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TOM TAT

Tén dé tai: Ung dung Al trong mua sam thoi trang théng minh.
Sinh vién thuc hién: Lé Vin Bao Quéc

S6 thé SV: 102210227 Lop: 21TCLC _DT3
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Thuong mai dién tir ngdy cang phat trién kéo theo nhu cau ning cao trai nghiém ngudi
dung va c4 nhan héa hanh vi mua sam. Tuy nhién, viéc lwa chon san phdm qua man hinh
con nhiéu bét tién nhu mat thoi gian, thiéu goi y pht hop va han ché tuong tac. Dé tai
“Ung dung Al trong mua sim thoi trang théng minh” nham x4y dung mot nén tang tich
hop cong nghé tri tué nhan tao dé hd trg nguoi dung hiéu qua hon trong qua trinh ra
quyét dinh.

Hé thong tap trung vao tinh tién loi, c4 nhan hoa va kha nang md rong. Ngudi ding co
thé dang nhap, tim kiém va xem san pham nhanh chong. Chatbot Al phét trién dua trén
mo hinh ngén nglr Gemini, tu van san pham thong qua phén tich dir liéu khach hang va
xtr Iy ngon ngit ty nhién. Bén canh d6, hé thong tich hop tim kiém thong minh, cho phép
mo ta san pham bang 10i n6i hodc van ban ty nhién thay vi dung tir khoa.

Vé cong nghé, giao dién dugc xay dung bang Next.js gitp t6i vu toc do va trai nghiém
nguoi dung. Backend st dung Python két hop Django, co s& dit liéu PostgreSQL dam
bao hiéu qua luu trit va truy van. M6 hinh Gemini dong vai trd c6t 13i trong viéc xir 1y
va tuong tac ngdén ngit ty nhién.

Két qua mong doi 1a mot nén tang thuong mai dién tor thong minh, hoat dong 6n dinh,
dap ung t6t nhu cau ngudi dung va dé mé rong. Hé thong giup rat ngan thoi gian tim
kiém, ting murc d6 hai long va giam chi phi van hanh nho tu dong hoéa. P6 an dong thoi
c6 gid tri thuc tién va khoa hoc, mé ra huéng tng dung Al trong nhiéu linh vuc khac
nhu y té, gido duc va du lich.
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Ho tén sinh vién: L& Van Bao Qudc S6 thé sinh vién: 102210227

Lop: 21TCLC DT3 Khoa: Cong ngh¢ thong tin Nganh: Cong ngh¢ thong tin
Tén dé tai do an:

Ung dung Al trong mua sam thoi trang thong minh

Pé tai thuje dién: 1O C6 ky két théa thudn sé hivu tri tué déi véi két qua thiee hién

Cdc s6 liéu va dir liéu ban dau:

Néi dung cdc phan thuyét minh va tinh todn:

Mé dau:

Trinh bdy tong quan vé dé tai “Ung dung Al trong mua sam thoi trang théng minh”,
néu bdt béi canh, vin dé thyc tién, muc tiéu hwdomg dén va phwong phdp trién khai do
an. Gioi thiéu ngd'n gon b6 cuc cia bdo cdo.

Chwong 1: Co sé Iy thuyét:

Trinh bay cdc Iy thuyét trong tdm nhuw tri tué nhdn tao, xvr 1y ngén ngit tw nhién (NLP),
vector héa van ban, mé hinh Gemini API, co so dir liéu vector (ChromaDB), ciing nhu
khdi niém RAG (Retrieval-Augmented Generation). Nhitng nén tang ndy déng vai trd
lam cong nghé cot 16i dé xdy dwng hé thong chatbot va tim kiém théng minh trong dé
tai.

Chuwong 2: Phan tich va thiét ké hé thong:

Trinh bay chi tiét qud trinh phan tich yéu cau nguwoi ding va nghiép vu trong hé thong
thurong mai dién tir théng minh. Bao gom déc ta chirc nang, tac nhan (actor), so do use-
case, so' do hoat dong, thiét ké co s& dir liéu va logic h¢ thdng Al
Chuwong nay ciing phdn tich hanh vi nguoi tiéu ding, so sanh hé thong véi nén ting hién
c6 va trinh bay qud trinh kiém thir hé thong.

Chwong 3: Trién khai va dinh gid két qua:

Trinh bay cong nghé sir dung (Nextjs, Django, Gemini API, Docker, PostgreSQL,
ChromaDB), cdu triic hé thong va cdch tich hop cdc mé dun Al. Chuong ciing minh hoa
qud trinh trién khai thiee té hé thong va hién thi giao dién chirc nang, dong thoi duwa ra
cac danh gid vé hiéu qua hoat ddng, phan hoi Al va trai nghiém nguwoi ding.



Két lugn va hwéng phit trién:

Téng két cdc két qua dat dwoc trong dé tai, danh gid mirc d¢ hodn thanh so véi muc tiéu
ban dau. Néu ra mét sé han ché con ton tai va dé xudt cdc hudng mo rong nhu tich hop
voice search, recommendation engine hodc phdn tich cam xiic dé phdt trién hé thong
thanh nén tang thwong mai dién tir AI hoan chinh hon.

Cdc ban vé, do thi (ghi ré cdc logi va kich thude ban vé ):

Ho 161 nGuot RGN dan: ... ...
Ngay giao nhiém vu do an: ... foin. /202.....
Ngay hoan thanh do an: ... Jei/202......

Pa Nang, ngay  thing  ndm 202
Truéng BOmon .......................... Nguoi hwéng din



LOI NOI PAU

Dé bat dau véi bai bao cdo, trwde tién em xin phép duge giri nhiing 16i cam on
chan thanh nhit dén véi tt ca théy, c6 da giup d& em trong subt qué trinh thyuc hién dd
an t6t nghiép noi riéng va trong sudt qua trinh hoc tip noéi chung.

Em xin chin thanh cam on thay TS. Trinh Céng Duy, ngudi da tryc tiép hudng
dan, nhan xét, gop ¥ cho em trong sudt qua trinh thyc hién d6 an tot nghiép. Em ciing
xin giri 101 cam on sdu sic dén Ban gidm hiéu nha trudng, cac thiy cd trong khoa Cong
ngh¢ thong tin va cac can bd tai nha truong da tao diéu kién t6t nhat cho em trong subt
qua trinh hoc tap va thyc hién do an tt nghiép.

Véi diéu kién thoi gian thuc hién c6 han, kién thirc con nhiéu han ché nén dd an
chic chén s& khong tranh khéi nhiing thiéu s6t nhat dinh. Em rét mong nhan dugc nhiing
101 nhan xét, gop ¥ ciia quy thay cb gido dé em c6 thé hoan thién va phat trién dé tai d6
an trong tuong lai.

Mot 1an nita em xin gui 10i cam on chan thanh dén tit ca moi ngudi da gilp do
em hoan thién do an nay!

Sinh vién thyc hién



CAM DOAN

TOi xin cam doan:

1. Noi dung trong d6 an nay la do t6i thuc hién dudi sy hudng dan truc tiép cia
TS. Trinh Céng Duy.

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

3. Néu c6 nhitng sao chép khong hop 18, vi pham, t6i xin chiju hoan toan trach
nhiém.

Sinh vién thyuc hién
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Ung dung Al trong mua sim thoi trang thdng minh

MO DAU

1. Téng quan vé dé tai
Trong bdi canh thwong mai dién tr phat trién manh mé&, ngudi tiéu dung ngay
cang ky vong vao nhitng trai nghiém mua sim tién loi, nhanh chong va mang tinh
ca nhan hda cao. Tuy nhién, viéc lya chon san pham truc tuyén van gip nhiéu tré
ngai do thiéu tu vin phl hop va tén thoi gian tim kiém.

Tri tué nhan tao (Al) dang mé ra nhitng hudéng di méi trong viéc cai thién trai
nghiém nguoi dung trén cac nén tang mua saim. Bang cach tich hop cac mé hinh
xtr 1y ngdn ngi ty nhién va tim kiém thong minh, Al ¢6 thé gitip ngudi tiéu ding
tim duoc san pham phu hop hon chi théng qua mé ta don gian bang 10i ndi hoic
van ban.

Xuat phat tir thuc tién do6, dé tai “Ung dung Al trong mua sam thoi trang thong
minh” dugc lya chon véi muc ti€u xay dung mot hé théng thuong mai dién tor
tich hop cac cong nghé Al hién dai nham hd tro ngudi ding trong qua trinh tim
kiém va lya chon san phém mot cach hi¢u qua va tu nhién hon.

2. Muc dich
Muc tiéu chinh cta dé tai 1a xdy dung mot nén tang mua sam truc tuyén thong
minh, trong d6 Al dong vai tro trung tam trong viéc:

e Tu van san pham duya trén dit liéu khach hang va truy van ngdn ngit tu
nhién.
e HO tro tim kiém san pham thong minh, cho phép ngudi ding mé ta bang
101 dé nhan duoc goi ¥ phu hop.
e Tang cuong kha nang tuong tac giita hé thong va nguoi ding bang chatbot
Al.
e Cung cip mot hé thdng c6 tinh mé rong, than thién voi ngudi dung va dé
bao tri.
3. Phwong phap nghién ctru
Do an duoc trién khai theo phwong phap tiép can hé thong két hop vai nghién
ctru tmg dung cong nghé Al hién dai. Cac budc nghién ciru bao gom:

e Phan tich hanh vi ngudi tiéu dung tryc tuyén dé xac dinh nhu cau cdt 16i
trong viéc tim kiém va lya chon san phém.

e Ung dung xr 1y ngdn ngit tu nhién (NLP) thong qua Gemini API nhim
xay dung chatbot va tim kiém thong minh.

Sinh vién thuc hién: Lé Van Bao Quéc Hudng dan: Trinh Cong Duy 1



Ung dung Al trong mua sdm thoi trang thong minh

e Thiét ké hé thong module héa, trong d6 cac thanh phan chinh nhu giao
dién, API va Al duoc tach biét 1d rang, giup dé quan Iy va mé rong.
e Sur dung PostgreSQL lam hé quan tri co s¢ dit li€u nham ti wu hiéu nang
truy van va kha nang luu trit dir liéu phire tap.
e Kiém thir thuc nghiém dé danh gia do chinh xac cta Al trong tu van va
tim kiém, cling nhu hi¢u suét van hanh cua toan hé théng.
4. Loiich va ing dung thuec tién
Hé thong duoc xdy dung mang lai nhiéu loi ich thiét thuc trong méi trudng
thuong mai dién tur hién nay:

e V§i nguoi tidu dung: hd tro tim kiém san pham nhanh chéng, chinh xéac
va thuan tién hon, ngay ca khi khong nhé tén san pham.
e V6i doanh nghiép: giam tai cho bd phan tu van, nang cao kha ning tiép
can khach hang va t6i uvu hoa quy trinh ban hang nho ty dong hoéa.
e V& mit cong nghé: 1a minh ching cho viée ing dung thanh cong AT (NLP
+ tim kiém thong minh) trong thuc tién, c6 thé mé rong sang céc linh vuc
khac nhu y té, gido duc, bat dong san.
e V& lau dai: hé thong c6 thé tich hop thém cac mo-dun Al nang cao nhu
phén tich hanh vi nguoi dung hoac goi y theo thoi gian thuc.
5. B6 cuc ciia do an
Ban bao c4o gdm: Phian mé dau, 3 chuong va phan két ludn, cu thé nhu sau:
- Mo dau:

Trinh bay tong quan vé dé tai “Ung dung Al trong mua sam thoi trang thong
minh”, néu bdt boi canh, van de thuc tien, muc tiéu huéng den va phuwong phap
trién khai do an. Gioi thiéu ngan gon bo cuc cua bao cdo.

- Chuwong 1: Co s6 Iy thuyét:

Trinh bay cac ly thuyét trong tam nhw tri tué nhan tao, xir 1y ngén ngit tw nhién
(NLP), vector hoa van ban, mé hinh Gemini API, co so dir liéu vector
(ChromaDB), ciing nhu khai niém RAG (Retrieval-Augmented Generation).
Nhitng nén tang nay déng vai tro lam cong nghé cot 16i dé xdy dung hé thong
chatbot va tim kiém théng minh trong dé tdi.

