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TOM TAT

Tén dé tai: DaNang InvestBot — Chatbot hd trg xtc tién dau tu Da Nang.
Sinh vién thuc hién: Lé Thi Hong Nhung
S6 thé SV: 102210178  Lép: 21TCLC_DT2

DaNang InvestBot 1a mot chatbot Al thong minh, duoc phat trién dya trén cong
nghé RAG (Retrieval-Augmented Generation), nham hd trg hoi dép vé cac kién thirc
trong linh vuc xtc tién dau tu tai thanh ph Da Nang. Cong cu niy cung cép thong tin
toan dién vé cac chinh sach dau tu, thu tuc, co hoi hop tac kinh doanh va cac linh vuc

thu hat dau tu trong diém, giup nha dau tu dua ra quyét dinh hiéu qua va sang sudt.

bac biét, DaNang InvestBot dugc xay dung voi hé théng quan tri tai li€u chat
ché, trong d6 vai tro ctia quan tri vién 1 kiém soat va duy tri chat luong, bao mat cia
cac tai liéu dau vao. Nhan vién co thé truy van nhiing tai li€u ndi bo chua cong khai,
nham phuc vu cong viéc chuyén mén mét cach chinh xéac. Trong khi d6, ngudi dung
cudi s& duoc hd tro hoi dap dua trén nguon dir liéu co ban cong khai hodc thong qua
viéc cung cap file tai lidu, lién két URL dé chatbot c6 thé phan tich va tra 10i cau hoi
lién quan truc tiép t6i ndi dung do.

Viéc phan quyén rd rang ndy giap dam bao an toan thong tin, dong thoi toi uu
hoéa trai nghiém ngudi dung theo timg nhom ddi tugng, tir d6 nang cao hiéu qua hd tro

va thuc ddy sy phat trién bén viing cta hoat dong xtic tién dau tu tai Pa Ning.



PAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG PAIHQC BACH KHOA Déc lap - Tu do - Hanh phiic

KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Lé Thi Hong Nhung S thé sinh vién: 102210178
Lop: 2ITCLC DT2 Khoa: Cong Ngh¢ Thong Tin Nganh: Céng Nghé Phan Mém

1. Tén dé tai do an:
DaNang InvestBot — Chatbot h tro xuc tién dau tu Da Ning.
2. Dé tai thude dién: O C6 ky két théa thudn sé hivu tri tué doi véi két quda thuc hién
3. Cdc s6 liéu va dir liéu ban dau:
Dit liéu ban dau duoc thu thap trén website: https://investdanang.gov.vn/web/guest
4. Ngi dung cdc phan thuyét minh va tinh todn:
Noi dung thuyét minh bao gdm céc phan chinh:
- Mo dau: Trinh bay muc dich, muc tiéu, pham vi, phuong phap va cu trac do an.
- Chuong 1: Tong quan tng dung chatbot, bai toan dit ra va y nghia dé tai.
- Chuong 2: Co s6 ly thuyét vé RAG, RESTful API va xac thuc JWT.
- Chuong 3: Phan tich yéu cau, kién tric hé théng, use case va thiét ké co s dix liéu.
- Chuong 4: M6 ta chirc ning hé théng kém so do tuan tu.
- Chuong 5: Panh gia két qua dat dugc va hiéu qua hé thong.
- Két luan: Tom tit két qua, néu han ché va huéng phat trién.
Cdc bdn vé, do thi ( ghi ré cdc logi va kich thuwde ban vé ): Khong cd
Tén nguoi huong dan: TS. Trinh Cong Duy
Ngay giao nhiém vu do an: 16/03/2025.

N S W

Ngay hodn thanh dé dn: 18/06/2025.
Pa Nang, ngay thang ndam 2025

TruéngBomon .......................... Nguoi hwéng din



LOINOI PAU VA CAM ON

Loi dau tién, em xin giri 101 cam on chan thanh dén thdy huéng dan Trinh Cong
Duy d3 tin tinh huéng din va hd trg em trong sudt qua trinh thue hién dé tai nay. Em
cling xin cam on khoa di diu dat, day d6 va truyén dat kién thirc, kinh nghiém quy bau

cua minh trong sudt qua trinh em hoc tdp va nghién ctru tai truong.

Dé tai “DaNang InvestBot — Chatbot hd trg xuc tién dau tu Da Nang” 1a mot giai
phap cong nghé tién tién dua trén cong nghé RAG Al (Retrival-Augmented Generation)
nhidm ty dong hoa va nang cao hiéu qua trong viéc cung cap thong tin va hd tro trr van trong
[inh vire xtc tién dau tur Da Nang, Pong thoi DaNang InvestBot phan quyén 16 riang giira quan

tri vién, nhan vién va nguoi ding, bao mat thong tin va tdi uru hod trai nghiém cho ngudi dung.

Trong qua trinh thuc hién dé tai, em d3 ap dung nhiéu phuong phap nghién ctru
va k¥ thuét khac nhau dé xay dung va trién khai hé théng. Bio céo niy sé trinh bay chi

tiét vé qua trinh nghién ctru, thiét ké va phat trién hé thong.

Trong qué trinh thyc hién chic han s& khong tranh khoi nhitng thiéu s6t nhat dinh.
Em rat mong nhén duogc sy cam thong, gop ¥ va tan tinh chi bao cua quy thay co dé dé

tai cua em duoc hoan thién hon.

Mot lan nita em xin chan thanh cam on!

Lé Thi Hong Nhung

i



LOI CAM POAN LIEM CHINH HQC THUAT

Em xin cam doan:

1. Nbi dung trong d6 an tot nghiép nay 13 do chinh em thyc hién, dudi su hudng din
tryc tiép cua thay Trinh Cong Duy.

2. Céc tham khao dung trong d6 an déu dugc trich dan ro rang tén tac gia, tén cong
trinh, thoi gian, dia diém cong bd.

Néu c6 nhitng sao chép khong hop 1é, vi pham quy ché dao tao, em xin chiu hoan toan
trach nhiém.

Sinh vién thuc hién

Lé Thi Hong Nhung

il
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MO DAU

1. Muc dich thwe hién dé tai

Dé tai hudng dén xdy dung mot chatbot thong minh c6 kha ning hd trg hoi dap tu
dong trong linh vire xuc tién dau tu tai thanh phd Pa Ning. Hé thong nhdm cung cip
thong tin tip trung, chinh xac va d& tiép can, qua dé nang cao hiéu qua trong viéc phd
bién chinh sach, quy trinh, thi tuc va co hdi ddu tu cho cac nha dau tu trong va ngoai
nuoc.
2. Muc tiéu dé tai

bé dat dugc muc dich néu trén, dé tai hudng dén thuc hién cac muyc ti€u cu thé sau:

Phén tich nhu ciu va xac dinh pham vi théng tin can cung cap trong linh vuc xtic

tién dau tu tai Da Ning.

- Xay dung co sé tri thitc va tap hop dit liéu dau vao phuc vu cho qua trinh hoi dap
tu dong, dam bao tinh chinh xac va cap nhat.
- Thiétké hé théng quan 1y ndi dung, cap nhat va hi€u chinh cau tra 161 mét cach linh
hoat, thuan tién.
- Ap dung mé6 hinh RAG nham nang cao kha nang tra 10i linh hoat, chinh xac dua
trén dit liéu thyc té.
- Trién khai co ché phan quyén ngudi ding, cho phép kiém soét truy cap va giéi han
ndi dung hoi dap tiy theo dbi tuong st dung.
- Phat trién chatbot hd tro song ngir tiéng Anh va tiéng Viét, phuc vu nhu cau dau tu
trong nudc va quoc té.
- Dé xuit cac hudng cai tién va mo rong hé thong nham nang cao kha ning tng dung
thyc tién trong twong lai.
3. Doi twong va pham vi nghién ctru
> Do6i twong nghién ctru : Dé tai tap trung nghién ciru xay dung hé théng chatbot
nham hd trg cung cap thong tin trong linh vuc xtic tién dau tu tai thanh phd Da Nang.
Hé théng duoc thiét ké dé phuc vu 3 nhdm nguoi dung chinh:
+ Quan tri vién (Admin): C6 quyén kiém soat hé thong, quan 1y va cap nhat

dir lidu.
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+ Nhan vién (Employee): La can b0 tai co quan xuc tién du tu, 6 vai tro hd tro,
tur van va xur Ii thong tin.
+ Nguoi dung cudi (User): Bao gdm nha dau tur, doanh nghiép, ca nhén trong va
ngoai nudc quan quan tim dén méi truong dau tur tai Pa Nang.
» Pham vi nghién ctru:
Pham vi nghién ctru cia dé tai bao gdbm cac ndi dung sau:
+* Pham vi chirc nang:
- Hb tro héi dap tu dong vé cac linh vuc lién quan dén xuc tién Pa Ning nhu:
+ Linh vuc thu hut dau tu, co hoi dau tu.

+ Thu tyc, chinh sach dau tu: Quy dinh chung, thu tuc cip gidy chiing nhan,
dang ky doanh nghi€p, van ban phap luét...

+ Thong tin dau tu va cac dinh huong phat trién, tm nhin chién luge, chi

phi dau tu, danh muc dy an kéu goi dau tu.
- HO tro song ngir: Tiéng Viét va Tiéng Anh
- Quan tri, cap nhat dit liéu va dam bao hé thdng hoat dong 6n dinh, chinh xéc.
«» Pham vi cong nghé va dir li¢u:

- Hé thong ung dung mo hinh RAG dé truy va sinh phan hoi tu dong tir dir liéu
thuc té.

- Hé théng duoc phat trién dudi dang tng dung Web.
- Co ché hoi dap dua trén 3 ngudn dit liéu chinh:

+ Tai liéu do ngudi dung tai 1én hé thong.

+ Dt li¢u dugc nhép truc tiép vao hé théng.

+ Dt liéu duoc trich xudt tir cac lién két website.
% Gidi han nghién ctru:
Dé tai khong bao gdom céc ndi dung sau:

- Khong cung cip tu van phéap 1y chuyén sau: hé thong chi hd tro thong tin &

mirc tong quan, nha dau tw van can tham khao y kién chuyén gia.
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- Khéng xur li cac van dé lién quan dén xuc tién dau tu ngoai pham vi Pa Ning.
- Khong xtr 1i cac giao dich tai chinh.
- Khong chiu trach nhiém phép 1y ddi véi tinh chinh x4c cua céc tai liéu do
nguo1 dung tai lén.
4. Phuong phap nghién ctru
Nham hién thuc hda muc tiéu dé tai va xay dung mot h¢ théng chatbot hoan chinh, dé

tai 4p dung cac phuong phap nghién ciru cy thé sau:
- Thong ké va 1ap ramot danh sach cac yéu cau chirc nang va phi chirc nang can thiét.

- Hop tac véi gido vién hudng dan dé danh gia va nhan xét danh sach yéu cau, tir d6

rat ra dugc danh sach yéu cau cuoi cung.

- Xem xét cac lya chon cong nghé va chon ra cong nghé phu hop véi nhitng yéu cau
da xéc dinh.

