién trong nhiéu don hang
2>Quanhé: 1—-n

- Orders — Order_Items

1 don hang chtra nhiéu mén
2>Quanhé:1-n

3.5.3. Mo hinh co so dir liéu logic va vat ly
e M0 hinh logic
Mo hinh logic xac dinh c4c bang va rang budc chinh (PK, FK):
Bang Users
- PK:user id

- Céc truong chinh: name, email, password, role, created at
Bang Tables
- PK: table id

- Truong: table name, qr code, status
Bang Categories

- PK: category id

- Truong: name
Bang Menu_Items

- PK:item id

- FK: category id

- Truong: name, price, image url, description, status
Bang Orders

- PK: order id

- FK: user id, table id

- Trudng: total price, status, created at

Bang Order_Items
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- PK:id
- FK: order id, item id

- Trudng: quantity, price
Bing Revenue
- PK:id
- Truong: date, total income
e M0 hinh vat ly (Database Physical Design)
Duéi day 1a vi du cdu trac 1énh tao bang trong PostgreSQL:
Bang User:
CREATE TABLE IF NOT EXISTS users (
id SERIAL PRIMARY KEY,
full name TEXT NOT NULL,
email TEXT UNIQUE NOT NULL,
password hash TEXT NOT NULL,
role TEXT NOT NULL DEFAULT 'staff', -- 'admin' or 'staff'
created_at TIMESTAMP DEFAULT NOW()
);
Bang Tables:
CREATE TABLE IF NOT EXISTS cafe_tables (
id SERIAL PRIMARY KEY,
location_id INT NOT NULL REFERENCES locations(id) ON DELETE CASCADE,
floor id INT NOT NULL REFERENCES floors(id) ON DELETE CASCADE,
table number INT NOT NULL,
qr_code TEXT, -- path or content
status TEXT NOT NULL DEFAULT 'available' -- available, occupied, reserved
);

Bang Locations:
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CREATE TABLE IF NOT EXISTS locations (

id SERTAL PRIMARY KEY,
code TEXT UNIQUE NOT NULL,
name TEXT NOT NULL,
address TEXT

);

Bang Floors:

CREATE TABLE IF NOT EXISTS floors (
id SERTAL PRIMARY KEY,
location_id INT NOT NULL REFERENCES locations(id) ON DELETE CASCADE,
name TEXT NOT NULL,
level INT NOT NULL

);

Bang Category:

CREATE TABLE IF NOT EXISTS categories (
id SERIAL PRIMARY KEY,
name TEXT NOT NULL

);

Bang Items:

CREATE TABLE IF NOT EXISTS items (
id SERIAL PRIMARY KEY,
name TEXT NOT NULL,
price NUMERIC(12,2) NOT NULL,
category 1d INT NOT NULL REFERENCES categories(id) ON DELETE RESTRICT,
available BOOLEAN DEFAULT TRUE,
image url TEXT

);
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Bang Orders:

CREATE TABLE IF NOT EXISTS orders (
id SERIAL PRIMARY KEY,
table_id INT NOT NULL REFERENCES cafe_tables(id) ON DELETE RESTRICT,
status TEXT NOT NULL DEFAULT 'pending', -- pending, preparing, served, paid,

cancelled
total NUMERIC(12,2) DEFAULT 0,
created_at TIMESTAMP DEFAULT NOW()
);
Bang Order Items:
CREATE TABLE IF NOT EXISTS order_items (
id SERIAL PRIMARY KEY,
order id INT NOT NULL REFERENCES orders(id) ON DELETE CASCADE,
item_id INT NOT NULL REFERENCES items(id) ON DELETE RESTRICT,
quantity INT NOT NULL,
price NUMERIC(12,2) NOT NULL
);
Bang Payment:
CREATE TABLE IF NOT EXISTS payments (
id SERIAL PRIMARY KEY,
order id INT NOT NULL REFERENCES orders(id) ON DELETE RESTRICT,
amount NUMERIC(12,2) NOT NULL,
method TEXT NOT NULL, -- cash, card, ewallet
status TEXT NOT NULL DEFAULT 'completed',
created_at TIMESTAMP DEFAULT NOW()

);
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3.6. Thiét ké hé théng
3.6.1. Kién tric hé thong tong thé

Hé théng quan 1y quan café duoc thiét ké theo mo hinh Client — Server, trong d6
cac thanh phan dugc phén tach rd rang nham dam bao tinh linh hoat, dé mé rong va
thuan tién cho viéc bao tri.