- Chwong 2: Phén tich va thiét ké hé thong:

Trinh bay chi tiét qud trinh phan tich yéu cau nguwoi diing va nghiép vu trong hé
thong thuong mai dién tir thong minh. Bao gom ddc ta chire nang, tac nhan
(actor), so do use-case, so do hoat dong, thiét ké co so dir liéu va logic hé thong
Al.

Chuwong nay ciing phdn tich hanh vi nguoi tiéu ding, so sanh hé thong véi nén
tang hién co va trinh bay qua trinh kiém thu hé thong.

Sinh vién thuc hién: Lé Van Bao Qubc Huéng dan: Trinh Cong Duy 2



Ung dung Al trong mua sam thoi trang théng minh

- Chwong 3: Trién khai va danh gia két qua:

Trinh bay cong nghé su dung (Next.js, Django, Gemini API, Docker,
PostgreSOL, ChromaDB), cdu triic hé théng va cdch tich hop cdc mé dun Al
Chuong ciing minh hoa qud trinh trién khai thuc té hé thong va hién thi giao
dién chire nang, dong thoi dwa ra cac danh gid vé hiéu qua hoat déng, phan hoi
Al va trai nghiém nguoi dung.

- Két lugn va hwéng phdt trién:

Téng két cdc két qua dat dwoc trong dé tai, danh gid mire do hodn thanh so véi
muc tiéu ban dau. Néu ra mét s6 han ché con ton tai va dé xudt cac huwong mo
rong nhu tich hop voice search, recommendation engine hodac phan tich cam
XUC dé phat trién hé thong thanh nén ting thirong mai dién tir AI hoan chinh
hon.

Sinh vién thuc hién: Lé Van Bao Qubc Huéng dan: Trinh Cong Duy 3



Ung dung Al trong mua sam thoi trang théng minh

Chwong 1: CO SO LY THUYET

1.1. Tong quan veé tri tué nhén tao (AI)
1.1.1. Khdi niém vé tri tué¢ nhan tao (AI)

Tri tu¢ nhén tao (Artificial Intelligence - Al) la linh vue nghién ctru trong khoa hoc
may tinh nham tao ra cc hé thong c6 kha niang mé phong tu duy, hoc tdp va hanh dong
cta con nguoi. Al cho phép may moc thyc hién cac nhiém vy nhu phén tich dir liéu, ra
quyét dinh, hiéu ngon ngir va nhan dién hinh anh.

Céc linh vuc chinh ctia Al bao gom:

e Machine Learning (ML): Méy hoc — cho phép hé théng tu hoc tir dit liéu
va cai thién hiéu suat ma khong can 1ap trinh 13 rang.

e Deep Learning (DL): Hoc sdu — nhanh con ctia ML, st dung mang no-
ron nhiéu 16p dé xu 1y dit liéu phirc tap nhu hinh anh va 4m thanh.

e Natural Language Processing (NLP): Xu 1y ngon nglr tu nhién — gilp
may hiéu, phan tich va phan hdi ngon ngit con ngudi.

e Computer Vision: Thi gidc may tinh — cho phép hé thong “nhin thay” va
hiéu hinh anh hodc video.

Machine Learning

Deep Learning

Linguistic
Processing

Image
Processing

Hinh 1.1: Méi quan hé gitta cac linh vuc trong tri tué nhan tao
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1.1.2. Lich si¢ phdt trién va irng dung ciia AI

Al bét dau tir nhimg nam 1950 véi muc tiéu ban dau 1a mé phong tu duy con
nguoi. Cac ct moc quan trong:

e 1956: Thuat ngir “Artificial Intelligence” duogc gidi thi€u tai hoi nghi
Dartmouth.

e 1980s: Hé chuyén gia duoc phat trién, giup ra quyét dinh trong cac linh
vuc ki thuat va y té.

e 2010s - nay: Su phat trién manh mé ciia ML va DL, cung véi su xuat hién
cla cac nén tang Al nhu Siri, Google Assistant, ChatGPT, Gemini...

Al ngay nay da duoc ing dung rong rai trong:

e Thuong mai dién tir: goi y san pham, phan tich hanh vi nguoi dung.

e Chim soc khach hang: chatbot hd tro 24/7, tong dai 4o.

e Tu van san pham: hé thong hiéu yéu cau bang ngdn ngit tu nhién, ca nhan
héa dé xuat san pham.

1.1.3. Vai tro ciia AI trong hé thong
Trong du an nay, Al dong vai tro trung tim véi cac chirc nang chinh:

e Tu dong héa tw van sin pham: sir dung chatbot Al (Gemini API) dé
tuong tac, hiéu yéu cau va goi y san pham phu hop.

e Tim kiém théng minh: gilp ngudi dung mé ta san phdm bang ngdn ngit
tu nhién thay vi nhép tur khoéa don €.

e Téi wu hoa quan 1y dir liéu san pham: hd tro phan loai, goi ¥ va to chirc
dir liéu san pham dua trén hanh vi nguoi dung.

e Nang cao trai nghiém ngwoi ding: giup qua trinh mua sim trd nén nhanh
chong, chinh xac va ca nhan héa hon.

1.1.4. Cdc lgi ich khi tich hop AI vao hé thong
Viéc tng dung Al mang lai nhiéu loi ich vuot troi:

e Nang cao hiéu qua van hanh: giam thoi gian tim kiém, tang kha nang tu
phuc vu.

e Giam chi phi nhan su: thay thé mot phan cong viée cta tu van vién bang
hé théng tu dong.

e Canhan hoéa dich vu: dé xuit san pham dya trén nhu cau va lich st twong
tac cua tung nguoi dung.

e HOb trg khach hang 24/7: khong bi giéi han thoi gian nhu con ngudi.

e Kha niing mé rong cao: dé dang tich hop thém Al Agent, phan tich dit
liéu nang cao, va md rong md hinh kinh doanh trong tuong lai.

1.2. Xir ly ngon ngir tw nhién (NLP)
1.2.1. Khdi niém vé NLP

Xur 1y ngdn ngtr ty nhién (Natural Language Processing — NLP) 1a m¢t linh vuc
cua tri tu¢ nhéan tao (Al), tap trung vao viéc cho phép may tinh hiéu, dién giai, tao va
phan hoi ngdn ngir cia con ngudi mot cach tu nhién va cé y nghia. NLP két noi gitra
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ngdn ngir tu nhién va ngdn ngit may bang cac k¥ thuat hoc may, thong ké va ngdn ngix
hoc tinh toan.

NLP déng vai trd quan trong trong Al vi né 1a nén tang cho cac hé thong tuwong tac
bang van ban hoac giong noi nhu chatbot, trg 1y a0, phan tich van ban, va tim kiém thong
minh.

1.2.2. Vai tro ciia NLP trong hé thong
Trong hé théng mua sam thong minh, NLP 14 c6ng nghé cot 15i dé:

e Hiéu ngon nglr nguoi dung: hé thdng c6 thé tiép nhan dau vao 1a cac cau
hoi, yéu cau, mo ta san pham tir nguol dung

e Phan tich va trich xuét thong tin can thiét: nhu loai san phém, mau sic,
kiéu dang, s¢ thich,...

e Tao phan hdi ngdn ngit ty nhién: gitip chatbot co thé giao tiép mach lac,
than thién nhu con nguoi.

e NLP gitp chatbot Al khong chi hiéu tir khéa don 1¢, ma con ndm bat duoc
y dinh va nglr canh trong cau noi cua ngudi dung.

1.2.3. Cac ky thuat NLP sir dung

STEPS OF THE NLP PIPELINE

1.Sentence 2.Word

Segmentation Tokesizsiioh 3.Stemming 4.Lemmatization

7.POS Tags 8.Named Entity
= (Part-of-Speech Recognition
Tagging) (NER)

5.ldentifying é6.Dependency
Stop Words Parsing

9.Chunking

Hinh 1.2: Quy trinh xur Iy ngén ngit tw nhién

Hinh minh hoa quy trinh NLP thé hién 10 9 bude xur Iy van ban, tur phan tach ciu
trdc cau dén chuan hoa, gan nhin va to chirc ngir phap. Day la nén tang giup
chatbot AI hiéu ngdn ngit ngudi dung, trich xuat thong tin va sinh phan hoi tu
nhién
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1. Sentence Segmentation — Tach cau

Day la bude ddu tién nham chia vin ban dai thanh cac cau don 1é. M&i cau duogc
xem nhu mdt don vi phan tich doc lap, giup tang d6 chinh xac cho cac budc xur
ly sau.

Vidu:
“Téi can mua do so mi. Ban c6 thé givip t6i khong?” — 2 cdu tach biét.
2. Word Tokenization — Tdch tir

MOi cau sau khi dugc phan doan s& tiép tuc duoc chia nhé thanh cac token —
thuong 1a tir hoac cum tir. Viéc tach tir cho phép hé thong thao tac trén tirng don
vi ngdn ngit cu thé.

Vidu:
“Chiéc vay xanh dwong dep” — ["Chiéc", "vay", "xanh", "dwong", "dep"]
3. Stemming — Rut gon tir

Stemming 12 k¥ thudt loai b6 cac phan mé rng (dudi tir) dé dura tir v& gde (stem).
bay la phuong phap don gian va nhanh nhung déi khi lam mat di ngir nghia.

Vi du:
“running”, “runner”, “runs”’ — “run”
4. Lemmatization — Chudn héa tir

Lemmatization dua tir vé gbc tir vung dua trén ngit phap va ngit canh. Khong
giong stemming, lemmatization duy tri dugc ngit nghia chinh xac.

Vidu:
“WaS » N ((be )}, ((ml'ce »” N (‘mouse JJ’ “better” N {rgood))
5. Stop Word Removal — Logi bo tir dieng

Cac tur dung (stop words) 1a nhimg tir thuong xuét hién nhung khoéng déng gop
nhiéu vé mit ngi nghia, vi du nhu: "va", "1a", "cua", "mot", "cac"... Viéc loai bo
ching gilp tang hiéu suat mo6 hinh va tap trung vao thong tin chlnh yéu.

6. Dependency Parsing — Phdn tich quan hé cu phap

Budc nay xac dinh quan hé ngit phap giita cac tir trong cau. Hé thdng s& tao ra
mat “cdy ct phap” thé hién quan h¢ phu thudc gitra chu nglr, dong tur, tan ngir,
bd ngir...

Vidu:

Trong cdu “Téi can vay mau xanh”, tie “T6i” la chii ngit ciia “can”, con “vay”
la tan ngir cua “cdn”.

7. Part-of-Speech (POS) Tagging — Gan nhan tir loai

POS Tagging gan cho mdi token mot nhin tir loai nhu danh tir (noun), dong tir
(verb), tinh tir (adjective), trang tir (adverb)... Di€u nay gitp hé thong hicu rd vai
trd cua tirng tur trong nglt canh cu the.
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1.2.4.

1.25.

Vidu:
“vay” — noun, “xanh” — adjective, “can” — verb
8. Named Entity Recognition (NER) — Nhdn dién thuc thé

NER la bu¢c xac dinh va phan loai cac thuc thé c6 tén (named entities) trong cau
nhu tén nguoi, t6 chuce, dia dlem san pham mau sic... Viéc nhan dang thuc thé
hd trg chatbot hiéu sau hon vé truy van nguoi dung.

Vidu:

“40 so' mi trang ciia Adidas” — [sdan phdam: “do so mi”, mau: “trdng”, thirong
hiéu: “Adidas’’]

9. Chunking — Gom nhom tir (Shallow Parsing)

Chunking 1a qua trinh két hop cac token da dugc gan nhan tir loai thanh cac cum
tur nglr phép (phrase):

e NP (Noun Phrase): cum danh tur
VP (Verb Phrase): cum dong tur

e PP (Prepositional Phrase): cum gidi tir
Vi du:

“mot chiec ao so mi trang” — [NP: “mot chiéc do so mi trang’”’]

Chunking gitip mé hinh hiéu mdi quan hé gitra cic thanh phan trong cau mét cach
r0 rang va td chirc hon, dac bi€t quan trong trong vi¢c trich xuat thong tin va sinh
phan hoi chinh x4c.