- Tim hiéu cac cong nghé lién quan nhu cic mo hinh ngén ngit 16n, cong nghé RAG,

cac framework 13p trinh web va co s¢ dir li¢u

- Tién hanh lap trinh, tich hop cac thanh phan cta hé thng dua trén kién trac
da Iya chon. Trién khai chatbot trén nén tang web, hd tro phan quyén nguoi
dung va xir 1y dir liéu da ngudn.

- Thuyc hién kiém thir hé théng theo cac tiéu chi nhu tinh chinh xac, tbc d6 phan
hoi, kha ning mo rong, va mirc do than thién véi nguoi dung. Dya vao két
qua kiém thtr dé diéu chinh va ti vu.

5. Cau tric ciia do an tot nghiép
Db 4n bao gém cac ndi dung chinh sau:
Mé dau: Trinh bay muc dich, myc tiéu, pham vi, phuong phap va cau trac do an.
Chuwong 1: Téng quan tmg dung chatbot, bai toan dit ra va ¥ nghia dé tai.
Chuong 2: Co so Iy thuyét vé RAG, RESTful API va xac thuc JWT.
Chuwong 3: Phan tich yéu cau, kién trac hé théng, use case va thiét ké co s& dir lidu.
Chuwong 4: Mo ta chic nang hé thong kém so dd tuan tu.

Chuwong 5: Danh gia két qua dat duoc va hiéu qua hé thong.

SVTH: LE THI HONG NHUNG GVHD: TS. TRINH CONG DUY



DaNang InvestBot — Chatbot H3 Tro Xtc Tién Dau Tu Pa Néng

Két ludn: Tom tit két qua, néu han ché va hudng phat trién.
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CHUONG 1. TONG QUAN VE DPE TAI

1.1. Téng quan vé hé théng chatbot trong thuec tién

Chatbot 12 mot hé théng phin mém tng dung tri tué nhan tao, c6 kha ning mé
phong cudc ddi thoai véi con ngudi thong qua vin ban hodc giong néi. Coéng nghé nay
d3 duoc trién khai rong rii trong cac linh vire nhu ngan hang, thuong mai dién tir, y té,

gido duc va dich vu cong.

Tai Pa Ning, chatbot chil yéu dugc tmg dung trong linh vuc du lich va hanh
chinh céng, dién hinh nhu Danang Fantasticity hd tro tra ctru thong tin du lich, hay tro
1y 4o tiép nhan phan anh hién truong. Tuy nhién, trong linh vuc xuc tién dau tu — noi
doi hoi cung cap thong tin chuyén sau, cap nhat va chinh xac — van chua c6 hé thong

chatbot chuyén biét.

Pé tai “DaNang InvestBot” dugc xdy dung nham lap day khoang trong nay, gop
phan nang cao hiéu qua phuc vu nha dau tu va thic ddy chuyén doi s trong cong tac
xuc tién dau tu tai dia phuong.

1.2. Bai toan dat ra cho DaNang InvestBot

Xuét phat tir nhu cau thyc tién, dé tai huéng dén xdy dung DaNang InvestBot —
mot chatbot thong minh hd trg truy van thong tin vé xuc tién dau tu tai Pa Ning. Hé
théng can dap Gmg cc yéu cau sau:

- Truy xudt thong tin chinh xac tir nhiéu ngudn: tai liéu tai 1én, dir liéu nhap

truc tiép va lién két web.

- Hb tro song ngit (tiéng Viét va tiéng Anh) cho ca nha dau tu trong va ngoai

nuoc.

- Phéan quyén nguoi dung: quan tri vién quan 1y dit liéu, nhan vién hd tro ndi

dung, ngudi dung truy van thong tin.

- Tich hop md hinh RAG d cai thién do chinh xac va tinh phu hop ngit canh

cua cau tra 101.

- Giao dién than thién, d& st dung va duoc trién khai trén nén tang Website.
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1.3. Y nghia thue tién va khoa hoc ciia dé tai

% Y nghia thyc tién
- HO tro nha dau tu bang cach cung cép thong tin nhanh chong va chinh xac vé
chinh sach, quy trinh ciing nhu co hoi dau tu, gitip tiét kiém thoi gian tra ctu.

- Nang cao trai nghiém nguoi dung thong qua hd trg song ngit (Anh - Viét),
gitip nha dau tu nude ngoai dé dang tiép can thong tin.

- Téi uvu héa hoat dong xuc tién dau tu béng viéc ty dong trd 101 cac cau hoi
thudng gap, giam ap luc va tiét kiém nhan lyc cho bo phan hd trg.

% Y nghia khoa hoc:

- Ung dung tri tué nhan tao v&i md hinh ngén ngi 16n (LLM), giup chatbot
hiéu duoc ciu hoi va phan hdi mot cach ty nhién, nang cao do chinh xac cua
cau tra loi.

- Trién khai m6 hinh RAG (Retrieval-Augmented Generation) két hop giira tim
kiém va tao sinh van ban théng minh, gitp chatbot cip nhat théng tin linh
hoat ma khong can dao tao lai mo hinh.

1.4. Tong két chwong

Chuong nay trinh bay tong quan vé tng dung chatbot trong thuc tién, bai toan
dit ra cho DaNang InvestBot, ciing nhu ¥ nghia thuc tién va khoa hoc cua dé tai. Pay 1a

co so dinh hudng cho cac ndi dung phan tich va trién khai hé théng & cac chuong sau.
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CHUONG 2. CO SO LY THUYET

2.1. Cong nghé RAG
2.1.1. Vector Data va Vector Embeddings

- Vector Data: La cach biéu dién dir liéu dudi dang cac day so trong khong gian nhiéu
chiéu, nhdm giup may tinh xtr 1y, phan tich va thyc hién cic phép toan hoc dé dang
hon.

- Vector Embeddings: La cach chuyén ddi dir liéu nhu van ban hodc hinh anh thanh
cac vector sd, giit lai y nghia va ngit canh. Cac vector gan nhau thé hién cac dit lidu

c6 y nghia tuong tu.

- Mot s6 phuong phap embedding pho bién bao gdm: Word2Vec, GloVe, BERT, va

Sentence Transformers.

- Viéc sir dung vector embeddings cho phép thuc hién tim kiém twong tu (similarity
search) bang cach so sanh khoang cach giita cac vector, tir 46 nang cao hiéu qua truy

xudt thong tin lién quan trong cac hé théng hoi dap tu dong.
2.1.2. Vector Search va Vector Database

- Vector Search: La phuong phap tim kiém duya trén viéc so sanh cac vector trong
khong gian nhiéu chiéu nham tim ra cac vector gan nhét (nearest neighbors) so véi
vector truy van. Phuong phap nay duoc sir dung phd bién trong cic hé thong tim
kiém tuong tu (similarity search) trén dit liéu da dugc chuyén doi thanh vector

embeddings, chang han nhu vin ban, hinh anh hodc 4m thanh.

- Vector Database: Gitip luu trit hang triéu dén hang ty vector embeddings va truy van
tim kiém tuong tu voi tdc do cao va do chinh xéac tot. Mot sd hé théng co s& dir liéu

vector pho bién hién nay bao gdm:
+ Qdrant: Hd tro tim kiém vector nhanh, d& tich hop véi cac ung dung Al.

+ PineCone: Dich vu vector database cloud véi tinh nang quan 1y dir liéu va tim
kiém nang cao.
+ FAISS: Thu vién mi ngudn mo gitp tim kiém vector hiéu qua trén may tinh ca

nhan va server.
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2.1.3. Gi6i thi¢u vé Qdrant

- Qdrant 1a mot hé quan trj co so dit liéu vector ma ngudn mé duoc tdi wu hoa cho
viéc truy van va luu trit cac vector embedding. Qdrant hd tro cac bai toan tim kiém
ngir nghia toc do cao va chinh xéac, ddng thdi dé tich hop véi cac mo hinh hoc siu va
ung dung Al

- Mot s6 dic diém ndi bat cia Qdrant:
+ HO tro tim kiém gan dang vé6i do chinh xac cao.
+ Tich hop payload (metadata) cho mdi vector dé hd trg loc nang cao.
+ Giao dién API dé st dung, hd tro RESTful APL
+ Tich hop dé dang vé6i cac mo hinh AI nhu OpenAl, HuggingFace...

2.1.4. Cong nghé RAG (Retrieval-Augmented Generation)

+ Khai niém RAG:

- Retrieval-Augmented Generation (RAG) 13 phuong phap két hop giita kha niang tao
sinh ctia mo hinh ngén ngir 16n (LLM) va kha ning truy xuat thong tin tir nguén di
liéu bén ngoai. Trudc khi tao ra cau tra 161, hé théng s€ truy vAn mot co sd tri thic
(knowledge base) dé 1ay thong tin ¢ lién quan, tir d6 gitp mé hinh sinh phan hoi
chinh xac va phu hgp véi ngit canh hon.

- Phuong phap nay cho phép tan dung cac mé hinh LLM manh mé& ma khong can huin
luyén lai, gitp mé rong kha ndng ing dung vao cac linh vuc chuyén biét hoac dir
lidu noi bo cua to chire. RAG dugc xem 13 mot giai phap hiéu qua vé chi phi va do
chinh xac, dic biét pht hop cho cac hé théng hoi dap tu dong nhu chatbot.

(Tham khao: AWS — What is Retrieval-Augmented Generation)
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Hinh 2.1: So d6 quy trinh sir dung RAG véi LLM
% Kién triic co ban ciia RAG chatbot:
- Module truy xut thong tin (Retriever):

+ Nhiém vu: Tim kiém va trich xuét c4c doan van ban hodc tai liéu co lién quan
dén truy van nguoi dung.

+ Cong nghé thuong dung: Vector database (vi du: Qdrant, Pinecone, FAISS) dé
thuc hién tim kiém ngit nghia (semantic search).

+ Cach hoat dong: Truy van cua ngudi dung dugc chuyén doi thanh vector
embedding va dugc dung dé truy van trong co so dir liéu dé tim cac doan noi
dung lién quan nhat.

- Module tao sinh (Generator):

+ Nhan truy vin ngudi ding ciing vé6i thong tin dd duoc truy xuét, sau d6 tong hop
va sinh ra cdu tra 1o day du, co ngir canh.

+ Cong ngh¢ thuong dung: Cac mo hinh ngoén ngir 16n (LLM) nhu GPT, DeepSeek,

Gemini,...
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% Quy trinh chinh ciia RAG

Quy trinh RAG gdm 2 giai doan chinh:

- Retrieval: Giai doan nay chiu trach nhiém tim kiém théng tin lién quan trong co s&
dir liéu (thuong 1a vector database nhu Qdrant...), tir d6 cung cap ngit canh cho mo
hinh ngon ngtr.

- Generation: Sau khi da c¢6 ngtr canh, mo hinh LLM (Large Language Model) sé dung

céc doan thong tin da truy xuat dé sinh ra cau tra 16i hoan chinh va phu hop véi truy

van cua nguoi dung.

