_ DPALHQC DA NANG
TRUONG PAI HOC BACH KHOA
KHOA CONG NGHE THONG TIN

DO AN TOT NGHIEP
NGANH: CONG NGHE THONG TIN
CHUYEN NGANH: AN TOAN THONG TIN

DE TAI:

XAY DUNG UNG DUNG MUA BAN PO KET
HOP HE THONG GOI Y

Nguoi huong dan: PGS. TS. NGUYEN TAN KHOI
Sinh vién thuc hién: SALIENGNAK CHANTHALA
SISANONH KIATTYSACK

S6 thé sinh vién: 102180038
102180076
Lép: 18T1
18T2

Pa Ning, 01/2026



TOM TAT
Tén dé tai: XAY DUNG UNG DUNG MUA BAN PO KET HOP HE THONG GOI Y
Sinh vién thuc hién: SALIENGNAK CHANTHALA

S6 thé SV:102180038 Lép: 18T1
Sinh vién thyc hién: SISANONH KIATTYSACK
S6 the SV: 102180076 Lop: 18T2

Trong xu thé phat trién ciia nén kinh te tudn hoan, viéc trao d01 va tai sir dung
hang hoa cii (C2C) dang tré thanh mot nhu cau thiét yéu, gop phan t01 uu hoa ngudn
luc x3 hoi va bao vé mdi truong. Tuy nhién, thi trudng do cii truc tuyén hién nay van
dang d6i mat véi hai rao can 16n: sy thiéu hut 1ong tin giita nguoi mua - ngudi ban vé
chat luong san pham va kho khin trong viéc sang loc thong tin gitta mot lwong dit lidu
bai dang khong 16, khong dong nhat. Dé tai “X4ay dung ing dung mua ban do cii
tich hop hé thong goi y thong minh” dugc thuc hién nhim nghién ctru va trién khai
mdt nén tang giao dich an toan, minh bach va t6i wu hoa trai nghiém tim kiém cho
nguoi dung.

Hé théng dugc phat trién dua trén kién tric ung dung Web hién dai, két hop voi
co ché trung gian kiém soat giao dich (Escrow Service) dé dam bao an toan tai
chinh va chat lugng hang hoa, giup giai quyét triét dé van dé rai ro trong mé hinh
C2C. biém nhén k¥ thuat cua dé tai 1a viéc tich hop Hé thong goi y
(Recommendation System) st dung cac thuat toan hoc may (Machine Learning) dé
phan tich hanh vi va s¢ thich ¢4 nhan. Diéu nay cho phép hé thong ty dong dé xuat
nhirng san pham hodc ngudi ban phu hop nhat v4i nhu cau cua tung nguoi dung, giip
giam thiéu dang ké thoi gian tim kiém va ting hiéu qua két ni giao thuong.

Vé mat cong nghé, ing dung duoc xay dung v6i giao dién truc quan, than thién,
cung hé théng quan ly dir liéu chat ché va phan quyén nguoi dung ro rang. Két qua
thue nghiém cho thay hé thong hoat dong 6n dinh, quy trinh trung gian gitip tang
cudng niém tin cho cong dong, dong thoi thuat toan goi y dat 4o chinh xac cao trong
viéc ¢4 nhan hda ndi dung.

Dé tai khong chi c6 ¥ nghia vé mit ky thuat trong viéc img dung Al vao linh
vuc thuong mai dién tir ma con mang gia tri thyc tlen cao. San pham gop phan thuc
day mo hinh tiéu dung bén ving, hd trg ngudi dan tiét kiém chi phi va tao ra mgt moi
trrong mua ban tryc tuyén vin minh, an toan trong ky nguyén sb.
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LOI NOI PAU

Trong bdi canh thuong mai dién tir C2C phat trién manh mé, thi trudng mua
ban d6 cii dang d6i mat voi nhimg thach thirc 16n vé 1ong tin, rui ro chat lugng va kho
khin trong viéc tim kiém san pham phu hop gitta luong dir liéu khong 16. Xuét phat tir
thue té d6, nhom chiing em thyc hién dé tai: “Xay dung tng dung mua ban dd két hop
hé théng goi y”” nhim tao ra mot nén tang giao dich an toan va t6i wu hoa trai nghiém
nguoi dung.

Muc tiéu ctia dd 4n 1 xay dung mot hé thdng hoan chinh, dong vai tro trung
gian kiém tra va bao dam giao dich dé loai bo rui ro lira dao. Pong thoi, tng dung
cong nghé Tri tu¢ nhan tao (Al) véi cac thuat todn nhu Content-Based va
Collaborative Filtering dé dua ra cac goi ¥ san phdm c4 nhan hoa. Hé théng duoc trién
khai trén nén tang Web véi cac cong nghé hién dai nhu FastAPI, React]S va
MongoDB.

Loi dau tién, ching em xin bay to long biét on sdu sic dén PGS. TS. Nguyén
Tan Khoi. Théy da danh nhiéu thoi gian, tim huyét dé tan tinh hudng dan, dua ra
nhitng dinh huéng chuyén mon quy bau va tao moi diéu kién tot nhat dé chung em
hoan thanh dé cwong cling nhu ndi dung d6 an nay.

Chung em ciing xin chan thanh cam on cac Thay, C6 gido trong Khoa Cong
nghé thong tin — Truong Pai hoc Bach khoa di truyén dat nhiing kién thirc nén tang va
k¥ nang chuyén mon can thiét trong sudt nhitng nam hoc vira qua. Nhitng bai hoc tir
quy Thay, C6 1 hanh trang quan trong dé ching em tu tin trién khai du an nay.

Cudi cung, ching em xin cam on gia dinh va ban b¢ da luon dong vién, ung ho. Du da
nd luc hoan thién, @6 4n khoé tranh khoi nhiing thiéu sot, ching em rat mong nhan
dugc sy dong gop cua quy Thay Co dé hé thong ngay cang hoan thién hon.

Sinh vién thuc hién: Saliengnak Chanthala, Sisanonh Kiattysack



CAM DOAN

Chung em xin cam doan dé tai “X4y dung tmg dung mua ban d6 két hop hé
thong goi y” 1a cong trinh nghién ctru doc 1ap ctia nhom dudi su huéng dén cua PGS,
TS. Nguyén Tan Khoi. Moi s6 liéu, két qua thuc hién trong d6 4n 13 trung thuc, c6
ngudn gde rd rang va chua timg duoc cong b trong bat ky cong trinh nao khac. Ching
em hoan toan chiu trach nhiém trudc nha truong vé tinh xac thuc cta ndi dung va cam
két tuan thi nghiém tic cac quy dinh vé liém chinh hoc thuit trong sudt qua trinh thuc
hién.

Pa Nang, ngdy......thang 01 nim
2026
Sinh vién thuc hién
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Tir viét tit Noi dung viét tat Dién giai
c2C Consumer-to-Consumer M0 hinh kinh doanh thuong
mai dién tir gitta ca nhan véi ca
nhan.
B2C Business-to-Consumer Mo hinh kinh doanh gitra
doanh nghiép va nguoi tiéu dung
cudi cung.
B2B Business-to-Business Mo hinh kinh doanh thuwong mai
dién tr gitra cac doanh nghiép voi
nhau.
DB Database Co so dir liéu
Al Artificiallntelligence Tri tué nhan tao
PK Primary Key Khoa chinh: Dung dé phan biét cac
ban ghi duy nhét trong mot bang co
s& dur liu.
FK Foreign Key Khoa ngoai: Dung dé tao lién
két gitra hai bang dit liéu v6i nhau.
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Xay dung g dung mua bén dé két hop hé théng goi ¥

MO DAU

1. Phan tich hién trang o ‘

Trong nhitng ndm gan day, xu hudng kinh té tuan hoan va tiéu dung bén virng da
thuc day thi trudng mua ban hang héa da qua st dung (C2C) phat trién manh mé tai Viét
Nam. Sy xudt hién cta cac nén tang rao vat tryc tuyén va cac nhom cong déng trén mang
x3 hoi di gitp viéce trao d6i dd cii tré nén phd bién hon bao gid hét. Tuy nhién, bén canh
su ting truong vé quy md, thuc trang giao dich dd cii hién nay van ton tai nhiéu rao can
va han ché chua duoc giai quyét triét dé.

Thi nhat, rii ro vé chit lwong sian pham va tinh trang thiéu tin cy giira cac
bén. Khac voi hang héa mai, do cii ludn tiém an nhirg hu hong hoic hao mon khoé nhan
dién qua hinh anh. Hién nay, phﬁn 16n cac giao dich dién ra dua trén sy ty thoa thuan
gifra ngudi mua va nguoi ban ma khong c6 su kiém chimg ctia bén tht ba. Pidu nay din
dén tinh trang "treo dau dé ban thit chd", hang hoa khong dung mé ta, hodc nghiém trong
hon 1a cac hanh vi lira dao chiém doat tai san, gdy tdm 1y e ngai va thiéu tin tudng tir
phia nguoi ti€u dung.

Thir hai, thiéu hut co' ché bao soat va bao dam giao dich. Cac nén tang hién tai
chu yéu dung lai ¢ vai tro dang tin rao vat, thiéu cac dich vu trung gian nhu kiém dinh
hang hoa, van chuyén an toan va giit tién dam bao (escrow). Ngudi mua thudng phai
d6i mat véi rii ro mét tién nhung khong nhan duoc hang hodc nhan hang kém chat
luong, trong khi ngudi ban ciing gip kho khin trong viée tiép can don vi van chuyén tin
cdy va dam bao thanh toan.

Thir ba, thach thirc trong viéc tim kiém va chon loc thong tin. Vi luong dit
liu khong 16 va khong duogc cu tric hoa tir hang triéu bai ding mdi ngay, viéc ngudi
dan tim thidy mot san pham phu hop véi nhu cu, ti tién va vi tri dia Iy trd nén vo clng
kho khan. Cac cong cu tim kiém truyén thong dya trén tir khoa don thuan thudng tra vé
két qua qua rong hoic khong chinh xéc, gay lang phi thoi gian va 1am giam trai nghiém
cua nguoi dung.

Thir tw, mitc d9 c4 nhan héa va ing dung cong nghé¢ thong minh con thap.
Hau hét cac timg dung mua ban dd cii hién nay van hoat dong theo phuong thirc hién thi
thong tin tinh, chua khai thac hiu qua Tri tu¢ nhan tao (AI) dé hiéu rd hanh vi, s& thich
ctia ngudi dung. Viée thiéu hé théng goi v thong minh khién ngudi mua bo 15 nhimng
mit hang quan tim, dong thdi ngudi ban ciing kho tiép can duoc khach hang tiém ning
nhat.

Ttr nhitng han ché néu trén, co thé thiy nhu cau xay dung mot hé thong mua ban db cii
c6 kha nang kiém soat giao dich trung gian va tich hop Al dé goi ¥ san pham 14 hét strc

Sinh vién thyc hién: Saliengnak Chanthala, Sisanonh Kiattysack Huéng dan: PGS. TS. Nguyén Tél’l
Khoéi 1



Xay dung ting dung mua bén dé két hop hé théng goi v

cap thiét. Pay chinh 1a co s¢ thyc tién quan trong dé trién khai dé tai “Xay dung ing
dung mua ban trén nén ting Web tich hop hé thong goi ¥ thong minh”, nhim tao
ra mot moi truong thuong mai dién tir C2C an toan, minh bach va hi¢u qua.

2. Muc ti€u va nhiém vu dé tai

a. Muc tiéu

Xay dung thanh cong mét Ung dung mua ban dd trén nén tang web (sir dung
lwge dd CSDL d3 cung cap) va tich hop Hé théng goi ¥ thong minh dé dé xuat san

pham va/hodc ngudi dung.

b. Nhiém vu

Xay dung Backend Service (FastAPI) va Frontend
Service (ReactJS) dé trién khai cac chirc ning co
ban ctia mot ing dung mua ban (Pang ky/Pang
nhap, Pang ban san pham, it hang, Chat, Quan ly
tai khoan).