Theo mé hinh nay, phia Client chju trach nhiém hién thi giao dién va twong tac
vo1 nguoi dung, trong khi phia Server dam nhén vai tro xtr Iy nghi€p vu, xac thuc nguoi
dung va quan 1y dit liéu. Hai thanh phan giao tiép voi nhau théng qua cac RESTful APIL.

Kién trac tong thé cta hé thong bao gdm ba 16p chinh:

- Lép giao dién (Presentation Layer): hién thi giao dién va tiép nhan thao tac tir
nguoi dung.

- Lép xir Iy nghiép vu (Business Logic Layer): xir Iy cac yéu cau, kiém tra dir
liéu va thyc thi nghi¢p vu.

- Lop dir liéu (Data Layer): luu trtr va quan 1y dir 1iéu trong co s¢ dir licu.

Viéc ap dung kién trac nay giup hé théng hoat dong 6n dinh, d& dang nang cip va
tich hop thém cac chlrc nang maéi trong tuong lai.
3.6.2. Thiét ké Frontend véi React

Frontend cua hé théng duoc thiét ké nham cung cép giao dién tryc quan, than thi¢n
va dé str dung cho ngudi dung. Cong nghé React]S duoc Iyra chon dé x4y dung giao dién
do c6 kha nang tai sir dung component va hi¢u nang cao.

Giao dién hé théng duoc t6 chirc theo md hinh component, mdi component dam
nhan mot chirc ndng cu thé nhu:

- Giao dién dang nhap va phan quyén nguoi ding
- Giao di¢én quan ly ban
- Giao dién quan ly menu
- Giao dién dat mon va thanh toan
- Giao dién thong ké va bao cao
Frontend giao tiép v&i Backend thong qua cac API theo chuan REST dé gui va

nhan dir liéu, dam bao tinh déng bo va nhat quén trong qua trinh st dung hé théng.
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3.6.3. Thiét ké Backend véi Node.js
Backend sur dung ExpressJS va xay dung theo RESTful API.

CAu tric thu muc:
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Vv server
> node modules
v public
> images
> order-simple.html
> order.html
* test.html
> qr_codes
W scripts
J5 generate-printable-labels.js
J5 generate-qr.js

5 seedjs

 middleware
J5 auth.s
v routes

J5 auth.js

J5 menujs
J5 orders.js
J5 payments.js
J5 reports.s
J5 tables.js
J5 db.js
J5 index.js
env
env.example

{} package-lockjson

{} package.json

Hinh 3. 9 Céu triic thuw muc

Danh sach cac API chinh
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API nguoi dung
Bang 3. 10 Bang API nguwoi dung
Method Endpoint Chiure nang
POST /api/auth/register Pang ky
POST /api/auth/login Pang nhap
GET /api/users Lay danh sach nguoi dung (admin)
API danh muc
Bang 3. 11 Bang API danh muc
Method Endpoint Chirc nang
GET /api/categories Lay danh muc
POST /api/categories Thém
PUT /api/categories/:id Stra
DELETE /api/categories/:id Xba

API mén udng

Bdng 3. 12 Bang API mén uong

Method Endpoint Chirc nang
GET /api/menu Xem menu
POST /api/menu Thém moén
PUT /api/menu/:1d Cap nhat
DELETE /api/menu/:id Xoa
API ban
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Bang 3. 13 Bang API ban

