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TOM TAT

Tén dé tai: H¢ thong quan Iy nha khoa tw nhén sir dung kién triic VueJS va Spring
Boot

Sinh vién thue hién: NGUYEN NHAT THANH
Mai s6 SV: 2151220143 Lép: 21CT3

Dé tai “H¢ thong quan ly nha khoa tw nhéan sir dung kién triic VueJS va Spring
Boot” dugc thyc hién véi muc tiéu xdy dung mot nén tang truc tuyén hd trg phong kham
nha khoa trong viéc quan 1y lich hen, hd so bénh nhan, ké hoach diéu tri, thanh toan va
cac nghiép vu van hanh hang ngay. Hé thong hudng dén viéc s6 hoa quy trinh lam viéc
tai phong kham, giam thao tac thi cong, han ché sai sot trong quan 1y dit lidu va nang

cao trai nghi€ém ctia bénh nhan khi st dung dich vu nha khoa.

Vé cong nghé, Vue.js dugc st dung dé xay dung giao dién nguoi dung hién dai, truc
quan va phan hdi nhanh; Spring Boot dam nhéan phét trién backend theo kién truc
RESTful API véi kha ning bao mat, phan quyén va mé rong tt; PostgreSQL dong vai
tro 1a hé quan tri co so dit liéu quan h¢, dam bao luu trix on dinh, toan ven va phu hop
v6i cac nghiép vu y té c6 nhiéu méi lién két dit liéu.

Hé thong cung cip day du cac chic nang phuc vu nhiéu nhom ddi trong chinh:

Phia bénh nhan:

" DPingky, ding nhap, quén mat khau, cip nhat thong tin ca nhan va d6i mat khau.
" Xem trang chu, thong tin dich vu nha khoa, théng tin bac si, ndi dung gidi thiéu
va cac thong tin cong khai cua phong kham.

bat lich kham truc myén theo ngay, ca kham va theo doi trang thai lich hen.
Nhén email/thong bao xac nhan lich hen, nhéc lich kham va cac thong tin lién
quan dén qua trinh kham.

Xem lich str lich hen, théng tin tai khdm va cac két qua xur 1y lién quan dén dich
vu da st dung.

Theo doi hoa don, trang thai thanh toan va thyuc hién thanh toan qua tién mat
hodc VNPay khi c6 phat sinh chi phi.

Phia bac si:

Xem danh sach lich hen dugc phan cong theo ngay va ca lam vigc.
Tiép nhan bénh nhan, cap nhat thong tin kham, ghi nhan chan doan va qua trinh

diéu tri.



Tao ké hoach diéu tri, 1ap lich tai kham va theo ddi tién d6 diéu tri cuia bénh
nhan.

Ké don thudc, xem thong tin thudc va hd trg quan 1y hd so diéu tri.

Phia nhan vién:

Quan ly hoa don phat sinh tir dich vu kham va diéu tri.
Ghi nhan thanh toan, cap nhat trang thai hoa don va hd trg thanh toan VNPay.

Theo doi cac khoan thu, lich st giao dich va thong tin thanh todn cua bénh nhan.

Phia quan tri:

Quan 1y nguoi dung, tai khoan va phin quyén theo vai trd Admin, Doctor,
Cashier va Patient.

Quan ly bénh nhan, bac si, lich lam vi¢c, nang luc tiép nhan theo ca va phan
cong bac si cho lich hen.

Quan ly danh muc dich vu nha khoa, thudc, don thude, tdn kho thube va cac dix
liéu nghi€p vu lién quan.

Theo doi, xac nhan, huy hodc diéu chinh lich hen; xtr 1y lich tai kham va cac yéu
cAu phat sinh.

Quan ly hoa don, thanh toan, doanh thu, chi phi va céac bao céo/théng ké hd trg
van hanh phong kham.

Quan ly nd1 dung hién thi cong khai nhu thong tin bac si, dich vy, bai gigi thiéu

va hinh anh trén website.

Cic tinh niing ndi bat

Bao mat voi JWT Authentication va phan quyén theo vai trd nguoi dung.
Thong béo realtime bang WebSocket/toast notifications két hop email tu dong.
Tich hop thanh toan VNPay, hd trg theo ddi hoa don va trang thai thanh toan.
Quan Iy lich hen, lich tai kham, hd so diéu tri va van hanh phong kham theo quy

trinh soO hoa.

Du an da xay dung thanh cong mot website quan 1y phong kham nha khoa c6 giao dién

than thién, day du cac chirc ning c6t 16i va phit hop voi nhu cau thuc té. Két qua dat duoc

khong chi dap tmg muc tiéu dé ra ma con gitip sinh vién cing c¢d kién thirc va k¥ nang
lap trinh web full-stack theo kién tric RESTful API, dong thdi co thém kinh nghiém
trong vi€c phan tich nghiép vu, thiét ké hé théng, xay dung backend, frontend va tich

hop céc chirc nang thanh toan, thong bao trong mét san pham hoan chinh.



LOI NOI PAU

Trong bi canh cong nghé thong tin phat trién manh mé, cac phong kham nha khoa ngay
cang c6 nhu cau g dung hé théng quan 1y truc tuyén nham nang cao hiéu qua van hanh
va cai thién trai nghiém khach hang. Viéc quan 1y thi cong bang gidy to hoic file roi rac

dé gy sai sot, mat thoi gian va kho theo ddi thong tin diéu tri.

Xuat phat tir thyc té d6, dé tai “Hé thong quan 1y nha khoa tu nhén sir dung kién tric
VuelJS va Spring Boot” dugc thuc hién nham xay dung mot website hd trg quan 1y bénh

nhan, lich hen, ké hoach diéu tri, hoa don va thanh toan truc tuyén.

Heé thong sir dung VuelS dé xay dung giao dién nguoi dung, Spring Boot dé phat trién
RESTful API va PostgreSQL dé luu trit dir liéu. Ngoai ra, hé thong con tich hop JWT
Authentication, giri email théng bao va thanh toan VNPay nham nang cao tinh tién loi
va bao mat.

Trong qua trinh thyc hién dé tai, em da van dung céc kién thirc vé phan tich thiét ké hé
thdng, 1ap trinh web full-stack, thiét ké co s¢ dit liéu va trién khai tng dung thyc té.
Em xin chan thanh cam on c¢6 ThS. Nguyén Thi Xuan Thiy cing cac thiy c6 Khoa
Cong nghé Thong tin — Trudng Pai hoc Kién triic Pa Ning da tan tinh hudéng dan va hd

trg em trong sudt qua trinh thuc hién dd an.



CAM DOAN

T6i, Nguyén Nhat Thanh, sinh vién 16p 21CT3, ma s6 sinh vién 2151220143, sinh vién
khoa 21, Khoa Cong nghé Thong tin, Truong Pai hoc Kién tric Pa Ning, xin cam doan
rang dé tai:

“Hé théng quan 1y nha khoa tu nhan sir dung kién trac VuelS va Spring Boot”

Pay 1a két qua nghién ctru va thyc hién cia riéng t6i dudi sy huéng din cia co ThS.
Nguyén Thi Xuan Thiy. Céc sd liéu, dir liéu, hinh anh va thong tin dugc st dung trong
dd an déu c6 ngudn gde 1 rang, chinh xac va trung thuc. T6i hoan toan chiu trach nhiém

truée Nha truong vé tinh trung thuc cia toan bd ndi dung trong do an nay.

Sinh vién thuc hién

il
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DANH MUC KY HIEU, CHU VIET TAT

1 HTML HyperText Markup Ngon ngit danh dau tao cdu
Language tric trang web
2 CSS Cascading Style Sheets Ngon ngit dinh kiéu cho giao
dién web
3 JS JavaScript Ngon ngir 1ap trinh phia
client
4 SPA Single Page Application | Ung dung mot trang (Vue.js)
5 API Application Programming | Giao dién lap trinh ting dung
Interface
6 REST Representational State Kién truc giao tiép API
Transfer
7 RESTful API REST Application Chuan API trong dy an
Programming Interface
8 JSON JavaScript Object Notation | Pinh dang trao ddi dir liéu
9 JWT JSON Web Token Token xac thuc & phan
quyén
10 MVC Model — View — Controller | M6 hinh kién triic phan mém
11 MVVM Model — View — M0 hinh giao di¢n (Vue.js)
ViewModel
12 CRUD Create — Read — Update — Tac vu quan ly dir liéu
Delete
13 ORM Object—Relational Mapping Spring JPA/Hibernate
14 SQL Structured Query Language | Ngon ngir truy van dit liéu
15 DB Database Co s¢ dir liéu
16 RDBMS Relational Database H¢ quan tri CSDL quan hé
Management System
17 QR Quick Response Ma QR thanh toan




18 Al Artificial Intelligence Tri tu€ nhan tao
19 NLP Natural Language Xu 1y ngon nglr tw nhién
Processing
20 UI User Interface Giao dién nguoi dung
21 UX User Experience Trai nghiém nguoi dung
22 VS Code Visual Studio Code Cong cu lap trinh frontend
23 IDE Integrated Development MBoi trudng phat trién tich
Environment hop
24 DBMS Database Management Hé théng quan tri CSDL
System
25 URL Uniform Resource Locator | Pudng dan tai nguyén web
26 HTTP HyperText Transfer Giao thtrc truyén tai web
Protocol
27 HTTPS HyperText Transfer Giao thirc web bdo mat
Protocol Secure
28 JDK Java Development Kit B6 cong cu 1ap trinh Java
29 JVM Java Virtual Machine May 4o Java
30 JRE Java Runtime Environment Moi truong chay Java
31 DTO Data Transfer Object Déi tuong truyén dit lidu
32 DAO Data Access Object Lop truy cap dir liéu
33 QR Pay QR Payment Thanh to4n bang mi QR
34 VNPay Vietnam Payment Cong thanh toan QR
35 oTP One Time Password Mat khéau xac thuc mot lan
36 SSL Secure Sockets Layer Béo mat truyén dit liéu
37 CpPU Central Processing Unit B0 xur 1y trung tdm
38 RAM Random Access Memory | B9 nhé truy cip ngau nhién
39 CDN Content Delivery Network Mang phan phdi noi dung
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Hé théng qudn Iy nha khoa tu nhdn sir dung kién triic VueJS va Springboot

MO DAU

1. Muc dich thue hi¢n dé tai

Hién nay, nhu cau ung dung cong nghé thong tin trong linh vyc y té ngdy cang pho bién,
dac biét tai cac phong kham nha khoa tu nhan. Viéc quan ly thu cong gay kho khén trong

qué trinh luu triv ho so bénh nhan, quan ly lich hen va thanh toén.

Dé tai “Hé thong quan 1y nha khoa tur nhan st dung kién triic VueJS va Spring Boot”
duoc thuc hién nham xay dung mot h¢ théng hd tro quan Iy bénh nhén, béc si, lich hen,

ké hoach diéu tri, hoa don va thanh toan truc tuyén.

Hé théng huéng dén myc tiéu gitip phong kham tdi wu quy trinh van hanh, giam sai sot

trong quan ly va nang cao trai nghiém nguoi dung.

Muc tiéu dé tai

Xay dung website quan 1y phong kham nha khoa.

HO tro bénh nhan dit lich kham truc tuyén.

Quan 1y bénh nhan, bac si, lich hen va hd so diéu tri.
Quan 1y hoa don va thanh toan VNPay.

X4y dung hé thong phan quyén bang JWT Authentication.
Thiét ké giao dién truc quan, d& st dung va responsive.

2. Déi twong, pham vi nghién ciru

Péi twong nghién ciru

Dé tai tap trung nghién ctru va xay dung hé thong quan 1y nha khoa trén nén tang web

v6i1 cac cong nghé chinh:

VuelS: xay dung giao dién frontend.

Spring Boot: phat trién backend RESTful API.
PostgreSQL: quan 1y co s¢ dir licu.

JWT Authentication: xac thuc va phan quyén.
VNPay API: tich hop thanh toan truc tuyén.

WebSocket va Email SMTP: guri thong bao realtime va email.
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Hé théng qudn Iy nha khoa tu nhdn sir dung kién triic VueJS va Springboot

Pham vi nghién ctru

Pé tai tap trung xay dung hé thdng quan Iy phong kham nha khoa trén nén tang web vai
cac chirc nang chinh nhu quan 1y bénh nhan, bac si, lich hen, ké hoach diéu tri, don

thubc, hoa don va thanh toan truc tuyén.

Hé thdng hd trg bénh nhan dat lich kham online, theo ddi lich hen va thong tin diéu tri.
Ddng thoi, quan tri vién va nhan vién ¢ thé quan 1y thong tin nguoi dung, lich kham,

dich vu, thudc va théng ké hoat dong ctia phong kham.

Dé tai str dung VueJS dé phat trién frontend, Spring Boot dé xay dung RESTful API va
PostgreSQL dé luu trir dir liéu. Ngoai ra, hé théng tich hop JWT Authentication va

VNPay nham ting tinh bao mét va hd tro thanh toan truc tuyén.

Do gidi han vé thoi gian va pham vi thyc hién, dé tai chua trién khai trén moi trudong

thue t& quy mé 16n va chua tich hop day du cac chic ning Al ning cao.
B6 cuc ciia dd an
Db an tot nghiép duoc bd cuc thanh cac phan chinh nhu sau:
Chuong 1: Co s6 1y thuyét
Chuwong 2: Phan tich va thiét ké hé thong
Chuong 3: Trién khai hé théng va két qua dat duoc

Két luin va hwéng phat trién

xiii



He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
CHUONG 1. COSO LY THUYET

1.1. Tong quan vé hé théng quan 1y nha khoa
1.1.1. Tong quan vé hé théng qudn Iy phong kham nha khoa

Hé thdng quan 1y phong kham nha khoa 13 mot hé thong phan mém dugc xay dung nhim
hd tro qua trinh van hanh, quan 1y va cung cp dich vu tai cac phong kham nha khoa.
Hé thong gitp s6 hoa cac quy trinh truyén thong nhu quan 1y bénh nhan, dit lich kham,
phan cong béc si, ghi nhan két qua kham, lap ké hoach diéu tri, ké don thudc, tao hoa

don va theo doi1 thanh toan.

Trong md hinh quan 1y truyén théng, nhidu phong kham van sir dung so6 sach, gidy to
hoic céac file luu trit roi rac dé quan 1y thong tin bénh nhan va lich hen. Cach lam nay
dé dan dén tinh trang trung lich, that lac thong tin, kho tra ctru lich sir diéu tri va mat
nhiéu thoi gian trong qua trinh xir 1y nghiép vu. Vi vay, viéc xdy dung hé théng quan 1y
nha khoa tryc tuyén gitp nang cao hiéu qua van hanh, giam sai sot va cai thién trai

nghiém ctua bénh nhan.