Phat trién va tich hop M6 hinh AI/Hé théng Goi ¥
c6 kha nang phan tich hanh vi nguoi dung (luot
xem, luot thich, lich sir mua hang, danh muc quan
tam, v.v.) va dua ra cac goi ¥ san pham/ngudi ding
phu hop.

Trién khai va kiém thir toan bo hé thong, danh gia
hiéu qua cua hé thong goi y

3. Dbi tuong va pham vi dé tai

a. Doi twong

Hé thong phi hop véi moi ddi tugng c6 nhu cau mua ban, trao doi do truc
truyén, tap trung vao ngudi dung ca nhan (C2C).

b. Pham vi dé tai

Ung dung mua ban: Trién khai cac chirc ning cot
16i nhu quan 1y nguoi dung, quan 1y san pham, quan
1y danh muc, dat hang, quan ly don hang, va chat
gilta ngud1 mua — nguoi ban.

Hé thong goi y: Tap trung vao viéc goi ¥ san pham
(vi du: "San pham tuong ty", "C6 thé ban quan
tam") dua trén mot trong cac phuong phép sau:
Content-Based Filtering, Collaborative Filtering
hoic két hop Hybrid.

Nén tang: Phat trién hé thong trén nén tang web.
Co sé dir liéu: St dung CSLD MongoDB (theo
lugc d6 hé théng), va co thé két hop ElasticSearch
cho viéc tim kiém va goi y nhanh.

4. Phuong phap thuc hi¢én, cong nghé sir dung

a. Cong nghé st dung

4

Lép

Cong ngh¢ Muc dich
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Xay dung g dung mua bén dé két hop hé théng goi ¥

Frontend React]S Xay dung giao di¢n
nguoi dung than thién,
trai nghiém tuong tac
(Theo lugc d6 hé
thong).

Backend Python (FastAPI) Xay dung API toc do
cao, xu ly
logic nghiép vu va
giao tiép voi
CSDL (Theo lugc do
hé thdng).

Data/CSDL MongoDB / SQL Server Luu trir dit li¢u giao

dich, nguo1 dung, san
pham (Theo lugc d6
hé théng/CSDL da
cung cap).

AI/ML Python (Scikit- Xay dung va trién khai

learn/PyTorch/TensorFlow), | mé hinh Goi y.
Sentence-BERT (néu ap

dung cho goi y dua trén mo

ta san pham), ElasticSearch

(cho tim kiém/goi ¥ téc do

cao).
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Xay dung ting dung mua bén dé két hop hé théng goi v

b. He théng Goi ¥ (Recommendation Al)
H¢ thong go1 y s€ dugc phat trién theo mot trong hai hudng chinh: Goi y dua trén
Noi dung (Content-Based Filtering):

e Phan tich cac thudc tinh cua san phém (tieu dé, mo ta, danh muc).

e St dung Sentence-BERT hoac cac k¥ thuat Embedding khéc dé chuyén doi
thong tin san phdm thanh vector.

e Dung ElasticSearch dé tim kiém va dé xuat cac san pham c6 vector tuong dong
cao voi san pham ngudi dung dang xem hodc cac san phim ma ngudi dung da
thich/xem.

e Goiy Cong tac (Collaborative Filtering - User/Item Based): Phan tich ma tran
tuong tac User-Item (lugt xem, luot thich, mua hang).

e St dung céc thuat toan nhu SVD, FunkSVD, hoac Ma tran Tuong quan dé tim
kiém: Nguoi dung twong tur (201 ¥ san pham ma ngudi dung twong tu di thich).

e San pham tuong tu (goi ¥ san pham ma nhitng ngudi thich san pham nay ciing
thich).

5. Du kién két qua
e Website irng mua ban tryc tuyén day du chic ning: Dang ky/Pang nhap,

Quan 1y ho so, Ping/Stra/X6a san pham, Xem chi tiét, Pat hang, Chat.
e Heé théng goi ¥ san pham tich hop, hién thi goi ¥ trén trang chu, trang chi
tiét san pham hodc trang hd so ngudi ding.
e Backend API duogc xiy dung bang FastAPI két ndi thanh cong voi
Frontend ReactJS va tich hgp md6 hinh Al Goi y.
e Bio cio d0 an Tot nghiép chi tiét vé qua trinh Phan tich, Thiét ké (CSDL,
Kién triic Hé thdng), Trién khai va Panh gia hiéu qua.
6. Y nghia thuc tién va khoa hoc
a. Y nghia thuc tién
Dé tai dong gop vao linh vire Khoa hoc Dit liéu bang viéc nghién ctru va trién
khai thanh cong M6 hinh Goi y San pham (Recommendation Model) tmg dung Tri tué
Nhan tao (Al). Dy 4n chiing minh tinh kha thi cua viéc ca nhan hoa trai nghiém tim
kiém va t6i wu hoa giao dich trong thi trudng mua ban do.

b. Y nghia khoa hoc
Duy 4n tao ra mot nén tang mua ban dd an toan, hiéu qua va dang tin cdy thong qua
co ché trung gian kiém tra va bao dam giao dich. Diéu nay giup x6a bo rao can vé long
tin (i ro lra ddo, chat lugng), dong thoi thuc day kinh té tuan hoan va tao ra loi thé
canh tranh vuot trdi trén thi truong C2C.
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Xady dung g dung mua bdn do két hop hé thong goi Y

Chuwong 1: CO SO LY THUYET

1.1 Co sé 1y thuyét vé mé hinh thwong mai dién tir C2C
1.1.1 Khdi niém

M6 hinh C2C (Consumer-to-Consumer) 1a mdt hinh thai kinh doanh trong d6 cac
c4 nhan giao dich truc tiép voi nhau trén mot nén tang k¥ thuat s6. Khac véi mé hinh
B2C (Business-to-Consumer) noi doanh nghiép déng vai trd 1a nha cung cip chinh thuc,
C2C bién mdi ngudi tidu dung thanh mot "doanh nghiép nho".

Ban chat cia C2C khong chi 1a viéc mua ban, ma 13 su chia sé quyén ning thwong
mai. Nho sy hd tro cua Internet, rao can gia nhap thi truong bi x6a bo, cho phép bat ky
al co san pham du thira hodc k¥ ning c4 nhan déu c6 thé tham gia vao chudi cung Gmg
toan cau.

CUSTOMER TO CUSTOMER

ﬂ@ 40
b

Hinh 1 Mé hinh Cosumer-to-Consumer

1.1.2 Cac thanh phc‘in tham gia hé sinh thdi C2C
Céc thanh phan ham gia h¢ sinh thai C2C

Mot giao dich C2C thanh cong thuong doi hoi su phdi hop ciia ba bén chinh:

e Bén ban (The Seller): La cic ca nhan mudn thanh 1y tai san c4 nhan (dd ci),
kinh doanh cac san phém tu lam (handmade), hoac cac hd kinh doanh nhé 1¢
khong co tu cach phép nhan doanh nghiép.

e Bén mua (The Buyer): Nhiing c4 nhan tim kiém sy da dang, nhitng mén hang
ddc ban hodc murc gid ré hon so vai thi truong chinh ngach.

e Nén tang trung gian (The Platform): Day I "xuwong sng" ctia md hinh. Cac
san TMDT (Shopee, eBay) hoic mang x hoi (Facebook) cung cap khong gian
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Xay dung ting dung mua bén dé két hop hé théng goi v

a0, cong cu tim kiém, h¢ thong thanh toan va giai quyét khiéu nai dé giao dich
dién ra an toan.

1.1.3 Vi du mé hinh C2C trén thé gi6i va Viét Nam

Nén tang thuong mai dién tir C2C dau tién xuét hién trén thé gidi naim 1995 1a eBay

va Craigslist. Téi ndm 2003, nén tang Taobao tap trung vao C2C, d3 mo rong thi trudng
va da dang hoa san pham, tao nén con sot tai Trung Qudc va cac nudc 1an can.

Vi du vé mo hinh C2C & Viét Nam dau tién chinh 14 cic trang rao vit nhu Rongbay,

5giay, va Vatgia bt dau xuét hién vao nhirng nim 2000 — 2010, tao nén méi trudng giao
dich tryc tuyén gitta c4 nhan.

bén nay, chung ta théy duoc sy thinh hanh cua C2C van tiép dién véi nhirng nén

tang Cho Tot, Facebook Marketplace, Shopee — Lazada (muc c4 nhan ban hang), hay
TikTok Shop.

1.2 Pic diém va sy khac biét giira C2C, B2B, B2C.
1.2.1 Dic diém chinh ciia mé hinh C2C

a.

Mo hinh C2C gbm c6 8 dic diém chinh nhu sau:

Nguoi ban va ngudi mua déu la ca nhan

Ca ngudi ban va ngudi mua déu 13 ca nhan, khong phai doanh nghiép hoic
t6 chirc chinh thuc.

Ngudi ban thuong cung cap hang hoa/dich vu nho 18, ¢6 thé 1a d6 cii, d6 tu
lam (handmade), hodc hang h6a méi.

D& dang tham gia, khong can ding ky gidy phép kinh doanh.

Tao diéu kién cho ngudi tiéu dung tan dung ngudn hang c6 sin dé tao thu
nhap.

Nén tang trung gian dong vai tro cau noi

Giao dich thuong dién ra trén cic nén tang trung gian nhu Shopee, Cho Tét,
Facebook Marketplace, hoac cac ung dung di dong.

Nén tang trung gian cung cap cac cong cu dé ding ban san pham, tim kiém,
thanh to4n va van chuyén.

Tang kha ning tiép can khach hang tiém ning, vuot qua gi6i han dia 1y.
Dam bdo tinh an toan va minh bach trong giao dich nhd cic tinh ning hd tro
nhu dénh gia nguoi ban, theo doi don hang.

Hang hoa va dich vu da dang

San pham duoc ban trén cac nén tang C2C rat phong phii, bao gom: Do cii
(second-hand); 6 ty 1am (handmade); Hang hoa méi do c4 nhan san xuat
hodc phan phdi.

Ciing c6 thé bao gdm cac dich vu c4 nhan, nhu gia su, sira chita, hodc van
chuyén.

Dap tmg da dang nhu cau ctia khach hang.

Mang dén co hoi tim kiém céc san phim doc dao hodc gia ré hon so véi thi
truong truyén thong.

Tinh linh hoat va tu do
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Xay dung g dung mua bén dé két hop hé théng goi ¥

e Ngudi ban va nguoi mua ty thoa thuan vé gia ca, phuong thirc thanh toan,
va giao hang.
e Khodng bi rang budc boi cac chinh sach phic tap nhu trong cac mé hinh B2B
hodc B2C.
e Phu hop v61 ngudi ban nhé 1€ hodc giao dich khong thuong xuyén.
e Tao mdi trudong giao dich dé dang va nhanh chong.
e. Phuong thirc thanh todn linh hoat
e Thanh toan chu yéu qua tién mit (COD), chuyén khoan ngan hang, hoic qua
vi dién tir do nén tang cung cip (nhu ShopeePay, Momo).
e Tuy thudc vao su théa thuan gitra ngudi ban va nguoi mua.
e Dap tng nhiéu nhu ciu ctia ngudi mua.
e Giam thiéu chi phi giao dich cho ca hai bén.
f. Chi phi van hanh thap
e Nguoi ban khong can thué mat bang, kho bai hay nhan vién.
e Chi mét phi hoa hong nhé cho nén tang trung gian hodc tham chi khong mét
phi (vi du: Facebook Marketplace).
e Phu hop cho ¢4 nhan khoi dau kinh doanh nho 1é.
e Tao dong luc cho nguoi ban thir nghiém y twdng kinh doanh méi ma khong
chiu 4p lyc chi phi.
g. Rui ro trong chat lugng va uy tin
e Nguoi ban khong phai doanh nghiép chinh thirc, khong c6 cam két rd rang
vé chat lugng san phém hoac dich vu.
e Ngudi mua phai dua vao danh gia hodc phan héi tir cac giao dich trudc dé
danh gia uy tin.
e Ngudi ban khong phai doanh nghiép chinh thirc, khong c6 cam két rd rang
vé chat luong san phém hoac dich vu.
e Ngudi mua phai dua vao dénh gia hodc phan hoi tir cac giao dich trudc dé
danh gia uy tin.
h. Déi tugng khach hang da dang
e Phu hop véi ngudi mua ¢6 nhu cau tim kiém san pham gia ré, hang doc déo
hoic khong phd bién trén thi truong truyén thong.
e Ngudi ban c6 thé 1a c4 nhan khong chuyén, muén ban hang nhu mot nghé
tay trai hodc kiém thém thu nhap.
e Tao mdi trudng giao dich ty do va dan chii, két ndi moi tang 16p khach
hang.