Basic RAG Pipe_hne_
Doata Inr]e,xins,
Text Chunks Vector Embe&lc}ings
(| —
—y —
Vector DB
> R
Docuwerts |~ )
) (E—]
Data Loading Data Splitting Dato Embedding Data Storing
Dota Retrieval & Generation
'Tc\rf( Chunks
User Query Vector Embedding :
) >C3 — vestornB| = )
Re_‘tﬁevg\[ \l/ :
Generation :
N Y,

Hinh 2.2: So do quy trinh ciia RAG
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2.1.5. Uu va nhwoe diém ciia RAG so véi chatbot thuén
% Uu diém:

- Truy XUAt thong tin chinh xéc, dua trén dit 1iéu thuc té, gilp tao cau tra 101 cap nhat

hon, tranh “bia” thong tin.

- Giam tai cho mo hinh tao sinh, khong can nhé toan bo kién thirc ma dya vao dit liéu
bén ngoai.

- D@ dang cap nhat kién thitc méi bang cach thém tai licu mdi ma khong can huén
luyén lai mo hinh.

s Han ché:

- Do phirc tap hé thdng cao hon, can quan Iy kho dit liéu va module truy xuat hiéu qua.

- Tbc d6 phan hoi c6 thé cham hon do phai truy xuat trude khi tao sinh.

- Chat luong cau tra 161 phu thude vao chét luong dir li€u truy Xuat.

2.2. RESTful API

RESTful API 1a mét giao di¢n 18p trinh rng dung st dung giao thirc HTTP, cho
phép client va server giao tiép vdi nhau bang cach truy xuat va thao tac cic tai nguyén
(resource) thong qua cac phuong thirc nhu GET, POST, PUT, PATCH, DELETE.

Storage
Request

Application Server

GET

POST
PUT
A

DELETE

<
Response

Hinh 2.3: So do thanh phan RESTful API
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2.3. Xdc thwe va phan quyén bang JWT
JWT 1 co ché xac thyc va phan quyén phé bién, cho phép truyén thong tin nguoi ding
gitta client va server dudi dang token mi hoa, gitip bao mat va khong can luu session trén

SCrver.

Céc thong tin trong chudi JWT duoc dinh dang bang JSON. Trong d6 chudi Token phai

(1321

¢6 3 phan 1a header, payload va phan signature dugc ngn bang dau “.

JWT

Header Payload Signature
base64enc({ base64enc| HMACSHA256!
“alg HS256", iss": "toptal.com”, base64enc(header)
typ": "JWT exp’: 1426420800 L,
company": "Toptal", base64enc(payload)
awesome”: true , secretKey)
3]
@ @

Hinh 2.4: Céu triic cdc phin ciia JWT
2.4. Tong két chwong

Chuong nay trinh bay céc kién thirc nén tang vé cong nghé RAG, vector database,
RESTful API va co ché xac thuc bang JWT lam co sé cho viée xay dung hé théng RAG
Chatbot.
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CHUONG 3. PHAN TiCH VA THIET KE HE THONG

3.1. Phan tich yéu ciu
3.1.1. Mo ta bai toan

Hé thdng chatbot hd trg xtc tién dau tu Pa Néng duoc xay dung nhim cung cp
thong tin nhanh chong, chinh xac vé chinh sach, du 4n kéu goi dau tu, thu tuc phéap 1y

va co hoi xtc tién dau tu.

Chatbot sir dung mé hinh RAG dé truy xuét thong tin tir tai liéu da luu, sau d6
két hop voi md hinh ngdn ngit 16n dé tao ra cau tra 1i ty nhién, dung ngit canh. Giai
phap nay gitip ting hiéu qua tu van, hd trg nha dau tu va thuc day chuyén di sé trong

hoat dong xtic tién dau tu cta thanh phd.
3.1.2. Hién trang

Hién nay, thong tin lién quan dén xuc tién dau tu tai Da Ning con phén tén trén
nhiéu cong thong tin, trang web va van ban hanh chinh, gay kho khan cho nha dau tu

trong qua trinh tra ctru. Mgt s6 van dé chinh bao gom:

- Dit li€u khong tap trung: Thong tin vé du 4n, chinh sach, tht tuc hanh chinh duoc

cong bd roi rac, khong thdng nhat.

- Kho truy cap va tim kiém: Nha ddu tu mat nhiéu thoi gian dé tim dung tai liéu

hodc quy trinh can thiét.

- Thiéu hd trg tic thoi: Viéc dit cau hoi qua email hoac hotline thuong cham tré

va khong c6 phan hdi ngay 1ap tirc.
3.1.3. Yéu céu chirc ning
% P6i véi quan tri vién
- Quan ly tai khoan:
+ Xem danh sach tai khoan c6 trén hé thong.
+ Thém tai khoan cho nhan vién.
+ Cap nhat trang thai hoat dong cua tai khoan.

+ Xem lich st hoi thoai cia mdi tai khoan.
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- Quan ly tai lidu:

+

+

+

+

+

Xem danh séch tai liéu hién c6 trong hé thng.
Xem chi tiét timg tai liéu.

Thém méi tai li¢u

Cap nhat trang thai hoat dong cua tai liéu.

Xoa tai lidu.

- Quan 1y kho kién thuc:

+

+

+

+

+

Xem danh sach va chi tiét kho kién thirc.

Thém méi kho kién thirc.

Thém hodc xoa mot hoac nhiéu tai liéu ra khéi kho.
Cap nhat thong tin kho kién thirc

Cap nhat trang thai hoat dong cta cac tai liéu trong kho

- Quan ly tai liéu nguoi dung:

+

+

+

Xem danh sach va chi tiét cac tai liéu.
Pong bo tai lieu do nguoi dung cung cap vao hé thong.

X6a tai liéu ra khoi hé thong.

- Chuc nang tuong tac vdi chatbot:

+

+

Xem lich st hoi thoai.
Tim kiém noi dung trong cac doan hoi thoai trudce do.

Gui cau hoéi, nhan cau tra 101 tir chatbot (Quan tri vién co6 thé truy van tat ca tai

liéu véi cac muc quyén: public, private, internal).
Tao mo1 doan hoi thoai.

X6a doan hoi thoai
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< Poi v6i nguwoi ding (nhan vién va nguoi diung cudi)
- Quan ly tai khoan:
+ DPang ky tai khoan.
+ Ding nhap / Dang xuét.
+ Xem thong tin tai khoan.
+ Quén mat khau.
- Chuc nang tuong tac véi chatbot:
+ Xem lich str hoi thoai.
+ Tim kiém noi dung trong cac doan hoi thoai trudc do.

+ Gui cau hoi, nhan cau tra 101 tr chatbot (Nguoi dung cuoi chi dugce truy van tai
li¢u v&1 mire quyén public. Nhan vién dugc truy van tai li¢u vo1 mue quyén public

va internal).
+ Tao md1 doan hoi thoai.
+ Xoa doan hoi thoai.
3.1.4. Yéu cau phi chirc ning

- Kha niang mo rong: Hé thong phai c6 kha ning md rong dé xir 1i s6 luong 16n ngudi
dung truy cép dong thoi.

- Hiéu suét: Hé théng phai dam bao xir Iy cau hoi nhanh chong va phan hoi chinh x4c.
- Hé thdng phai luu trir thong tin an toan, tranh mat mat, sai 1éch thong tin.

- Chéng lai c4c hinh thirc tn cong phd bién nhu SQL Injection, XSS, ...

- Bao mat: H¢ théng phai bao mat thong tin va dir liéu twong ung véi mdi vai tro.

- Kha nang mé rong: HE thong phai c6 kha nang maé rong dé xur ly s6 luong 16n ngudi
dung va dir liéu.
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3.2. Khai quat hé théng
3.2.1. Cac tac nhan chinh

Bing 3.1: Cic tic nhan chinh ciia hé thong

Tac nhan Mo ta

Nguoi dung Thuyc hién chirc nang tuong tac véi

(Nhan vién va nguoi dung cubi) chatbot.

Thyc hién chttc ndng quan 1y tai khoan.
Thyc hién chiic nang quan 1y tai liu.

Thuc hién chirc niang quan 1y kho kién

Quan tri vién (Admin) thire.

Thyc hién chtic nang quan 1y tai liéu nguoi

dung.

Thyc hién chtrc nang tuong tac voi
chatbot.

3.2.2. Kién tric hé thong va cac thanh phan chinh

- Kién trac hé théng: Kién trac hé thong RAG Chatbot dya trén sy két hop gitra mo
hinh ngdn ngit va kha nang tim kiém thong tin tir co so tri thirc. Khi nguoi dung dat
cau hoi, hé thong sé& truy xuét cac dir liéu lién quan va két hop vi mé hinh sinh dé

tao ra cau tra 161 chinh xac va tu nhién.
- Céc thanh phan chinh:

+ Module truy xuat thong tin (Retrieval): Tim kiém cac doan vin ban lién quan tir

kho dir liéu (vector database) dya trén cau héi cua ngudi dung.

+ MO hinh sinh cu tra 16i (Generator): Str dung mé hinh ngdn ngit Gemini dé tao
ciu tra 101 dua trén thong tin da truy xuat dugc. M6 hinh nay két hop véi dit liéu
truy xudt, ngir canh hoi thoai cing véi cau hoi dé tra 10 chinh xac.

+ Kho dir li¢u vector (Vector database): Luu tritr cac doan van ban da dugc ma hoa
thanh vector. Pay 1a ngudn dif liéu chinh ma hé thong sir dung dé tim kiém thong

tin phuc vu viéc tao cau tra 1oi.
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3.2.3. Phuwong phap thwe hién
< Budc 1: Chuén bi dir liéu diu vao

- Tai liéu nguoi dung cung cdp duoc chia nho bang CharacterTextSplitter (~1000 ky
tu, overlap 200).

- Céc doan nho dugc bién doi thanh vector bang mé hinh all-MiniLM-L6-v2.
< Buéc 2: Truy xuit thong tin
- Cau hoi duoc chuyén thanh vector embedding bang mé hinh all-MiniLM-L6-v2.

- Néu dung dit liéu hé thong di luvu: Hé thong truy van trong Qdrant (384 chiéu, do

cosine) dé tim cac doan lién quan.

- Neéu dung tai liéu nguoi dung cung cap: Hé thong doc truc tiép tai liéu va dua cung
cau hoi vao Gemini dé€ sinh cdu tra o1, khong truy van Qdrant. Nguoc lai néu khong
co tai lieu duogc cung cap, hé thong s€ dua vao ngilt canh cau hoi dé truy van dir liéu

da luu trong Qdrant.
- Két qua 1a cac doan thong tin phu hop s& duoc dung lam dau vao cho mé hinh sinh.
« Budc 3: Sinh cau tra loi
- Cac doan duogc truy xuat két hop véi lich sir hoi thoai va cau héi tao thanh prompt.
- Prompt duoc giri vao mo hinh Gemini dé sinh ciu tra 101 tu nhién va chinh x4c.
< Budrc 4: Phan hoi
- Cau tra 101 dugc hién thi cho nguoi dung.