Mot hé thong quan 1y phong khdm nha khoa hién dai thuong bao gém cac nhém chirc
nang chinh nhu: quan ly tai khodn nguoi dung, quan 1y bénh nhan, quan ly bac si, dat
lich kham, phan cong bac si, quan 1y ké hoach diéu tri, ké don thubc, quan 1y hoa don,
thanh toan va théng ké bao cao. Cac chirc nang nay co mdi 1ién hé chit ché v6i nhau, tao
thanh mot quy trinh khép kin tir luc bénh nhan dit lich dén khi hoan tat kham, diéu tri

va thanh toan.
1.1.2. Quy trinh dat lich kham nha khoa

bat lich kham nha khoa 1a mdt trong nhiing nghi€p vu quan trong ctia phong kham, gitip
bénh nhan chii dong lya chon thoi gian kham phu hop va gitup phong kham kiém soat s6
luong bénh nhan trong timg ca. Thong qua hé théng dat lich truc tuyén, bénh nhéan c6
thé dang nhap, chon ngay kham, chon ca kham, nhap ghi cha hodc nhu cau kham va gui
yéu cau dit lich ¢én phong kham.

Sau khi bénh nhan gtri yéu cau, hé théng s€ tao lich hen vdi trang thai cho xac nhan.
Nhan vién hodc quan tri vién s€ tiép nhén lich hen, kiém tra thong tin, xac nhan hoac
huy lich néu can thiét. i voi céc lich hen dugc tiép nhan, hé théng tiép tuc ho tro phan
cong bac si phu hop dua trén lich 1am vi¢c va suc chira cia ting bac si.

Viéc quan 1y lich hen bang hé thdng gitip han ché tinh trang trung lich, qua tai ca kham

hodc bo sot yéu cau ctia bénh nhan. fo)ng thoi, bénh nhén ¢6 thé theo doi trang thai lich
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
hen ctia minh nhu cho xac nhan, da xac nhan, da phan cong bac si, da hoan thanh hoac
da huy.
1.1.3. Qudn Iy hé so bénh nhin

Hb 50 bénh nhén 13 noi luu trit toan b thong tin lién quan dén bénh nhan trong qua trinh
sir dung dich vu tai phong kham. Céc thong tin co ban thuong bao gém ho tén, ngay

sinh, gidi tinh, sO dién thoai, email, dia chi va céc thong tin lién h¢ can thiét.

Ngoai thong tin c4 nhan, hd so bénh nhan con lién két v6i nhidu dit liéu quan trong khac
nhu lich hen, lich str kham, két qua kham, ké hoach diéu tri, don thudc, hoa don va lich
sir thanh todn. Viéc luu trit tip trung cac thong tin ndy giup béac si dé dang tra ctru lich
sir diéu tri, nam dugc tinh trang rang miéng cua bénh nhan va dua ra phuong an diéu trj
phu hop.

Quan ly ho so bénh nhan bang hé thong phan mém gitp giam phu thudc vao gidy to, han
ché that lac dir liéu va ting tinh chinh xac trong qua trinh theo d&i diéu tri. Pay 1a mot
thanh phan quan trong trong viéc nang cao chat luong chim soc bénh nhan tai phong
kham nha khoa.

1.1.4. Quadn ly lich hen va phdn cong bdc si

Quan 1y lich hen 1a qua trinh tiép nhan, xac nhan, cap nhat hoac huy céc lich kham cua
bénh nhan. Trong hé théng nha khoa, lich hen thuong bao gém cac thong tin nhu bénh
nhan, ngay khadm, ca khadm, bac si phu trach, trang thai lich hen va ghi cha ctia bénh

nhan.

Phan cong bac si 1a budc quan trong sau khi lich hen duoc tiép nhan. Hé théng can hd
tro kiém tra lich lam viéc cua bac si, sd luong bénh nhan tdi da trong mgt ca kham va
trang thai kha dung ctia bac si. Dua trén cac théng tin nay, nhan vién hoic admin c6 thé

lya chon bac si phu hgp cho tung lich hen.

Viéc phan cong bac si hop 1y gitip phong kham tdi wu ngudn lyc, tranh qué tai cho béac
sT va dam bao bénh nhan duoc thim kham ding chuyén moén. Pong thoi, sau khi lich
hen duogc phan cong, hé théng c6 thé giri email hodc thong bao dén bénh nhan dé xac

nhan thong tin lich kham.
1.1.5. Quan Iy ké hoach diéu tri

K& hoach diéu tri 12 ndi dung do bac si 1ap sau khi tham kham va danh gid tinh trang rang
miéng cua bénh nhan. Mot ké hoach diéu tri c6 thé bao gém cac dich vu can thuc hién,
mo ta phuong an diéu tri, chi phi dy kién, thoi gian thyc hién, trang thai diéu tri va ghi

cha chuyén mon.
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
Trong linh vyc nha khoa, nhiéu truong hop diéu tri khéng hoan thanh trong mét lan
kham ma can theo ddi qua nhiéu giai doan, vi du nhu niéng rang, tréng rang, diéu tri tay,
phuc hinh rang hoac céc dich vu diéu tri chuyén sau khac. Vi vay, viéc quan ly ké hoach

di€u tri gitp bac si va bénh nhan theo doi duoc tién dd di€u tri mdt cach ro rang.

Hé thong quan 1y ké hoach diéu tri gitip luu tri thong tin diéu tri tip trung, hd trg cap
nhat tién do sau tung 1an kham va tao co s& dé tinh toan chi phi hodc tao hoa don. Déng
thoi, bénh nhéan c6 thé xem lai ké hoach diéu tri ctia minh, tir d6 chii dong hon trong qua

trinh theo doi sttc khoe rang miéng.
1.1.6. Qudn Iy don thuéc va thuéc

Sau qua trinh kham hodc diéu tri, bac si c¢6 thé ké don thudc cho bénh nhan néu can thiét.
Pon thude thuong bao gém tén thudc, sb luong, lidu lugng, cach dung va cac ghi chu
lién quan. Viéc ké don thudc can dam bao chinh xéc, 16 rang va phu hop véi tinh trang

cua bénh nhan.

Bén canh viéc quan Iy don thudc, hé théng cling can quan 1y danh myc thudc ctia phong
kham. Thong tin thudc co6 thé bao gém tén thude, don vi tinh, gia ban, mo ta, sO lugng
ton kho va trang thai sir dung. Néu hé théng c6 quan 1y 16 thude, can luu thém thong tin

ngay nhap, han st dung, $6 luong nhap va $6 luong con lai.

Quan 1y thudc va ton kho gitp phong kham kiém soat duoc tinh trang sir dung thudc,
han ché thiéu thudc khi ké don va canh bao cac thudc sip hét hodc gan hét han. Pay 1a
chtrc ning hd trg quan trong trong qua trinh diéu tri va vin hanh phong kham.

1.1.7. Qudn ly hoa don va thanh todn

Quan 1y hoéa don 1a qua trinh ghi nhan cac chi phi phat sinh trong qua trinh bénh nhan
st dung dich vu tai phong kham. Hoa don co thé bao gém chi phi kham, dich vu diéu
tri, thudc va cac khoan phi lién quan khac.

Trong hé théng nha khoa, héa don thuong dugc tao sau khi bénh nhan hoan tat kham
hodc sau khi bac si 1ap ké hoach diéu tri, ké don thudc. Nhan vién c6 thé kiém tra cac
khoan muc chi phi, tao hdéa don va ghi nhan trang thai thanh toan. B¢nh nhan cé thé
thanh toan bang tién mit hoic théng qua cong thanh toan truc tuyén nhu VNPay.

Viéc tich hop thanh toan truc tuyén giup qua trinh thanh toan tré nén nhanh chéng, minh
bach va thuan tién hon. Déng thot, hé théng 6 thé luu lai lich st giao dich, cap nhat

trang thai hoa don va giri thong bao thanh toan thanh cong dén bénh nhan.
1.1.8. Vai tro ciia AI trong hé tro qudn Iy nha khoa
Tri tué nhén tao dang duoc tng dung ngay cang nhiéu trong cac hé théng quan 1y hién

dai nham ho tro phan tich dir li€u, goi y thong tin va nang cao hi¢u qua ra quyét dinh.

SVTH: Nguyén Nhat Thanh ~ Huéng dan: ThS. Nguyén Thi Xuan Thiy 3



He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
Trong h¢ théng quan ly nha khoa, Al c6 thé dugc st dung dé hd tro tu van dich vy, dé

xuat bac si pht hop va phén tich dit liéu van hanh cta phong kham.

D6i v6i bénh nhan, Al ¢6 thé hd trg goi y dich vu nha khoa dya trén nhu cau hodc van
dé ma bénh nhén chia s¢. Vi dy, khi bénh nhan mo ta tinh trang dau ring, mudn tay tring
rang hodc can tu van niéng rang, hé thong c6 thé goi ¥ nhom dich vu phu hop dé bénh
nhan tham khao trudc khi dat lich.

i voi admin, Al ¢6 thé hd tro phan tich céc dit liéu nhu doanh thu, chi phi, lgi nhuan,
sb lugng lich hen, sb lugng bénh nhan, tan sut sir dung dich vu va tinh hinh st dung
thudc. Tir cac dit liéu nay, hé thong c6 thé dua ra nhan xét hodc dé xuat nham hd trg
admin danh gia hiéu qua hoat dong va dinh huéng phat trién phong kham.

Viéc tich hgp Al gitip hé thong khong chi dimg lai & mirc quan 1y dit liéu, ma con hd trg
phan tich, tu van va dé xuat thong tin, gop phan nang cao chat lugng dich vu va hiéu qua
van hanh ctia phong kham nha khoa.

1.2. Co s& 1y thuyét vé cong nghé

1.2.1. Ngon ngir HTML/CSS

HTML va CSS l4 hai cong nghé co ban trong phat trién giao dién web. HTML dugc s
dung dé xay dung cdu tric ndi dung trang web, trong khi CSS ding dé dinh dang giao
dién nhu mau sic, bd cuc va hién thi trén nhiéu thiét bi.

Trong dé tai, HTML/CSS dugc sir dung két hop v6i VuelS dé xay dung giao dién nguoi
dung truc quan va responsive.

1.2.2. Ngon ngir JavaScript

JavaScript 12 ngdn ngit 1ap trinh phd bién dung dé xir 1y twong tac trén website. Ngon
ngit nay ho tro cap nhat dir liéu dong, xir Iy su kién va cai thién trai nghiém nguoi dung.
Trong hé théng, JavaScript dugc st dung két hop v6i VuelS dé xay dung cac chirc ning
frontend nhu dang nhép, dat lich kham va quan ly dir liéu realtime.

1.2.3. Vue.js Framework

VueJS duoc str dung nhu nén tang phat trién frontend cho hé théng quan 1y nha khoa.
Framework nay hd tro xdy dung giao dién dong, phan hoi nhanh va t6 chirc ma ngudn
theo component, gitip hé thong d& mo rong va quan 1y. Cac chirc ning danh cho bénh

nhan, bac si va quan tri vién déu duoc trién khai théng qua Vuels.
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Hé théng qudn 1 nha khoa tw nhén sir dung kién triic VueS va Spring Boot
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Hinh 1.1: Framework thu vién véi cac tai nguyén khong thé thiéu

1.2.3.1. M6 hinh MVC la gi?

Request
Response

rt—

P ——

Hinh 1.2: M6 hinh MVC

MVC (Model — View — Controller) 1a mé hinh kién trtc gitp tach biét dit liéu, giao dién
va xu ly nghi¢p vu trong ung dung.

Model: quan 1y dir liéu va nghiép vu.

View: hién thi giao dién cho nguoi dung.

Controller: tiép nhan va xir 1y yéu ciu tir ngudi diung.

Mo hinh MVC giup hé théng dé phat trién, bao tri va md rong.
1.2.3.2. Vue.js framework la gi?

VueJS 1a framework JavaScript diung dé xiy dung giao dién web theo mo hinh SPA
(Single Page Application). VueJS hd tro xdy dung giao dién bang component gitp d&
tai sir dung va quan 1y ma ngudn.

Trong dé tai, VueJS dugc st dung dé phat trién giao dién cho bénh nhan, béc si va quan

tri vién.
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Hé thong qudn I nha khoa tu nhdn si: dung kién triic VueJS va Spring Boot

Hinh 1.3: Logo Vue.js

1.2.3.3. Pac diém néi bét cia Vue.js
Cu phap don gian, dé hoc.
HO tro xay dung giao dién bang component.
Cap nhat dit liéu realtime hiéu qua.
HO trg SPA gitp website hoat dong mugt ma.
Dé tich hop véi cac thu vién va API backend.
1.2.3.4. Céc thanh phan chinh trong Vue,js
VueJS gdém cac thanh phan chinh nhu:
Template: xay dung giao dién.
Script: xtr 1y logic va dir licu.
Style: dinh dang giao di¢n.
Directives: hd tro thao tac dir liéu va DOM.
Lifecycle Hooks: xur Iy theo vong do1 component.
1.2.3.5. Uu diém ciia Vue.js
D& hoc va dé st dung.
Hiéu ning t6t nho Virtual DOM.
HO tro phat trién SPA hiéu qua.
D& bao tri va mo rong hé thong.
Tai liéu phong phu va cong dong 16n.
1.2.3.6. Nhuoc diém cia Vue.js
Hé sinh thai chwa 16n bang React hodc Angular.
Mot s thu vién hd trg con han ché.
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Hé théng quan Iy nha khoa tw nhdn sir dung kién triic VueJS va Spring Boot

Quan 1y state trong hé thong 16n c6 thé phuc tap.
1.2.4. Ngon ngir lap trinh Java
Java 14 ngon ngir 14p trinh hudng ddi tugng c6 tinh on dinh va bao mat cao. Java hd trg
phat trién cac hé théng web quy mo 16n va d& mo rong.
Trong d¢ tai, Java duoc st dung két hop voi Spring Boot dé xay dung backend va xir 1y
nghiép vu ctia hé théng.
1.2.5. Spring Boot
Spring Boot 13 framework thudc hé sinh thai Spring dung dé phat trién Gmg dung Java
va RESTful API. Framework nay hd trg cau hinh ty dong, tich hop bao mat va két ndi
co so dir li¢u hi¢u qua.
Trong dé tai, Spring Boot dugc st dung dé xay dung backend, xtr Iy nghiép vu va quan
ly dit liéu hé thong.

'3 Selglgle

Boot

Hinh 1.4: Logo Spring Boot
1.2.6. Co so dir liéu PostgreSQL
1.2.6.1. Gi6i thiéu vé co s¢ dit liéu PostgreSOL

PostgreSQL 12 hé quan tri co s& dit liéu quan hé ma ngudn mé duogc st dung phd bién
trong phat trién g dung web. PostgreSQL hd trg Iuu trit dir lidu 6n dinh, bao mat cao

va xir 1y tot cac hé thong c6 luong dir liéu 16n.

Trong dé tai, PostgreSQL dugc sir dung dé luu trit dir liéu bénh nhan, bac si, lich hen,

hoa don va cac thong tin cta hé thong quan 1y nha khoa.
Pic diém ciia PostgreSQL

Hb tro quan 1y dit liéu quan hé 6n dinh.