Tom lai, hé théng sir dung chudi cac ki thuat NLP tir tién xtr Iy, chuan hoa, gan
nhan, trich xuat thyc thé dén phan tich ci phép va gom nhoém tir. Pay 1a budc tién
de quan trong cho qua trinh vector héa van ban trong hé thong.

Ung dung NLP trong project
Trong dy 4n, NLP dugc st dung dé:

e Phan tich ciu héi ngudi ding giri vao chatbot: hiéu yéu cau mua san
pham, hoi thong tin, hay can hd trg.

e Nhin dién y dinh (intent detection): vi du “T6i can 40 so mi mau tring”
— Intent: tim san phém, danh muc: 40 so mi, thudc tinh: mau tréng.

e Trich xuit thwc thé (entity extraction): nhan dang kiéu san pham,
thuong hi¢u, mirc gia...

e Tim kiém san pham théng minh: tir ngdn ngir mo ta ty nhién, hé thong
dé xuat san pham phu hop.

Loi ich ciia NLP doi véi hé thong
Viéc tich hop NLP mang lai nhiéu gi4 tri thiét thuc:

e Giao tiép tw nhién hon: nguoi dung khong can nhé tén san pham hay tir
khoa cu the.
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Ting tinh twong tac: nguoi dung cam thay thoai mai khi trd chuyén véi
chatbot nhu véi nhan vién tu vén that.

Tw van thong minh: hiéu ding nhu ciu, dé xuat chinh xac hon.

HJ trg da ngon ngir (néu mé rong): NLP cho phép xur 1y ca tiéng Viét
va cac ngon ngir khac.

Téi wu trai nghiém ngwoi diung: giam thdi gian tim kiém, ting do hai
long va kha nang mua hang.

1.3. M6 hinh vector hoa tai li¢u
1.3.1. Khdi niém

Vector hoa tai li¢u 1a qua trinh chuyén doéi van ban tir dang ngon ngit ty nhién thanh
cac biéu dién dang so (vector) d€ may tinh c6 thé hiéu va xur 1y dugc. Moi van ban sau
khi vector hoa s€ dugc biéu dién dudi dang mot chuoi s6 cd ¥ nghia toan hoc, phan anh
ndi dung va dac diém cua van ban do.

Muc tiéu cua vector hda 1 tao ra biéu dién s6 hoa ma van giit duoc ngit nghia dé
phuc vu cho cac bai toan nhu tim ki€ém, phan loai, va hi€éu ngén ngit ty nhién.

1.3.2. Vai tro ciia vector héa tdi ligu trong hé thong

Vector hoa dong vai tro nén tang trong hé théng vi:

Cho phép hé thng hiéu va so sanh vin ban bang cach tinh toan khoang
cach gitra cac vector.

HO tro tim kiém thong minh: tim tai li¢u hodc san phém dua trén ndi dung
van ban thay vi chi dya vao tir khoa.

Phén loai va nhém céc ciu truy van c6 ¥ nghia twong dong.

L& dau vao quan trong cho cac mé hinh hoc may va Al trong xir 1y ngon
ngtr tu nhién.

1.3.3. Cdc phwong phdp vector héa phé bién

Mot s6 k¥ thuat vector héa phd bién gom:

Bag of Words (BoW): biéu dién vin ban bang tan suat xuét hién cta cac
tir, khong quan tdm dén ngit canh.

TF-IDF (Term Frequency - Inverse Document Frequency): diéu chinh
tan suét tur béng muc d¢ dac trung ctia n6 trong toan bo tap tai li¢u.
Word2Vec: mé hinh hoc sau biéu dién timg tir dudi dang vector ngit
nghia, phan 4nh méi quan hé giira cac ti.

GloVe: gibng Word2Vec nhung hoc trén toan bd ma tran dong xuat hién
tur.

Sentence Embedding: biéu dién toan bd cau hodc doan vin thanh mot
vector duy nhat, vi du nhu st dung m6é hinh BERT hodc Sentence
Transformers.

Embedding tir mé hinh Al: st dung cac m6 hinh 16n nhu Gemini,
OpenAl, Cohere dé tao ra vector ngir nghia chat lwong cao cho ca cau hoi
va van ban.

1.3.4. Ung dung vector héa trong project
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Trong dy an, vector hoa dugc str dung dé:

e Tao co sé¢ dit liéu vector: luu trit cac biéu dién s cua tai liéu, mo ta san
pham hodc cau hoi nguoi dung.

e HG tro truy van ngir nghia: so sanh vector cta cu hoi véi vector clia noi
dung dé tim thong tin lién quan.

e Ting kha niing hiéu ciia chatbot AI: chatbot truy vin co s dit liéu
vector dé tim cdu tra 101 phu hop.

e Tim kiém tai liéu gan nghia: nguoi dung c6 thé hoi bang nhiéu cach khéac
nhau nhung van nhan duoc két qua chinh xac.

1.3.5. Lgi ich cua vector hoa tai li¢u
Tich hop vector hoa mang lai nhiéu loi ich:

e Ting toc dd truy vén: truy van duoc t6i wu thong qua cac chi sd khoang
cach vector.
e Nang cao @9 chinh xac: so v4i tim kiém theo tir khoa, vector hoa giup
hiéu ngir nghia sau hon.
e H{ trg NLP hiéu qua hon: 12 buéc dém can thiét trong viéc xtr 1y, hiéu
va phan hdi vin ban ty nhién.
e Mé rong dé dang: vector hoa cho phép hé théng dé dang thém méi tai
liéu va mé rong pham vi ting dung Al.
1.4. Genimi API
1.4.1. Genimi API la gi
Gemini API 1a giao dién lap trinh ung dung cua dong md hinh ngén ngir 16n
(Large Language Model - LLM) dugc phat trién boi Google DeepMind. Day la mot
trong nhitng mo hinh Al tién tién nhat hién nay, thudc thé h¢ multimodal AI — c6 kha
nang xir 1y dong thoi vin ban, hinh anh, am thanh va ma ngudn.

Gemini noi bat vai:

Kha ndng hiéu nglr canh manh mé, dac bi¢t trong hoi thoai ty nhién.

Téc d6 phan hdi nhanh va kha nang xu 1y truy van phirc tap.

H5b tro tot da ngdn ngit, bao gdm ca tiéng Viét.

Puoc t6i wu cho tich hop vao cac tng dung thyc t& nhu tim kiém thong
minh, chatbot, phan tich van ban.

1.4.2. Vai tro ciia Genimi API trong hé thong
Trong du 4n, Gemini API gifr vai tro trung tam trong viéc:

e Xir Iy ngon ngir tw nhién (NLP): hiéu va phan tich ndi dung cu hoi ciia
nguoi dung.

e Sinh phan héi théng minh: tao ciu tra 16i tu nhién, phi hop ngir canh va
than thién v61 nguoi dung.

e Tuw vin san pham: dya trén mo ta hodc nhu cau do ngudi dung nhap vao.

e Tu ddng hoa giao tiép: gitip hé théng phan héi ma khong can su can thigp
cua con nguoi.
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1.4.3. Cach tich hop Genimi API vao project

Trong hé théng, Gemini API duoc tich hop vao backend thong qua mo-dun
ai_powered. Quy trinh hoat dong gom:

e Nguodi dung gui cau hoi tir frontend (React).

e Backend (Django) tiép nhén va xir 1y yéu cau trong mo-dun ai_powered.

e Tao mot HTTP request chtra ndi dung truy vén va giri t6i Gemini API (qua
REST API hodc SDK cua Google Al).

e Nhan phan hoi tir Gemini API duéi dang van ban tra 10i.

e Tra két qua vé frontend dé hién thi cho ngudi dung.

e Toan bd qué trinh nay dam bao thoi gian phan hdi nhanh, dit liéu duoc xir
Iy an toan va logic Al dugc tach biét rd rang khoi phan con lai ciia hé
thong.

1.4.4. Lgiich khi sir dung Genimi API
Viéc sir dung Gemini API mang lai nhiéu lgi ich ndi bat:

e Nang cao chat luong tu van: phan hdi mach lac, ngan gon va dung trong

tam.

e Phan hdi tuy nhién, sat ngit canh: tao trai nghiém giéng nhu giao tiép véi
con nguoi.

e Giam chi phi va thoi gian phat trién Al: khong can huan luyén mé hinh
riéng.

e D& dang mé rong: co thé tich hop thém chic nang nhu tom tat, phan tich
cam xuc, nhan dién cau hoi nang cao.

1.4.5. Ung dung thuc té trong project
Trong dy 4n, Gemini API dugc dung dé:

. Tu:véin san pham thong qua chatbot: hiéu yéu cdu nguoi ding va goi ¥ san
pham phu hop.
e Tra10i cac cau hoi vé don hang, chinh sach, huéng dan sir dung.
e Ting kha ning ty phuc vu: gitp khach hang nhan hd tro ngay ca ngoai gio
lam viéc.
e Gop phan tao nén trai nghiém nguoi dung chuyén nghiép, hién dai va than
thién.
1.5. Retrieval-Augmented Generation (RAG)
1.5.1. Khdi niém vé RAG

Retrieval-Augmented Generation (RAG) 12 mot kién trtic két hop giita mo hinh
tim kiém thong tin (retriever) va mé hinh sinh ngdn ngir (generator). RAG gitip
cai thién kha ning tra 10i cau hoi ctia hé thong Al bang cach két hop dir liéu bén
ngoai véi kha nang sinh ngdn ngir ty nhién.

Thay vi chi dua vao dit liéu da dugc hoc trong mo6 hinh ngén ngtr 16n (LLM),
RAG cho phép mb hinh truy xuét tai liéu lién quan tir kho tri thirc trude khi sinh
cau trd 101 dya trén ngir canh do.
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1.5.2. Thanh phdn ciia hé théng RAG
RAG bao gdm 2 thanh phan chinh:
a. Retriever — B tim kiém van ban
C6 nhi€ém vu tim céc doan van ban hoac tai li€u c6 lién quan dén truy van tir
nguoi dung.
Thuong st dung vector search trén co s& dir liéu embedding (nhu FAISS,
ChromaDB).
Mot sb k§ thuat phd bién:

e BM2S5 (truy vain keyword truyén thong)

e Dense Retrieval (dua trén embedding vector hoa)

e Sentence Transformers, DPR (Dense Passage Retrieval)
b. Generator — Mo hinh sinh ngén ngir

Sau khi retriever tra vé cic doan van lién quan, generator (vi du: GPT,
Gemini, BERT2BERT...) dung ching nhu boi canh dé sinh cau tra 161 phu
hop.
Cau tra 1o1 du(y’c sinh ra tu nhién, dung ngit canh va chira thong tin thuc té tir
tai li¢u truy xuat.

1.5.3. Luéng hoat dong ciia RAG
1. Nguoi dung nhép céu hoi: "Ao so mi cotton ¢6 phu hop mua he khong?"
2. Hé thong vector hoa truy van va tim cdc tai liéu lién quan tir ChromaDB

(vi du: mé ta san pham, bai viét huéng dan). ’

3. Céc doan van lién quan dugc ghép vao prompt nhu boi canh.
4. MO0 hinh ngdn ngit 16n (LLM) sinh ra cau tra 10i:
"Ao so mi cotton rat phi hop véi mua hé nho kha ning thadm hit md hoi va
théng thoang."

1.5.4. Lgiich cia mé hinh RAG

Bang 1.1: Loi ich cua mé hinh RAG

Loi ich Mo ta

Tang do chinh xac Khong phu thudc hoan toan vao kién thirc huan
luyén ndi bo ciia LLM, RAG cép nhéat duoc tri
thirc ngoai.

Giam "do tudng" cua Al Nho co nguén thong tin thyuc, cau tra 101 it bi bia

(hallucination) dat hoac sai 1éch.

Cap nhat dé dang Co thé cap nhat tri thirc méi don gian béng cach
bd sung vao co s¢ dir liéu ma khong can huan
luyén lai mo hinh.
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Kha ning truy xuit minh bach

“theo tai ligu X”).

