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Abstract: Our project introduces an intelligent document management and retrieval system designed to
streamline the process of storing and accessing documents from various sources. The system addresses
the common issue of document fragmentation by centralizing information into a unified platform,
enabling users to retrieve relevant data quickly and efficiently. Integrated with a natural language Al
assistant, the system allows users to interact using simple queries without needing to know document
structure or location. This assistant leverages Al to interpret user intent and provide accurate, context-
aware answers from the stored documents. By reducing search time and simplifying access to internal
knowledge, the system improves productivity and supports informed decision-making. This project
demonstrates how Al technologies can enhance information search experiences and boost productivity
in modern work environments.
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TOM TAT

Tén dé tai: Xay dung cong cu quan 1y va tra ctru tai liéu thong minh

Sinh vién thue hién:

Nguyén Truong Anh Minh S thé SV: 102210040  Lép: 21TCLC_NHATI

Tom tit dé tai:

Trong thoi dai sb hién nay, viéc quan ly va khai thac hiéu qua tai liéu 1a mét yéu
cau thiét yéu trong cac to chirc va doanh nghiép. Tuy nhién, tai liéu thudng bi phan tan
trén nhiéu nén tang khac nhau nhu Google Drive, Notion, Jira, Confluence,.. gdy kho
khan trong viéc tim kiém, truy xuat va sir dung thong tin. Phuwong phap tim kiém truyén
thdng dua trén tir khoa thuong khong dam bao do chinh xac, ddn dén két qua khong lién
quan hodc bo sot thong tin quan trong, lam giam hiéu qua coéng viéc va gy mat thoi
gian.

Dé tai nay hudng dén viéc nghién ctru va phat trién mot hé thong quan 1y tai licu
tap trung véi kha ning tra ctru thong minh, gitip ngudi dung tim kiém va khai thac thong
tin nhanh chong, chinh xac va hiéu qua. Hé théng cho phép luu trit, t chirc tai liéu tir
nhiéu nguon trén mot nén tang duy nhat, dong thoi tich hop tro 1y a0 (Al Agent) ting
dung mé hinh RAG (Retrieval-Augmented Generation) dé hd trg nguoi ding truy van
va tom tat thong tin trong tai liéu bang ngdn ngit ty nhién.

Hé thdng duoc thiét ké theo mo hinh phan 16p, hd trg nhiéu khong gian lam viéc
(Space) riéng biét cho tirng nhém ngudi dung, ddm bao tinh bdo mat, tinh st dung va
kha ning mé rong. Giai phap nay khong chi tiét kiém thoi gian tim kiém ma con nang
cao hiéu suét lam viéc, mang lai su tién lgi va hiéu qua trong quan ly tai liéu cho céc ca
nhan va to chirc.



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG PAI HOC BACH KHOA Doc 1ap - Tu do - Hanh phic

KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Truong Anh Minh S6 thé sinh vién: 102210040
Lop: 21TCLC_NHAT1 Khoa: Cong ngh¢ thong tin ~ Nganh: CNTT Viét-Nhat
1. Tén dé tai do an:

Xay dung cong cu quan 1y va tra ctru tai li¢u thong minh.

2. Dé tai thuée dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién

Cdc s6 liéu va dir liéu ban dau:

Khong co

Néi dung cdc phan thuyét minh va tinh todn:

Noi d}mg cac phéjln thuyét minh bap gom: ‘ ’

- Tong quan d¢ tai: Gioi thi€u tong quan, myc dich, y nghia cua d¢ tai, doi tugng, pham vi
nghién ctru va nhimg két qua du kién dat duoc.

- Co s0 Iy thuyét: Trinh bay Iy thuyét vé thuat toan, mé hinh hoc méay hoic AI duogc ap dung.

- Cong cu phat trién: Trinh bay nhiing cong cu va nén tang phat trién duge st dung.

- Phan tich thiét ké hé thong: Phén tich cac yéu cau vé chic ning, phi chirc ning va trién khai
thiét ké hé thong thong qua cac biéu do thiét ké hé thong.

- Trién khai thuc té: Trinh bay moi truong trién khai va két qua thyc té dat duoc.

- Két luan va hudng phat trién: Panh gia két qua dat dugc, chua dat dugc, kho khan, cach
khic phuc va dua ra nhitng dinh huéng phat trién trong twong lai.

- Tai liéu tham khao: Liét ké cac tai liéu tham khao st dung trong dé tai.

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

Khong co

Ho tén nguwoi huéng dan: ThS. Tran HO Thuy Tién

Ngay giao nhiém vu dé dan:

Ngay hodan thanh dé dan:

Pa Nang, ngay — thdng  ndm 2025.
Truéng Bémon .......................... Nguoi huwéng dian

GVHD: ThS. Tran H6 Thuy Tién
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LOI NOI PAU

Dé tai "Xay dung cong cu quan 1y va tra ciru tai lidu thong minh" 13 két qua cua
qua trinh hoc tap, nghién ctru va tng dung céng nghé hién dai, pht hop vé6i xu thé phat
trién ctia x4 hoi trong thoi dai s6 hoa hién nay. Py ciing 1a thanh qua dwa trén kién thirc
nén tang viig chac ma em di tich luy trong quéang thoi gian hoc tap tai Khoa Cong nghé
Thong tin - Truong Pai hoc Bach khoa - Pai hoc Da Naclng, déng thoi danh ddu cot mbe
quan trong trong hanh trinh hoan thién chuong trinh dai hoc va phat trién ban than trong
linh vuc cong ngh¢ thong tin.

Em xin chan thanh cam on Nha truong va quy thiy ¢ trong Khoa Coéng nghé
Thong tin, nhitng ngudi di tan tAm giang day, truyén dat cho em nhitng kién thirc va ki
ning quy bau lam nén tang dé em thyc hién dé tai nay. Chinh su chi dan tin tinh va kién
thire chuyén sdu tir quy thy c6 13 ngudn dong luc to 16n gitp em virng tin trong qua
trinh hoc tap va nghién ctru.

bdéc bi¢t, em xin bay té long biét on sau sic dén c6 Tran HO Thuy Tién, nguoi da
tryc tiép hudng dan, hd trg va dong vién em trong sudt qua trinh thuc hién dé tai. Sy tan
tuy va chi bao quy bau cta cd da gitip em vuot qua nhiéu khé khin, hoan thién dé tai
mot cach hiéu qua nhat.

Trong qua trinh thuc hién, do thoi gian va nang luc con han ché, chic chan dé tai
khong tranh khoi nhitng thiéu s6t. Em rat mong nhan duoc sy gop ¥, nhan xét ciia quy
thﬁy 0 va cac ban dé dé tai c¢6 thé duoc hoan thién tét hon trong tuong lai.

Cubi ciing, em xin kinh chiic quy thy ¢6, quy anh chi va cac ban doi dao stc khoe,
thanh cong trong coéng viéc va cudc sébng. Em hy vong Khoa Cong nghé Thong tin s&
ngay cang phat trién manh mé& va dat nhiéu thanh tuu ndi bat trong linh vyc gido duc va
nghién cuu.

Tran trong!

Sinh vién thyuc hién

Nguyén Truong Anh Minh
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LOI CAM DOAN

Em xin cam doan:

1. Nbi dung trong db 4n ndy em thuc hién duéi sy huéng dan truc tiép cua ThS. Tran
HO Thuy Tién. Cac két qua trong dd an déu dugc thuc hién trong qua trinh em dang
hoc tap tai Khoa Cong Nghé Thong Tin, trudng Dai hoc Bach Khoa Da Nang.

2. Cac tham khao dung trong d6 an déu dugc trich din rd rang tén tic gia, tén cong
trinh, thoi gian, dia diém cong bd, dugce kém véi duong dan hop 16.

3. Néu c6 nhitng sao chép khong hop 18, vi pham quy ché dao tao, em xin chiju hoan

toan trach nhiém.

Pa Nang, ngay... ... thang......nam 2025

Sinh vién thuc hién

Nguyén Truong Anh Minh
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Xay dung cong cu quadn ly va tra cvu tai liéu thong minh

MO PAU

1. Muc dich thye hién dé tai

Trong boi canh chuyén d6i sé dién ra manh mé va khéi lwong thong tin ngay cang
gia ting, viéc quan Iy va tra ctru tai liéu hiéu qua tré thanh mot yéu cau thiét yéu ddi véi
céc ¢4 nhan va t6 chirc. Tuy nhién, thuc té cho thay viéc tim kiém thong tin trong cac
kho tai liéu 16n, roi rac va thiéu to chirc khoa hoc dang gay ra nhiéu kho khan, lam giam

hi¢u suat lam viéc va ti€ém an nguy co bd sot nhitng ndi dung quan trong.

Dé tai "Xay dung coéng cu quan Iy va tra ciru tai liéu thong minh" dugc thuc hién
v6i muc tiéu nghién ciru va phat trién mot hé thong hd tro nguoi dung trong viée luu
trir, tim kiém va trich xuét thong tin tir tai li€u mdt cach nhanh chéng, chinh xac va hi¢u
qua. Cu thé, dé tai huéng toi viéc tng dung md hinh ngdn ngit 16n (Large Language
Model - LLM) két hop véi k¥ thuat Retrieval-Augmented Generation (RAG) dé tao ra
mot céng cu théng minh ¢6 kha ning truy xuét, tong hop va sinh cau tra 101 dya trén dir
liéu tai liéu tir nhiéu ngudn phan tan va da dang.