H5 tro truy van SQL manh mé.

Bao mat va toan ven dir liéu cao.

HJ trg backup va phuc hoi dir lidu.

Hoat dong t6t v6i Spring Boot va JPA.
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

1.2.6.2. Uu diém va nhwoc diém ciia PostgreSql
Uu diém:
Mién phi va mi nguén mé.
Hi¢u nang 6n dinh véi hé théng 16n.
HJ trg nhiéu kiéu dit liéu.
Dé tich hop véi tmg dung web.
C6 cong dong hd trg 16n.
Nhuwoc diém:
CAu hinh ban dau twong ddi phirc tap véi ngudi moi.
Tén nhiéu tai nguyén hon mdt s6 hé quan tri co s¢ dir li€u nhe.
Mot s6 thao tac toi wu hiéu ning yéu cau kién thirc chuyén sau.
1.2.7. Kién triic giao tiép: RESTful API

RESTful API la kién tric dung dé xdy dung va giao tiép dir liéu giita frontend va
backend thong qua giao thitc HTTP. RESTful API cho phép céc chtic nang trong hé

thdng trao d6i dit liéu dé dang, nhanh chong va doc 1ap.

Trong dé tai, RESTful API duoc xdy dung bang Spring Boot dé xir Iy cac chic ning
nhu dang nhap, quan Iy bénh nhan, lich hen, ké hoach diéu tri va thanh toan.

—a CAAARE
= By
= IPDATE

1000 —= s

) ) B oL
;:a% - S— D CLTER
AL § = )

AhCRCID

REST APl

Hinh 1.5: So d6 RESTful API
Pic diém cia RESTful API
Giao tiép thong qua giao thirc HTTP.
Dit liéu thuong dugc trao d6i dudi dang JSON.
H& trg cac phuong thitc nhu GET, POST, PUT va DELETE.
Dé tich hop giira frontend va backend.

HO tro phat trién hé théng web va mobile higu qua.
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
1.2.8. JWT Authentication

JWT (JSON Web Token) 14 co ché xac thuc ngudi dung dya trén token dugce st dung
pho bién trong cac hé théng web hién dai. Sau khi dang nhap thanh cong, hé thong s&

tao token va gtri cho nguoi dung dé xac thyc trong cac 1an truy cép tiép theo.
Trong dé tai, IWT Authentication dugc sir dung két hop voi Spring Security nham hd
trg dang nhép, xac thyc nguoi dung va phan quyén theo vai trdo nhuw Admin, Bac si, Nhan
vién va Bénh nhan.
Pic diém ciia JWT Authentication

Xéc thyc nguoi dung thong qua token.

HO trg phan quyén ngudi ding.

Tang tinh bao mat cho hé théng.

Giam luu trir session phia server.

Phu hop v6i hé thong RESTful API va SPA.

e JuuT

JSON Web Token

Hinh 1.6: Logo JWT

1.2.8.1. Uu diém ciia JWT

Khong luu trang théi (stateless) — server nhe, dé scale.

Nhanh, chi can kiém tra chir ky token.

Dé tich hgp vé6i tmg dung mobile, web SPA, microservices.

H5b trg phan quyén (role, permission).

Tranh 15i session timeout hodc session luu sai ngudi dung.
1.2.8.2. Nhuoc diém ciia JWT

Token bi 16 c6 thé gy mat an toan dit liéu.

Kho thu hoi token trudc thoi gian hét han.

Can x1r Iy bao mat token can than & phia client..
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
1.3. Kién triic va mé hinh trién khai h¢ thong

Hé thong quan 1y nha khoa dugc xay dung theo md hinh client-server véi frontend va
backend hoat dong doc 1ap. Kién trac nay gitp hé théng dé bao tri, mé rong va nang cao
hi€u nang xu ly.

Frontend sir dung VueJS dé xay dung giao dién nguoi dung, backend st dung Spring
Boot dé xir Iy nghiép vu va cung cap RESTful API. PostgreSQL dugc sir dung dé luu
trit dit liéu hé thong.

1.3.1. Kién triic Client — Server

Kién tric Client — Server 12 mo hinh trong dé client gui yéu cau dén server va server

xur 1y yéu cau trudce khi tra két qua vé cho client.

Trong dé tai, frontend VuelS dong vai tro client, backend Spring Boot déng vai tro

server xir 1y dir liéu va két ndi co s¢ dir liéu PostgreSQL.
1.3.2. Mé hinh MVC

MVC (Model — View — Controller) 1 mé hinh kién tric gitip tach biét giao dién, dit
lidu va xtr 1y nghiép vu trong hé thong.

Model: quan 1y dir liéu va nghiép vu.

View: hién thi giao dién ngudi ding.

Controller: tiép nhan va xtr 1y yéu ciu tir client.
Mo hinh MVC giup hé thong d& phat trién va béo tri.
1.3.3. Quy trinh giao tiép hé thong

Ngudi dung thao tac trén giao dién VuelS va gui yéu ciu dén backend thong qua
RESTful API. Backend Spring Boot tiép nhan yéu cau, xt Iy nghiép vu va truy xuat dit
liéu tir PostgreSQL trude khi tra két qua vé frontend dudi dang JSON.

Quy trinh nay giup frontend va backend hoat dong doc 1ap va d& mé rong hé thong.
1.3.4. Mé hinh trién khai hé théng

Hé théng duoc trién khai theo mo hinh web application gdm frontend, backend va co so

dir liéu hoat dong riéng biét.
Frontend: VuelS
Backend: Spring Boot RESTful API
Database: PostgreSQL

Mo hinh trién khai nay gitup hé thong d& nang cap va thuan tién trong qua trinh béo tri.
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Hé théng quan Iy nha khoa tw nhdn sir dung kién triic VueJS va Spring Boot
1.4. Cong cu va cai dat
1.4.1. Visual Studio Code
1.4.1.1. Gidi thiéu vé Visual Studio Code
Visual Studio Code 13 méi trudng 1ap trinh hd tro phat trién nhiéu ngdn ngit va
framework khac nhau. Cong cu nay hd tro viét ma ngudn, quan 1y extension va kiém thir

ung dung hi¢u qua.

Trong dé tai, Visual Studio Code dugc sir dung dé phat trién frontend VueJS va backend
Spring Boot.

Visual Studio Code

Hinh 1.7: Logo Visual Studio Code
1.4.2. PgAdmin 4
1.4.2.1. Gidi thiéu vé pgAdmin4

pgAdmin 4 13 cong cu hd tro quan 1y co so dir liéu PostgreSQL thong qua giao dién truc

quan. Cong cu hd tro tao database, thyc hién truy vin SQL va quan 1y dit liéu d& dang.

Trong d¢é tai, pgAdmin dugc sir dung dé quan 1y dit liéu cua hé thong nha khoa.

pgAdmin

Hinh 1.8: Logo pgAdmin
1.4.3. GeminiAl

Gemini Al 13 nén tang tri tué nhan tao ctia Google hd trg xir Iy va phan tich dit liéu thong
minh. Trong dé tai, AI dugc dinh hudng hd tro phan tich dit lidu va dé xuat thong tin

pht hop cho hé thong.
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Hé thong qudn I nha khoa tu nhdn si: dung kién triic VueJS va Spring Boot

Hinh 1.9: Logo Gemini Al
1.4.4. VNPay

VNPay la céng thanh toan dién tir phé bién tai Viét Nam, hd tro thanh toan qua QR
Code, ATM va Mobile Banking.

Trong dé tai, VNPay duoc tich hop nham hd trg thanh toan hoa don truc tuyén cho bénh

nhan.

VNPAY*®

Scan to Pay

Hinh 1.10: Logo VNPAY
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

1.4.5. Cai dat Node.js va NPM

Buwdc 1: Truy cap https://nodejs.org

Bude 2: Chon ban LTS dé dam bao 6n dinh.

Budre 3: Cai dat va kiém tra bang 1énh node -v va npm —v

C:\Users\ADMIN>node -v
v22.19.0

C:\Users\ADMIN>npm -v
16.9.3

1.4.6. Cai dat Java JDK

Budc 1: Truy cép trang: https://adoptium.net

Bwéc 2: Tai Temurin JDK 17 hoac 21.

Budc 3: Cai didt va kiém tra bang 1énh java —version va javac —version

(:\Users\ADMIN>java -version

java version "24.0.1" 2025-04-15

Java(TM) SE Runtime Environment (build 24.8.1+9-39)

Java HotSpot(TM) 64-Bit Server WM (build 24.0.1+9-30, mixed mode, sharing)

C:\Users\ADMIN>javac -version
javac 24.0.1
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
CHUONG 2. PHAN TiCH VA THIET KE HE THONG

2.1. Mo ta bai toan

Hé thong quan ly nha khoa tu nhan dugc xdy dung nham hd tro s6 hoa quy trinh quan
1y va van hanh phong kham nha khoa. Hé thong gitip quan 1y bénh nhan, lich hen, ké
hoach diéu tri, don thudc, hoa don va thanh toan truc tuyén mot cach hi¢u qua hon so
v61 phuong phép tha cong.

P6i v6i bénh nhan, hé thong hd tro dang ky tai khoan, ding nhap, dit lich kham truc
tuyén, theo ddi lich hen, xem ké hoach diéu tri, don thudc va thanh toan hoa don. Ngoai
ra, bénh nhan c6 thé nhan thong bao va email tir hé thong.

Poi v6i bac si, hé théng hd tro quan 1y lich kham, cap nhat hd so kham bénh, 1ap ké
hoach diéu tri, ké don thudc va theo ddi thong tin bénh nhén.

P6i v6i nhan vién phong kham, h¢ théng ho tro tiép nhan lich hen, xac nhan lich kham,
quan ly bénh nhan, thude, hoa don va hd trg thanh toan.

Poi v6i quan tri vién, hé thong hd trg quan 1y tai khoan ngudi dung, dich vu nha khoa,
thudc, thong ké doanh thu va phén tich di liéu hoat dong cta phong kham.

Hé théng duoc xay dung theo mo hinh frontend — backend tach biét, sir dung VuelS,
Spring Boot va PostgreSQL nham dam bao kha ning mé rong, bao tri va nang cao hiéu

qua quan ly.
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.2. Xac dinh Actor

Actor Chtrc nang

Bénh nhan

Bang 2.1 X4c dinh Actor

Ping ky, dang nhap, quén mat khau

Cap nhat théng tin c4 nhan va d6i mat khau

Xem danh sach dich vu nha khoa

bat lich kham truc tuyén

Theo doi trang thai lich hen

Xem lich str kham va lich str lich hen

Xem ké hoach diéu tri

Xem don thude dugc bac si ké

Xem hoa don va trang thai thanh todn

Thanh todn héa don bang VNPay hoic tién mit

Nhén thong bao, email xac nhan lich hen va nhéc lich kham

St dung AI dé duogc goi ¥ dich vu hodc bac si phu hop

Bac si

Ding nhap hé thong

Xem danh sach lich hen dugc phan cong

Xem thong tin bénh nhan

Ghi nhan két qua kham

Lap va cap nhat ké hoach diéu tri

Ké don thudc cho bénh nhan

Tao lich tai kham

Theo doi tién trinh di€u tri cua bénh nhan
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He théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Nhén vién | Ding nhap hé thong

Xem danh sach lich hen

HO tro xac nhan hodc cap nhat lich hen

Quan 1y hoa don

Ghi nhén thanh toan tién mat

Kiém tra trang thai thanh todan VNPay

In hoac guri thong tin hoa don cho bénh nhan

Admin | Ding nhdp hé thong quan tri

Quan Iy ngudi ding va phan quyén tai khoan

Quan ly bénh nhan

Quan 1y bac si va nhan vién

Quan 1y dich vu nha khoa

Quan 1y lich hen va phan cong bac si

Quan ly lich lam vi¢c, ca kham va suc chira bac si

Quan 1y ké hoach diéu tri

Quan 1y thudc, 16 thube va ton kho

Quan ly hoa don va thanh toan

Quan 1y thong bao, email

Xem théng ké doanh thu, chi phi, loi nhuan

Str dung Al phén tich thong ké va dé xuat hudng phat trién
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.2.1. Bénh nhdin

Bénh nhan 1a nguoi st dung cac dich vu kham va diéu tri tai phong khadm nha khoa. H¢
théng website ho trg bénh nhan thuc hién cac thao tac truc tuyén thay cho phuong thirc
dat lich va quén 1y thii cong truyén thong.

Bénh nhén c6 thé dang ky tai khoan, dang nhap, cap nhat thong tin ca nhan va dat lich
kham tryc tuyén theo ngay kham va ca kham phu hop. Ngoai ra, hé théng con hd trg
xem danh sach dich vu nha khoa, theo doi trang thai lich hen va xem lich str khdm bénh.

Trong qué trinh diéu tri, bénh nhan c6 thé xem ké hoach diéu tri, don thudc, lich tai kham
va thyc hién thanh toan hoa don bang tién mat hoic VNPay. Hé thong ciing hd tro gt

email va thong bao nhac lich khdm nham nang cao trai nghi€ém ngudi dung.

Ngodi ra, h¢ thong dinh huéng tich hop AI dé hd trg goi y dich vu hodc bac si phu hop
v6i nhu cau ctia bénh nhan.

2.2.2. Bac si

Bac si 1a nguoi truc tiép thuc hién qua trinh kham va diéu tri cho bénh nhan tai phong
khédm nha khoa. Trong h¢ théng, bac si ¢ tai khoan riéng dé theo dai lich hen, xem thong
tin bénh nhan va cap nhat két qua diéu tri.

Bac si ¢ thé xem lich kham dugc phén cong, theo doi thong tin bénh nhan, ghi nhan két
qua kham va 1ap ké hoach diéu tri phii hop. Ngoai ra, hé thong hd tro bac siké don thudc,
cap nhat tién do diéu tri va tao lich tai kham cho bénh nhén khi can thiét.

Hé thdng giup bac si quan 1y thong tin diéu tri hidu qua hon, déng thoi hd trg theo di

lich stt kham bénh nham nang cao chét luong cham séc¢ bénh nhan.
2.2.3. Nhdn vién
Nhan vién 12 ngudi ho trg qué trinh tiép nhan bénh nhan, x1r 1y lich hen va thanh toan tai

phong kham nha khoa. Nhan vién dong vai tro két ndi giira bénh nhén, bac si va hé thong

quan ly trong qua trinh van hanh phong kham.

Trong hé théng, nhén vién c6 thé xem va quan 1y lich hen, hd trg xac nhan hodc cap nhat
trang thai lich kham cho bénh nhan. Ngoai ra, nhan vién con hd tro quan 1y hoa don, ghi
nhan thanh toan bang tién mit va kiém tra trang thai thanh toan qua VNPay.