- Truy van c6 thé duoc Iuu lai lich sit cho mdi cudc hoi thoai.
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3.3. So’ do usecase

3.3.1. So @ usecase tdng quan

Quan ly tai khoan

Quan ly tai liéu

Quan Iy kho kién thirc

User

Quan ly kho tai ligu

nguoi dung

Twong tac voi
chatbot

Hinh 3.1: So do usecase tong quan
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3.3.2. Quan ly tai khoan cua admin

Pang nhap

1

Xem danh sach
tai khoan

<<include>> <<extend>>

e Thém tai khoan
<<extend>>
Quan ly tai khoan =
Admin

<<extend3->

Mé tai khoan
<<extend>>

Khoa tai khoan

Hinh 3.2: So dé usecase qudn Iy tai khodn ciia admin
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3.3.3. Quan ly tai liéu ctia admin

bang nha
g nhep Thém tai liéu

i
]

<<include>>
;

<<extend>>
-

.-{ Xem danh sach tai liéu

<<gxtend>>

Quan ly tai lidu

R
Admin 4<exlend>>_‘ - ‘
- Xem chi tiet tai liéu
<<t;;(ter'!d>>
<<e;(tend>>
* Xod tai ligu
R Chuyén trang thai tai liéu
Hinh 3.3: So do usecase qudn Iy tai ligu ciia admin
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3.3.4. Quan Iy kho kién thirc ciia admin

Xem danh sach

Bang nhap

v ’
<<extend>>
.

'
]

]

]

Il

' .

]
,

<<include>> , .
' . <<extend>>

Chinh stra théng tin

Admin
Thém tai liéu vao kho

Xo4a tai liéu khéi kho

h Chuyén trang thai

Hinh 3.4: So dé usecase qudn Iy kho kién thirc ciia admin
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3.3.5. Quan ly tai liéu nguwoi dung

Pang nha
g nhap Xem danh sach

4 -
-
-

~

Admin

<<extend>>
Quan ly tai liéu nguoi A
dung
" 'c<extend>>, . L
==1{ Dong bd vao hé thong
<<extend>>

Xo4 khdi hé thdng

Hinh 3.5: So do usecase qudn Iy tai ligu nguwoi diing
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3.3.6. Chirc nang twong tac voi chatbot cua admin

Bang nhap

<<inc|lude>> - ~ 5 A &
! P .4 Nhan phan hoi trie tiép

Twong tac voi
chatbot

Admin
. ) Xem lich s(» héi dap

Tao md&i héi thoai

Xda doan hoi thoai

Hinh 3.6: So' d6 usecase twong tdc véi chatbot ciia admin
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3.3.7. Chirc nang quan ly tai khoan cua user

. Bang nhap

Quén mat khau
User >

Xem thong tin ca nhan

Pang xuat

Hinh 3.7: So do usecase qudn Iy tai khodn ciia user
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3.3.8. Chirc nang twong tac chatbot véi user

bang nhap

<<extend>>

<<include>>

Nhan phan héi tric tiép

<<extend>>
Tuwong tac voi .
chatbot
User T ccextend>>
N Xem lich st hoi dap
' <<e‘xter]d>>
<< > &i hoi i
exter‘:d > Tao méi hoi thoai

.
.

Xo6a doan hdi thoai

Hinh 3.8: So' do usecase twong tic chatbot ciia user
3.4. Cong ngh¢ sir dung
3.4.1. Frontend

Hé thong frontend duoc xay dung véi cac cong nghé web hién dai nham téi wu

hi¢u suat va trai nghiém nguoi dung. Cac cong ngh¢ chinh gom:

- HTML & SCSS: Tao céu truc trang va dinh dang giao dién v6i kha ning mo rong

va tlly bién cao.
- JavaScript: Tao cac tuong tac dong va xur 1y logic phia client.

- Vue.js: Framework JavaScript theo huéng component, don gian va linh hoat.
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- Nuxt.js: Framework mo rong tir Vue.js, ho trg SSR, t61 wu hiéu suét va SEO. Tu
dong tao routing dwa trén ciu triic thu muc pages/, tich hop sin quan 1y trang thai

va diéu huong.

- Vite: Cong cu build thé hé mdi, hd trg hot-reload nhanh va téi wu thoi gian phat
trién.
3.4.2. Backend (Server)
Hé thdng backend duogc xay dung v6i NestJS va Django, mbi bén dam nhan mot
vai trd riéng biét:
- NestJS: Phat trién API quan 1y (tai khoan, tai liéu, kho kién thtrc, hoi thoai) véi

cau tric module 13 rang, sir dung TypeORM, JWT, berypt, va tich hgp cau hinh
moi trudng qua @nestjs/config.

- Django: Xu li pipeline RAG gom:
+ Nhan va phan chia tai liéu.
+ Chuyén ddi van ban thanh vector bang SentenceTransformers.
+ Luu vector vao Qdrant (vectorDB).
+ Truy van vector theo embedding cau hoi.
+ Gui ngir canh dén LLM va tra vé két qua cho nguoi dung.
3.4.3. Database

MySQL: H¢ théng st dung MySQL — hé quan tri co sé dir liéu quan hé phé bién,
¢6 hiéu suat cao, do tin cy t6t va dé trién khai, phu hop cho cac ing dung web.
Qdrant: Hé théng st dung Qdrant — vector database ma nguén mo, ho tro tim

kiém twong ty (similarity search) hiéu qua, thich hop véi cac ing dung Al nhu RAG,
tim kiém ngit nghia va hé théng goi y.
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3.5. Thiét ké co s dir liéu

3.5.1. Mo hinh ERD (Entity-Relationship Diagram)

Conversation

PK

D

name

accountlD

createdAt

Account

PK | ID

email
fullName
password
isActive
reason
QTP
expiredAt
verified

FK | rolelD

KnowledgeStore
PK | ID
QuestionAnswer name
PK | ID description
questionContent createdAt
answerContent updatedAt
FK | conversationlD isActive
MaterialType
PK | ID
)1; name
Material description
PK | ID
name
description
AccessLevel
text
PK | ID
url
name
FK | knowledgeStorelD
. description
isActive
createdAt
updatedAt
FK | accessLevellD
FK | materialTypelD
FK | accountiD
AccessLevel_Role
FK | questionAnsswerlD -

\\\\_\——PK@

name

description

Hinh 3.9: Mo hinh co so dit liéu

X
Q
o

PK | ID

FK | materialTypelD

FK | rolelD

SVTH: LE THI HONG NHUNG

GVHD: TS. TRINH CONG DUY

27



DaNang InvestBot — Chatbot H3 Tro Xuc Tién Pau Tu Da Néng

3.5.2. Bang dir liéu
% Céu tric bang Account

Bing 3.2: Ciu triic ciia bang Account

Thudc tinh Kiéu dir liéu Mo ta
1d int Khoa chinh, ty dong ting, xac dinh duy
nhét mdi tai khoan.
email varchar(255) | Email dang nhap cua nguoi dung
fullName varchar(255) | Ho tén cua nguoi dung
password varchar(255) | Mat khau cua tai khoan
isActive tinyint Trang thai hoat dong cua tai khoan
reason varchar(255) | Ly do kho4 tai khoan
OTP varchar(255) | Ma OTP cua tai khoan
expiredAt datetime Thoi gian hét han cia OTP
verified tinyint Trang thai xac thuc OTP
roleld Int Khoa ngoai lién két voi bang Role, x4c
dinh tai khoan dugc dang ky véi role nao
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< Céu tric bang Role

Bing 3.3: Ciu tric ciia bang Role

Thudc tinh Kiéu dir liéu M ta
i - Kh’(')a cflinh, tu dong tang, xac dinh duy
nhat moi vai tro
name varchar(255) | Tén cua vai tro
description varchar(255) | Mo ta vai tro

% Céu tric ciia bang MaterialType

Bing 3.4: Ciu triic ciia bang Material Type

Thudc tinh Kiéu dir liéu M5 ta
Khoéa chinh, tuy dong ting, xac dinh
id int duy nhat mdi loai tai lidu
name varchar(255) | Tén cua loai tai licu
description varchar(255) | Mo ta loai tai liéu

+ Cau truc ctia bang AccessLevel

Bing 3.5: Ciu trii

c ciia bang AccessLevel

Thugc tinh Kiéu dir li¢u Mo ta
” ot Khoa chinh, ty dong tang, xac dinh
i in . x .
duy nhat moi quyén truy cap
name varchar(255) | Tén cta quyén truy cap
description varchar(255) | Mb ta quyén truy cap
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% Cau truc cia bang Material

Bing 3.6: Ciu triic ciia bang Material

Thudc tinh Kiéu dir liéu M5 ta
4 ™ Khoa chinh, tu dong tang, xac dinh
i in .
duy nhat moi tai liéu
name varchar(255) | Tén cua tai liéu
description varchar(255) | Mo ta cy thé vé tai liéu
url varchar(255) | Lién két cua tai liéu
text longtext Noi dung van ban cua tai licu
1SActive tinyint Trang thai hoat dong cua tai li¢u
createdAt datetime Thoi gian tao tai liéu
updatedAt datetime Thoi gian cap nhat tai liéu
Kho4 ngoai tham chiéu dén bang
knowledgeStoreld int KnowledgeStore, xac dinh tai liéu
nam trong knowledge store niao
Khoa ngoai tham chiéu dén bang
material Typeld int Materiaquype, xac dinh tai liéu
thudce kiéu tai li¢u nao (url, content,
file)
Kho4 ngoai tham chiéu dén bang
) Access Level, xac dinh tai liéu
accessLevelld int ) \ R .
thudc quyén truy cap nao (public,
private, internal)
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Kho4 ngoai tham chiéu dén bang

accountld nt Account, xac dinh tai liéu thudc tai
khoan nao.
Khoa ngoai tham chiéu dén bang
. . QuestionAnswer, xac dinh tai liéu
questionAnswerld Int

thudc ndi dung cau hoi, cau tra 161

nao.

