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TOM TAT

Tén dé tai: Xay dung website ban kinh thude hd trg viéc thir mat kinh truc tuyén
Sinh vién thuc hién: Nguyén Thanh Dat

S6 thé SV: 102200165 Lép: 20TCLC_DT4

Trong thoi dai s6 hoa hién nay, thuong mai di¢n tir da tré thanh mot phﬁn khong
thé thiéu cua cudc séng, dac bi¢t 1a trong linh vuc mua sdm truc tuyén. Tuy nhién,
viéc mua kinh mat tryc tuyén van gip thach thirc 16n do ngudi tiéu dung khong
thé thir kinh tryc tiép trudc khi mua, dan dén kha niang mua kinh khong phu hop.
bé giai quyét van dé nay, du an dé xuit phat trién mot nén tang thuong mai di¢n
tir két hop cac thuat toan xir Iy anh nham cung cap trai nghiém thir kinh mat tryc

tuyén.
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Em xin gti 16i cam on chan thanh va sdu sic dén cac thiy ¢ trong
Khoa Cong nghé thong tin, cling nhu tt ca cac thay cd trong trudng Pai hoc
Bach khoa — Pai hoc Pa Ning d3 diu dit, day do va truyén dat kién thic,
kinh nghiém quy bau ctia minh trong sudt qua trinh em hoc tip va nghién

clru tai truong.

Em xin bay té tinh cam va long biét on chan thanh ctia em ti c6 gido
ThS. D4 Thi Tuyét Hoa, ngudi di timg bude hudng dan, gitp d& em tan tinh
trong qua trinh thyc hién dd an tbt nghi¢p cia minh. Nho d6 em cé thé hoan

thanh d6 4n dung tién d6 va tich lily cho minh nhiéu kién thirc quy bau.

Con xin gui 101 cdm on to 16n nhét dén cha, me va gia dinh. Cha, me¢ va
gia dinh da luén ¢ bén con, la nguén dong lyc khong mét moi va la chd dua
tinh than virng chic gitip con vuot qua nhitng khé khin dé hoan thanh db 4n
nay.

Mic du di c6 gang hoan thanh dd 4n tot nhat nhung thoi gian va kién
thirc con c6 han nén sé khong tranh khoi nhiing thiéu sét nhét dinh, rit mong
dugc sy cam thong va tan tinh chi bao, gép ¥ cia quy thay co gido ciing nhu

tat ca cac ban dé két qua cia em dugc hoan thién hon.

Mot lan nira em xin chan thanh cam on!



CAM DOAN

Em xin cam doan:

1. Noi dung trong dd an ndy 1a do em thyuc hién dudi sy hudng dan truc tiép
ctia ThS. D6 Thi Tuyét Hoa

2. Céc tham khao dung trong d6 4n déu dugc trich dan rd rang tén tac gia, tén
cong trinh, thoi gian, dia diém cong bé.

3. Néu c6 nhimg sao chép khong hop 1€, vi pham quy ché dio tao, em xin
chiu hoan toan trach nhiém.

Da Néng, ngdy thang 6 nim 2024

Sinh vién thyuc hién

Nguyén Thanh Pat
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MO DAU

1. Muc dich thwe hién dé tai

Trong thoi dai s6 hoa ngiy nay, viéc mua sam tryc tuyén da tré thanh mot phan khong

thé thiéu cua cudc song hang ngay. Nguoi tiéu dung ngdy cang chuyén sang mua hang

truc myén dé tiét kiém thoi gian va tan hudng su thuan tién. Tuy nhién, vi¢c mua kinh

mat tryc tuyén van gap thach thirc do nguoi mua khong thé thir kinh trude khi mua, dan

dén kha ning mua kinh khoéng phu hop véi khudn mit hodc phong cach cta ho. D¢ tai

nay dugc thuc hi¢n mdt nén tang thuong mai dién tu két hop cong nghé xur Iy anh, cho

phép ngudi trai nghiém mua sam ctia ngudi tiéu dung va hd tro cac nha ban 1¢ kinh mat

truc tuyén.

Muc ti€u dé tai:

Phat trién mot hé théng thtr kinh mét truc tuyén st dung cac thuat toan xu Iy anh.
Dbam bao hé théng 6 thé phét hién va nhan dién khuoén mat, mat, tir d6 gén kinh
mat vao hinh anh cta ngudi ding mot cach ty dong va chinh xac.

Tao ra mot trai nghiém mua sam kinh mat truc tuyén chan thyc va thuan tién cho
nguoi tiéu dung.

Hb trg cac nha ban 1é kinh mat trie tuyén trong viéc cung cap dich vu tot hon va

mo rong thi trudong kinh doanh.

Pham vi va doi tugng nghién ctru:

Nghién ctru va ing dung céc thuat toan xu Iy anh trong viéc phat hién khuén mat
va mat.
Phat trién va trién khai hé théng thir kinh mat tryc tuyén trén nén tang thuong

mai dién tu.

Doi tugng nghién clru 1a nguoi tiéu dung mua sam kinh mat truc tuyén va céc

nha ban 1¢ kinh mat truc tuyén.

Phuong phép nghién ctru:

Phuong phap nghién ctru tai liéu: Tim hiéu va phan tich cac thuat toan xur 1y anh
va céac cong ngh¢ lién quan.

Phuong phap thuc nghiém: Xay dung va thir nghiém hé thong thir kinh mét truc
tuyén, danh gia hiéu qua va tinh kha thi ciia hé thong.

Phuong phap phan tich va danh gia: Panh gia két qua thir nghiém, phan tich cac

yeu to anh hudng dén hi€u qua cua h¢ thong, tir d6 dua ra cac dé xuat cai tién.

Sinh vién thyc hién: Nguyén Thanh Dat Hudng dan: ThS. B3 Thi Tuyét Hoa 1
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2. Ciu triic ciia dd an tot nghiép

- Chuong 1: Téng quan - Trinh bay gidi thi¢u, muc dich, y nghia, yéu cau, trinh tu
trién khai, cong cu st dung

- Chuong 2: Co s ly thuyét - Trinh bay cac khai niém vé cac cong nghé sir dung
va cac thu vién lién quan.

- Chuong 3: Phan tich va thiét ké h¢ thong - Phan tich dic ta yéu cau, thiét ké kién
trac hé théng va cac so dd hé thong.

- Chuong 4: Xay dyng chuong trinh - Trinh bay so do chtrc ning hé thong, mét s6
so do thuat toan, va giao dién chuong trinh ctia hé théng.

- Chuong 5: Két luan — Trinh bay nhiing két qua dat dugc, mat han ché, va hudng

phat trién cua de tai.

Sinh vién thyc hién: Nguyén Thanh Dat Hudng dan: ThS. B3 Thi Tuyét Hoa 2
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Chuwong 1: TONG QUAN

1.1.  Gi6i thi¢u aé tai

Trong thoi dai s6 héa ngay nay, thwong mai dién tir di tré thanh mot phan khong thé
thiéu cta cudc sdng hang ngay, dic biét 14 trong linh vyc mua sim tryc tuyén. Nguoi
tiéu dung ngay cang chuyén sang viéc mua hang truc tuyén dé tiét kiém thoi gian va tan
hudng su thuan tién ma né mang lai. Trong tinh hinh nay, viéc mua kinh mét truc tuyén
cling khong phai la mt ngoai 1¢€.

Tuy nhién, mac du viéc mua sam kinh mat truc tuyén mang lai sy thuén tién vé viée lya
chon va dat hang tir xa, nhung mdt thach thic 16n ddi voi nguoi tiéu dung 1a khong thé
thir kinh truc tiép truéc khi mua. Viéc ndy c6 thé dan dén viéc mua kinh khong phu hop
v6i khuon mit hodc phong cach ciia ho, gy ra su khong hai long va cam giac bét tién.
Do do, viéc phat trién mot nén tang thuong mai dién tir két hop viéc thir kinh mét truc
tuyén tré nén can thiét hon bao gio hét.

Dy 4n ndy nham giai quyét van dé nay bang cach tao ra mot trai nghiém mua sam kinh
mat tryc tuyén méi mé, tha vi va chan thyc hon bang viée sir dung cong nghé dé thir
kinh online. Bang cach ap dung cac thuat toan va phuong phap trong linh vuc hoc may
va xur Iy hinh anh, du &n sé phat trién mot hé théng thtr kinh mét truc tuyén chinh xac
va hiéu qua, giup nguoi tiéu dung c6 thé thir kinh mat tryc tuyén mot cach dé dang va
chinh x4c nhat cé thé.

Viéc phét trién mot nén tang thuwong mai dién tir vé kinh mat két hop viéc thir kinh online
khong chi gitip nang cao trai nghiém mua sam tryc tuyén ctia nguoi tiéu dung ma con

tao ra co hoi kinh doanh méi cho cic nha san xuat kinh mét.
1.2.  Muc dich, y nghia, yéu cu
1.2.1. Muc dich

Dy 4n nay dugc thuc hién véi muc ti€u xay dung mot nén tang thuong mai dién tir doc
dao va tién loi, dac biét 1a cho viéc mua sam kinh mat tryc tuyén. Dy &n nham cung cap
cho nguoi tiéu dung mot trai nghiém mua sam mdéi mé va hiéu qua, giap ho cé thé thu

kinh mét truc tuyén mot cach chan thuc va thuan tién tir nha.
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1.2.2. Y nghia

Viéc phat trién mot nén tang thuong mai dién tir cho kinh mat két hop viéc thir kinh truc
tuyén mang lai nhiéu y nghia quan trong. Dbi véi nguoi tiéu dung, dy an sé giup ho c6
thé lya chon va mua sam kinh mét truc tuyén mot cach ty tin va hiéu qua hon, béng cach
thir kinh mét tryc tuyén ngay tai nha ma khong can phai dén cira hang. Diéu nay khong
chi tiét kiém thoi gian ma con gitp ho ting cudng sy thoai mai va ty tin khi quyét dinh
mua sdm kinh mat.

Déng thoi, du &n cling mang lai 1gi ich kinh doanh ddi voi cac nha san xuat va nha ban
1¢ kinh mit. Bé’mg céch tao ra mot nén tang thuong mai dién ti tién tién va tich hop tinh
nang thu kinh mét truc tuyén, ho co thé tiép can mot thi truong tiém nang 16n va md
rong pham vi kinh doanh ctia minh. D@)ng thoi, viéc thu thap dir li€u tir qua trinh tha
kinh ciing gitip ho hiéu rd hon vé nhu cau va so thich ciia nguoi tiéu dung, tir d6 toi wru
hoéa chién luge kinh doanh va phat trién san phém mot cach hi¢u qua.

1.2.3. Yéu cau

- Phat trién mot giao dién thuong mai dién tir dep mat, d& sir dung, va than thién
voi nguoi dung.

- Xay dung hé thong thir kinh mat tryc tuyén bang cong nghé, dam bao khép kinh
voi tirng khudén mat mot cach chinh xac.