Hé thdng ciing hd tro nhan vién g thong bao hodc email lién quan dén lich hen va thanh

toan nhdm nang cao hi€u qua chdm séc bénh nhan va quéan 1y phong kham.
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.2.4. Admin

Admin 13 ngudi quan tri toan bd hé théng phong kham nha khoa, c6 nhiém vu quan 1y
dir li¢u va theo doi hoat dong ctia hé théng nham dam bao qué trinh van hanh dién ra on
dinh va hi¢u qua.

Trong hé théng, admin c6 thé quan 1y tai khoan ngudi dung, phan quyén theo vai tro,
quan ly thong tin bac si, nhan vién, bénh nhan va cac dich vu nha khoa. Ngoai ra, admin
con hd tro quan 1y lich hen, lich 1am viéc, ké hoach diéu tri, thudc, hoa don va thanh

toan.

Hé théng ciing hd tro admin theo ddi théng ké doanh thu, sb lugng bénh nhan, lich hen
va tinh hinh hoat dong cua phong khdm. Bén canh do6, Al duoc tich hop nham hd tro
phan tich dir liéu va dé xuat thong tin phu hop cho qua trinh quan 1y hé thong.

2.3. Xac dinh Usecase
Bang 2.2 Xéc dinh Usecase

Actor Usecase

Bénh nhan | UCO01: Xem trang chu

UCO02: Xem danh sach dich vu nha khoa

UCO03: Tim kiém dich vu nha khoa

UCO04: bang ky tai khoan

UCO05: Bang nhap

UC06: Quén mat khau

UCO07: Xem va cap nhat thong tin ca nhan

UCO08: P6i mat khau

UCO09: bat lich kham truc tuyén

UCI10: Theo dai trang thai lich hen

UCI1: Huy lich hen

UC12: Xem lich str kham va lich str lich hen
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

UCl13

- Xem ké hoach diéu tri

UCl4:

Xem don thudc

UC15:

Xem hoa don

ucCle:

Thanh toan hoa don bang VNPay hodc tién mit

UC17:

Nhéan thong bao va email nhéc lich kham

UC18:

Chat véi Al dé duoc go1 y dich vu hodc béc s phu hop

Bac si

UC19:

bang nhap

UC20:

Xem lich hen dugc phan cong

UC21:

Xem thong tin bénh nhan

uC22:

Ghi nhan két qua kham

UC23:

Lap ké hoach diéu tri

uC24:

Cap nhat tién do diéu tri

UC25s:

Ké don thudc cho bénh nhan

UC26:

Tao lich tai kham

Nhan vién

uC27:

Dang nhap

UC28:

Xem danh sach lich hen

UC29:

H5) tro xac nhan hodc cap nhat lich hen

UC30:

Quan 1y hoa don

UC31:

Ghi nhan thanh toan tién mat

UC32:

Kiém tra trang thai thanh toan VNPay

UC33:

In hodc gtri héa don cho bénh nhan

Admin

UC34:

bang nhap
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He théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

UC35: Quan 1y ngudi dung va phan quyén

UC36: Quan 1y bénh nhan

UC37: Quan 1y bac si va nhan vién

UC38: Quan 1y dich vu nha khoa

UC39: Quan ly lich hen

UC40: Phan cong bac si cho lich hen

UC41: Quan 1y lich 1am viéc va ca kham

UC42: Quan ly ké hoach diéu tri

UC43: Quan ly thude, 16 thude va tén kho

UC44: Quan ly don thudce

UC45: Quan 1y hoa don va thanh toan

UC46: Quan 1y thong bao va email

UC47: Xem théng ké doanh thu, chi phi, lgi nhusn

UC48: St dung Al phan tich thong ké va dé xuat hudng phat trién
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

2.4. Phan tich Usecase
2.4.1. Biéu dé Usecase
2.4.1.1. Usecase khach hang

¢ Quan ly théng tin

S
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Hinh 2.1: So d6 Usecase khach hang
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Hé théng qudn 1 nha khoa tw nhén sir dung kién triic VueS va Spring Boot

2.4.1.2. Usecase Admin

_va dé xuat hudng phat lrién_ 7

/—7 ) cho lich hen

\\\\

Hé théng quan ly nha khoa
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Hinh 2.2: So dd Usecase Admin
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.4.1.3. Usecase Bac st

Hé thong quan ly nha khoa

— RPN e T _ _ _ _ _«include»
{_Ké don thuéc > T i
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~ «include»
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Hinh 2.3: So @6 Usecase Bac si
2.4.1.4. Usecase Nhan vién
Nhan vién
Hé théng quan ly nha khoa
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VNPay ‘. lich hen «include= lich hen ’ «includex»
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Hinh 2.4: So dd Usecase Nhan vién
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.4.1.5. Usecase tong qudt

@& O ®_ O
Bé‘ h nﬁén Nh’én vién Bac st Admin
Hé thdng quan ly va dat lich kham nha khoa
Chuc nang Bénh nhan Chuc nang Nhan vién Churc nang Bac si Chuc nang Admin
N e e . Sy
’ Altuvan ~""Quan Iy héa don ™, ~~ Kédon thudc ¢~ Théng ké va ™,
\_dich vy, bac si_J " vathanhtodn ./ \__ va tao tai kham / ._ Al phan tich _/
 va rhanh todn X0 P T T#p k& hoach ™1 Quan 1y thade™
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> valichstkham G TNapraauEn . e
> Dat lich ™y
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/ duén iy N\
2 tai khoan /

Hinh 2.5: So d6 Usecase tong quat
2.4.2. Ddc td usecase

2.4.2.1. Usecase dat lich kham
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Béhh nhan
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Hinh 2.6: Pac ta Usecase dat lich kham
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Dac ta Usecase dat lich kham

Bang 2.3 Pac ta usecase dat lich kham

TT NO1 dung Mo ta

1 | Tén Usecase | bat lich kham
2 | Tac nhan Bénh nhéan
3 | Mota Bénh nhan thuc hién dat lich kham nha khoa truc tuyén thong
qua website.
4 | Pidu kién Bénh nhdn di dang nhap vao hé théng.
trude
5 Luéng su 1. Bénh nhan truy cap chtrc nang dat lich kham.
kién chinh 2. Hé théng hién thi form dit lich.
3. Bénh nhan chon ngay kham, ca kham va nhéap ghi chu hodc
nhu ciu khdm néu co.
4. Bénh nhan nhan nut gri yéu cau dat lich.
5. Hé thong kiém tra dir liéu dit lich.
6. Hé thong tao lich hen véi trang thai chd xac nhan.
7. Hé théng thong bao dat lich thanh cong cho bénh nhan.
6 | Ludng su Néu bénh nhan nhép thiéu thong tin hoic ngay kham khong
kién phu hop 1¢, hé thong hién thi thong bao 16i va yéu cau nhap lai.
7 | Piéu kién sau | Lich hen duoc tao thanh cong va cho nhan vién hodac admin
xac nhan.
8 | Yéucaudic |Ngaykham va cakham phai hop 1¢, khong duogc dit lich trong
biét thot gian da qua.
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Hé thén

udn Iy nha khoa tu nhdn sir dung kién triic VueJS va Spring Boot

2.4.2.2. Usecase xac nhan/ chinh swa/ huy lich hen

T_

Nhan vién

Use Case Xac nhan | Hay / Cap nhét lich hen
- /" Kiém tra thong tin
' |ICh hen
" Xac nhan A —
——————— )u ; | |«ipcluder———_
lichhen -~ ¢ '
«extend> hllab <[ Cap nhttrang théi ) P,
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— P e , % lichhen /
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“__ chobenh nhép«extend» !'Ch hen ) |§L§§' Yic AR HOY ] S = = = ekt
A g <<e’_‘t§nﬂ”'_ . Cépnhtlichhen .~/ _ “'&Clumf
| | SR Xem danh sach
«extend» —
| A ! . lich hen
_______ N “Cap nhét : R
«extend» \_lich hen / |
----- > Bang nhap )
«mclude» ety

y
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Hinh 2.7: Dac ta Usecase xac nhan/ Huy / Cap nhat
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

DPic ta Usecase ding nhép

Béang 2.4 Pac ta Usecase xac nhan huy cdp nhat lich hen

TT NO1 dung Mo ta

biét

1 | Tén Usecase Xac nhan / huy / cap nhat lich hen
2 | Tac nhan Nhan vién, Admin
3 | Mota Nhéan vién hoac Admin xtr Iy cac lich hen do bénh nhan dat,
bao gém xac nhan, cap nhat hodc huy lich hen.
4 | Pidu kién Nhén vién hodc Admin d3 ding nhap vao hé théng va lich hen
truoc da ton tai.
5 Luéng su kién | 1. Nhan vién hodc Admin truy cap danh sach lich hen.
chinh 2. Hé théng hién thij céc lich hen theo ngay, ca kham hodc
trang thai.
3. Nguoi dung chon mot lich hen can xir 1y.
4. Ngudi ding xem thong tin chi tiét lich hen.
5. Nguoi dung thuc hién xac nhan, cap nhat thong tin hodc
huay lich hen.
6. Hé thong kiém tra dir liéu xir 1y.
7. Hé thong cap nhat trang thai lich hen.
8. Hé théng guri thong bao hodc email dén bénh nhan néu can.
6 | Ludng su kién | Néu lich hen khong ton tai hodc di bi huy trude d6, hé thong
phu hién thi thong bao 15i.
7 | Piéu kién sau Trang thai lich hen dugc cap nhat trong hé théng.
8 | Yéu cau dic Vi¢c cap nhat lich hen phai ddm bao khong trung lich va

khong vuot qua suc chira cua ca kham.
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Hé thén

udn Iy nha khoa tu nhdn sir dung kién triic VueJS va Spring Boot

2.4.2.3. Usecase Phdn cong bac si cho lich hen

Nhan vién

«include»

i email / théng bao
. xac nhan cho bénh nhaixtend» o
e e —

I
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I

Use Case Phan|cong bac si cho lich hen
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Hinh 2.8: Dac ta Usecase Phan cong bac si cho lich hen
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Dic ta Usecase Phan cong bac si cho lich hen

Bang 2.5 Pac ta usecase Phan cong bac si cho lich hen

TT NO1 dung Mo ta

1 | Tén Usecase | Phan cong bac si cho lich hen
2 | Tac nhan Admin, Nhan vién
3 | Mota Admin hodc Nhan vién phan cong bac si phu hop cho lich hen
cua bénh nhan.
4 | biéu kién Lich hen da dugc tao va bac si co lich lam viéc phu hop voi
trude ngay, ca kham.
5 Luéng su 1. Admin hodc Nhan vién truy cap danh sach lich hen cho phan
kién chinh cong. 2. H¢ théng hién thi thong tin lich hen cua bénh nhan.
3. Nguoi dung chon chirc nang phan cong bac si.
4. Hé thdng hién thi danh sach bac si kha dung theo ngay va ca
kham. 5. Ngudi dung chon bac si phu hop.
6. Hé théng kiém tra strc chira va lich lam viéc ctia bac si.
7. Hé thdng luu thong tin bac si duoc phan cong vao lich hen.
8. Hé théng cap nhat trang thai lich hen va gui email xac nhan
dén bénh nhan.
6 | Ludng su Néu bac si khong con kha dung hoic ca kham da day, hé thong
kién phu hién thi théng bao va yéu cau chon bac si khac.
7 | Piéu kién sau | Lich hen dugc gan bac si va bénh nhan nhan dugc thong bao
xac nhan.
8 | Yéu cau dic Mot bac si khong dugce vuot qua sb luong bénh nhan tdi da
biét trong cung mot ca kham.
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Hé théng qudn 1 nha khoa tw nhén sir dung kién triic VueS va Spring Boot

2.4.2.4. Usecase Lap ké hoach diéu tri

diut T gxtehdy. iUt

| |
I |
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| |
«intlude»
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Hinh 2.9: Dac ta Usecase Lap ké hoach diéu tri
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Pic ta Usecase Lap ké hoach diéu tri

Béang 2.6 Bac ta Usecase Lap ké hoach diéu tri

TT NO1 dung Mo ta

1 | Tén Usecase Lap ké hoach diéu tri
2 | Tac nhan Bac si
3 | Mota Bac si lap ké hoach diéu tri cho bénh nhan dya trén két qua
kham va tinh trang rang miéng.
4 | biéu kién Bénh nhan da c6 két qua kham hoac hd so diéu tri trong hé
trude théng.
5 Luéng su kién | 1. Bac si m& hd so bénh nhan.
chinh 2. H théng hién thi thong tin bénh nhan va két qua kham.
3. Béc si chon chure nang 1ap ké hoach diéu tri.
4. Bac si nhap thong tin ké hoach gém dich vu diéu tri, mo ta,
thoi gian du kién, chi phi va ghi chu.
5. Béc si luu ké hoach diéu tri.
6. Hé thong luu ké hoach diéu tri vao hd so bénh nhan.
7. Bénh nhan c¢6 thé xem ké hoach diéu tri trong tai khoan ca
nhan.
6 | Ludng sy kién | Néu thong tin ké hoach diéu tri khong hop 18, hé thong hién
phu thi thong bao 16i va yéu cau nhap lai.
7 | biéu kién sau K& hoach diéu tri duoc tao va gén v6i hd so bénh nhan.
8 | Yéucaudic | Chiphidiéu tri phai duoc tinh toan rd rang va trang thai diéu
biét tri can dugc cap nhat theo tién do thuc té.
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¢ thong qudn Iv nha khoa tw nhdn sir dung kién triic VueJS va Spring Boot

2.4.2.5. Usecase Ké don thuéc

Use Case Ké don thuéc

A IR, - L s
(_Capnhatténkho 7 —__3J Luu d-:m thuf:-c )-

|
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i f g Cht;m thudc
| «include» | o ua nhap liéu dung
e o 2 v o el
—>_ Ké don thuoc T Z «include»
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Hinh 2.10: Pic ta Usecase Ké don thudc
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Pic ta Usecase Ké don thude

Bang 2.7 Pic ta Usecase Ké don thudc

TT NO1 dung Mo ta

1 | Tén Usecase Ké don thubc
2 | Tac nhan Bac si
3 | Mota Bac si ké don thubc cho bénh nhan sau qua trinh kham hodac
diéu tri.
4 | biéu kién Bénh nhan d3 duoc kham va c6 nhu ciu st dung thudc theo
truoc chi dinh cua bac si.
5 | Ludng sukién | 1. Bac si truy cap hd so kham caa bénh nhan.
chinh 2. Béc si chon chirc ning ké don thudc.
3. Hé thong hién thi danh sach thudc hién co.
4. Béc si chon thudc, nhap liéu luong, sd luong, cach dung va
ghi chu.
5. Hé thong kiém tra thong tin thude va sé luong ton kho.
6. Bac si xac nhan luu don thude.
7. Hé thong luu don thude va cap nhat dit liéu lién quan.
8. Bénh nhan c6 thé xem don thudc trong tai khoan c4 nhan.
6 | Ludng sukién | Néu thudc khong du sé luong ton kho hodc thong tin ké don
phu chua hop 18, hé thdng hién thi thong bao 15i.
7 | biéukién sau | Pon thudc duoc luu thanh céng va gan véi hd so kham cua
bénh nhan.
8 | Yéucaudic | Viécké don phai dam bao dung thude, dang liéu lvong va phu
biét hop voi tinh trang bénh nhan.
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Hé théng qudn 1 nha khoa tw nhén sir dung kién triic VueS va Spring Boot

2.4.2.6. Usecase Tao hoa don va thanh toan

Nhan vien
Use Case Tao hoa don va thanh toan
Chon phuong thuc
e «mclude» a é— é A thanh toan
Cpnhttrangthn | Bt
Thanh toan VNPay A h . don |
e (Y e :
' Slize);t-end» Tao hba don __]'
__———_«includg» e «_mglu_de_»,
Thanh todn tién mat L~ % Tao hoa donva - - - - &I -d-d&_
o ~< = = ».__ thanh toan ;____>. e
—wextend» b ——einclude» Xem thong tin kham |
| . dichvyva chiphi _~
l A A
|
| ¥ o
——————— (B hap )
«include» )a_ny _ap

Bénh nhan

Hinh 2.11: Pac ta Usecase Tao hoa don va thanh toan
Dac ta Usecase Tao héa don va thanh toan

Bang 2.8 Dac ta Usecase Tao hoa don va thanh toan

TT NOo6i dung Mo ta

1 Tén Usecase | Tao hda don va thanh toan
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Tac nhan

Nhan vién, Bénh nhan

Mo ta

Nhan vién tao hoa don cho bénh nhan dya trén dich vu diéu tri,
thudc hodc cac chi phi phat sinh. Bénh nhan c6 thé thanh toan

bang tién mat hoic VNPay.