Method Endpoint Chiure nang
GET /api/tables Danh sach ban
POST /api/tables Thém ban
PUT /api/tables/:id Cap nhat
DELETE /api/tables/:1d Xoa
API don hang
Bang 3. 14 Bang API don hang
Method Endpoint Chirc nang
POST /api/orders Tao don
GET /api/orders Danh sach don
GET /api/orders/:id Chi tiét don
PUT /api/orders/:id/status Cép nhat trang thai
API doanh thu
Badng 3. 15 Bang API doanh thu
Method Endpoint Chirc nang
GET /api/revenue/daily Doanh thu theo ngay
GET /api/revenue/monthly Doanh thu theo thang

Cac module chirc nang:

- Module xir ly xac thuc (Auth Module)

- JWT token

- Mai hoa mat khau bang berypt
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Module quan ly nguoi dung

- Thém, stra, x6a nhan vién

- Phén quyén: admin — staff — customer
- Module quan ly menu

- CRUD danh muc va mén
- Upload hinh anh (tuy chon)

Module quan ly ban

- Gan ma QR tu dong
- Cap nhat trang thai theo don hang

Module don hang

- Tao don hang tir gi6 hang
- Chuyén trang thai theo thoi gian thuc

Module thong ké doanh thu

- Téng hop doanh thu
Xuét dir liéu dang biéu d6
3.6.4. Thiét ké co sé div liéu vii PostgreSQL
Bang dir 1iéu chinh (menu, order, khach hang, doanh thu)

- Bang Users (tai khoan ngudi ding: admin, nhan vién, sau nay cé thé thém
khach hang)

e user_id — ma nguoi dung (khoa chinh, tir id)

e name — ho tén (full name)

e email — email ding nhéap (duy nhat)

e password — mat khau dd ma hoa (password_hash)
e role — vai tro (admin, staff, ...)

e phone — s6 dién thoai (ban thém dé quan 1y lién hé)

created at —ngay gio tao tai khoan
- Bang Locations (chi nhanh/quan Trinh Café)

e location_id — ma chi nhanh (ttr id)
e code —ma code chi nhanh (vi du: TRINH_DN 01)
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e name — tén chi nhanh (Trinh Café Co S¢ 1...)

e address — dia chi chi nhanh

Bang Floors (cac ting trong tirng chi nhanh)

e floor id — ma tang (tir id)

e location_id — ma chi nhanh (lién két Locations)

e name — tén tang (Tang 1, Tang 2, Khu san thuong...)

o level — sb thir tu tﬁng(l,Z, 3..)
- Bang Cafe _Tables (ban trong quan)

e table id — ma ban (tur id)

e location id — ma chi nhanh (lién két Locations)

e floor id — ma tang (lién két Floors)

e table number — s6 hiéu ban (1,2,3..))

e qr_code —noi dung/link/path QR code cua ban

e status — trang thai ban (available, occupied, reserved)
- Bang Categories (nhém mon)

e category id — ma danh muc mon (tur id)

e name — té€n danh muc (Ca phé, Tra sira, Nudc ép...)

- Bang Items (m6n d0 udng / mén in)

item_id — ma mon (tr id)

e name — tén mon (Ca phé stra da, Latte...)

e price —don gia (NUMERIC(12,2))

e category id — mé danh muc (lién két Categories)
e available — con ban hay khong (TRUE/FALSE)

e image url — duong dan dnh minh hoa mén

- Bang Orders (don goi mon tai ban)

order id — ma don hang (tu id)

e table id — ma ban (lién két Cafe Tables)

e status — trang thai don (pending, preparing, served, paid, cancelled)
e total —tong tién don hang

e created at — thoi gian tao don
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- Bang Order_Items (chi tiét mén trong mdi don)

e order item id — mé dong chi tiét (tr id)

e order id — mi don hang (lién két Orders)

e item_id — ma mén (lién két Items)

e quantity — s6 luong moén

e price — don gia tai thoi diém order (dé khong bi 1€ thudc gia hién tai)
- Bang Payments (thanh toan don hang)

e payment id — ma thanh toan (tur id)

e order id — mé don hang (lién két Orders)

e amount — s tién thanh toan

e method — phuong thirc thanh todn (cash, card, ewallet)

e status — trang thai thanh todn (completed, c6 thé mé rong pending, failed...)