1.2.2° Sw khdc bi¢t giita C2C, B2B, B2C
Trong ky nguyén kinh té so, viéc phan loai cac mo hinh thwong mai dién tuor dua
trén doi tugng tham gia giao dich la nén tang d€ xay dung chién luge kinh doanh va ha
tang cong ngh¢. Ba mo hinh pho bién nhat bao gom:
e B2B (Business-to-Business): Giao dich giita doanh nghiép v61 doanh nghiép.

e B2C (Business-to-Consumer): Giao dich gitra doanh nghi€p v6i nguoi tiéu
dung cudi cung.
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Xay dung ting dung mua bén dé két hop hé théng goi v

e (C2C (Consumer-to-Consumer): Giao dich gitra cac ca nhan (nguoi ti€éu dung)

vé1 nhau.

B2B

B2C

C2C

Dinh nghia

Doanh nghi¢p ban hang
hoa hoac dich vu cho cac
doanh nghiép khac.

Doanh nghiép ban hang
hoa hoac dich vu truc tiép
cho nguoi tiéu dung.

Céanhan giao dich hang hoa
hoac dich vu vo1 ca nhan
khac théng qua nén tang
trung gian.

Poi twong khiach hang

Céc to chirc, doanh nghiép.

Nguoi tiéu dung
cudi cung.

Nguoi ti€u dung cé nhan.

Moi quan hé

Tuong tac dai han, hop tac
chién luoc.

Quan hé ngin han, thuong
la mua hang mdt lan hoac
dinh ky.

Quan hé truc tiép, thuong
la giao dich mdt lan.

Quy mo giao dich

Gia tri giao dich l('):n,
thuong theo hop dong
hoac thoa thuan dai han.

Gia tri giao dich nho 1é,
thuong 1a ban 1€.

Giao dich nho, thuong tap
trung vao san pham hodc
dich vu ca nhan.

Loai san pham

Nguyén vat li¢u, san phém
trung gian, hoac dich vu
ho tro kinh doanh.

San pham tiéu dung nhu
quan ao, do gia dung, thuc
pham, cong nghé.

Hang hoa da dang, bao
g6m ca do cii, do tu lam
(handmade), va dich vu ca
nhan.

Mirc d§ chuyén nghiép

R:élt cao, yéu cau hop
dong, giay phép va quy
trinh chat ché.

Trung binh, quy trinh mua
ban don gian nhung c6
kiém dinh chat lugng.

Thap, it yéu cau vé gidy
phép va quy trinh, c4 nhan
tu quan ly.

Phwong thire giao dich

Qua hop déng, thuong
luong truc ti€p hodc nén
tang chuyén dung.

Qua ctra hang, website
thuong mai di¢n tir hodc
nén tang online.

Qua ctra hang, website
thuong mai di¢n tir hodc
nén tang online.

Vi du nén ting

Lac Viét eCargo,
Vinamilk B2B Platform,
Viettel Solutions, MISA,..

Shopee Mall, Lazada
LazMall, Tiki,..

Cho Tét, Facebook
Marketplace, Zalo
Marketplace,..

Marketing va ban hang
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Xay dung g dung mua bén dé két hop hé théng goi ¥

Marketing tap trung vao
quan h¢ (Relationship
Marketing).

Marketing sb luong 16n,
chu trong trai nghi¢m
khach hang.

Marketing sb lugng 16n,
chu trong trai nghi¢m
khach hang.

Thoi gian quyét dinh mua

Dai hon, can can nhic ky
ludng, thuong qua nhiéu
giai doan xét duyét.

Nhanh chong, quyét dinh
dua trén cam xuc hoac
nhu cau ca nhan.

RAt nhanh, phu thudc vao
thoa thuan truc tiép gitra
ngudi mua va nguoi ban.

Thanh toan

Theo thoa thuan, thuong
la tra sau hodc theo ky
han.

Thanh toan truc tuyén,
qua vi dién tir, hodc tién
mat khi nhan hang.

Linh hoat: truc tiép
(COD), chuyén khoan
ngan hang, hodc qua trung
gian.

Riii ro

Cao hon: hop dong 16n,
phu thudc vao moi quan
h¢ doi tac.

Trung binh: phu thudc vao
chat lugng san pham va
dich vu ctia doanh nghiép.

Cao: dé gip van dé vé chat
lugng san pham va uy tin
nguodi ban.

Bdng 1 Sw khach biet giita C2C, B2C, B2B

Khac vo1 su linh hoat va co phﬁn tu phat cia moé hinh C2C, cac don vi B2B, B2C
cO quy trinh van hanh quy ct va mang tinh kiém soat cao hon, nham muc dich ddm bao
hiéu suat kinh doanh va uy tin ciia doanh nghiép.

Néu nhu mé hinh C2C ¢6 thé van hanh don hang thu cong bang nhitng cong cu
truyén thong nhu s6 sach, file Excel, Google Sheet, két hop voi bao cdo tir nén tang
trung gian, thi m6 hinh B2B, B2C s¢€ can giai phap cong nghé dé to1 uvu toan bd quy trinh
van hanh.

1.3 Cong ngh¢ phat trién wng dung

Vé mat ky thuat, dé hién thuc héa cic chirc ning ctia mot Gmg dung mua ban d6
th‘eo mo hinh C2C, hé thdng duge xay dung trén bo giai phap cong nghé hién dai bao
gom:

1.3.1 Fronted: Thuw vién ReactJS

Trong kién triic cta cac tmg dung thwong mai dién tir hién dai, dic biét 1a
cac nén tang mua ban d6 theo mo hinh C2C, trai nghiém nguoi dung (UX) dong
vai tro quyét dinh dén sy thanh cong cta hé théng. Dé giai quyét bai toan nay, dd
an lra chon ReactJS — mét thu vién JavaScript ma nguén mo dugc phat trién va
duy tri boi Meta (Facebook). ReactJS khong chi don thuan 1a mot cong cu xay
dung giao dién, ma néd cung cAp mot phuong thirc tu duy méi trong viéc phat
trién ing dung Web thong qua kién traic Component-based (dua trén cac thanh

phan).
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Xay dung ting dung mua bén dé két hop hé théng goi v

ReactJS C@

Hinh 2 ReajctJS

MBJi giao dién trong tng dung, tir khung tim kiém, danh muc san phim dén hé
théng khung chat tryc tiép gitra nguoi mua va ngudi ban, déu duge boc tach thanh
cac thanh phan doc 1ap. Piéu nay gitp d6i ngil phat trién c6 thé quan Iy ma ngudn
mot cach co hé théng, dé dang tai sir dung va kiém thir. Mot diém wu viét khac
ctia ReactJS chinh 13 co ché Virtual DOM (m6 hinh d6i twong tai liéu a0). Thay
vi cép nhat toan bo trang Web khi c6 mot thay doi nho (nhu khi nguoi dung bim
"Thich" mot san phim), ReactJS s& chi tinh toan sy khac biét gitra phién ban cu
va mdi, sau do chi cap nhat ding phan can thiét trén giao dién thuc té. Dleu nay
cuc ky quan trong doi voi cac ing dung mua ban db cii, noi thong tin vé gia ca,
trang thai hang hoa va s6 luong ngudi quan tim thuong xuyén duoc cip nhat lién
tuc.

Ngoai ra, h¢ sinh thai cua ReactJS rat manh mé véi cac thu vién hd tro nhu React
Router dé diéu hudng trang khong can tai lai, hay Redux/Zustand dé quan 1y
trang thai phirc tap cua gi6 hang va dir liu nguoi dung. Viée st dung JSX
(JavaScript XML) gitip Vlec viét cau truc giao dién ngay trong tép logic tré nén
tryc quan hon, giup tang tdc d6 phat trién dy an ma van dam bao dugc hi€u nang
t6i wu trén nhiéu thiét bi khac nhau. XML) giup viée viét cau trac giao dién ngay
trong tép logic tré nén tryc quan hon, giup tang tdc do phat trién dy 4n ma van
dam bao dugc hi¢u nang t6i wu trén nhiéu thiét bi khac nhau.

1.3.2 Backend: Ngon ngit Python va Framework FastAPI
e Phén Backend dong vai trd 13 "bd ndo" diéu khién toan bo logic nghiép vu,

quan 1y ngudi ding va diéu ph01 cac giao dich mua ban. D6 an sir dung
ngon ngir 1ap trinh Python két hop voi framework FastAPI. Python tur 1au
da no1 tleng v6i ¢l phap twong minh, d& doc va sé hitu cong dong hd tro
khéng 10 dac biét 1a trong cac linh vye xir Iy dir liéu va tri tué nhan tao —
nhing yéu té gitp tng dung C2C c6 thé mo rong tinh ning goi ¥ san pham
thong minh cho nguodi dung trong tuong lai.
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python

-aStAP]

Hinh 3 Python framework FastAPI

e Tuy nhién, diém nhan thuc sy nim & FastAPL. bay la mot framework hi¢n

dai, hi¢u nang cao, dugc thiét ké chuyén biét dé xay dung cac API (Giao
dién 1ap trinh Gmg dung) véi téc d6 tiém can cac ngdn ngit nhu Go hay
NodelS. FastAPI tan dung tdi da strc manh ctia Asynchronous
Programming (1ap trinh bat ddng bo) thong qua tir khoa async va await.
Trong mdt mdi truong giao dich C2C, noi c6 hang ngan yéu cau truy cap
dong thoi dé xem tin ding hodc nhan tin thuong luong, kha ning xur 1y bat
dong bo gitip may cha khong bi tic nghén, dam bao hé théng van hanh 6n
dinh.

Bén canh do, FastAPI tich hop san thu vién Pydantic dé thuc hién viéc xac
thuc dir liéu du vao (data validation) mot cach nghiém ngat dya trén
Python Type Hints. Diéu niy gitip ngin chin céac dit liéu sai 1éch hoic ma
ddc ngay tir 16p dau tién, ting cudng tinh bao mat cho hé thong thanh toan.
Mot tinh nang "d4t gia" khac ctuia FastAPI 1a kha nang ty dong tao tai li¢u
huéng dan API theo chuan OpenAPI (Swagger UI). Diéu nay gitp viéc
phéi hop gitta nhém 1am Frontend va Backend trod nén chuyén nghiép, minh
bach, giam thiéu sai sot khi két ndi cac ludng dir liéu phirc tap.

1.3.3 Database: H¢ qudn tri co so dit lieu MongoDB

e D461 voi mot nén tang mua ban do ca nhan, dir liéu 1a mot thanh phan vo

cung phirc tap va khong déng nhat. Mot mon do dién tir cii s& co cac thude
tinh vé cau hinh, bao hanh; trong khi mot bo quﬁn 4o cii lai ¢6 thudc tinh vé
kich c&, chét liéu hay mau sic. Pé xir 1y su da dang nay, d6 an st dung
MongoDB — hé quan tri co s¢ dit licu NoSQL hudng tai li¢u (Document-
oriented) hang dau thé gidi. Thay vi luu trir dit liéu trong cac bang va hang
cung nhéc nhu SQL, MongoDB luu trit dir li€u dudi dang céc tai ligu
(documents) tuwong tu nhu dinh dang JSON.
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Xay dung ting dung mua bén dé két hop hé théng goi v

. mongoDB

Hinh 4 Co so dii lieu MongoDB

e CAu trac Schema-less (khong luge d6 cb dinh) cia MongoDB mang lai su
linh hoat tuyét d6i. Nguoi ban c6 thé tir do mé ta san pham ctia minh voi cac
truong dir liéu khac nhau ma khéng 1am anh huong dén cau tric tong thé
ctia co so dir liéu. Diéu nay gitp hé thong dé& dang thich tng véi su thay doi
nhanh chéng cua thi trudng ma khong can thuc hién céac thao tac "Migrate"
dir liéu phirc tap. Ngoai ra, MongoDB dugc thiét ké dé xir Iy mot luong 16n
dit liéu voi toe do truy xuét cuc nhanh nho vao viéc 1ap chi muyc (indexing)
linh hoat va kha ning luu trit cc tép tin hinh anh san pham (thong qua
GridFS) hodc tich hop véi cac hé thong luu trit ddm may mot cach dé dang.

e V¢é kha niang md rong, MongoDB hd tro co ché Sharding (phan manh dir
liéu) va Replication (sao chep dir liéu), cho phép h¢ théng phan tan di liéu
trén nh1eu may chu khac nhau. Piéu nay dam bao rang ung dung luon céd
tinh san sang cao (High Availability), ngan ngira mat mat dir liéu va co thé
chiu tai tot ngay ca khi sd luong nguoi dang tin va s6 luong giao dich tang
1én hang triéu ban ghi. Sy két hop giita tinh linh hoat trong ciu tric va stic
manh trong van hanh khién MongoDB tré thanh manh ghép hoan hao cho
hé sinh thai cong nghé cua db an.