% Cau tric cia bang AccessLevelRole

Bing 3.7: Ciu triic ciia biang AccessLevelRole

Thudc tinh Kiéu dir liéu Mo ta
_ Khoa ngoai lién két voi bang Access
accessLevelld int L N A
Level, xac dinh quyén truy cép
. Khoa ngoai lién két vai bang Role, xac
roleld int ) . ,
dinh vai tro cua tai khoan

% Cau tric ciia bang KnowledgeStore

Bing 3.8: Ciu triic ciia bang KnowledgeStore

Thudc tinh Kiéu dir liéu Mo ta
4 ™ Khoa chinh, ty dong tang, xac dinh
i in . x .
duy nhéat moi kho kién thirc
name varchar(255) | Tén kho kién thirc
description varchar(255) | Mo ta kho kién thirc
createdAt datetime Thoi gian tao kho kién thirc
updatedAt datetime Thot gian cép nhat kho
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Trang thai hoat dong cua kho kién

1sActive tinyint ;
thire

% Cau truc cia bang Conversation

Bing 3.9: Ciu triic ciia bang Conversation

Thudc tinh Kiéu dir liéu M6 ta
4 - Khoa chinh, ty dong tang, xac dinh
i in o ox _
duy nhat moi cudc hoi thoai
name varchar(255) | Tén cua cudc hoi thoai
createdAt datetime Ngay tao ra cudc hoi thoai
Khoa ngoai lién két voi bang
accountld varchar(255) | account, x4c dinh id cua tai khoan
tao ra cudc hoi thoai

¢ Cau tric cia bang QuestionAnswer

Bing 3.10: Ciu tricc ciia bing QuestionAnswer

Thugc tinh Kiéu dir liéu Mo ta
4 ™ Khoa chinh, ty dong tdng, xac dinh duy nhat
1 ln X A L34 \ Py 2 N
moi cau hoi va cau tra 101
Khoda ngoai lién két véi bang conversation,
conversationld int xac dinh cudc hoi thoai ma cau hoi va cau tra
161 n6 thudc vé
questionContent longtext No6i dung cau héi
answerContent longtext Céau tra 101 cua cau hoi
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3.6. Tong két chwong
Chuong ndy trinh bay cac yéu cau hé thdng, so db use case, kién tric tong thé,
cong nghé sir dung va thiét ké co so dit liéu, 1am co s¢ cho qua trinh trién khai hé thong

& cac chuong tiép theo.
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CHUONG 4. MO TA CHUC NANG

4.1. Chirc nang cua Admin
4.1.1. Quan ly tai khoan
% Xem danh sach tai khoan

Bang 4.1: Mo ta chirc nang xem danh sach tai khodn

Tén chirc nang

Xem danh sach tai khoan

Déi tuong sir dung

Admin

bicu kién

Tai khoan ton tai trén hé thong, quyén Admin

Ping nhap hé théng — Truy cap trang quan 1y tai

uy tinh nghiép vu
Quy ghiép vu Khodn

Két qua Hién thi danh sach tai khoan

Xem danh séach tai khoan

GUI | Controller

Mg giao dién quan Iy tai khoan

| Service | | Database |

Yé&u cdu ldy danh sach tai khoan

X ly yéu cau lay danh sach

Truy vén danh sach tai khoan

Y

Tra vé dir liéu tai khoan

Tra vé két qua

Controller |

Hinh 4.1: So do chirc ning xem danh sdch tai khodn

Database |

| Service |

+ Tao méi tai khoan

Bdng 4.2: Mo td chirc nang tao mdi tai khodn

Tén chirc nang Thém méi tai khoan

Poi tuong st dung Admin
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biéu kién

Tai khoan ton tai trén hé thong, quyén Admin

Ding nhap hé théng — Truy cép trang quan 1y tai

Quy tinh nghiép vu khoan — Nhin vao button “Thém méi” / “Create”
— Dién thong tin va nhin “Luu” / “Save”
. Thong bao thanh cong va hién thi danh sach tai
Két qua

khoan méi

)

' Nhap thong tin tai khodn méi _ |

GUi yéu cau tao tai khoan

Tao mdi tai khoan

‘ Controller ‘ Service | Database ‘

_ Théng bao tao thanh cong

.
F

X(r ly tao tai khoan

Luu tai khodn mai

_ Xac nhan luu thanh cdn

g9

_, Tra két qua tao

. 4

__ Hién thi théng bao

Admin @|

‘ Controller ‘ Service | Database ‘

Hinh 4.2: So' do chirc niing tao mdi tai khodn

+ Cap nhit trang thai tai khoan

Bdng 4.3: Mo td chirc nang cdp nhdt trang thai tai khodn

Tén chirc nang

Cap nhat trang thai tai khoan

Péi tuong sir dung

Admin

Piéu kién

Tai khoan t6n tai trén hé thong, quyén Admin

Ding nhap hé théng — Truy cap trang quan 1y tai

Quy tinh nghiép vu khoan — Nhan vao nat chuyén trang thai (toggle
switch) dé cap nhat trang thai
Két qua Cap nhat trang thai tai khoan thanh cong
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Cap nhat trang thai tai khoan

GUl | | Controller| ‘ Service ‘ | Database |

Chon tai khoan can khéa/mg

>
>

Gui yéu cdu khoa/mad tai khoan

Xurly yéu cdu

Cap nhat trang thai tai khoan (khoa/mad)

=~

Xac nhan cap nhat

Tra két qua xur ly
JTraket quaxirly.

Admin Gul | | Controller| | Service | | Database |

Hinh 4.3: So dé chirc nang cdp nhdt trang thdi tai khodn

~

+ Xem lich sir hoi thoai ciia moi tai khoan

Bdng 4.4: Mo ta chirc nang xem lich sw hgi thoai

Tén chirc ning Xem lich sir hoi thoai ciia méi tai khodn
Dbi tuong sir dung | Admin
Piéu kién Tai khoan ton tai trén hé thong, quyén Admin

Ping nhap hé théng — Truy cap trang quan 1y tai khoan —
Quy tinh nghiép vu | Nhin vao button “Xem chi tiét hoi thoai” / “View detail

conversations”

Két qua Hién thi lich st cac cudc hoi thoai cua moi tai khoan
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Xem lich s héi thoai cia mai tai khoan

Admin | Gul Controller | Service | Database

| Chon chirc nang xem lich sir hi thoai

| |
1 GUi yéu cau vai ID tai khoan can xem _
L |

I
| XUrly ydu cau xem lich sir |
T d

| Truy van lich sir hgi thoai theo tai khoan ‘:

| Tra vé danh sach hgi thoai

| Gui két qua truy van

. Hién thj danh sach hdi thoai

__ Hién thilich sir héi thoai cua tai khoan |

Ad(m_\‘ln | GUI Controller | Service | Da@ﬁse

Hinh 4.4: So do chirc ning xem lich si hji thoai méi tai khodn
4.1.2. Quan ly tai liéu

+ Xem danh sach tai li¢u

Bdng 4.5: Mo ti chirc niang xem danh sdach tai liéu

Tén chirc nang Xem danh sach tai li¢u

Péi tuong sir dung | Admin

Diéu kién Tai khoan ton tai trén hé théng, quyén Admin

Quy tinh nghiép vu | Pang nhap hé théng — Truy cap trang quan 1y tai liéu

Két qua Hién thi danh sach tai liéu

Xem danh sach tai liéu

‘ GUI ‘ Controller ‘ Service ‘ ‘ Database

| M@ giao dién quan Iy tai lidu _|

Yéu cau ldy danh sach tai liéu

XU ly yéu cau ldy danh sach

Truy van danh sach tai ligu

__ Tra vé dirligu tai liéu

-<

_ Tra vé két qua

<

Hién thidanh sach tai liéu

__ Hién thi danh sach

Admin | Gul | Controller | Service | | Database

Hinh 4.5: So' d6 chivc ning xem danh sdch tai liéu
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+ Xem chi tiét tai li¢u

Bing 4.6: Mé ti chirc niing xem chi tiét tai liéu

Tén chirc ning

Xem chi tiét tai liéu

Déi tuong str dung

Admin

Piéu kién

Tai khoan ton tai trén hé thong, quyén Admin

Quy tinh nghiép vu

—s Nhén vao button “Chi tiét” / “Items”

Ding nhap hé théng — Truy cép trang quan 1y tai liéu

Két qua

Hién thi thong tin chi tiét tai liéu

Xem chi tiét tai liéu

| GUI Contmller| | Service |

1 Chon tai liéu can xem chi tiét

|
|

.
1

__ Hién thithdng tin chi tiét

o

Guri yéu ciu xem chi tiét

XU by yéu cdu
—

Truy van chi tiét tai

‘ Database

liéu

_ Tra dir liéu chitiét

.
v

-

Tra két qua
.( _________________________

_ Hién thi chi tiét tai liéu

Admin | GUI Contmller| | Service |

Hinh 4.6: So' do chirc ning xem chi tiét tai liéu

‘- Database
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+* Thém mdéi tai liéu

Bang 4.7: Mo ta chirc nang thém mdoi tai liéu

Tén chirc nang Thém méi tai liéu
Péi tuong str dung Admin
Diéu kién Tai khoan ton tai trén hé théng, quyén Admin

Ping nhap hé théng — Truy cap trang quan 1y tai lidu
Quy tinh nghiép vu — Nhin vao button “Thém méi” / “Create” — Dién

thong tin va nhan “Luu” / “Save”

Két qua Hién thi danh sach tai liéu méi.

Thém madi tai liéu

Admin GUl ‘ | Controller Service Database | VectorDB Connector

Chon chirc ndng thém tai liéu va nhap thong tin

G yéu cdu thém tai ligu vdi théng tin da nhap

XU Iy yéu cdu thém tai lidu
e T

Thém tai liéu méi vao hé théng

< Xac nhan thém thanh cong

GUi dir liéu tai liéu d€ ddng b (embedding)

< Jdcnhanddng b thanhclng | oo
< Tra két qua
< Théng bao thém thanh céng
Hignthithongbae
Aq;n\in |a‘ Database

Controller | | Service | ‘ VectorDB Connector

Hinh 4.7: So d6 chirc ning thém méi tai liéu
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% Cap nhét trang thai tai liu

Bang 4.8: Mo ta chirc nang cdp nhdt trang thdi tai liéu

Tén chirc ning

Cap nhat trang thai tai liéu

Péi tuong sir dung

Admin

Piéu kién

Tai khoan ton tai trén hé thong, quyén Admin

Ping nhap hé théng — Truy cap trang quan 1y tai lidu

Quy tinh nghiép vu — Nhén vao nut chuyén trang théi (toggle switch)
tuong tng v6i moi tai liéu dé cap nhat
Két qua Trang thai tai lidu bi thay doi

Admin | e |

| |
1 Chon tai liéu va trang thai mai

Cap nhat trang thai tai liéu

‘ Controller Service | Databace VectorDB Connector

| G y&u cau cap nhat trang thai |

| X ly cap nhat trang thai _|

| Cap nhat trang thai tai lidu _

| _ Xac nhan cap nhat

| Cap nhat trang thai tuong (ng trong VectorDB _ |

| Xac nhan cap nhat

| Tra két qua

! _ Théng bao cap nhat thanh cong !