e created at — thoi gian thyc hién thanh toan
Mdi quan hé giita cac bang

Bang 3. 16 M6i quan hé giita cdc bing

Quan hé Loai
Locations — Floors l:n
Locations — Cafe Tables l:n
Floors — Cafe Tables l:n
Categories — Items l:n
Cafe Tables — Orders l:n
Orders — Order_Items l:n
Items — Order Items l:n
Orders — Payments l:n
Users — Orders 1 :n (tuy chon nghi¢p vu)
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CHUONG 4. XAY DUNG HE THONG

4.1. Kién tric hé théng tong thé

Hé thdng quan 1y quan Café dugce xay dung theo mé hinh Client — Server, trong

d6 bao gébm 3 thanh phan chinh 1a:
4.1.1. Frontend (React)
- Pam nhiém viéc hién thi giao dién nguoi dung.
- Xu ly twong tac, diéu huéng, quan 1y gid hang, hién thi trang thai don hang.

- Gui cac yéu cau (request) téi API backend va nhan dir liéu phan hoi (response).
4.1.2. Backend (Node.JS)

- Dbam nhan xtr Iy nghiép vu:

- Quan ly nguoi dung, mén, ban, don hang.

- Xir 1y logic dat mon, cap nhat trang thai, tinh tong tién.
- Tao RESTful API d¢ giao tiép véi frontend.

- Trung gian két nbi voi co s dit lidu PostgreSQL.
4.1.3. Co so dit liéu (PostgreSQL)

+ Luu trtr toan bo dir liéu:

- Tai khoan nguoi dung
- Menu
- DPon hang
- Chi tiét don hang
- Ban
- Doanh thu

M6 hinh tong thé:

User (Browser) = ReactJS (frontend) = Node.js Express API (backend) = PostgreSQL
(Database) = Node.js Express API (backend) = React]JS (frontend) = User (Browser).
U'u diém kién tric

Tach biét frontend va backend = dé bao tri va mo rong.

API c6 thé str dung cho mobile app trong twong lai.

Co s¢ dir liéu quan hé dam bao tinh toan ven va bao mat cao.

+ + o+ +

Toan bo hé thong phit hop dé trién khai ttreen cloud nhu Render, Railway, Vercel.
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4.2. Thiét ké giao dién cho h¢ thong
4.2.1. Giao dién chinh (khach)

< Camia > 09:09 7 @ @ 97% @)
Trinh
Café

bat mon
truc
tuyén

Trinh Cafe - 25 Pham Hong Thai
Ban 5

[[] Bon hang cua

{2 Thuc don N
toi

Q. Tim kiém mén an...

192.168.1.20

Hinh 4. 1 Giao dién chinh (khdch)
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4.2.2. Giao dién dang nhdp (khdch)

4 Camera » & 09:09 7 @ D 97% (amm)

bang nhap

bang nhap

Email

Mat khau

bang nhap

192.168.1.20

Hinh 4. 2 Giao dién dang nhdp (khdch)
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4.2.3. Giao dién gio hang (khdch)

< Camera » 2 09:10 7 @ @ 97% @)

Gio hang

2 mon

Americano
Coffee

0]

42.000d x 1
: ° 42.000 d

Americano Quyt
Coffee

0]
45.000d x 1
L G 45.000 d

Téng cdng: 87.000d

192.168.1.20

Hinh 4. 3 Giao dién gio hang (khach)
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4.2.4. Giao dién lich swr don hang (khdch)

4 Camera » % 09:10 7 @ [ 97% (amm)

Hién thi don hang: Chi ban hién
T4t ca ban trong chi tai '
nhanh L

Ddn hang #833 I chaxily
09:10, 06/12/2025

Trinh Cafe - 25 Pham Héng Théi

Ban: 5 (ip:5)