- Tich hop kha ning tai anh khuon mit dé ngudi dung cé thé thir kinh mat tryc

tuyén mot cach thuan tién va chan thuec.
2. Trinh tu trién khai

- Nghién ctru va phan tich yéu cau ngudi ding

- Thiét ké giao dién nguoi dung va co so dit lidu
- Phat trién hé thong thir kinh mat tryc tuyén

- Kiém thir va stra 13i

- Trién khai duy tri hé théng
3. Cong cu sir dung

- Ngon ngir 1ap trinh: Python, NestJs (Typescript), ReactJs
- Cong cu phat trién: Visual Studio Code
- Co so dir ligu: Postgresql, Cloudinary
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Nhirng két qua dy kién dat dwoc

Vé mit 1y thuyét:

Nén tang thuong mai dién tir vé kinh mat: Dy 4n s& nghién ctru va 4p dung cac
Iy thuyét vé thiét ké giao dién ngudi ding, trai nghiém nguoi dung, va

quan 1y dit lidu dé xay dung mot nén tang thwong mai dién tir vé kinh mét doc
dao va hap dan.

Thuat toan xir Iy 4nh trong thir kinh mat: Qua viéc tim hiéu vé cac thuat todn va
phuong phép trong linh vue hoc may va xu 1y hinh anh, du an sé ap dung va phat
trién hé thong thir kinh mat tryc tuyén, giup dam bao khép kinh véi timg khudn
mat mot cach chinh xac.

Vé mit ing dung

Xay dung hé théng thir kinh mat tryc tuyén: Dy an s& trién khai cac thuat toan va
phuong phap hoc may dé xu Iy hinh anh tir ngudi dung tai 1én va ddi chiéu voi
co s& dit lidu kinh mat dé dam bao viéc thir kinh mat tryc tuyén mot cach chinh
xac va chan thuec.

Tao ra trai nghi€ém mua sam truc tuyén maoi: St dung kién thuc vé trai nghiém
nguodi dung va phat trién giao dién nguoi dung than thién, du an s€ xay dung mot
trai nghiém mua sam tryc tuyén méi mé va tién loi, giup nguoi dung cam thay
thoai mai va tu tin khi mua sam kinh mat truc tuyén.

Tang cudng hiéu qua kinh doanh: Bang cach cung cdp mot nén tang thwong mai
dién tir tha vi va tich hop tinh ning thir kinh mat tryc tuyén, dy 4n s& gitip tang
cuong hiéu qua kinh doanh cho cac nha san xuat kinh mat bang cach mé rong thi

trrong va nam bat nhu cau ctia nguoi tiéu dung mot cach chinh xéc.
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Chwong 2: CO SO LY THUYET

2.1.  Ngon ngir 1ap trinh
2.1.1. Typescript

TypeScript 13 mot ngdn ngit lap trinh ma ngudén md do Microsoft phat trién, dugc gidi
thiéu vao nam 2012. N6 1a mot phién ban m¢ rong ctia JavaScript, cung cap thém tinh
ning kiéu tinh (static typing) va cac cong cu hd tro 1ap trinh hudng ddi twong nhu 16p
(class) va giao di¢n (interface). TypeScript dugc bién dich thanh JavaScript trudc khi
chay, cho phép céc 1ap trinh vién phat hién 15i sém trong qua trinh phat trién va cai thién
d6 tin cdy ciia ma ngudn. TypeScript hoan toan tuong thich véi cac thu vién JavaScript,
duogc ap dung rong rai trong nhiéu framework va thu vién phat trién web va server. Vi
su hd trg cta kiéu tinh va cac cong cu phat trién manh mé, TypeScript gitip cai thién
hiéu suét, do tin cay va kha nang bao tri cia ma nguén, déng thoi van gitt duoc sy linh

hoat va tuong thich véi cac du an JavaScript hi¢n cé.

Hinh 2.1 Typescript logo

Hinh 2.2 Typescript compiler
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2.1.2. Python

Python 1a mot ngdn ngir 1ap trinh da muc dich, ma nguén ma, dugce tao ra boi Guido van
Rossum va ra mat 1an dau vao nim 1991. Python ndi bat véi ct phap ro rang, dé doc va
dé hoc, gitip giam thiéu 16i va 1am cho ma ngudn dé bao tri. Ngon ngit ndy hd tro nhiéu
phong cach lap trinh nhu 1ap trinh huéng dbi twong, 1ap trinh ham va 1ap trinh tha tuc,
mang lai sy linh hoat cho 1ap trinh vién. Python di kém v6i mdt thu vién tiéu chuin
phong pht, cung cip nhiéu module va ham tién ich, hd trg nhiéu tac vu tir xir Iy chudi,
quan ly tép dén két ndi mang. Pac biét, Python c6 mot cong d@)ng phat trién manh mé,
dong gop hang nghin thu vién va cong cu mo rong, lam tang thém tinh hi€u qua va kha
ning Gng dung ctia ngdn ngir nay. Python 1a ngdn ngit da nén tang, c6 thé chay trén
nhiéu hé diéu hanh khac nhau nhu Windows, macOS va Linux. Véi ung dung rong rai
trong phat trién web (Django, Flask), khoa hoc dit liéu va hoc may (NumPy, pandas,
TensorFlow), tu dong hoa va DevOps, ciing nhu phat trién phan mém, Python 12 lya

chon 1y tudng cho ca ngudi méi hoc 1ap trinh va cac chuyén gia phat trién phan mém.

Hinh 2.3 Python logo
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Applications of Python

Artificlal Y
Intelligence and Data Science

and Machine
Learning

Engineering
and Scientific
Computing

Gaming
Development

Automationand B Desktop GUI
Scripting Applications

@ EDUCBA

Hinh 2.4 Ung dung cta Python

2.1.3. SOL

SQL (Structured Query Language) 1a ngon ngit tiéu chuan duoc st dung dé quan 1y va
thao tac cac co so dit liéu quan hé. SQL dugc st dung dé thuc hién nhiéu chuc nang
khac nhau nhu truy van dir liéu, chen, cap nhat, va x6a dir li€u, cling nhu quan ly ciu
tric va quyén truy cap cia co sd dit lidu.

Khai niém chinh cua SQL:

- Truy van dir liéu (Querying Data): SQL cho phép truy van dit liéu tir mot hodc
nhiéu bang trong co s¢ dit li¢u. Cau I¢nh SELECT 1a cau I¢nh dugc sir dung phé
bién nhat dé truy van di liéu.

- Thao tac dir liéu (Manipulating Data): SQL cung cp cac cau lénh dé thém,
cap nhat, va xo6a dit liéu trong co s¢ dit liu: INSERT INTO dé thém dir liéu,
UPDATE d¢ cap nhat dir liéu, DELETE dé xoa dir ligu.

- Pinh nghia dir liéu (Defining Data): SQL cho phép dinh nghia ciu tric cta co
so dir lidu va cac bang bang cac cau lénh DDL (Data Definition Language) nhu:
CREATE TABLE & tao bang mé&i, ALTER TABLE d¢ sira ddi céu tric cua
bang, DROP TABLE dé xo4 béng.

- Kiém soat truy cip (Controlling Access): SQL cung cip cac cau 1énh dé quan
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Iy quyén truy cdp va bao mat dir liéu trong co so dir liéu, nhu GRANT va
REVOKE.

- Giao dich (Transactions): SQL hd tro cic giao dich dé dam bao tinh nhat quan
va toan ven cua dir li€u. Cac cau 1énh nhu BEGIN TRANSACTION, COMMIT,
va ROLLBACK duoc st dung dé quan 1y giao dich.

SELECT
order_id,
customer_id,

SUM(total_amount)
FROM sale_order
WHERE order_date = '2019-10-10'

Hinh 2.5 Cau Iénh vi du cho SQL

2.2. Cong nghé¢ Frontend str dung
2.2.1. ReactJs

React]S 1a mdt thu vién JavaScript ma nguén mo duoc phat trién boi Facebook, duoc
sir dung dé xdy dung giao dién nguoi dung (UI) cho cac ing dung web. React]S tap

trung vao viéc tao ra cac thanh phan UI c6 thé tai st dung va quan 1y trang thai hiéu qua.

Hinh 2.6 React]Js logo
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Khai ni€ém chinh cta React]s:

- Kién tric dya trén thanh phan (Component-Based Architecture): React]S
xay dung UI bang cach chia nho giao dién thanh cac thanh phan doc 1ap, co thé
tai sir dung. Mdi thanh phan 1d mot khdi ma ty quan 1y, c6 thé dugc két hop dé
tao ra cac giao dién phuec tap.

- DOM o (Virtual DOM): React sir dung mot phién ban DOM ao dé t6i uu hoa
hiéu suat. Khi trang thai ciia mot thanh ph:ﬁn thay ddi, React s& tao ra mot DOM
40 m&i va so sanh n6 voi DOM o trude d6 dé tim ra sy khac biét. Sau do, React
chi cap nhat nhiing phan cia DOM thyc sy can thay doi, giam thiéu sé lugng
thao tac véi DOM thuc t€ va cai thién hiéu suét.

- JavaScript XML (JSX): JSX 1a mdt ci phap mé rong cho JavaScript, cho phép

viét HTML trong JavaScript. JSX gitip dé dang tao ra cac thanh phan React bang
cach st dung cu phép quen thudc cia HTML.
Rang budc dir liéu mot chiéu (One-Way Data Binding): React st dung rang
budc dir liéu mot chiéu, nghia 1a dir li€u chi chdy theo mot hudng, tir cac thanh
phan cha xudng cac thanh phan con. Diéu nay gitip dé dang theo ddi va kiém soat
ludng dit liéu trong ing dung.

- Trang thai va thudc tinh (State and Props): Trang thai 1a mot dbi twong luu
trir dir liéu dong cia mot thanh phéan, c6 thé thay doi trong sudt vong doi cia
thanh phﬁn d6. Thudc tinh 1a dir liéu duoc truyén tir thanh phﬁn cha xuéng thanh
phan con. Props khong thé thay dbi bén trong thanh phan con.

- Phuong thirc vong doi (Lifecycle Methods): React cung cip cac phuong thirc
vong doi dé quan 1y cac giai doan khac nhau trong vong doi ctia mot thanh phan,
nhu khi né duge gin vao DOM, cip nhat, hoic g& bo khoi DOM.

Mounting Updating Unmounting
\J
Render phase constructor
N ' v v v
render
......................................... i i

- . React updates DOM and refs
Commit phase eact updates DOM and refs

" un sde efhct ! | !

componentDidMount componentDidUpdate componentWillUnmount

Hinh 2.7 Vong doi ctia React]s
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2.3. Cong ngh¢ Backend st dung
2.3.1. NestJs

NestJs 1a mot framework phat trién tng dung backend dua trén Node.js, dugc xay dung
v6i TypeScript va ldy cam hing tir cac kién tric 1ap trinh huéng d6i twong (OOP), lap
trinh ham (FP) va lap trinh phan tng (Reactive Programming). NestJS dugc thiét ké dé

gitp vi¢c xay dung cac ung dung server-side c6 cau triac rd rang, dé bao tri va mo rong,

phu hop véi cac tng dung quy md tir nho dén 16m.

?

Hinh 2.8 NestJs logo
Khai ni€m chinh ctia NestJs:

- Typescript: NestJS duoc xy dung véi TypeScript, mang lai cac 1oi ich cua kiéu
tinh va cac cong cu phat trién hién dai, giup ting cudng do tin cdy va kha ning
bao tri cia ma ngudn.

- Kién tric mo-dun: NestJS sir dung kién tric mo-dun, cho phép chia nho ung
dung thanh cac mo-dun ddc 1ap, co thé tai sir dung va quan 1y dé dang. Mdi mé-
dun la mot phén riéng biét cua ing dung, chira cac controller, service va cac thanh
phan khac.