Muc dich cudi cling cta dé tai 1a xdy dung mot giai phap quan 1y tai liéu hién dai,
gitip tiét kiém thoi gian tra ciru, nang cao hiéu qua 1am viéc va dam bao ngudi dung luén
c6 thé tiép can dugc thong tin quan trong mot cach kip thoi trong mai trudng lam viée

s0 hoa hién nay.
2.  Muc tiéu de tai
bé hién thuc hod muc dich da dé ra, de tai tap trung vao cac muc ti€u cuy thé sau:

e Phét trién mot hé thong luu tri tai lidu tap trung, hd tro nguoi dung to chic va
quan 1y tai liéu tir nhiéu ngudn khac nhau trén mot nén tang théng nhat.

e Tich hop chiic ning truy van thong minh cho phép nguoi dung tra ctru va khai
thac thong tin mot cach nhanh chong, chinh xac ddng thoi khic phuc nhitng han
ché ciia phuong phap tim kiém truyén théng.

o Thiét ké va trién khai mot tro 1y 40 (ChatBot) than thién, hd tro twong tic bf?lng
ngodn ngit ty nhién, gitp ngudi dung dé dang truy van va nhan dugc cau tra 10i
phul hop ma khong can phai ndm 13 vi tri hay cau tric phuc tap cia tai ligu. Xay
dung hé théng theo kién triic phan 16p, cho phép ngudi dung hodc nhom ngudi

dung nhép li¢u, quan 1y tai li¢u trong cac khong gian lam viéc (Space) riéng biét,
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Xay dung cong cu quadn ly va tra cvu tai liéu thong minh

dong thot dam bao cac yéu cau vé bdo mat, tinh linh hoat va kha nang mé rong

trong tuong lai.
3.  Déi twong va pham vi nghién ctu

e Déi twong nghién ciru
Nguoi diung hoic nhom ngudi dung c6 nhu cau tra ctru thong tin can thiét tir tai

liéu mdt cach nhanh chong va hi¢u qua.

e Pham vi nghién ciru
Dé tai tap trung nghién ctru va xay dung mot hé théng quan 1y va tra ctru tai lidu
thong minh, bao gom:

_ Hé thong co sd dir liéu luu trit tai lidu, hd trg truy van ngit canh thong qua co
ché vector hoa (vector database).

~ Giao dién web cho phép nguoi dung quan 1y tai liéu, tim kiém va twong tac
v6i chatbot ho tro hdi-dap dua trén nodi dung tai lidu.

- API tich hop chatbot, gitp nguoi dung c6 thé nhung chatbot vao hé thong riéng

cua ho.

e Phwong phap nghién ciru
Pé thyc hién d¢é tai, cac phuong phap nghién ctru chinh duge ap dung bao gom:

- Nghién ciru Iy thuyét: Tim hiéu cac tai liéu lién quan dén Tri tué nhan tao (AI),
Xtr Iy ngon ngit ty nhién (NLP), kién tric va nguyén 1y hoat dong ctia M6 hinh
ngon ngtt 16n (LLM), k¥ thuat Retrieval-Augmented Generation (RAG).

- Phan tich va xur ly dit li¢u: Thu thap va phan loai tai liéu do nguoi dung cung
cip; trich xuét cac ndi dung quan trong, chuyén d6i dir liéu sang vin ban va
tom tat nhim ting tinh c6 dong va dé tiép can.

~ Luu trir va truy xuat: Str dung Vector Database dé luu trit cac vector biéu dién
ngir canh cua ting phan ndi dung tai liéu.

- Thyc nghiém v6i RAG va LightRAG: Trién khai mé hinh tich hop k§ thuat
RAG nhdm truy xuat dir liéu phi hop tir Vector Database, két hop v6i LLM dé
sinh cau tra 16i chinh x4c va phil hop ngit canh véi truy van ciia ngudi dung.

4. Nhirng két qua dat dwoc du kién
e V& mit ly thuyét

- Nim quy trinh phat trién va xay dung phan mém theo hudng hién dai, dic
biét 1a cac hé théng tich hop tri tu¢ nhan tao.
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Vian dung hiéu qua cac kién thirc da hoc tai trrong va trong qué trinh thuyc tap
t6t nghiép dé phan tich, thiét ké va phat trién mot hé théng quan 1y va truy
van tai liéu thong minh.

Hiéu va ap dung cac budc thiét ké co sd dir liéu, xay dung API, ciing nhu thiét
ké giao dién nguoi dung cho nén tang web tich hop chatbot.

e V& mit &ng dung

Xay dung thanh cong mot cong cu quan ly va tra ctru tai li¢u thong minh: Hé
théng cho phép ngudi dung tai 1én tai lidu, tu dong xtr 1y va phan tich noi
dung va tich hop chatbot ¢6 kha ning tra 1i cac cau hoi lién quan dén tai liéu
do.

Tang tinh tién ich va hiéu qua trong viéc truy van thong tin: Ngudi ding
khong can doc toan bo tai liéu, ma co thé dit cau hoi truc tiép bé‘mg ngodn ngix
tu nhién dé chatbot phan hdi theo ngir canh phu hop, gitp tiét kiém thoi gian
va nang cao ning suit lam viéc.

Hb tro kha ning tich hop vao hé théng cua ngudi dung: Cung cip API gitp
nguoi ding tich hop chatbot tra ctru tai liéu vao nén tang riéng (nhu website

ndi bo hodc cac hé thong quan 1y tai li¢u hién co).

5. Cau trac do an

Do an bao gdm cac ndi dung sau:

Mé dau - Gidi thiéu téng quan, myc dich, muc ti€u, ddi tuong, pham vi nghién
ctru, phuong phap nghién ctru va nhitng két qua du kién dat duoc.

Chuwong 1: Co sé 1y thuyét — Trinh bay co s& 1y thuyét cta cac thuat toan, mo
hinh hoc méy hoic Al dugc ap dung trong dé tai.

Chuong 2: Cong cu phat trién — Trinh bay co s& 1y thuyét cua cac cong cu
duoc 4p dung trong dé tai.

Chuong 3: Phén tich thiét ké h¢ thong — Phan tich cac yéu cau vé chirc ning
va phi chirc ning ciia hé thong, trién khai thiét ké hé thong thong qua céc biéu
d6 thiét ké hé thong.

Chuong 4: Trién khai thue té - Trinh bay méi trudng trién khai va két qua
thuc té dat duoc.

Két luin va huwéng phat trién — Danh gia két qua dat duoc, chua dat dugc,
kho khin, cach giai quyét va dua ra nhirg dinh hudng phat trién thém trong
tuong lai.

Tai liéu tham khao — Liét ké cac tai liu tham khao st dung trong dé tai.
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CHUONG 1. CO SO LY THUYET

1.1. Tong quan vé RAG

RAG [1] 12 mot kién trac Al manh m& két hop giita kha ning sinh ngdn ngit cia

cac M6 hinh Ngén ngit Lén (LLM) va mét hé thong truy xudt théng tin bén ngoai. Muc

ti€u chinh cua RAG la nang cao do chinh xac, tinh cap nhat va mirc d§ dang tin cay cua

céc phan hoi do LLM tao ra, bang cach cung cap cho mo hinh thong tin tir mot ngudn

kién thic ngoai dang tin cay.

Uu diém ciia RAG ( So véi LLM truyén thong):

Hién tuong "ao giac" (hallucinations): LLM c6 thé tao ra thong tin khong chinh xac
hozc tham chi bia dat néu thiéu dir liéu dang tin ciy, hodc bi huan luyén trén tap dit
liéu khong day du, 1éch lac.

Kién thtc bi giéi han va 15i thoi: Cac moé hinh LLM khong thé cap nhat thong tin
méi sau thoi diém "cut-off" trong qua trinh huan luyén, din dén cac phan hoi 16i thoi.
Thiéu kién thtrc chuyén sau hodc ndi bd: LLM khong cé quyén truy cap vao cac tai
liéu ndi bd doanh nghiép, dit liéu ca nhan, hoic thong tin chuyén nganh néu nhitng
thong tin d6 khong dugc dua vao tap huan luyén.

Co ché hoat dong ciia RAG:

Hé théng RAG hoat dong theo hai giai doan chinh:

Giai doan Truy xuét (Retrieval Phase): Khi nguoi ding gtri mot truy van, truy van
d6 s& dugce chuyén doi thanh mot vector nhung (embedding) bang mdt mo hinh
nhung (embedding model). Vector truy van nay sau d6 duoc st dung dé tim kiém
cac tai liéu (hoac cac doan nhé - "chunks") lién quan nhét trong mdt Co so dit liéu
Vector (Vector Database) nhu Qdrant, FAISS,... Co s¢ dir liéu nay chira cac vector
embedding cua céc tai liéu bén ngoai (vi du: tai liéu ndi bo, sach, bai viét,..). Két qua
cua giai doan nay la mdt tap hop cac doan van ban (context) dugc danh gia 1a phu
hop nhét véi truy van.

Giai doan Sinh vin ban (Generation Phase): Truy van gbc ciia ngudi dung va cc
doan vin ban (context) da duoc truy xuit & giai doan trude s& dugc ghép ndi va dua
vao lam dau vao cho M6 hinh Ngén ngit Lén (LLM). LLM sir dung thong tin ngir
canh méi nay dé sinh ra phan hoi. Viéc c6 thém thong tin lién quan giap LLM tré 1oi
chinh xac, dﬁy du va dang tin cdy hon, tranh bia dit hodc dua ra thong tin 18i thoi.
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Retrieval-Augmented Generation (RAG) Process
Example: Angwearing “What (s RAGT

-
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Hinh 1.1.1 Retrieval Augmented Generation

Nhuoc diém ciia RAG:

e RAG gip khé khan khi ndi két cac diém thong tin. Didu nay xay ra khi tra 10i mot
cau hoi doi hdi phai di qua cdc manh thong tin khac nhau, déi khi thong tin s& kha
ric roi, sau do duge tong hop lai. Va déi khi do su phtc tap hodc du thira tir dit lidu
dua vao ma LLM tra 101 sai.

e RAG hoat dong rat kém khi duoc yéu cAu hiéu mot cach toan dién mot thong tin nao
do6 trén cac b suu tap dir }iéu 16n hoac tham chi trén cac te‘ti’ liéu 16n. Vi du khi dua
mot tap dir liéu 16n cac dieu 1€ cong ty va yéu cau toém tat tat ca dieu 1€ cong ty, thi
mo hinh RAG thong thuong khoé c6 thé tra 161 dugc.