1.3.4 H¢ théng goi y (Recommendation Systems)

Trong linh vyc xay dung hé thng khuyén nghi (Recommendation Systems), viéc
lira chon phuong phap tiép can dong vai tro quyét dinh dén do chinh x4c va trai nghiém
ngudi ding. Nhin chung, cac hé théng hién dai thudng xoay quanh hai phuong phap
kinh dién 13 Loc dya trén ndi dung (Content-Based Filtering) va Loc cong tac
(Collaborative Filtering), ciing v6i xu hudng két hop dé t6i uu hoa hiéu suat.

A. Phuong phap loc dua ndi dung (Content-Based Filtering)

Phuong phdp nay hoat dong dua trén nguyén 1y: "Goi y nhiing thtr twong tu véi nhitng
gi nguoi dung da thich trong qua khu". HE thong tap trung phan tich cac dac tinh noi tai
cua san pham (Item Features) dé xay dung ho so s& thich cd nhan.

e Co ché hoat ddng: Hé thong tién hanh trich xuét cac thudc tinh (metadata)
ctia san phim nhu tén, danh muc, mo ta, va nhan (tags). P6i véi tmg dung
mua ban dd cil, néu ngudi ding thudng xuyén tuong tac vai cac tin dang
"iPhone 13 cii", hé thong s& xac dinh cac dic trung quan trong: Thuiong
hiéu: Apple, Dong may. iPhone, Tinh trang: Pd qua s dung.

o Ky¥ thuat thuc hién:
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e Biéu dién dir li¢u: Sir dung m6 hinh khong gian vector dé biéu dién san
pham. Cac k¥ thuat nhu TF-IDF (Term Frequency-Inverse Document
Frequency) duoc dung dé tinh toan trong sb cia cac tir khoa trong mé ta san
pham trén co s dit liéu MongoDB.

e Po lwong do twong dong: Sir dung cac cong thirc toan hoc nhu P twong
dong Cosine (Cosine Similarity) hoac khoang cach Euclidean dé tim ra cac
san pham co6 khoang cach gin nhét véi sé thich ciia nguoi dung trong khong
gian vector.

e U diém: * Giai quyét t6t van dé "Cold Start" cho san pham m&i: Ngay khi
mot moén d6 duge ding 18n, hé thong ¢ thé goi ¥ ngay dwa vao mé ta ma
khong can cho dit liéu twong tac tir ngudi dung khac.

e Tinh minh bach cao, dé dang giai thich cho ngudi dung 1y do tai sao ho nhan
dugc dé xuét do.

e Nhuoc diém: Kha nang mo rong so thich bi han ché (User bj dong khung
trong nhirng gi ho da biét), hé thong khé goi y duoc nhirng mat hang nim
ngoai danh muc quen thudc cua nguoi dung.

B. Phuong phap loc cong tac (Collabative Filtering)

Khac v6i cach tiép can dya trén thudc tinh, loc cong tac khai thac hanh vi tap thé cua
cong dong nguoi dung. Phuong phap nay gia dinh rang néu nhom nguoi dung A va B
c6 su twong dong vé hanh vi trong qua khir, ho c6 xu hudng s& lwa chon giéng nhau
trong tuong lai.

Phuong phap nay duoc chia thanh hai nhanh chinh:

e User-User Collaborative Filtering: Tim kiém cac "lang giéng" (neighbors) c6
lich str twong tac giéng véi ngudi dung hién tai. Néu ngudi ding A va B cing
thich san pham X, Y; khi nguoi dung B mua thém san pham Z, hé thong sé& goi
v Z cho nguoi dung A.

e Item-Item Collaborative Filtering: Tap trung vao mbi quan hé glua cac san
pham dua trén luot tu’omg tac chung Néu phéan 16n nguoi ding mua "chan vay"
cling thuong xuyén mua "4o so mi" tir cing mot phan khuc, hé thong s& ghi
nhan moi lién két giira hai loai san pham nay dé thuc hién goi y chéo.

Uu diém: * C6 kha ning tao ra nhimg goi y bat ngd va thi vi (Serendipity), gitp
ngudi dung kham phé ra nhirng nhu cau méi ma chinh ho ciing chua nhan ra.

e Khong yéu cau hiéu biét sdu vé ndi dung/thudc tinh cua san pham, chi can
dir liéu ve hanh vi (Click, Like, Purchase).

Nhuoe diém: * Van dé Cold Start: Khong thé goi ¥ cho ngudi ding méi hoan toan
(chua ¢6 dir 1iéu hanh vi) hodac san pham mdi dang (chua ¢ ai tuong tac).
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e Dir liéu thwa thét (Sparsity): Khi sé luong san pham va ngudi ding qua
16n nhung luot tuong tac it, hiéu qua cia thuat toan s€ giam st dang ke.

C. Phuong phap lai (Hybrid Recommendation Systems)

Nham khac phuc nhitng han ché ¢d hiru cua timg phuong phap don l¢, cac nen tang
thuong mai dién tir hién nay thuong uvu tién sir dung Hé thong goi y lai. Cach tlep can
nay két hop strc manh cua ca Content-Based va Collaborative Filtering theo nhiéu chién
lugc khac nhau (nhu trong s, chuyén d6i luan phién hoic két hop tinh ning).

Dbinh hwong ing dung trong db an: Trong du an nay, phuong phap lai dugc lua
chon lam nong cot dé xur 1y bai toan mua ban do cii co dac thu 1a hang hoa thay doi lién
tuc:

e Sir dung Content-Based dé dam bao céc tin ding méi ludn co co hoi tiép
can khach hang tiém ning ngay 1ap tirc théng qua nhin (label) va mé ta.

e Sir dung Collaborative Filtering dé t6i vu hoa trai nghiém ca nhan hoa sau
cho nguoi dung trung thanh, gitp tang ty 1¢ chuyén doi bang cach hoc hoi tir
hanh vi mua sim phtc tap cta cong dong.

Chuong 2: PHAN TiCH VA THIET KE HE THONG

1.4 Phan tich va thiét ké hé thong

Trong mé hinh C2C (Consumer-to-Consumer), hé théng dong vai tro 14 nén tang
trung gian két ndi cac ca nhan c6 nhu cau giao dich v4i nhau. Pac thi ciia mo hinh nay
1a su hoan dbi linh hoat gita cac vai trd: mot ngudi dung ¢ thé 13 ngudi mua & giao
dich nay nhung lai 1a ngudi ban & giao dich khéac. Do do, hé théng can dugc thiét ké vai
cac nhoém chure nang toan dién sau:

1.4.1 Qudadn ly tai khodn va dinh danh ngwoi dung )
Day 1a 16p bao mat va xay dung long tin day tién cta h¢ thong.

e Ding ky/Ping nhap da phwong thirc: Ho trg quy trinh ding ky nhanh
qua s6 dién thoai (xac thuc OTP), Email hoac lién két vai cac tai khoan
mang x3 hoi (Google, Facebook) dé téi wu trai nghiém ngudi dung.

e Quin Iy hd so ca nhin: Cho phép ngudi dung cap nhat théng tin lién
hé, anh dai dién va thiét 1ap danh sach dia chi giao/nhan hang dinh san.

o H¢ thong danh gia d9 uy tin (Reputation System): Ty dong tong hop
diém danh gia tir cac giao dich trudc d6, hién thi tich xanh hodc cip do
ngudi dung dé tao niém tin cho dbi tac trong méi truong C2C.
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1.4.2 Nhoém chirc nang danh cho ngwoi ban
Tap trung vao viéc to1 gian quy trinh dang ban va quan 1y san pham.

Diing tin san phim théng minh: Cong cu cho phép tai 1én hinh
anh/video chat luong cao, viét mo ta chi tiét, phan loai vao danh muc
phu hop va thiét 1ap gia ban (gia cd dinh hodc gia c6 thé thuong luong).
Quan ly tin ding (Inventory Management): Giao dién theo doi trang
thai cac san phim dang rao ban, cho phép chinh sira noi dung, tam an tin,
x06a tin hodc sir dung tinh nang "Pay tin" dé ting kha nang tiép can
khach hang.

Quan ly don hang ban: Theo doi quy trinh tu luc khach dat hang, xac
nhén don, chuén bj hang va cap nhat tinh trang van chuyén cho dén khi
don hang hoan tat.

1.4.3 Nhom chirc nang danh cho ngwoi mua
Tap trung vao kha nang tim kiém va ra quyét dinh mua sam.

Tim kiém va Loc ning cao: Hé thong tim kiém theo tir khoa thong
minh két hop b loc da tiéu chi (theo khoang gia, khu vuc dia 1y, tinh
trang san pham mai/cli, danh muc).

Thuong lwong va Tra gia: Cung cip tinh ning guri dé nghi gia (Make
an offer) dé ngudi mua va ngudi ban c6 thé thoa thuan mirc gia phu hop
nhét trude khi x4c nhan giao dich.

Gi6 hang va Danh sach yéu thich: Luu trit cic san pham quan tim dé
theo ddi bién dong gia hodc gom nhom cic mit hang can mua dé thanh
todn cung ltc.

1.4.4 H¢ thong twong tic va Ha tang giao dich
bam bao su két noi thong sudt va an toan gitra hai bén.

Chat thoi gian thye (Real-time Messaging): Tich hop khung chat n6i
b cho phép guri hinh anh, video truc tiép va trao doi thong tin san pham
ma khong can thong qua u’ng dung bén thtr ba.

Thanh to4n da kénh: Hb tro da dang phuong thie tir thanh toan khi
nhan hang (COD) dén thanh toan truc tuyén qua thé noi dia, thé quéc té
hodc cac vi dién ttr phd bién.

H¢ thong danh gia va khiéu nai: Cho phép ca nguoi mua va nguoi ban
dé lai nhan xét, chAm diém sao sau mdi giao dich. Pdng thoi, cung cap
co ché hd tro giai quyét tranh chap néu san pham khong diing mo ta.

1.5 Thiét ké Kién triic hé thong
1.5.1 Kién tric tong thé

Hé théng dugc xay dung dua trén kién tric Client-Server hién dai, két hop véi tu
duy thiét ké huéng dich vu nhiam dam bao tinh linh hoat va kha ning mo rong
(scalability). Su phan tach rd rét giita cac tang (layer) gitp t6i wu hoa qua trinh phat trién
doc 1ap va bao tri hé thong.

~ Lop Trinh dién (Presentation Layer - Frontend): Sir dung framework ReactJS
dé xay dung tng dung dudi dang Single Page Application (SPA). Kién truc nay cho
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phép tai str dung cac thanh phan giao dién (components), giup dong nhét trai nghiém
ngudi ding trén cac trinh duyét khac nhau. Nho co ché Virtual DOM, 16p trinh dién
dam bao téc do phan hdi cuc nhanh, giam thiéu do tré khi chuyén trang va tdi uu héa
giao tiép voi nguoi dung thong qua cac tuong tac thoi gian thuec.

