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TOM TAT

Tén dé tai: Hé thong dinh dudng thong minh hd tro tao thuc don cho ché & méo.
Sinh vién thuc hién: Nguyén Phan Bao Loc
S6 thé SV: 102210115 Lép: 21T _DT2

Tém tat ndi dung do an

D6 an tap trung nghién ciru va xdy dung mot hé thong hd trg chim soc dinh dudng thu
cung thong minh cho ché va méo, trong d6 tng dung tri tu¢ nhan tao nham nang cao
kha nang tu van va c4 nhan héa trai nghiém ngudi dung. Hé thong cho phép nguoi
dung tuwong tac thong qua giao dién web dé nhéan tu van, phan tich va lap thuc don

dinh dudng pht hop véi dic diém va muc tiéu cham soc cia timg thii cung.



_DATHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Daoc 1ap - Ty do - Hanh phiic
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Phan Bao Loc S thé sinh vién: 102210115
Lop: 21T _DT2 Khoa: Cong nghé thong tin Nganh: Cong nghé phan mém
1. Tén dé tai do an: Hé thong dinh dwong théng minh hé tro tao thie don cho ché &
meo.
2. Pé tai thudc dién: O C6 ky két théa thudn so hivu tri tué doi voi két qud thiee hién
3. Cc s6 liéu va dit ligu ban dau:
4. Ngi dung cdc phan thuyét minh va tinh todn:
Noi dung cta phan thuyét minh bao gém cac phan chinh sau:
Mé dau: Trinh bay nhu cau thyc té va 1y do lya chon dé tai, dong thoi gidi thiéu
vé ndi dung nghién ctru va cac muc tiéu can dat duoc.
Chuwong 1: Co s6 1y thuyét: trinh bay cac khai niém, kién thirc nén tang va céc tai
liéu lién quan 1am co so cho viée xay dung va phat trién dé tai.
Chuwong 2: Phan tich va thiét ké: thuc hién phan tich yéu cau hé théng, xac dinh
cac chtrc nang chinh, thiét ké mo hinh hé théng, co s6 dir liéu va cac thanh phén
lién quan.
Chuwong 3: Trién khai va danh gia két qua: trinh bay qua trinh trién khai hé thong,
mo ta cac chirc nang da xay dung, dong thoi thuc hién kiém thir va danh gia két qua
dat duogc so véi muc tiéu deé ra.
5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thuede ban vé ):

6. Ho tén nguoi huéng dan: TS. Lé Minh Tri, TS. Ninh Khanh Duy

7. Ngay giao nhiém vu do éan: ... [ouinn. /202.....
8. Ngay hodn thanh @ dn: ... Jo /202

Pa Nang, ngay — thing  ndm 202
Truong BOmon .......................... Nguwoi hwéng din



LOI NOI PAU

Trong thoi gian thuc hién d6 an, véi su giup d& va tao diéu kién cia truong Pai
hoc Bach Khoa — Pai hoc Pa Nang, em d3 hoan thanh dd &n va ban bao céo ding thoi
han quy dinh. Tuy nhién, v&i kha nang va thoi gian c6 han, khong thé tranh khéi nhiing
thiéu s6t. Em rat mong nhan duoc sy quan tim, giap dd, va gop y tir quy Thay Co dé
em c6 thé hoan thién d¢é tai nghién ctru trong thoi gian ti.

Em xin chan thanh cdm on thay TS. Lé Minh Tri va thay TS. Ninh Khanh Duy —
giang vién khoa Cong nghé thong tin — Truong Pai hoc Bach Khoa Pa Nang di tan tinh
huéng dan va gitp d& em trong sudt qua trinh trién khai d6 an t6t nghiép, tir hudng dan
chon dé tai dén cho 16i khuyén dé trién khai, giai quyét van dé.

Mic du di cb ging hoan thién dd 4n trong pham vi va kha ning c6 thé, nhung
kho tranh khoi nhitng thiéu sét. Em rat mong nhan duoc su dong gop, nhan xét va danh

gia ctia quy Thay Co6.



CAM DOAN

Em — Nguyén Phan Bao Loc, sinh vién nim 4 Truong Pai hoc Bach khoa — Dai
hoc Pa Ning, xin cam doan d6 an t6t nghiép nay dugc thuc hién trén co sé nghién ctru
doc 1ap va nghiém tac. Toan bd ndi dung trinh bay trong d6 an 1a két qua cia qua trinh
hoc tap, tim hiéu va thuc hién cia ban than, khong sao chép tir bat ky ngudn tai liéu nao
khac dudi moi hinh thirc.

Céc dir liéu, két qua nghién ctru va ndi dung tham khao trong d6 an déu duoc sir
dung c6 chon loc, trich dan dﬁy du va tuan thu cac quy dinh vé liém chinh hoc thuat cta
trudng Pai hoc Bach khoa Pa Nang.

Em hoan toan chiju trach nhiém vé tinh chinh xac, trung thuc cua céc thong tin
dugc trinh bay trong do an tot nghiép nay.

Sinh vién thuc hién

i
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Hé¢ thé'ng dinh dwong thong minh hé tro tao thie don cho ché & méo

MO DAU

1. Muc dich thye hién dé tai

Xu huéng nudi thi cung tang nhanh dan dén nhu cau cham séc dinh dudng cho cho
va méo ngdy cang 16n. Nguoi nudi khong chi quan tdm dén strc khoe tha cung ma con
xem chung nhu mdt thanh vién trong gia dinh, tir §6 doi héi méot ché do an khoa hoc, an
toan va phu hop. Tuy nhién, phan 16n ngudi nudi van lua chon thirc an dua trén kinh
nghiém cé nhan, dé dan dén tinh trang thiéu chat, thira chat hodc mat can d6i dinh dudng.

Trong khi d6, thi trudng hién nay chua dap tmg dugc nhu cau tinh todn ning luong,
c4 nhan héa khau phan va xay dung thuc don pht hop cho ting tha cung. Véi sy phat
trién manh mé& cta Tri tué nhan tao (AI), dac biét 1a cac mo hinh ngdn ngir 1on (LLM),
viéc ung dung Al dé phan tich ddc diém ca thé, ty dong sinh khau phan an va tu van
dinh dudng da tré nén kha thi va hi¢u qua.

Tt nhitng 1y do trén, em quyét dinh chon dé tai “Hé thdng dinh dudng thong minh
hd tro tao thuc don cho ché & méo” nham dap ing nhu cau cham séc stc khoe tha cung
mot cach chinh xdc, tién lgi va hi€u qua.

2. Muc tiéu dé tai

Xay dung mot hé thong dinh dudng thong minh hd tro ngudi nudi chd va méo lya
chon khau phan an hop 1y, khoa hoc va phut hop voi timg ca thé tha cung.

Tu dong tao thuc don héng ngay dua trén cac thong tin dac diém nhu giéng loai,
can nang, do tudi, mirc d6 hoat dong va tinh trang strc khoe.

Tich hop chirc ning goi ¥ va ban san pham thyc pham danh cho thi cung theo diing
khau phan va nhu cau da duoc tinh toan.

Mang lai giai phap hd trg chiim séc tht cung tién loi, chinh x4c va c6 tinh tng dung
cao trong thuc té.

3. Pham vi va d6i twong nghién ctru
3.1. Pham vi dé tai

Dé tai tap trung nghién ciru va tham khao céc tiéu chuan dinh dudng co ban danh
cho ché va méo, dua trén cac khuyén nghi va huéng dan caa FEDIAF (ngudn co s&
chinh), ngoai ra c6 tham khao bo sung tor NRC, va mot sb tai liéu tham khao vé cach
tinh can nang, dinh dudng khac nham xay dung co s& dir liéu phuc vu cho viéc phan
tich va dé xuat khau phan an phi hop trong hé théng. Pham vi nghién ciru cua dé tai chi

yeu gioi han ¢ hai doi tugng chinh 1a ché va méo.

Sinh vién thyc hién: Nguyén Phan Bao Loc ~ Huéng dan: TS. Lé Minh Tri, TS. Ninh Khanh Duy 1



Hé¢ thé'ng dinh dwong thong minh hé tro tao thie don cho ché & méo

3.2. Poi twong nghién ciru

Péi tugng nghién ctru cta dé tai 1a ngudi dung c6 nhu cau xay dung khau phan an
khoa hoc cho cho hoic méo, dong thdi c6 nhu cau lya chon va mua cac san pham phu
hop thong qua hé thong.

4. Phuwong phap nghién ctru

Trong giai doan dau, tién hanh khéo sat va phan tich nhu cau thyc té ciia nguoi nudi
tht cung, qua d6 nhan dién cac khé khan trong viéc xay dung khau phan an khoa hoc
cho ch6 va méo do han ché vé kién thirc chuyén mon va thiéu ngudn thong tin dang tin
cdy. Tir két qua phén tich, cic yéu cau chirc ning va phi chic ning cia hé thong duoc
xac dinh nham giai quyét bai toan dit ra.

Tiép theo, thuc hién nghién ctru va tham khao céc tai liéu, ti€u chuan va huéng dan
vé dinh dudng cho thu cung, tiéu biéu 1a cac khuyén nghi cia FEDIAF va cac ngudn tai
liéu chuyén mon uy tin khac, lam co s& xay dung mo hinh dinh dudng va cac nguyén
tac tinh toan khau phan an.

Trén nén tang cac yéu cau va co s& ly thuyét da xac dinh, dir li¢u dinh dudng dugc
chuan héa, co s& dit liéu thuc phém duoc xay dung va cdc mo-dun tinh toan, dé xuét
khau phan an phu hop vdi timg cé thé thu cung dya trén thong tin dau vao dugc phat
trién.

Cubi cuing, h¢ théng dugc trién khai & mirc d6 mo phong va thir nghiém, két hop
kiém thir va danh gia nham xac dinh mirc do chinh xéc, tinh hiéu qua va kha ning dap
g cac yéu cau da dé ra.

5. Céu tric ciia dd an tot nghiép

Db 4n bao gdm cac ndi dung:

e Mo dau

e Chuong 1: Co s¢ ly thuyét

e Chuong 2: Phan tich va thiét ké hé thong

e Chuong 3: Trién khai thuc té va dénh gia két qua

e Két luan va hudng phat trién
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Chwong 1: CO SO LY THUYET

1.1. M0 hinh Client — Server

Mo hinh Client — Server 1a mét kién trac hé théng phd bién trong cac ung dung
web, trong d6 hé théng duoc chia thanh hai thanh phﬁn chinh la Client va Server. Client
1a phia giao dién nguoi dung, c¢6 nhiém vu giri yéu ciu va hién thi két qua, trong khi
Server chiu trach nhiém xu 1y nghiép vu, quan 1y dit liéu va phan héi lai cac yéu ciu tir
Client.

Trong md hinh nay, Client 1a phia giao dién, chiu trach nhi¢m hién thi noi dung va
tiép nhan cac thao tac tir ngudi ding, sau d6 giri cac yéu cau dén Server thong qua cac
giao thirc mang nhu HTTP/HTTPS hodac WebSocket. Server ¢6 nhi¢m vu tiép nhan va
xtt 1y céc yéu cau tir Client, thuc hién logic nghiép vy, truy xuat va quan ly dit liéu tir co
s& dir liéu, dong thoi phan hoi két qua xir Iy vé cho Client. Qua trinh trao ddi dit liéu nay

gitip dam bao hé thong hoat dong on dinh va nhat quan.