Piéu kién

trudc

Bénh nhan d3 st dung dich vu kham hoic diéu tri va c¢6 thong

tin chi phi trong hé thng.

Luong su

kién chinh

1. Nhan vién truy cap chirc nang quan ly héa don.

2. Nhan vién chon bénh nhan hodc lich hen can tao hoa don.
3. Hé thong hién thi cac dich vy, thude va chi phi lién quan.
4. Nhan vién kiém tra thong tin va tao hoa don.

5. Hé thong tinh tong tién can thanh toan.

6. Bénh nhan chon phuong thirc thanh toan bang tién mat hodc
VNPay. 7. Néu thanh toan tién mit, nhan vién ghi nhan thanh

toan.

8. Néu thanh toan VNPay, hé thong tao giao dich thanh todn va
cap nhat két qua sau khi thanh toan thanh cong.

9. Hé thong cap nhat trang thai hoa don.

10. Hé thong gui thong bao hodc email thanh toan thanh cong
cho bénh nhan.

Ludng sy

kién phu

Néu thanh toan VNPay thét bai, hé thong gitr trang thai hoa don
la chua thanh toan va thong bao cho bénh nhan.

Diéu kién

Sau

Hoa don dugc tao va trang thai thanh toan dugc cép nhat.

Yéu cau dac
biét

Téng tién hoa don phai chinh xéc, trang thai thanh toan phai
duoc déng bo véi két qua giao dich thuc té.
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Hé thén

udn Iy nha khoa tu nhdn sir dung kién triic VueJS va Spring Boot

2.4.2.7. Usecase Quadn Iy thuoc va ton kho
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Hinh 2.12: Pic ta Usecase Quan Iy thudc va ton kho
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

Pic ta Usecase Quan 1y thudc va ton kho

Bang 2.9 Pic ta Usecase Quan 1y thude va ton kho

TT NO1 dung Mo ta

1 | Tén Usecase | Quan ly thudc va ton kho
2 | Tac nhan Admin, Nhan vién
3 | Mota Admin hoic Nhén vién quan 1y danh sach thudc, 16 thube, sb
luong ton kho va tinh trang sir dung thudc trong phong kham.
4 | Pidu kién Nguoi dung da ding nhap va c6 quyén quan Iy thude.
trudc
5 | Ludng su 1. Admin hodc Nhan vién truy cip chirc ning quan 1y thudc.
kién chinh | 5 ‘Ha théng hién thi danh séch thudc hién co.
3. Nguoi dung thém méi, cap nhat hodc tim kiém thudc.
4. Ngudi dung nhap thong tin thudc gdm tén thude, don vi tinh,
gia, sb luong, ngay nhép, han sir dung va ghi chu.
5. Hé thong kiém tra dir liéu thudc.
6. Hé thong luu thong tin thude hodc 16 thude.
7. Hé thong cap nhat sd luong ton kho khi c6 nhap thude hoidc
ké don thuéc.
6 | Ludng su Néu thudc da ton tai hodc dit liéu khong hop 1¢, hé thong hién
kién phu thi thong bao 16i.
7 | Diéu kién sau | Thong tin thude va ton kho dugc cap nhat chinh xac trong hé
théng.
8 | Yéucaudic | Hé thong can canh bao khi thudc sap hét hodc gan hét han st
biét dung.

SVTH: Nguyén Nhat Thanh

Huéng dan: ThS. Nguyén Thi Xuan Thiy 37



Hé théng qudn 1 nha khoa tw nhén sir dung kién triic VueS va Spring Boot

2.4.2.8. Usecase Thong ké va Al phén tich dé xudt

lf_hwl
Ny
:’ .2
Admin
Use Case Thong ké va Al phan tich dé xuat
_____ Tong hgp dir ||eu i
«|nclude», ~__théng ké
|
' e
! ~~ Xem théng ké
| . lich hen, bénh nhan, |
3— _L«mclude» }th udc, dich vu

( i va dua ra dé ggégend »)"‘--‘..._,_A____phan tich dé xuat -

r «mciude» _}Xem thdng ke
| doanh thu, chi phi,

T
|

|

|

|

| _.A-""_—_ _

| ~ Chon thai gian
[

|

|

|

«include»

_loi nhuan

Hinh 2.13: Dic ta Usecase Thong ké va Al phan tich dé xuat
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Pic ta Usecase Thong ké va Al phan tich dé xuat
Bang 2.10 Pic ta Usecase Thong ké va Al phan tich dé xuat

TT NOoi dung Mo ta

1 | Tén Usecase | Thong ké va Al phan tich dé xuét

2 Tac nhan Admin

3 | Mota Admin xem cac dit liéu thong ké ctia phong kham va sir dung
Al dé hd tro phan tich, dé xuét dich vu, bac si hodc hudng phat

trién hé thong.

4 | Piéu kién Admin d3 dang nhdp vao hé théng va hé thong co dit liéu thong
trudc ké can phan tich.
5 | Ludng su 1. Admin truy cép trang thong ké.

kién chinh 1 5 1 théng hién thi cac thng tin nhu doanh thu, chi phi, loi
nhuan, sb luong lich hen, bénh nhan, thude va dich vu.

3. Admin chon khoang tho1 gian hodc loai dir li¢u can xem.

4. Hé thong tong hop va hién thi dit lidu thong ké.

5. Admin chon chirc ndng Al phan tich.

6. Hé thong giri dir liéu thong ké can thiét cho AT xir 1y.

7. Al dua ra nhan xét, canh bao hodc dé xuat huéng phat trién.

8. Admin xem két qua phan tich va str dung 1am co sé tham

khao trong quan ly.

6 | Ludng su Néu dir liéu thong ké khong di hodc Al khong thé phan tich, hé

kién phu théng hién thi thong bao phu hop.
7 | biéu kién Admin xem dugc thong ké va cac dé xuat hd trg ra quyét dinh.
sau

8 | Yéucaudic | Dirliéu gui cho Al can duoc kiém so4t, tranh 16 thong tin nhay

biét cam cua bénh nhan.
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.5. Biéu dd hoat dong
2.5.1. Biéu do hoat dgng dt lich khdam va phdn céng bdc si

BIGu A6 hoat Adng chuc nang A3t lich kham va phan céng bac st

Bénh nhan Hé théng Nhan vién / Admin

Gul yeu cau ast len |

T30 lich hen vel trang thal Hign thi theng bao 181
CHO XAC NHAN

v

Lus lich hen vao co 56 AT igu

[ Nh8p tai thang tin st lich

Théng béo dat lich thanh céng
cho Bonh Ahan

Ly danh séch bac sT kha dung Cép nhit treng théi lich hen
hao ngay va ca kham oA

Gt emall / héng bao hay | |( chon bac st prunop
cho bénh nhan

Hinh 2.14: Biéu dd hoat dong dat lich kham va phan cong bac si

Biéu d6 hoat dong mé ta quy trinh bénh nhan dit lich khdm trén hé thong quan 1y nha
khoa.

Quy trinh bét ddu khi bénh nhan dang nhap va chon chtrc nang dat lich kham. Bénh nhan
nhap thong tin nhu ngdy kham, ca kham va giri yéu cau dat lich dén hé théng.

Hé théng kiém tra tinh hop 1€ cua dir liéu. Néu thong tin hop 1€, hé théng tao lich hen
voi1 trang thai chd xac nhan va luu vao co so dit lidu.

Nhan vién hoac admin tiép nhan yéu cau dit lich, kiém tra thong tin va thyc hién xac
nhan lich hen. Sau do, hé théng hd trg phan cong bac si phu hop theo lich 1am viéc va
ca kham.

Néu béc si con kha dung, hé théng cap nhat trang thai lich hen va guri thong bao xac nhan
dén bénh nhan. Trong truong hop khong thé tiép nhan lich kham, hé théng s& cap nhat
trang thai huy va giri thong bao cho bénh nhan.

Cubi cung, bénh nhan co thé theo doi trang thai lich hen truc tiép trén hé théng..
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2.5.2. Biéu d6 hoat dpng chirc nang khdam bénh, lap ké hoach diéu tri va thanh todn

Bi6u A6 hoat Adng chic nang kham bénh, Ip k hoach diu trf va thanh todn

o

Hinh 2.15: Biéu dd hoat dong chirc nang kham bénh

Biéu d6 hoat dong mo ta quy trinh kham bénh, 1ap ké hoach diéu trj, ké don thudc va

thanh toan trong hé thdng quan 1y nha khoa.

Quy trinh bét dau khi bac si ding nhip vao hé théng va chon bénh nhan tir danh sach
lich hen dugc phan cong. Hé théng hién thi thong tin bénh nhan va lich st kham bénh
dé bac si thuc hién tham kham va cap nhat két qua diéu tri.

Sau khi kham, bac si co thé 1ap ké hoach diéu tri, ké don thudc va nhap cac thong tin lién
quan. H¢ théng hd tro kiém tra ton kho thudc trude khi lvu don thude va cap nhat dir liéu
kho thudc.

Tiép theo, nhan vién thuc hién tao hoa don dua trén cac dich vu diéu tri va thudc da st
dung. Bénh nhan cé thé Iya chon thanh toan béng tién mat hodc VNPay.

Néu thanh toan thanh cong, hé thong cap nhat trang thai hoa don va giri thong bao xac
nhén cho bénh nhan. Cudi cung, bénh nhan co thé xem lai thong tin diéu tri, don thube

va hoa don truc tiép trén hé thong.
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He théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.5.3. Biéu do hoat dpng chirc nang qudn Iy thudc va ton kho

Biéu dd hoat dang chitc nang quan Iy thudc va ton kho
Admin / Nhn vién Hé thong

I

Dang mip hé théng

¥

Truy cép chic néng quan I thusc
L

I
Heén thj dann séch thudc 1¢n ¢
Chon thae téc quan y thuéc
L .
€/ Khéng
Nhdpthongtn thude LD
(ténthudz, don v, gid, m3 ta| ¥
[ Chon thysc zdn cio nhat | | Chon caife ndng nbdp bho [ quin 1§ B thuse
l L Kié tra thing tn thusc
Chinh sta thong tn thuéc Nhép sé lugng. 2gay nhip,
ban st dyng va gid m3p
[ « g
[ A e ¥
¥ ¥
Luu théng t n thudc véo o sadirléu | | Hign thitrdng bd Ibi Kiém tra it ligu c3p nhdt

i tra théng tn 6 thus:

_li Khr

X o
: A . (i = Dl bpléd "
Thing béo thém thudc thanh céng U €/ irgtn hpler 08

C4p nhatthéng i tucc Hiénth hérg bao ki
L tadng tinthusc Hidn thithéng béc i

ol J.A l ]

Théng bio c4o nhétthanh cing

C4p nhat 8 uong tha kho I
T ‘Théng béo nhép kho thérh cong

N /S

Kié 3 thude sip hét
hoéc gan %t han

Y 2
ﬁ C3thudccin cinh bior "Mj

Hién thi cd1 bdo tén ke Tiép tyc hiéa tr danh sach thuéc
hodc 12 slrdyrg

e

¥

Xem danh sich thudc sau zdp nhd:

[

(O

Hinh 2.16: Biéu d6 hoat dong chirc ning quan 1y thudc va tén kho
Biéu d6 hoat dong mé ta quy trinh quan 1y thudc va ton kho trong hé thong quan 1y nha
khoa.
Quy trinh bt d¢au khi admin hodc nhan vién truy cap chirc ning quan Iy thudc. Hé thong
hién thi danh sach thudc cting cac thong tin nhu tén thudc, gia ban, s luong ton kho va
trang thai sir dung.
Ngudi dung c6 thé thém thude méi, cap nhat thong tin thude hodc nhap kho theo timg
16 thudc. Khi thyc hién thao tac, hé thong kiém tra tinh hop 18 cua dit liéu trude khi luu
vao co so dir liu.
Ddi vé6i chire nang nhap kho, hé théng hd tro cap nhat ) luong tdn kho, thong tin 16

thudc va han sir dung nhim phuc vu qua trinh quan Iy va theo ddi thudc tai phong kham.
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2.5.4. Biéu d6 hoat dpng chirc niang thong ké va AI phan tich dé xudt

Bi€u d6 hoat déng chirc ning théng ké va Al phan tich dé xuat
Admin Hé théng Al Service

?

Bang nhap hé théng |

| Truy cap trang théng ké |

' ¥
| Hign thj giao dién théng k& |
¥
| Chon khoang thai gian théng ké |

Chon loai dix liéu cdn xem
(doanh thu, chi phi, lich hen, thudc, dich vu)

¥

[ Truy van drligu tir co sa dirligu |

I 2

[ Téng hop dix liéu théng ke |

—

| Hién thi bi€u d5 v s6 liéu t6ng quan |

I 2

| Xem dix lieu théng ke |

FCG Str dung Al phan tich? j’“"“"

| Nha&n chirc nang Al phan tich | | Chixem dir liéu théng k& |

2 ¥
Chudn bi dir liéu théng ké c&n phan tich |
[ Guiaalieu aenar |
- ¥
| Phan tich doanh thu, chi phi, |
Igi nhuan, lich hen va dich vy
[ Pua ra nhan xét va & xuat |
¥
| Nha&n KEt qua phan tich tir Al |
[ Hien thj & xust cho Admin |
) ¥
[ xem g& xuat dich vy,
| bac si hoac hudng phat trién

M —

| ket thie xem théng ké |

o

Hinh 2.17: Biéu dd hoat dong chirc ning théng ké va Al phan tich dé xudt

Biéu d6 hoat dong mé ta quy trinh admin xem thong ké va str dung AI dé phén tich dir
liéu trong hé thdng quan 1y nha khoa.