Lép Dich vu (Logic & API Layer - Backend): Dong vai tro 1a "b0 nao" cua hé
thong, dugc xay dung trén nén tang FastAPI (Python). Day 1a mot trong nhitng
framework hién dai nhat hién nay, hd trg xur 1y bat ddng bd (Asynchronous) giup tdi uvu
héa hiéu suit cho céc tac vu déng thot 16n cia m6 hinh C2C. Lép nay chiu trach nhiém:

e Xu ly logic nghiép vu (thanh toan, quan 1y tin dang, b loc tim kiém).

e Cung cap hé thong API theo chuin RESTful dé két ndi linh hoat véi cac nén
tang Web hodc Mobile trong tuong lai.

e Tich hop cic module b tro nhu giri thong bao (Push Notification) va xéac thuc
nguoi dung.

Lop Dix li€u va Luu trir (Data & Storage Layer): H¢ théng st dung chién lugc
luu trit hon hop dé€ t61 uu chi phi va hiéu nang:

e Co sé dir litu MongoDB: Vi cau tric huéng tai liéu (Document-oriented),
MongoDB cuc ky phit hop cho mé hinh C2C khi cac danh muc san pham c6
thudc tinh da dang va khong cb dinh. N6 cho phép thay doi cdu trac dir liéu
linh hoat ma khong can dung hé théng.

e Luu trir d6i twong (Object Storage): Sir dung cac dich vu dam may
chuyén dung nhu Cloudinary hoic AWS S3 dé quan 1y tai nguyén hinh
anh/video san pham. Diéu nay gitp giam tai cho may chu chinh, ting téc do
tai trang nhd mang ludi phan phdi ndi dung (CDN) toan cau.

[

1.5.2 Biéu dé luong dir ligu

Ludng dir liéu trong hé thong C2C dugce thiét ké theo cAu trac phan ting, dam
bao tinh tuan tu, bao mat va hiéu suit cao. Quy trinh van hanh cua dir 1i€u tuan thu chu
trinh khép kin tir giao dién ngudi dung dén hé thong xu 1y trung tdm, cu thé nhu sau:

e Tuong tac va Giri yéu cau (Client Side): Ngudi ding cudi (End-user) twong
tac voi giao dién Web duoc xay dung trén nén tang ReactJS. Moi hanh dong
nhu tim kiém, ddng tin hodc dit hang déu duoc dong goi thanh cac yéu cau
(Requests) thong qua giao thirc HTTP/HTTPS dé gtri dén may chil.

e Tiép nhan va Xac thuc (Backend Gatekeeper): FastAPI dong vai tro 1 bo
néo diéu phéi chinh. Khi nhan duoc yéu cau, hé théng s& thyuc hién kiém tra
quyén truy cp thong qua co ché JWT (JSON Web Token). Budc nay dam
bao rang cac dir liéu nhay cam hodc chirc niang dic quyén (nhu dang ban, thanh
toan) chi duoc thuc hién bdi nguodi dung hop 1€.

e Truy van va Phan hoi dir liéu (Database Layer): Sau khi xac thyc thanh
cong, he thdng thyuc hién cac cau lénh truy van t6i co so dir licu MongeDB. Voi
cau tric NoSQL, MongoDB cho phép truy xuit nhanh chéng cac dbi twong dir
lidu phire tap (nhu thong tin san pham c6 nhiéu thudc tinh khac nhau). Dit liéu
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sau d6 duoc chuan héa thanh dinh dang JSON va phan hoi ngugc lai phia
Frontend dé hién thi cho ngudi dung.

e Ludng xir Iy thong minh (Machine Learning Module): D6i v6i chtic ning
g0i ¥ san pham (Recommendation System), ludng dir liéu s& chuyén hudng
hodc sao chép dir 1i¢u hanh vi (click, xem, yéu thich) dén mot module xir ly
Python riéng biét. Tai day, cac thuat toan loc cong tac (Collaborative Filtering)
hoic phan tich ndi dung sé tinh toan dé dua ra danh sach san pham phu hop
nhat v6i so thich ca nhan, sau d6 két qua dugc tra vé trang chu theo thoi gian

thuec.

e Luu trir ddng bd: Moi thay d6i vé trang thai don hang hoic lich sir chat giira
ngudi mua va ngudi ban déu duoc ghi nhéan tirc thoi vao hé thong, dam bao tinh
nhat quéan cua dit liéu trén toan nén tang.

1.5.3 Thiét ké co sé dir liéu

Trong hé thong C2C, viéc thiét ké co so dir lidu doi hoi tinh linh hoat cao dé déap
mg su da dang ctia cac loai mit hang va sy thay doi lién tuc trong hanh vi ngudi dung.
Hé théng st dung MongoDB lam co s¢ dir li¢u chinh, véi cac dit liéu dugc t6 churc theo
cAu tric hudng tai liéu (Document-oriented).

1.6 Thiét ké

hé thong

1.6.1 Cac tac nhin chinh cua h¢ théng ‘
Trang web mua ban do duoc xay dung bao gom 2 tac nhan chinh hoat dong:

O O
) ‘“x N
Usar (Mguai dieng) Admin (Quan tri vidn)

Hinh 5 Cdc tic nhin chinh cia hé théng

e Admin (Quan tri vién)
e Nguoi dung

Tén tic nhan Chirc nang chinh

Quan tri vién

- Quan ly nguoi dung
- Quan ly san pham 7
- Quan ly danh muc san pham

Nguoi dung

- Xem san pham

- Tim kiém san pham

- Nhin tin

- Mua san pham

- Bén san pham

- Quan ly san pham diang ban
- Quan ly thong tin ca nhan
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Bing 2 Cdc chirc ning chinh ciia hé thong

1.6.2 So do ca sir dung

e So db ca sir dung téng quan ctia hé thong
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Hinh 6 So db ca sir dung tong quan ciia hé thong

e S0 do6 ra ca st dung chure ndng nguoi dung

Hinh 7 So db ri ca sir dung chikc ning nguwoi ding
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Rigurdri dung
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Hinh 8 So db ri chirc niing phwong thivc thanh todn

e So dd phan ra ca s dung quan 1y san pham
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Qudn 1y sdn pham

Cudn b sén pham
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e So do phan ra chitc nang cua Admin
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Hinh 10 So' d6 phan ri chivc ning ciia Admin

e So d0 phén ra ca str dung quan 1y thong tin ca nhan
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Quan by thbng tin cd nhén
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Hinh 11 So db phan ri ca sir dung qudn ly théng tin cd nhin

2.1.1. Phén tich dic ta yéu ciu ntc ning

e Dang ky
Ma chtic ndng 01

Tén chuc nang Pang ky

Pbi tuong sir dung Nguoi dung

Tién diéu kién Email khong hop 18

Quy trinh nghiép vu Trang Ping ky -> Pién Username,
mat khau, nhap lai mat khiu->Nhan
nut “Pédng nhap”

Két qua e Néu thanh cong : Chuyén

qua trang dang nhap.
e Néu That bai, s& hién thi
thong bao 161

Bdng 3 Ddc ta chirc nang dang ky

Ma chtic ndng 02
Tén chuc nang Pang nhap
Doi tugng su dung Nguoi dung

Tién di€u kién

Tai khoan t6n tai trong hé thong

Quy trinh nghiép vu Trang Ping nhap->Dién User
name,mat khau-> Nhan nit “DPang
nhap”

Két qua e Néu thanh cong: vao trang

chu
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e Néu that bai: s& hién thong
bao

Bang 4 Dac ta chirc nang dang nhdp

Ma chiic ndng 03

Tén chirc nang Ding xuit

Pbi tuong sir dung Nguoi dung

Tién diéu kién Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu Nhan vao hinh anh avatar ->Hién
thi trang thong tin tai khoan->Nhin
nat “Ping xuat”

Két qua e Thanh cong: Chuyén qua

trang dang nhap
e Neéu tht bai: s& hién thong
béo 16

Bing 5 Pic ti chirc ning ding xudt

Ma chirc nang

05

Tén chirc nang

Xem chi tiét san pham

Pbi tuong str dung

Nguoi dung

Tién di€u kién

Nguoi dung ¢ trang chu

Quy trinh nghiép vu Nhan vao hinh anh cta san
pham

Két qua e Thanh cong: vao trang mo ta
san pham

e Néu that bai: ¢ lai trang chu

Bing 6 Pic ti chirc ning xem chi tiét san phiam

Ma churc nang 06

Tén chirc nang Nhin tin v6i ngudi ban

Dbi tuong sir dung Nguoi dung

Tién diéu kién Trang mo ta san pha
Nguoi dung da dang nhap

vao hé thdng

Quy trinh nghiép vu

Nhan vao “Nhan tin”

Két qua

e Thanh cong: Chuyén hudéng
tGi trang nhan tin

e Néu that bai: O lai trang mo
ta san pham

Bdng 7 Dat ta chirc na

ng nhan tin

Ma churc nang

07

Tén chic nang

Thém vao gié hang

Dbi twong sir dung

Nguoi dung
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Tién diéu kién

Trang mo ta san pham
Nguoi dung da dang nhap
vao h¢ thong

Quy trinh nghiép vu Nhan vao “Thém vao gio
hang”
Két qua e Thanh céng: San pham s&

vao gio hang
e Ncu that bai: S€ hién thong
bao 10i.

Bang 8 Dac ta chivrc nang thém vao gio hang

Ma chtic nang 08
Tén chic nang Gi0 hang
D01 tuong st dung Nguoi dung

Tién diéu kién

Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu

Nhan vao hinh anh gi6 hang

Két qua

Thanh céng: Chuyén hudng téi
trang gio hang
N¢éu that bai: s€ hién thong bao 161

Bdng 9 Dac td chirc nang gio hang

Ma chirc nang 09

Tén chirc nang Thanh toan

Dbi tuong sir dung Nguoi dung

Tién diéu kién Trang gi6 hang
Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu Nhan vao “Chd x4c nhan hang”

Két qua Thanh cong: Hi¢n thi chd x4c nhan

hang
N¢éu that bai: s€ hién thong bao 101

Bang 10 Ddc ta chirc nang thanh todn

Ma churc nang

10

Tén chirc nang San pham goi ¥
Doi tugng su dung Nguoi dung
Tién di€u kién Trang chu

Nguoi dung dé dang nhap vao hé
thong

Quy trinh nghiép vu

Nhan vao “San pham goi y”

Két qua

Thanh cong: chuyén huéng toi
trang san pham goiy

Néu that bai: & lai trang chu

Bing 11 Pc ti chirc ning sin pham goi y

\ Ma churc nang

| 11
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Tén chirc nang Danh myc

Dbi tuong str dung Nguoi dung

Tién diéu kién Trang chu
Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu Nhén vio “Danh muc”

Két qua Thanh cong: s€ hi¢n thi danh muc

hag
Néu that bai: s& hién thong bao 15i

Bdng 12 Ddc ta chirc nang danh muc

Ma chirc nang 12

Tén chtic ning Tim kiém

Doi tugng st dung Nguoi dung

Tién diéu kién Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu Nhén vao 6 tim kiém, dién tén san
pham va nhan “Tim kiém”

Két qua Thanh cong: Hién thi san pham

dang tim kiém
Néu that bai: s€ hién thong bao 101

Bing 13 Dic ti chirc ning tim kiém

Ma churc nang

13

Tén chirc nang Dang ban
Doi tuong st dung Nguoi dung
Tién dicu kién Trang chu

Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu

Nhéan vao “Péang ban”

Két qua

Thanh cong: Hién thi trang dang
ban san pham
N¢éu that bai: s€ hién thong bao 161

Bdng 14 Ddc ta chirc nang dang bdane

Ma churc nang 14

Tén chirc nang Ban san pham

Dbi twong sir dung Nguoi dung

Tién diéu kién Trang dang ban
Nguoi dung da dang nhap vao hé
thong

Quy trinh nghiép vu Nhén vao

Két qua Thanh cong:

Néu that bai: s& hién thong bao 15i
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Bing 15 Dic ti chirc ning bdn si phim

Ma chirc ndng

15

Tén chirc nang

Quan 1y san pham

Pbi tuong sir dung

Nguoi dung

Tién di€u kién

Trang chu
Nguoti dung da dang nhap vao hé
thong

Quy trinh nghiép vu

Nhan vao “Quan 1y sdn pham”