- Decorator va Dependency Injection (DI): NestJS sir dung céc decorator dé xac
dinh cac thanh phan cta ting dung nhu controller, service, va cic middleware.
Dependency Injection dugc sir dung dé quan 1y sy phu thudc gitra cac thanh phan,
gitip mi ngudn rd rang va dé kiém tra.

- Controller va Service: Controller xir Iy cac yéu cau HTTP va tra vé phan hoi
tuong ung va xac dinh cac endpoint cua API. Service chira logic nghiép vu cua
ung dung, giup tach biét gitra logic va giao dién cua APL.

- Middleware va Guards: NestJS hd trg middleware dé xur Iy cac yéu cau trude

khi chiing dén controller, ciing nhu guards dé kiém tra quyén truy cap va xac thuc
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nguoi dung.
- Hb tro cho nhiéu co so dir liéu va ORM: NestJS tich hop tot v6i nhiéu co so di
liéu va cac cong cu ORM nhu TypeORM, Mongoose, va Sequelize, giup dé dang

két noi va tuong tac voi co s¢ dir licu.

Exception Filters O

HTTP Response Controller
interceptors
: Actions
HTTP Request : (methods)
> Middleware | ——>> Guards —_> — pipes >

Hinh 2.9 NestJs request lifecycle

2.3.2. Cache memory

Cache memory trong server backend 1a mét bd nhé tam thoi duoc st dung dé luu trir dit
liéu ma may chu co thé truy xuét nhanh chong, nham cai thién hiéu suét va tdc do phan
hoi ctia hé thong. Bang cach luu trit cac dit liéu thudng xuyén dugc truy cap, cache giup
giam tai cho co s& dir liéu va cac dich vu backend khac, tir d6 cai thién hiéu suét tong
thé va giam do tré, mang lai trai nghiém t6t hon cho ngudi dung. C6 nhiéu loai cache
khac nhau, nhu in-memory cache (vi du: Redis, Memcached) va distributed cache (vi
du: Redis Cluster), giip mo rong kha nang luu trir va tang d tin cdy. Cache str dung cac
chién luoc Iuu trit va 1am méi dir liéu nhu write-through va write-back, ciing nhu céac
chinh sach loai bo dir liéu cii khi cache diy nhu Least Recently Used (LRU) hoic First
In First Out (FIFO). Quén 1y tinh nhit quan cua dit liéu trong cache 1a mot thach thirc
quan trong, doi hoi cac k¥ thuat nhuw TTL (Time to Live) va cache invalidation dé dam
bao dir li¢u trong cache luén d@)ng bo voi dir liéu géc. Viéc trién khai cache memory
mot cach hi€u qua doi hédi sy can nhéc ky ludng dé dam bao hé théng hoat dong 6n dinh

va dang tin cay.
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Browser

ayoe)

Response Database
Cache Cache
e——)
-
2
Web % """ » Global ... * Rest APIs
Server | @ - Cache [+-------
o Down-stream
services

HEE)

_______________________________________________________________

Hinh 2.10 M6 hinh caching trong ting dung web

2.3.3. Flask

Flask 1 mot micro web framework ma ngudn mo dugc viét bang Python, phat trién boi
Armin Ronacher va ra mét 1an dau vao nim 2010. Pugc coi 1a microframework do nd
nhe va chi cung cip céc tinh ning co ban nhu dinh tuyén va hé théng mau, Flask mang
lai su linh hoat tbi da cho 1ap trinh vién trong viéc lya chon cac thanh phﬁn cho ting
dung ctia minh. Véi cti phap don gian, dé hoc va dé sir dung, Flask phu hop cho ca ngudi
moi bat dau va cac 1ap trinh vién c6 kinh nghiém. Thiét ké modular ctia Flask cho phép
m¢ rong ung dung thong qua cac tién ich mo rong, ma khong ap dat bat ky quyét dinh
kién tric ndo, mang lai toan quyén kiém so4t cho 1ap trinh vién. Flask dé dang tich hop
v6i cac thu vién va cong cu khic ctia Python, 1y tudng cho viéc phat trién cac mg dung
web phuc tap, cac RESTful API, cac du an web nho va vira, cling nhu vi¢c tao nguyén

mau nhanh. Sy két hop gitta tinh don gian va kha ning tuy chinh cao khién Flask tr&

thanh mot lwa chon phd bién va manh mé trong cong dong phat trién web.

Hinh 2.11 Flask logo
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2.4. H¢ quan tri CSDL
2.4.1. Postgresql

PostgreSQL, thuong duoc goi tat 1a Postgres, 1a mot hé quan tri co s¢ dir 1iéu quan hé
doi tuong ma nguén md manh mé, dugc phat trién va duy tri boi cong déng. Ra doi lan
dau vao nam 1986 tai Pai hoc California, Berkeley, va chinh thtrc phat hanh vao nam
1996, PostgreSQL da trd thanh mot trong nhing hé quan tri co so dir lidu tién tién va
pho bién nhat hién nay. PostgreSQL hd tro ca mo hinh dit liéu quan hé truyén théng va
cac tinh nang dbi tuong, cho phép dinh nghia cac kiéu dir liéu va ham phire tap. La mot
du 4n ma ngudn mé, PostgreSQL c6 gidy phép sir dung mién phi va cho phép nguoi
dung ty do stra d6i, phan phdi lai, thiuc ddy su phat trién lién tyc tir cong dong toan cau.
H¢ quan tri nay tudn thu nghiém ngat cac thudc tinh ACID (Atomicity, Consistency,
Isolation, Durability), ddm bao cac giao dich dugc thuc hién dang tin cdy va bao mat.
PostgreSQL hd tro day du cac chuan SQL, xur 1y tot cac truy van phirc tap va cung cip
nhiéu tinh nang bao mat manh mé nhu kiém soat truy cap dua trén vai tro, xac thyc qua
nhiéu phuong thirc va ma héa dit lidu. Véi kha ning mé rong va tich hop tét, PostgreSQL

la mdt lya chon 1y tudng cho nhiéu du 4n co sé dit liéu hién dai, tir nho dén 16n.

Hinh 2.12 Postgresql logo

2.4.2. Cloudinary

Cloudinary 1a mét dich vu quan 1y va phan phdi noi dung da phuong tién trén nén tang
dam may, gitp cac nha phat trién web va tmg dung di dong dé dang quan 1y, toi wu hoa
va phan phdi céc tai san da phuong tién nhu hinh anh, video va cac tép tin khac. Pugc
thanh 1ap vao nam 2012, Cloudinary cung cép cac cong cu manh mé dé ty dong t6i wu
héa hinh 4nh va video nham cai thién hiéu suét tai trang, bao gdm viéc thay dbi kich
thudce, nén, cit, thay ddi dinh dang va diéu chinh chat lugng. Ngoai ra, Cloudinary cho

phép thuc hién cac thao tac phuc tap trén hinh anh va video nhu thém watermark, tao
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thumbnail va 4p dung céac hiéu img, tt ca thong qua URL hodc API don gian. Sir dung
mang phan phdi ndi dung (CDN), Cloudinary dam bao rang cac tép da phuong tién duoc
phan phdi nhanh chéng va hiéu qua dén ngudi dung toan cau, gitp giam do tré va cai
thién trai nghiém nguoi ding. Vi cac SDK va API cho nhiéu ngon ngir lap trinh va
framework pho bién, viéc tich hgp Cloudinary vao cac tmg dung tré nén dé dang va linh
hoat. Hon nita, Cloudinary cung cip cac cong cu quan Iy manh mé va céc tinh ning bao
mat nhu xac thuc API, kiém soat truy cap va ma hoa dir liéu, gitp t6 chure, tim kiém va

ki€ém soat truy cap doi voi cac tai san da phuong tién mdt cach hié¢u qua.

General System Overview
Product [ -
Gallery e . C}J‘b < :

) 4 o Webhooks P
Video P
Plaverc < ‘»* Tttty :"»

Media Library Platform Integration .. » =: et Cloudinary
Widget

*

Hinh 2.13 MO hinh luu trir Cloudinary

2.5. Giao thitc truyén thong Client-Server

2.5.1. Giao thirc http

HTTP (HyperText Transfer Protocol) 1a mét giao thirc truyén tai siéu vian ban duogc sir
dung rong rii trong cac hé théng thong tin siéu van ban toan cau nhu World Wide Web.
HTTP xéc dinh cach cic yéu cau va phan hoi gitta may khach (client) va may chu
(server) duoc dinh dang va truyén tai qua mang Internet.

HTTP hoat dong theo md hinh yéu cau-phan hoi (request-response). May khach giri mot
yéu cau HTTP dén may chu, va may chil phan hoi v6i mot thong diép HTTP chua dix
lidu yéu cau, trang thai va cac thong tin khéc.

HTTP hd trg nhiéu phuong thire (methods) khac nhau dé chi dinh loai hanh dong yéu

cau, bao gom:

- GET: Yéu ciu tai nguyén tir may chu.

- POST: Giri dit liéu dén may chu dé xtr 1y.

- PUT: Cap nhat hodc tao méi tai nguyén trén may chu.

- DELETE: Xda tai nguyén tir may chu.

- HEAD, OPTIONS, PATCH: Va mot s6 phuong thirc khac phuc vu cac muc dich

cu thé.

Sinh vién thyc hién: Nguyén Thanh Dat Hudng dan: ThS. B3 Thi Tuyét Hoa 15



Xay dung website ban kinh thudc tich hop thudt todn xit Iy anh trong viéc thir mdt kinh triec tuyén

Phan hdi tir may chii bao gdom mot ma trang thai HTTP (HTTP status code) dé cho biét

két qua cua yéu cau, chang han nhu:

- 200 OK: Yéu ciu thanh cong.
- 404 Not Found: Tai nguyén khong dugc tim thiy.

- 500 Internal Server Error: Ldi may chu.

Server-Side
Systems

HTTP Request

N

Database

Client

l T (Browser)

HTTP Response

Vv

Web - Server

Hinh 2.14 Mo hinh http Client - Server

2.5.2. Giao thirc websocket

WebSocket 1a mét giao thirc truyén thong hai chiéu full-duplex duoc thiét ké dé thiét
1ap két ndi lién tuc giita may khach va may chu thong qua mot kénh don. Khac véi cac
giao thirc HTTP thong thuong, noi ma mdi yéu cau tir may khach phai dugc phan hoi
riéng 1¢ tir may chi, WebSocket cho phép giao tiép lién tuc va tic thoi giita cac bén,
lam cho né tr& thanh Iya chon 1y tudng cho cac Gmg dung yéu cu cap nhat thoi gian
thuc nhu chat, thong béo, trd choi truc tuyén va truyén phat dit lidu.

WebSocket cho phép giao tiép hai chiéu, nghia 1a cA may khach va may chu c6 thé gui
va nhan dir liéu bét ctr lac ndo thong qua mot két ndi duy nhat. Didu nay khac voi HTTP,
noi ma may khach phai bat dau yéu cau va chd phan hoi tir may chu.

Sau khi két ndi WebSocket dugc thiét 1ap, no van duy tri md cho dén khi bi dong bai
mot trong hai bén hodc do su c6 mang. Diéu nay gitip giam thiéu do tré va tai mang so
v6i viéc phai thiét 1ap nhiéu két ndi HTTP riéng 1é.