1.2. Tong quan vé GraphRAG

GraphRAG [2] 1a su két hop giita do thi tri thirc (knowledge graph) va hé thong

Retrieval-Augmented Generation (RAG). Khi nguoi dung dat nhirng cau hoi dang Tom

tat theo truy van (Query-Focused Summarization - QFS), trong do bdi canh cua truy van

rat quan trong, thi RAG truyen thong thuong gép kho khan trong viéc dua ra cau tra 1o1
day du. GraphRAG khic phuc diéu nay bang cach két ndi cac thong tin lién quan tir
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nhiéu doan va tai liéu khac nhau, tir 46 xay duyng mot ci nhin tong thé hon dé rut ra
nhirng hiéu biét c6 ¥ nghia.

Ar

Hinh 1.2.1 Knowledge Graph

Théng qua viée sir dung do thi tri thire, cac mobi quan hé giira cac thuc thé va dbi
tugng trong dit liéu duoc gilt nguyén, gitp mé hinh c6 biéu dién thong tin phong phu
hon.

Tuong tu nhu RAG, quy trinh ctia GraphRAG ciing bao gom hai giai doan chinh:
1ap chi myc (indexing) va truy van (querying). Tuy nhién, trong giai doan lap chi myc,
GraphRAG trich xuét cac thuc thé va mdi quan hé tir tai liéu thong qua cac prompt duoc
thiét ké k¥ va cac bude kiém tra thong tin. Béng cach sir dung mot LLM (mo6 hinh ngén
ngtr 16n), GraphRAG xac dinh cac thuc the (tén, danh muc, mo ta) va cac mdi quan hé
(két ndi gitra cac thyc thé, kém theo diém s6 muc d6 lién két — vi du tir 1 dén 10). Trong
budc tlep theo, thong qua clustering ngir nghia (semantic clustering), cac nit c6 lién
quan gan dugc nhom lai thanh cac cum phén cép, goi 1a communities (cong dong). O
giai doan truy van, khi ngudi dung dit cau hoi, cac thuc thé va mdi quan hé trong truy
van duoc xac dinh va so sanh v&i chi muc do thi, sau d6 cac cong déng lién quan nhét
dugc chon. Tom tit clia cac cong dong nay s€ dugc dua vao LLM dé tao phan | hoi trung
gian ¢ cac muc do dia phuong (local) va tong thé (global), cung voi diém sb hitu ich
(helpfulness score) tir 0 dén 100. Cudi cing, phan hdi trung gian nay dugc dua qua mot
qua trinh multi-stage map-reduce dé tao ra cu tra 10i cudi ciing toan dién nhat.
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[ Source Documents ] [ Global Answer ]
lext extraction query-focused
L and chunking summarization

[ Text Chunks ] [ Community Answers ]
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+ Summarization community summarization
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Hinh 1.2.2 Quy trinh hoat dong cua GraphRAG

Uu diém ciia GraphRAG

e Nho kha nang nam bat moi quan h¢ gitta cac thuc thé dit liéu, GraphRAG dac biét
phit hop dé tra 10i cac truy van phtic tap. Pay duoc goi 1a hiéu ngit canh nang cao
(enhanced contextual understanding) — 1y do chinh khién dd thi tri thirc duoc tich
hop thém vao hé thong RAG, vbn chi c6 kha ning truy xuat phang (flat data retrieval).

e Mot loi ich khac 1a nang cao d§ chinh xac va chét lugng phan hoi, tham chi c6 thé
cao gap 3 1an so voi RAG truyén thong. Viéc tom tit & ca mirc do local va global
gitip GraphRAG hiéu rd hon y dinh nguoi ding, tir d6 dua ra phan hoi tot hon.

Han ché ciia GraphRAG

e V& mit han ché, chi phi tinh toan cao la nhugc diém chinh cua GraphRAG. Nhiéu
14n goi API dé xay dung va truy van dd thi tri thirc khién qua trinh nay tré' nén cham,
dé bi giéi han téc d6 (rate limit) va tén kém. (Vi dy, xir Iy mot cudn sach nhu A
Christmas Carol (~32.000 tir) bang GPT-40 c6 thé tén 6-7 USD).

e Mot nhuoc diém khac 12 khi can thém dit liéu méi vao do thi hién co, hé théng phai
tai xay dung lai toan bd dd thi tri thie cho ca dit liéu cii va mdi, gay ra tinh trang
thiéu hiéu qua nghiém trong trong cip nhat.

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran Hb Thuy Tién 7



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

1.3. Tong quan vé LightRAG: Giai phap thay thé nhe hon cho GraphRAG

LightRAG [3] 1a m{t dy an ma nguén ma, dugce kho1 xudng vao thang 10 nam
2024 boi Pai hoc Khoa hoc Dit liéu Héng Kong (HKUDS). Muyc tiéu chinh cia
LightRAG 1a khic phuc cac nhuoc diém cua GraphRAG, dic biét 1a chi phi tinh toan
cao, thong qua cac co ché:

e Loai bo trung 1ap (deduplication)

e Truy xuit hai ting (dual-level retrieval)

e Co ché chia doan (chunking) t6i wu hon

(R Fes
— .- e s =]
Iedepdc - i e s Lowtievd Ky
] Lt i 4 es B3 na
| bl — o = 8 .!.
-_:-':" = | ™ w [::. i LA
1234 Prodlng & .-".‘-;q—n-l—-r- b n
i - '_JF.E % | g |
RLL, oy ey | _"-—‘.
o Tty & Kol baractsm sl for Moireval lmm; P Hge-bevel Kayn =
Carngl bese i Tesm radesi iy Dl |.|.'\.|.‘| ml::il?uu].;.u

Hinh 1.3.1 Téng quan kién tric ciia LightRAG

LightRAG khéc biét véi GraphRAG & chd khong str dung k¥ thuat gom cum ngir
nghia (semantic clustering). Thay vao d6, LightRAG ap dung chién lugc phan tich cac
doan thong tin (chunks) thanh céac thuc thé (entities) va tir khoa & hai ting — low-level
va high-level. Trong giai doan truy van, mé hinh LLM s& phan tich cau hoi cta nguoi
dung thanh cac tir khoa low-level (chi tiét, cu thé) va high-level (khai quat, chu dé rong),
sau d6 str dung cac tir khéa nay dé tim kiém thong tin trong d6 thi tri thirc mot cach
chinh xac hon.

Nho kién trac nay, khi can thém mdi hodc cap nhat thong tin, LightRAG chi don
gian chén hoic diéu chinh cac nut va quan hé trong do thi tri thirc ma khong can thyc
hién lai qué trinh semantic clustering nhu & GraphRAG. Diéu nay giup giam thiéu dang
ké chi phi xt 1y, thoi gian cap nhat va d¢ phurc tap cua h¢ théng.

Hon nira, v6i mo hinh truy xuét hai ting, LightRAG c6 thé dap tng hiéu qua

cho c4 hai loai truy van:

e Truy van chi tiét (low-level): tra 16i dya trén cac thuc thé lién quan truc tiép
dén truy van.

e Truy van toan cuc (high-level): tong hop cac quan hé rong hon dé tao ra
phan hdi c6 chiéu sau va phit hop ngit canh.

Nho cac dic diém nay, LightRAG khong chi giit duoc d6 chinh xac va kha
nang tong hop thong tin nhu GraphRAG, ma con dam bao hi¢u suat cao hon va chi phi
van hanh thép hon, dac biét phu hgp voi cac h¢ théng san phém can cap nhat lién tuc
hoic trién khai & quy mo 16n.
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Bang 1.3.1 Bang so sanh gitta RAG truyén thong, GraphRAG va LightRAG

(nguon: Learnopencv/lightrag)
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Mic du dat dugc nhiéu cai tién vé hiéu suit va chi phi so voi GraphRAG,
LightRAG van ton tai mot s6 han ché nhat dinh.

Khong gidng RAG truyén théng chi can embedding dé truy xuét, LightRAG
can dung LLM d¢ phan tich va sinh ra cic keyword ngir nghia (ca high-level va low-
level) tir ca truy van lan tai liéu. Diéu nay cé thé gay tén kém vé token va do tré, dic
biét khi xtr Iy nhiéu tai liéu hodc truy van phuc tap.

1.4. Ap dung cic md hinh RAG vao phén tich tai liéu

Giai quyét bai toan truy van tai liéu hiéu qua 1a mot yéu cau cbt 13i trong cac hé
thdng luu trit va truy xuét thong tin hién dai. Trong bdi canh dir liéu ngay cang da dang
va phuc tap, viéc ap dung cac mo hinh RAG (Retrieval-Augmented Generation) phu
hop véi timg loai tai liéu dong vai trd quan trong nham t6i wu héa do chinh xéc, hiéu
suat xtr 1y va chi phi van hanh cta hé thong.