Két qua

Thanh cong: Hién thi trang quan ly
san pham N
Neéu that bai: s€ hién thong bao 161

Bing 16 Dic td chirc ning qudn Iy sin phim

Ma chtic nang 16

Tén chirc nang Xac nhan don hang

Pbi tuong str dung Nguoi dung

Tién diéu kién Nguoi dung da dang nhap vao hé
thong
Trang quan 1y don hang

Quy trinh nghiép vu Nhén vao

Két qua Thanh cong: hién thi “Xac nhan
don hang”

Néu that bai: s& hién thong bao 15i

Bdng 17 Ddc ta chirc nang xdac nhdm don hang

1.6.3 So dé tuin tw

e Dang nhip
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e Xem thong tin tai khoan
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Hinh 17 So db tudn tw chirc ning tim kiém sin phim

e Danh muc san pham
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Hinh 19 Chikc ning xem mé td sin phim

e Nhin tin
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Hinh 21 So dé tudn tw thém sin phdm vao gié hang
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Hinh 22 So db tuin tw chirc ning xem gié hing

¢ Thanh toan san pham
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Hinh 23 So dé tudn tw chirc ning phuwong thivc thanh todn

e Ding ban san pham

el gmme Mol
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Hinh 25 So dé tudn tw chirc ning qudn Iy san pham

e Goi ¥ san pham

Ten b daet whioy whe phdm oo g 35
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Hinh 26 So dé tudn tw chivc nang goiy sdn phim

e Admin: Quan Iy san pham
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Hinh 27 So dé tudn tw chivc ning qudn y sdn phim Admin

¢ Admin: Quan ly ngudi dung

Sinh vién thyc hién: Saliengnak Chanthala, Sisanonh Kiattysack Huéng dan: PGS. TS. Nguyén Tén
Khoi 34



Xady dung g dung mua bdn do két hop hé thong goi Y

N kdrii [} il [ (™ Taxi &P . =g
Ny debe mboin i Hbsigewe sl H]
1 g i
L
Py A fmiwre ey Mhie ddeen 1gige
|
Enpuii] mic thoer Sodn: domis
L
Triki e A ki (0 el |
% L)
1T 200 108 |
- il L i Foy
F d fnk i
+ o
Theisi Vi Taia {1l ]
Vaik 10 1 &
-
o Pl iidriny s char | D Pl ey
1 i S
[+3 "
Ty i 1
" @
T iy i
. °
1
Thaka 1 Tl (R L]
" s
-
® L im n
I . 1
® :
] |
- -]
i} 0 i e Sk cdag
o o i
L
= F i Bachrad [Fasliry [ Wreg

Hinh 28 So' dé tudn tw chirc ning qudn Iy nguwoi diung ciia Admin

e Admin: Quan Iy danh muc san pham
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Hinh 29 So dé tudn tw qudn Iy danh muc sin phim ciia Admin

1.7 Thiét ké hé théng goi ¥ san pham
1.7.1 Thudt todn vé goi y sin phim
Trong khudn kho d6 an vé san giao dich do cil, cac hé théng goi y

(Recommendation Systems) dugc phan chia thanh hai nhom tiép can chinh, dua trén
cach thirc khai thac dir liéu tir san phdm va hanh vi nguoi dung:

A. Hé théng go1y dua trén nd1 dung (Content-Based Filtering)

Phuong phéap nay dya trén viéc phan tich cac thudc tinh ciia mat hang dé dua ra dé

xuit trong ty v6i nhitng gi nguoi dung di quan tAm trong qua kh.

e Xay dung ho so sin pham (Item Profiles): Mdi mit hang do cil trén
ReMarket dugc biéu dién dudi dang mot véc-to dac trung (feature
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vector)x. Ddi v6i san db cil, cac dic trung ndy bao gdbm: danh muc (Pién
thoai, Laptop), thuong hiéu (Apple, Samsung), tinh trang (Mdi, Cii), va cac
tir khoa tir m ta san pham.

e Mo hinh dyu doan: H¢ théng coi viéc dy doan murc d quan tam cia nguoi
dung 12 mot bai toan Regression hoic Classification. Str dung mo hinh tuyén
tinh, mtrc 46 quan tim du doan y,,,, ctia ngudi dung $n$ cho san phim $m$
dugc tinh bang cong thic:

Ynm = XmWp + by,
Trong d6 w,, 1avéc-to hé sb dic trung cho s thich cia ngudi dung.
T6i wu héa bang ham mat mat (Loss Function): Dé tim duoc mo hinh w,, téi vy, hé
thong ap dung ky thuat Ridge Regression. Ham mat mat £, duoc xac dinh nham tdi

thiéu hoa sai s6 giita gia tri du doan va gia tri thuc té (nhu luot thich hodc danh gia),
két hop véi thanh phan kiém soat (regularization term) dé tranh hién tuong qua khop:

L =53 Z(xw + by — yni)? + |Iwn||

lEfL,L

Up | U | U | Uz | Ug | Uy | Ug

g
@8
~J
~J
o A e )
~J
~J
~J

¥}
=J

.
-

2|3 4 | 7
0|4 [

Hinh 30 Vi du Ultility matrix

NN
=~ |
| & M

Vi du vé utility matrix dya trén sb sao mot user rate cho mot item. Mot cach truc
quan, hanh vi cua u0 giong véi ul hon la u2,u3,u4,us5,u6. Tur do c6 thé dy doan
rang u0 s€ quan tam t41 12 vi ul cling quan tam tdi item nay.
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B. Phuong phap loc cong tac (Collaborative Filtering)

Khac v61 phuong phap trén, loc cong tdc dua ra goi y dua trén sy tuong quan

(similarity) vé hanh vi giira cac ngudi dung hodc cic san pham trong cong dong
ReMarket.

Ma trén tién ich (Utility Matrix): Dit liéu twong tac dugc to chirc thanh ma
tran Y voi cac hang 13 san phim va céc cot 13 nguoi dung. Cac 6 trong ma tran
chua gid tri (rating) thé hién mirc d quan tam, trong khi cac 6 trbng (dau "?") 1a
nhiing gia tri ma hé thong can dy doan dé dua ra goi y.

Xac dinh sy twong dong (Similarity functions): Cong viéc quan trong nhat 1a

xac dinh muc do giéng nhau giita cac nguoi dung dya trén lich st hanh vi cta

ho. M6t ham twong dong t6t cn dam bao rang néu ngudi dung u0va ul cd
chung s¢ thich véi nhiéu mén db cii, gia tri twong dong giita ho s& cao hon so
v6i cac nguoi dung khac.

Xir 1y dir liéu thwa thét: Do nguoi dung thuong chi twong tac voi mot sb

luong rat nho san phém, ma tran thuong bi thiéu nhiéu dir liéu. Hé théng thuc

hién chuan hoa bang cach st dung gia trj trung binh cong céc lugt twong tic ciia
moi ngudi dung dé 1ap day cac khoang tréng mot cach hop 1y, tranh sai 1éch do
tinh cach "d&" hodc "kho" cua nguoi dung khi danh gia san pham.

U'u diém: Gitp nguoi dung kham pha ra cic nhu ciu méi (nhu mua phu kién

may anh sau khi d3 mua may anh cii) dya trén hanh vi ciia nhitng nguoi c6 cung

dam mé.

e C.Tong két va Pinh hudng ap dung (Hybrid Approach)

e Trong du an ReMarket, chung t6i nhan théiy viéc st dung don 1é¢ mot
phuong phap s& dan dén cac han ché nhu vin dé "Khdi dau lanh" (cho nguoi
dung/san pham mai) hoic sy han hep trong goi y ndi dung. Do d6, hé thong
s& két hop ca hai phuong phap:

. St dung Content-Based d¢ dam biao moi tin ddng méi cia ngudi ban déu co co

hoi hién thi thong qua phan tich dic trung san pham.
Ap dung Collaborative Filtering dé ca nhan hoa danh sach goi y dua trén sy
tuong dong cua cong dong nguoi mua, tir do tang ty 1¢ chot don cho tng dung.
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1.7.2 So dé nguyén Iy hoat dong ciia hé thong goi y san phdam (Recommendation
System)

Ngubn dir ligu (Input)

Lich sir mem/fclick Lich sur mua hang Thang tin san phiam mon

[+

}J\ \ thdng Al {Processing)

v

- - - Lgc cing tac - Collaborative Loc dua trén nii dung
Phin hii cla User
Filte ring Content-bhasad
Tra vé list ID Tra va list 1D

l J
Hidn thi [Dmeaut) —

Truy vin chi tidt tir

\ - MongoD8

Riact 15! Hidn thi Trang Chi

Hinh 31 So dé nguyén Iy hoat dpng ciia hé thong goi y

Trong Hé théng mua ban, chiic ning goi ¥ san pham dong vai tro then chdt
trong viéc tang ty 1¢ chuyén do1 bang cach cé nhan hoda trai nghiém nguoi dung. Quy
trinh van hanh dya trén so d6 nguyén ly sau:

Thu thap dir li€éu hanh vi (Data Collection)
Hé théng bat dau bang viéc ghi nhan cac twong tac thyc té tir phia nguoi ding
trén nén tang:
e Tuwong tac tryc tiép: Ghi lai cic san pham ngudi ding dd xem, da thém vao
g16 hang hoac lich sit mua ban thanh cong.
e Dir liéu hang héa: Cap nhat thong tin vé& cac mat hang méi duoc dang tai
dé dua vao "kho" dir lidu tiém ning cho Al phan tich.

Xir ly qua Al Engine (Processing)
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Dit liéu thd tir nguoi ding dugc truyén tai tir React JS qua FastAPI dé di vao bo
may phan tich Al. Tai day, hai phuong phap chinh dugc ap dung:

Phan tich sy twong ddng: Al so sanh hanh vi cia nguoi dung hién tai voi
cac nhém nguoi dung khac trong Hé thong mua ban dé tim ra nhirng san
pham ma "nhiing nguoi gidng ban ciing thich".

Phén tich dic tinh sin phim: Dya trén danh muc va tir khoa ciia nhiing
mon dd ngudi dung vira xem dé tim kiém cac mit hang c6 dic diém tuong
ddng trong co so dir licu.

Xuit dit liéu va Hién thi (Output & Rendering)

Trich xuit ID: Sau khi xt 1y, AI Engine s& tra vé mot danh sach cac ma
dinh danh san pham t&i wu nhat.

Két ndi Database: FastAPI nhan danh sach ID nay va thuc hién truy van
ddng thoi vao MongoDB dé 1dy cac thong tin chi tiét nhu hinh anh, gia ban
va danh gia.

Phan hdi giao dién: Thong tin dugce day vé phia ngudi ding, hién thi tai
cac muc nhu "San phém ndi bat" hodc "Goi y danh cho ban" trén trang chu
ctia Hé thong mua ban.

1.8 Thiét ké co s& dir liéu
1.8.1 So dé quan hé thuc thé (ERD)

So d6 ERD md ta cac mdi quan hé, 1am ndi bat cach bang nguoi dung dong vai
tro 1a trung tam két noi cac giao dich, nhat ky va ndi dung.
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Hinh 36 Gom nhém hién thi

1.8.2 Tw dién dit liéu (Data Dictionary)

Bang user (Quan ly nguoi dung)
e Bang nay luu trit thong tin co ban va so du tai khoan ctia nguoi dung.

Column Data Type Constraint | Description
ID duy nhét
. cua nguoi
id SERIAL PK dung (Tu
dong tang)
Tén dang
UNIQUE, A 1A
username VARCHAR(80) NOT NULL rlhf_lp hé
thong
. UNIQUE, bia chi email
email VARCHARO) | NOTNULL | nguoi dimg
Ch}léi mat
password VARCHAR NOT NULL | khau da ma
hoa Berypt
0: User, 1:
role INTEGER DEFAULT Admin, 2:
0
Guest
S6 du hién
balance DOUBLE DEFAULT tai cho cac
0.0 .
dich vu
Trang thai tai
block BOOLEAN khoan (True
néu bi khoa)
time created | VARCHAR Thm‘ filem7
- tao tai khoan

Bdng 18 Qudn ly ngwoi dung

e Bang product (quan 1y san pham)

Sinh vién thyc hién: Saliengnak Chanthala, Sisanonh Kiattysack Huéng dan: PGS. TS. Nguyén Tén

Khoi

45




Xay dung ting dung mua bén dé két hop hé théng goi v

Luu trit thong tin chi tiét vé cac mat hang duoc ding ban trén ReMarket.