' _Hién thi thong bao

Admin

—\1/—
AN,

e

Controller | | Service | Database | VectorDB Connector

Hinh 4.8: So' do chirc néing cdp nhit trang thdi tai liéu
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% Xoa tai liéu

Bang 4.9: Mo ta chirc nang xoa tai liéu

Tén chirc niang

Xoa tai li€u

Péi twong sir dung

Admin

biéu kién

Tai khoan ton tai trén hé thong, quyén Admin

Ping nhap hé théng — Truy cap trang quan 1y tai lidu

Quy tinh nghiép vu — Nhan vao button “Xo6a” / “Delete” twong irng moi
ta1 liéu va xac nhan xoa
Két qua Hién thi danh sach tai liéu moi
Xoa tai liéu
A | GUI | Contlroller| | Service Da@mse |Vect0rDB Connector

Admin

|
1 Chon tai liéu can xoa

__ Hién thithong bao

L
ol

GUi yéu cau xoda tai ligu

| Théng bao x6a thanh céng |

L
>

Tra két qua

|

Admin
P
O

L

A

|GUI|

‘ Controller |

Xir ly yéu cau xoa
—————

Xac nhan xda khoi VectorDB

X0a tai ligéu khoi hé théng _ |

. Xac nhan xda |

_________ d 1
Database

| Service ‘

Hinh 4.9: So' do chivc ning xéa tai liéu

| GUi yéu cau xda dir liéu embedding

| VectorDB Connector
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4.1.3. Quan ly kho kién thirc

% Xem danh siach kho kién thirc

Bing 4.10: M6 ti chirc ning quan Iy kho kién thirc

Tén chirc nang

Xem danh sich kho kién thire

Déi tuong str dung

Admin

bicu kién

Tai khoan ton tai trén hé thong, quyén Admin

Quy tinh nghiép vu

Ding nhap hé théng — Vo trang quan 1y kho kién thuc

Két qua

Hién thi danh sach kho tién thic

Admin GUI |

| M& giaa dién quan Iy kho _ |

| Yéu cau ldy danh sach kho _

Xem danh sach kho kién thirc

Controller ‘ ‘ Service ‘ Database

., Hién thi danh sach kho

XU ly yéu cau lay danh sach

Truy van danh sach kho

Tra dir liéu kho

-
<

Tra két qua

-
<

Hién thidanh sach

<
I-\

Adlf“-\lin GUI |

| |
| |
i
| |
| |
i i
| |
.
T |
i
| |
| i
i
| |
| I
I |
I |
| |
| |
| |
| |

|
|
|
|
|
|
\.I
>
|
|
|
|
|
|
|

Controller ‘ ‘ Service ‘ DataEbase

Hinh 4.10: So do chirc ning qudn 1y kho kién thivc
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< Xem thong tin chi tiét

Bing 4.11: M6 ti chivc ning xem chi tiét kho kién thirc

Tén chirc nang

Xem théng tin chi tiét kho kién thirc

Péi tuong sir dung

Admin

Piéu kién

Tai khoan ton tai trén hé thong, quyén Admin

Ding nhap hé théng — Vao trang quan 1y kho kién

Quy tinh nghi¢p vu , S S
thirc — Nhan vao button “Chi tiét” / “Items
Két qua Hién thi thong tin chi tiét ctia kho kién thirc
Xem chi tiét kho kién thirc
Admih ‘ GUI | Controller ‘ ‘ Service ‘ Database

: Chen kho kién thoc can xem

Hién thi ndi dung kho

A

Gui yéu cdu xem chi tiét kho

Truy van thong tin chi tiét kho

Tra dir liéu chi tiét

A

X071y yéu cau _ |
—

Tra két qua
4 .........................

Hién thi théng tin chi tiét

A

Adfrp\in ‘ GUI | Controller ‘ ‘ Service ‘ Database

Hinh 4.11: So do chirc ning xem chi tiét kho kién thirc
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% Thém méi kho kién thirc

Bing 4.12: M6 ti chirc ning thém mdi kho kién thirc

Tén chirc nang Thém méi kho kién thirc
Péi tuong str dung Admin
Diéu kién Tai khoan ton tai trén hé théng, quyén Admin

Ping nhap hé théng — Vao trang quan 1y kho kién
Quy tinh nghiép vu thirc — Nhén vao button “Thém méi” / “Create” —

Dién thong tin va nhan “Luu” / “Save”

Két qua Hién thi danh sach kho kién thirc méi

Thém mdi kho kién thuc

‘ GUI Controller Database ‘

Nhap théng tin kho kién thic méi

Gui yéu cau tao kho kién thic

X(rly tao kho kign thic

Luu kho kién thic mdi

>

Xac nhan luu thanh cong

Hién thi théng bao

Admin | GUI ‘ Controller Service Database |

Hinh 4.12: So dé chirc ning thém méi kho kién thirc

% Chinh sira thong tin kho kién thirc

Bing 4.13: Mé td chikc ning chinh sira kho kién thirc

Tén chirc nang Chinh sira thong tin kho kién thirc
Dbi tuong str dung Admin
Diéu kién Tai khoan ton tai trén hé théng, quyén Admin
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. i Ding nhap hé théng — Vao trang quan 1y kho kién
Quy tinh nghiép vu , L L :
thirc — Nhan vao button “Chinh stra” / “Edit”
Két qua Hién thi thong tin méi cho kho

Cap nhat théng tin kho kién thic (tén, mé ta)

Admin ‘ GUI ‘ ‘ Controller ‘ Service ‘ Database

Nhép tén va mé ta mdi cho kho

>

Gui yéu cdu cap nhat théng tin

X ly yéu cdu cap nhat

Cap nhat tén va mé ta kho

L

Xac nhan cap nhat

Hién thijthéng bao

Adlf“-\lin | GuUl | | Controller | Service | DatEa%se

Hinh 4.13: So dé chirc niing cdp nhdt théng tin kho kién thirc
% Thém tai liéu vao kho kién thirc

Bing 4.14: M6 ti chikc ning thém tai ligu vao kho kién thirc

Tén chirc nang Thém tai liéu vao kho kién thirc
Poi tuong su dung Admin
Diéu kién Tai khoan ton tai trén hé théng, quyén Admin

Ping nhap hé théng — Vao trang quan 1y kho kién thuc —
Quy tinh nghiép vu Nhan vao button “Tai liéu” / “Materials” — Checked vao

nhiig tai licu mudn thém vao

Két qua Thém thanh cong tai liéu vao kho
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Thém tai liéu vao kho kién thirc

Admin | GUI | Controller | | Service | Database

Chon kho va chon tai liéu cdn thém vao -

Gui yéu cdu thém tai lidu vao kho

X0 1y yéu cdu thém tai ligu

Luu tai ligu vao kho tuong ing

Xac nhan luu thanh céng

0ng baothémthanhcong

Hién thi théng bao

Ad;n\lin | GUI Controller | | Service | Datébise

Hinh 4.14: So do chivc ning thém tai liéu vao kho kién thirc
+¢ Xoéa tai liéu ra khéi kho

Bdng 4.15: Mé ta chirc nang xoa tai li¢u ra khoi kho

Tén chirc ning X0a tai liéu ra khéi kho

Péi twong sir dung | Admin

Piéu kién Tai khoan ton tai trén hé thong, quyén Admin

Ping nhap hé théng — Vao trang quan 1y kho kién thirc —
Quy tinh nghiép vu | Nhan vao button “Tai lidu” / “Materials” — Uncheck véi

nhirng tai liéu mudn xo6a

Két qua Xoa tai li€u ra khoi kho thanh cong
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Admin ol ‘

| Chon tai lidu can x6a khdi kho _

F

Gui yéu cdu xoa tai liéu

Xéba tai liéu ra khoi kho kién thiic

‘ Controller Database

Théng bao xoa thanh cong

Y

Xur ly yéu cau xoa

Xoa tai lidu khoi kho

9

Xac nhan xoa thanh cén

A

Tra két qua xoa
<

<

-
S

_ Hién thj théng bao
<

Admin GUI

Ry

Hinh 4.15:

|
|
|
i
i
|
|
o
r g
i
1
i
|
|
i
1
|
|
|
i
1
|
|
|

‘ Controller Service Datazba se

So do chirc ning xéa tai liéu ra khéi kho

< Cap nhit trang thai ctia kho kién thirc

Bing 4.16: Mé td chirc ning cdp nhit trang thdi kho kién thirc

Tén chirc nang

Cép nhit trang thai kho kién thirc

Péi tuong str dung

Admin

Piéu kién

Tai khoan t6n tai trén hé thong, quyén Admin

Quy tinh nghiép vu

Ding nhap hé théng — Vao trang quan 1y kho kién

thirc — Nhan vao toggle switch twong tng mdi kho

Két qua

Trang thai ciia kho kién thirc bi thay do6i
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Cap nhat trang thai kho kién thic

Admin | eul | e ‘ Database

Chon kho va trang thai méi

Guri yéu cdu cap nhat trang thai _

XU Iy yéu cdu cdp nhat

Cap nhat trang thai kho -

Xac nhan cap nhat

GUI Controller ‘ Service Da tazbase

Hinh 4.16: So do chirc ning cdp nhdt trang thdi kho kién thirc
4.1.4. Quan ly tai liéu nguwoi dung
< Pong b tai liéu vao hé thong

Bing 4.17: M6 ti chirc niang dong bé tai ligu vao hé thong

Tén chirc nang Pong b tai liéu vao hé thong

Poi tuong su dung Admin

Diéu kién Tai khoan ton tai trén hé théng, quyén Admin

Ping nhap hé théng — Vao trang tai lidu tai 1én — Nhan

Quy tinh nghi€p vu | (5 4 ton “Dong bo” / “Sync”

Két qua Tai liéu duoc luu vao vectorDB cua hé théng
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Pong bé tai liéu vao hé théng (Admin)

/-\
L

Admin | Giao dién (GUI) | Controller | Service | VectorDB Connector| Database

| Nhin ndt "Béng bs"

| GUi ybu céu déng bb tal lidu i

| Xirly yéu cdu déng bd

| Truy vén tai liéu cdn déng bd

! ! ! | Tra dir liéu tai liéu ! !
1 1 [ ]

| i i | Luu embedding vao vectorDB _ | !

Xac nhan luu
| Tra két qua déng bd

' Gui phan hai

' _Théng bao déng bo thanh cong ! ! | | i

Ad[p\in Giao dién (GUI) ‘ Controller | | Service | VectorDB Connector | Database

o

9

Hinh 4.17: So do chirc ning dong b tai liéu vao hé thong
4.2. Chirc nang twong tac véi chatbot @ Admin va User
+ Xem danh sach cudc hgi thoai

Bdng 4.18: M6 ta chirc nang xem danh sdach cudc hgi thogi

Tén chirc nang Xem danh sach cugc hoi thoai

Déi tugng st dung | Admin/User

Piéu kién Tai khoan ton tai trén hé thdng, quyén Admin hodc User

Quy tinh nghiép vu | Pang nhap hé théng — Vao trang chatbot

Két qua Hién thi danh sach cudc hdi thoai
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AN N —GUI
Admin User ‘ ‘
i i T
| Vao tralng chatbot \_:

" : >
| Vag trang chatbot
T >

Xem danh sach hoéi thoai (User & Admin)

Controller ‘ ‘ Service ‘ Database

.

| GUi yéu cau ldy danh sach hdi thoai

_ Gui danh sach hgi thoai

|
|
|
|
|
|

F

|

|

| XU Iy y&u cu _ |
EEEEE—— ]
| | Truy véin danh séch hgi thoai _

Tra danh sach

Tra két qua

-
-

Hién thi danh sach
: _ Hién thi danh séch |

Admin - User ‘ GUI ‘

¢ ]
L Ly
A A

Database

‘ Controller ‘ ‘ Service ‘

Hinh 4.18: So do chivc ning xem danh sdich hi thoai

< Xem chi tiét cudc hoi thoai

Bing 4.19: M6 ti chirc niang xem chi tiét cugc héi thoai

Tén chirc nang

Xem chi tiét cudc hdi thoai

Péi tuong str dung

Admin/User

Diéu kién

Tai khoan ton tai trén hé thong, quyén Admin hoic

User

Quy tinh nghiép vu

Ding nhap hé théng — Vao trang chatbot — Chon

hoi1 thoai can xem.