Tai liéu s6 trong thuc té thuong dugce phan thanh ba loai chinh: vin ban thuan
tuy, bang bi€u, va hinh anh. Mai loai dit li¢u mang dac diém riéng veé cau tric va muc
do biéu dat thong tin, do d6 can cac chién luge xur Iy khac nhau.

e Vin bén thuin tiy

Déi véi tai lidu vin ban nhu diéu 16 cong ty, hop ddng, bao céo chuyén mon..
day 14 loai dit liéu c6 chiéu sdu ngit nghia cao, nhiéu tang thong tin dan xen va moi quan
hé logic phurc tap gilra cdc doan van ban. Trong truong hop nay, mo hinh LightRAG
duge xem 1a lya chon tdi vu nht.

Khac véi GraphRAG, LightRAG khéng sir dung k¥ thuat semantic clustering dé
nhom cac doan thong tin li€n quan, ma phan tich truc ti€p cac "chunk" van ban thanh
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cac thuc thé (entity) va tir khéa ¢ hai cAp do: low-level keyword (chi tiét cu thé) va high-
level keyword (chu dé tong quat). Khi truy van, LLM sé& phan tich cau héi cta ngudi
dung thanh céc tir khoa twong tng ¢ hai tang, sau d6 tim kiém trong d thi tri thirc dé
thu thap thong tin phu hop.

Do LightRAG st dung cau tric entity—keyword don gian thay vi cum ngir nghia
va cho phép cap nhat gia tang (incremental update), nén hé thong khong can xay dung
lai toan bg do thi tri thirc khi ¢6 dir li€u méi, giup giam chi phi dang ké trong van hanh.

e Bang biéu va Hinh anh
Déi voi bang va hinh anh, dic diém chung 1a dit liéu thuong ngan, mang tinh tém

tat, va it cac quan hé ngit nghia da chiéu nhu vin ban thuan tay. Vi du dién hinh gém:
bang KPI, bao cdo tai chinh, 4nh chup bao céo k¥ thuat, biéu do6 minh hoa, .

Thay vi ap dung cac mo hinh nhu GraphRAG hay LightRAG (vén phat huy hiéu
qua khi cé nhleu tang ngit nghia va mdi quan hé phirc tap), hé thong sé str dung mot mo
hinh tom tat don gian 1a dung LLM v6i prompt dugc thiét ké riéng dé tom tat ndi dung.

Sau khi dugc tom tat, thong tin s& dugc luu & dang doan van ban ngan, kém theo
cac metadata can thiét (vi dy: tiéu dé bang, thoi gian, loai hinh anh, nhan di li¢u...). Do
cac doan nay ngin gon, rd rang, khong can truy xuat ngit nghia sau nén c6 thé xur 1y hiéu
qua bang RAG truyén thong vai chi phi tbi thiéu.

Ngoai ra, méot luu ¥ quan trong 1a dbi véi bang va hinh anh, ndi dung gbc (dudi
dang doan tom tit du tién) can duoc giit lai va index thang, vi qua trinh trich xuat entity
hay semantic graph nhu trong GraphRAG/LightRAG s loai bo cac thong tin nay, khong
dam bao kha nang dbi chiéu chinh xac vé sau.

Péi v6i dir 1iéu hinh anh, qua trinh xtr 1y chi can dung lai ¢ viéc tao tom tat noi
dung hinh anh va luu trit kém theo dudng dan t6i hinh anh géc, nham phuc vu viéc tham
chiéu truc quan khi can. Tuy nhién, v6i dit liéu bang biéu, viéc chi luu phan tom tit 1a
khong du. Toan bo di li¢u ctia bang can dugc luu trix riéng biét trong mdt hé quan tri co
s& dit liéu (chang han nhu SQL Database), cho phép hé thdng truy xuat chi tiét ting
phan ndi dung bang theo truy van cu thé, dam bao tinh ddy du va chinh xac cia thong
tin dugc cung cap.
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Hinh 1.4.1 Tong quan kién triic hé théng lwu trit va truy van tai liéu
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CHUONG 2. CONG CU PHAT TRIEN

2.1. M6 hinh Khach—Chi (Client-Server)

Dy 4n lga chon mo6 hinh kién tric client-server dé trién khai h¢ thong.

—
AR

|~ —— . Internet _]

Clients 3

Ii i Server

Hinh 2.1.1 M6 hinh Client-Server

Mo hinh client-server [4] 1a mot kién triic phan mém phd bién, trong d6 mot hoic
nhiéu may khach (client) gtri yéu cau dich vu dén may chu (server). May chu 1a thanh
phan chiu trach nhiém xir 1y cac yéu cau va cung cip tai nguyén nhu co so dit liéu, tap
tin hodc dich vu web. May khach 13 cac tng dung hodc thiét bi dau cudi co6 nhiém vu
guri yéu cau va st dung cac dich vu duoc cung cap bai may chi. Qua trinh giao tiép giita
may khach va may chu thuong dugc thyuc hién thong qua mang ndi by (LAN) hodc mang
dién rong (Internet).

U'u diém ctia mo6 hinh client-server:

e Quan ly tap trung: Tai nguyén va dir liéu dugc quan ly tap trung tai may chu, giap
viéc kiém soat, bao tri va cap nhat hé théng tréd nén thuan tién va hiéu qua hon.

e Tang cuong bao mat: Tai nguyén va dir li¢u duoc luu trir va quan ly tap trung,
thuan tién trong viéc thiét 1ap cac bién phap bdo mat.

e Hiéu suit cao: May chii c6 thé dugc cAu hinh manh mé dé xtr Iy nhiéu yéu cau tir
may khach cung luc, nang cao hiéu suit cta hé thong.

e Kha ning md rong: DE dang mé rong hé théng bang cach thém may khach hodc
nang cap may chu ma khong anh hudng nhiéu dén toan bo hé thong.
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Nhugc diem ciia m6 hinh client-server:

e Phu thudc vao may chu: Néu may chu gap su ¢ , bi qua tai hodc bi tn cong,
toan bo hé théng s€ bi anh huong, gay gian doan dich vu.

e Chi phi cao: Viéc thiét 1ap, van hanh va duy tri may chua cing cac bién phép bao
mat, sao luu va quan 1y c6 thé tiéu tén nhiéu chi phi.

e Nguy co tic nghén: Khi c6 qua nhidu may khach cing truy cép va giri yéu ciu
trong cing mot thoi diém, c6 thé din dén tic nghén mang hoic giam hi¢u suat
xu ly.

e Kho khin trong viéc mé rong: Trong mdt sb truong hop, viéc mé rong may chi
dé dap tmg nhu ciu ngay cang ting ctia mday khach c6 thé gip khé khin va doi
hoi chi phi 16n.

2.2. Quan ly phién ban va CI/CD
Pé tai str dung Git, GitHub va GitHub Actions dé quan 1y ma ngudn va tu dong
hoa quy trinh phat trién phan mém. Sau day 1a mot vai dic diém chinh cta cic cong

GitHub F E

o—{_l,}—u

Remote repositary on GitHub

SN

Maria’s machine D'angelo’s machine

ngh¢ nay:

Chan's machine

© git ¥ git | ¢ git

Local clone of repao Local clone of repao Local clone of repa

Hinh 2.2.1 GitHub

Git [5] 1a mot hé théng quan 1y phién ban phan tan (DVCS — Distributed Version
Control System) duoc phat trién bai Linus Torvalds vao nam 2005. Git cho phép cac
nha phat trién luu trit, theo doi, va quan 1y cac phién ban cia ma ngudén mot cach linh
hoat, hi€u qua va an toan. Nho kha nang phan tan, mdi 1ap trinh vién c6 thé 1am viéc doc
1ap trén may tinh ciia minh, sau d6 dong bo thay d6i véi kho ma chung.

GitHub [6] 12 mot nén tang luu trir ma ngudn dya trén web, ra mat vao nim 2008.

GitHub cung cip méi trudng quan 1y mi ngudn tap trung, hd trg chia sé, phdi hop va
quan 1y du 4n phidn mém hiéu qua. Nén tang nay tich hop nhiéu tinh ning nhu issue
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tracking, pull request, va wiki, giup cac nhom phat trién lam viéc cung nhau dé dang
hon.

GitHub Actions [7] 1a cong cu tg dong hod quy trinh CI/CD (Continuous
Integration / Continuous Deployment) do GitHub phat trién, giup tu dong xay dung,
kiém thtr va trién khai phan mém khi c6 thay ddi ma ngudn. Vi GitHub Actions, nhém
phat trién c6 thé thiét 1ap cac workflow dé giam thiéu thao tic thu céng, dam bao chét
lwong va tbe do ra mat san pham.

Quy trinh lam viéc véi Git (Git flow):

vO.1 vo2 vi0
J J ()
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\ P ~
\ "4 !
\ N /
M Foms ) ‘ ()
LJI’-_".!_; \ \./
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\ ‘\\ A Y :
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Feature 1 -
w
Feature -> - -

Hinh 2.2.2 Git Flow

Git flow 1a mot mo hinh quy trinh 1am viéc phd bién khi st dung Git, duoc gidi
thiéu bai Vincent Driessen. Git Flow gitip quan 1y qua trinh phét trién phan mém mot
cach hé thong va c6 to chire, ddc biét hiru ich cho cac du 4n c¢6 chu ky phat hanh phtic
tap.
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2.3. Tong quan vé NextJS

High performance
e Used by:

Fast development

[\EX twitch

NETFLIX
o TikTok

APl routes

Internationalization

Hinh 2.3.1 NextJS

NextJS [8] 1a mot framework c6 ma ngudn mé duoc xay dung trén nén tang cua

React, dugc phat trién bai Vercel va 1an dau tién ra méit vao nim 2016. Framework nay

duoc thiét ké nham giup 1ap trinh vién dé dang xdy dung cac tng dung web nhanh, tbi

uu hoa SEO va ¢6 hiéu suat cao.