Presentation Tier Logic Tier Data Tier

Y
11
(

Database

Clients

Hinh 1.1 Mo hinh Client - Server
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Viéc phan tach rd rang giira Client va Server giup hé thong dé dang mé rong, bao
tri va nang cap. Client c6 thé dugc thay d6i hoic phat trién doc 1ap ma khong anh hudng
tryc tiép dén Server, trong khi Server tap trung xir 1y dit liéu va nghiép vu, gitp ting

cuong kha nang kiém soat, bao mat va tinh nhat quan cua h¢ thong.

Trong pham vi d¢ tai, mo hinh Client — Server dugc 4p dung 1am nén tang cho kién
trac hé théng, trong d6 Client ddm nhiém viéc twong tac v6i ngudi ding thong qua giao
dién web, con Server thuc hién x1r Iy nghiép vu, tinh toan, quan ly dir li¢u va tich hop

cac thanh phan cong nghé khac cia hé thong.

1.2. Cong ngh¢ sir dung
1.2.1. Tong quan vé framework Nestjs

NestJS 1a mot framework backend phat trién trén nén tang Node.js, dugc xay dung
dua trén ngdn ngit TypeScript. NestJS két hop nhiéu mé hinh 1ap trinh nhu lap trinh
huéng ddi tuong (Object-Oriented Programming — OOP), lap trinh ham (Functional
Programming — FP) va lap trinh phan ung ham (Functional Reactive Programming —
FRP). Framework nay cung cip mét cu tric Gmg dung rd rang theo huéng module hoa,
dong thoi hd trg manh mé& cho lap trinh huéng ddi twong va co ché Dependency
Injection. Nho d6, NestJS gitp to chirc ma ngudén mot cach khoa hoc, nang cao kha ning

mo rong va thuan tién trong qua trinh bao tri hé thong.

Bén canh d6, NestJS cho phép xay dung cic API theo md hinh RESTful va hd tro
tich hop voi nhiéu thu vién, cong nghé phd bién nhu ORM, middleware, x4c thuyc va
phan quyén nguoi dung. Véi kién trac linh hoat va kha nang mo rong cao, NestJS phu
hop cho viéc phat trién cac hé thdng backend c6 quy mé vira va 1n, yéu cau xtr Iy nghiép
vu phuc tap. Trong pham vi dé tai, NestJS dugc sir dung lam nén tang chinh dé trién
khai backend, dam nhiém vai tro xir Iy nghiép vu, quan 1y dir liéu va cung cip cac API

phuc vu cho phia Client.

1.2.2. Tong quan vé framework Nextjs

NextJS 1a mot framework frontend duogc xdy dung trén nén ting React, sir dung
JavaScript va TypeScript, hd trg phat trién cac tmg dung web hién dai. NextJS cung cip
nhiéu co ché render nhu Server-Side Rendering (SSR), Static Site Generation (SSG) va
Client-Side Rendering (CSR), gitp tdi uu hiéu ning hién thi va cai thién trai nghiém
nguoi dung.

Framework nay cung cap hé théng routing duya trén cau trac thu myc, gitp viéc t6
chtic giao dién va diéu huéng trong Gmg dung trd nén rd rang va dé quan 1y. Bén canh
d6, NextJS hd tro tot cho viée toi wu héa cong cu tim kiém (SEO) va kha nang tich hop
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linh hoat véi cac API backend. Trong pham vi dé tai, NextJS duoc st dung dé xay dung
giao dién nguoi ding cho hé thong, ddm nhiém vai tro hién thi dit liéu, tiép nhan thao

tac tir ngudi ding va giao tiép véi backend thong qua cac API di dugc trién khai.

1.2.3. Fastapi

FastAPI 1a mot framework backend sir dung ngén ngit Python, dugc thiét ké dé
xay dung céac dich vu API v6i hi€u nang cao va ct phap ro rang. FastAPI dya trén cac
chuan hién dai nhu ASGI va OpenAPI, cho phép tu dong sinh tai liéu API va hd trg

kiém tra, xac thuc dir li¢u dau vao mdt cach hié¢u qua.

Framework nay hd trg 1ap trinh bat dong b, gitip nang cao kha ning xir Iy dong
thoi va cai thién hiéu suat ctia hé thong. Nho kha ning tich hop t6t véi cac thu vién khoa
hoc dir li¢u va tri tu€ nhan tao trong h¢ sinh thai Python, FastAPI déac biét phu hop cho
cac tac vu xir 1y chuyén biét va tinh todn nang cao. Trong pham vi dé tai, FastAPI duoc
su dung dé trién khai cac dich vu xur ly doc 1ap, hd trg cac chic ning lién quan dén xur

1y dit liu va tri tu¢ nhan tao, déng thoi giao tiép v6i backend chinh thong qua cac API.

1.2.4. Websocket

WebSocket 1a mét giao thirc truyén thong cho phép thiét 1ap két néi hai chiéu lién
tuc gitra Client va Server thong qua mot két ndi duy nhat. Khac véi mo hinh giao tiép
HTTP truyén thong theo co ché request—response, WebSocket duy tri két ndi trong sudt
phién lam viéc, giup giam do tré va nang cao hiéu qua trao doi dir liéu.

WebSocket hd trg truyén dir liéu theo thdi gian thuc, cho phép Server chu dong
giri thong tin dén Client ma khong can chd yéu cau méi. Nho dic diém nay, WebSocket
pht hop véi cac hé théng yéu cau cap nhat dir liéu nhanh va lién tuc. Trong pham vi dé
tai, WebSocket dugc sir dung dé hd trg co ché giao tiép thoi gian thyc gitra Client va

Server, gop phan nang cao kha ning phan hoi va trai nghiém nguoi dung cta hé thong.

1.3. Luu trir & quan ly dir liéu
1.3.1. Tong quan vé Postgresql

PostgreSQL 1a mot hé quan tri co s¢ dir li€u quan hé (Relational Database
Management System — RDBMS) ma nguén md, dugc thiét ké nham dam bao tinh 6n
dinh, d6 tin cay va kha ning mé rong cao. PostgreSQL hd tro day dii cac chuan SQL,
d6ng thoi cung cip nhiéu tinh ning nang cao nhu giao dich (transaction), rang budc toan
ven dit liéu va co ché kiém soat dong thoi, giup dam bao tinh nhat quan va an toan cua
dir lidu.

Hé quan tri co s& dit liéu ndy cho phép luu trit va xir 1y hiéu qua céc dit liéu co cau

triic, dong thoi hd tro md rong thong qua cac co ché chi muc, view va stored procedure.
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Nho kha ning hoat dong 6n dinh va dé tich hop v6i nhiéu framework backend,
PostgreSQL phu hop cho cac hé théng yéu cau quan 1y dit liéu phire tap va ¢ quy md
vira dén 16n. Trong pham vi dé tai, PostgreSQL dugc sir dung dé luu trit va quan 1y dir
li€u chinh cua hé théng, bao gém thong tin nguoi dung, dir liéu nghiép vu va cac di li¢u

c6 cau truc phuc vu cho qua trinh xr 1y va tinh toan.

1.3.2. Tong quan vé S3 Storage

S3 Storage 14 mot mo hinh luu trit d6i twong (Object Storage) duogc thiét ké dé luu
trlr va quan ly cac dir li¢u phi cAu trac nhu hinh anh, tai liéu, tép da phuong tién va cac
tép dir liu c6 dung lugng 16n. Mo hinh nay cho phép truy cap di li¢u thong qua céc
giao thirc mang, dong thoi hd tro kha ning mo rong linh hoat va do bén dir lidu cao.

S3 Storage td chuc dit lidu dudi dang céc doi tuong duoc luu trir trong cac bucket,
mdi ddi twong bao gdm dir lidu va thong tin mé ta (metadata). Co ché luu trit nay giup
vi€c quan ly, truy XUAt va mo rong dir li€u tré nén hi¢u qua, dac biét phu hop vdi cac hé
thong can luu trit s6 lugng 16n tép va dir lidu khong c6 ciu tric. Trong pham vi dé tai,
S3 Storage duoc sir dung dé luu trit cac tép dit liéu va tai nguyén lién quan cua hé thong,
g6p phan giam tai cho co so dit liéu quan hé va nang cao kha ning mo rdng ciing nhu
hiéu qua quan ly dir li¢u.
1.4. Al Agent
1.4.1. Tong quan
Al Agent 1a mot hé thong thong minh c6 kha ning tiép nhan thong tin dau vao,
phan tich ngir canh, ra quyét dinh va thyc hién hanh dong nham dat dugc muc tiéu cu
thé. Khéac véi chatbot truyén thong chi phan hi theo kich ban ¢b dinh, AI Agent c6 kha
nang xir 1y linh hoat cac tinh hudng khac nhau nhd vao viéc két hop mo hinh ngén ngit,
tri thitc va co ché ra quyét dinh. Trong cac hé thong hién dai, AI Agent thuong dong vai
trd trung tam trong viéc twong tac véi ngudi dung, hd tro tw dong hoa nghiép vu va nang
cao trai nghiém sir dung hé théng.
Trong hé thong, Al Agent dong vai tro trung tam xur 1y thong tin thong minh, dic
biét phi hop véi bai toan dé tai dat ra:
- Tu van dinh dudng cho tha cung
- Phan tich dit liéu va ra khuyén nghi
- Ty dong hoa nghiép vu phuc tap
1.4.2. M0 hinh ngon ngir 16m (Large Language Model — LLM)
Large Language Model (LLM) - M6 hinh ngdn ngir 16n 1a mot loai mo hinh tri tué
nhan tao (AI) dugc phat trién dé xur Iy va tao ngdn ngit tu nhién giéng con nguoi. Cac

LLM hoat dong dua trén nén tang hoc sau (deep learning) va dic biét st dung kién trac
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mang no-ron, thuong 13 mé hinh Transformer, dé ndm bat cdu tric va ¥ nghia ngdn ngit.
Puogc huin luyén trén lugng dir li€u khéng 16, bao gém sach, bai bdo, trang web, va
nhiéu ngudn tai nguyén ngdn ngir khac, LLM khong chi hoc cach xtr Iy cac mau ngon
ngit phirc tap ma con nam bat duoc ngir canh, ngit nghia, va ca bdi canh vian héa trong
nhiéu ngdn ngir khac nhau.

Uu diém:

- Kha ning hiéu va tao phan hdi gin giéng con ngudi.
- €06 thé phan tich va xir 1y thong tin tot gitip thyuc hién céc tac vu da dang.
- €0 thé tao phan hdi méi, sang tao va phi hop véi ngit canh yéu cau.
Nhuoc diém:
- Dé c6 thé khai thac duoc cac diém manh ciia LLM thi doi hoi phan ctirmg manh
m& va chi phi t6n kém, dic biét 1a trong moi trudng san xuét.
- Mic du mo hinh c6 thé tao ra cac vin ban tu nhién, tuy nhién doi khi vAn mac
161, va tao ra cac thong tin sai léch.
1.4.3. Ki thuat Retrieval — Augmented Generation (RAG)

Retrieval-Augmented Generation (RAG) 13 mot phuong phap két hop gitra mo
hinh sinh ngén ngir va co ché truy xuat thong tin nhim nang cao do chinh x4c va tinh
tin cdy cta két qua sinh noi dung. Thay vi chi dya vao kién thirc da duoc huin luyén sin
trong mo hinh ngén ngit, RAG cho phép hé thong khai thac thém cac dir liu lién quan
tir ngudn tri thirc bén ngoai dé 1am ngir canh cho qué trinh sinh cu tra 1oi.