WebSocket hoat dong trén giao thirc TCP, gitip dam bao d¢ tin cdy va kha ning truyén
dir liéu theo thur tu.
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/ WebSocket Connection \

Request

Hand Shake -
Client Server
- WebSocket

\ GeekstorGe 019

A computer science portal for geeks

Hinh 2.15 Két ndi websocket

V&i WebSocket, khong can phai giri cac tiéu @& HTTP trong mdi thong diép, giam bt
Iwu lwrgng mang va tang téc do truyén thong. Diéu nay rat hitu ich cho cac tmg dung yéu
cau do tré thap va truyén tai dir liéu thuong xuyén.

Két ndi WebSocket bat dau bang mot qué trinh handshake qua HTTP/HTTPS. May
khach gtri mot yéu cau HTTP dic biét dén may chu dé yéu cau nang cap két ndi 1én
WebSocket. Néu méay chu dong y, két ndi WebSocket duoc thiét lap va chuyén sang
giao thirc WebSocket.

WebSocket co thé duoc sir dung qua céc két ndi bao mat (wss://) bang cach sir dung
SSL/TLS, dam bao réing dir li€u duoc truyén tai mot cach an toan va bao mat.

2.6. Cac khai niém lién quan xir ly dnh

2.6.1. Haar Cascade Classifier

Haar Cascade Classifier 1a mot phuong phap hoc méy dua trén cac dic trung Haar dé
phat hién dbi tuong trong anh, dugc st dung rong rai trong thi gidc may tinh, dac biét l1a
phét hién khuon mit. Dic trung Haar 1a nhitng mau hinh chit nhat mau den va tréng don
gian gitip mo ta cu tric va hinh dang trong dnh, bao gdm cac dic trung nhu canh, duong
thang va ving co su thay d6i phtic tap. Phuong phap nay str dung mét tap hop 16n anh
dwong (chira ddi twong) va anh 4m (khong chira d6i tugng) dé huan luyén mé hinh bang
thuat todn AdaBoost, chon ra cac dac trung Haar tdt nhat. Khi sir dung, anh dau vao
dugc chuyén doi sang anh xam va quét toan bd bang céc cira s6 c¢o kich thude va ti 16
khac nhau dé phat hién dbi tuong. Cac giai doan phan loai sau d6 xac dinh ving chira
d6i tugng. Haar Cascade Classifier khong chi dugc ing dung trong phat hién khudn mit
va cac bd phan trén khuén mat nhu mat, miii, miéng ma con trong nhiéu bai toan khéc
nhu nhan dién bién sb xe va nhan dang vin ban. Cong cu ndy, duoc hd trg manh mé boi
thu vién OpenCV, gitp viéc phat hién d6i twong tré nén dé dang va nhanh choéng, giai

quyét hiéu qua nhiéu bai toan trong linh vyc thi gidc may tinh.
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2.6.2. OpenCV

OpenCV (Open Source Computer Vision Library) 1a mot thu vién ma ngudén mé noi
tiéng, dugc phat trién nham muc dich cung cp cic cong cu va thuat toan dé xir Iy anh
va thi giac may tinh. OpenCV hd trg nhiéu ngén ngit lap trinh nhu C++, Python, Java,
va MATLAB, va c6 kha nang chay trén nhiéu nén tang khac nhau, bao gdbm Windows,
Linux, macOS, iOS, va Android. Céac tinh ning cia OpenCV bao gém phat hién ddi
tuong, nhan dién khuén mat, theo doi chuyén dong, phan loai hinh anh, va nhiéu ung
dung khac trong linh vuc thi gidc may tinh. Thu vién nay cung cép cac ham tién ich dé
xir 1y cac tac vy nhu chuyén d6i khong gian mau, thay doi kich thudc anh, ap dung cac
bd loc anh, va thyc hién cac phép toan hinh hoc trén anh. Nho vao sy linh hoat va hi¢u
qué ctia n6, OpenCV da tré thanh mot cong cu quan trong trong viéc phat trién cac img
dung xir Iy anh va thi gidc may tinh, phuc vu cho cac nghién ctru va phat trién trong

nhiéu linh vuc khac nhau nhu robot, y té, an ninh va tu dong hoa.

2.6.3. NumPy

NumPy 1a mét thu vién ma ngudn mod cho ngdn ngir 1ap trinh Python, dugc thiét ké dé
hd tro tinh toan khoa hoc va s6 hoc. Thu vién ndy cung cap mot dbi tuong mang da
chiéu manh mé, goi 1a ndarray, ciing véi cac ham toan hoc phong phu dé thao tac va
thuc hién cac phép toan trén cdc mang nay mot cach hi¢u qua. NumPy dugc xay dung
v6i hiéu suit cao, cho phép xir 1y va tinh toan trén cac dit liéu 16n va phirc tap mot cach
nhanh chéng. Ngoai ra, NumPy con hd trg tich hgp véi nhiéu thu vién khoa hoc khac
cua Python nhu SciPy, Matplotlib va Pandas, tao nén mdt h¢ sinh thai manh mé& cho
khoa hoc dir li€u, hoc may va xu 1y tin hi¢u. Nho vao tinh ndng manh mé va sy linh hoat
ctia minh, NumPy d3 tr¢ thanh cong cu quan trong va phd bién trong cong dong nghién

ctru va phat trién khoa hoc dir li¢u.
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Chuwong 3: PHAN TiCH, THIET KE DU LIEU

3.1. Phén tich dic ta yéu ciu

3.1.1. Chirc ning

User:

- Dang nhap va dang ky tai khoan: cho phép ngudi dung dang ky mdt tai khoan
moi va dang nhap vao hé thong. Ngudi dung 1a thanh vién ciia hé théng c6 nhiing
vu diém so v&i ngudi ding thong thuong sau:

e Ghi nh¢ thong tin ca nhan khi mua hang

e (6 thé xem, luu san pham yéu thich

e (6 thé xem lich sir mua hang

e (6 thé danh gia mot san pham

e (6 thé luu nhitng san pham dy dinh mua trong gi6 hang

- Xem san pham: hién thi danh sach san pham cho ngudi dung dé duyét va lua
chon. Ngudi dung co thé tim kiém, loc cac tiéu chi ciia san pham dé quyét dinh
mua hang. Bat ké ngudi dung da dang nhap hay chua déu cé quyén xem dugc.

- Thir mat kinh tryc tuyén: ¢6 2 hinh thirc thir kinh 13 tai hinh anh ca nhan va thir
kinh tryc tuyén bang webcam. Ca 2 hinh thirc déu cho ra két qua khuén mat cua
khéach hang mang kinh ma da dugc chon trudce do.

- Thém vao gié hang: cho phép ngudi ding thém san pham vao gié hang dé mua
sau.

- Mua hang: nguoi dung phai trai qua cac budc:

e Xéc nhén thong tin trude khi mua hang (tén, dia chi, sb dién thoai, o)

e Chon phuong thirc thanh toan (chuyén khoan bang ma QR hoic thanh toan
bang thé ngang hang)

e Néu thyc hién thanh toan thanh céng, ngudi ding bam xac nhan va quay
vé trang chi. Néu that bai, huy bo toan bd qua trinh giao dich. Ca hai
truong hop déu luu vao lich st mua hang ctia ngudi ding.

- Quan ly tai khoan: cho phép ngudi dung cap nhat thong tin cd nhan, xem lich sir
don hang, xem lich sir danh gia, d6i mat khau va xem cac san pham yéu thich.

- Danh gia san pham: ngudi ding c6 thé danh gia va viét nhan xét vé san pham sau
khi mua hang, moi bai danh gia cta ngudi dung dugc luu lai va c6 thé xem lai
cac bai danh gia d6. Mdi ngudi dung chi ¢6 thé danh gia mot 1an cho mot san

pham, néu nguodi duing mudn danh gid san pham lan hai cho dot mua thir hai cta
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san pham d6, ngudi dung c6 thé cap nhat lai bai ddnh gia ctia minh.
- Thém san pham véo yéu thich: luu trir cdc san pham yéu thich ctia nguoi dung,

c6 thé thém, xo4 san pham bat ki trong danh sach
Admin:

- Quan Iy doanh thu: cho phép admin xem théng ké doanh thu theo ngay, tuan,
thang. C6 thé tra ciru don hang da duoc thanh toan.

- Quan ly nguodi dung: cho phép admin thao tac chinh stra tai khoan ngudi dung
nhu cap nhat thong tin, huy bd tai khoan.

3.1.2. Phi chirc niang

Bao mat: hé théng cin dam bao an toan thong tin c4 nhan ctia ngudi dung va giao dich
thanh toan.

Hiéu sut: giao dién ngudi ding can phai responsive va tai trang nhanh chong dé cung
cap trai nghiém nguoi dung tt nhét.

HO trg da ngdn ngir va da qudc gia: Hé thong can hd tro nhiéu ngdn ngit va da qubc gia

de phuc vu nguoi dung ¢ nhiéu khu vuc khac nhau trén theé gioi
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3.2. Biéu d6 Usecase

Tim kiém don
hang

Xem lich stir mua
hang

-
<<extend>>
-

I’
<<extend>>

-
<<extend>>

Xem chi tiét don
hang

Xem san phdm
yéu thich

Quan ly don hang

Thém vao san
pham yéu thich

Pién théng tin ca

nhan

<<extend>> —

<_<extend>>
"1 ©6i mat khau
Pang nhap

Dién théng tin ca
‘ nnan

Mermbar bang xuét <<inc|uye>>‘ .
< <<.ncm99->>‘ --

Se. -<<ig\f:|ude>>

Pat hang
Xem danh sach
san phdm

Xem chi tiét san
ph&m

<<extend>:<<extend>>

Quan ly théng tin
ca nhan

. <<extend>>

yéu thich

Panh gia san
pham

i

Custome

Tim kiém san
pham

Hinh 3.1. Biéu d6 usecase tong quéat hé thong
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Sign in

Nhap tai khoan

<<include>> -

bang nhap

. <<include>>

Nhap mat khau

User
Hinh 3.2 Biéu do Usecase ding nhap
Bang 3.1 Dac ta Usecase dang nhap
Tén Usecase Dang nhap
Mo ta Nguoi ding nhap thong tin tai khoan va mat khau dé
truy cap vao hé thong.
Téc nhan User

Tién diéu kién Nguoi ding da co tai khoan trong hé thong.

Céc budc thuc 1. Ngudi dung chon vao man hinh dang nhap

hién . .
2. H¢ thong yéu cau nguodi dung nhap tai khoan va

mat khau

3. Ngudi dung nhép tai khoan va mat khau

4. Heé théng kiém tra thong tin tai khoan va mat
khau

5. Néu thong tin dung, nguoi diung dugc truy cap
vao hé théng. Néu sai, hién thi théng bao 15i
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Két qua Nguoi dung duge xac thyc va truy cap vao hé thong
thanh cong.

Truong hop 16i | Loi do sai thong tin ding nhap

Sign up

<<include>>

> Pangky  f---------

hép céac thong tin
ca nhén

User

Hinh 3.3 Biéu do Usecase ding ky

Sinh vién thyc hién: Nguyén Thanh Dat Hudng dan: ThS. B3 Thi Tuyét Hoa 23



Xay dung website ban kinh thudc tich hop thudt todn xit Iy anh trong viéc thir mdt kinh triec tuyén

Béang 3.2 Bac ta Usecase dang ky

Tén Usecase Dang ky
Téc nhan User
Mo ta Nguoi ding nhap cac thong tin can thiét dé tao méi

mdt tai khoan trong hé théng

Tién dicu kién

Khong co

Cac budc thuc

1. Nguoi dung vao man hinh dang ky

hien 2. Hé théng yéu cau nguoi dung nhap céc thong tin
can thiét

3. Ngudi dung nhap thong tin can thiét (tén, email,
mat khau, v.v.)

4. Hé thong kiém tra tinh hop 1 ctia thong tin. Néu
thong tin hop 1€, tai khoan mdi dugce tao thanh
cong. Néu khong, hién thi thong bao 15i.