87.000d

Xem chi tiét

Dadn hang @& P3thanh

#781 L
19:46,
26/11/2025

Trinh Cafe - 25 Pham Héng Thai

Ban: 6 (D:6)

564.000d

192.168.1.20

Hinh 4. 4 Giao dién lich suw dat don
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4.2.5. Giao dién qudn ly don hang (admin)

=] Tri‘nh café Administrator o DAng xust
[] Bonhane B Ban Thye don ¥ Quin Iy Menu Danh muc 4l Béocao
Pon hang dang mé& & Lmma

Quan Iy cic don hang hién tai

Ban 5 I pending
10- #8332
Téng tian: 87k VND
Thé gian: 091015

10@O -2 ®

Hinh 4. 5 Giao dién quan ly don hang (admin)
4.2.6. Giao dién qudn ly ban (admin)

= ] Trinh Café Administracor o Biing xust
8 théng quin §

[] ponhang  § Bin Thye don % Quén Ij Menu Danh muc || Béocio

Quan ly ban

Theo dai trang thai cac ban trong quan

Chon khu vyt Chon tang
Trinh Cafe - 25 Pham Hong Thai ~  Tang1 -
Ban1 7 Ban 2 Ban3 7 Ban 4
Tréng [% Trong Tréng [ Trong
QR Code QR Code QR Cade QR Code
FQRr “qQr QR SR
Code for Cade for Code for Cade for
Table 1 Table 2 Table 3 Table 4
[] chitiée [ chi tiée [] chitiée [ chi tiée

10@C -8 A ®

Hinh 4. 6 Giao dién quan ly ban (admin)
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4.2.7. Giao dién qudn ly thuc don (admin)

_:j Tr‘mh Caf‘e Administrator ° Diing xult m

[[] enhang F Ban re dor #¥ Quén Iy Menu Danh muc ,] Bdocdo d

Thuc don

Chon mon an va db udng cho khich hang

Gib hang

Tim kiém mén an Danh muc

Tét ¢ danh myc v

: R —
. o

Americano Americano Cam Americano Quyt

M6n &in ngon v hap di M6n &n ngon va hap din Mér

Hinh 4. 7 Giao dién quan ly thuc don (admin)

4.2.8. Giao dién qudn ly menu (admin)

[] benhang  F Ban Thucdon % G Y Danh muc || Béocio

_:J Trinh Cal:é Administrator o Béng xust M

Quan ly thuc don i g

Them, sifa, x6a mon an va do usng

E = (T P
R = - ———
ey - :

Americano Americano Cam Americano Quyt Bac Xiu

42k VND Césn 45k VND Cosin 45k VND Césin 38k VND Césin

NG NSO GRS GETEN0
REZ
»

P e

CaPhéAn CaPhé Bo' Ca Phé Bo Lac Ca Phé Pen Sai Gon

42k VND Cosin 42k VND Cosin 45k VND Cosin 35k VND Cosin

20@® A B

Hinh 4. 8 Giao dién quan ly menu (admin)
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4.2.9. Giao dién quan ly danh muc (admin)

Administrator o Béing xust

:‘ Trinh café
t1he o

[*] Penhang F Ban Thyc don B Quin Iy Menu Danh muc 1| Béocio

Quiniydanh mue [

Thém, sira, x6a danh myc san pham

Coffee Dessert Juice

D:3

EESE EDESE GEENE GETENO

| 10@® G -EA ®
Hinh 4. 9 Giao dién quan ly danh muc (admin)

4.2.10.Giao dién bdo cdo, thong ké (admin)