Trong md hinh RAG (Hinh 1.2), dit liéu vin ban ban dau duoc tién xt 1y bang cach
chia nh6 thanh cac doan (chunk) nham dam bao tinh phit hgp va hiéu qua trong qua trinh
tim kiém. M&i doan dit liéu sau d6 dugc chuyén doi thanh vector biéu dién ngit nghia
thong qua ky thudt embedding. Céac vector nay dugc luu trir trong co s¢ dit li¢u vector
va dugce sir dung dé truy xuét cac thong tin lién quan dya trén muic do twong dong ngir

nghia véi truy van cua nguoi dung.

Prompt

Document store Retrieved Documents

Hinh 1.2 M6 hinh hoat dong cua Retrieval-Augmented Generation (RAG)
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Qua trinh hoat dong cia RAG bao gdm hai budc chinh 1a truy xuat va sinh noi
dung. O budc truy xuat, hé théng tim kiém cac doan dir liéu c6 muc d6 lién quan cao
nhat so v6i truy van dau vao. Cac thong tin duoc truy xuét s& dugc két hop va cung cap
lam ngir canh cho mé hinh sinh ngén ngir & bude tiép theo, tir d6 tao ra cau tra 10i phu
hop va c6 can ctr. Cach tiép can nay giup giam thiéu viéc sinh ra thong tin khong chinh
xac va tang kha nang cap nhat kién thirc cua hé théng.

Trong pham vi dé tai, RAG dugc 4p dung nham hd trg hé thong khai thac hi¢u qua
cac ngudn dir lidu sin c6, nang cao chat lugng két qua tra 11 va kha nang hd trg ngudi
dung. Viéc st dung RAG g6p phan cai thién do chinh xac, tinh nhat quan va gia tri thyuc
tién cua cac chirc nang tri tu¢ nhan tao trong hé théng.

1.4.4. Text Embeddings

Text Embeddings 1a phuong phap biéu dién van ban dudi dang vector sb trong
khong gian nhiéu chiéu, cho phép do ludng muc do twong ddng ngir nghia gitra cac doan
van ban. Cac doan van c6 ndi dung tuong tu sé c6 vector gﬁn nhau, trong khi cac doan
khac nghia s& c6 khoang cach 16n hon. Trong hé thong Al Agent, embeddings duoc sir
dung chi yéu cho céc bai toan tim kiém ngir nghia va truy xuét thong tin, dong vai tro
nén tang cho k¥ thuat RAG. Nho embeddings, h¢ théng c6 thé tim duoc céc tai liéu lién
quan vé mit ¥ nghia thay vi chi dya trén so khdp tir khoa don thuan.

1.4.5. Prompt Engineering

Prompt Engineering 1a ky thuat thiét ké va téi uu cau lénh dau vao nham diéu
huéng hanh vi va chat luong phan hoi ciia mé hinh ngén ngi 16n. Mot prompt duoc xay
dung t6t s& mo ta rd vai trd ciia md hinh, nhiém vu can thuce hién, nglt canh lién quan va
yéu cau dau ra cu thé. Trong Al Agent, prompt engineering gitip dam bao mé hinh tra
161 ding muc tiéu, nhat quén véi dir liéu dugc cung cép va han ché viéc sinh thong tin
khong chinh x4c. K¥ thuat ndy dong vai trd quan trong trong viéc két ndi dir liéu truy
xuat tir RAG v6i kha ning sinh ngén ngir cia LLM.

1.5. Trién khai & van hanh hé thong
1.5.1. Docker

Docker 1a mdt nén tang hd tro déng goi va phat trién mg dung theo mo hinh
container hoa (containerization). Thay vi cai dat va cdu hinh tmg dung truc tiép trén hé
diéu hanh, Docker cho phép déng géi toan bo (mg dung cing cac thu vién phu thudc,
c4u hinh va méi truong chay vao mot Docker Image. Tir image ndy, hé théng co thé tao
ra cac container dé chay ing dung mot cach nhat quan nhiéu méi trudng khac nhau.

Docker hoat dong dua trén co ché chia sé nhan hé diéu hanh (kernel) ctia may chi,

gitip container nhe hon va khéi chay nhanh hon so véi mé hinh may 4o truyén thong.
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MGdi container dugc c6 1ap & muc can thiét, ddm bao ing dung co thé chay 6n dinh ma
khong bi anh huong béi sy khac biét vé moi trudng, phién ban thu vién hodc cau hinh
hé théng. Nho vy, Docker giup giam 151 phat sinh khi chuyén d6i gitra cac mai truong
phat trién, kiém thir va trién khai thuc té.

Trong pham vi dé tai, Docker dugc sur dung dé chuan hoa moi truong chay va trién
khai cac thanh phén cua hé théng, giup qua trinh cai dat, van hanh va mo rong tré nén
thuan tién. Viéc container héa ciing hd trg t6t cho tich hop véi cac quy trinh trién khai
tu dong (CI/CD), tir 46 ning cao tinh on dinh va hiu qua trong qué trinh phat trién va
véan hanh h¢ thong.

1.5.2. CICD

CI/CD (Continuous Integration / Continuous Deployment) la mét quy trinh tu dong
hoa trong phat trién phan mém, nham dam béo viéc tich hop, kiém thtr va trién khai tng
dung duoc thyc hién mot cach lién tuc va nhat quan. CI/CD gitp rit ngan chu ky phat
trién, giam thiéu 18i phat sinh va nang cao chat lugng phan mém trong qué trinh véan
hanh.

Trong giai doan Continuous Integration, ma ngudén duoc thuong xuyén tich hop
vao hé théng quan 1y phién ban. Mdi lan cap nhat ma ngudn déu kich hoat cac budc
kiém tra tu dong nhu build va kiém thr, nham phét hién sém 18i va dam bao tinh on
dinh ctia hé thong. Giai doan Continuous Deployment cho phép ty dong trién khai phién
ban da dugc kiém tra 1én méi trudng chay thuc té, giup qua trinh cap nhat hé thong dién
ra nhanh chéng va han ché thao tac thil cong.

Trong pham vi dé tai, CI/CD duoc ap dung nham tu dong hoa quy trinh xay dyng
va trién khai hé thong, két hop v6i Docker dé dam bao méi truong trién khai nhat quan.
Viéc sir dung CI/CD gitip nang cao hiéu qua phat trién, giam thiéu rii ro khi cap nhat
hé théng va hd tro tét cho qué trinh van hanh, bao tri trong thuc té.

1.6. Dir liéu nghién ctru va tham khao

FEDIAF (European Pet Food Industry Federation) — Lién doan Cong nghi¢p
Thirc an Tha Cung Chau Au [7], ddy 14 to chirc dai dién cho nganh cong nghiép thirc
an cho ch6 va meo tai chau Au. Pugc thanh 1ap v6i1 muc tiéu dam bao an toan, chét
lugng va gia tri dinh dudng cua thirc an thi cung, FEDIAF da tré thanh mdt trong
nhitng co quan hang dau vé nghién ctru va ban hanh tiéu chuan dinh dudng cho dong
vat nuoi.

FEDIAF dinh ky xuat ban tai liéu "Nutritional Guidelines for Complete and
Complementary Pet Food for Cats and Dogs" (Huéng dan dinh dudng cho thirc in
hoan chinh va b sung danh cho ché va meo), dugc cap nhat thuong xuyén dya trén

cac nghién ctru khoa hoc méi nhat. Tai lidu nay duoc cac chuyén gia thii y, nha dinh
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dudng dong vat va cac nha san xuat thirc an tha cung trén toan thé gidi cong nhan va

str dung lam tai liéu tham khao chuén.
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Chuwong 2: PHAN TiCH VA THIET KE HE THONG

2.1. M0 ta bai toan

Hié¢n nay, nhu cau cham soc strc khoe va dinh dudng cho thu cung, dac bi¢t 1a cho
va méo, ngay cang dugc quan tim. Tuy nhién, phan 16n nguoi nudi thi cung gip khé
khin trong viéc xay dung khau phan an phu hop do thiéu kién thtrc chuyén mén vé dinh
dudng, ciing nhu kho tiép cin cac ngudn thong tin chinh xac va dang tin cdy. Viéc lya
chon va két hop thuc phém chu yéu dua trén kinh nghi¢m ca nhan hoac khuyén nghi
khong chinh thong, dan dén nguy co mat can dbi dinh dudng, anh hudng dén sirc khoe
lau dai cta thi cung.

Bén canh d6, cac tiéu chuan va khuyén nghi dinh dudng hién nay (nhw FEDIAF)
thudng mang tinh hoc thuat va kho ap dung tryc tiép doi véi ngudi nudi thu cung phd
thong. Ngudi dung can mot cong cu hd tro ¢6 kha ning phan tich cac thong tin co ban
cua thu cung (nhu loai, do tudi, can nang, muc do hoat dong) dé tir d6 dé xuét khau phﬁn
an phu hop, dé hiéu va c6 tinh thyc tién.

Tur thuc té trén, bai toan dit ra 1a xay dung mot hé théng hd tro dinh dudng thi
cung thong minh cho ché va méo, c6 kha nang ty dong dé xuit thuc don dua trén cac
thong tin ddu vao cua ngudi dung, dong thoi két hop véi dit liéu thuc pham dé goi ¥ cac
san pham phu hop. Hé théng cin dam bao tinh chinh xac & mirc khuyén nghi chung, dé
str dung ddi v6i ngudi dung phd thong va c6 kha nang mo rong trong tuwong lai.

Hé thong khong hudng ti viée chan doan hay diéu tri bénh cho thu cung, ma tap
trung vao vai tro hd trg tham khao vé dinh dudng va dinh huéng ngudi dung tiép can
cac giai phap chiam séc phi hop. Bai toan duoc giai quyét thong qua viéc ing dung cong
nghé web két hop voi cac ki thuat xtr 1y dit liéu va tri tué nhan tao nham nang cao hiéu
qua va gia tri str dung ctia hé thong.

2.2. Phan tich yéu ciu h¢ thong
2.2.1. Yéu cau chitc ning

Hé théng can dap tng cac yéu cau chirc nang c6t 16i nham hd tro nudi thu cung
xay dung khau phﬁn an va thyc don phu hop cho ch6 va méo mét cach khoa hoc, tryc
quan va thuén tién. Céc chirc nang chinh ctia hé théng bao gém:

Xir 1y thong tin dau vao tir ngudi ding

- Cho phép nguodi dung nhap thong tin co ban cta thi cung nhu loai (cho hoac

meo), dJ tudi, can nang, muc dd hoat dong va cac dac diém lién quan.
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Hé¢ thé'ng dinh dwong thong minh hé tro tao thie don cho ché & méo

Kiém tra va x4c thyuc dit liéu ¢au vao nham dam bao tinh hop 18 trudc khi thuc
hién xu 1y.
Luu trit thong tin tha cung dé phuc vu cho viéc phan tich va dé xuét trong cac

lan str dung tiép theo.

Phén tich nhu cau dinh dudng

Phan tich cac thong tin ddu vao dé xac dinh nhu cau dinh dudng co ban cia
thl cung.

Ap dung cic nguyén tic va khuyén nghi dinh dudng dé lam co sé tinh toan
khau phan an.

H) tro diéu chinh két qua phan tich khi nguoi dung thay dbi thong tin dau

vao.

Dé xuat khau phan an va thyc don

Tu dong dé xuat khau phan an phu hop véi timg ca thé tha cung dya trén két
qud phan tich.

Cung cap thong tin chi tiét vé thanh phan va gia tri dinh dudng ciia khau phan
an duogc dé xuit.

Cho phép ngudi dung tham khao va lya chon thuc don phu hop véi nhu cau

st dung.

Goi y thuc pham va san pham lién quan

Goi ¥ cac loai thuc pham hodc san pham phi hop v6i khau phan an d3 duoc
dé xuét.