C6 thé hién thi luén nguon goc cau tra 101 (vi du:

1.5.5. Ung dung ciia RAG trong dw dn

Trong d6 4n "Ung dung Al trong mua sim thoi trang thong minh", kién trac hé
thong tich hop ¥ tudng ciia RAG theo cach sau:

e Retriever: St dung PostgreSQL, ChromaDB dé luu trit cac tai liéu san
pham, chinh sach, cau hoi thuong gip dudi dang vector embedding (sinh
ra tur Sentence Transformers).

e Generator: Dung Gemini API dé tao phan hdi ngén ngit tu nhién, c6 bdi
canh chinh x4c tir tai lidu truy xuat.

e  Workflow:

o Nguoi dung héi chatbot.

o Cau hé1 dugc vector hoa va tim top 3—5 doan lién quan trong
PostgreSQL, ChromaDB.

o Cac doan d6 dugc “inject” vao prompt ciia Gemini API dé sinh cau

tra 101 chinh xac va sat thuc té hon.

Nhu vay, hé théng chatbot cta d6 an khong chi thong minh nhd LLM ma con
thuc t€ va dang tin cay nho cé kha nang truy xuat ngit nghia, ding v&i moé hinh

RAG.

1.5.6. So sanh RAG va mé hinh sinh thuan tiy

Bang 1.2: So sanh RAG va mé hinh sinh thuan tiyy

trudc

Tiéu chi M6 hinh sinh truyén thong RAG
(LLM only)
Dtr liéu Dua vao dit liéu d3 hoc tir | Két hop dir liéu bén ngoai

moi1

Tinh chinh xac

D@ sai khi kién thtre 16i thoi

Céap nhat tri thuce lién tuc

Phan hoi

C06 thé muot nhung sai 1éch

Dung thuc té, co thé trich dan

Ung dung

Chatbot don gian, viét sang
tao

QA hé théng, chatbot doanh
nghiép, tu van thong minh

1.6. Co s6 dir liéu vector (ChromaDB)

1.6.1. Khdi niém

Co s& dir lidu vector (Vector Database) 14 hé thong luu trir va truy van cac vector
— biéu dién s6 hoc cua dit liéu nhu van ban, hinh anh, 4m thanh sau khi da duoc xu Iy
bai cac md hinh hoc may. Mdi vector thuong 1a mot mang s nhiéu chiéu (vector n
chiéu) chira dung thong tin ngit nghia cua dir liéu gdc.
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Khac v6i co s& dit lidu truyén thong (relational database) — vén luu trir dit liéu
dudi dang bang, cdt va khoa, co s& dir liéu vector cho phép:

e Truy vén dif liéu theo ngir nghia, khong chi theo tir khoa.

e Tim kiém theo do tuwong dong (similarity search) dua trén khoang cach
gilta cac vector.

e Ung dung tt trong cac hé thong Al dic biét 1a NLP va thi gidc may tinh.

1.6.2. Vaitro

ChromaDB la mét trong nhing vector database ma ngudn mé pho bién, duogc toi
vu cho viée luu trix va truy van dit liéu ngir nghia hiéu qua. Trong hé théng cua du an,
ChromaDB gitt vai tro:

e Luu trit vector ciia tai liéu va truy van: gitp hé thong hiéu ngir canh va
ndi dung sau hon thay vi chi khop tir khoa.

e HGJ tro tim kiém thong minh: cho phép tim ndi dung gan nghia thay vi
tring khép tuyét doi.

e Lam nén cho cac md-dun Al nhu chatbot, tim kiém san pham.

1.6.3. Cadch hoat dong ciia ChromaDB
Quy trinh hoat dong co ban cua ChromaDB bao gém:

Luu trir (Ingestion):

e Dir liéu van ban (vi du: mo ta san phﬁm, tai liéu tu Vén) dugc xu ly béng
mo hinh NLP dé tao vector embedding.

e Cac vector nay dugc luu vao ChromaDB cung véi metadata (ID, nhan, mo
ta...).

Truy van (Querying):

e Khingudi dung nhap mot truy van (text), hé thong chuyén no thanh vector.
e ChromaDB tinh todn khoang céach vector (cosine, L2, etc.) dé€ tim cac muc
gan nhat vé mat ngit nghia.

Tich hgp AI/NLP:

e Dé dang két ndi v6i cac mé hinh embedding nhu Sentence Transformers,
Gemini embedding, OpenAl, v.v.
e HO0 tro ca truy van vin ban 1an vector héa tw dong nhd API don gian.

1.6.4. Ung dung ChromaDB trong project
Trong dy 4n, ChromaDB dugc str dung dé:

e Tao co so dir li¢u vector tir tai liéu ndi dung hé théng, vi du: chinh sach,
thong tin san pham, huéng dan st dung.

e H) tro chatbot: khi ngudi dung hoi, hé théng vector héa cau hoi va tim
cau tra 101 phu h0’p trong ChromaDB.

e Tim kiém san pham gan nghia: nguoi dung c6 thé mo ta san pham bang
tir ngit ty nhién, hé thong van tim ding san pham lién quan.
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e Két hop cing Gemini API dé ning cao d6 chinh xac va toc d6 phan hoi.
1.6.5. Lgi ich khi sir dung co so dir li¢u vector
Viéc st dung ChromaDB va vector database ndi chung mang lai nhiéu lgi ich:
e Ting tc d6 truy van ngit nghia nho tdi wu chi muyc theo vector.
e Nang cao do chinh xac cua két qua tim kiém, ké ca khi truy van khong
khop tur khoa.
e HO trg cac chirc nang Al thdng minh nhu tu van, tim kiém vin ban, goi y
san pham.
e DE mé rong va tich hop vao cac hé thong Al hién dai.
e Gidm tai xur Iy cho mo hinh AI chinh nh¢ truy xuat nhanh dit liéu phu hop
tor vector DB.
1.7. Cac thuat ngir va cong ngh¢ lién quan
1.7.1. RESTful API
RESTful API (Representational State Transfer) 14 kiéu kién trac API st dung cac
phuong thitc HTTP nhu GET, POST, PUT, DELETE d¢ giao ti€p gitra cac thanh phan

ctia hé théng. Trong project, RESTful API dong vai trd cau ndi gitta frontend (Next.js)
va backend (Django).

Céc endpoint dugc xdy dung trong Django st dung Django REST Framework,
cho phép frontend giri yéu cau (request) va nhan phan hoi (response) mot cach linh hoat,
vi du:

e GET /api/products/: 1y danh sach san pham.
e POST /api/orders/: tao don hang mai.
e GET /api/ai/recommend/: gtti yéu cau tu van dén Al

RESTful API giup hé théng d& mé rong, dé tich hop véi cac tng dung va dich
vu bén ngoai.

1.7.2. Authentication & Authorization

Authentication (Xac thuc) 12 qua trinh kiém tra danh tinh nguoi dung, thudng
duogc thuc hién qua dang nhap bang email, mat khau, hoac token.

Authorization (Phian quyén) 14 qua trinh xac dinh ngudi dung da xéac thuc co
quyén truy cap vao chirc nang hay tai nguyén nao.

Trong hé théng:

Nguoi ding can xéc thyc dé truy cap cac chirc nang nhu tao don hang, chinh sta
ho so.

Quan tri vién c6 quyén truy cp vao cac chirc nang nhu quan 1y san pham, don
hang.

Phuong phap xac thuc pho bién 1a sir dung TWT (JSON Web Token) hoic
session-based authentication

1.7.3. Kién triic Client — Server
Hé thong dugc xay dung theo mé hinh client-server:
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e Client (Next.js) chiu trach nhiém giao dién nguoi dung, xtt ly hién thi va
guri yéu cau dén server.
e Server (Django) xir 1y logic nghiép vu, truy van dit liéu, goi Al va tra két
qua.
Viéc tach biét frontend va backend gitp:

e D3 dang phat trién song song hai phan.
e To1 vu hi€u nang tirng phan riéng biét.
e Tang tinh bao mat va kha nang m¢ rong hé thong.

1.7.4. Framework Django

Django la framework backend Python manh m&, ndi bat vdi cac tinh nang:

Bao mat cao: chéng SQL injection, XSS, CSRF.

Phat trién nhanh: cu tric rd rang, nhiéu module ¢6 sin.
Tich hop ORM: dé dang thao tac co s& dit liéu.

Dé& mé rong: phut hop véi ca dy 4n nhé va 16n.

Trong project, Django dugc st dung dé:

Quan 1y dit liéu san pham, nguoi dung, don hang.

Xay dung RESTful APIL.

Tich hop cac mo-dun Al xir Iy yéu cau tir frontend.

1.7.5. Framework Next.js
Next.js 1a framework frontend dua trén React, cung cép nhiéu tinh nang vuot troi:

e Server-Side Rendering (SSR): gilip tang tdc tai trang va toi uu SEO.
e Static Site Generation (SSG): tao trang tinh nhanh va hiéu qua.

e Routing dong va API routes linh hoat.

e HA tro tdt viée tao giao dién hién dai, trong tdc muot ma.

Trong hé thong, Next.js duoc dung dé:

e Thiét ké giao dién ngudi ding cho ca desktop va mobile.
e Giao tiép voi backend qua API.
e Xur ly logic hién thi san pham, tu van Al, gi¢ hang,...

1.7.6. Cdc cong nghé hé tro khdc

e Docker: dung dé déng goi toan bo hé théng (frontend, backend, Al
service) thanh cac container doc lap, gitip trién khai va chay nhét quéan trén
nhiéu méi truong.

e ChromaDB: co s¢ dit liéu vector luu trir embedding cua tai liéu, phuc vu
truy van ngit nghia cho chatbot va tim kiém thong minh.
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2.1.
2.1.1.

CHUONG 2: PHAN TiCH VA THIET KE HE THONG

Phan tich hanh vi nguoi tiéu dung trong thuwong mai dién tir

Téng quan vé hanh vi nguwoi tiéu diing so

Hanh vi nguoi tiéu dung (consumer behavior) 1a qua trinh ma ca nhan hoéc
nhém nguoi st dung trai qua dé lya chon, mua va str dung san pham hoic dich
vu. Trong bbi canh thuong mai dién tr (TMDT), hanh vi nguoi tiéu dung
chuyén dich dang ké do anh hudng tir cong nghé, nén tang s, va tri tué nhan
tao.

Mot sb dic diém ndi bat ciia hanh vi mua sdm online hién nay:

e Tim kiém thong tin k¥ cang: Ngudi tiéu dung c¢6 xu huéng doc mo ta,
xem danh gia va tim video review trudc khi ra quyét dinh.

e Uu tién trai nghiém ca nhan hoa: Ho mudn duge goi ¥ san pham sat voi
nhu cau, tranh viéc phai loc hang trim san pham.

e Té&c dong badi hinh anh va ndi dung truc quan: Giao dién, hinh anh san
pham, mo ta video c6 anh huéng 16n dén quyét dinh mua hang.

e Thuong mua hang qua thlet bi di dong: Phan 16n ngudi dung thyc hién
hanh vi tim kiém va mua sam qua smartphone, vi vay téc do phan hdi va
trai nghiém UX/UI rat quan trong.

2.1.2. Hanh vi tim kiém va twong tic véi hé théng

2.1.3.

Trong hé théng TMBT, qu4 trinh tim kiém san pham thudng bao gdm cac
budc:

Mo ta nhu cau bang tir khoa hodc ngdn ngit tu nhién.

Ludt qua két qua hién thi, loc va so sanh.

Tham khao danh gi4, xem hinh anh san pham chi tiét.

Thém vao gié hang hodc twong tac vdi chatbot dé hoi thém thong tin.

el AN

Tuy nhién, cac van dé thuong gip:
e Ngudi dung khéng nhé chinh xéac tén san pham, dan dén két qua tim
kiém khong chinh xéc.
e Khdng tim duogc bo loc phi hgp, mat thoi gian tim kiém.
e Giao dién khong phan hoi tét, dic biét trén dién thoai di dong.

Tur thue té d6, cac cong ngh¢ Al — dac bi¢t [a NLP va hé théng tu van thong
minh — dong vai tro cai thién toan dién trai nghiém nguoi dung.