=) Trinh Caf‘jé Adminlstrtor ° Biing xuit

[] ponhang  § Ban Thyedon  %§ Quén Iy Menu Danh muc || Béocio

Béo cdo & Thong ké

Theo déi doanh thu va hiéu suat kinh doanh

Téng doanh thu ™ 58 ngay cé doanh thu -
assmvne 6 284 ngay

Téng héa don thang vira rdi
Théng ke dua trén cac thanh tosn da hoan tét

Doanh thu 30 ngay

41.8M VND

TBHG DOANH T

41759k VND

56 HOA BN

81
Doanh thu 30 ngay gan nhat ,n/ Top mén ban chay
L, 27112028 1667k VND Cold Brew 0i Hong 270
Ngay trong thing Doarh thu Mén an 8o 43 b3
, 261172025 2335k VND
Ngay trong thang Doanh thu o Kem Bo' Dira Lang 252
Man 3 m da ban

E @O H-E8 ®

Hinh 4. 10 Giao dién bdo cdo, thong ké (admin)
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5.1.

TRINH CAFE
CHUONG 5. KIEM THU VA PANH GIA

Phuwong phap kiém thir

Dé dam bao hé thong hoat dong on dinh, dung yéu cau va dpa tng cac chirc ning

d3 dit ra, em tién hanh kiém thir theo cac phwong phép nhu sau:

5.1.1.

Kiém thir chirc nang (Functional testing)

Muc tiéu: kiém tra tirng chtrc ning c6 hoat dong ding theo yéu cau khong.

Ap dung cho: diang nhap, ding ky, quan 1y mon, ban, dit mon, theo ddi don,
thong ké, ...

. Kiém thir don vi (Unit Testing)

Kiém tra logic bén trong tirng module backend Node.js.

Bao gom: xir 1y gid hang, tinh tong tién, cap nhat trang thai don.

. Kiém thir tich hop (Integration Testing)

Kiém tra su twong tac giita Frontend ReactJS v&i Backend API va giira Backend
v6i PostgreSQL.

Pam bao dir liéu truyén nhan dung dinh dang va khong 15i.

. Kiém thir giao di¢n (UI/UX Testing)

Kiém tra b6 cuc, dd d& sir dung, thap tic ngudi dung.

Pénh gia thao tac dat mén, diéu hudng trang, xem trang thai don hang.

. Kiém thir higu ning (Performance Testing)

Kiém tra téc d6 phan hdi cuia APL

Kiém tra kha ning chiu tai khi c6 nhiéu ngudi dung truy cap cung 1 lac.

. Kiém thir biao mdt (Sercurity Testing)

Kiém tra tinh an toan cua tai khoan ngudi ding.
Kiém tra phan quyén truy cp (admin — nhéan vién — khach hang).

Kiém tra API 6 bi truy cap trai phép hay khéng.
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5.2. Kich ban kiém thir
5.2.1. Kiém thir diang nhdp

Bang 5. 1 Bang kiém thir dang nhdp

L . Két
STT Chirc nang Input Ky vong )
qua
5 ) A . N Dang nhép
1 | Pang nhap hgp 1€ | Email + mat khau dung . ) Pass
thanh cong
2 | Email saisss Email khong ton tai Thong bao 16i | Pass
3 | Mat khau sai Email ding — password sai | Thong bao 16i | Pass
5.2.2. Kiém thir hién thi menu
Bang 5. 2 Bang kiém thir hién thi menu
STT Chirc nang Input Ky vong
1 | Xem menu Khéng can input Hién thi danh sach mén day du
2 | Loc mo6n Chon danh muc Chi hién thi mon ctia danh muc d6

5.2.3. Kiém thir ddt mén

Bang 5. 3 Bang kiém thir ddt mon

STT Kiém thir Input Ky vong

Thém mon vao | Chon méon — chon | A o A
G106 hang thém mon thanh cong

gio s6 luong
2 | X6a mén Nhan nut x6a Mon bién mét khoi gio
3 | Tao don hang Nhéan “Pit mén” Don hang duoc luu vao hé théng
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5.2.4. Kiém thir qudn Iy mon

Bang 5. 4 Bang kiém thir quan Iy mén

STT Chirc nang Ky vong
1 | Thém moén Mon hién thi dung trong menu
2 | Stra thong tin mon Mon cap nhat thanh cong
3 | X6a mén Mon khong con trong danh sach