Hién thi thong tin co ban clia san pham nhu thanh phan, gia tri dinh dudng va
gia ban (néu co).

Hb trg nguoi dung so sanh va lia chon san pham phu hop.

2.2.2. Yéu cau phi chirc ning

Bén canh cac yéu cau chuc nang, hé thong can dap ting cac yéu cau phi chirc nang

nham dam bao tinh 6n dinh, hiéu qua va kha ning sir dung trong qua trinh van hanh.

Céc yéu cau phi chirc nang cia h¢ thong bao gom:

Yéu ciu vé hiéu nang: Hé théng cAn phan hoi nhanh va dam bao xir Iy 6n dinh
khi ¢6 nhiéu ngudi dung truy cap dong thoi.

Yéu cau vé tinh mé rong: Hé théng can c6 kha ning mé rong chirc ning va
quy md trong twong lai ma khong anh huong dén hoat dong hién tai.

Yéu ciu vé do tin cdy: Hé thong can hoat dong on dinh, dam bao tinh nhat
quan va an toan cua dir li¢u.

Yéu cu vé bao mat: Thong tin ngudi dung va di liéu hé thdng can duoc bao

v¢ khoi truy cép trai phép.
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He¢ thé'ng dinh dwong thong minh hé tro tao thie don cho ché & méo

- Yéu ciu vé kha nang st dung: Giao dién can than thién, dé sir dung va phu
hop v6i ngudi ding phd thong.
- Yéu cau vé kha ning bao tri: Hé thong can duoc thiét ké rd rang, thuan tién
cho viéc bao tri va nang cép.
2.3. Phan tich thiét ké hé thong
2.3.1. Biéu d6 Use case tong quat
Tac nhan cia hé thong: Nguoi ding, quan trj vién

Bdng 2.1 Céc tac nhdn ciia hé thong

Tén tac nhan Mo ta

Nguoi dung e Dang ky/ Bang nhap

¢ Quan ly thong tin ca nhan

e Thém moi, cap nhat thong tin thu cung

¢ Quan ly thong bao

e Lap thyc don dinh dudng thong minh
(tao, xem)

e Mua sim san pham

¢ Quan ly gio hang

¢ Quan ly don hang

e Chatbot tu van dinh dudng

Quan tri vién e Dashboard thong ké

¢ Quan ly nguodi dung

e Quan Iy danh muc san pham
¢ Quan ly don hang

¢ Quan ly wiki dinh dudng

¢ Quan ly thuc don dinh dudng
¢ Quan ly thong bao
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Use case Téog quit I
mat, ol rOdt )

i

7\
@

Hinh 2.1 Use case tong qudt nguoi ding

Use case Téng quat

A

Hinh 2.2 Use case tong qudat admin
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

a. Use case Thém moi, cap nhat thong tin tha cung

Badng 2.2 M6 ta use case Thém mai, cdp nhdt thong tin thu cung

Ma Use Case UcCol
Tén Use Case Thém méi, cdp nhat thong tin thu cung
Tac nhan Nguoi dung

Nguoi dung thém moi hodc cap nhat thong tin
tht cung (da thém mdi thi cung trude do)

Mo ta nham phuc vu cho viéc phan tich nhu cau dinh
dudng va dé xuat thyc don phu hop trong hé
thong.

Piéu kién Yéu cau ngudi dung phai dang nhap hé thong

Use case thém mdn, cdp nhdt théng an thu cung J
J

‘(917 nvip hdng tin ;’bl

™ “--\\ \ cung /
Ddng rip vao hé thdng ) S — e
.. £ —
= A = <<-x\4‘«b>
' PE—— g
IO o e
f A \I
{ Xaen théng on tha r_ur-g)
e TN ~
(‘\I /,—’ . oMt S —— —
. L Danhsachthicung )
e \\\ )
// \\

o atendo.

User
{ Teom&ithGeurng |

Hinh 2.3 Use case Thém moi, cdp nhdt thong tin thii cung
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He¢ thé'ng dinh dwong thong minh hé tro tao thuce don cho ché & méo

b. Use case Mua sam san pham

Bdng 2.3 M6 td use case Mua sam san pham

Ma Use Case

ucCo2

Tén Use Case

Mua sam san pham

Téac nhan Nguoi dung
Nguoi dung tham khao va Iya chon san phim
. pht hgp. C6 thé xem thong tin chi tiét san pham,
Mo ta

lya chon s0 lugng va thuc hién thao tdc mua sam

theo nhu cau.

Diéu kién

Yéu cau ngudi ding phai dang nhap hé théng

va hé thong ton tai san pham.

Use case mun sim san pham }

'/"‘ et erad o .
L Xom phn phidem -
o ¥ N —
v Xom g hary - o
- Tharh 1oan dom hing
e — -
[ Xom kch s 00n hNG ) eaneudess
ey
i ¥

“ADang rhép vao ho thing )

Hinh 2.4 Use case Mua sam san pham
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

c. Use case Lap thyc don

dinh dudng thong minh

Badng 2.4 Mo ta use case Lap thuc don dinh duong

Ma Use Case

ucCo3

Tén Use Case

Lap thuc don dinh dudng thong minh

Téac nhan Nguoi dung
Nguoi dung 1ap thuc don dinh dudng cho thu
cung duya trén cac thong tin da cung cap va két
e quéa phan tich nhu cau dinh dudng. Hé thdng tu
Mo ta

dong dé& xuat thyc don phu hgp nham hd tro
ngudi dung xay dung khau phan an khoa hoc
cho cho hoac méo.

Diéu kién

Yéu cau nguoi dung da ding nhap va da tao hd

so thu cung.

Use case thyc don dinh durdrnyg P
/ - ™
J
{ Chon thi; cung cn l;(l\|
\ J
\ thyc dom
—— N P ,//
- ~-,_\‘ —ei
ENng nhdp vio g dng )
P S g 4
T ¥ o — .‘—-' gt —
. - R //’ N
'I' : ( Xom kit qua there don
S e T
T— = : \ dioh g
'/' \ . - \\‘— . /
Usar ‘»——"‘—‘r"-- — —_“-.A\ wwnend s .~ —
Adp thuc don dinh uucnu\‘ 7
. théng minh A
."--__ ___--/ S L ] » _
Y
|  Banh g thyre don )‘
S S/

Hinh 2

.5 Use case Lap thuc don dinh dwong thong minh
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

d. Use case Chatbot tu van dinh dudng

Bdng 2.5 M6 ta use case Chatbot tw vin dinh dwéng

Ma Use Case

ucCo4

Tén Use Case

Chatbot tu van dinh dudng

Téac nhan Nguoi dung
Nguoi ding tuong tac véi chatbot dé nhan tu
van va giai dap cac cau hoi lién quan dén dinh
. dudng cho tha cung. Hé thdng tiép nhan noi
Mo ta

dung cdu hoi, thyc hién phan tich va phan hoi
thong tin tu van dya trén dir liéu va kién thic

dugc tich hop trong hé thong.

Diéu kién

Yéu cau ngudi dung da dang nhép.

Sur dyng Chatbot tu van
dinh dudng

cdnciudes>

Dang nhip vm Tao cudc trd chuygn mdi

Use case chatbot tur vin dinh duémﬁ
@nh&n hoi Al

RN

Xem lich sir cudc trd

chuyén

ecetends "

<<8'xh':ﬂ())>

Hinh 2.6 Use case Chatbot tw vin dinh dwéng
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

e. Use case Quan ly ngudi dung

Bang 2.6 M6 ta use case Quan ly nguoi dung

Ma Use Case

ucCos

Tén Use Case

Quan 1y nguoi dung

Tac nhan Quan tri vién
Quan tri vién quan ly danh sach nguoi dung,
Mo ta xem thong tin chi tiét va kiém soat trang thi

hoat dong clia cac tai khoan trong hé thong.

Diéu kién

Yéu cau nguoi dung dang nhap voi vai tro 1a

Quan tri vién

Use casa quan Ii ngudn dung)

Tim kidm ngudi ding

coaxiento.

Quan 1i danh sach ngudi
dung

em thdng tin chi %é1 cua
ngudi ding

- RN .

coaxiendoo.

el e T e

Thay ddi trang thai tai
khoan ngudi ding

£ang nhap vao hé thing

Hinh 2.7 Use case quan li nguoi dung
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

f. Use case Quan ly don hang

Bang 2.7 Mo ta use case Quan Iy don hang

Ma Use Case UCo06
Tén Use Case Quan ly don hang
Tac nhan Quan tri vién

Mo ta

Quan tri vién quan ly cac don hang phat sinh
trong hé théng, bao gom xem danh sach don

hang, xem thong tin chi tiét timg don.

Diéu kién

Yéu cau nguoi dung dang nhap voi vai tro 1a

Quan tri vién

Admin

Use case quan li don hang )

Tim kiém don hang

<<e_xtend>>

Quan li danh sach don

hang <cgxtend>o

BPang nhap vao hé thdng

Hinh 2.8 Use case quan li don hang
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He¢ thé'ng dinh dwong thong minh hé tro tao thuce don cho ché & méo

g. Use case Quan ly wiki dinh dudng

Bang 2.8 Mo ta use case Quan ly wiki dinh duong

Ma Use Case

uco7

Tén Use Case

Quan ly wiki dinh dudng

Tac nhan Quan tri vién
Quan tri vién quan ly ndi dung wiki dinh dudng
trong hé théng, bao gém tao md&i, cap nhat,
. chinh sira, x04 ciing nhu publish cac bai viét.
Mo ta

Noi dung wiki dugc str dung dé cung cap thong
tin tham khao va hd trg tu van dinh dudng cho
thl cung.

Diéu kién

Yéu cau nguoi dung dang nhap voi vai tro 1a

Quan tri vién

Ust Cast Wit dirth g

/ | Céo ridt INSOS 1n wik
coraterct> . <otrwnz.>
(@)
¥ ( Xem chi 1t wik ~
| ———| — —— A s A
B N ocmdeno. = i o o -
\ | Ouan li daoh sich wiki Vs
; A ’ |
: 1 Xoxh wini
Admin . "o l\ /
B — sz s )
<A 7 e
» : Too mdd wik) )

/

Hinh 2.9 Use case quan li wiki dinh duong
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

2.3.2. Biéu d6 hoat dong

Biéu dé hoat dong chirc nang “Pdng ky”

Déng ky
Cliernt Server
Truy cip hang ding
oy
_— Nwe:-:mduv
Me—
fr—
Mhing| | NNn net Ding by
hoo @
D Mo top 7
‘ \ |mwmww\
LU L e Py
Ihnmmmml
Tra vb Ihdng bao 30 mén
W N0an thann adng
Hid B thing b Mo
@20 N ngutt derg

Hinh 2.10 Biéu dé hoat déng chirc ning "Pdng ki"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu do hoat dong chire nang “Qudn Ii thii cung”

O 4 P g

oo ang guie 4
”~

Chn e Py -

Prase e nda 10 00
»uang

|C.'~'°ll' |
"oy
l
Thang tke ade Puben
m‘
e ctmg
!