Vai tro ciia AI trong hiéu hanh vi tiéu diing
Vigce tich hop Al gitp:
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Phan tich dit liéu hanh vi: Dya trén lich st tim kiém, luot click, thoi gian
& lai trang san pham, AI c6 thé x4c dinh sé thich ngudi dung.

Dy doan nhu cu san pham: Vi dy, nguoi ding tim 40 so mi — goi ¥
thém quén tay hodc ca vat.

Tbi wu hoa truy van tim kiém: Néu ngudi ding néi “4o cong sé mat me”,
Al hiéu 14 can goi ¥ 40 so mi vai nhe, pht hop mua he.

Cé4 nhan hoa goi ¥ san pham: Goi ¥ dya trén lich sir mua sam, phan khuc
d6 tudi, gidi tinh, va thoi quen duyét web.

2.1.4. Thong ké va xu hwéng hanh vi nguwoi diing (tham khdio)

2.15.

2.2.
2.2.1.

Theo théng ké tir cac nén tang nhu Statista va Google:

63% ngudi ding san sang chia sé dit liéu ca nhan dé nhan dugc goi y
phu hop hon.

91% khach hang uu tién mua hang tir cac thuong hiéu ca nhan hoa trai
nghiém.

Ty 1€ thoat (bounce rate) giam dén 35% néu hé thong phan hoi nhanh va
hién thi ding mong mudn.

Céc s6 lidu nay cho thay rang hiéu va phan tich hanh vi ngudi ding khong chi
gilp nang cao trai nghiém, ma con cai thién doanh thu va long trung thanh voi
thuong hiéu.

Ung dung thyc 1é trong dé dn
Trong hé thong mua sam thoi trang thong minh:

Hanh vi nguoi dung dugc phan tich gian tiép thong qua truy van chatbot:
tir cau hoi va mo ta, hé thong trich xuat thong tin (intent, entity).

Céc san pham dugc goi ¥ thong qua Al dua trén hanh vi mo ta bang
ngon ngtr tur nhién, khong can keyword cu thé.

Moi truy van duoc luu va c6 thé huan luyén thém cho hé théng tu hoc dé
cai thién dg chinh xac goi y theo thoi gian.

So sanh h¢ théng v6i cac nén tang thwong mai dién tir pho bién

Téng quan vé cac hé théng AI dang dwoc sir dung

Hién nay, nhiéu nén tang thuong mai dién tur 16n da tich hop tri tu¢ nhan tao dé
c& nhan hoa trai nghiém nguoi dung. Mot sé vi du tiéu biéu:
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Badng 2.1: Tong quan vé cdc hé thong AI dang dwgc sir dung

Nén tang Ung dung AI chinh

Amazon Goi ¥ san pham c4 nhin hoa theo lich st tim kiém, gio
hang, hanh vi nguodi dung

Shopee Goi y thong minh, tim kiém bang hinh anh, chatbot cham
soc khach hang

Zalora Goi1 y theo thoi trang, tich hop chatbot don gian

Tiki Chatbot hé trg don hang, tim kiém thong minh

Lazada Chatbot ty dong, xir Iy ngdn ngir ty nhién, loc san pham ca
nhan hoa

2.2.2. Tiéu chi so sanh

bé danh gid h¢ théng ctia do 4n so voi cac hé théng thuong mai thyc té, ta st

dung céc tiéu chi:

Bdng 2.2: Tiéu chi so sanh hé thong Al dang dwoc sir dung

Tiéu chi Hé¢ thong 46 | Amazon Shopee Zalora
an
Tu van san pham | <7 (Gemini 7 X (dya trén X
bang NLP API) (Proprietary | b loc)
Al)
Chatbot Al tich i 7 Y4 X
hop NLP
Tim kiém mo ta 7 7 X X
tu nhién (bang
van ban)
Vector search N C6 (4n bén X X
(semantic) (PostgreSQL, trong)
ChromaDB)
M3 nguon mé / 7 X X o
linh hoat m& rong

Nhdn xét: Hé thdng d6 an mic du 1a du 4n sinh vién, nhung d3 ap dung duoc
cac cong nghé tuong doi tién tien nhu vector database, NLP chatbot dung LLM,
cho thay tiém nang phat trién thuc tién tot.

2.2.3. Diém manh va han ché
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Pi¢m manh ciia hé thong dd an
e Ap dung mé hinh ngdn ngir 16n (Gemini API) giup chatbot phan hdi ti
nhién va hiéu ngit canh tot hon.
e Tim kiém ngit nghia (semantic search) qua vector hoa giup ting do chinh
xac khi tim san pham.
e Tinh c& nhan hda cao, giao dién co thé mé rong.
e D@ bao tri, trién khai thong qua Docker Compose.

Han ché so v6i san pham thwong mai thue té
e Chua c6 co ché hoc lién tuc tir hanh vi ngudi ding nhu hé thong
recommendation engine cia Amazon.
e Pham vi di liéu con han ché, chua xtr Iy duoc da dang ngdn ngit va
giong noi.
e Thiéu cong cu A/B testing dé danh gia hiéu qua goi y trong thuc té.
e Chua cd tinh nang tu dong hoa marketing nhu email, thdng bao push,...

2.2.4. Y nghia tir viéc so sanh
Qua viéc so sanh voi1 cac hé thong hién co:

° Khéng dinh duoc gid tri thyc tién va hudng tiép can dang dén cta dd an.

e Cho thiy kha ning hoc hoi, 4p dung cong nghé méi (LLM, vector DB,
NLP) vao céc bai toan thyc té.

e Laco so dé tiép tuc phat trién thém cac mo-dun hoc nang cao nhu
recommendation engine, sentiment analysis, personalization.

2.3.  Phin tich hé thong
2.3.1. Tac nhan (Actor)
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Bang 2.3: Bang tac nhan

Téac nhan Mo ta

bang nhap Dang ky

Khach (Nguoi Xem danh sach san phém Tim kiém san phém
dung chua ding Duoc tu van san pham qua chatbot Al dua trén ngit
canh tim kiém

nhép) , q
Xem chi tiét san pham

Xem danh sach san pham
Tim kiém san pham
Xem chi tiét san pham

Xem, theo doi va quan ly lich st don hang
Khéach hang

(Nguoi dung da

Xem chién lugc duge dua ra dyua trén dit liéu tir hé

thong

dang nhap vao
website) va thdng tin c& nhan

Cép nhat thong tin tai khodn cé nhan

Dang XuAt

Pugc tu van san phim qua chatbot Al dya trén hanh vi

2.3.2. Chirc niing ciia hé thong

e Ping ky: cho phép ngudi ding ding ki tai khoan ctia minh dé sir dung
dé dat hang, xem lich stir mua hang,...

e Ding nhap: Cho phép ngudi dung diang nhap vao hé thong bang tai
khoan da dang ki trudce do.

e Xem san pham: Hién thi danh sach san pham véi cac thong tin chi tiét
nhu tén san phém, ma san phém ) lugng ban ,hinh anh san phém -

e Thém san phim vao gié hang: Chon san pham va luu tam dé dit hang
Sau.

e Dat hang: Nhép dia chi giao hang, chon phuong thirc thanh toan va xac
nhan don hang.

e Xem lich sir don hang: Xem lai cac don hang da dit, trang thai, chi tiét
san pham.

e Nhan goi ¥ san pham tir AI Chatbot: Hé thong dé xuat san pham phu hop

theo hanh vi va truy van ngudi ding.

2.4.  Thiét ké h¢ thong
2.4.1. So do use-case tong quadt:
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So db use-case tong quat duoc mo ta nhu hinh 1:

Tré chuyén va nhan

goi y tlr chatbot Al /™~~~
::ihcludt_afb
O Tim kiém san pham | o
qua chatbot Al [/ TR =<include== el . R
---- -- Béang nhap
Nguréi diing i f-{i"d"'de; ’
Xem danh sach san
pham
Xem chi tiét san
. pharm
'
Khach

Tim kiém san pham

Hinh 2.1: So do use-case tong quat

Sinh vién thyc hién: Lé Vian Bao Qubc Huéng dan: Trinh Cong Duy 22



Ung dung Al trong mua sim thoi trang thong minh

24.1.1. So db use-case chi tiét ciia khdach:

Xem danh sach san

pham

Xem chi tiét san
pharm

Tim kiém san pham

Khach

Hinh 2.2: So @6 use-case ctia khdch
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24.1.2.

Mgirixi ding

2.4.2. So do hoat dpng

Duéi day 1a mot s6 so dd hoat dong tiéu biéu ctua hé théng:

So do use-case chi tiét ciia nguwoi dung

Trd chuyén va nhan
goi y tr chatbot Al J ™

Tim kiém san pham
qua chatbot Al

(Xem lich st¥ don hang}-~ :

Xem danh sach san
pham

Xem chi tiét san
pharm

Tim kiém san pham

=-=<includes>

<<include>

=<include=>

Bang nhap

Hinh 2.3: So do use-case chi tiét ciia nguoi ding
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- So d6 chire ning ding nhép bang Google:

% i :
User Frontend (Next.js) M eckend (Dianoo A% Datebase

| Nhan nit Bang nhap bang Google

| Chuyén huting xac thuc

| Bang nhap, cdp quyén

Tra vé ma xac thuc (auth code/token) |

Gui mé xac thuc/token cho backend i

Xac thuc md, |8y thong tin user

| Tra vé thong tin user (email, tén, avatar,...) |

| Kiém tra user da ton tai? |
| Néu chua, tao mdi user

I
Tra vé user info
i e

| Tra vé access token/jwt va théng tin user

| Dang nhap thanh céng, chuyén hudng vao hé théng |

UE? ‘ Frontend (Next.js) Google OAuth | Backend (Django API) Daéase

AN

Hinh 2.4: So do ding nhdp bang Google

- So do xem danh sach san pham:

'/ \\ . H 8
User Frontend (Next.js) Backend (Django API) Database

| Truy cap trang danh sach san pham i

L
ral

Gui request API I8y danh sach san pham |

Truy van danh sach san pham _

__Tra vé dirliéu san pham
<

__ Tra vé danh sach san pham (JSON)

-

Hién thi danh sach san pham trén giao dién |

UE?: Frontend (Next.js) Backend (Django API) ‘ Daéﬁse
A

Hinh 2.5: So d6 xem danh sach sian pham
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- So d6 xem chi tiét sdn pham:

Nhén vao san phdm mudn xem chi tiét

Frontend (Next.js)

-

L,
o

Gui request API lay chi tiét san pham (theo id/slug)

Backend (Django API)

Database

__ Tra vé dirliéu chi tiét san pham

Truy van théng tin chi tiét san phdm _

<

_ Tra vé thong tin chi tiét san pham (JSON)

-«

Hién thi chi tiét san pham trén giao dién

Frontend (Next.js)

Backend (Django API)

Hinh 2.6: So d6 xem chi tiét san pham

- So d6 twong tac véi chatbot:

/N

User Frontend (Next.js)

Backend (Django API)

| Nhap cau hdi vio chatbot _ |
—_————

| | Gui cau hai (prompt) |&n backend |

| Phan loai intent (search_product, search_knowledge,

Gemini APl J ‘API Search San pham | D

other)

alt/J lintent la search_product]
| GUi query tim ki€ém san pham

1 Trd vé danh sach san pham phi hop

Database

nowledge

alt /J [intent Ia search_knowledge]
| Lay dirliéu kién thic tir file Word

' Tra vé& ndi dung kién thic

alt /' [intent khac]
! Tra vé thong bao chi hd tro thai trang

! GUi prompt (bao gém lich sir chat, danh séch san phdm/kién thirc néu cé) '

1 Tra vé cu tra lai Al

1 Tra vé cau tra |oi cho frontend

|_ Hién thi cau tra Ii chatbot |
‘-

User Frontend (Next.js)

Backend (Django API)

7N

Gemini API ‘ ‘API Search San phdm | Database/knowledge

Hinh 2.7: So do twong tdc véi chatbot
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2.4.3. Thiét ké co 56 di lidu

2.43.1.