Framework ndy ndi bat nhd kha ning render phia server (SSR - Server-side

Rendering), tao trang tinh (SSG - Static Site Generation) va routing tu dong, gitp tang

hiéu sudt, cai thién trai nghiém nguoi dung va hd trg phat trién nhanh chéng.

U'u diém ciia NextJS:

Str dung SSR va SSG: Giup cai thién téc d6 tai trang va kha nang SEO.

C6 nhiéu tinh nang giup toi vu hoa hiéu suat nhu Code Splitting, Lazy Loading,
Image Optimization,...

Fast Refresh: Tinh ning gitip ty dong 1am mai giao dién ma khong can load lai
toan b trang.

Ty dong tao file CSS danh riéng cho mdi trang, gitip tranh xung dot trong viéc
st dung va quan ly cac file CSS.

Hb tro TypeScript: NextJS ciing hd trg sir dung Typescript gitp cai thién tinh rd
rang cho code va thuan tién cho viéc debug vé sau.

Cong ddng 16n: NextJS c6 mot cong dong sir dung dong dao, diéu nay duoc
chimg minh & trén chinh trang Github cua NextJS khi n6 dang dat khoang hon
100k sao. Diéu nay gitp cho NextJS c6 thém nhiéu ngudn tai liéu phong phu va
cac plugin hitu ich.
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2.4. Tong quan vé TypeScript

Hinh 2.4.1 TypeScript

TypeScript [9] 14 mot ngdn ngit 1ap trinh duoc phat trién bai Microsoft, 1a superset

(phan mé rong) ciia JavaScript. Piéu ndy c6 nghia 1a moi ma JavaScript hop 1& déu 1a

ma hop 1é trong TypeScript, nhung TypeScript bo sung thém céc tinh nang nhu kiéu dix

lidu tinh (static typing) va cac cong cu kiém tra 18i trong thoi gian bién dich (compile-

time error checking).

Pac diém noi bat:

Hé thong kiéu tinh: Giup phat hién 18i sém trudc khi chay chuong trinh, tir d6
giam thiéu 15i runtime.

Tu dong suy luan kiéu (Type Inference): TypeScript ¢ kha ning suy doan kiéu
ctia bién néu khong duoc khai bao rd rang.

HO tro 1ap trinh hudng ddi tuong (OOP): TypeScript cung cip céc tinh ning nhu
class, interface, inheritance, access modifier... gitp 1ap trinh vién xay dung cac
g dung 16n mot cach rd rang va cé cau truc.

Kha ning twong thich cao vé&i JavaScript: Co thé str dung song song véi ma
JavaScript hién co.

Hb tro tot cho IDE: TypeScript cung cp kha ning autocomplete, kiém tra 13i,
refactor thong minh trong céc trinh soan thao nhu VSCode.
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2.5. Tong quan vé Tailwind CSS
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Hinh 2.5.1 Tailwind CSS

Tailwind CSS [10] 1a mot framework CSS hién dai theo hudng utility-first, nghia
1a thay vi viét cac class CSS riéng cho ting thanh phan, 1ap trinh vién str dung cac class
c6 sin dé xay dung giao dién mot cach nhanh chong va hiéu qua.

Pac diém noi bat:

e Utility-first: Cung cap hang trim class nhu p-4, text-center, bg-blue-500,... gitp
ban tuy bién layout va giao dién tryc tiép trong HTML.

e Tuy bién cao: D& dang c4u hinh qua file tailwind.config.js dé thay d6i mau sic,
font, breakpoint, v.v.

e Hiéu suét cao: Tailwind st dung PurgeCSS dé loai bo CSS khéng dung dén, giup
t61 wu kich thudc file khi deploy.

e Phu hop véi thiét ké hién dai: Cung cap san cac cong cu dé xay dung responsive
design, dark mode, hover, focus, animation,...

Ung dung:
Tailwind CSS dugc sir dung rong rai trong nhiéu linh vyc phét trién giao dién
nguoi dung nho su linh hoat va hi¢u qua:
e Xay dung giao dién web hién dai: D& dang tao ra giao dién dep mat, chuin
responsive ma khong can viét nhiéu CSS tuy chinh.

e Phat trién tng dung v6i React/Next.js: Tailwind gitip ting tdc qua trinh thiét ké
Ul trong cac tng dung frontend hién dai bang cach két hop truc tiép véi ISX/TSX.
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e Tbi vu hiéu suit khi deploy: Tailwind di kém véi cong cu build gitip giam kich

thudce file CSS chi con vai KB, phu hgp véi cac du an can hi€u suét cao.

2.6. Toéng quan vé Go

——

(~./ -
] 9
|

\

s

Hinh 2.6.1 Golang

Go [11] 12 mot ngdn ngir 1ap trinh ma ngudn mé dugc phét trién boi Google vao

nam 2009. Go dugc thiét ké dé xay dung cac tng dung hiéu ning cao, don gian va dé

bao tri. Véi ¢l phap gan giii va kha ning xtr Iy song song manh mé&, Go rat pht hgp cho

cac dich vu backend va hé théng phan tan.

Cac dac trung cua Go:

Pon gian va dé hoc: Ct phap ctia Go rd rang, tranh cac phire tap khong can thiét,
gitip 14p trinh vién nhanh chong nim bt va phat trién tmg dung.

Pa ludng (concurrency): Go hd trg song song bang goroutines rat nhe, giup xir Iy
nhiéu tic vu dong thoi hiéu qua ma khéng ton nhiéu tai nguyén.

Hiéu suit cao: Go duoc bién dich thanh ma méy chay nhanh, thich hop cho cac
g dung can toc d xir 1y 10n.

Quan 1y bd nho tu dong: Go co garbage collector gitp quan 1y bo nhd hi€u qua
ma khong 1am cham ng dung nhiéu.

Hé thdng mo-dun: Go c6 hé théng quan 1y package va module giup to chuc va

tai sir dung ma nguon dé dang.

U diém cia Go:

Hiéu suit nhanh va 6n dinh, phi hop cho céc dich vu backend c¢6 quy mo 16n.
D& dang viét code song song, xir Iy ddng thoi cac yéu cau phire tap.
Cong déng phat trién manh, nhiéu thu vién va cong cu ho tro.

Cong cu build, test, va deploy tich hop sin gitp ting tdc qua trinh phat trién.
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Véi nhitng tinh nang uvu viét nay, Go da trd thanh mdt trong nhitng ngdn ngir 1ap
trinh duoc wa chudng trong phat trién cac hé théng backend, microservice va cc tng
dung hiéu ning cao, va ngay cang duoc sir dung rong rii trong nganh cong nghiép phan
mém.

2.7. Tong quan vé FastAPI

FastAPI [12] la mot framework web hién dai, hiéu suét cao danh cho Python, duoc
thiét ké dic biét dé xdy dung cac API RESTful mot cach nhanh chong, dé dang, va hiéu
qua. FastAPI duogc tao boi Sebastian Ramirez va lan dau tién ra mét vao nam 2018.

Framework nay duoc xay dung dua trén Starlette (cho phan web) va Pydantic (cho
phan kiém tra va phan tich di liéu), két hop tinh ning g6 kiéu (type hinting) ctia Python
3.6+ dé cung cip ma ngudn rd rang, dé kiém soat va han ché 15i.

O FastAPI

Hinh 2.7.1 FastAPI
Piic diém ndi bat:

e Hiéu ning cao: So védi cac framework Python khéc, FastAPI c6 toc ¢ gan tuong
duong v6i Go nhd vao nén tang Starlette (async/asgi).

e Tu dong sinh tai liéu API: FastAPI tu dong tao tai liéu Swagger Ul va ReDoc
dua trén dinh nghia cua lap trinh vién.

e HO tro xac thuc & phan quyén: HO trg OAuth2, JWT,... don gian hoa viéc bao
mat APIL

e Tich hop kiém tra dit liéu thong minh: Str dung Pydantic gitip kiém tra, xac thuc
va mo ta dit liéu ro rang.

e HO tro async/await: Cho phép viét cac endpoint bat dong bo dé dang.

Uu diém:

e D¢ hoc va dé mé rong, phu hop ca cho ngudi méi hoc va du an 16n.
e Tu dong sinh tai liéu API giup giam thoi gian viét tai lidu.
e (Cong dong phat trién nhanh, c¢6 nhiéu thu vién ho tro.
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2.8. Tong quan vé n8n
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Hinh 2.8.1 AI Agent trong n8n

n8n [13] [a mot cong cu tu dong hoa quy trinh 1am viéc (workflow automation) ma
ngudn ma, duoc thiét ké dé két ndi cac dich vu va hé thong khac nhau lai véi nhau. n8n
cho phép ngudi dung d& dang tao cac workflow phirc tap ma khong can phai viét nhiéu
ma, tuong tu nhu cdc cong cu nhu Zapier hodc Integromat, nhung véi kha nang self-
host (tu trién khai), m& rong linh hoat va tuy bién cao hon.
Pic diém noi bat:
e K&t ndi da dich vu: Hd trg hon 300 dich vu nhu Slack, Gmail, Google Sheets,
GitHub, MySQL, PostgreSQL,... chi qua thao tac kéo tha.
e Tao workflow d& dang: Cung cap giao dién truc quan dang low-code/no-code dé
kéo tha cac node va dinh nghia ludng xir 1y.
e Tuy bién linh hoat: Co6 thé viét ma JavaScript trong mdi node dé xir 1y logic
nghiép vu nang cao.
e Tich hop dit lidu: Két ndi va truyén dr liéu qua lai gitra cac hé théng noi bo hoac
dich vu dam may.
e Self-hosted: Co thé trién khai trén server riéng, dam bao quyén riéng tu va bao
mat dir liéu.
e Open-source: Ma nguén mé hoan toan, dé mé rong va tity chinh theo nhu cau.