Két qua

Hién thi chi ti€t hoi thoai bao gom cau hoi va cau tra

101

SVTH: LE THI HONG NHUNG

GVHD: TS. TRINH CONG DUY



DaNang InvestBot — Chatbot H3 Tro Xuc Tién Pau Tu Da Néng

Xem chi tiét héi thoai (User & Admin)

Al:.lmih L’lselz | Giao dién (GUI) Controller | Service ‘ | Database

| Nhdn vao héi thoai can xem

| Nhan vao hgi thoai can xem

| Gui yéu cdu l8y chi tiét hi thoai (conversationld) |

| Kirly yéu cu chi tigt |
—_—

| Truy van chi tiét hdi thoai theo ID _ |

| Tra dir liéu (cau hoi, cau tra 1oi)

| Tradirliéu chi tiét

| G chi tigt hoi thoai

| _Hién thi danh sach cau hodi & tra lai

' Hién thi danh sach cau hoi & tra lai |

Ad;n_\in U??\f [ Giao dién (GUI) ‘ Controller | Service.‘ Database ‘
Hinh 4.19: So do chirc ning xem chi tiét cudc héi thoai
« Thém méi cugc hoi thoai

Bdng 4.20: M6 ta chirc nang thém maoi cudc hi thoai

Tén chirc nang Thém mdéi cudce hoi thoai

Péi tuong st dung Admin/User

Diéu kién Tai khoan ton tai trén hé thdng, quyén Admin hodc User

. i Ping nhap hé théng — Vao trang chatbot — Nhan vao
Quy tinh nghiép vu A .
thém maoi

Két qua Hién thi giao dién hoi thoai méi
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T T,

I\ /I I\ /I

Fas P

Admin User
i i

I Nhan nit tao mai hii thoai

Tao mai hoi thoai (User & Admin)

GUI Controller | Service ‘ Database

Nhan nit tao mdi hi thoai

L
™

XU ly tao hoi thoai

Luu hgi thoai mai

i,
==

Xac nhan luu
<

=

Tra két qua tao

Hién thi giao dién hgi thoai mdi

Hién thi giao dién hji thoai mai '

-
=
| |

Admin User

-
[ [ ]
Ry Ly
A, A

‘a‘ ‘ Controller | | Service ‘

Hinh 4.20: So do chivc ning thém mdéi cudc hi thoai

< Dat cau hoi

Bdng 4.21: Mo ta chirc nang dat cau hoi

Database

Tén chirc nang

Dat cau hoi cho chatbot

Déi tuong sir dung

Admin/User

Diéu kién

Tai khoan ton tai trén hé thong, quyén Admin hodc User

Ping nhap hé théng — Vao trang chatbot — Nhép cau hoi

Quy tinh nghiépvy | =~
va guri dén chatbot
Két qua Nhan va hién thi phan héi tir chatbot duéi dang cau tra 1oi
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Py '
Ly L
AN A

Pat cau héi (User & Admin)

A(:Imfn Usef Giao dién (GUI) | Controller | | Service VectorDB Connector | Database

| Nhap cau héi

| Nhap cau hai

n thi cau tra lai

-
F ol

Gui cdu hoi dén chatbot

Xur ly ngi dung cau hoi

c
|
|
i
|
I
I
|
|
|
|

Truy van vector tir cdu hoi

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|

>

|

__ Tra vé cac thong tin lién quan |
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Ad[pln Uf'?\lr Giao dién (GUI) | Controller | | Service ‘ VectorDB Connector | Da@ase

Hinh 4.21: So do chirc néing dit cdu héi

+* Xoa cudc hoi thoai

Bang 4.22: M6 ta chirc nang xoéa cudc hoi thoai

Tén chirc nang

Xo0a cudc hoi thoai

Déi tugng st dung

Admin/User

Diéu kién

Tai khoén ton tai trén hé thong, quyén Admin hodc User

Ping nhap hé théng — Vao trang chatbot — Chon cudc

Quy tinh nghlép vu A . A , N A , TS VORI 29
hoi1 thoai can x6a va nhan xac nhan “Xoa” / “Delete
Két qua Xoa thanh cong va hién thi danh sach méi
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P ey

k ; K )

J/ '\‘ ,/ '\‘.

Admin User
] 1

| Chon hlcfni thoai can xda

Xda hodi thoai (User & Admin)

Chon hgi thoai can xda

| GUI ‘ ‘ Contmller| | Service | Database
Gui yéu cau xoa o | |
XUy xéa | l
| | Xda haithoai _,

__Thing bao xoa thanh cong

__ Hién thi théng bao
! I Hién thj théng bao

-
-

Admin User
P e

[
b Ay
A A

|GUI‘

‘ Controller| | Service |

Hinh 4.22: So do chirc nang xoa cudc hoi thoai

4.3. Tong két chwong

Database

Chuong nay trinh bay chi tiét cac chirc ning cia hé théng thong qua mé ta hanh

dong va so d6 tuan tu, giup 1am rd quy trinh xr 1y va twong tac giita cac thanh phan.
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CHUONG 5. TRIEN KHAI VA PANH GIA KET QUA

5.1. Két qua

Dudi day 1a hinh anh minh hoa giao di¢n trang web danh cho Admin va User.

Giao dién nay duoc thiét ké dé giup Admin quan 1y cac thanh phan cta hé thong mot

cach hiéu qua, dong thoi giup User d& dang twong tac va str dung chatbot.

% Chirc ning quan ly tai khodn ciia Admin

= DN InvestBot

e R

E Materials Order FullName
ER Knowledge Store
e 1 Hong Nhung
¢ Uploaded Material
2 Huynh Hoang Thu
@ Chatbot
3 Nhung
4 Ngoc Nhu
5 V& Nggc Han
6 Nguyén Van A
7 L& Thi Héng Nhung
8 admin

Email

hongnhung16052003@gmail.com

huynhhoangthu@gmail.com

lethihongnhung202@gmail.com

ngocnhu203@gmail.com

hanvo23223@gmail.com

nguyenvana@gmail.com

lethihongnhung2021n@gmail.com

admininvestbot@gmail.com

Role

user

employee

user

user

employee

user

user

admin

1

Active

6666886806008

Lock reasons

0o

é?:l View detail conversations

7= View detail conversations ‘

& View detail conversations

L 72 View detail conversations

J

& View detail conversations

‘ 7= View detail conversations

& View detail conversations J

[ é?:l View detail conversations

Hinh 5.1: Giao dién chirc nang xem danh sdch tai khodn

J
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Create new account

Email

En!aryuur email

FullName

Enter your full name
Password

Enter your password
Confirm Password

Enter your confirm password
Role

Admin v

Fancel

Hinh 5.2: Giao dién chirc nang tao mdi tai khodn

Deactive Account

Please to enter your reason to implement this
action.

4

Cancel Save

Hinh 5.3: Giao dién chirc ndang cdp nhdt trang thdi tai khodn
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% Giao dién chirc nang quan ly tai li€éu ciia Admin

= DN InvestBot

. Q, Keyword Search
B8 Accounts
[E Materials Order  Name Y/ Description v Material Type  Updated At Access Active

Eg Knowledge Store

collection_5 .
- Ba Nang doéng vai trd

8079dcob71
Uploaded Material Ia hat nhan ta
@ Uploaded Material 1 7da72f7ags oo nnantang @ un 12:00:1208-06-2025  pupic @) @ Delete
aeretided] trréng cho Viing
@ Chatbot 4 Kinh té trong...
collection_a g !
# PaNang c6 tiém
Ofd21e4818 nan duglich hons
2 2b692ceds "9 cuich phong @ ui 12:00:1208-06-2025  puiic (@) @ Delete
phu nhé ber bien dep,
4Bec0de187
khi hau...
a
collection_6 Trang web cung cp

©209129712 théng tin vé dau tu
3 oo @ url 12:00:12 08-06-2025 ublic o© 3 ltem Delete
25a0bffe0ad vao Da Nang, bao E a

2a7d396267 gbm: ...

collection_6 VAN ban cung cé
7635629aae théng tin vé t?ni IL?E
4 15bebed8b2 Coo T @ ur 12:00:12 08-06-2025 ublic Delete
cap Giay chirng nhan P ‘3 3
70a6c901d1 "
3 dang ky...

Hinh 5.4: Giao dién chirc nang xem danh sach tai liéu

Detail Material

Name: Viet-Healthcare 2024.pdf Access: public
Description: Viet-Healthcare 2024.pdf Knowledge store: None
Active: Active Updated At: 00:45:16 14-05-2025

View material:

DANANG - TRUNG TAM Y TE HANG AU
MIEN TRUNG VIET NAM

> COsOYTE

1 & 04 07
mem.. B gumese B e

07 m, >1.500 74
Béoh vign tv nhan Casdy té tunhén 1 S8giudng binh
trén 10.000 dén

- 100% = 97,71%
| Tromy té phudng xa 7K 7316 ngudi tham gia bdo hiém y té
©6 bac si chinh quy.téng cudng -

> LUC LUGNG LAO DONG NGANH ¥ TE

11.833 Nhanvieny 16
5 2.615 5 191

Hinh 5.5: Giao dién chirc niang xem chi tiét tai ligu
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Create new material

Pending

#2Viet-Hi tech

Park 2024.pdf
Viet-Hi tech Park 2024.pdf
517.245 KB

x

Hinh 5.6: Giao dién chirc nang thém mdi tai liéu
% Giao dién chirc ning quén 1y kho kién thirc ciia Admin

°v

Order  Name v Description v Updated At Active Number of materials

Eg

@ 1 D@ liéu hé théng D@ liéu ban déu build cho hé théng  20:10:43 13-06-2025 o© 6 + Material

1) 2 Birt phé thu hit dau tw M ta vé& nhirng chiéc Iwoc bt pha th  23:48:14 22-05-2025 o 5 + Material |[ £ Edit
3 Pau tu cang bién M6 t& vé cédc dy dinh trong viéc dau tu  23:48:14 22-05-2025 o 0 + Material 2. Edit
4 Tiém ndng dau tu & Ba Ning M ta cor hoi, tiém naing tai Da Nang  14:36:55 14-05-2025 D 0 + Material || £ Edit
5 Théng tin dau tw Kho tai liéu cung cap céc dy én va thé  12:07:22 14-05-2025 O 0 + Material || £ Edit
6 Cac linh vyc thu hut dau tw Kho tai ligu cung ca"ip théng tin, soligu 08:41:40 14-05-2025 0 0 + Material 2. Edit
7 Chinh sach déu tir Luru trlr tai ligu lién quan dén chinh s4 08:26:40 14-05.2025 o© 1 + Material |( 2 Edit

<« < 1 > »
v

Hinh 5.7: Giao di¢n chirc ning xem danh sdch kho kién thirc
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Create new knowledge store

Name

Description

Hinh 5.8: Giao dién chivc ning tao mdi kho kién thirc

Add materials to store

Materials

[ 6 items selected

)

a collection_58079dc9b717da72f73353c2e6fded 14
B collection_agfd21e48162b692ced6148ec0de187a

. collection_6c2091297{225a0bffe0a82a7d396267

. collection_67635829aae15bebcd8b270a6c901d13

n collection_58800ee4cdalc4biabefd4d699e96¢5h

Selected List

collection_58079dcb717da72f7335...
public

collection_a9fd21e48162b692ced61...
public

collection_6¢2091297f225a0bffe0ag. ..
public

public

collection_58800eedcdalcdblabefd...
public

Hinh 5.9: Giao dién chirc nang thém tai liéu vao kho
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Edit knowledge store

Name
D ligu hé théng
Description

D ligu ban dau build cho hé théng

“

Sancek

Hinh 5.10: Giao di¢n chikc ning chinh sira kho kién thirc

% Giao dién chirc nang quan ly tai liéu nguoi dung ciia Admin

Q, Keyword Search
e

sl
5] Order Name Y Description Y/ Material Type Updated At Owner
Eg This article

highlights Da
Nang's

potential as an

@ effective

investment

promation

model,

Da Nang emphasizing its

1 Potental for Sm‘?gm @ url 02:09:55 05-06-2025 lethihongnhung2021n@gmail.com [ & Item ][ O sync ][IE DeleleJ
Investment location,
Promotion infrastructure

development,
and the
increasing
interest from
Japanese and
other
international
investors.