Két qua Nguoi dung tao thanh cong mdt tai khodn moi trong hé
thong.
Trudng hop 16i | Dién sai thong tin ca nhan
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Favorite

Xem san phdm

Thém vao san yéu thich

phdm yéu thich

<<extend>>
\ <<extend>>

yéu thich

i
<<include>>
|

Dang nhap

Hinh 3.4 Biéu do Usecase san pham yéu thich

Bang 3.3 Pic ta Usecase san pham yéu thich

Tén Usecase Quan 1y san pham yéu thich
Téac nhan User
Mo ta Nguoi ding quan 1y danh sach cac san pham yéu thich

cua minh, bao gom vi¢c thém, xem va x6a san pham

yéu thich.

Tién diéu kién Nguoi dung da ding nhap vao hé thong.

Céc budc thuc )
Nguodi dung vao myc quéan ly san pham yéu thich

icn 2. Sau dang nhap, nguodi dung cé thé thuc hién cac
churc nang:
3. Thém vio san pham yéu thich
Xem san pham yéu thich
X6a san pham yéu thich
Két qua H¢ théng luu trang thai san phém khi thyc hién thanh

cong

Truong hop 16i | Nguoi dung chua ding nhap
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Profile

Nhép céac truong dir
ligu can thay déi

Xem thong tin ca

<extend>: 2
< > ¢4 nhan

<<extend>>

Quan ly thong tin

canhan
U ! <<0X10~n‘d>>/\
ser . i
<<include>> b mat khéu <<include>>
7 ‘Qhap maét khau cd

bang nhap <;in<3lude>>

Nhép mat khdu

méi

Hinh 3.5 Biéu d6 Usecase thong tin ca nhan

Bang 3.4 Bic ta Usecase thong tin ca nhan

Tén Usecase Quan ly thong tin ca nhan
Téc nhan User
Mo ta Nguoi dung c6 thé quan 1y théng tin ca nhan ciia minh,

bao gdm xem thong tin, thay doi thong tin c4 nhan va

doi mat khau.

Tién diéu kién Nguoi dung da ding nhap vao hé thong.

Céc budc thyc . .
hién Nguoi dung vao myc thong tin c4 nhan
' Ngudi ding c6 thé thuc hién cac chirc nang:

Xem thong tin ¢4 nhan

el S

Thay d6i thong tin c4 nhan
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5. Doi mat khau

Két qua Nguoi dung chinh stra thong tin c4 nhan, thay doi mat
khau thanh cong
Truong hop 16i | 1. Nguoi dung chua ding nhap

2. Nguoi dung nhép sai dinh dang thong tin ca nhan
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Product

Tim kiém san
pham

— Xem san phdm |
<<cxlcnd>::

User

<<extend>>

Xem danh sach
san pham

<<extend>>

Xem chi tiét san
phdm

Hinh 3.6 Biéu d6 Usecase san pham

Bang 3.5 Pic ta Usecase san pham

Tén Usecase Xem san pham
Téc nhan User
Mo ta Nguoi ding ¢ thé xem thong tin cic san pham, bao

gom danh sach san pham va chi tiét san pham.

Tién dicu kién Khong co

Céc budc thyc ' '
Nguoi dung vao trang chu website

icn 2. Nguoi ding c6 thé chon mot trong cac chirc
nang:
3. Tim kiém san pham
Xem danh sach san phém theo bd loc
5. Xem chi tiét san pham
Két qua Nguoi dung c6 thé xem danh sach san pham va chi tiét

san pham.

Trudong hop 16i | Truy suét san pham khong thanh cong
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Review

Nhép tiéu dé

<<include>> .*~

*, <<includes>
Danh gia san
pham

~<<include>>

<<include>> <<extend>> " ---

H
<<include>>
'

Cap nhat danh gia

<<include>>

Déing nhap Danh gia diém s6

Loc san phdm
______ -\ theo céc tiéu chi

Xem san phdm <<extend>>

Hinh 3.7 Biéu do Usecase d4nh gia san pham

Béng 3.6 Dic ta Usecase danh gia san pham

Tén Usecase Quan 1y danh gi4 san pham

Tac nhan User

Mo ta Nguoi dung cé thé quan 1y ddnh gia san pham thong

qua xem, thém, stra, x0d4 mdt bai danh gia

Tién dicu kién Khong co

Cac budc thuc

hién 1. Nguoi dung chon san pham mudn danh gia
2. Nguoi dung nhap tiéu dé cho danh gia
3. Nguoi dung nhadp ndi dung cho dénh gia
4. Nguoi dung danh gia diém sé cho san pham
5. Nguoi dung guri danh gia
Két qua Danh gid cta nguoi dung dugc luu trit va cap nhat cho

san pham.
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Truong hop 16i

1. Ngudi dung chua dang nhép
2. Nguoi dung khong nhap du thong tin (tiéu dé, noi
dung, danh gid)

Thém san pham
vao gié hang

<<extend>>--"

<<extend>>,

Quan ly gio hang Xoéa san pham tur
gié hang

<<extend>>

<<include>>

Mua san pham
trong gi6 hang
bang nhap

Hinh 3.8 Biéu d6 Usecase quan 1y gié hang

Bang 3.7 Béc ta Usecase quan ly gi6 hang

Tén Usecase Quan ly gid hang
Tac nhan User
Mo ta Cho phép nguoi dung quan 1y gié hang, bao gdm viéc

thém san pham vao gid hang, xéa san pham khoi gio

hang, va mua san pham trong gio hang.

Tién dicu kién

Nguoi dung phai dang nhap vao hé thong.

Cac budc thuc

hién

Nguoi dung chon quan ly gioé hang.

2. Hé théng hién thi cac san phém hién c6 trong gio
hang ctia nguoi dung.

3. Ngudi ding c6 thé chon mét trong cic hanh dong
sau:

4. Thém san pham vao gi6 hang.

5. Xba san pham khoi gi6 hang.
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6. Mua san pham trong gi6 hang.
7. Hé thong thuc hién hanh dong twong ung va cap

nhat gioé hang.
Két qua Gi06 hang ctuia nguoi dung dugc cap nhat dua trén hanh
dong da chon.
Truong hop 16i | 1. Ngudi dung chua ding nhap

2. San pham thém vao gié hang khong con ton kho

Order history

A

User

Tim kiém don
hang

Xem lich stir mua <<extend>> Loc lich str mua
hang hang theo tiéu chi

/
<<extend>>
/ <<extend>>
-

-

-
-

Xem chi tiét don
hang

<<extend>>

Quan ly don hang

<<extend>>
° ~

~
~

<<include>>

Xo4 chi tiét don
hang

Dang nhap

Hinh 3.9 Biéu d6 Usecase quan 1y don hang

Bang 3.8 Déc ta Usecase quan ly don hang

Tén Usecase Quan ly don hang
Téc nhan User
Mo ta Nguoi dung cé thé quan 1y gié hang cia ho, bao gom

tim kiém don hang, xem lich st mua hang, loc lich su

mua hang theo ti€u chi, xem chi tiét don hang va xo6a

chi tiét don hang.
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Tién diéu kién Nguoi dung phai dang nhap vao hé thong.
Céc budce thuc
hidn Nguoi dung chon quan ly don.
2. Hg¢ thong hién thi cac don hang hi¢n c6 ctia nguoi
dung
3. Nguoi dung c6 thé chon mét trong cic hanh dong
sau:
4. Tim kiém don hang
5. Xem lich st mua hang
6. Loc lich st mua hang theo tiéu chi
7. Xem chi tiét don hang
8. Xoa chi tiét don hang
9. Hé thong thyc hién hanh dong twong (mg va cap
nhat don hang
Két qua Don hang cua nguoi dung dugc cdp nhat dya trén hanh
dong da chon.
Truong hop 16i | 1. Nguoi dung chua ding nhap
2. Pon hang khong ton tai
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Purchase

hon mua hang v&i sa
phé&m trong gié hang
<dinclude>>"
—_— zdnclude>> /bign thong tin giao
hang
User
. <<include>>
<dincludes> - Thanh toan bang ma
: <cextend>\ QR chuyén khoan
<Snclude>>  Thanh toan
Déng nhap <<e£lcnd>>
Thanh toan bang
thé ngéan hang
bat hang
Hinh 3.10 Biéu do Usecase mua hang
Bang 3.9 Béc ta Usecase mua hang
Tén Usecase Quan ly don hang
Tac nhan User
Mo ta Nguoi dung mua hang tir gié hang ctuia ho. Qua trinh

nay bao gdom chon mua hang véi san pham trong giod
hang, dién thong tin giao hang, thanh toan, va dit

hang.

Tién diéu kién Nguoi dung phai dang nhap vao hé thong.

Cac budc thuc )
hién Chon mua hang véi san pham trong gi6 hang.
. Dién thong tin giao hang.

Chon phuong thirc thanh toén va thanh toén.

Dat hang.

P w N Pe
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Két qua Don hang dugc dat thanh cong va ngudi dung nhan
duoc thong bao xac nhan.
Truong hop 16i | 1. Nguoi dung chua ding nhap

2. Thong tin giao hang khong hop 1€
3. Hé thdng bao tri phuong thirc thanh toan d6

Glasses try on

Chon kinh can thur

<<include>>"

Thir kinh online <<extend>>,

pload anh khudn
mat ca nhan

<<extend>>

<<include>>
'

rinh chiéu khuén

mat véi webcam

Pang nhap

Hinh 3.11 Biéu dd Usecase thtr kinh online

Béang 3.10 Dac ta Usecase thur kinh online

Tén Usecase

Thr kinh online

Tac nhan

User

Mo ta

Nguoi dung thir kinh tryc tuyén thong qua viéc chon
kinh, upload anh khuén mat c4 nhan, va trinh chiéu

khudén mat véi webcam.

Tién dicu kién

Nguoi dung phai dang nhap vao hé thong.

Cac budc thuc

hién

1. Chon kinh can thur

2. Upload anh khuén mat c4 nhan hoac trinh chiéu
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khudn mat voi webcam

3. Xadac nhan anh va thyc hién thao tac ghép anh

Két qua Heé thng hién thi kinh trén khuon mit cia ngudi dung.

Truong hop 16i | 1. Nguoi dung chua ding nhap

2. Anh khu6n mit khong hop 18
3. Webcam khong hoat dong
4

Kinh chua dugc quyén thir online

Revenue

Loc bao céo
doanh thu theo
tiéu chi

Xem bao cao <<extend>>

doanh thu

<<extend>>_ >

Quan ly doanh thu

Admin Xem tét ca don<<extend>> f 5 don hang theo
' hang da thanh tiéu chi
<<include>> toan
Pang nhap
Hinh 3.12 Biéu d6 Usecase doanh thu
Bang 3.11 Bac ta Usecase doanh thu
Tén Usecase Quan ly doanh thu
Tac nhan Admin
Mo ta Admin quén ly doanh thu qua viéc xem thong keé
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doanh thu va xem tat ca don hang da duoc thanh toan

Tién dicu kién

Nguoi dung phai dang nhap vao hé thong.