U'u diém:
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Tu dong hoa nhanh chong céc quy trinh 1ap di 1dp lai nhu gui email, cap nhat div
li¢u, thong béo su kién,...

Giao dién kéo-tha dé dung, phu hop ca voi nguoi khong chuyén lap trinh.

Co thé tich hop vao hé théng hién tai nhu mot phﬁn backend hoic hd trg cac dich
vu AL, API ndi bo.

Tiét kiém chi phi so v&i cac cong cu thuong mai nhu Zapier khi trién khai tai chd.

Nhwoc diém:

Mot sd node tich hop can cdu hinh phirc tap néu két ndi dén hé thong riéng biét
hodc can bao mét cao.

Véi cac workflow phire tap va sb lwong 16n node, hiéu suat c6 thé giam néu khong
t6i wu.

2.9. Tong quan vé PostgreSQL

Postgre SQL

Hinh 2.9.1 PostgreSQOL

PostgreSQL[14] 12 mot hé quan trj co sd dir liéu quan hé ma ngudén md manh mé,

duoc phat trién tir ndm 1986 tai Pai hoc California, Berkeley. PostgreSQL ndi bat voi
tinh toan ven dit liéu cao, hd trg déy du chuan SQL va kha nang md rong manh me,

thuong dugc dung trong cac hé thong quy mo 16n va yéu ciu cao vé do tin cay.

Pac diém noi bat:

M3 ngudn mé va mién phi: PostgreSQL 1a phan mém mé ngudén ma, co cong
dong phat trién 16n va hd trg manh mé.

Kha nang mé rong va hi¢u suét cao: HO tro xir 1y mot lwgng 16n dir 1i€u va co thé
mé rong dé dang.

Tinh nang phong phu: HO trg nhiéu kiéu dit liéu, bao gff)m ca JSON, XML, va
cac kiéu dir liéu dia 1y.

Bdo mat cao: Cung cép céc co ché bao mat tién tién nhu ma hoa SSL, xac thuc
manh mé& va quan 1y quyén truy cép chi tiét.

Tinh toan ven dit liéu: HO trg cac tinh ning nhu khoa ngoai, trigger, view, va
stored procedure, ddm bdo tinh toan ven cua dir liéu.
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Viéc st dung PostgreSQL trong hé théng mang lai nhiéu loi ich vé hiéu sut, tinh
6n dinh va bao mat. Py 1a mot lua chon phu hop cho cac ing dung yéu cau quan ly dit
liéu phirc tap va 16n. PostgreSQL khong chi dép g dugc cac yéu cau hién tai ma con
c6 kha ning mé rong va phat trién trong tuong lai.

2.10. Tong quan vé Redis

How Redis is typically used
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Hinh 2.10.1 Redis
Redis [15] 12 mét co s& dit liéu NoSQL dang key-value in-memory mé ngudn mé,
duoc st dung phé bién nhu mot bd nhg dém (cache), message broker, va hé théng luu
trit dir 1iéu tam thoi hiéu ning cao. Redis dwgc phat trién 1an dau boi Salvatore Sanfilippo
vao nam 2009.
Mot s6 wu diém cia redis:
e Hiéu suit cao: Redis luu trit dir liéu trong bd nhé, gitp truy xuat dir liéu cuc ky
nhanh chong.
e HO trg da dang ciu trac dir lidu: Cho phép quan 1y dit liéu phirc tap mot cach dé
dang.
e Don gian va dé sir dung: Redis c6 ct phap don gian, dé trién khai va quan 1y.
e Kha ning m& rong: HO trg clustering va replication, dé dang mé rong khi hé
thdng phat trién.
e Kha nang str dung lam cache: Giam tai cho co s¢ dit li¢u chinh, ting tdc do truy
cap dir licu.
Viéc str dung Redis trong h¢ da mang lai nhiéu loi ich vé hiéu suit va tinh linh
hoat. Redis khong chi gitp quan 1y phién lam viéc ctia ngudi dung mot cach hi¢u qua

ma con t6i wu hoa viée truy xudt dit liéu théng qua co ché cache. Redis 1a mot giai phap
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manh m¢ va linh hoat, phu hgp cho cac h¢ thong yéu cau toc d cao va kha ning mo

rong.

2.11. Tong quan vé Qdrant

ﬂdrant

Hinh 2.11.1 Qdrant Vector Database

Qdrant [16] 1a mot co s& dir liéu vector hi¢u nang cao (high-performance vector
database), dugc thiét ké dic biét dé xir 1y cac bai toan tim kiém twong dong (similarity
search) trong cac hé thong sir dung biéu dién dir liéu dudi dang vector. Pay 1a mot thanh
phan quan trong trong cac md hinh RAG (Retrieval-Augmented Generation) hién dai.

Pac diém cua Qdrant:

o (Co s¢ dir licu vector: Qdrant luu trit cac vector dai dién cho dit liéu phtrc tap nhu
van ban, hinh anh, am thanh,... Nhiing vector nay dugc tao ra tir cAc mo hinh hoc
may (machine learning) hodc mé hinh ngon ngir (language models).

e Tim kiém tuong tu (Similarity Search): Khi ngudi dung dua ra truy van, Qdrant
s& so sanh vector truy van véi cac vector da luu trir dé tim ra cac két qua c6 do
tuong dong cao nhat, thay vi tim kiém chinh xac timg tir khéa nhur trong cac co
so dit lidu truyén thong.

e Hiéu suit cao: Qdrant t6i wu cho viée xir Iy hang triéu vector cung lc, v6i toe do
truy xuat nhanh nhd cac thuat toan indexing tién tién va co ché luu trit in-memory
két hop vé6i luu trix 6 ctng hiéu qua.

e HO tro clustering va filtering: Qdrant cho phép phan nhom (clustering) va loc két
qua theo cic diéu kién bo sung, gitp cai thién do chinh xac va tinh hiru dung
trong cac ung dung thuc té.

Ung dung trong hé thong RAG:

Trong cac hé thong Retrieval-Augmented Generation (RAG), Qdrant déng vai trd
nhu mot thanh phan luu trit va truy xuét dit liéu dua trén vector embedding cia céc tai
liéu hogc kién thue:

e Tang cuong kha nang truy van: Qdrant ho trg tim ki€ém nhanh céc tai liéu c6 noi
dung gan giong véi cau hoi hodc ngilt canh do nguoi dung cung cap.
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e Tich hop v6i mé hinh sinh ngdn ngir: Két qua truy xuét tir Qdrant duoc st dung
1am dau vao dé mé hinh sinh ngdn ngir tao ra cau tra 161 hodc ndi dung phu hop.

e Cai thién hiéu qua va do chinh xac: Bang viéc két hop gitta tim kiém tuong ddng
theo vector va mé hinh sinh ngén ngir, hé théng c6 thé cung cip thong tin chinh
xéac va phong phu hon so vé6i cac phuong phap truy xuét truyén thong.

Uu diém ciia Qdrant:

e Téi vu hoa cho viée xtr I dir liéu vector c6 kich thude va sé luong 16n.

e D3 dang tich hop véi cac hé thong Al va Machine Learning hién dai.

e HO tro da nén tang va cung cap API RESTful thuan tién cho viéc phat trién tng
dung.

e Kha nang mé rong linh hoat, phi hop véi cac hé thong quy mo 16n.

2.12. Tong quan vé Docker

Hinh 2.12.1 Docker

Docker [17] 1a mot nén tang ma ngudén mo dung dé phat trién, van chuyén va chay
cac tmg dung. Docker cho phép ban tach img dung ra khoi co so ha tang, gitp viéc phan
phdi phan mém trd nén nhanh chéng va linh hoat hon. Véi Docker, ban c6 thé quan 1y
co s6 ha ting tvong tu nhu cich ban quan 1y ma ngudn cua Gng dung. Bing cach tin
dung cac phuong phap van chuyén, kiém thir va trién khai ma ma Docker cung cip, ban
c6 thé giam déng ké do tré gitra giai doan phat trién va dwa ma vao mdi truong san xuét.

Container (hay ving chtra) cung cip mdi trudng nhe, nhat quan bao gdm tng dung
va toan bo cac phﬁn phu thudc can thiét dé chay tng dung do

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran H6 Thuy Tién 23



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

Dac trung co ban cua Docker:

e Consistency - Tinh nhat quan: Loai bo cac van d¢€ ki€u "né chay dugc trén may

ctia t61" bang cach dam bao moi truong phat trién ddng nhat. Tat ca lap trinh vién
déu str dung cung mot méi trudng, giap du an chay on dinh va dé tai tao.
Isolation - Tinh c6 lap, doc lap: Mdi container hoat dong doc lap voi cac tmg
dung khac, giup ngin ngira xung dot phan mém va dam bao méi trudng riéng biét
cho tung rng dung.

Portability - Tinh di dong, linh dong: Cac container c¢6 thé chay trén bat ky hé
thdng nao hd trg Docker, bt ké nén tang co so ha ting bén dudi 1a gi (Windows,
macOS, Linux, may that hay may 4o).

Efficiency - Tinh hiéu qua: Céc container chia sé nhan hé diéu hanh may ch,
giam chi phi tai nguyén.