5.2.5. Kiém thir qudn Iy don
Bdng 5. 5 Bang kiém thir qudn Iy don

STT Chirc nang Ky vong
1 | Nhéan don Pon chuyén sang trang thai “Dang pha ché”
2 | Hoan thanh Chuyén sang “DP3 phuc vu”
3 | Thanh toan Hé thong cap nhat “Hoan tat”

5.2.6. Kiém thir thong ké doanh thu

Badng 5. 6 Bang kiém thir thong ké doanh thu

STT Chirc nang Ky vong

1 | Doanh thu tirng ngay Pung v6i s6 don da hoan tat

2 | Doanh thu theo thang Téng hop chinh xéc theo PostgreSQL

5.3. K&ét qua kiém thir
Sau khi tién hanh kiém thir toan dién, két qua tong hop nhu sau:
5.3.1. Cdc chirc nang hoat déng on dinh
- DPang nhap, dang ky hoat dong chinh xac.
- Chtrc ndng xem menu va dat mén hoat dong muogt ma.
- Gi6 hang xir 1y chinh x4c s6 lugng va tong tién.
- Quan trj vién st dung duoc day du chirc ning quan Iy mon, ban, don hang.
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5.3.2.

5.3.3.

5.4.
5.4.1.

5.4.2.

TRINH CAFE
Két noi API — Database on dinh
React gui request dung dinh dang.
Node.js xtr Iy nghiép vu va tra két qua chinh x4c.
PostgreSQL luu dit liéu day da va nhét quan.
Hiéu nang
Thoi gian phan hoi trung binh cia cac APL: <1.2 gidy.
Heé thong xir 1y t6t khi kiém thir dong thoi 20-30 request.

. Tinh on dinh va bdao mdt

Mat khau ma hoa thanh cong.
JWT hoat dong dung yéu ciu.

Céc API yéu cau phan quyén déu dugc bao vé.

. Giao dién

Giao dién than thién, dé st dung.

Responsive tdt trén laptop va dién thoai.

Panh gia wu diém va han ché ciia hé thong

Uu diém

Giao dién dep, dé sir dung, t8i wu cho khach hang va quan tri vién.
Quy trinh dat mén nhanh, han ché sai sot, tiét kiém thoi gian.

Cap nhat trang thai don hang theo thdi gian thuc, giup khach theo ddi dé dang.
Quan 1y moén, ban, doanh thu don gian, dé thao tic cho admin.

Céu triic API 16 rang, dé mé rong thém chi nhanh trong tuong lai.
Co s dit liéu PostgreSQL 6n dinh, dam bao toan ven dit liéu.

C6 thé phat trién thanh app mobile, do backend hd trg RESTful API.

Han che

Chua c6 tinh ning thanh toan tryc tuyén (VNPay, Momo).

Chua hd tro chtrc ning chat tryc tiép gitra khach va nhén vién.

Chua c6 hé thdng phan tich dit liéu ning cao (BI, Machine Learning).
Chua tich hop hé thong in hoa don truc tiép tir bép hodc quay bar.

Heé thdng thong bao real-time cin WebSocket dé toi uu hon.
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TRINH CAFE

KET LUAN

Tém tit két qua nghién ciru

Dé tai “Xdy dung hé théng qudan Iy qudn Café sit dung ReactJS, Node.js va

PostgreSQOL ” d3 tap trung nghién ciru va trién khai mot giai phap phan mém hd tro quan

Iy hoat dong kinh doanh trong quan café¢ theo hudng hién dai hoa va ty dong hoa.

Théng qua qué trinh phan tich, thiét ké va xdy dung hé thong, dé tai da:

Khéo sat thue té hoat dong cua mo hinh quan café va xac dinh duogc cac van dé
ton tai trong quan 1y thi cong.

Phan tich yéu cau hé thong theo hai nhém: chitc ning va phi chirc nang.

Xay dyng mé hinh nghiép vu gom Use Case, Activity va Sequence Diagram.
Thiét ké co s& dir liéu quan hé véi PostgreSQL dam bao tinh toan ven, nhat quan
va dé m& rong.