Cac budc thuc

1. Admin vao trang chu cua website

hién )
2. Admin xem thong ké doanh thu va don hang da
duoc thanh toan
Két qua Heé thong hién thi két qua doanh thu
Truong hop 16i | Admin chua ding nhap

User manament

Admin

Quan ly ngu&i dung

Xem danh sach <CeXend>>

ngudi dung

Loc ngu&i dung
theo tiéu chi

<<extend>>, >

<<extend>>

) ap nhat thong tin
ngudi dung

'
<<include>>
i

<<extend>>

bang nhap

V6 hiéu hoa tai

khoan

Hinh 3.13 Biéu d6 Usecase quan 1y nguoi dung

Bang 3.12 Dac ta Usecase quan ly nguoi dung

Tén Usecase

Quan ly nguoi dung

Tac nhan

Admin

Mo ta

Admin quén ly nguoi dung qua viéc xem thong tin
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nguoi dung, va thao tac véi tai khoan ngudi dung

Tién dicu kién

Admin phai dang nhap vao hé thong.

Cac budc thuc

Admin vao muc quan 1y nguoi dung

hién
2. Admin xem toan b thong tin ngudi dung va thuc
hién céc thao tac véi tai khoan nguoi dung mong
mudn
Két qua Hé thong phan hoi dung két qua Admin can thao tac
Truong hop 16i | Admin chua ding nhap
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3.3. Biéu do trinh tu

Sign in J

Hé théng

]----

Truy cép trang dang nhap

Hién thj form dang nhap

i\ Dién email va password

Xac nhan
théng tin
dang nhap
alt
i Chuyén huéng dén trang chl
[dang nhap
thanhicong]
i Hién thj théng bao dang nhap
: thét bai
[danginhap
thétibai]

Hinh 3.14 Biéu db trinh ty phan Sign in

Sign up J

Hé théng
i\ Truy cép trang dang ky ‘L
Hién thj form dang ky
MG e
! Didn cac théng tin dang ky
Xac nhan
thdng tin
: [ ky
alt Tao tai
khoan

méi

Chuyén huéng dén trang chi

,< .............................
[dén:g ky
thanh;céng]
i Hién thj thdng bao dang ky
i thét bai
[dang ky
thtibai]
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Hinh 3.15 Biéu db trinh ty phan Sign up

Favorite J

Hé théng

Bang nhap ‘L

Bang nhap thanh céng

! Truy cép danh séach san phém |

Chon mét san pham bét ky R

. Thém vao san pham yéu thich
\ Tao mét

san phdm
[ yéu thich

Théng bao da thém vao
san phdm yéu thich

Hinh 3.16 Biéu db trinh ty phan Favorite

Review J

Hé théng

Truy cép danh sach san pham +

Chon mét san pham bét ky N
Vao muyc danh gia san phdm |
alt
Hién thj form danh gia
@a ! Dién théng tin danh gia
dang nhap] ! Xac nhan
: théng tin
danh gia
ait Théem mat
1 danh gia
| méi
§<Th6ng bao danh gia thanh céng
Chuyén dén trang danh gia
Théng bao danh gia that bai
[chua | P "
géng nhap) i ien thiform dang nhdp

Hinh 3.17 Biéu db trinh ty phan Review
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Order history J

Hé théng

Pang nhap Nm

Bang nhap thanh céng

fTruy cap trang lich str mua hang

Hién thj danh séach lich str

Hinh 3.18 Biéu db trinh ty phan Order

Profile J

Hé théng

' Dang nhap +

A 4

te Béang nhap thanh céng

Truy cép trang thong tin
canhan

Hién thj théng tin ca nhan
] so v&i lic da dang ky
:<_ ................................
Thay déi chinh stra
thdng tin ca nhan

A 4

| Luu théng

tin ngudi
: [ dung méi

—
¥
o
=
«
o
Iy
o
[=
=
S
=2
%)
o
o
5
D
=
=3
=
&
=1
«

Hinh 3.19 Biéu db trinh ty phan Profile
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Glasses
try on

Hé thdng phan Hé thdng xur ly
mém hinh anh

Truy céap trang danh sach _
san phdm

Chon san phdm

Hién thj théng tin
chi tiét san pham

S

Thir kinh online

Upload anh khuén mat

h 4

: Tra hinh anh khuén mét
§< véi mat kinh

Thir kinh online

® | Truc tuyén~ hinh anh khuén mat
bang webcam

A 4

Tryc tuyén khuén mat
:< vé&i mat kinh bang webcam

-
-

Hinh 3.20 Biéu db trinh ty phan Glasses try on
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Purchase J

Hé théng phan Hé théng thanh
mém toan

Pang nhap

Pang nhap thanh cong
Truy cép trang danh sach
san phdm

Truy cé&p san phdm can mua |

Thém san pham vao gié hang

Kiém tra

tinh hop
1é cha
Théng bao thém san phdm vao san phdm

gid hang thanh céng

Truy cap vao gio hang

Thuc hién mua hang

g Kiém tra

tinh hop
1& cua
gio hang

Chuyén dén trang thanh toan

Thuc hién mua hang

Dién théng tin mua hang

Chon phuong thirc thanh toan

Thuyc hién thanh toan

Thuyc hién goi api thanh toan

Kiém tra

tinh hop 1&
[ cla giao dich

cua giao dich

ma giao dich
so v&ima
[ don hang

alt Tao mét

lich str
Fl mua hang
véi trang thai
Théng bao thanh toan [ thanh céng

thanh céng
< ..............................

Tao mét

lich sir
mua hang

[ véi trang thai
that bai

(Théng bao thanh toan thét bai

Xac nhan va két thac giao dich

-]

Hinh 3.21 Biéu db trinh ty phan Purchase
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3.4. Biéu dbd lop

*

id® uuid 1 id® uuid 1 id 2 uuid id 2 uuid
name varchar email varchar 1 userld uuid title varchar
brand varchar role varchar glassesid uuid content varchar
price integer firstName varchar rating integer
imageUrls varchar[] lastName varchar totalLike integer
Orderltem 1
measurement jsonb password varchar userld uuid
ido® uuid
additionallnfo jsonb refreshToken varchar glassesld uuid
quantity integer
description varchar phoneNumber varchar
price integer
detaillnfo json address varchar
avatarUrl varchar 1 *
orderld uuid 1 id® uuid
dateOfBirth date
Cartitem totalAmount integer
id® uuid note varchar
quantity integer status varchar
userld uuid 1 id® uuid firstName varchar
glassesld uuid 1 userld uuid 1 lastName varchar
quantity integer address varchar
userld integer

Payment

id®»

amount

method

status

bankGate

orderld

userld

uuid !

integer
PaymentMethod E
PaymentStatus E
Gate E

uuid

uuid

Hinh 3.22 Biéu d6 16p hé thong
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Chi tiét cac bang

Loai database: Postgresql
- Bang User
- MO ta: Chira thong tin vé ngudi ding
- Thudc tinh:

Bang 3.13 Thudc tinh bang User

Tén truong | Kiéudit | Nullable | Default | M6 ta
ligu

id uuid Khoa chinh

email varchar Email nguoi
dung

role varchar USER | Vai tro ciia nguoi
dung

firstName varchar Tén riéng

lastName varchar Ho

password varchar Mat khau duoc
ma hoa

refreshToken | varchar True Token dé lam
m&i phién dang
nhip

phoneNumber | varchar S6 dién thoai

address varchar bia chi

avatarUrl varchar True Hinh dai dién
dudi dang url

dateOfBirth | date now() | Ngay sinh
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- Bang Glasses
- Mo ta: Chira thong tin vé cac loai kinh
- Thudc tinh:

Bang 3.14 Thudc tinh bang Glasses

Téntrwong | Kiéudr | Nullable | Default | M6 ta
lidu

id uuid Khoé chinh

name varchar Tén kinh

brand varchar Tén thuong hi¢u

price integer Gi4 san pham

imageUrls varchar(] [] Danh sach URL
hinh anh cua
kinh

quantity integer 1 S6 lugng hang
trong kho

measurement | jsonb {} Thong sb do
ludng (chiéu dai
gong kinh,
khoang cach
gitra 2 trong,

.2

additionallnfo | jsonb {} Thong tin bo
sung

description varchar True Thong tin mo ta
(vé xudt su, vé
thuong hiéu, ...)

detaillnfo jsonb {} Thong tin chi
tiét (nang, thong
$6 ky thuat, ...)
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- Bang Favorite
- Mo ta: Chira thong tin vé kinh yéu thich ciia nguoi dung
- Thudc tinh:

Bang 3.15 Thudc tinh bang Favorite

Tén truong | Kiéuditr | Nullable | Default | M6 ta
liu
id uuid Khoé chinh
userld uuid Kho4 ngoai dén
bang User
glassesld uuid Kho4 ngoai dén
bang Glasses

- Bang Review

Mo ta: Chira thong tin danh gia ctia ngudi ding vé san pham
- Thudc tinh:

Bang 3.16 Thudc tinh bang Review

Tén truong | Kiéu dit Nullable | Default | Mo ta
liu

id uuid Khoa chinh

title varchar Tiéu dé danh gia

content varchar Noi dung danh
gia

rating integer Panh gia (s6 sao)

totalLike integer 0 Tong s6 luot
thich

userld uuid Kho4 ngoai dén
bang User

glassesld uuid Kho4 ngoai dén
bang Glasses
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- Bang Cart
- Mo ta: Chira thong tin vé gio hang ciia nguoi dung
- Thudc tinh

Tén truong | Kiéu dir liéu | Nullable | Default | Mo ta

id uuid Khoé chinh

quantity integer 1 S6 lugng san pham
trong gid

userld uuid Kho4 ngoai dén bang
User

- Bang Cartltem
- MO ta Chira thong tin chi tiét vé cac san pham trong gié hang
- Thudc tinh:

Béng 3.17 Thudc tinh bang Cartltem

Tén truong | Kiéu dit Nullable | Default | Mo ta
liu

id uuid Khoé chinh

quantity integer 1 S6 lugng ctia san
pham

userld uuid Kho4 ngoai dén
bang User

glassesld uuid Kho4 ngoai dén
bang Glasses
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- Bang Order

- Mo ta: Chira thong tin vé don hang

- Thudc tinh:

Bang 3.18 Thudc tinh bang Order

Tén truong

Kiéu dit liéu | Nullable

Default

Mo ta

id

uuid

Khoa chinh

firstName

Tén nguoi dat
don hang

lastName

Ho nguoi dat
don hang

address

Dia chi nguoi dat
hang

total Amount

integer

Tong tién cua

don hang

note

varchar

True

Ghi chu cta
nguoi dung cho
don hang

status

varchar

PENDI
NG

Trang thai cua
don hang, c6 cac
gia tri:
PENDING,
COMPLETED,
CANCEL

userld

uuid

Khoda ngoai dén

bang User
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- Bang Orderltem
- MO ta: Chira thong tin chi tiét vé hoa don timg san pham
- Thudc tinh:

Bang 3.19 Thudc tinh bang Orderltem

Tén truong | Kiéu dit liéu | Nullable | Default | Mo ta

id uuid Khoé chinh

quantity integer 1 S6 lugng ctia san
pham

price integer 0 Gia cta s luong
san pham

glassesld uuid Kho4 ngoai dén
bang Glasses

orderld uuid Kho4 ngoai dén
bang Order

- Bang Payment

- Mo ta: Chira thong tin vé giao dich thanh toan
- Thudc tinh:

Bang 3.20 Thudc tinh bang Payment

Tén truong

Kiéu dir liéu

Nullable

Default

Mo ta

id

uuid

Khoa chinh

amount

integer

S4 tién thanh

toan

method

varchar

Phuong thuc
thanh toan, co
cac gia tri:
BANK ACCOU
NT,

CREDIT NUM
BER

status

varchar

PENDI
NG

Trang thai cua

don hang, c6 cac
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gia tri:
PENDING,
COMPLETED,
CANCEL

bankGate varchar true null Loai cong thanh

toan nguoi thu

hudng
userld uuid Kho4 ngoai dén
bang User
orderld uuid Kho4 ngoai dén
bang Order
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4.1.