Quy trinh bt dau khi admin ding nhp va truy cip chic ning thong ké. Hé thong hién
thi cac dit liéu nhu doanh thu, lich hen, bénh nhan, dich vu va thude dudi dang s6 ligu
hodc biéu d6 truc quan.

Admin ¢6 thé lua chon khoang thoi gian va loai dir li€u can xem. Hé théng tién hanh
truy van, tong hop va hién thi két qua thong ké tir co s¢ dit lidu.

Ngoai ra, h¢ théng ho trg Al phan tich dir li€u hoat dong cua phong kham nham dua ra
cic nhan xét va dé xuét phu hop nhu dich vu can phat trién, xu hudng sir dung dich vu
hozc hd tro tdi wu hoat dong quan 1y.

Két qua phan tich dugc hién thi dé admin tham khao trong qué trinh quan Iy va van hanh

hé thong.
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He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot
2.5.5. Biéu do hoat dpng chirc ning qudn Iy ho so bénh nhén va lich sir diéu tri

Bi€u d6 hoat déng chic ndng quan Iy hé so bénh nhan va lich s diéu tri

Admin / Nha&n vién / Bac si Hé théng Admin / Nhan vién Bac si

[ ®ang nhap hé theng

=

Truy c&p chirc ndng quan Iy bénh nhan |

¥
[ Hign thi danh sach bénh nhan
Tim ki€m hodc chon bénh nhan can xem
¥
Truy van théng tin bénh nhan
[ Hi&n thi hé so bénh nhan
¥ n
Cap nhat thang tin hanh chinh? ><0009
¢Cm

Chinh sira théng tin c& nhan
cta bénh nhan

¥

Kiém tra dir liéu cap nhat

h(“ DU ligu hop 187 M—;

[ Luu théng tin bénh nhan Hi&n thi théng bao 181 |
[ Theng bao cap nhat thanh céng | -
L
By 4
- |

Xem lich sirdiéu tri?
e

a4

Lay lich s&r kham,
ké hoach diéu tri va don thusc

¥

Hi€n thi lich si diéu tri

¥
[ Xem théng tin diéu trj trusc d6
Cap nhat theng tin didu triz >KNONG
¢(n
Nhap ghi chi diéu tri
hodc cap nhat tién dé
W
Luu théng tin diéu tri moi |
| cap nhat hé so bénh nhan
[ Théng bao cép nhat thanh céng |
L
X
.~ |
¥
[ Hoan tat quan Iy h6 so bénh nhan
@

Hinh 2.18: Biéu db hoat dong chirc ning quan 1y hd so bénh nhan va lich st
Biéu d6 hoat dong mé ta quy trinh quan Iy hd so bénh nhan va theo ddi lich sir diéu tri
trong hé théng quan 1y nha khoa.

Quy trinh bat ddu khi admin, nhan vién hodc béc si truy cip chirc nang quan 1y bénh
nhan. H¢ théng hién thi danh sach bénh nhan va hd trg tim kiém theo thong tin cd nhan
hodc ma bénh nhan.

Sau khi chon bénh nhan, hé théng hién thi hd so bao gém thong tin cd nhan, lich st khdm
bénh, ké hoach diéu tri, don thudc va héa don lién quan.

Admin hodc nhan vién co thé cap nhat thong tin hanh chinh cua bénh nhan, trong khi
béc si ¢ thé theo ddi lich sir diéu tri va cap nhat ghi cht chuyén mon khi can thiét.

Heé thong kiém tra tinh hop 18 cua dit liéu trude khi luu vao co sé dit liéu nham dam bao

thong tin dugc quan 1y chinh x4c va thuan tién cho qué trinh theo déi diéu tri.
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Hé théng quan Iy nha khoa tw nhdn sir dung kién triic VueJS va Spring Boot
2.6. Thiét ké co sé dix liéu
2.6.1. Cac bdang trong co so dir liéu
2.6.1.1. Bang users

Bang users dung dé luu tri thong tin tai khoan ciia ngudi dung trong hé thong.
Pay 1a bang quan trong phuc vu cho qué trinh xac thuc (authentication), phan quyén
(authorization) va quan 1y hd so nguoi dung.

©
> public
£ users

= id wuid —l-

name character varying(25

3)

o

img character varying

(1) username character varying

({100)

fum 1

password character varying
{255)

[:] role character varying{50)

enabled boclean

I;--II (a1

} email character varying(23

3)

D

created_at timestamp witho
ut time zone

updated_at timestamp with

om

out time zone

[l ereated_by character varyin
g(100)

f| updated_by character varyin
g(100)

[ deleted_at timestamp witho
ut time zone

E deleted_by character varying

{100}

AN

f® patient_id uuid

Hinh 2.19: Bang users
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2.6.1.2. Bang patients

Bang patients dung dé luu trir théng tin hd so bénh nhan trong hé thong. Pay 1a
bang quan trong phuc vu cho qua trinh dat lich kham, theo doi lich st kham, quan ly ké
hoach diéu tri va lién két thong tin bénh nhan voi cac chire nang nhu lich hen, don thudc,
hoa don va thanh toan.

“#» public
] patients
id uwid +
() patient_code character varyi
ngi(20)

Name character varying

55y
o}

— "
[ S =

1
H gender character varyingil
0
phone character varying{20)
i dob date
f| address character varying(3
oay
1 nate text

1 created_at timestamp witho

ut time zone

created_by character varyin

g(100}

f updated_zt timestamp with
out time zone

A updated_by character varyin
g( 1100}

A deleted_at timestamp witho

ut ime zone

deleted_by character varying

{100)

Hinh 2.20: Bang patients
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Heé théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

2.6.1.3. Bang appointments

Bang appointments dung dé luu trir thong tin lich hen kham cta bénh nhan trong

hé thdng. Bang nay phuc vu cho chirc nang dit lich kham, xac nhan lich hen, huy lich

hen, phan cong bac si va theo ddi trang thai kham ctia bénh nhan.

SVTH: Nguyén Nhat Thanh

—<

L0
{5 ]

¥ patient_id uuid

£ doctor_id uuid o

o

Cm

v 1]

1

(%) appointment_code characte

B parent_id uuid — -

pubilic
appointments

d uuid —

r varying! 20)

work_date date

shift character varying(20)
status character varying(20)
priority character varying(2
0

note text

created_at timestamp witho
ut time zone

updated_at tmestamp with
out time zons

created_by character varyin
g{ 100}

updiated_by character varyin
o 100)

deleted_at imestamp witho
ut time zone

deleted_by character varying
{100}

sequence_no integer
actual_date date
reminder_today_sent bookea
n

reminder_today_sent_gt tim
estamp without time zone

reminder_tomorraw_sent bo
olean
reminder_tomormow_sent_a
t timestamp without time zo

ne

= treatment_plan_id vusd

Hinh 2.21: Bang appointments
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2.6.1.4. Bang doctor_shift capacities

Bang doctor_shift _capacities ding dé luu trit thong tin strc chira va lich lam viéc
clia bac si theo timg ngay va timg ca kham. Bang nay gitip hé thong kiém soat s6 luong
bénh nhan t6i da ma béc si co thé tiép nhan, hd tro qua trinh phan cong bac si va tranh
tinh trang trung lich hodc qua tai lich kham.

©

<& public
doctor_shift_capacities
id uuid

42 doctor_id wuid

WS

(1) work_date date
(1) shift character varying(20)
max_patients integer

[] created_st timestamp witho

ut time zone

f] updated_at timestamp with

out time zane

[] created_by character varyin
g(100)
updated_by character varyin
g(100)
deleted_at timestamp witho

ut time zone

f| deleted_by character varying
{100)

Hinh 2.22: Bang doctor shift capacities
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2.6.1.5. Bang treatment plans

Bang treatment_plans dung dé luu trit thong tin ké hoach diéu tri ciia bénh nhan

do béc si 1ap sau qua trinh tham kham. Bang nay phuc vu cho vi¢c theo doi qua trinh

diéu tri, quan 1y cac dich vu can thyc hién, chi phi du kién, trang thai diéu tri va lich tai

kham ctia bénh nhan.

Hinh 2.23: Bang treatment plans
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©

> public

| treatment_plans

id uuid

) plan_code character varying

(207

P medical_record_id wuid

& patient_id wuid

9 doctor_id wuid

om | A

i |

il |

200

status character varying{20)
note taxt
total_amount numeric{12.2)

discount_amount numeric(
pt
2

final_amount numeric(12.2)
created_at timestamp witho
ut time zone

updated_at timestamp with

out time zone

created_by character varyin

g{100)

updated_by character varyin

g{100)

| deleted_at timestamp witho

ut time zone

deleted_by character varying
(100)
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2.6.1.6. Bang prescriptions

Bang prescriptions ding dé luu trit thong tin don thude duoc béc si ké cho bénh nhan
sau khi kham hodc diéu tri. Bang nay giup quan 1y qua trinh ké don, lién két don thudc
v6i bénh nhan, béc si, lich kham va hd tro theo ddi viéc sir dung thude trong qua trinh

diéu tri.

#» public

| prescriptions
id uuid

(1} prescription_code character

varying(20)

% medical_record_id uuid

¥ patient_kd uuid

" doctor_id uwid

| status character varying{20)

note text

f created_at timestamp witho
ut time zone
updated_at timestamp with
out time zone

7 created_by character varyin

g(100}

updated_by character varyin

g(100)

A deleted_at timestamp witho
ut time zone

1 deleted_by character varying

(1000

Hinh 2.24: Bang prescriptions
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2.6.1.7. Bang medicines

Bang medicines ding dé luu trir thong tin danh muc thudc ciia phong kham. Bang
nay phuc vu cho chirc ning quan 1y thubc, ké don thudc, theo ddi tinh trang sir dung

thudc va hd tro kiém soét dir liéu thude trong hé thong.

©
&> public
| medicines
id uuid

) code character varying(20)

oo ()

name character varying(Z3
3)

ingredient text

cn ocn

unit character varying(30)

i |

usage_guide text

active boolean

(i 1]

created_at timestamp witho

ut ime zone

updated_at timestamp with

out time zone

"'| created_by character varyin
g(100)

9 updated_by character varyin

g(100)

deleted_gt timestamp witho

ut time zone
| deleted_by character varying
{100}

| sale_price numeric{12.2)

Hinh 2.25: Bang medicines
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2.6.2. Biéu dé quan hé ciia cdc bing

Hinh 2.26: So d6 quan hé ERD
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CHUONG 3. TRIEN KHAI HE THONG VA KET QUA PAT PUQC
3.1. CAu hinh trién Khai
3.1.1. Backend — Spring Boot

¢ Framework: Spring Boot 3.5.3
® Ngon ngir: Java (JDK 21)
® Quan ly phu thuoc: Gredlew
® (Céac module chinh:
e Spring Web
e Spring Security + JWT
e Spring Data JPA
® PostgreSQL Driver
e Spring Validation
* Spring Al
3.1.2. Frontend — Vue.js
¢ Vue.js phién ban: Vue 3
e (Cong cu build: Vite
* Router: Vue Router 4

e State management: Pinia
e Ul Framework: TailwindCSS

3.1.3. Co so dir liéu — PostgreSQL

e Quan ly dit liéu toan h¢ thong
e Thiét ké theo mo hinh quan hé (ERD)
e Dung pgAdmin dé quan tri

SVTH: Nguyén Nhat Thanh ~ Huéng dan: ThS. Nguyén Thi Xuan Thiy

53



He¢ théng quan [y nha khoa tw nhan su dung kién triic VueJS va Spring Boot

3.2. Céu tric the muc

3.2.1. Backend chinh

* NGUYENNHATTHANH

dentistry_project

 gr
¢ SIC

 main

» controller

¢ dto

* request

' response

» entity

* enums
eption

» mapper

BaseV1Application.java
‘ resources

» db

.gitattributes

@ settings.gradle

Hinh 3.1: CAu trac thu muc backend chinh
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3.2.1. Frontend

' NGUYENNHATTHANH

public

V¥V App.vue
5 main.ts
style.css
env.development
.env.production

.gitignore

) README.md
tailwind.cont
tsconfig.app.

8 tsconfig.json

Hinh 3.2: CAu trac thu muc frontend
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3.3. Trién khai hé thong

3.3.1. Cdc budc trién khai
Qua trinh trién khai hé théng dugc thyc hién theo mo hinh tach biét gitra Frontend
Vue.js, Backend Spring Boot va Co s& dit liéu PostgreSQL. Céc budc trién khai chinh

nhu sau:
Buwéc 1: Chuan bi méi trudng

Cai dat cac cong cu can thiét gdm Java JDK 21, Gradle, Node.js, PostgreSQL, pgAdmin,
Intelli IDEA, Visual Studio Code va Postman/Swagger dé phuc vu qua trinh phat trién,
chay thir va kiém thir hé thong.

Budre 2: Cau hinh co sé dit liéu

Tao co s¢ dir liéu PostgreSQL cho h¢ théng nha khoa, sau d6 cdu hinh thong tin két ndi
database trong backend. Co s¢ dit lidu dung dé luu trit cac thong tin nhu nguoi dung,

bénh nhan, bac si, lich hen, ké hoach diéu tri, don thudc, thudc, hda don va thanh toan.
Buéce 3: Trién khai Backend Spring Boot

Backend dugc chay bang Spring Boot, ddm nhiém xir Iy nghiép vu, xac thuc JWT, phan
quyén ngudi dung, két ndi co so dir liéu va cung cap RESTful API cho frontend.

Lénh chay backend:

Jgradlew bootRun

Backend sau khi chay thuong hoat dong tai:
http://localhost:8080

Buérc 4: Kiém thir API

Str dung Postman hodc Swagger dé kiém tra cac API chinh nhu dang nhdp, dat lich
kham, quéan 1y lich hen, phan cong bac si, 1ap ké hoach diéu tri, ké don thudc, tao hoa

don, thanh toan va thong ké.
Buéc 5: Trién khai Frontend Vue.js

Frontend dugc xay dung béng Vue.js, dung dé hién thi giao dién cho bénh nhan, béc s,

nhan vién va admin. Frontend goi API tir backend dé xtr 1y cac chirc ning cuia hé thong.
Lénh cai dat va chay frontend:
npm install

npm run dev
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Frontend sau khi chay thuong hoat dong tai:
http://localhost:5173
Buéc 6: Két ndi Frontend va Backend

CAu hinh dudng dan API trong frontend dé két ndi voi backend. Sau d6 kiém tra céc
luéng chinh nhu dang nhap, dat lich kham, xac nhén lich hen, phan cong bac si, kham

bénh, ké don thudc va thanh toan.
Bwéc 7: Cu hinh email va thanh toan

Hé thdng duogc cau hinh glri email thong bao cho cac su kién nhu dit lich thanh cong,
xac nhan lich hen, huy lich va thanh todn thanh cong. Ngoai ra, hé théng tich hop VNPay
dé hd trg thanh toan hoa don truc tuyén.