So sanh Docker va Virtual Machines:

e Docker container nhe hon so voi VM truyén thong.

e VM chay trén cac hé diéu hanh guest riéng biét, trong khi cac container chia sé

— T -1
| Chent | Docker Host Reqlsiry
docker build .
docker pull

v6i hé diéu hanh may chu, thong qua docker engine dé a0 hda mot OS. Piéu nay
dan dén thoi gian khai dong nhanh hon va str dung tai nguyén hiéu qua hon véi
cac container

Docker Architeciure

Images

5@,&”_. :

Hinh 2.12.2 Kién triic Docker

Viéc st dung Docker trong hé théng mang lai nhiéu loi ich vé tinh nhét quéan, hi¢u

qua tai nguyén va kha nang quan ly. Docker khong chi ddm bdo ung dung chay muot
ma trong moi moi trudng ma con gitip dé dang trién khai va mé rong hé thong. Docker
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la mdt cong cu manh mé va linh hoat, phu hop cho cac rng dung y€u cau tinh nhat quan
va kha nang mo rong cao.

2.13. Tong quan vé dién toan dam may AWS

aMaZzon

web services

Hinh 2.13.1 Amazon Web Services

Amazon Web Services — AWS [18] 1a mot nén tang dich vu dién todn ddm may cua
Amazon, ra mit vao nam 2006. AWS cung cép mot loat cac dich vu dién todn dam may
bao gém may chu, luu trit, co s& dit liéu, mang, va cac dich vu ing dung khac. AWS
duoc biét dén véi quy mo 16n, d6 tin cay cao va su da dang cua cac dich vu.

Cac dich vu chinh:

e Compute: Cung cép cac dich vu nhu EC2 (Elastic Compute Cloud), Lambda
(Serverless Computing), va Elastic Beanstalk.

Storage: Cung cép cac dich vu luu trir nhu S3 (Simple Storage Service), EBS
(Elastic Block Store), va Glacier.

Database: Hd trg nhiéu loai co s& dir liéu nhu RDS (Relational Database Service),
DynamoDB, va Aurora.

Networking: Cung cap cac dich vu mang nhu VPC (Virtual Private Cloud),
CloudFront, va Route 53.
Al va Machine Learning: Cung cap cac dich vu Al va Machine Learning nhu

SageMaker, Rekognition, va Comprehend.
Ly do lwa chon AWS:

¢ Quy md va pham vi: AWS c6 mat trén toan cau vé6i nhiéu trung tdm dir li¢u, cung
cap do tin cdy va kha ning mé rong cao.

e Da dang dich vu: AWS cung cép mot danh muc dich vu phong phu va da dang,
phtt hop véi nhiéu nhu cau khac nhau ciia doanh nghiép.

e (Cong nghé tién phong: AWS la nguoi tién phong trong linh vyc dién toan dam
mAy va lién tuc cai tién cac dich vy ctia minh dé dap ing nhu cau thi truong.

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran H6 Thuy Tién 25



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

2.13.1. Dich vu EC2

Hinh 2.13.2 Amazon EC2

Elastic Compute Cloud — Amazon EC2 [19] 1a mét dich vu cung cip may chu ao
trén nén tang dién toan dam may do Amazon Web Services phét trién. EC2 cho phép
nguoi dung dé& dang tao, cdu hinh va van hanh cdc may chu 4o (instances) véi nhiéu hé
diéu hanh, cdu hinh phan cimg va phin mém khéc nhau tiry theo nhu cau sir dung.

Cac tinh nang chinh cua EC2:

e Tuy chinh linh hoat: Ngudi dung c6 thé lua chon loai mdy chu phu hop véi nhu
cau vé CPU, b nho, dung lugng luu trit, va mang.

e Kha ning mé rong: EC2 hd trg auto-scaling, gitp tu dong ting hodc giam sd
luong may chu khi luu lugng thay doi.

e Bao mat: EC2 hd tro cau hinh firewall thong qua Security Groups va céac tinh
nang bao mat mang khéac nhu Virtual Private Cloud (VPC).

e Tich hop manh mé&: EC2 c6 thé tich hop v6i cac dich vy khac cia AWS nhu S3,
RDS, CloudWatch, IAM.... dé xay dung h¢ théng hoan chinh.

e Thanh toan linh hoat: Nguoi dung chi phai tra phi cho thoi gian thyc té sir dung
tai nguyén.

Viéc str dung EC2 giup dam béo rang hé théng c6 hiéu suit 6n dinh, d& mo rong
va c6 thé tuy chinh linh hoat dé phuc vu sb lugng ngudi ding 16n ma van dam bao tinh
bao mat va hiéu qua van hanh.

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran H6 Thuy Tién 26



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

2.13.2. AWS S3
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Hinh 2.13.3 Amazon S3

Simple Storage Service — AWS S3 [20] 1a mdt dich vu luu tri doi tuong (object

storage) dugc cung cip boi Amazon Web Services, cho phép nguoi dung luu trit va truy
xuat dir liéu dudi dang cac ddi tuong (objects) bén trong cac ving luu trir dugce goi 1a
buckets.

Cac tinh nang chinh cua AWS S3:

Luu trtr dir liéu dudi dang ddi tuong: Dt 1iéu dugc luu dudi dang key-value voi
cac ddi tuong (objects) duoc to chic trong cac bucket. Mdi object bao gom dir
li¢u, metadata va mdt khda dinh danh duy nhat.

Do bén va sin sang cao: Amazon S3 duoc thiét ké dé dam bao do bén dir licu rat
cao, v6i nhiéu 16p bao vé va sao luu dir liéu, gitp giam nguy co mat mat. Dich
vu cling cung cp kha ning sin sang gan nhu lién tuc, dap tng nhu cau truy cip
dir liéu 6n dinh cua ngudi dung.

Quan 1y truy cap: H) tro phin quyén truy cdp chi tiét qua IAM (Identity and
Access Management), bucket policies va ACL (Access Control List).

H) trg cac tinh niang nang cao: Bao gdm versioning (phién ban héa dit lidu),
lifecycle policies (chinh sach vong doi), encryption (ma hoa dir liéu), va su kién
(event trigger).

Dé dang tich hgp: S3 dé dang tich hop véi cac dich vu khac nhw EC2, Lambda,
CloudFront va cac cong cu CI/CD dé tao hé théng luu trir dong va linh hoat.

Nho vao kha ning mé rong va tinh 6n dinh cao, S3 1a giai phap 1y tuong dé luu trix

dir liéu tinh trong cac hé théng hién dai.
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2.13.3. AWS Fargate

Ny AWS Fargate

O

Hinh 2.13.4 AWS Fargate

AWS Fargate [21] 1a mdt dich vu tinh toan khong may chu (serverless) cuia Amazon
Web Services, duoc thiét ké dé chay container ma khong can quan 1y may chu hodc cum
may chu (cluster). Véi Fargate, nguoi ding chi can dinh nghia cic yéu cau vé tai nguyén
can thiét cho container nhu CPU va bd nhd, con toan bd qua trinh trién khai, mo rong
va quan 1y ha ting vat Iy do AWS tu dong xir 1y.

Fargate gitip don gidn hoa viéc van hanh cac tng dung container, cho phép cac
nhom phat trién tip trung vao xay dung tng dung thay vi phai ban tam dén viéc cdu hinh
va duy tri co so ha tang.

Uu diém ciia AWS Fargate:

e Khong can quan ly may chi: Giam thiéu cong viéc van hanh. Fargate ty dong
trién khai, mé rong va phan phdi tai nguyén cho container.

e Ty dong mo rong: Tai nguyén dugc cip phat linh hoat va ty dong theo nhu cu
thyc té, gitip ing dung van hanh hiéu qua hon.

e Baio mat cao: Mdi container chay trong méi trudng cd 1ap, dé dang kiém soat
quyén truy cap gitp ting cudng bao vé tng dung.

e Tich hop tot v6i cac dich vu AWS: Hoat dong mugt ma cung cac dich vy khac
nhu Amazon ECS, EKS, IAM, CloudWatch.

AWS Fargate rat phu hop cho cac ung dung hi¢n dai s dung kién tric
microservices va can trién khai nhanh, dé dang mé rong ma khong phai quan 1y ha ting
phtrc tap.
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2.14. Tong quan vé Google Cloud Platform (GCP) va GCP VM (Compute Engine)
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Hinh 2.14.1 Google Cloud Platform

Google Cloud Platform — GCP [22] 1a mdt nén tang dién toan dam may do Google
phat trién va cung cdp. GCP hd trg cac nha phét trién va doanh nghiép trong viéc xay
dung, van hanh va quéan 1y tng dung, hé théng v61 kha ndng mé rong linh hoat va do tin
cdy cao trén nén tang dam may.

GCP cung cép da dang cac dich vu nhu luu trit dit 1iéu, may chu 4o, co s¢ dir licu,
Tri tué nhén tao va hoc may (AI/ML), Xt Iy dir liéu 16n (Big Data), va nhiéu cong cu
hé tro phat trién ung dung hién dai.

Google
Compute
Engine

Hinh 2.14.2 Google Compute Engine

Google Compute Engine [23] 12 dich vu cung cip may 4o (Virtual Machine - VM)
trén nén tang dam may ctia Google. Ngudi ding c6 thé dé dang tao va quan 1y cac may
40 v6i cu hinh tuy chinh, phuc vu cho nhiéu muc dich nhu chay ung dung, dich vu hoac
moi trudng phat trién.