Phat trién giao dién nguoi dung bang React]S véi kién triic component 16 rang,
than thién va dé str dung.

Xay dung backend bang Node.js/Express theo mo hinh RESTful API, két noi
chat ché voi co so dir liu.

Thuc hién kiém thir hé thong, danh gia hiéu ning, biao mat va tinh on dinh dé

dam bao hé thong dap ung day du yéu cau dit ra.

Két qua cho thay hé théng hoat dong 6n dinh, giao dién truc quan, day du chirc

nang co ban cho ca khach hang va quan tri vién, qua dé6 mang lai hi¢u qua 1o rét trong

qua trinh van hanh quén cafg.

2. Mirc d§ hoan thanh muc tiéu dé tai

Duya trén muc ti€u da dé ra ban dau, dé tai da hoan thanh hau hét cac yéu cau cot 161:

v Hoan thanh tdt

X4y dung hé thong dit mon truc tuyén qua QR.

Quan Iy mon, ban, don hang, tai khoan ngudi dung.

Theo doi trang thai don hang theo thoi gian thuc.

Hién thi théng ké doanh thu theo ngay/thang.

Giao dién than thién, d& sir dung, responsive tot.

Backend Node.js hoat dong 6n dinh, API 5 rang, dé md rong.

Co s¢ dir liéu PostgreSQL thiét ké khoa hoc, dam bao toan ven dir liéu.

v Mirc d6 dap Gmg yéu cau
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- H¢ théng dat khoang 90-95% muc ti€u ban dau.

- MOt sb tinh ning ning cao chua trién khai do thoi gian han ché.
3. Dong gop chinh cia hé thong
Hé théng mang lai nhiéu dong gop thuc tién trong hoat dong kinh doanh quan café:
Péi véi ngudi ding (Khach hang)

- Trai nghiém dat mén nhanh chong, hién dai thong qua ma QR.
- Xem trang thai don hang va lich sir mua hang dé dang.
- Han ché sai sot khi ghi order thu cong.
P6i véi quan
- Tu dong hoa toan bd quy trinh quan ly: mon, ban, don, nhan vién, doanh thu.
- Theo doéi hoat dong quan theo thoi gian thyec.
- Tbng hop doanh thu chinh x4c, chii dong trong viéc danh gia hiéu qua kinh doanh.

- Giam chi phi nhan sy do quy trinh van hanh t6i wu hon.
Poi véi linh vue cong nghé

- Minh chimg rd rang cho kha ning két hop ReactJS — Node.js — PostgreSQL trong
xay dung hé thong quan 1y thuc té.

- Hé théng d& mo rong sang mobile app hodc da chi nhanh.
4. Huéng phat trién trong twong lai

Dé hé thong hoan thién hon va phu hop vai yéu cau thuce té phic tap, mot s6 huéng
phat trién trong twong lai gom:

Tinh niang thanh toan dién tir

- Tich hop céc cong thanh todn nhu Momo, ZaloPay, VNPay, Paypal, ...

- HO tro thanh toan khong cham (contactless)
Hé thong in hoa don tw dong

- Két ndi v6i may in héa don tai quiy bar hoic bép.
- In order ngay khi khach dat mon.
Hb trg quan ly da chi nhanh
- Cho phép quan 1y nhiéu ctra hang tir mot hé thong trung tam.

- Béo céo doanh thu theo tirng chi nhanh.
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Phan tich dir liéu nang cao

- Ung dung Al goi ¥ moén ban chay.
- Phan tich hanh vi khach hang.

- Duy doén luong nguyén liéu can nhap.
Phat trién ing dung Mobile

- Tao app danh cho khach va admin véi giao dién chuyén nghiép.

- Déng bo dua trén API backend hién co.
Quan Iy kho — ngudn cung ing

- Quan ly nguyén vat li¢u, nhap kho, xuét kho.
- Theo dbi ton kho theo thoi gian thuc.
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