Hinh 2.11 Biéu dé hoat dong chirc nang "Tao moi ho so cho thi cung"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu do hoat dong chire nang “Qudn li ngueoi dimg”

O N agu ! deng

Ot
Adwe ay 0 Vasy
b b rguin dung

Hinh 2.12 Biéu dé hoat déng chirc nang "Quan li nguoi ding"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu do hoat dong chure nang “Tao moi thuc don”

Too mén thy'e don
Chont Sevver (Al Sarvice)
Chon th owng oo
0o hye &om
Ntvis ot "Tao thye
ow A l
d Y
Lity thing tin thi owng v phden
teh
- >y
S —
Ly o s WKL, v cherdang
\ J
® R
RAG Tim chunks whi o quan
(Embeccing + Smdarty)
\ 7
—
Al Tih 10an nlng ong
(Gherrand + WIKI)
L 7
e l "
Al Tao Beyre dow ¥ sgly
\ J
~ 1 ™
Snapabot: thdag tn thi cung +
WAL version « peoempn s dung
~ )
- l N
Too mds e &on
\ J
= 4 =
Trid v thing bio tyo thye don
[ Do odog
Han 1 ;o h ”
o giao dn ngutr
dony

Hinh 2.13 Biéu d6 hoat dong chirc nang "Tao moi thuc don"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu do hoat dong chirc nang “Chatbot”

Chatbot
Chent Server
My ¥arg chatbor
—
f—“_\
» Nhip chu hoi
———
—
, Al Chu ) o
Nhin rit “gie .
ST L
d N\
Prdn tich cdu néi bling Al
({Gemini Function Caling)
. 7
r~ Y
Too i trd Wi bing Al vi
ru vao 08
\ J
e B
Gdri ol tra i cho Client
- >
thi ol trd W1 en
G4n ngudn ding

Hinh 2.14 Biéu do hoat dong chirc nang "Chatbot"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

2.3.3. Biéu d0 tuin ty

Biéu do tuan tw chirc nang “Dang nhap”

A=

fenen
e
) Ny ovwd < pasgwint
ke ey
e L L ]
_‘/‘mumnw-«-u
Pl 3 N bk WY
' ...................... .
drh dang] :
Font gy | mdvioge
(eved. pewwosd)
b e vt O M 0
Yong M héng Wirg A
- Ll e ta)
L K4m a password
_ /M
Too accesstoken
v rebvasticken
Trh vl scoussiohen vh sebesltoien
‘ -------------------------------
Ly accossiosen v
elreatTIoRen VAS SIOOA0N
I§sss0ann e ... ...
P pomeinn]
Trd vl thieg bio ¥
‘ ...............................
1odn 15 thang tao &
M@ covnsssisiibraninns
s e Im Py ngudi
dung von ermadl @y vao
‘. ...........................
Tri W ihdag ko ¥
‘ -----------------
Hadn 1y Ihdng tho &
‘ -----------------------

Hinh 2.15 Biéu do tuan tir chire ndng "Bdng nhdp"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu do tuan tw chirc nang “Tao thuc don”

L = = =

b

! Ll 1
- / Podng o e e e
Kl 14 et b k1 !
G e e 1 P !
Jun wetmocket !
Ly 60 Mo B ourg ,,1
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Tras ton
e vy
Gaur i T Qua wetwocke:
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Lty 80 v W
Ta oh 50 Mu Wi
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Trumsing wiv
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Hinh 2.16 Biéu dé tuan tw chirc nang "Tao thuc don"
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He¢ théng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu do tuan tw chirc nang “Danh gia va phan hoi thuc don”
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Hinh 2.17 Biéu do tuan tw chirc nang "Pdnh gid va phan hoi thire don"
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He¢ thé'ng dinh dwong thong minh hé tro tao thuce don cho ché & méo

Biéu d6 tudn tw chire ning “Chatbot”

Tuw cdy varg (reset
* b e bt

e "4 N8tk oo

g 3 nde
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Hinh 2.18 Biéu do tuan tw chirc nang "Chatbot"
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Hinh 2.19 Co so dir liéu
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Danh sdach cdc bang dir liéu

Badng 2.9 Danh sach cac bang dir liéu

Tén bang Mo ta

users Luu thong tin vé ngudi dung hé thong
pets Luu thong tin thi cung

carts Luu thong tin gid hang

. Luu chi tiét san pham va s6 luong cua gio
cart_1tems X ,
- hang tuong rng
orders Luu thong tin don hang

order items

Luu chi tiét san pham va s lugng ctia don
hang tuong rng

plans Luu thuc don dinh dudng
products Luu thong tin san pham
product_packs Luu thong tin goi cua san pham twong ung
o Luu thong tin co ban cua céc trang wiki dinh
wiki_pages ~
dudng
o . Luu cac phién ban chinh stra cua céc trang
wiki_page versions s
wiki
wiki_releases Luu phién ban publish

wiki page release

Luu céac trang wiki dugc publish theo tirng
phién ban publish

chat_sessions

Luu thong tin phién tro chuyén chatbot

chat_messages

Luu noi dung chi tiét cac tin nhin trong timg
phién tro chuyén

notifications

Luu céc thong bao trong hé thong

MG td chi tiét giiva cdc bing

Bang 2.10 Bang users

Tén trwong

Kiéu dir liéu

Rang bugc

Mo ta

id

Varchar

Khoa chinh

ID nguoi dung
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email Varchar Email nguoi dung

password Varchar Mat khau duoc ma khoa

address Varchar Dia chi nguoi dung

role Enum Vai tro nguoi dung

phone Varchar SDT nguoi dung

status Enum Trang thai tai khoan

first name Varchar Tén nguoi dung

last name Varchar Ho va tén dém nguoi
dung

created at Date Thoi diém tao tai khoan

updated at Date Thoi diém cap nhat gan
nhat

Bang 2.11 Bang pets

Tén trwong Kiéu dir liéu Rang bugc Mo ta

id Varchar Khoa chinh ID thu cung

user_id Varchar ID ngudi dung

name Varchar Tén thu cung

species Enum Loai thu cung

age months Integer Tu6i tha cung

weight kg Float Can nang thu cung

bcs Integer Diém tinh trang co thé

neutered Boolean Trang thai triét san

allergies Varchar Thong tin di ing

conditions Varchar Tinh trang strc khoe

created_at Date Thoi diém tao hd so thi
cung

updated at Date Thoi diém cap nhat ho
so thu cung

expected weight | Float Can nang muc tiéu

_kg

gender Enum Gidi tinh cua thi cung

note Varchar Ghi chu
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breed Enum Gidng tha cung (nho,
16m, ...)

activity level Enum Muc do hoat dong

goal Enum Muc tiéu

life_stage Enum Giai doan song

gestation_week | Integer Tuan mang thai

lactation_week | Integer Tuan cho con bl

num_puppies Integer S6 con

Bang 2.12 Bang products

Tén trwong Kiéu dir liéu | Rang budc | Mo ta

id Varchar Kho4 chinh | ID san pham

name Varchar Tén san pham

description Text Mo ta san pham

life_stage Enum Giai doan phat trién
phu hop

species Enum Loai phu hop

food_type Enum Loai san pham

moisture pct Float Mirc do am

allergens Varchar Thong tin vé thanh
phan di tng

created_at Date Thot diém tao san
pham

updated at Date Thot diém cap nhat san
pham

nutritional value analysis | Text Thong tin phan tich gia
tri dinh dudng

dosage recommendation | Text Khuyén nghi liéu
lugng su dung

storage instruction Text Hudng dan bao quin

image Text Anh san pham

usage Text Hudng dan st dung

ingredients Text Danh sach thanh phan
nguyén licu
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Bang 2.13 Bang plans

Tén trwong Kiéu dir liéu Rang bugc Mo ta

id Varchar Khoa chinh ID thuc don

pet_id Varchar ID tht cung

created at Date Thoi diém tao thue don

updated at Date Thoi diém cap nhat thyc
don

daily calories Float Tong nang luong can
thiét hang ngay

hydration_target Float Muc tiéu nude

wiki_version Varchar Phién ban wiki lam co s&

plan_nutrient targets | Json Muyc ti€u dinh dudng cia
thuc don

plan_cooking guides | Json Huéng dan ché bién

plan_meal entries Json Khau phan in chi tiét

plan_items Json Danh sac san pham dé
xuat

goal Enum Muc tiéu thuc don

note Text Ghi chi tong quan

feedback type Enum Loai danh gia

feedback payload Text Danh gia thyc don

feedback status Enum Trang thai danh gia

ingredients_snapshot | Json Ban ghi lai nguyén li¢u
duoc stir dung tao thuc
don

pet profile snapshot | Json Bén ghi lai thong tin tha
cung tao thuc don

feedback created at | Date Thoi diém giri phan hoi

feedback reviewed at | Date Thoi diém phan hoi duoc
xur ly

admin_comment Text Phan hoi ctia admin

feedback text Text Noi dung danh gia cta
nguoi dung
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Bang 2.14 Bang wiki_pages

Tén trwong Kiéu dir liéu Rang bugc Mo ta

id Varchar Khoa chinh ID wiki

parent _id Varchar ID wiki cha
display order Integer Th tu hién thi
slug Varchar Dinh danh url
deleted at Date Thoi diém x6a wiki

Badng 2.15 Bang wiki_page versions

Tén trwong

Kiéu dir liéu

Rang bugc

Mo ta

id Varchar Khoa chinh ID phién ban cua wiki

wiki_page id Varchar ID wiki twong tng

nav_label Varchar Noi dung hién thi trén
menu

title Varchar Tiéu dé ndi dung

content md Text Noi dung chi tiét

version Integer Phién ban cua wiki

created_at Date Thoi diém tao phién ban
ndi dung wiki

deleted_at Date Thoi diém x6a phién ban

ndi dung wiki

Bang 2.16 Bang wiki_releases

Tén trwong Kiéu dir liéu Rang bugc Mo ta

id Varchar Khoa chinh ID dot phat hanh wiki

version Integer Phién ban cta ban phat
hanh wiki

title Varchar Tiéu dé phat hanh

created at Date Thoi diém tao dot phat
hanh wiki

deleted at Date Thoi diém dot phat hanh
bi x0a
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Bang 2.17 Bang wiki_page_releases

Tén trwong Kiéu dir liéu Rang bugc Mo ta
id Varchar Kho4 chinh ID lién két dot phat hanh
va phién ban ndi dung
wiki release id Varchar ID dot phat hanh wiki
wiki_page version_id | Varchar ID phién ban ndi dung
wiki
Bang 2.18 Bang chat_sessions
Tén trwong Kiéu dir liéu Rang bugc Mo ta
id Varchar Khoa chinh ID phién tro chuyén
user_id Varchar ID nguoi dung
pet id Varchar ID tha cung
created_at Date Thoi diém bat dau phién
tro chuyén
updated at Date Thoi diém cap nhat phién
tro chuyén

Bang 2.19 Bang chat_messages

Tén trwong Kiéu dir liéu Rang bugc Mo ta

id Varchar Kho4 chinh ID tin nhin

session_id Varchar ID phién tro chuyén

created at Date Thoi diém tao tin nhin

updated at Date Thot diém cap nhat tin
nhan

role Enum Vai trd nguoi gui tin nhan

content Text Noi dung tin nhan

2.4. Ung dung LLM trién khai AI Agent

Hé théng Dinh dudng Thii cung ap dung mé hinh AI Agent v6i 3 16p chinh: LLM
(bd ndo ngdn ngir), Memory (dir liéu/ bd nhd) va Tool/ Action. Trong pham vi dé tai, sir
dung Google Gemini API 1am nén tang LLM chinh cho toan bd hé théng.
2.4.1. Co s& nghién ctru va tham khao
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bé xay dung hé théng tu van dinh dudng tht cung, nghién ctru dugc thuc hién dua
trén viéc tong hop va phan tich cic ngudn dit liéu khoa hoc uy tin trong linh vyc dinh
dudng tha y. Trong d6, ngudn tai lidu chinh thire dugc st dung 13 b huéng dan dinh
dudng do FEDIAF ban hanh.