Column Data Type Constraint | Description

ID duy nhét
id VARCHAR(24) [PK cua san
pham

Tham chiéu
seller_id VARCHAR(24) | FK den users.id
(Ngudi ban)

Tiéu dé tin
dang ban
san pham

NOT

title VARCHAR(200) | \ir |

Gia ban
NOT niém yét
NULL cla san
pham

price DECIMAL(10,2)

Tinh trang
mon hang
(Mo,
Ci,...)

condition VARCHAR(20)

Trang thai
tin dang
(Active,
Sold,...)

status VARCHAR(20)

Tham chiéu
category_id | VARCHAR(24) | FK den bang
categories

Bing 19 Qudn Iy sin phim

e Bang transaction (Quan ly giao dich)
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Column

Data Type

Constraint

Description

id

VARCHAR(24) | PK

ID duy nhét
cua giao
dich

user_id

VARCHAR(24) | FK

Tham chiéu
dén users.id
nguoi thue
hién

amount

DOUBLE

NOT
NULL

So6 tién cua
giao dich

status

INTEGER

Trang thai
(0: Cho, 1:
Thanh
cong, 2:
Loi)

payment_method

STRING

Phuong
thue (Vi,
Chuyén
khoan,...)

Bdng 20 Quadan ly giao dich

Béang conversations (Quan 1y hoi thoai)

Column

Data Type

Constraint

Description

id

VARCHAR(24)

PK

ID duy nhat
cua cudc
hoi thoai

user_id

VARCHAR(24)

FK

Tham chiéu
deén nguoi
bat dau chat
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Tiéu dé
title STRING hodc ten
cudc hoi
thoai
Thoi diém
updated_at | TIMESTAMP cap nhat tin
- nhan cudi
cung
Bdng 21 Quan ly hi thoai
e Bang chi tiét tin nhin
Column Data Type Constraint | Description
id SERIAL PK 1D duy nhat ctia
tin nhan
conversation_id | VARCHAR(24) | FK Tham chicu dén
- conversations.id
message TEXT NQ} duzlg t17n
nhan van ban
Loai (User, Al,
message_type STRING System)
Luu triv
metadata ISON Vector/ Cpntext
cho Retrieval
Process
Bing 22 Chi tiét tin nhdn
Bang ai_usage (Theo doi st dung Al)
Data Type Constraint | Description
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ID duy nhat

id SERIAL PK Y .
cua ban ghi

Tham chiéu

user_id VARCHAR(24) | FK £ .
- dén users.id

Tén model
Al da st
dung (GPT,
Claude,...)

model STRING

S6 luong
tokens_used | INTEGER tokens tiéu
ton

Chi phi quy
cost DOUBLE doi tuong
ng

Bdng 23 Theo doi sir dung Al

Chwong 3: TRIEN KHAI VA PANH GIA KET QUA

1.9 Trién khai hé thong Ung dung Mua ban
1.9.1 Moi trwong trién khai

Hé thong duoc xay dung theo kién tric phan tang tip trung. Thay vi sir dung mot Al
Server doc lap, cac kha nang tinh toan tri tu¢ nhan tao dugc tich hop truc tiép dudi dang
cac thu vién va module bén trong Backend Service. Diéu nay gitip t6i wu hoa viée truyén
tai dir liéu gifra logic nghi€p vu va mo hinh Al
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Recommandgation

Hinh 37 Moi truong cua wrng dung

Dua trén mo hinh dich vu, hé théng duoc thiét ké theo kién trac Client-Server hién dai,
chia lam ba 16p chinh dé€ dam bao kha nang mo rdng va bao mat:

« Frontend Service (Giao dién ngudi dung): Sir dung thu vién React JS dé xay
dung giao di¢n web dong. Lop nay chiu trach nhiém tuong tac truc ti€p voi ngudi
dung qua Internet va guri cac yéu cau xac thuc (Authorize User) té1 Backend.

« Backend Service (Dich vu xir ly): Trung tam cua hé théqg 1a FastAPI, mot
framework Python hi€u nang cao. FastAPI dong vai tro di€éu phoi, xt 1y logic
nghiép vu, quan 1y ludng dir liéu gifra nguoi dung, co sé dit licu va tri tué¢ nhan
tao.

« Data Store (Lwu trit dir liéu): Hé thong sur dung MongoDB, mét co s¢ dir lidu
NoSQL manh mé, gitip luu tri linh hoat cac thong tin vé ngudi ding, san pham
va cac giao dich phuire tap trong ting dung ReMarket.

« Recommendation AI (Tri tu¢ nhan tao): Mot module Al riéng biét dugc tich
hop truc tiép v6i Backend dé thuc hién cac thudt toan go1 y san phém ca nhan
hoa cho tirng nguoi dung.

1.10 Huéng din cai dit va két qua demo
1.10.1 Hwéng dén cai dgt

Toan bd ma nguon cua dy an dugc quan ly va luu trir tap trung trén nén tang GitHub,
gitip dam bao tinh dong bo va thudn tién trong viée phat trién nhém. Dé van hanh chuong

trinh hoan chinh dudi méi truong may cuc bo (Local), chung ta thyuc hién theo cac budc
chi tiét sau:
a. Phia may chu (Backend Service - FastAPI)
Backend dong vai tr6 1a "bg nédo" di€u phoi toan bd logic nghiép vu va tich hop cac
module Al thong minh. Quy trinh khoi chay bao gom:

e Tai mi ngudn: Sur dung lénh git clone [URL Backend] dé tai toan bo ma
ngudn tir GitHub vé may tinh ca nhan.

* Khéi tao mdi truong: Truy cap vao thu myc gbc cua Backend. Trude khi
chay, can cai dit cac thu vién can thiét bang cach sir dung trinh quan 1y goi phu
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hop dé dam bao céc g61 nhu fastapi, pymongo, va cac thu vién ho tro Al dugc
tich hop day du.
o Khéi chay hé théng: Dé kich hoat Server, chiing ta str dung 1énh:
uvicorn app.main:app --reload --host 0.0.0.0 --port 8000

b. Phia giao dién nguoi dung (Frontend — Web Application)
Frontend dugc xay dung dé cung cap giao dién twong tac truc quan cho ngudi mua va
ngudi ban, két ndi tryc tiép voi Backend qua AP

e Tai mi ngudn: Thyc hién 1énh git clone [URL Frontend] dé sao chép bd ma
chuong trinh giao dién vé may.

e Cai dit thw vién: Tai thu muc gdc cia ma ngudn Frontend, chay 1énh npm
install. Trinh quan Iy g6i NPM sé tu dong phan tich tép cdu hinh va tai vé cac
g61 thu vién 1ién quan nhu React JS hoac Next.js.

e Vin hanh tng dung: Cu01 cung, thyc hién 1énh npm run dev. Lénh nay khoi
dong méi trudng phat trién (Development Mode), bién dich ma ngudn va chay
ung dung web trén trinh duyét (thuong ¢ dia chi localhost:3000).

1.10.2 Két qua demo

Phan nay trinh bay chi tiét két qua thuc hién giao dién nguoi dung thuc té ctia hé
théng thwong mai dién tir dd cii ReMarket sau khi hoan thién qua trinh phat trién va
dong goi. Cac hinh anh minh hoa dudi day khong chi phan anh két qua tham my vé
mat thiét ké (UT) ma con the hién kha nang t6i wu hoa trai nghiém nguoi ding (UX)
thong qua cac mo ta chi tiét vé chirc ning, luong tuong tac gitra ngudi mua, nguoi ban
va dic biét 1a sy hd tro thong minh tir hé théng Al duogc tich hop tryc tiép trén
Backend.

a. bang nhap
- Giao di¢n dang nhap la "cf)ng chao" bao mat, dinh danh nguoi dung trude khi
ho tham gia vao cac hoat ddng mua ban trén nén tang. Viéc xac thuc chinh xac
gitip hé thong c4 nhan hoa trai nghiém, quan 1y sé du tai khoan va bao vé lich
su giao dich cua tirng ca nhan.
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Secandiand

Ding nhde

&
Hinh 38 Giao dién dang nhdp

b. Pang ky

Cho phép nguoi ding méi tao tai khoan dé tham gia mua béan trén hé thong.
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.- — -

Dg vyt by

Secursdrara

Hinh 39 Giao dié¢n dang ky

c. Trang chu
Day la giao dién chinh gitip nguoi dung tiép can nhanh chdng cdc danh myc san pham,
tim ki€ém mon d6 can mua va theo doi cac mat hang dang hoat dong trén hé thong.

- — . B s

Mua sam

Thong minh hon

vdi Al coming soon!

° Hé Thiéng Ggl y cho ban

i .mmwywwc m

- - . -

Mo

Hinh 40 Giao dién trang chu
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d. San pham
Giao dién san pham trén trang chu Hién thi toan bd danh muc hang hoa dang dugc rao
ban trén hé thong dé nguoi dung dé dang lya chon.

- San pham ndi bat quang ba cac san pham c6 luot tuong tac cao hoac dugc danh
ia t6t nham kich thich nhu ciu mua sim cua ngudi dung.

¥00.0000 1 400 0000 2.000 CCog § 000 G000

Cev e e i Thioe van g R W Thie wan g

Hinh 41 Giao dién sin phim
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e. Danh muc
Giao dién danh muc cung cap cai nhin tong quan vé cac nhom nganh hang gitup nguoi
dung nhanh chéng dinh vi loai san phim can tim.

- B@ lgoc nhanh: Cho phép ngudi dung sap xép danh muc theo céc tiéu chi nhu:
Tat ca, Xu hudng, Méi nhat, Giam gia hoic D3 xac minh.

- Giao dién danh muc chinh: Hién thi cac nhoém hang pho bién kém theo s6
luong san phém hién c6 (vi du: Electronics, Fashion & Accessories, Furniture,

V.V.).

Dand mge nél bt

P b e Podrar A At - o Inm—— e w4 e g e D

(=)
E ' &

Sinh vién thyc hién: Saliengnak Chanthala, Sisanonh Kiattysack Huéng dan: PGS. TS. Nguyén Tén
Khoéi 55



Xady dung iing dung mua bdn do két hop hé thong goi ¥

- — u
- (amn ro g trere
-
- [ |
L [ [T
'
. - Y
L e
"
7’/ o
= : E

e Rt

&

Hinh 42 Giao di¢n danh muc

f. M6 ta san pham

Giao dién mé ta san pham cung cip thong tin day du va chi tiét nhat vé mot san pham
cu thé dé nguoi dung c6 du co s¢ dua ra quyét dinh mua hang.

Samansng Dabery 577 UBee JROIE 04 B Damg T8

14500000 ¢ [ =)

]
injge

Hinh 43 Giao dié¢n mé ti sin phim
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g. Nhin tin

Chtrc ning nay Cho phép ngudi mua va nguoi ban trao ddi truc tiép thong tin vé tinh
trang san pham, thuong luong gia ca va théa thuan phuong thire giao hang.

- Cira s6 Chat nhanh: Xuat hién ngay trén trang chi tiét san phim khi nhan nut
"Nhén tin", hién thi tom tit thong tin mén hang dang quan tim dé hai bén dé
dang theo ddi bdi canh cudc tro chuyén.

- H@ thong tin nhin tip trung: Mot trang quan 1y tin nhan riéng biét liét ké
danh sach tat ca cac cudc hoi thoai (Conversations), gitip ngudi dung tim kiém va
quan ly lich st trao ddi mot cach khoa hoc.

- Thanh phan twong tic: Bao gdm 6 nhap liéu van ban, nit giri tin nhan nhanh
va hién thi trang thai hoat dong (online/offline) cua ddi phuong.