Budée 8: Kiém thir va hoan thién

Tién hanh kiém thir toan bo hé théng, bao gém kiém thir chtrc nang, giao di¢n, API, phan
quyén va thanh toan. Cac 1i phat sinh dugc ghi nhan va chinh sira dé dam bao hé thong
hoat dong 6n dinh.

Budrc 9: Build hé thong

Sau khi kiém thir hoan tat, backend va frontend dugc build dé chuén bi trién khai.
Build backend:

J/gradlew clean build

Build frontend:

npm run build

3.3.2. Két qua sau trién khai

Sau khi trién khai, hé théng hoat dong on dinh véi cac chuc nang chinh nhu dat lich
khéam, quan 1y lich hen, phan cong bac si, quan ly bénh nhan, 1ap ké hoach diéu tri, ké
don thudc, quan 1y hoa don, thanh toan VNPay, quéan 1y thudc, thong ké va Al phan tich
dé xuat. Hé théng gop phan hd trg phong kham nha khoa toi uu quy trinh quan 1y, giam

thao tac thu cong va nang cao trai nghiém ngudi dung.
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3.4. Két qua dat dwoc
3.4.1. Giao di¢n bénh nhan

Trang chu phong kham

5. NhaKhoa Viét Smile Trang chi  Gidithiéu Bacsi Dichvu Thuéc (REACLTRITLY]

Phong kham nha khoa hién dai

Cham séc nu cudi an
toan, nhe nhang va chat
lugng

D4i ngi bac si nhiéu kinh nghiém, thiét bi tién tién, quy trinh vé khuan

va minh bach chi phi.

it lich ngay Xem dich vu

Gidi thiéu nhanh
Phong kham sach, bac si giéi, quy trinh 16 rang va hd trg nhanh.

10+ 5.000+ 15+ 24/7

Nam kinh nghiém Khach hang tin chon Dich vu chuyén séu H& trg tu van

Hinh 3.3: Trang chu phong kham
Pang ky / dang nhap

Xin chao, mdi ban dang nhap

Suf dung tai khoan da dugc cap dé truy cip hé theng
ha kh i€ il
Nha khoa Viet Smile
Quan ly lich hen, bénh an va diéu tri trong mét trai nghieém
mugt ma
Ghi nhé dang nhap Quin mjt khiu?

@ Lich kham tap trung theo ca

® Theo d&i hd so bénh nhan tuc thai

® Bio mat theo vai trd ngudi diing

Ban ¢ thé xem qua v nha khoa bang nit bén dudi.

Bén trang giéi thigu —

Hinh 3.4: Bang Nhap
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Tao tai khoan bénh nhan

Nhap ding théng tin dé hé théng xéc thuc hd s

Nha khoa Viét Smile

Quan ly lich hen, bénh &n va diéu tri trong mét trai nghiém

mugt ma.

® Lich kham tap trung theo ca
® Theo déi hd sd bénh nhan tic thai

® Bao mat theo vai tré ngudi ding

Ban c6 thé xem qua v& nha khoa bang nit bén dui.

Hinh 3.5: Dang Ky

Pat lich kham

—  Ditlich kham

Tha Tu, 27 théng 5, 2026

@ Gisithieu a Pat lich kham

&8 Hb so cua toi Chon ngay, ca khdm va bac st mong muén dé dat lich.

) batlich kham
= Tao lich hen méi g Lich hen cta téi
Bién théng tin lich kham va gifi yéu cau Theo dai, xem chi tiét va haylich khi can
* Ngay kham
MA LICH NGAY KHAM CcA BAC si
) PK000024 27/05/2026 Chigu Chg phén cong
* Ca kham
bt
Ghi cha

Hinh 3.6: Bat lich kham
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a
v
° Dau2026
= PATIENT
Lichhen ~ Bénh nhan
27/05/2026
Lam méi
TRANG THAI THAO TAC
© chi tiét
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Xem lich hen

Chi tiét lich hen

Thir Tu, 27 thang 5, 2026

° Dau2026
Q ° PATIENT

@ Gii thiéu
T
& Ho socla tdi Chi tiét lich hen < quaylsi | [ X Haylichhen
Theo dai trang thai, bac si va lich kham ctia ban.
(=) Datlich khém
MA LICH HEN TRANG THAI
PK000024
27/05/2026 Ca chigu
Ché phan céng 08:19 27/05/2026

Hinh 3.7: Xem lich hen

Xem thong tin bac si

5. Nha Khoa Viét Smile

Trang chi  GiGi thiéu Bacsi Dichvy Thuéc
A ~ & ~
Doi ngli bac si

Xem thong tin bac si, chuyén mén va thé manh diéu trj.

BAC si BAC si BAC si

Bac si nha khoa

Minh Bac St

Béc si nha khoa

Bac S Thanh

Bac si nha khoa

DocTor Thanh

SVTH: Nguyén Nhat Thanh

Tu van cham séc rang miéng - Hudng dan vé
sinh rang dung cach Tu van niéng rang - Banh

gia tinh trang rang léch va phuong phap chinh..

Xem chi tiét

Tay trang rang - Gilip rang trang sang ty nhién
Boc rang sif tham my - Cai thién hinh dang va

mau sac rang Dan sif Veneer - Tao ny cudi tha...

Xem chi tiét

Kham rang dinh ky - Kiém tra tinh trang rang
miéng tong quat Cao véi rang - Loai bé cao
rang va mang bam Danh béng rang - Lam sac..

Xem chi tiét

Hinh 3.8: Xem thong tin bac si
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Xem dich vu nha khoa

% NhaKhoa Viét Smile Trang chi  Gi6ithiéu Bacsi Dichvu Thuéc (EIACLTRIELY]

DANH MUC DICH VU

Dich vu nha khoa

Danh muc dich vu 6 rang, dé tham khao trudc khi dat lich.

i-DEN

0 sAMHcAc 6ok e ﬁ
= LAM THE NAO

NIENG RANG

DE HET SAU RANG ?

M CO NHUNG CACH

PIEU TRI NAO ?

DICH VY DICH VY DICH VY

Goi niéng rang tiét kiem Goi diéu tri sau rang Goi trang sang nu cudi

Dich vu nha khoa chat lugng Dich vu nha khoa chat lugng Dich vu nha khoa chat lugng
Xem chi tiét Xem chi tiét Xem chi tiét

Hinh 3.9: Xem dich vu nha khoa

Xem lich sir kham

= Ho6 so bénh nhan & o Dau2026
Thit Tu, 27 thang 5, 2026 PATIENT

@ Giéithigu MA HO SO KHAM
HS000002

Béc si: ThanhNguyen
Ngay kham: 19/04/2026

£ Hd s cua toi

&) Datlich kham

TRIEU CHUNG
Pau rang

CHAN DOAN
Sau rang

Xem chi tiét hd so

MA HO SO KHAM

HS000003

Bac s bacsi01
Ngay kham: 19/04/2026

TRIEU CHUNG
Pau Rang s6 11

CHAN DOAN
Sau rang

Xem chi tiét hd so

Hinh 3.10: Xem lich sir kham
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Thanh toan VNPay

@ Quaylai KN Vi

Qp Vnirav sisodennenansss ({3 ()

Quét ma qua App Ngan hang/Vi
Théng tin don hang (Test) dién tor

@ Hudng dén thanh todn

SG tién thanh toan

100.000vNe

Gi4 tri don hang

100.000¥°

Phi giao dich

owo

M don hang
1188f010-e160-443c-94bc-
226afb80b877

Huy thanh todn
Nha cung cép

https://vnshop.vn/

Hinh 3.11: Thanh todn VNPay

HO so ca nhan

@ — Théng tin ca nhan QO o Dau2026
b Thit Tu, 27 thang 5, 2026 PATIENT

@ Gigithigu

22 Hb s cua téi

(=) Datlich khém

Nguyén Nhat Thanh Benh Nhan

A Bénh nhan Dang hoat dong

) A 4s F 9] SRRy (0} P
Théng tin Email i Quan 1y mat khau ~  Thong tin hé thong
Thay déi m o vé an cil
i Bénh nhan
Thanhdep@gmail.com
» ) Pang hoat dong
o Doimatkhau >
Dau2026

Hinh 3.12: Hd so c4 nhan
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3.4.2. Giao dién bdc st

Danh sach lich kham

= Lich hen cia toi o) a NhatThanh
Thit Tu, 27 thang 5, 2026 i DOCTOR

Gidi thigu

LiCh hen cua toi 27/05/2026

Quan ly lich khém bénh clia bac st

Lich hen ctia téi
Dang ky lich lam viéc
Bénh nhan

Phiéu kham

K& hoach digu tri

= PKOooo24

° Nguyén Nhat Thanh Benh Nhan
27/5/2026 - Ca chizu

Don thuéc

Dich vu

Hinh 3.13: Danh sach lich kham

Thong tin bénh nhan

—  Quan Iy bénh nhan Y o NhatThanh
Thit Tu, 27 thang 5, 2026 N DOCTOR

Q_ Tim kiém bénh nhan

Gidi thigu

Lich hen cua téi

Dang ky lich lam viéc

Bénh nhan
Phiéu kham
STT MA BN HO TEN sG PIEN THOAI GIOI TINH NGAY SINH PIA CHI THAO TAC
K€ hoach dizu tri
00007 Nouyinitihit 0905876940 M 7/03/2003 30/5 Tié @chiie &
e 1 BN0000O! i 4 17/03/: 130/5 Tidu La chitiet & sua
Dich vy
2 BN000006 e Thanh Dep Trai 0900000000 MALE 08/04/2013 123 ®chitiet & sia
Nguyén Nhat .
3 BN000005 T 0905651832 MALE 14/04/2003 999 XVNT ®chitiet & sia
nl
Nguyén Dt
4 BN000004 R 086854791 ™ 20/04/2014 21 Thang long ®chitiet @ sia
oang

Hinh 3.14: Thong tin bénh nhan
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Ké hoach diéu tri

= Ké&hoach diéu tri A a NhatThanh
Thir Tu, 27 thang 5, 2026 ) DOCTOR

Gidi thigu Ké hoach dieu tri

Lich hen cua t6i Quén ly ké hoach didu tri cho bénh nhan

Bang ky lich lam viéc

e Q. Tim kiém ké hoach diéu tri

B BN000002 - Nguyén Nhat Thanh Benh Nhan

3) Ké& hoach digu tri

Pon thuéc
Dich vu
MA KH MA BN BENH NHAN BAC ST TRANG THAI TONG TIEN GIAM Gl THAO TAC
Nguyén Nhat
BNO000O
KH000018 & Thanh Benh NhatThanh 100.000 ¢ od ® Xem
Nhan
o Nguyén Nhat
KH000017 02 Thanh Benh NhatThanh 2.500.000 d od ®© Xem
Nhan

Hinh 3.15: K& hoach diéu tri

Ké don thube

Thuéc TH000001 - Thuoc HDA
Ton kho hién tai 71 Vien

Ligu dung 9

56 lugng

Ghi chd

Hinh 3.16: Ké don thubc
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Quan ly tai kham

Gidi thigu

h hen cua téi

Bang ky lich lam viéc

Bénh nhan

Phiéu kham

K€ hoach digu tri

Pon thuéc

Dich vu

Chi tiét ké hoach diéu tri

Thar T, 27 théng 5, 2026

< Quay lai

[3 KH000011

2, MA BENH NHAN

BN000002

A BACST

admin

® NGAY TAO

21:43:37 6/5/2026

[ Danh sach dich vu diéu tri

2 TEN BENH NHAN
Nguyén Nhat Thanh Benh Nhan

O MAHO so
db40492d-7b4a-4562-bb0b-5e2b9c57bc89

(® cAp NHAT LAN cuéi

21:44:21 6/5/2026

Hinh 3.17: Quan 1y tai kham

Theo doi ho so diéu tri

)
= @

NhatThanh
DOCTOR

Thir Tu, 27 théng 5, 2026

@ —  Chi tiét ké hoach diéu tri

Gi6i thiéu

Lich hen cua téi

Bang ky lich lam viec

Bénh nhan

Phiéu khém

K& hoach digu tri

Bon thuée

Dich vu

SVTH: Nguyén Nhat Thanh

< Quay lai

[£) KHo000018
2\, MA BENH NHAN
BN000002

A BACsI

NhatThanh

@®© NGAY TAO

08:44:23 27/5/2026

) Danh séch dich vu diéu tri

2 TEN BENH NHAN
Nguyén Nhat Thanh Benh Nhan

O MAHO sO

052afb90-65be-4a61-b0b2-490e78b4c025

(@ cAp NHAT LAN cU6I

08:44:29 27/5/2026

Hinh 3.18: Theo ddi hd so diéu tri

Huéng dan: ThS. Nguyén Thi Xuan Thiy
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NhatThanh
DOCTOR

Hoan thanh
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3.4.3. Giao dién qudan tri (ADMIN)
Dashboard théng ké

= Dashboard
Thi Tu, 27 théng 5, 2026

Dashboard Dashboa rd (®) Khoang thai gian

e Téing quan hoat d6ng phang khim 01/05/2026 - 31/05/2026
Ngusi diing
Mg thong ké thang
Lich khédm
Phén céng lam viéc
Y) Duyét lich bac st
8 Bénh nhan Doanh thu thuan Lgi nhuén udc tinh Téng chi phi
5.200.000 d 5.200.000 d od

Phiéu kham
8 Dichwu

Théng tin céng khai Doanh thu theo ngay
Biéu dd xu hudng doanh thu

K€ hoach dieu tri

Héa don

Hinh 3.19: Dashboard thong ké

Quan ly tai khoan

Dashboard

Quan ly nguai dung

Thi Tu, 27 thang 5, 2026

Gidi thigu Quan ly ngugi dung
Quan ly tai khoan va phan quyen
Nguéi ding

o admin
e ° ADMIN

B

Céng ng

100.000 d

@ Doanh thu

o .
) admin
ADMIN

+ Thém ngudi ding

Lich kham
Q' Tim kiém ngudi ding

Phan céng lam viéc

¥) Duyét lich bac st

2 Bénh nhan Q Tim kiém C bt lai

Phiéu kham
— [} o
ich vy . o S -
. superadmin Nhan Vién Thanh
()

Théng tin céng khai @admin @ThanhNhat
Ké hoach diéu tri

& admin@example.com 3 thanhanhok2@gmail.com
Hoa don [ Quin i vien | [ Nnan vien |

Hinh 3.20: Quan ly tai khoan
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Quan ly lich hen