® ProductType

name: string

id: int (PK})

@ FashionProduct

name: string

slug: string
description_text: text
description: vector
is_active: bool
created_at: datetime
updated_at: datetime
gender: string

So' do tong qudt co sé dir ligu

® Cart

created_at: datetime
updated at: datetime

id: int (PK)

profile_id: int {FK)
=~

contains

@ Cartltem

quantity: int

id: int (PK)
cart_id: int (FK)
variant_id: int (FK)
size_id: int (FK)

id: int (PK)
type._id: int (FK)

has_variant

= W

has_size

belongs_to

® Profile

address: string
birthday: date
is_male: bool

phone: string
facebook: url
youtube: url

twitter: url
created_at: datetime
updated_at: datetime
avatar: file
count_change_password: int

@ User

username: string
email: string
password: string

id: int (PK}

user_id

@ SessionToken

token: string
hostname: string
ip_address: string
mac_address: string
created_at: datetime

ser_id

@ HistoryLog

hostname: string
ip_address: string
mac_address: string
created at: datetime
browser: string
device: string

user_id: int (PK, FK)

®ProductVariant
key: string N
color: string ® Size
sk_u: strlng_ name: string
price: decimal
discount: int id: int (PK)
id: int (PK)
product_id: int (FK)
variant_id |size_id
M = A,
® Productimage @VariantSizeStock
image: file stock: int
alt_text: string id: int (PK)
id: int (PK) variant_id: int (FK)

variant_id: int (FK)

size_id: int (FK)

user_id: int (PK, FK)

Hinh 2.8: So dé co sé dir liéu

id: int (PK)

user_id: int (FK)
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2.4.3.2.

Cdc bang trong co so dir liéu

Mo ta cac bang trong co s¢ dir lidu:

Bang 2.4: User (Django mac dinh)

Tén trudng Giai thich Kiéu dir liéu
id Khoa chinh, dinh danh user Int
password Mat khau da ma hoa String
last_login Lan ding nhap cudi Datetime
IS_superuser C6 phai admin toan quyén khong bool
username Tén dang nhap String
first_name Ho String
last_ name Email nguoi dung String
is_staff C6 quyén truy cip admin site khong Bool
is_active C6 dang hoat dong khong Bool
date_joined Ngay tao tai khoan Datetime

Bang 2.5: Bang Profile

Tén trudng Giai thich Kiéu dir liéu
user_id Khoa chinh, lién két 1-1 voi User Int
address Dia chi nguoi dung String
birthday Ngay sinh Date
is_male Gidi tinh (nam/nit) bool
phone S6 dién thoai String
created_at Ngay tao Datetime
updated_at Ngay cap nhat Datetime
avatar Anh dai dién File
count_change_passw | So lan doi mat khau Int

ord
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Bang 2.6: Bang ProductType

Tén truong Giai thich Kiéu dir li¢u
id Khoa chinh Int
name Tén loai san pham String

Bang 2.7: Bang FashionProduct

Tén trudng Giai thich Kiéu dir liéu
id Khda chinh Int
name Tén san pham String
type_id Loai san pham Int (FK)
slug Dinh danh duy nhat dang text String
description_text Mo ta san pham Text
description Vector mo ta (Al) Vector
Is_active Pang hoat dong Bool
created_at Ngay tao Datetime
updated_at Ngay cap nhat Datetime
gender Gidi tinh phu hop String
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Bang 2.8: Bang ProductVariant

Tén trudng Giai thich Kiéu dir liéu
id Khda chinh Int
product_id San pham cha Int (FK)
key Ma bién thé (vi du: mau) String
color Mau sic String
sku Mé& SKU String
price Gia Decimal
discount Phan tram giam gia Bool

Badng 2.9: Bang Size

Tén trudng Giai thich Kiéu dir liéu
id Khéa chinh Int
name Ténsize (S, M, L, XL..)) String

Bang 2.10: Bang Productlmage

Tén truong Giai thich Kiéu dir liéu
id Khda chinh Int
variant_id Bién thé san pham Int (FK)
image Anh san pham File
alt_text Mo t4 anh String
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Bang 2.11: Bang VariantSizeStock

Tén trudng Giai thich Kiéu dir liéu
id Khoa chinh Int
variant_id Bién thé san pham Int (FK)
size_id Size Int (FK)
stock SO luong ton kho Int
Bang 2.12: Bang Cart
Tén truong Giai thich Kiéu dir liéu
id Khoa chinh, dinh danh duy nhat cho mdi cart | int
profile_id Khoa ngoai, lién két dén nguoi ding (Profile) | int (FK)
created_at Thoi gian tao gio hang datetime
updated_at Thoi gian cap nhat gan nhat clia gié hang datetime
Bang 2.13: Bang Cartltem
Tén truwong Giai thich Kiéu dir liéu
id Khoa chinh, dinh danh duy nhat cho mdi muc | int
trong gio
cart_id Khoa ngoai, lién ket dén bang Cart int (FK)
variant_id Khoa ngoai, lién két dén bién thé san pham int (FK)
(ProductVariant) y
size_id Khoa ngoai, lién ket dén kich cd san pham int (FK)
(Size) 7
quantity SO luong san pham trong muc gioé hang int

Kiém thir va danh gia chit lwong hé thong

2.5.1. Muc tiéu kiém thip

Qua trinh kiém thir (testing) nham dam bao hé thdng van hanh dung chirc nang,
on dinh va mang lai trai nghiém nguoi dung tot. Cac muc ti€u chinh bao gom:

e Dam bao cac chirc ning chinh (tim kiém, chatbot, gié hang...) hoat dong

chinh xac.

e Danh gia d6 chinh x4c va tu nhién cta phan hi tir chatbot AL

Sinh vién thuc hién: Lé Van Bao Qubc
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e Kiém tra téc d6 phan hdi va hiéu suit hé thong khi xir 1y truy vin AL
e Danh gia trai nghiém ngudi dung thong qua twong tac thir nghi¢m.

2.5.2. Phuong phap kiém thi
Ap dung két hop cac phuong phap:

e Kiém thir chirc ning (functional testing): Kiém tra timg chirc nang doc
lap nhu ding nhap, tim kiém, dat hang.

e Kiém thir tich hop (integration testing): Dam bao cc thanh phan nhu
chatbot Al <> backend <> co s& dit liéu vector hoat dong thdng nhat.

e Kiém thir thi cong nguoi ding (manual user testing): M6 phong cac
truy van tir nhién tir nguoi dung dé kiém tra phan hoi cua AL

e Hiéu niing (performance testing): Po thoi gian phan hoi cua hé thong
v6i cac yéu cau Al.

2.5.3. Kiém thir chatbot AI , 7
Kich ban kiém thtr 1 — Tu van tim san pham:

Bang 2.14: Kich ban kiém thir chatbot AI

Truy van nguoi dung Phan hdi tir chatbot

"T6i can mot chiéc 40 so mi mau Goi y: “Ao so mi cong s& vai cotton

trang di [am" trang — ma SP123” kém link san
pham

"Tim gilp tdi vy x0e mau xanh Goi ¥ chinh x4c san pham vay xoe

duong" v&1 mo ta phu hop

"T6i muon quan cho nam, mau den" | Tra vé danh sach 5 san pham quan
phu hop véi mo té chi tiét

Thoi gian phan hdi trung binh: ~1.8 gidy/truy van.
Ty 1¢ phan hdi ding muc tiéu: ~93% trén 20 truy van mau.
Nhan xet:

e Hg¢ thdng hiéu tt cau lénh tiéng Viét ty nhién.

e Do chinh xac cao khi truy van rd rang.

e Mot vai phan hdi chua hoan hao khi cau hoi mo hd ("giay hop trend",
"dd di choi") — c6 thé cai thién bang huan luyén thém.

2.5.4. Kiém thii higu sudt h¢ thong
Cau hinh moi truong:
e May thur nghi¢m: CPU 15, RAM 8GB, SSD.
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e Docker local chay frontend + backend + PostgreSQL + ChromaDB.

Két qua do toc do:

Bdng 2.15: Kiém tra toc do phdan hoi hé thong

Chire nang Thoi gian phan hdi trung binh
Truy van san phim bang tir khoa ~400ms
Truy van san pham bang mé ta (goi ~1.5-2.2s
Gemini API)
Tra 101 héi dap tir chatbot ~1.8s
Tim kiém qua vector DB ~300ms
(ChromaDB)
Do 6n dinh:

e Hé thong hoat dong 6n dinh khi gui lién tuc 20 truy van/ngudi ding.

e Tai nguyén RAM va CPU str dung & mtrc vira phai (<60%).

2.5.5. Ddnh gia trdi nghiém ngwoi dung
Mot s6 ngudi ding thir nghiém duoc moi sir dung hé thong:
e SO luong nguoi thir nghiém: 5 ngudi.
e Thoi gian str dung trung binh: 10-15 phat/nguoi.

Bang 2.16: Panh gid trai nghiém nguoi dung

Tiéu chi danh gia Két qua khao sat
Giao dién dé sir dung 4.4/5 diém
Chatbot phan hoi hop 1y 4.2/5 diém
Toc do xir 1y tong thé 4.5/5 diém
D6 phu hop cta san pham goi ¥ 4.0/5 diém

Téng quan:
e Giao di¢n dugc danh gia than thién, dé hiéu.
e Chatbot dap tng tét, tuy con can cai tién khi gip truy van mo h.
e Trai nghiém tong thé mugt va phu hop véi nhu cau mua sim nhanh.

2.5.6. Nhin xét va dinh hwdng ci tién

e He¢ thdng hoat dong diing ky vong vé mat chirc nang va phan hoi Al

e Tbc d6 phan hdi cia Al dat mic chap nhan duge (~2 gidy).
e (6 thé nang cao thém:
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o Co ché hoc thém tir lich sir truy van.
o Kha nang cad nhan hoa qua goi y theo hd so nguoi dung.

o Tich hop phan hdi danh gia nguoi dung dé cai thién chatbot.
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3.1.
3.1.1.

CHUONG 3: TRIEN KHAI VA PANH GIA KET QUA

Cong cu trién khai
Backend (Django)
Django la mét web framework ma ngudn mé viét bang ngon ngtr Python, dugc

thiét ké theo mo hinh MVC (Model-View-Controller). Django hd trg phat trién tng dung
web nhanh choéng, bao mat va c¢6 kha nang mo rong.

3.1.2.

Uu diém noi bat:
- Tich hgp ORM: thao tac co s& dir liéu dé dang qua md hinh d6i tuong.
- Bao mat cao: chong cac 16 hong phd bién nhu SQL injection, XSS, CSRF.
- Téc dd phat trién nhanh: nhiéu tinh nang co san nhu xac thuc, admin,
routing.
- CAu tric 16 rang: dé bao tri va md rong hé thong.
Vai tro trong hé thong:
Xay dung backend xtr 1y logic nghiép vu.
Quan 1y dir liéu ngudi dung, san pham, don hang.
Cung cap RESTful API cho frontend turong tac.
Tich hop cac mo-dun Al nhu chatbot va tim kiém thong minh.

CAu trac thu muc:

api/: Chtra cac app chinh (product, customer, product_fashion, ...).
ai_powered/: Xur ly Al, vector search.

submodels/: Cac models phu tro.

migrations/: Quan 1y migration database.

Frontend (Next.Js)

Next.js 1a mot framework xay dung trén nén tang React, dugc phét trién boi
Vercel, ding dé phat trién tng dung web hién dai v6i hiéu suat cao, kha nang t6i
wu SEO, va hd tro ca frontend 1an backend (API routes).

Dic diém nodi bat ciia Next.js:

e SSR (Server-Side Rendering): Tao trang HTML trén server tai thoi diém
request, gilp tang toc do tai trang va cai thién SEO.

e SSG (Static Site Generation): Tao trang tinh trong qua trinh build, thich
hop cho ndi dung it thay déi, téc d6 rat nhanh.

e CSR (Client-Side Rendering): Két hop linh hoat voi cac ky thuat
SSR/SSG dé cap nhat dir liéu dong.

e Routing tu dong: Tu dong sinh route dya trén cAu tric thu muc /pages,
khong can cau hinh thém.

e APIRoutes: Cho phép xdy dung backend nhe truc tiép trong Next.js thong
qua cac file JavaScript nam trong /pages/api.

e T6iuu hda SEO: Nho hd tro SSR/SSG va kha nang dat metadata linh hoat.

e HO tro TypeScript: Tich hop sin cho phét trién manh mé va an toan.

e Image Optimization: Téi wu hinh anh ty dong véi next/image.
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e Incremental Static Regeneration (ISR): Cho phép cap nhéat trang tinh theo
thoi gian thuc ma khong can build lai toan b website.