Chwong 4: XAY DUNG CHUONG TRINH

Kién triic hé thong

Cache

User/Web browser Frontend (ReactJs)

4.1.1.

AN =" L} Backend l I
I/ ] %
——

Postgresql
Business logic (NestJs) m

L Glask Cloudinary

Flask Server

Hinh 4.1 Kién trac hé théng
M0 td chi tiét tirng phin
Ngudi dung/Trinh duyét: Giao dién ngudi dung, noi ngudi dung su dung trinh
duyét dé tuong tic voi website
Frontend (ReactJs): Giao dién ngudi dung duoc xay dung bang React]S. Day
1a noi céc trang web duoc hién thi va ngudi dung c6 thé twong tac véi cac tinh
nang ctia hé thong.
Backend (NestJS): Backend tryc tiép nhan cac yéu cau tir frontend va xur 1y
ching. Backend nay c6 cac thanh phan:
Cache Memory: Bo nhd dém duoc su dung dé luu trit tam thoi cac dir lidu can
truy cap nhanh, gitp cai thién hi¢u suat hé thong.
Business Logic (NestJS): Xir 1y cac nghiép vu logic va cac yéu cau tir frontend.
Day 1a noi thuc hién cac tac vu chinh ctia ing dung.
Server Python: May chu Python chuyén xir 1y cac tac vu phure tap nhu hoc may
va xu 1y dir liéu. N6 co thé nhan dir liéu tir Business Logic dé thuc hién céc cong
viéc cu thé.
PostgreSQL: Co s dif liéu quan hé noi luu trix tat ca cdc thong tin lién quan dén
san pham, khach hang, don hang, v.v.

Cloudinary: Dich vy luu trit ddm may dung dé luu trit va quan 1y cac tai nguyén
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da phuong tién nhu hinh anh va video

4.1.2. Luong hoat dopng

- Nguoi dung truy cép vao website thong qua trinh duyét va tuong tac véi giao
dién dugc xdy dung bang React]S.

- Céc yéu cau tir frontend duoc gui truc tiép dén backend (NestJS).

- Backend tiép nhan cac yéu cau va xir Iy

- Két qua tir backend (NestJS hodc Python) dugc tra vé frontend dé hién thi cho
nguoi dung.

- Dir liéu da phuong tién nhu hinh anh va video dugc luu trit va quan ly boi
Cloudinary.
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4.2. So db thuit toan ghép kinh vao khudn mit

Bét dau

Tai |én hinh anh
khuén mat

Phat hién khuén mat Théng bao i

Nhan dién mat

iém tra s6 lrgng ma
dugc nhan dién

= Thé ao 16i
il 6ng béao 16

Po khoang cach
gitra 2 méat

|

Tinh toan kich
thuéc va vi tri kinh

|

Chinh kich thuéc
kinh

|

Cheén kinh vao vij tri
da tinh toan

|

Hién thj két qua

Hinh 4.2 So d6 thuat todn ghép kinh vao khuon mat
Mo ta chi tiét timg budc:

- Nhin dién khuén méit: Dung m6 hinh haarcascade frontalface alt.xml dé nhan
dién khuén mat trong anh. bé tang tbc do va do chinh xac cta viéc nhan dién
khuon mit, anh gbc duge chuyén sang dang grayscale.

- Nhan dién mit: Sau khi nhan dién khudén mit, hé théng xac dinh vung chua
khudn mit trong anh gdc. Ving nay s& dugc dung dé nhan dién mit nham giam
b6t khu vyc tim kiém va ting do chinh xac. Tiép tuc st dung mo hinh Haar
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Cascade nhung duoc hudn luyén dic biét cho viéc nhan dién mat dé phat hién
cac mét trong vung khuon mat. Qua trinh nay tuong ty nhu nhéan dién khuén mat
nhung dugce tinh chinh cho mit.

- Kiém tra s lwgng mit dwogc nhan dién: Néu it hon hai mét dugc nhan dién, hé
thong sé thong bao 16i va dimg qué trinh. Diéu nay dam bao rang kinh s& duoc
dit chinh x4c trén ca hai mét. Néu c6 hai hodc nhiéu hon mat dugce nhan dién, hé
thong s& chon hai mat c6 khoang cach gan nhat, dam bao d6 1a mat trai va mat
phai.

- Po khoing cach giira hai mat: Hé thong sé& do khoang cach giira tdm ciia hai
mat dugce chon. Khoang cach nay s& duoc sir dung dé tinh toan kich thudc cia
kinh nham dam bao kinh phu hop véi khuon mat.

- Tinh toan kich thwée va vi tri kinh: Dya trén khoang cach giira hai mat, hé
théng s& tinh toan kich thude mai cho kinh. Hé sb diéu chinh s& duoc sir dung dé
dam bao kinh c6 kich thudc phi hop véi khoang cach giita hai mat. Kinh s& duoc
diéu chinh kich thuédc theo ty 1€ da tinh todn. Viéc nay dam bdo kinh s€ vira van
vo1 khuon mat khi dugc chén vao anh.

- Cheén kinh vao vi tri da tinh toan: Dya trén toa d0 tam mat va kich thudce kinh,
hé thong sé& xac dinh vi tri dat kinh. Diéu ndy bao gém tinh toan sao cho kinh nam
ding vi tri va khong bi 1éch. HE théng s& diéu chinh vi tri néu can dé dam bao
kinh nim trong gioi han cia anh, tranh viéc kinh bi cit bo hay khong hién thi
ding.

- Xir Iy mask d@é loai bé nén tring: Chuyén doi anh kinh sang grayscale va tao
mit na dé chi giit lai phan kinh, loai bé nén tring. Mit na nay s& duoc st dung
dé chi chén phén kinh vao anh géc. Tao mot mat na nghich dao dé loai bo phén
nén cua kinh khi chén vao anh géc.

- Chén kinh vao anh goc: Hé thong s& két hop phan nén cua anh gbc véi phan
kinh da duogc chén, sir dung mit na va mit na nghich dao dé chi giit lai phan kinh
va loai bo nén tréng. Sau khi chén kinh, anh két qua s€ dugc hién thj dé nguoi

dung kiém tra va diéu chinh néu can.
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4.3. Giao dién chwong trinh

4.3.1. Trang dang nhdp

Signin

Email Address*

Password*

SIGN IN

Forgot password? Don't have an account? Sign Up

Hinh 4.3 Trang dang nhap
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4.3.2. Trang dang ky

Sign up
First Name* Last Name*
Email Address*
4 N
\ J

Phone Number*

Address*

Password*

Confirm Password*

SIGN UP

Already have an account? Sign in

Hinh 4.4 Trang dang ky
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4.3.3. Trang chu

e the future of eyewear with Al Virtua
frames effortlessly from the comfort of

Our Products

| WAW R WA SR WAW |

Nuaggo Ray-Ban Dragonale

Tuyentin 2,938823d Aviator Classic 5000d Name Tozoki 200,000 d
Ray-Ban Binamw Ray-Ban
Wayfarer 130,000 @ Heyola 50004 Clubmaster 150,000 d

Men’s Glasses: Shop Stylish Frames from Top Brands

Hinh 4.5 Trang chu
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4.3.4. Trang xem truéc chi tiét san phim

Ray-Ban

Aviator Classic
50004

Free shipping and returns
100% money back guaranteed
Free shipping and returns

100% money back guaranteed

MEASUREMENTS

BO@Q

Lens Width: 58 (mm) ~ Template Length: 135 (mm)

oo OO

Bridge Width: 14 (mm) Lens Height: 50 (mm)

VIEW PRODUCT DETAIL

Hinh 4.6 Trang xem trudc chi tiét san pham

4.3.4. Trang két qud ciia viéc thir kinh

Ray-Ban

Aviator Classic
50004

Free shipping and returns
100% money back guaranteed
Free shipping and returns
100% money back guaranteed

MEASUREMENTS

U0 » ~

Lens Width: 58 (mm) ~ Template Length: 135 (mm)

@ Trying on glasses online is for reference only. For a better experience, try our products

Bridge Width: 14 (mm) Lens Height: 50 (mm)

VIEW PRODUCT DETAIL

Hinh 4.7 Trang két qua cta viéc thir kinh
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4.3.5. Trang chi tiét san phim

Ray-Ban L 4

Aviator Classic
5,000 d

Free shipping and returns
100% money back guaranteed
Free shipping and returns
100% money back guaranteed

PURCHASE ONE

U &

I»

SHARE

Description

Step into timeless elegance with our signature Aviator sunglasses. Crafted with precision and style,
these sunglasses blend classic design with contemporary flair, making them the perfect accessory
for any occasion.

Detail
Weight: 50kg Weight: 50kg
Weight: 50kg Weight: 50kg
Weight: 50kg Weight: 50kg
Weight: 50kg
MEASUREMENTS
) Lens Width: 58 (mm) Template Length: 135 (mm)
—
o Bridge Width: 14 (mm) I Lens Height: 50 (mm)

Hinh 4.8 Trang chi tiét san pham
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4.3.6. Trang cdc sdn pham lién quan

Related products

WAWARNES TR N\ 2

Brand Brand Brand
Name 123123 & Name 123123 d Name 123123 d

Hinh 4.9 Trang cac san pham lién quan

4.3.7. Trang xem ddnh gid sin phim

Sort by
ReVi ews Newest =« UPDATE MY REVIEW

Newest

Qua du Rk k% Oldest 12-06.2024

Dat Nguyen Highest to Lowest Rating
heeee

A

Lowest to Highest Rating

Most Like

Amazingl123 % % % % 7¥ 22052024

Dat Nguyen
Good Job123

16 0

Hoi that vong % % ¥¢ ¥¢ ¥¢ 20-05-2024

Anh Nha
Qua that vong luon

1 o

10 diem luon % % Y % %% 20-05-2024

Ngo Quan
oke 10 diem

Hinh 4.10 Trang xem danh gia san pham
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4.3.8. Trang ddanh gid sin phim

Write new review

Anh Nha Ray-Ban
Aviator Classic

Rate this product Y YY Y Yo

[

SUBMIT

Hinh 4.11 Trang danh gi4 san pham

4.3.9. Trang cdp nhdt thong tin cda nhdn

2 L -4 =|

Profile

Personal details

First name Last name
Dat Nguyen
Dat Nguyen Address
Da Nang
admin@gmail.com

Phone number Date of birth

Date of birth 0932871387 14-05-2024

0932871387

SAVE
Da Nang

Password change

Current password

[ LOG ouT

New password

Confirm new password

SAVE

Hinh 4.12 Trang c@p nhét thong tin ¢4 nhan
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4.3.10. Trang danh sdach yéu thich

o -
Favorites
"/ " Clubmaster )
Ray-Ban
"1 Aviator Classic i
Ray-Ban
¢ P ! Name Tozoki i

Dragonale

Hinh 4.13 Trang danh sach yéu thich

4.3.11.Trang gio hang

e
<
B |
il

Shopping cart

Order summary

LS 7% Aviator Classic
2l 10,000 & Product Subtotal 10,0004
> i
Standard Shipping 20000 d
Total price 10,000 d

Prescription (Rx) Requirements

« Progressive prescriptions must have a value greater than O for ADD (additional)

power. e
« Single vision prescriptions will have a value of O for ADD, or ADD won't appear on the L ] { APPLY }
Rx.