FEDIAF la Lién doan Cong nghiép Thirc an Thu cung Chau Au, dugc cong nhan
rong rdi nhu 14 tai liéu tham khao chinh vé dinh dudng tha cung tai chau Au. Nghién
ctru st dung tai liéu "FEDIAF Nutritional Guidelines" phién ban 2024 1am nguén tham
khéo chinh véi cac ndi dung:

- Nghién ciru cong thirc tinh todn nang luong duy tri (MER): FEDIAF cung cap
cong thire tinh MER =k x BW~0.75, trong d6 k 14 hé sb nang lugng phy thudc
vao loai, giai doan séng va muc do hoat dong. Vi dy, vdi cho hoat dong binh
thuong k = 110 kcal/’kg”0.75; v6i meo trong nha binh thuong: k = 85
kcal/kg™0.75.

- Phuong trinh dy dodn can nang trudng thanh: Cac phuong trinh logarithm tu
nhién dé dy doan cén ning truong thanh cho ché con dua trén tudi va can
nang hié¢n tai.

- Hé thong danh gia tinh trang co thé (BCS - Body Condition Score): Thang
diém tir 1-9 dé danh gia tinh trang dinh dudng cta thi cung.

- Danh sach nguyén liéu an toan va phu hop: Cac khuyén nghi vé nguyén liéu
dinh dudng co thé sir dung trong khau phan an, ciing nhu cac thanh phan can
lwu y d6i v6i chd va méo

Céc tai liéu va kién thire dinh dudng duoc tong hop va té chic thanh mot hé théng
Wiki ndi bg, luu trir trong co s¢ dit 1i€u cua hé théng nham phuc vu cho qua trinh truy
xuat théng tin va cung cap cac thong tin dinh dudng cho ngudi dung. Dir lidu dugc xay
dung voi cac dac diém:

- Phan loai theo chu dé: nhu ciu nang lugng, myc ti€éu dinh dudng, nguyén li¢u,
san pham bo sung.

- Chu trac Markdown: hd tro chia nho ndi dung thanh cac doan van ban
(chunks).

- Quan ly phién ban (versioning): theo ddi lich sir thay ddi, dam bao tinh nhét
quan va cap nhap cua dir li€u theo thoi gian.

2.4.2. Mo hinh ngén ngir 16n (LLM) sir dung trong hé thong

Hé thong str dung Gemini 2.5 Flash, dy 1a mé hinh LLM (Large Language Model)

do Google phat trién duoc thiét ké nham hd tro cac tac vu xir Iy ngdn ngit ty nhién va

hdi thoai thong minh trong thoi gian thuec.
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Hé théng chon Gemini 2.5 Flash lam mé hinh trung tdm cho chirc ning chatbot
nho s& hiru nhiéu wu diém pht hop véi yéu ciu trién khai thyc té. M6 hinh c6 kha ning
phan hoi nhanh, gitip cai thién trai nghiém tuong tac clia nguoi dung, dong thoi téi wu
chi phi van hanh so véi cdc md hinh c6 kich thudc 16n hon.

Ngoai kha ning sinh ngdn ngit, hé théng con tan dung tinh ning Gemini Function
Calling, cho phép mo hinh xé4c dinh khi nao can goi cac ham nghi¢p vu nhu tinh toan
nhu ciu nang luong, dé xuét san phém hodc tra ctru dir li¢u dinh dudng. Nho d6 chatbot
khong chi tra 101 dya trén van ban ma con co thé thuc hién duoc cac tac vu chuyén mon
mot cach chinh xac va hiéu qua.

2.4.3. Tién xit ly dir li¢u bang Chunking

Sau khi tong hop dir liéu va xay dung wiki dinh dudng (Wiki FEDIAF), hé thong
tién hanh thyc hién chunking trén toan b tai liéu. Pay la budc tién xtr 1y quan trong
nham chuan bi dit liéu cho qua trinh truy xuat thong tin va sinh cau tra 10i trong mé hinh
RAG.

Trong hé théng, chunking dugc thuc hién theo timg page/version ctia wiki nham
dam béo dit liéu duoc to chuc 16 rang, dé quan Iy va thuan tién cho viéc truy xuét theo
tung chu dé cu thé. Bén canh do, dé han ché viéc mét nglt canh gitta cac doan van ban
lién ké, hé théng ap dung co ché overlap, trong d6 cac chunk duoc tao ra s€ c6 mot phén
ndi dung giao nhau nhat dinh. Cach tiép cén nay gitp duy tri tinh lién két thong tin va
cai thién hiéu qua truy xuat trong cac trudng hop cu hoi lién quan dén nhiéu doan noi
dung khéc nhau.

Sau khi chia nhoé, mdi chunk duoc luu trit dudi dang JSON, bao g@)m ndi dung van
ban va cic metadata di kém nhu page, version, hoic ngudn tai liéu giup hé théng dé
dang quan ly dir li¢u va phuc vu cho cac budc embedding va semantic search ¢ giai doan
tiép theo.

2.4.4. Vector héa ndi dung bang Embedding

Sau budc chunking, tién hanh chuyén dbi cac doan vin ban di chia nho thanh dang
vector embedding dé phuc vu cho qua trinh truy xuét ngit nghia trong mé hinh RAG.

Hé thong st dung model AlTeamVN/Vietnamese Embedding dé thuc hién
embedding cho céc chunk vin ban. Pay 1a mé hinh dugc t6i uu hoa cho tiéng Viét, phu
hop véi ndi dung wiki dinh dudng va hd trg hiéu qua cho viéc xir Iy cac truy van tir
nguoi ding bang tiéng Viét.

2.4.5. Truy xuit va sinh phan hdi véi mé hinh RAG

Hé thong trién khai mo hinh RAG (Retrieval-Augmented Generation) nhim nang

cao d chinh x4c khi chatbot tra 15i nguoi dung. Thay vi chuyén truc tiép cau hoi vao

LLM dé sinh phan hoi ngay 1ap tirc, hé thong thuc hién thém bude truy xuat dir liéu dé
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dam bao cau tra 16i dya trén dit liéu tham khao trong co s& dir liu. Nho vay, két qua
dugc tra 101 bang chatbot s& dya trén thong tin da truy xuat tir co so dir liéu, giup giam

sai léch va ting d tin cdy trong qua trinh tu van dinh dudng.
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Chuwong 3: TRIEN KHAI THUC TE VA PANH GIA KET QUA

3.1. To chirc trién khai h¢ thong
3.1.1. Cong cu trién khai
- Frontend: Nextjs
- Backend: Nestjs, FastAPI
- Giao tiép realtime: Websocket
- Database: Postgresql
- CI/CD: St dung Github Actions
- Luu trit hinh anh: S3 Storage ctua DigitalOcean
- Dong gobi va trién khai img dung: Docker
3.1.2. Trién khai hé thong

8 HTTPS

Ngudi dung R

fromtend (Next js)
Chat 14 Webaocker Ok

*

Tridn khai l WebSockat, API

Q DigitalOcean

Rk - P —
: O Droplet (vPS) | ’

-~ . -~ 3
w Docker ' [ 1

(g =

fronterd

v J

Developer

Push code

PostgreSQL

(N“US)

Tnén khai
Docker images
Al Service

(FastAPl)

‘ Backend —

Luw trir 53
= | | (Space)

Hinh 3.1 Mé hinh trién khai hé thong

Trong giai doan phat trién, ma ngudn cia hé théng dugc quan 1y tap trung trén
Github. Khi c6 thay d6i, cap nhat vé ma ngudn va dugc diy 1én Github, Github Actions
s& tu dong kich hoat quy trinh CI/CD, bao gdm cac budc xdy dung (build), kiém thu
(test) va trién khai (deploy), gitip giam thiéu thao tac thii cong va han ché 13i trong qua
trinh trién khai.

Phéan giao dién nguoi dung (Frontend) dugc xay dung bang Next.js va trién khai
trén nén tang Vercel. Nho d6 tng dung web c6 kha nang phan phdi ndi dung nhanh, hd

Sinh vién thyc hién: Nguyén Phan Bao Loc ~ Huéng dan: TS. Lé Minh Tri, TS. Ninh Khanh Duy 40



Hé thong dinh dwdéng théng minh hé tro tao thure don cho ché & méo

trg giao tiép thoi gian thuc thong qua WebSocket va tuong tac voi hé thong Backend va
Al thong qua cac API bao mat bang giao thire HTTPS.

Phén Backend va Al dugc trién khai trén ha téng DigitalOcean. Cu thé, cac thanh
phan Backend (NestJS) va Al Service (FastAPI) dugc dong goi dudi dang Docker
containers va chay trén mot Droplet (VPS). Céch trién khai nay giup dam bao tinh nhat
quan ctia mdi truong chay, dong thoi dé dang mé rong hodc nang cip hé théng khi can
thiét.

Hé théng su dung co s¢ dit li¢u PostgreSQL dé luu trix 1 liéu nghiép vy, dam bao
tinh toan ven va kha nang truy van hiéu qua. Ngoai ra, cac dit li¢u hinh anh dugc luu triv
trén dich vu Object Storage S3 (DigitalOcean Spaces), gitip toi wu hoa dung lugng luu
trit va hiéu niang truy xuat.

3.1.3. Quan li mi nguon (github)

Hé thong st dung Github dé quan 1y ma ngudn va kiém soat phién ban trong sudt

qua trinh phat trién.

~te

@ pet_nutrition_system

Swlerven

Fechape

Hinh 3.2 Qudn li méd nguon bang Github
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3.2. Két qua trién khai chirc ning Al
3.2.1. Chirc nang chatbot
a. So do trién khai chirc ning

Tach B0 AlTeam VN NVietramese

g’ version Emtostng

Chad i) vie Luu w0 OF My
— - >
x ban {Churka darng JSON

B
Wi FEDIAF -

Al Tran VNN strarwas
Embedarg

O hox o t e 3ch a0 doh > oromet 10 Gooole |
Chuhos wr | > PFra A O . > Pt thng cwoTy ol ’ Googe Lol Prants
,_\ Qe duryg ham o ung L e Clorrery LLM

HAm Srh nlng ong day |

Ham By Aguptn Mu U U |
Hinh 3.3 So d6 trién khai chirc nang Chatbot

Quy trinh hoat dong ciia chirc ning duwgc thuc hién nhu sau:
Nguoi dung nhap cau hoi hodc yéu cau tur van thong qua giao dién chatbot trén hé thong.

- Hé thdng tiép nhan truy van va thyc hién phan tich noi dung cau hoi dé xac
dinh myc dich sur dung (vi du: phan tich tht cung, hoéi vé dinh dudng, tra ctru
thong tin,...).

- Gemini Function Calling duoc 4p dung dé Iya chon ham nghiép vu phu hop
trong truong hop truy van yéu cau xtr 1y chuyén mén (tinh ton ning lugng,
phan tich khau phan,...).

- Néu truy van can tham chiéu kién thirc dinh dudng, hé thdng thuc hién truy
xuat dir liéu tir Wiki FEDIAF bang co ché RAG:

- Chuyén cau hoi thanh vector embedding

- So sanh cosine similarity voi cac chunk da luu trir

- Luya chon Top-K doan lién quan nhét

- Céc doan thong tin truy xuit dugc s& duge dua vao prompt ting cudng ngir
canh trude khi giri @én mo6 hinh Gemini 2.5 Flash.
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- M6 hinh Gemini sinh phéan hoi cudi cung dya trén cau hodi cia nguoi dung két

hop voi nglr canh tir wiki dinh dudng.