Vai tro ciia Next.js trong hé thong:

e Xay dung giao dién ngudi dung (UI) hién dai, muot ma, phan hoi nhanh.

e Két ndi v6i backend (Django) théng qua RESTful API dé 14y dit liéu san
pham, don hang, nguoi dung.

e Hién thi noi dung dong (gié hang, tim kiém) bang CSR, két hop véi
SSR/SSG dé téi uu toe do tai va SEO.

e Tich hgp cac cong cu frontend nhur i18next (da ngon ngtr), Tailwind CSS,
Apollo Client, phuc vu trai nghiém nguoi dung tot hon.

Céu trac thu muc
e pages/: Dinh nghia cac route.
e components/: Cac thanh phan giao dién.
e hooks/, libs/, styles/: Quan ly logic, thu vién, style.

3.1.3. Qudn Iy md nguén (Git)
Git 12 hé thong quan ly phién ban phan tan pho bién nhat hién nay, cho phép theo
ddi lich st thay ddi cuia ma nguon va hd tro lam viéc nhém hiéu qua. Nho Git,
cac thanh vién c6 thé cung phat trién dy an trén nhiéu nhanh (branch), xtr Iy xung
d6t ma ngudn, va dé dang quay lai phién ban 6n dinh khi can thiét.

Quy trinh 1am viéc véi Git
Duy an tuan theo quy trinh quan 1y ma ngudn chuin dé dam béo tinh 6n dinh va
cong tac hiéu qua:
e Su dung cic nhanh (branch):
o main: chtra phién ban 6n dinh, sin sang deploy.
o develop: ding dé tich hop cac tinh ning méi, trudc khi hop nhét
vao main.
o feature/<tén>: ding dé phat trién timng tinh ning riéng biét.
o hotfix/<tén>: sira 16i khan cip tir main.
e Commit message r6 rang:
o Tuan theo ct phap: type(scope): message, vi du feat(chatbot): thém
tu van Al
o Céc type phd bién: feat (tinh ning), fix (sira 15i), refactor, docs,
style,...
e Pull request & code review:
o Mbi khi hoan thanh tinh ning, tao Pull Request tir feature vao
develop.
o Thanh vién khac kiém tra ma ngudn qua code review trudc khi hop
nhat.
Quan 1y phién ban
e Gin thé (Tag):
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o St dung git tag dé danh du cac phién ban quan trong (v1.0.0,
v1.1.0, ..).

o Hiru ich cho viéc phat hanh (release) va theo ddi tién do.

e Rollback khi cén thiét:

o Trong truong hop phat sinh 18i nghiém trong, Git hd tro quay lai
phién ban trudc d6 mot cach dé dang thong qua 1énh revert hoic
reset.

Tich hop CI/CD (néu 4p dung)
e CI (Continuous Integration):

o Tu dong kiém tra (test), lint code, build khi c¢6 thay doi day 1én
repository.

o DPam bao ma nguff)n duoc kiém tra lién tuc va ludn & trang thai on
dinh.

e CD (Continuous Deployment):

o Tu dong trién khai ma ngudn sau khi merge vao main, gitp day
nhanh quy trinh phéat hanh va kiém th.

o Mot sd cong cu co thé tich hop: GitHub Actions, GitLab CI, Jenkins,

Vercel (v6i Next.js), Docker + GitHub CI/CD workflow.

3.1.4. Database
3.1.4.1. PostgreSQL

PostgreSQL 13 hé quan tri co s& dit liéu quan hé (RDBMS) mi ngudn ma,
dugc phat trién tir duy 4n POSTGRES tai Pai hoc California, Berkeley. PostgreSQL
tuan thii chuan SQL ANSI, dong thoi hd tro nhiéu tinh ning md rong ma cac hé quan
tri khac khong co.

N6 13 hé théng ACID-compliant (dam bao tinh nguyén ti, nhat quén, cb 1ap
va bén vitng cua giao dich), 1y tuong cho cac tmg dung yéu cau do tin cdy va chinh xac
cao trong xu ly dir li¢u.

Tinh ning nodi bat:

e HO tro dir liéu da dang: kiéu dit liéu phong phu nhu INTEGER, TEXT,
JSON, ARRAY, UUID,...

e H¢ théng rang budc manh: hd trg khoa chinh, khoa ngoai, unique, not
null, check constraint,...

e Giao dich an toan: hd tro rollback, commit, savepoint, isolation level,
dam bao toan ven dir liéu.

e Chi muyc nang cao: hd trg B-tree, Hash, GIN, GiST, giap t6i wu hiéu suét
truy van,

e M¢ rong linh hoat: cho phép ngudi dung ty dinh nghia ham, kiéu dir liéu
va tham chi 1a module mé rong.

e Tuong thich tot v&i Django ORM: cho phép anh xa dit liéu gitra mo hinh
Python va bang dit liéu mot cach ty dong.

Vai tro trong hé thén:
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Trong h¢ théng mua sdm thong minh, PostgreSQL dugc str dung 1am co s&
dir li€u chinh dé:

e Quan ly dir liéu ngudi dung, san pham, don hang, gio hang,...

e Tuong tac voi backend Django thong qua ORM dé thue hién CRUD
(Create, Read, Update, Delete).

e HO trg cac truy van dit liéu phtic tap nhu thdng ké doanh s, loc san
pham, phan quyén truy cap.

e Bio dam tinh toan ven dir liéu trong méi trudng ¢ nhiéu thao tac dong
thoi.

3.1.4.2. ChromaDB

ChromaDB 1a mot hé quan tri co s¢ dit li€u vector (Vector Database) ma
ngudn ma, chuyén dung cho cac tmg dung AI/NLP hién dai. Khic véi co sd dit liu
quan hé luu trir dit liéu dang bang, ChromaDB luu dit lidu vector — cac biéu dién s6 hoa
cua van ban, hinh 4nh hodac am thanh sau khi da dugc xtr Iy qua m6 hinh Al (nhu
embedding model).

Céc vector thuong c6 hang tram chiéu, va mdi vector dai dién cho mot don vi
thong tin (vi du: mot cau, doan van ban, moé ta san pham).

Pic diém noi bat:

e Tim kiém ngir nghia (Semantic Search): truy van bang cach so sanh
vector, tim dit liéu “gan nghia” chtr khong can gidng chinh xac tir khoa.

e Tbi wu hoa cho AI: phil hop véi cac hé thong sir dung embedding tir
m& hinh ngon ngir 16n nhu Gemini, OpenAl, BERT,...

e Quan Iy metadata kém vector: mdi vector c6 thé gin kém ID, mo ta,
loai ndi dung dé truy xuat linh hoat.

e Hiéu nang cao vdi chi muc vector: sir dung cac thuat toan nhu cosine
similarity, inner product dé truy van nhanh trén khong gian nhiéu
chiéu.

Céch hoat dong:
e Ingest (nap dir liéu): van ban dugc embedding (bién d6i thanh vector
s6) bang model NLP — vector + metadata dugc luu vao ChromaDB.
e Query (truy Van) khi c6 truy Van tir nguoi dung, cau hoi dugc vector
hoéa — hé théng tim cac vector gan nhat — tra vé ndi dung twong tng.
e Két hop v6i Al: ChromaDB hoat dong song song vé6i chatbot Al hoic
hé théng goi y dé tra 1oi nhanh va sat nghia nhat.

Vai tro trong hé thong:
Trong project:
e Dung dé luu cac vector sinh ra tir mé ta san pham, chinh sach ctra hang,
huéng dan mua hang.

Sinh vién thuc hién: Lé Van Bao Qubc Huéng dan: Trinh Cong Duy 38



Ung dung Al trong mua sdm thoi trang thong minh

e Khi nguoi dung gui cau hoi cho chatbot, hé thong vector hda cau héi
— tim vector gan nhét trong ChromaDB — tra vé doan vin ban phu
hop dé Al phan hoi.

* Tang cuong kha nang truy van ngit nghia, thay vi chi tim theo tir khoa
truyén thong.

Loi ich:
e Truy van nhanh va thong minh: tbc d6 phan hoi nhanh ngay ca khi dir
lidu lon.

e Hiéu dugc ¥ dinh nguoi dung du khong nhap dung tir khoa.

e Tuong thich tdt véi cac mé hinh NLP hién dai.

e Tang dd chinh xac va trai nghiém nguoi dung khi tim kiém hodc dugc

tu van bang Al
3.1.5. Docker Compose
Docker Compose 1a mot cong cu hd tro dinh nghia va quan 1y nhiéu container

Docker trong cing mot tmg dung chi voi mot tép cau hinh duy nhat (docker-
compose.yml). N6 cho phép 1ap trinh vién md ta toan bé méi truong tng dung — gom
web server, co sé dir liéu, cache, message broker,... — mdt cach dé dang va ty dong hoa
viéc khéi chay toan bo hé théng chi béng mot 1énh.

Docker Compose gilip don gian hoa quy trinh phat trién, trién khai va kiém thur
ung dung c6 nhiéu thanh phan.

Céu trac hoat dong:
e Docker Compose st dung tép docker-compose.yml dé khai bao:
e Services: dinh nghia tirng thanh phan cua hé thong, vi du: web, db, ai.
e Images: xac dinh image Docker s& sir dung (c6 thé build tir Dockerfile
hodc kéo tir registry).
e Volumes: gin két dit liéu giita container va may chi host.
e Ports: anh xa cong tir container ra ngoai hé thong.
e Networks: cAu hinh mang ndi bg gifra cac container.

Uu diém noi bat:
e Trién khai nhanh chong: chi can mot 1énh docker-compose up, toan by hé
théng s€ dugc khéi dong.
e Tai str dung ciu hinh: d& dang chia sé va st dung lai cAu hinh cho nhiéu
mOi truong (dev, staging, production).
e Ty dong hoa lién két dich vu: cc container c6 thé tu két ndi véi nhau
thdng qua service name.
e D3 kiém thur: thuén tién cho viéc chay thir ca hé théng trén may ca nhan
hoac CI/CD pipeline.
Vai tro trong hé thong:
e Trong project, Docker Compose giup:
e Dong gbi toan bo hé thdng gom: frontend (Next.js), backend (Django), co
s¢ dir liéu (PostgreSQL), Al module, ChromaDB.
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e Khéi chay nhanh méi trudng phat trién trén bat ky may nao ma khong can
cai thu cong tirng thanh phan.

e Tach biét cac dich vu gitp dé dang quan 1y, bao tri va cap nhat riéng ting
phan.

e Tao mdi trudng tuwong dong gitta local va production dé tranh 15i khong
nhat quan.

Lénh thuong dung:
Bang 3.1: Lénh Docker thuong dung
Lénh Chtrc ndng
docker-compose up Khai dong toan bd hé thong dua trén file YAML
docker-compose up -d Khai dong & ché do nén (detached)
docker-compose down Dung toan bd container va x6a mang tam
docker-compose build Build lai cac image tir Dockerfile
docker-compose logs Xem log ctia cac container
docker-compose ps Xem trang thai cac container dang chay

Docker Compose 1a cong cu quan trong trong cac dy an hién dai co nhiéu dich
vu chay song song. Vi kha nang cau hinh nhanh, nhat quan va tu dong hoa, Docker
Compose gilp don gian hoéa qua trinh phat trién, thir nghiém va trién khai tng dung
phtc tap.

3.1.6. Amazon Web Services (AWS)
Trong giai doan phat trién thir nghiém, hé thdng duoc trién khai bang Docker
Compose trén moi truong cuc bo. Tuy nhién, dé dap tng yéu cau thyc tién nhu
phuc vu s6 lugng nguoi dung 16n, dam bao tinh san sang, kha nang mo rong va
bao mat, nhom dé xuét trién khai hé thong 1én nén tang Amazon Web Services

(AWS).