Tin nhin °
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Hinh 44 Giao dién nhin tin

h. Quan ly don mua
Giao dién giup nguoi mua theo doi 10 trinh va trang thai cua tat ca cac san pham da
dat hang, tir lic cho x4c nhén dén khi hoan thanh hodc huy bo.

A e - e L e

Hinh 45 Giao dién qudn ly don mua
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Hinh 46 Giao dién gio hang

Pay 14 noi luu trit tam thoi cac san pham nguoi dung c6 ¥ dinh mua, cho phép kiém tra
lai s0 lugng va tong chi phi trudce khi tién hanh thanh toan.

Danh sach san pham: Hién thi chi tiét tng mén hang kém hinh anh, tén, phan
loai (vi du: used_good) va gia tién twong tng.

B¢ diéu khién s6 lwgng: Cho phép ngudi dung ting/giam sé lwong san pham
hodc x6a bé mon hang kh()ng con nhu cau truc tiép trén giao dién.

Tém tit don hang: Cung cap bang tinh toan chi tiét bao gom tong tién hang,
phi van chuyen va tong cong so tién cudi cung can tra.

Ma giam gia (Voucher): Tich hop khu vyc chon hodc nhdp ma wu dai nhu
Mién phi van chuyén, Giam 10% dé tdi uu chi phi cho ngudi mua.

Niit thanh toan: Nut "Mua hang" ndi bat kém sd lugng san pham da chon dé
nguoi ding dé dang chuyén sang budc hoan tat don hang.

j. Dang ban san pham

Cung cap cong cu cho ngudi ban ty tao tin ddng rao ban cdc moén do cii, giup h¢ thong
cap nhat nguon hang méi lién tuc.

Thong tin co ban: Nguoi dung lya chon danh muc chinh va nhép céc dir li¢u
c6t 161 nhu Tiéu d& san pham, MO ta chi tiét, Gia ban, Gia gbc va Thuong hiéu.
Quan 1y kho hang: Tich hop céc trudng nhap lidu vé S6 luong, Model san
pham va ma SKU d¢é thuan tién cho viéc theo ddi ton kho.
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e Théng tin bo sung chuyén siu: Cho phep nguoi ban cép nhat thém cac phu
kién di kém, tinh nang ndi bat, thong s6 ky thuat chi tiét va ca cac bién thé san
pham (nhu Mau séc, Kich thuéc).

e Thanh tién d9: Hién thi mirc d6 hoan thanh thong tin (vi du: 40% hoan thanh)

dé nhic nhd nguoi ban bd sung dit liu gitp tin dang thu hit hon.
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Hinh 47 Giao dién ding bdn sin phim
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k. Quan ly san pham

Day 1a giao dién cho ngudi ban mét trung tdm diéu khién toan dién dé theo dai hidu
suat ban hang, quan 1y lugng ton kho va xtr Iy don hang tap trung.

Bang thong ké tong quan: Hién thi nhanh céc chi s6 quan trong nhu: Tong
don hang, Doanh thu thang, Pon chd xac nhan va Pon cho thu COD.

Biéu dd ting truong: Cac chi sd c6 kém theo ty 1& phan trim so voi thang
trude dé ngudi ban dé dang danh gia hiéu qua kinh doanh.

Danh sich don hang gin diy: Khu vuc trung tdm hién thi cac giao dich méi
nhat can xur 1y, gitp nguoi ban khong bo 15 don hang cta khach.

Thanh diéu hwéng nghiép vu: Bao gdm cac muc quéan 1y chuyén siu nhu:
Téng quan, Pon hang, San pham va Thong ké.

Hanh dong nhanh & Thong bao: Tich hop cic nat tit nhu "Thém san pham
moi" va khu vuc thong bao nhic nhd vé cac don hang can xac nhan trong vong
24 gio.
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Hinh 48 Giao dién qudn ly sin phiam

l. Thong tin c4 nhan
Giao dién nguoi dung tu quan 1y va cap nhat cac thong tin dinh danh, gitip tdng dg tin
cay khi tham gia giao dich va ho trg hé thong trong viéc xéac thuc tai khoan.
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Hinh 49 Giao dién thong tin ca nhdn
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m. Quan ly bdo mat
Cung cap cac cong cu thict 1ap an toan giap nguoi dung bdo v¢ tai khoan, ngan chan
truy cap trai phép va bao mat dir liéu giao dich.

e Doi mit khau: Gom céc truong nhap liéu mat khau hién tai, mat khau méi va
xac nhan mat khau mai dé dam bao tinh chinh xac khi thay déi.

e Bang théng ké nhanh: Tuong ty trang thong tin c4 nhan, hé thong hién thi
diém danh gia trung binh (vi dy: 4.8 sao) va s6 don hang dé nguoi dung tu theo
doi uy tin tai khoan minh.

e Li tat Ping xuit: Nut ding xuit dugc bd tri cudi thanh diéu hudng giup

ngudi ding thoat phién 1am viéc an toan trén céc thiét bi cong cong.

L

Hinh 50 Giao dién qudn ly bdo mdt

n. Giao dién Dashboard Quan tri (Admin Dashboard)
Cung cap céi nhin tong thé vé "sttc khde" cua toan h¢ thong thong qua cac so li¢u
thong ké thoi gian thyc.

e S6 li¢u tong quat: Thong ké tong so ngudi diung, san pham, don hang, doanh
thu, s6 nguoi dang online va tong s6 cudc chat.

e Hoat dong gan day: Danh sich cac sy kién méi nhat nhu ngudi ding méi dang
ky, san pham méi dugc ding hodc don hang vira hoan thanh.

e Trang thai hé théng: Hién thi tinh trang hoat dong cua Database, API, Server
va hé thong Chat (Online/Stable/Normal/Active).
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Hinh 51 Giao di¢n Dashboard Admin

0. Quan ly nguoi dung
Cho phép Admin giam sat, phan quyén va xu 1y céac tai khoan vi pham chinh sach cua
hé thong.
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Hinh 52 Giao dién qudn ly nguwoi dung Admin

p. Quan Iy san pham
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Kiém so4t chit luong nodi dung hang hoa dwgc ding tai trén san.
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Hinh 53 Giao dién qudn Iy sdn phim Admin

q. Quan ly danh myc 7 ’ 7
Thiét 1ap cau triic phan loai hang héa dé nguoi dung dé dang tim kiém san pham.

e Caiu tric phan cip (Hierarchy): Hién thi cac danh muc chinh va danh muc
con mdt cach truc quan.

e Thong ké danh muc: Cho biét tong s6 danh muc dang hoat dong va so luong
san pham con trong ting nhom.

e Thém mdi: Nut "Add New Category" cho phép Admin mé rong thém cac
nganh hang kinh doanh mé.
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1.

Tén dé tai

KET LUAN

Két luan dat duogc

D0 an da hoan thanh viéc xay dung hé thong san thuwong mai dién tir 46 cii véi cac
két qua cu thé nhu sau:

e Vé mit hé théng: Xay dung thanh coéng nén tang Web hoan chinh sir dung
kién trtc hién dai v6i FastAPI (Backend), React JS (Frontend) va
MongoDB (Database).

e V& mit chirc nang nguoi dung: * Thiét 1ap quy trinh Ping nhap/Ping ky
bao mat, hd trg nhiéu phuong thirc dinh danh va dang nhap x4 hoi.

e Xay dung bd loc Danh muc va Sian pham thong minh, giup ngudi ding
tiép can hang héa nhanh chong.

e Hoan thién ludng Mua bén: tir khau dang tin san pham chi tiét, quan 1y gio
hang dén theo ddi don mua truc quan.

e Tich hop hé théng Nhin tin thoi gian thwe, tao moi trudng trao doi truc
tiép gitta ngudi mua va nguoi ban.

e V& mit quan tri: * Phat trién trung tam Seller Center gitip ngudi ban quan
1y kho hang va theo ddi doanh thu hi¢u qua.

e Xay dung hé thong Admin Dashboard manh mé& cho phép quan tri vién
kiém soat toan bd nguoi dung, san phém va trang thai van hanh cua hé
théng.

o V& mat trai nghiém: Giao dién dugc thiét ké hién dai, tdi gidn va déng bo,
dam bao tinh tién dung cho ca nguoi dung phd théng va quan tri vién.

2. Nhiing han ché
Bén canh nhiing két qua dat duoc, d0 an van con ton tai mot so6 han ché do gidi han vé
thot gian va kinh nghiém thuec té:

Tinh niing thanh toan: Hé thdng hién tai chu yéu tip trung vao viéc theo ddi
quy trinh giao dich thii cong va thu ho (COD). Viéc chua tich hop cac cong
thanh todn truc tuyén (nhu MoMo, ZaloPay) khién quy trinh mua ban chua dat
duogc tinh ty dong hoa cao nhat.

Dir liéu thir nghiém: Hé thong méi chi duogc kiém thir trén bo dit liéu mau
quy mo nhé v6i 17 san pham va 8 danh myc. Hiéu ning xir 1y va kha nang tdi
ru héa truy van cia co s dit liéu MongoDB khi trién khai véi lugng dit lidu
thuc té 16n (Big Data) chua duoc kiém chimg toan dién.

Khi niing tw dong hoa van chuyén: Tinh ning quan 1y van chuyén hién tai
moi ding lai & viéc cap nhat trang thdi mo phong trén giao dién. Hé thong chua
c6 su két ndi truc tiép voi API cua cac don vi van chuyén thuc té dé tu dong
tinh phi giao hang va cip nhat 10 trinh don hang theo thoi gian thuc.

Xac thwe hang héa: Module ding ban san phdm cho phép nguoi dung tu do
nhap liéu thong tin va hinh anh. Tuy nhién, kha nang kiém duyét noi dung tu
dong hoic st dung AI dé phat hién hang gia, hang kém chét luong dua trén
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hinh 4nh dang tai con han ché, van phy thudc nhiéu vao su quan ly thu cong cia
Admin.

Hé théng thong bao: Tinh nang nhin tin d3 hoat dong 6n dinh trong phién

lam viéc tryc tiép. Tuy nhién, kha nang gui thong bao day (Push Notification)
hoic giri Email nhic nhd khi ngudi ding khong truc tuyén van chua dugc trién
khai hoan thién.

3. Hudng phat trién
D¢ hé thong hoan thién hon va c6 kha nang ing dung thuc té cao trong thi truong
thuong mai dién tir do cii, cac hudng phat trién ti€p theo dugc dé xuat bao gom:

Tich hop thanh toan va vin chuyén: Nghién ctru két ndi cac cong thanh
toan di¢n tor (MoMo, VNPay) va cac API cta don vi van chuyén (Giao
Hang Nhanh, Viettel Post) dé tu dong hoa hoan toan quy trinh tir khi dat
hang dén khi giao hang thanh cong.

T6i wu hoa hiéu niing hé thong: Ap dung cac k¥ thuat Caching (nhu
Redis) dé luu trit cac danh muc san pham phd bién va téi wu hoa truy van
MongoDB thong qua Indexing, giup hé thong duy tri tc do phan hoi nhanh
khi quy mo san pham ting 1én hang nghin don vi.

Néng cAp tri tu¢ nhan tao (AI): Cai thién module Recommendation Al
dé goi ¥ san pham chinh xac hon dya trén hanh vi chi tiét cia nguoi dung.
Dong thoi, phat trién tinh ning Al nhan dién hinh anh dé tu dong kiém
duyét chat lugng san pham va phat hién hang vi pham chinh sach ngay khi
nguoi ban dang tai.

Hoan thién hé thdng twong tic: Nang cap tinh niang nhin tin 1én cong
nghé WebSocket tién tién hon dé dam bao do tré thap nhat. Tich hop hé
thdng thong bao diy (Push Notifications) trén trinh duyét va thiét bi di dong
dé nguoi dung khong bo 15 cac tin nhin hodc cap nhat quan trong tir don
hang.

Phat trién da nén tang: Xay dung phién ban ing dung di dong (Mobile
App) sir dung React Native dé dong bd v6i ma nguon hién tai, cho phép
nguoi dung dang ban san pham bang anh chup tryc tlep tir dién thoai mot
cach thuén tién nhat.
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