- Két qua tra 161 dugc hién thi lai cho nguoi dung, ddm bao tinh chinh xéac va

nhat quan trong qué trinh tu van.

b. Kiém thir va nhdn xét

Noi dung thir nghiém

Diéu kién thiru nghiém

Két qua thu duogc

Danh gia

Kiém thir chatbot tra

161 cau hoéi dinh

dudng co ban

User 1 dit cau hoi vé
nhu cau ning lugng thi

cung

Chatbot phan hoi
ding ndi dung tu
van va thong tin

lién quan

Chtrc nang hoat

dong 6n dinh

Kiém thir tinh nhét
quan khi hoi 1ap lai

nhi€u lan

User 1 str dung cung ho
so thu cung va dat lai
cdu héi ¢ nhicu thoi

diém

Két qua tra 10i
ddng bod

tinh

nhat quan cua

Pam bao

két qua

Kiém thtt tinh nhat
quan gira nhiéu tai

khoan nguoi

User 1 va User 2 co
cung thong tin thu cung
va dat cung ndi dung

cau hoi

Chatbot dua ra
két qua tuong tu

va nhat quan

Dt liéu chinh
xac, khong phu

thudc tai khoan

Kiém thir khd ning
cap nhat tri thuc theo
wiki (Wiki FEDIAF)

User héi 1an 1 cho két
qua A. Sau khi Admin
cap nhat ndi dung wiki,
User hoi lai cung cau
hoi

Chatbot phan hoi
theo dir

phién ban mdi,

lidu

va cho ra két qua
B d3 duoc diéu
chinh

Hé thong truy
xuat tri  thic
dung dan

Két qua thu dwoc:

- Chatbot Al hoat dong 6n dinh va dép tng dang cc yéu cau dé ra.

- Ngudi dung co thé dit cau héi va nhan tu van truc tiép thong qua giao dién

web.

- Hg¢ théng st dung thong tin tha cung dau vao (loai, can nang, do tudi, muc

tiéu cham soc) dé phan tich va phan hdi phu hop.

- Khi nguoi dung héi 1ap lai nhidu lan véi cung hd so tha cung, chatbot van

dam bao két qua nhat quan, khong xay ra sai 1éch dir liéu.

- Co ché RAG hd tro truy xut thong tin tir Wiki FEDIAF trudc khi sinh phan

hoi, giup tang do chinh xac va han ché tra 161 thiéu can cu.

- Chatbot phan hoi nhanh va duy tri két ndi on dinh thong qua WebSocket trong

qua trinh hdi thoai lién tuc.
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Nhan xét:

Két qua thir nghiém cho thay chatbot AI d4p g tot vai trd tu van va phén tich

dinh dudng thu cung. Viéc két hop RAG va Function Calling gitip ning cao d tin cay

ctia phan hoi, dong thoi ting gia tri img dung thuc tién cta hé thong.

3.2.2. Chirc nang Tao thuc don dinh dudng

a. So do trién khai chirc nang

Hinh 3.4 So do trién khai chirc ning Tao thuc don dinh dwéng

Quy trinh hoat dong cua chuc nang dugc thuc hién nhu sau:

- Nguoi dung nhap thong tin thi cung va lya chon myc tiéu dinh dudng (tang

can, duy tri, gidm can,...).

- Hé thong tinh toan nhu ciu nang luong (MER) va céc chi s6 dinh dudng can
thiét dua trén tiéu chuan tham khao tir Wiki FEDIAF.

- Gemini Function Calling dugc sir dung dé goi cac ham nghiép vu lién quan

nhu tinh khau phéan, phén tich nguyén lidu va dé xuat thyc don.

- Hé thong két hop co ché RAG dé truy xuat thong tin dinh dudng tir kho tri

thirc nham dam bao thuc don c6 can cur khoa hoc.

- Két qua thuc don dugc tong hop va hién thi cho nguoi dung dudi dang goi ¥

khau phan in theo ngay hodc theo bira.

b. Kiém thir va nhdn xét

muc ti€u dinh dudng

duy tri sang giam can

luong dugc dicu
chinh tuong ung

Noi dung thtr nghiém | Pidu kién thir nghiém | Két qua thu dugc | Panh gia
Kiém thir tao thuc User nhép cho 5kg, Hé théng sinh thyc | Hoat dong on dinh
don co ban muc ti€u duy tri don phu hogp theo
MER
Kiém thir thay doi User ddi muc tiéu tir Khau phan va nang | bung theo yéu cau

Kiém thur voi nhiéu
tai khoan

User 1 va User 2 tao
thuc don véi cung dit
liéu dau vao

Két qua sinh ra
nhat quén gira cac
tai khoan

Pam bao dong bod
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Kiém thu cap nhat Admin cap nhat thong | Thuc don mai phan | D liéu duoc cap
wiki nguyén li¢u tin nguyén li¢u trong | 4nh dung dir licu nhat hi¢u qua

Wiki FEDIAF cap nhat

Két qua thu duoc:

Nhan xét:

Chtrc nang 1ap thyc don dinh dudng duoc trién khai 6n dinh va dap ung ding
yéu cau dé ra.

Nguoi dung co thé nhép thong tin thu cung (loai, can nang, do tudi, muc tiéu
chiam soc) dé hé thong tao khau phan an phu hop.

Hé thdng thyc hién tinh toan nhu cau ning luong (MER) va céc chi sé dinh
dudng dua trén tiéu chuan tham khao tir Wiki FEDIAF.

Khi ngudi ding thay d6i myc tiéu dinh dudng (duy tri, ting cn, giam can),
thuc don duoc diéu chinh twong tmg theo dit lidu dau vao.

Trong qué trinh thir nghiém, Function Calling hd trg goi cac ham nghiép vu
nhu tinh khau phan va goi ¥ thuc don mét cach chinh xéc thay vi chi tra 10i
mo ta chung.

Khi dir liéu wiki dugc cdp nhat hodc bd sung nguyén liéu, két qua thuc don
mo&i phan anh dang noi dung d thay ddi trong kho tri thirc.

Hé théng phan hoi nhanh va hién thi thuc don rd rang, dam bdo trai nghiém

str dung lién tuc cho nguodi dung.

Két qua danh gia cho thdy chirc ning 1ap thuc don dinh dudng dap Gng t6t yéu cau
c4 nhan hoa theo timg tha cung. Viéc két hop dir liéu Wiki FEDIAF, co ché RAG va

Function Calling gitup thyc don dugc tao ra c6 can ctir khoa hoc, nang cao do chinh xéc

va tinh tng dung thyc tién cta hé thong.
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3.3. Dicta API

API duoc td chitc theo module chire nang, vi du /user, /admin, /orders,...

auth

B et rseriny

m fellonth/roglater

a rel/aeth/Lagin

users

n CULIUROra/ne I et o oot
BT /etresers/an s ot con pove
adminjusers

BT errommsa/nsers/ s tatistien G e s b sermonrt s owi
m oL/ BARER/BRATY L o e N

ﬂ PUR AN aner s (Waer TH) Ot e by © P ety

[ L L

X5 /ot/atuinannrs/{vanrTd) O o e oot

m fel/atnin/enery) (erld) /activate Shem wew e v

Bl febintmin/vsnrs/ {wamr 1} /anet Laate Smemn von i i

Hinh 3.5 Danh sach api module auth,

orders
BT /v1/orders e s e mme
n JLarders O w e by

C: SRR/ ardaras (or e 100 A 0atun e e —
B /vicorteraratuin oo v s iy i

BT /vsrertara/ {0nertd) o e b

m Jellardera/ {orderTd) et im

n Jelfarders/aduin/{orterle) fwome w o
carts

n Inl/carts e iy e

m Sellearts G o

n Tl corta/Ltemes (L1l 8] dwmen v ety

m SR/ ar s A b (Ltemd ) T e

n SORINar A b lemn A e

user va admin

Hinh 3.6 Danh sach api module orders va carts
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products
BETE /0 0ot 10/ vhmm e s vty o4 s s

u JOLIProdects e o pnen
m R0 T =L T R S—
BTN /oiipeotucta/ (prosuctid) s o pssn =
BT obiprodecta/(prosuctid) swm s p sy =
[ [ PP ———

BT o1 hrn et e K1) /BN s 0 bt e et 5

BTl /2w otucta/ (roctia] /A v o e g ot oy gt £

e B L T
T /o0 mrmtontn/ (protee 4501 /9anhn / ERTHD womms & e sut 3y stint 1) b w50
I /o1 orotecta (pradnct 1) packa (KR s b s s b s & o &

payment

e e

BT ot rpapmenforsmrcotn}scancal

ETH /otisepmeet/ (wtartuda) renpirad

B /etrpapmenformnrcotn ) resme

BTl /vt vapmeet fabbih o, i sasms

Hinh 3.7 Danh sach api module products, payment

peta -
n (VLIPS S ot 4y St o L g
n PYL/PEtY tonmn o e ot .V
B rarvensifmenst) swimnn .
n VLIPS (A Bl ) L g v L
IR0 vvets/ (et ) b .

wiki-pages

m (VL AL <PIgRE T b v v e

n R L T

BT 1ot cpapms ipettie o o o s

n (VL eiA L papmn / TRLOEIEN e o e

BT v1/eth1-0000 / 1elamsen s o o e

I 73/ o0n i -paans (61900100 0 tntns s s ot st
m (VLRI pags TRl Omies (et n POl L INE L o g b S— - —
n (VLS eLR L <pagms (QRading e o e o papn

n (VL 0tAL <agmn W11 VrLons T o s s o o s—"
BT virevntopmms Arwn oo wm s v

B o1 7einicpmms Arwmegwh i oo o g o0 ie
BTN v1retnd-pages ioeb e/ (g} ot 4 wmnm b i
BT 1rethst-pegen/ (3405) s o om v ss g

n B L e el

Hinh 3.8 Danh sach api module pets va wiki
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3.4. Giao dién website va chirc ning

a. Man hinh dang nhdp, va dang ky cho nguoi dung

PetNutri

Dang nhip

Hinh 3.9 Man hinh login

PetNutri

Tao tai khodn

U™

Xae wde e sk

Ten 14 hodn

Hinh 3.10 Man hinh dang ky
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b. Man hinh chinh cia hé thong

[ ¢« [CX

Bp thye dom Al

190 hd 50 thi cung

T Tem Ny N T 30m e 3w g O

Dinh duwdng khoa hgc
cho tha cuwng cua ban

“ N e

10K+ 500+ 100%

Gidi phap dinh dudng toan dién

Q) i)

Clra hang thye phibm Wiki dimh admg

Cach hogtdng

Al phle tieh nha edu MDN thire dom ¢a nhin

Hinh 3.11 Man hinh trang chu

Chatisat 1 vin

Mua shm & theo adi
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c. Man hinh trang civa hang thie pham

.Mmm 1hang mm. Conrarg 19 YT 3o - wa oy reg 0) cromer n. 0 .
o vy
Clra hang thyrc phdm
" o ' hapng @& o r
S L e
o
Logé 0 cong
eae ol 2y oy L6 D
e e

et T >
M gk 1 vy ——
G hngr slay
T o o s
e VILOUR CAT OJF ORESITY DSEASE Catseang Al Lite Stoge Cat's bye Unen & Sat
Trroy Sroe 1000 « Thite &n dinh duting b o 1 ’
- YX §5,000 VND
e 440,000 VND

<se

AN STren s Adul Cal ndoar ANT SFraws Eiien indoor Wonsdwr Caly
525,000 VND 535,500 VND M.O000 VND
- ' 1 4 e
.m b prdee 13 rguyee repre

Hinh 3.12 Man hinh cira hang thiee pham
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d. Man hinh wiki dinh duong

.w g (T Lvm g e Pex son & . By 0 oramer

Wiki dinh dudng thi curng

el L]