= Quan ly lich khdm A ° admin
Thit Tu, 27 théng 5, 2026 ) ADMIN
Dashboard
it tieu Quan ly lich kham + Taolich hen
Tao va quan I lich hen kham bénh
Ngui ding
Lich khém .
Q Tim kiém lich hen
Phan céng lam viéc
Duyét lich bac st 21/05/2026
Phiéu kham
Dich vy ) K X - ) )
STT MA PHIEU BENH NHAN NGAY KHAM CA BAC si i THAO TAC
Thong tin cang khai -
iguyén )
1 PKeee24 27/5/2026 Chig NhatThanh © Chi tié
Thanh Benh Nhan e © rnatthan oo
K& hoach digu tri
Hoa don
Total 1 10/page n Goto 1
Hinh 3.21: Quan ly lich hen
Quan ly dich
u Yy ai vu
= Danh mucdich vu a ° admin
This Tu, 27 théng 5, 2026 : ADMIN
Dashboard
Gidi thiéu Danh muc dich vu + Thém dich vu
Quén ly danh muc dich v nha khoa
Ngusi ding
Lich khém
Q_ Tim kiém dich vu
Phén céng lam viéc
Duyét lich béc st . 8
Phiéu kham
MA DICH VY TEN DICH VY LOAI DANH MUC GIA  PONVI THAO TAC
Théng tin cdng khai PK000004 G6i nigng rang tiét kiém 6 dict Chinh nha 25.000.000d  g6i ©xem @Dsia O xéa
Ly PK000003 G6i didu tri sdu rang Goi dict ey tri rang séu 1500000d  gi @xem @sia @xéa
Héa don )
PK000002 G tréng séng nu cudi Gsi dich Nha khoa thém my 2800000d  goi @xem @sia Wxéa

Hinh 3.22: Quéan 1y dich vu
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Quin 1y thudc

= Quanly thusc o (s Y
Thit Ty, 27 théng 5, 2026 ) ADMIN
Phan cong lam viéc
Duyét lich béc sf Quan ly thudc + Thém thucc

Quan ly danh myc thusc va gia ban
Bénh nha

Phigu kham
() Tim kiém thuéc

Dich vu

S Théng tin cong khai
K& hoach digu tri

(oo R

Héa don

Thuéc

Bon thusc STT MA THUGC TEN THUGC THANH PHAN BON V| GIA BAN THAO TAC

Béo céo ton kho ® chi tiét $ at gia

1 THO000001 Thuoc HDA 1132 Vien 50.000 d

Chi phi &Nh3pls O Lichsls

Hinh 3.23: Quan Iy thudc

Quin Iy héa don

= Quanlyhéa don e [+ Y

Thit Tu, 27 thang 5, 2026 ADMIN

Phan céng lam viéc

Duyét lich béc st Quan ly héa don

Quan ly va theo dbi cac héa don thanh toan
Bénh nhan

Phiéu khém
Q) Tim kiém héa don
Dich vu
Théng tin céng khai A (] 01/05/2026 = 31/05/2026
K& hoach diéu tri o patlai
Héa don
Thuéc
MA HD MA BN BENH NHAN THU NGAN TRANG THAI TONG TIEF THAO TAC
Bon thuéc
Nguyén Nhat Thanh
HD000017 BN000002 admin 100.000 ¢ @ Xem B Thanh toén ® Hay
Fagp Benh Nhan
Béo céo ton kho
Nguyén Nhat Thanh
HD000016 BN000002 admin £ t 2.500.000 ¢ ® Xem

Chi phi

Benh Nhan

Hinh 3.24: Quan ly héa don
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Quan ly doanh thu

~ - 03
Théng ké thang bang Al Chon thing théng k.

Xem di liéu t6ng quan trudc, sau d6 chay phan tich Al chi tiét cho thang da chon. Phan tich bang Al

Dit liéu tdng quan: Thang 05/2026

Thang hién tai Thang truéc Cung ky nam truéc

Doanh thu thuan 5.200.000 d Doanh thu thuan 2.200.000 d Doanh thu thuan

Lgi nhuén udc tinh -4.800.000 d Lgi nhuén udc tinh -97.843.038d Lgi nhuén udc tinh d
Tang trudng doanh thu so véi thang trudc (%) Tang trudng Igi nhuan so véi thang truéc (%) Tang trudng chi phi nhap thu6c so vdi thang trudc (%)

136,36% -95,09% -100%

Tang trudng doanh thu so véi ciing ky nam trudc (%) Tang truéng Igi nhun so véi cling ky nam truéc (%) Tang trudng chi phi nhap thuéc so véi ciing ky nam truéc (%)

0% 0% 0%

Hinh 3.25: Quan 1y doanh thu
3.4.4. Giao dién nhdn vién

Tiép nhin bénh nhin

= Quan ly bénh nhan a ° nhanvien01

Thit Tu, 27 thang 5, 2026 CASHIER

@ Gidi thiéu > 5 % Tt

Quin Iy lich kham Quén Iy théng tin bénh nhan

&8 Bénh nhan

Héa don Q_ Tim kiém bénh nhan

Kho thuéc

Bon thuéc

Béo céo ton kho

Dich vu
T - STT MA BN HO TEN G DIEN THOAI GIOI TINH NGAY SINH DIA CHi THAO TAC
Théng tin cang khai
) Nguyén Nhat -
Chi phi 1 BN000007 Thanh 0905876940 MALE 17/03/2003 130/5 Tiéu La @ chi tiét @ sua
ani
2 BN000006 o Thanh Dep Trai 0900000000 MALE 08/04/2013 123 ® chi tiét & sia

A Neundn Nhat

Hinh 3.26: Tiép nhan bénh nhan
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Xéc nhan lich hen

Gidi thiéu

Chi tiét lich hen P a S

Thi Tu, 27 thang 5, 2026 CASHIER

< Quay lai

Quan Iy lich kham

% Bénh nhan

Chi tiét lich hen

Héa don
E Tao lich hen tiép theo
Kho thuéc

Bon thuéc
[Z) Théng tin lich hen O Théng tin bénh nhan & Théng tin bac s

Béo céo ton kho

Dich vy Ma phiéu: Pkeeee24 gt gtabanki NhatThanh
Benh Nhan S
Théng tin céng khai Ngay kham: 27/05/2026 Ma BN: BN000002

Chi phi

Lan kham: #
Ca kham: i
Ngay tao: 08:19 27/05/2026

Hinh 3.27: Xac nhan lich hen
Quan ly danh sach lich kham

= Quan ly lich kham a a nhanvien01
Thir Tu, 27 thang 5, 2026 CASHIER

Gii thiéu

Quiny lch khim Quan ly lich kham

Tao va quan I lich hen kham bénh

2 Bénh nhan

Héa don
) Tim kiém lich hen

Kho thuéc
27) 6
Bon thite 27/05/2021
Becicao ke
Dich vu
Théng tin céng khai — ) . o o i
STT MA PHIEU BENH NHAN NGAY KHAM CA BAC si 1 THAO TAC
Chi phi _
iguyén
1 PKO20024 27/5/2026 Chigu NhatThanh © Chi tiét
ThanhBerhNhan 27 @ rtrhen g

Total 1 10/page n Goto 1

Hinh 3.28: Quan ly danh sach lich kham
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HO trg phan cong bac si

Tao lich hen kham

Bgnik shan S, Nguyén Nhat Thanh Benh Nhan

* Ngay kham

E 27/05/2026
* Ca kham
¥~ Casang 2 Ca chigu
Bacsi 2 poctor Thanh ® ]
Néu khéng chon bdec st, lich hen sé d trang thdi “Chd phdn céng
Ghi cha

Nhap ghi cha vé lich hen (khéng bat budc)

Hinh 3.29: H6 trg phan cong bac si

Quain ly hoa don thanh toan

= Quan ly héa don A ° nhanvien01
Thi Tu, 27 thang 5, 2026 ) CASHIER

Gidi thiéu
Quén I lich khém Quan ly héa don B e Gon
Quan ly va theo déi cac héa don thanh toan
2 Bénh nhan
Héa don
Q) Tim kiém héa don
Kho thuéc
Pon thuéc A © 01/05/2026 z 31/05/2026
6o cho ton kho 5 ori

Dich vu

Théng tin céng khai
MA HD MA BN BENH NHAN THU NGAN TRANG THAI TONG TIEM THAO TAC

Chi phi

Nguyén Nhat Thanh
HDO00017 BN000002 admin 100,000 ®Xem B Thanh toén
Benh Nhan

Nguyén Nhat Thanh
Benh Nhan

HDO000016 BN000002 admin i thanh toér 2.500.000 ¢ @ Xem

Hinh 3.30: Quan ly hoa don thanh toan
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Xé4c nhan thanh toan VNPay

Thém thanh toan

B Mahéadon & Bénh nhin

HD000017 Nguyén Nhat Thanh Benh Nhan

® Téng tien © Pa thanh toan

100.000 d od

© Con lai

100.000 &

* Phuong thic thanh toan

5 Chuyén khoan

* S6 tien thanh toan

$ 100000

Thanh toan hét

Ma tham chiéu

Hinh 3.31: Xac nhan thanh todn VNPay

Hb tro cip nhat théng tin bénh nhan

& Cap nhat bénh nhan

“Hotén

Nguyén Nhit Thanh

S5 dién thoai
., 0905876940

Gidi tinh MALE

Ngay sinh

17/03/2003

Dia chi 130/5 Tiéu La

Ghi cha Tao tir dang ky tai khoan

Hinh 3.32: H) tro cap nhat thong tin bénh nhan
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KET LUAN

Dé tai “Hé thong quan ly nha khoa tw nhéan sir dung Kién triic VueJS va Spring
Boot” da dugc hoan thanh vé1 muc tiéu xay dung mot hé théng quan ly va dat lich kham
nha khoa hién dai, hd trg s6 hoa cac hoat dong quan 1y tai phong kham. Hé théng duoc
xay dung dya trén kién trac frontend va backend tach biét nham dam bao tinh 6n dinh,

kha ning mé rong va thuan tién trong qua trinh phat trién va bao tri.
1. Thanh tyu dat duge:

Hé théng dd xay dung thanh cong chirc ning quan 1y va dat lich kham nha khoa truc
tuyén. Bénh nhan c6 thé dang ky tai khoan, ding nhap, dit lich kham, theo di trang thai
lich hen, xem lich str kham bénh, ké hoach diéu tri, don thubc va hoa don tryc tiép trén

hé thong.

Péi vai bac si, hé thong hd trg xem lich hen dugc phan cong, xem thong tin bénh nhén,
cap nhat két qua kham, 1ap ké hoach diéu tri, ké don thudc va tao lich tai kham. Cac dix

lidu diéu tri dugc luu trit tap trung gitip qua trinh theo ddi va quan 1y thuan tién hon.

D6i véi nhan vién va admin, hé théng ho tro quan 1y lich hen, xac nhéan hodc huy lich
kham, phan cong bac si, quan 1y thudc, hoa don va thanh toan. Ngoai ra, hé thong con
ho tro théng ké doanh thu, sb lugng bénh nhan va tinh hinh hoat dong cua phong kham.

Dé tai so dung VuelS dé xay dung giao dién ngudi dung, Spring Boot dé phat trién
backend theo kién triic RESTful API va PostgreSQL dé luu trit dir li¢u. Hé thong ciing
tich hgp TWT Authentication nham hd tro xac thuc va phan quyén nguoi ding, dong
thoi tich hop VNPay dé hd tro thanh toan truc tuyén.

Ngoai ra, hé théng con dinh hudng tich hgp Al nham hd tro phan tich di liéu va dé xuét
dich vu hodc béc si phi hop véi nhu cau ctia bénh nhan. Al ciing h tro admin trong viée
phan tich dit liéu hoat dong va thdng ké ciia phong kham.

2. Dong gop va y nghia:

Vé mit hoc thuat, dé tai giup 1am rd quy trinh xay dung mot hé théng web full-stack st
dung VueJS, Spring Boot va PostgreSQL. Thong qua dé tai, cac kién thirc vé RESTful
APL, JWT Authentication, thiét ké co s& dit liéu va mo hinh SPA d3 duogc ap dung vao
mot hé théng thuc té.

V& mit thuc tién, hé thong gop phan hd trg phong kham nha khoa sb hoa cac quy trinh
quan 1y truyén thong nhu dit lich kham, quéan Iy hd so bénh nhan, ké don thudc, 1ap ké
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hoach diéu trj va thanh toan héa don. Viéc quan ly dir liéu tip trung giup giam sai sot
trong qua trinh van hanh, nang cao hi¢u qua quan 1y va cai thi¢n trai nghiém cho bénh

nhan.
3. Han ché va bai hoc kinh nghiém:

Do gidi han vé thoi gian va nguén luc, hé théng van con mot sd han ché nhu chua phat
trién ing dung di dong, chua t6i wu dashboard thng ké nang cao va chua trién khai day
du cac chirc ning Al phén tich chuyén sau. Mot sb tinh ning nhu dong bo lich ca nhén,

nhic lich ty dong nang cao hodc tich hop bao hiém y té van chua dugc thuc hién.

Qua qua trinh thyc hién dé tai, em da hiéu rd hon quy trinh phan tich yéu cau, thiét ké
co sé dir lidu, xdy dung RESTful API va phat trién hé thong web full-stack. Pong thoi,
em ciing tich lily thém kinh nghiém trong viéc xtr 1y 18i, kiém thir hé thong, thiét ké giao

dién ngudi dung va to chirc ma ngudn cho hé théng c6 nhiéu nghiép vu lién két véi nhau.
4. Huéng phat trién:

Trong tuong lai, hé thong c6 thé dugc phat trién thém tng dung di dong Android/iOS
nham hd trg bénh nhan dit lich va theo ddi lich kham thuén tién hon. Ngoai ra, hé thong
c6 thé mé rong thém céc chirc nang Al phan tich dir liéu nang cao, dashboard théng ké

truc quan va toi wu hi¢u suat xu 1y dir liéu.

Bén canh d6, hé thdng c6 thé bd sung thém cac chirc ning chim soc bénh nhan nhu nhic
lich tai kham ty dong, luwu trit hinh anh diéu tri, dong bo lich ¢4 nhan va hd tro dénh gia
chét luong dich vu nhim nang cao trai nghiém ngudi dung.

5. Téng két:

Dé tai d3 hoan thanh cac muc tiéu nghién ctru va xay dung dugc mot hé théng quan 1y
nha khoa c6 tinh tmg dung thyc té cao. Hé théng gdp phan hd trg phong kham nang cao
hiéu qua quan 1y, giam thao tac thu cong va ti wu quy trinh van hanh.

Théng qua qua trinh thuc hién dé tai, em d cang ¢ duoc kién thire chuyén mon vé phat
trién hé thdng web, dong thdi nang cao k¥ nang phan tich, thiét ké va trién khai mot hé
théng phan mém thuc té. DAy 1a nén tang quan trong giup em tiép tuc hoc tip va phat

trién trong linh virc cong nghé phan mém trong tuong lai.
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