« Prescriptions must have a matching patient name.
P . P PURCHASE NOW
« Prescriptions must have a valid expiration date.

Free shipping and returns
Save up to $250 using your insurance.

Free shipping and returns

ACKORE

Prescription Lenses Included. Always.

Hinh 4.14 Trang gi6 hang
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4.3.12.Trang xdc nhdn thong tin mua hang

€& BACK

Total

5,000d

w7 Aviator Classic

5,000 d
1x5000 &

0 Shipping address Payment details Review your order

(@ Please confirm this information below to process the order.

First name* Last name*

| J { |

Address*

/ J
Phone number*

-

M )

Order note

0/300

Hinh 4.15 Trang x4ac nhéan thong tin mua hang

4.3.13. Trang chon phwong thirc thanh todn ngin hang

€« BACK

Total

5,000 d

w7 Aviator Classic

5,000 d
1x5000d

0 Shipping address e Payment details Review your order

-
i

i Bank account ] B Card

Please choose one of the banks below to proceed with your
money transfer:

‘ - 4

i
%7MB prrem

< PREVIOUS

Hinh 4.16 Trang chon phuong thtrc thanh todn ngén hang
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4.3.14. Trang thanh todn bang ma QR

BACK P "
€ ° Shipping address e Payment details Review your order

Total

5,000d

’ @ Bank account ‘ B card

Please choose one of the banks below to proceed with your

money transfer:
w7 Aviator Classic 50004

1x5000d \~’l~ ‘V(
A MB| gL

A You have 15 minutes to purchase the order. After that time, the order will be
declined.

A Your order will be processed once we receive the funds.

Bank account

Please scan the QR below to transfer the payment to the bank account.
ID Payment: cfb960bb

ID Order: caBa033e

QR Code:

< PREVIOUS

Hinh 4.17 Trang thanh todn bang ma QR

4.3.15. Trang xdc nhdn thong tin mua hang

< BACK - " N
@ shipping address @ Payment details © Rreview your order

Total

5,000 d progucts soo0a

7 Aviator Classic 5000 d o
1x 5000 & g Shipping

20,000 &
Plus taxes

Total 5,000 d

Shipment details
Name: Anh Nha
Address: Ngu Hanh Son

Order note:

Payment details

Order ID: a60de237

Payment method: BANK_ACCOUNT
Payment person: Anh Nha

Date of payment: 15-06-2024

< PREVIOUS DONE >

Hinh 4.18 Trang x4ac nhéan thong tin mua hang
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4.3.16. Trang cam on mua hang

BACK
< ° Shipping address

T50[?000 d s

Thank you for your order!

° Payment details ° Review your order

Your order number is 4clce4f6. We have emailed your order confirmation
and will update you once its shipped.

GO TO MY ORDERS

gl

—y7 Aviator Classic 5,000 &
1x5000d

Hinh 4.19 Trang cdm on mua hang

4.3.17. Trang lich sw mua hang

2 L = =
Orders history
Order ID: b5393db9 Total: 5,000 &
Date: 11-06-2024 Status: Canceled
Order ID: 5fd2dcf9 Total: 10,000 d
Date: 11-06-2024 Status: Canceled
Order Items
Aviator Classic
m Ray-Ban 5000 d
1x 5,000 &
Heyola
m Binamw 5,000 &
1x 5,000 &

Order Details Shipment Details Payment Details

Quantity: 2
Shipping Price: 20,000 d
Total: 10,000 &

Name: Dat Nguyen
Address: Da Nang
Order Note:

Order ID: 5fd2dcf9

Payment Method: BANK_ACCOUNT
Payment Person: Dat Nguyen

Date: 11-06-2024

Hinh 4.20 Trang lich sir mua hang
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4.3.18. Trang qudin xem théng ké doanh thu

Dashboard P
Dashboard Filter By
Daily -
Products [j
&%  Customers Today Revenue

ih Reports 0 d

On 15 June, 2024

K4

Integrations No data to display

Saved reports
View balance
B  current month

e
Last quarter Q 1

B VYear-endsale
Recent Orders

Date Name Ship To Payment Method Sale Amount
13-06-2024 Dat Nguyen ordershipTo Bank Account 50004
13-06-2024 Dat Nguyen order.shipTo Bank Account 50004
13-06-2024 Dat Nguyen ordershipTo Bank Account 10,000 &
13-06-2024 Dat Nguyen order.shipTo Bank Account 10,000 &
13-06-2024 Dat Nguyen ordershipTo Bank Account 15,000 &

See more orders

Hinh 4.21 Trang quan xem thong ké doanh thu
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Chuong 5: KET LUAN

5.1. Nhirng két qua dat dwoc

5.1.1.

5.1.2.

Vé mat Iy thuyét

Niam ving hon vé quy trinh phat trién mot trang web thwong mai dién tir, tir viéc
thiét ké giao dién nguoi ding, phat trién cac chirc niang can thiét, dén viéc trién
khai va bao tri hé thong.

Hoc dugc cach tich hop nhiéu cong nghé khac nhau vao mgt hé théng hoan chinh.
Trong sudt qué trinh nghién ctru va phat trién, du an di gip phai nhiéu thach thirc
ky thuat va da hoc dugc cach tim ra giai phap, cai thién h¢ théng va toi uu hoa
hiéu suét.

Qua trinh phat trién cong cy thir kinh tryc tuyén da gitp nang cao kién thirc vé
cac thuat toan xur Iy anh nhu nhan dién khuon mat, theo doi dac diém khuon mat

va gan vat thé 4o 1én hinh anh.

Vé mdt irng dung

Website da duoc thiét ké dé quan 1y san pham mot cach hiéu qua, bao gdm viéc
thém, x0a, stra va hién thi thong tin chi tiét ctia cac san phém kinh thubc. Hé
thong quan 1y don hang ciing hoat dong on dinh, cho phép ngudi dung dit hang,
mua hang va thyuc hi¢n thanh toén tryc tuyén mot cach dé dang.

Chuc nang thir kinh tryc tuyén 1a diém ndi bat ctia website. Nguoi ding co thé
st dung tai 1én hinh anh cua ho dé thu kinh. Thuét toan xu ly anh da duoc tich
hop gitip nhan dién khuén mat va gan kinh o 1én hinh anh ciia ngudi ding mot
cach chinh xac va tu nhién.

Giao dién ciia website dugc thiét ké than thién va d& sir dung. Tdi wu hoa cac
thao tac ngudi dung dé giam thiéu thoi gian va cong sirc can thiét dé thyc hién
cac chirc ning nhu tim kiém san pham, thir kinh, va dat hang. Hé thdng ciling hd
tro nhiéu phuong thure thanh toan, mang lai sy tién loi tbi da cho nguoi dung.
Viéc tich hop cong nghé xir 1y anh vao chiic nang thir kinh tryc tuyén da duoc
thyc hién thanh cong. Pa st dung céc thuat toan nhan di¢n khuoén mat va xur ly
hinh anh dé dam bao kinh a0 duoc gan chinh xac va phit hop voi khuén mat cua

nguoi dung.
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5.2. Han ché

- Mic du da dé ra hai phuong phép thir kinh tryc tuyén: thir kinh 2D véi hinh anh
khuon mat, thir kinh 3D véi trinh chiéu webcam. Nhung véi thoi gian nghién ciru
con han ché, dy 4n d chi cho ra phuong phap thir kinh 2D véi hinh anh khuén
mat.

- Mic du thuat toan xir ly anh d4 hoat dong tot trong nhiéu truong hop, nhung van
con mot sb tinh huéng ma do chinh xac cua viéc nhan dién khuén mat va gén
kinh a0 chua dugc t6i wu, dic biét 1a khi nguoi ding co dic diém khudén mat
khong dién hinh hodc sir dung hinh anh chét luong thap.

- Viéc xtr Iy anh va gan kinh 40 yéu cau mot lugng tai nguyén tinh toan déng ké,
diéu nay co thé gy ra hién tuong cham tré, dic biét 1a trén cac thiét bi di dong
¢6 cAu hinh thap. Cai thién hiéu suat va tbc do xtr Iy 1a mot thach thic can duge
giai quyét dé dam béo trai nghiém ngudi ding mugt ma hon.

- Mic du giao dién ngudi dung da duoc tdi uwu hoa, nhung van cé thé can thém cac
tiy chon tily chinh va c4 nhan hoa dé dap tng tot hon nhu cau da dang cia nguoi
dung. Pac biét 1a viéc hd trg nhiéu ngdn nglr va van hda khac nhau.

- Dir liéu san pham kinh thudc c6 thé chwa day dii dé ap tmg moi nhu cu kinh mat
cta dai da s6 ngudi dung va chua dugc cap nhat thuong xuyén, didu nay co thé
anh hudng dén viéc lya chon cua nguoi dung. Vige duy tri mot co s¢ dit liéu san

pham phong phu cung dir liéu da dang va cap nhat thudng xuyén 1a diéu can thiét.
5.3. Huéng phit trién

- Phat trién thém tinh nang thir kinh tryc tuyén 3D véi trinh chiéu webcam, sir dung
cac ngdn ngit 1ap trinh 3D két hop vé thyc thé kinh mat trong méi truong 4o nham
tang trai nghiém thuc té 4o cua khach hang khi trai nghiém san pham.

- Tang cuong do chinh xac cua céac thudt toan nhan dién khudén mat va gén kinh ao
bang cach ap dung cac mo hinh hoc sau (deep learning) tién tién hon. Piéu nay
s€ giup hé théng nhén dién duoc nhiéu dic diém khudn mat phuc tap hon va hoat
dong t6t hon trong cac diéu kién anh sang va géc chup khac nhau.

- Nghién ctru va trién khai cac giai phap t6i wu hoa thuat toan dé giam thoi gian xir
Iy va str dung it tai nguyén hon, dam bao hé thong hoat dong muot ma trén nhiéu
thiét bi, bao gém ca cac thiét bi di dong co cAu hinh thép.

- Cho phép ngudi dung tiy chinh cac chi tiét ctia kinh thuéc nhu mau sac, kiéu
dang, va chat liéu trudc khi mua hang. Diéu niy sé ting tinh ca nhan hoa va su
hai long cua khach hang.
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- Phat trién phién ban da ngon ngir dé mo rong thi truong ra quéc té, dam bao
nguoi dung tir cac qudc gia khac nhau c¢6 thé dé dang sir dung va mua sam trén
website.

- Str dung tri tu¢ nhan tao dé dé xuét cac san pham phu hop duya trén lich sir mua
sam va s& thich clia nguoi ding. Piéu nay s& giup nguoi ding tim thay cac san
pham ho thich nhanh hon va dé dang hon.
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TAI LIEU THAM KHAO

[ 1]Numpy introduction
https://www.w3schools.com/python/numpy/numpy_intro.asp
[2] Python tutorial
https://docs.opencv.org/4.x/d6/d00/tutorial py root.html

[3] NestJs documentation

https://docs.nestjs.com/

[4] Typescript tutorial

https://www.w3schools.com/typescript/

[5] React]s tutorial
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