=R U Gidi thidu

YRR HO mén‘g Dinh DUdng Théng Minh cho Thi Cung
1a nén tdng hd trg ngudr nudi ché va meéo quén ly
tinh trang dinh duyng dyra trén tidu chuldin FEDIAF.
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Hinh 3.13 Man hinh wiki dinh duong

e. Man hinh chatbot
. PetNutn g - RS Y D T don - L LR ] ) Cromen

e uly chat 8 Ve
& 193 % Al i audeg

Sl 00 uyte W O w e
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Hinh 3.14 Man hinh chatbot
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f. Man hinh profile nguoi dung

0 et o

Thirg e LA woe

A Mooy W ik i

© i oang ol 0 . Mg e

Pt ot by

e Ny L e 30n & e e LT

D TG Cang

e e Py

Hinh 3.15 Man inh profile nguoi dung

g. Man hinh quan li thu cung

0 retrismsi oo

Thing = L8 e

U This cumg cda 18
Lo
Nguyen o o
N P
O 1w osng e w
L I e
2 20
em».m bl

tvm g U e 30n e 3r sy Cramer
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e dee TR T B0 @ e
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Hinh 3.16 Man hinh quan li thu cung cua nguoi dung
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h. Man hinh tao moi thuc don
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Hinh 3.17 Man hinh tao moi thuc don
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i. Man hinh chi tiét thue don va danh gid
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Hinh 3.18 Man hinh chi tiét thire don va danh gid
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Hinh 3.19 Man hinh chi tiét thire don va danh gid
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Jj. Man hinh mua hang va thanh toan

M»‘m e~ I Oy e T ow & ) B Ty 7 Chatoer :.°
Thanh toan don hang
st mk O b s 1ase

13:23

g Loy byl hhals
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b €3 Curiben —

) pothats e ok T rguptn oy

Hinh 3.20 Man hinh mua hang va thanh toan
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k. Man hinh dashboard cua admin

o—-.\_v . . °....”..
o< <
2 ® ' 20 T 0
Do hang ahs any + e pal bde oy
LD | PRI 2R YO
ORI Dt
Hinh 3.21 Man hinh dashboard cua admin
[. Man hinh quan li nguoi dung
°¢.,\_: . L J °.,.. -
Qudn ly ngudri dang
4 4 % O 1 3
Ny oy Yo o gny e e Taao e

Hinh 3.22 Man hinh quan li nguoi dung
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m. Man hinh quan ly Wiki dinh duwong
°»-l~.mm o 0"" -
. Quiin ly Wiki
==
D W Pagen (T8 D Pows — & Pesmanes }

) Durh sich Wikl Pages
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Hinh 3.23 Man hinh quan ly wiki dinh duong

n. Man hinh tao moi Wiki dinh duong
[ B Q-

Hinh 3.24 Man hinh thém moi wiki
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0. Man hinh xem chi tiét va cdp nhat Wiki
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Hinh 3.25 Man hinh xem chi tiét va cdp nhat wiki

p. Man hinh qudn 1y san pham

-
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Hinh 3.26 Man hinh quan 1y san pham
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q. Man hinh quan ly don hang

e < ° e
Qudn ly Don hang
0 o 0 2
@ swsmse)i ]
Hinh 3.27 Man hinh quan Iy don hang
3.5. Kiém thir phan mém
Kiém thtr chirc ning dang nhap
Chtrc nang Dang nhap
S6 luong testcase 6
Két qua kiém thir Passed Failed Pending
6 0 0
ID | biéukién | Tién Trinh Két qua Két qua Kétqua | Ngay
mong mudn | thuc té
1 | Truy cép - Khong nhap | - Yéu cau -Yéucau | PASSED | 15/01/2025
vao website | email va nhdp day du | nhdp day du
password thong tin thong tin
- Nhan dang
nhép
2 | Truy cép - Nhap email | - Yéu cau -Yéucau | PASSED | 15/01/2025
vao website | - Khong nhap | nhap nhap
password password password
- Nhan dang
nhép
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3 | Truy cp - Khéng nhap | - Yéu cau -Yéucau | PASSED | 15/01/2025
vao website | email nhap email nhap email
- Nhap
password
- Nhan dang
nhép
4 Truy cap - Nhap sai - Thong bdo | - Thong bdo | PASSED | 15/01/2025
vao website | email “Nguoi dung | “Nguoi
- Nhap khong ton dung khong
password tai” ton tai”
- Nhan dang
nhép
5 Truy cap - Nhap dang - Thong bao | - Thong bao | PASSED | 15/01/2025
vao website | email “Thong tin “Thong tin
- Nhap sai dang nhap dang nhap
password khong hop khong hop
- Nhan dang 1&” 1&”
nhép
6 Truy cap - Nhap dang - Thong bao | - Thong bao | PASSED | 15/01/2025
vao website | email va “Pang nhap | “Pang nhap
password thanh cong” | thanh cong”
- Nhan dang - Chuyén - Chuyén
nhap hudng sang hudng sang
trang chu trang chu
Kiém thtr chirc ning tao méi wiki
Chtrc nang Tao méi wiki
S6 luong testcase 3
Két qua kiém thir Passed Failed Pending
3 0 0
ID | biéukién | Tién Trinh Kétqua Két qua Kétqua | Ngay
mong mudn | thuc té
I | -Truycép |-Khongnhdp |- Yéuciu -Yéucau | PASSED | 15/01/2025
vao quan li | ti€u dé hodc nhdp day du | nhdp day du
wiki khong nhép thong tin thong tin
- La Admin | slug hodc
khong nhép
danh muc hoac
khong nhép
ndi dung
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- Nhén tao
wiki
2 - Truy cap | - Nhép slug dd | Thong bao Thong bao | PASSED | 15/01/2025
vao quan li | ton tai “Loi khi luu | “Loi Khi luu
wiki - Nhan tao bai viét” bai viét”
- La Admin | wiki
3 - Truy cap | - Nhép slug - Thong bao | - Thong bao | PASSED | 15/01/2025
vaoquanli |chuatontai | “Luubaiviét | “Luu bai
wiki - Nhap tiéu dé | thanh cong” | viét thanh
-La Admin | vanhap danh | - Luu vao cong”
muc va nhap database - Luu vao
ndi dung database
Kiém thtr chtic ndng Tao hd so thu cung
Chtrc nang Tao méi ho so thi cung
S6 luong testcase 5
Két qua kiém thir Passed Failed Pending
5 0 0
ID | Piéukién | Tién Trinh Két qua Két qua Két qua Ngay
mong thuc té
muon
1 Truy cap - Khong nhap tén | - Thong - Thong PASSED 15/01/2025
trang tao ho | thi cung bao “Vui | bao “Vui
so thu cung | - Khong nhap long dién | long dién
can nang .| daydu day du
- Nhan “Luuh6 | thong tin | thong tin
s0” bat bugc” | bat budc”
2 Truy cap - Nhap tén thu - Thong - Thong PASSED 15/01/2025
trang tao hd | cung bao “Vui | bao “Vui
so thi cung | - Khong nhap long dién | long dién
cén nang day du day du
- Bé trong cac thong tin | thong tin
truong bat bugc | bat budc” | bat budc”
khac i
- Nhan”Luu ho
s(),”
3 Truy cap - Nhap tén thu - Thong - Thong PASSED 15/01/2025
trang tao hd | cung bao “Vui | bao “Vui
so thi cung | - Chon loai long dién | long dién
- Chon giong day du day du
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- Khong nhap thong tin | thong tin
can nang bat budc” | bit bude”
- Nhan”Luu hd
s0”
4 Truy cap - Nhap day du - Thong - Thong PASSED | 15/01/2025
trang tao hd | thong tin nhung | bao “Vui | bao “Vui
so tht cung | khong chon diém | 1ong dién | 1ong dién
BCS day du day du
- Nhan”Luu hd thong tin | thong tin
507 bit buoc” | bat buge”
5 Truy cap - Nhap day du - Thong - Thong PASSED 15/01/2025
trang tao hd | thong tin hop 1& | bao “Tao | bao “Tao
so thi cung | (tén, loai, gidng, | hd so hé so
can nang, tudi, thanh thanh
bcs, mure hoat cong” cong”
dong) - Chuyén | - Chuyén
-Nhan "Luuhd | dén trang | dén trang
so" danh sach | danh sach
ho so hé so
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Két luin

Két qua dat dwoe

Trong pham vi dé tai, trong sudt qua trinh nghién ciru 1y thuyét va trién khai tmg

dung thuc tién, dd 4n d3 dat duge mot sb két qua quan trong sau:
Vé mit k¥ thuat

Van dung mo hinh client-server dé thiét ké va trién khai hé théng web hoan
chinh véi 3 thanh phan: Frontend (Next.js), Backend (NestJS), va Al Service
(FastAPI).

Xay dung backend theo kién traic RESTful API, dam bao kha ning mé& rong
va tach biét giita cac ting hé thong.

Tich hop co s& dit liéu PostgreSQL voi TypeORM, thiét ké schema phu hop
cho viéc quan 1y thu cung, thyc don va ndi dung wiki.

Trién khai giao tiép thoi gian thuc (WebSocket) cho chirc nang chatbot, cho
phép twong tac lién mach giita ngudi ding va Al.

Ung dung k¥ thuat RAG (Retrieval-Augmented Generation) va Function
Calling cia Google Gemini API dé xay dung AI Agent thong minh, c6 kha
nang truy xuat kién thirc va thyc thi hanh dong.

Thiét 1ap quy trinh CI/CD tuy dong v6i GitHub Actions, trién khai production

trén DigitalOcean sir dung Docker.

Vé mit tmg dung thuc tién

Han che

Phaét trién thanh cong hé thong web cho phép ngudi dung quan 1y ho so thi
cung, tra ctru kién thtrc dinh dudng va sir dung chatbot tu van.

Xay dung chuc nang tu dong tao thuc don dinh dudng ca nhan hoa dua trén
dic diém cia ting tha cung (tudi, can ning, tinh trang stc khoe, muirc d6 hoat
dong).

Tich hop Al tu van dinh dudng duya trén tiéu chuan FEDIAF, nang cao tinh
chinh xac va gia tri tham khdo cua ndi dung.

Xay dung hé théng quan ly wiki kién thic dinh dudng voi tinh ning
versioning va publishing.

Phat trién giao dién ngudi dung tryc quan, responsive, ho tro tiéng Viét, phu

hop v6i ngudi ding phd thong.

Bén canh nhiing két qua dat dugc, hé théng van con ton tai mot s6 han ché:
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Chtic nang tu van va lap thyc don chua thé thay thé hoan toan vai trd cua
chuyén gia tha y, cac két qua chi mang tinh chat tham khao.

Dit liéu dinh dudng va kién thtrc chuyén sau con han ché vé sé lugng va pham
vi.

He¢ théng chua duoc kiém thir trén quy mo nguoi dung 16n, hiéu nang va kha
ning mé rong chua duoc danh gia day du. Chi ding lai & mic thir nghiém.

Huéng phat trién

H¢ thong c6 thé dugc mo rdng va hoan thién theo cac hudng sau:

Bo6 sung va cap nhat dir liéu dinh dudng, mo rong pham vi cho nhiéu gidng
loai va d¢ tudi khac nhau.

Nang cao do chinh xéac cua chatbot Al bang cach ti huan luyén, tu cai tién
mo hinh.

Tich hop thém cac chirc ning theo ddi sirc khoe thu cung, lich sir dn udng va
goi ¥ diéu chinh ché d6 dinh dudng.

Xay dung c6 ché kiém duyét va xac thuc noi dung nham nang cao d tin cay

cua cac du liéu dinh dudng.
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