AWS la nén tang dién toan dam may hang dau hién nay, cung cap da dang dich
vu ha tAng va cong ngh¢ phuc vy phat trién, trién khai va van hanh cac hé thong
thong minh nhu hé thong trong dé tai nay. Duéi ddy 1a mo hinh trién khai dé xuét:

3.1.6.1. May chu irng dung — Amazon EC2
Dich vu EC2 (Elastic Compute Cloud) cung cdp cac may chii a0 c¢6 thé cdu
hinh linh hoat tai nguyén (CPU, RAM, 6 dia...). Hé thong s& dugc trién khai
trén mot hodc nhiéu EC2 instance st dung hé diéu hanh Ubuntu/Linux.

Cac budc trién khai trén EC2:

Sinh vién thuc hién: Lé Van Bao Qubc Huéng dan: Trinh Cong Duy 40



Ung dung Al trong mua sdm thoi trang thong minh

3.1.6.2.

3.1.6.3.

3.1.6.4.

e Khoitao EC2 instance, md cong truy cap HTTP (80) va HTTPS (443),
SSH (22).

e Cai dat Docker, Docker Compose, Git, Python va cac dependency can
thiét.

e Tai source code tir GitHub vé va st dung Docker Compose dé chay
toan bo hé thdng (backend Django, frontend Next.js, PostgreSQL,
ChromaDB...).

e Thiét lap reverse proxy (Nginx hoic AWS ALB) dé tro tén mién dén
EC2.

({u d{ém: khong phu thudc méy cuc b, ¢o thé tu dong khot1 dong lai khi gap
161, dé dang scale 1én theo s6 lugng nguoi dung.

Leweu triv div lieu — Amazon S3

Dit liéu tinh nhu hinh anh san pham, tai liéu da xr Iy vector hoa hodc két qua
g0i ¥ ¢6 thé duoc luu trit trén Amazon S3 (Simple Storage Service). Day la
dich vu luu trir bén viing, kha ning truy xuit nhanh va hd tro CDN
(CloudFront) dé phan phdi ndi dung toan cau.

Ung dung thuc té trong hé théng:

e Ngudi quan tri c¢6 thé upload hinh anh san pham lén S3.
e (ac file vector hoa co thé duogc luu dudi dang JSON hoac binary dé
truy cap nhanh khi truy van.

Co so dir ligu — Amazon RDS

Dé thay thé PostgreSQL cai thi cong bang Docker, c6 thé sir dung Amazon
RDS (Relational Database Service) dé trién khai PostgreSQL trén nén tang
quan Iy hoan toan (managed service). RDS h tro:

e Tu dong backup, cap nhat phan mém.

e Thiét 1ap HA (High Availability) va Multi-AZ (da ving) cho d¢ tin
cay cao.

e CAiu hinh parameter group pht hop véi tng dung Al ¢6 nhu cau truy
van 16n.

Loi ich: bao tri don gian, hiéu suat cao, d¢ m¢ rong ma khong can thao tac
thu cong.

Bido mdt va gidm sdt hé thong
bé dam bao an toan va do tin cay cua hé thong khi trién khai trén AWS, c6
thé st dung két hop céc dich vu sau:

e IAM (Identity and Access Management): phan quyén truy cap, dam
bao chi c6 nguoi dung/img dung dugc phép moi co thé truy cap tai
nguyén nhat dinh.
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e Security Groups & VPC: cdu hinh tudng ltra cho EC2 va RDS dé
gi61 han IP truy cép.

e AWS CloudWatch: theo dai tai nguyén hé théng (CPU, RAM, 1/0),
thu thap log tmg dung va canh bao khi xay ra 16i.

e ACM (AWS Certificate Manager): cap phat va quan ly ching chi
SSL cho hé thong néu can trién khai giao thirc HTTPS.

3.1.6.5. Mod rong — Auto Scaling & Load Balancer
Trong cac phién ban nang cip sau, hé thdng c6 thé tich hop véi Elastic Load
Balancer (ELB) dé phan phdi tai va Auto Scaling Group dé tu dong tao thém
EC2 khi ¢6 nhiéu ngudi ding truy cap.

Vi dy: khi c6 1.000 ngudi ding truy cap cung liic vao hé thong chatbot, AWS
co thé ty dong scale tr 1 may chi EC2 lén 3 hoac 5 may tuy theo cau hinh,

dam bdao hi€u nang phan hoi.

Bdng 3.2: Loi ich tong thé khi trién khai hé thong trén AWS

Tiéu chi M6 ta loi ich

Hiéu suat Ti vu hoa bﬁng phén cung thuc, ho tro nhiéu loai
instance

Tinh mé rong Dé scale EC2, tang dung luong RDS, m¢ rong ving
phan phoi S3

Bao mat H¢ sinh thai bao mat toan dién: IAM, SSL, ma ho6a
du licu

Tinh san sang cao | HO tro Auto Healing, Multi-AZ, sao luu dinh ky

Tich hop Al Dé dang két n6i voi OpenAl, Gemini, hoic AWS
Bedrock

K&t lugn: Viéc trién khai hé thong trén AWS khong chi nang cao kha ning
van hanh, ma con mo ra co hdi mé rong quy mé hé théng trong tuong lai, dap
ng hang nghin nguoi dung dong thot. Vo1 kha nang tich hop linh hoat, AWS
1a nén tang phi hop dé bién dd an thanh mot hé thong thuc té, ing dung duoc
trong doanh nghi€p hodc thuong mai di¢n tir hién dai.

3.1.7. Genimi API

Gemini API 14 giao dién l4p trinh tmg dung do Google cung cip, cho phép tich
hop va st dung sirc manh ciia md hinh ngdén ngir 1én Gemini — cu thé 1 phién ban
models/gemini-2.0-flash-exp. Pay 1a mot mo hinh thudc thé hé multimodal LLM (Large
Language Model), cd kha niang xur Iy nhiéu loai dir liéu nhu van ban, hinh anh, ma
nguon,...

Gemini API dugce t6i wu cho téc do phan héi nhanh va chi phi thap, phu hop véi
cac ung dung thuc té cAn phan hoi theo thoi gian thyc nhu chatbot, tim kiém ngir nghia,
tom tit vin ban,..
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Tinh nang chinh cia Genimi API:

Xir Iy ngon ngir tw nhién (NLP): hiéu va phan tich cau hoi nguoi ding
bang ngdn ngi ty nhién.

Truy van théng minh (semantic search): tim ndi dung lién quan theo
ngir nghia, khong can khép tir khoa chinh xac.

Sinh phan héi ty dong: tao vin ban mach lac, sat ngir canh trong hoi
thoai nguoi dung.

HG tro da ngdn ngik: bao gom tiéng Viét, gitip chatbot giao tiép tw nhién
vo1 nguoi Viét.

Tich hop vao backend: ’
Trong hé thong, Gemini API duogc tich hop truc ti€p vao backend sir dung Django
théng qua mo-dun riéng (ai_powered), quy trinh hoat dong nhu sau:

1.
2.

3.

4.

Tiép nhan truy van tir nguoi dung (qua chatbot hodc giao dién tim kiém).
Gui yéu cau (prompt) dén endpoint ctia Gemini API bang HTTP request
(thuong 1a POST).

Xu 1y phan hoi: backend nhan két qua tra vé (dang van ban JSON), trich
xuat ndi dung phu hop.

Tra két qua cho frontend dé hién thi cau tra 10i, goi ¥ hodc ndi dung tuong
ung.

Use-case trong hé thong:
Gemini API duogc st dung cho nhiéu chirc nang thong minh trong du: an, cu thé:

Tim kiém sén pham thong minh: nguoi dung mo ta nhu ciu bang ngdn
ngir ty nhién (vi du: “40 so mi tring cong s&”), hé théng phan tich va goi
¥ san pham phu hop.

Chatbot hd tro khach hang: giao tiép truc tiép voi nguoi dung dé tra 10i
cac cau hoi nhu chinh sach d6i tra, thong tin san pham, tinh trang don
hang,...

Goi y san pham ca nhan héa: dua trén truy van, hanh vi hodc lich st
tuong tac cuia nguoi dung.

Loi ich khi str dung Genimi API:

Phan h6i nhanh va muot ma, phi hop véi trai nghiém thoi gian thyc.
Hiéu siu ngit nghia, ting do chinh x4c khi tu van va tim kiém.

Tiét kiém thoi gian phat trién, khong can huan luyén mé hinh riéng.

D& mé rong: ¢ thé nang cap sang cac phién ban Gemini cao hon (Pro,
Ultra) néu can tang hi¢u suét hodc do chinh xéc.

3.2.  M0i truwong trién khai
H¢ thong duogc trién khai trén nhiing moi truong dudi day

Next.js: version 14.2.29
Django: version 4.2.20
Python: version 3.12.3
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e PostgreSQL.: version 3.10.9
e Docker: version 28.0.4
e AWS
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3.3. Két qua dat dwoc
- Trang chu:
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Men
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Collect:
Personalized Al Stylist Chatbot To e

CHAT NOW

Hinh 3.1: Giao dién trang chu

- Chatbot

3 Kooto Bot

| & Hi!lI'm Kooto bot. I'm here to ready to
| support you. Please talk anything you

@ N

Yoo

Hinh 3.2: Giao dién chatbot
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,

1 2
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Hinh 3.3: Giao dién danh sdch san pham

- Chi tiét san pham
FollowUs: § w ¢ @
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Hinh 3.4: Giao dién chi tiét san phim
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- Gid hang

%, +000-123- 456789 & quocle152@gmail.com

kooto

FollowUs: § w J¢ @

HOME MEN ~ WOMEN PAGES v CONTACT

Shopping Cart

Product Color Size Quantity Total
Ao Thun .
. 805 Do M 2 1208 L]
Help Services Categories
» Service » Hosting Solution » Hosting Solution
» FAQ » Cyber Security » Cyber Security
» Testimonial » Network Analysis % MNetwork Analysis
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KET LUAN VA HUONG PHAT TRIEN

Két qua dat dwoc

Sau qué trinh nghién ctru va phat trién, dé tai “Ung dung Al trong mua sim thoi trang
thong minh” da hoan thanh cadc muc ti€u dat ra vadi cac két qua cu thé nhu sau:

X4y dyng hé théng mua sdm truc tuyén c6 giao dién than thién, d& sir dung trén
cd may tinh va di¢n thoai.

Tich hop chatbot AI str dung Gemini APL c6 kha ning hiéu va phan hoi ngén
ngir ty nhién ctia ngudi dung, hd tro tu van san pham va tra 10i cac cau hoi lién
quan.

Ap dung NLP va vector hoa tai liéu, két hop cing ChromaDB dé trién khai chirc
nang tim kiém thong minh theo ngir nghia.

Quan 1y dir liéu hidu qua véi PostgreSQL, hd trg day du cac chire nang nhu luu
trit théng tin san pham, nguoi dung, don hang, ...

Trién khai hé théng bang Docker Compose, cho phép dé& dang khoi dong cac
thanh phén backend, frontend, database, va AI module.

Hoan thién md hinh client-server tach biét, sit dung Next.js cho frontend va
Django cho backend.

Toan bg hé thong hoat dong 6n dinh, dap trng cac ti€u chi ve hi¢u suat, trai nghiém ngudi
dung, bdo mat va kha nang mé rong.

Huwéng phat trién

Trong twong lai, hé théng c6 thé duge mé rong va cai tién theo cac dinh hudng sau:

Tich hop thém AI Agent nang cao, c6 kha niang tu duy nhiéu budc, ghi nhd phién
1am viéc va tu van chuyén siu hon.

Hb trg da ngdn ngit hoan chinh, cho phép hé théng hoat dong hiéu qua vdi ngudi
dung quc té.

Phan tich hanh vi nguoi dung bang Al dé goi ¥ san pham c4 nhan hoa theo lich
sir tim kiém, tuwong tac va don hang.

Ti wu hiéu suét truy van vector bang cach str dung cac chi muc hiéu qua hon
(FAISS, ScaNN) két hop v6i ChromaDB.

Tich hop hé thng thanh toan thyuc t& (VNPay, Momo, Stripe...) dé hoan thién trai
nghiém mua hang.

Phat trién dashboard quan tri nang cao, hd trg thong ké, phan tich doanh thu va
hiéu qua tur van Al theo thoi gian thuc.
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