LoginTestResul LoginTestResult

-50: . i i 3 O
te.xlsx xlex B file 01:50:56 05-06-2025 lethihongnhung2021n@gmail.com [ & Item ][ 1 sync J[IE Delete]

Hinh 5.11: Giao dién chirc nang xem danh sdch tai liéu nguwoi dung
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Confirmation X

A Are you sure to synchronize this document into the system?

Hinh 5.12: Giao dién chirc ning dong bé tai ligu vao hé thong

% Giao dién chirc nang twong tac voi chatbot ciia User

DN InvestBot Home Service Chatbot o -

o] Q@

Téng mirc ban Ié hang héa 1a bao nhiéu?
13-06-2025
Téng mirc ban |& hang hoa nam 2023 1a 3,05 ty USD. Ngudn: 1.

T & la. A
ng mirc ban Ié hang ha la... i Ngubn:: hitps: 0121/257909/Viet- Trade +2024.pdf

Sé Iwong sinh vign tt nghigp... [l

Da Ning c6 nhiéu loi thé d& phat trién khu thuong mai tu do tign phong nhér vao gi?

Da Néng co nhidu lgi thé dé phat tridn khu thueng mal ty do tién phong nhé vi tri dia Iy
chién lwge, hé théng cang bién, giao théng thuan loi, d& dang két ndi wéi cac trung tam kinh
1é trong nudrc va quéc té =*(

Nguén: htips gov: pha-thu-hut-dau-tu)**

Da Nang d4u tr vao gi 6o thé tao viéc lam chét luong cao?

Da Nang dau tu vao khu thuong mai ty do, du kién s& tac ra hon 137.000 viée lam chét
Iwrgrng cao trong cac linh vire cong nghé, logistics va thurang mai dich vy **(Birt pha thu hat
dhu tu).

Ba Nang dang dugc nghién ciru co hdl dAu tur vao ITnh vire ndo?

H6i bt cir diéu gi vé xic lién dau tv Da Nang

)
'\i-)

[/ Ry
o)
S/

Hinh 5.13: Giao dién chirc nang xem lich sw hdi thoai ¢ nguwoi dung
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dau tw vao gl

13-08-2025

Tﬁng mirc ban |& hang hoa 14 bao nhigu?
Da Ning ddu tr vo gl c6 thé tao viéc [am chét lugng cao?

=}

Hinh 5.14: Giao di¢n chirc ndng tim kiém néi dung trong héi thoai & nguwoi ding

Xac nhan X

A Ban co chéc chan xoa doan chat nay?

Thoéat Xoa

Hinh 5.15: Giao dién chirc nang xoa cudc hdi thoai ¢ nguwoi dung
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5.2. Panh gia
Uu diém:

- Vé giao dién ngudi dung: Giao dién (UI) duoc thiét ké than thién, bd cuc 1 rang,
dé str dung ngay ca véi nguoi dung khong chuyén. Trai nghiém ngudi dung duoc
dam bao & muc co ban.

- Vé mg dung RAG trong hé thdng: Viéc tich hop mé hinh RAG gitp chatbot tra
161 chinh x4c hon, bam sat ngit canh va ndi dung truy van. Dic biét phu hop
trong céc linh vuc doi hoi thong tin chuyén sau nhu xtic tién dau tu.

- V& hiéu suét hé théng: Co ché truy van vector hoat dong hiéu qua khi luong truy
van ¢ murc trung binh, thoi gian phan hdi nhanh va 6n dinh.

Han ché:

- Veédir liéu: Luong dit li¢u d4u vao con han ché, chua phong pht, anh hudng dén
kha ning phan hdi trong mét sd trudng hop.

- Véxu Iy dir ligu: HE théng hién mai chi xtr Iy dugce dir 1iéu tu céc trang don 1€
(URL do ngudi ding cung cip) va cac tép nhu xIsx, .png, .docx, .pdf, chua hd
trg crawl sdu nhiéu ting, xir 1y dit liéu phire tap hodc tai liéu véi dung luong 16n.

- Vé kha ning sinh ngén ngir: M6 hinh d6i khi phan hdi cham hodc thiéu chinh
xéac. Han ché vé sb luong token luu trit ngit canh ciing anh hudng dén chét lugng
hoi thoai dai.

> Téng két: Mic du hé théng van con mot s6 diém can cai thién, nhung nhin chung da
dap tng dugc muc tiéu dé ra trong viéc hd tro nguoi dung tra ctru thong tin hiéu qua
trong linh vuc xtic tién dau tu.

5.3. Tong két chwong

Chuong nay tong két két qua dat dugc va danh gia hé thong.
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KET LUAN

1. Két qua dat dwoc

% Trong qua trinh hoc tap va thuc hién dd 4n tbt nghi¢p, em da co6 co hoi tiép can thuc
tién, rén luyén tu duy va timg dung nhiéu céng nghé hién dai. Qua qua trinh trién khai

dé tai, em rat ra mot sd két luan sau:
- V& mit ly thuyét:

+ Hiéu rd quy trinh trién khai mot hé thong phan mém hoan chinh, tir khau thiét

ké, xay dung dén kiém thir va danh gia.

+ Nam bat va van dung duoc cac cong nghé méi vao thuc tién, dic biét 1a mo hinh

RAG, ngon ngit lap trinh, framework va cong cu hd tro phat trién hé thong.

+ Nang cao kién thire thuc tién trong viéc két hop Al vao hé théng hd tro nguoi

dung.
- Vé k¥ ning ca nhan:
+ Rén luyén tu duy giai quyét vin dé, kha ning ti hoc va nghién ciru doc 1ap.

+ Nang cao k¥ ning 1ap ké hoach, phan chia va quan Iy cong viéc theo timg giai

doan cu thé.
+ Cai thién kha nang td churc cong viéc, trinh bay, bao c4o khi lam vi¢c doc lap
- V& mat thuc tién tmg dung, d6 4n da dat duoc:

+ Hé thong c6 kha ning twong tac hiéu qua véi cac chiic ning co ban, giao dién
than thién, dé st dung véi nguoi dung.

+ Viéc tinh hgp m6 hinh RAG giup tang do chinh xac va tinh lién quan cua cau tra
101, déc biét hiru ich vdi kho dir 1i€u 16n va da dang

+ Hé théng hoat dong 6n dinh trong méi truong c6 luong truy van vira phai, tuy
nhién, can toi vu thém dé mé rong quy mo trong tuong lai.

+ Viéc két hop nhiéu cong nghé hién dai cho thiy tiém ning tng dung manh mé
ctia chatbot trong viéc hd trg nha dau tu tiép can thong tin nhanh chong, tin cay

va hiéu qua.

SVTH: LE THI HONG NHUNG GVHD: TS. TRINH CONG DUY



DaNang InvestBot — Chatbot H3 Tro Xuc Tién Pau Tu Da Néng

Dé tai khong chi mang lai nhiéu kién thirc, k§ ning quan trong cho ban than ma con
g6p phan vao viéc img dung cong nghé Al trong thyc tién, dic biét 1a trong linh virc

ho trg xtc tién dau tu tai Ba Nang.

. Huwéng phat trién

MO rong co s& dit liéu ngit canh: Tich hop thém thém cac ngudn dit liéu dang tin
cdy nhu vin ban phéap luat, bao céo thi truong, quy hoach, chinh sach thu hut dau
tu,...

Nang cao kha nang xur 1y dir liéu: Nang cao xu li dir lidu: Phat trién cong cu crawl
sau nhiéu tang, két hop thém céc cong cu xir 1y tai liéu 16n nhu LangChain Document
Loaders. Chia nho tai liéu theo noi dung logic thay vi chi theo s6 ki ty dé t6i wu ngi
canh

Ti wu hiéu suat tu vin RAG: Cai thién téc d6 va do chinh xac cia truy xuat vector
bang cach t6i wu thuat toan tim kiém hodc thir nghiém cac cong cu khac ngoai Qdrant
nhu FAISS, Weaviate,...

Tuy bién theo ddi tugng ngudi ding:

Phét trién chatbot phan loai nguoi ding (nha dau tu nude ngoai, trong nude, doanh
nghiép nho, startup,...) dé dua ra cau tra 1oi pht hop hon.

Tich hop da ngdn ngir (Tiéng Viét — Anh — Trung — Nhat...) & phuc vu cho nhiéu
nha dau tu qudc té.

Panh gia chat luong va cai tién lién tuc:

Xay dung co ché thu thap phan hoi nguoi dung dé cai tién ndi dung va d6 chinh xéac
cua chatbot.

Str dung céc chi s nhu do chinh xac, thoi gian phan hoi, ty 1& hai long dé do luong

hi€u qua.

SVTH: LE THI HONG NHUNG GVHD: TS. TRINH CONG DUY



DaNang InvestBot — Chatbot H3 Tro Xuc Tién Pau Tu Da Néng

TAI LIEU THAM KHAO

[1] Nest]S, A4 Progressive Node.js Framework for Building Efficient, Reliable and
Scalable Server-side Applications. [Truc tuyén]. Link: https://docs.nestjs.com

[2] Nuxt, Getting Started - Introduction. [ Truc tuyén]. Link:
https://nuxt.com/docs/getting-started/introduction

[3] Django Software Foundation, Django 5.2 Documentation. [Truc tuyén]. Link:
https://docs.djangoproject.com/en/5.2/

[4] Qdrant, Qdrant Documentation. [Tryuc tuyén]. Link:
https://gdrant.tech/documentation

[5] Amazon Web Services, What is Retrieval-Augmented Generation?. [Truc tuyén].

Link: https://aws.amazon.com/vi/what-is/retrieval-augmented-generation

[6] lakeFS, What is RAG pipeline?. [Truc tuyén]. Link: https://lakefs.io/blog/what-is-

rag-pipeline

SVTH: LE THI HONG NHUNG GVHD: TS. TRINH CONG DUY


https://docs.nestjs.com/
https://nuxt.com/docs/getting-started/introduction
https://docs.djangoproject.com/en/5.2/
https://qdrant.tech/documentation
https://aws.amazon.com/vi/what-is/retrieval-augmented-generation
https://lakefs.io/blog/what-is-rag-pipeline
https://lakefs.io/blog/what-is-rag-pipeline

DaNang InvestBot — Chatbot H3 Tro Xtc Tién Dau Tu Pa Néng

PHU LUC

SVTH: LE THI HONG NHUNG GVHD: TS. TRINH CONG DUY