Cac may 4o trén Compute Engine co thé chay nhiéu hé diéu hanh khac nhau nhu
Linux, Windows, va duoc tich hop nhiéu tinh ning nhu auto-scaling, load balancing, va
bao mat cao.
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Uu diém ciia GCP Compute Engine:

e Kha ning tiy bién cdu hinh may 40 gdbm CPU, RAM, 6 dia theo nhu cau thuc té.

e Sir dung mang ludi toan cau ciia Google giup giam d6 tré va tang toc do truy cap.

e HO tro tinh ning tir dong mo rong (auto-scaling) va can bang tai (load balancing).

e Tich hop céc co ché bao mat va quan 1y truy cap dé dang.

e Thanh toan linh hoat dwa theo thoi gian sir dung thuc té (pay-as-you-go).
2.15. Tong quan vé Nginx

Nginx [24] 12 mdt may chu web mé ngudn mé phd bién, ndi bat véi kha ning xir

1y dong thoi sb luong 16n két ndi mot cach hiéu qua. Ngoai chirc ning chinh 12 may chu
HTTP, Nginx con dugc st dung rong radi lam reverse proxy, load balancer, va API
gateway trong cac hé théng phan tan va hién dai nhu microservices.
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Hinh 2.15.1 Nginx
Pic diém chinh ciia Nginx:

e Web Server (HTTP Server): Phuc vu cac ndi dung tinh nhu HTML, CSS,
JavaScript, hinh anh...

e Reverse Proxy: Lam trung gian chuyén tiép request tir client dén server backend
nhu Node.js, Java Spring, Python Flask, v.v.

e Load Balancer: Phin phdi yéu ciu truy cdp dén nhiéu server backend dé ting
hiéu ning va do sin sang.

e API Gateway nhe: Nginx cé thé diéu phdi truy cap dén cac dich vu khac nhau
thong qua c4u hinh routing.

U'u diém ndi bat
e Hiéu ning cao: Xir Iy hang nghin két ndi déng thdi nho mé hinh su kién bat dong
bd (asynchronous event-driven).
e Tai nguyén nhe: Tiéu ton rat it CPU va RAM so véi cac may cha web truyén
thong nhu Apache.
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e CAu hinh linh hoat: D& dang cai dit cac rule cho routing, bao mat, giéi han bang
thong, cache...
e Kha ning mé rong: Phu hop cho ca hé thdng nho 14n ha tang cloud quy mé 16n.
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CHUONG 3. PHAN TiCH THIET KE HE THONG

3.1. Cac tac nhéin chinh cia hé thong

Hé théng gom tac nhan chinh la:

e Khach: La nguoi chua dang nhap vao hé thong. Khach co thé thuc hién cac thao tac
nhu ding ky, ding nhap va dang xuét.

e Ngudi dung: La ngudi d3 dang nhap. Ngudi dung c6 thé tao Space méi, xem danh
sach céac Space cong khai, tham gia cac Space cong khai va quan ly 161 moi tham gia
Space. Ngoai ra, nguoi dung c6 thé dang xuat khoi hé thong.\

e Thanh vién Space: La ngudi da tham gia vao mot Space cy thé. Tuy vao vai tro (role),
ho c6 thé quan 1y tai liéu, st dung chatbot trong Space, quan 1y thanh vién (moi/xo4
thanh vién), va thuc hién céc chirc nang quan tri Space nhu cép nhat thong tin khong

gian, thiét 1ap gidi han, tao API key, hodc xo04 Space.

3.2. Céc chitc ning ciia h¢ thong

Nhom chtric nang xac thuc nguoi dung

e Dang ky:
o Ping ky bang email, username, password.
e Bat/tit xac thyuc hai yéu t6 (MFA).
e Dang nhap:
o Ping nhap bang Gmail ( Google Sign-in).
o Ping nhap bang email va mat khau.

Nhom chtrc nang quan 1y thong tin cd nhan:

e Xem chi tiét thong tin ca nhan.
e (Cap nhat thong tin ca nhan.
e Bat/tat xac thyc hai yéu té (MFA).

Nhom chure nang quan 1y space:

e Space cong khai:

o Xem danh sach céac space cong khai.

o Tham gia space cong khai (khong can phé duyét).
e Tao va quan ly space ca nhan

o Tao mdéi mdt space.

o Cap nhat thong tin space.
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o Thiét lap gi6i han
o Tao Api key
o Xoa space

Nhom chtrc nang quan ly thanh vién Space:

Mo1 nguoi dung vao space.
Xo4 thanh vién khoi space.
Xac nhan va phan hoéi 161 moi tham gia space.

Nhom chirc nang quan 1y tai li€u:

Tai 1én tai li¢u vao space.

Xem danh sach tai li€u trong space.
Xem chi tiét timg tai liéu.

Xo4 tai liéu khoi space.

Nhom chite ning twong tac va ho tro:

e Sir dung chatbot dé tim kiém thong tin lién quan dén tai liéu trong space.

Xem chi tiét space dang tham gia.

Xem va tra ctru lai lich sur truy van.

Nhém chirc ning hé théng:

Ding xuét khoi hé thong
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3.3. Bi¢u do usecase

3.3.1. Biéu d6 usecase tong quan
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Hinh 3.3.1 Biéu do usecase tong quan.

Usecase tong quan md ta cac chiic ning chinh cia hé thong véi ba vai tro chinh:
Khach (Guest), Nguoi dung (User) va Thanh vién Space (Space Member). Khéch 1a
ngudi chua c6 tai khoan, ¢ thé thuc hién cac chirc nang nhu dang ky tai khoan va ding
nhap vao hé thong. Trong qua trinh dang ky, ngudi dung co thé lya chon thiét 1ap bao
mat hai 16p nhu mot tinh ning mo rong dé ting cudng an toan cho tai khoan. Sau khi
ding nhdp, ngudi dung c6 thém quyén truy cip vao cc chirc ning nang cao hon nhu tao
md&i mot Space, xem danh sach cac Public Space, quan 1y thong tin c4 nhan, gia nhép
vao cac Public Space va quan 1y cac 10i moi tham gia tir cic Space khac. i véi nhiing
nguoi ding di 13 thanh vién cia mot Space, ho s& c6 thém cac quyén quan tri nhu sir
dung ChatBot hd trg trong Space, quan 1y ndi dung va tai lidu lién quan, ciing nhu diéu
hanh hoat dong chung trong Space d6. Viéc phan chia vai trd va chiic ndng nay gitip hé
thong dam bao tinh bao mat, phan quyén hop 1y va nang cao trai nghiém nguoi dung.
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3.3.2. Biéu do usecase phdn ra
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Hinh 3.3.2 Biéu dé Usecase phdn rd chirc ndng theo vai tro trong mét Space

Use case mo ta cac churc nang tuong ing véi tirng vai tro thanh vién trong mot
Space: Viewer, Editor va Owner. Thanh vién Viewer 1a ngudi ¢6 quyén han co ban nhat
trong hé thong, chi c6 thé xem danh sach va xem chi tiét tai liéu trong Space, xem thanh
vién thudc space va st dung ChatBot hd tro. Pay 1a vai tro danh cho ngudi dung chi
truy cap ndi dung, khong co quyén chinh stra hay quan ly. Thanh vién Editor c6 mtrc
quyén cao hon, ké thira toan b chirc ning ciia Viewer, dong thoi ¢ thém quyen thém
va xo0a tai liéu trong Space. Chu s& hiru Space (Owner) 1a nguoi c6 toan quyén trong
khong gian lam viéc. Ngoai cac chirc nang cua Editor, Owner con dugc quan 1y nguoi
dung, quan ly thanh vién, thiét 1ap cai dat, xoa tai liu va xo6a space. Vai tro nay thuong
do ngudi tao Space hodc quan tri vién dam nhiém. Viéc phan quyén rd rang giup dam
bao kiém soat hiéu qua hoat dong va ndi dung trong tirng Space.
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Chinh sdra gidl han
ot goi API cua Spa

Chinh sira gioi han s0
hrong file cla Space

Chinh s(ra gidi han do
i6m mdi file cla Space

hinh sira théng tin co

Thanh vién Space
Owner

Hinh 3.3.3 Biéu d6 Usecase phdn rd chire ndng cai dit Space ciia chii Space

Biéu d6 mé ta cac chirc ning ning cao ma chi Thanh vién Space Owner (chii s&
hitu Space) c¢6 quyén thuc hién. Cac chirc ning bao gdm: tao, xem va x6a API Key cua
Space; chinh sira cac gidi han lién quan dén luot goi APL, s6 luong file va dung luong
moi file; ciing voi viée cap nhat thong tin co ban ctia Space. Pay 1a cac thao tic quan tri
cap cao, dam bao quyén kiém soat va cdu hinh toan dién cho ngudi quan 1y Space.
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Hinh 3.3.4 Biéu dé Usecase phan rd chirc ndng quadn Iy thanh vién

Quyén “Quan Iy thanh vién” cho phép Space Owner thuc hién cac thao tac lién
quan dén quan tri nguoi ding trong mot khong gian space. Cu thé, chit s¢ hitu khong
gian c6 thé xem danh sach thanh vién hién c6, thém thanh vién méi vio space thong qua
viéc gui 101 moi, x6a thanh vién khong con nhu cau tham gia va thay ddi vai tro (Viewer,
Editor hodc Owner) dé phan quyén phu hop. Tt ca cac chirc ning nay déu duoc bao
gdm trong Use Case “Quan 1y thanh vién thudc space”, nham dam bao chi sé hitu co
thé kiém soét, phan quyén va bao mat khong gian 1am viéc mot cach hiéu qua.
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Hinh 3.3.5 Biéu d6 Usecase phdn rd chirc ning qudn Iy thong tin cd nhdn
Nguoi dung c6 thé thue hién cac thao tac lién quan dén quan 1y tai khoan ca nhan
clia minh, bao gdm: xem thong tin ca nhan, chinh sira thong tin ca nhan nhu thay doi
tén hién thi, mat khau, ciing nhu xem va thay d6i trang thai xac thuc da yéu tb (MFA).
Viéc cho phép nguoi dung diéu chinh cac thong tin ny gitip ting tinh chu dong, bao
mat va ca nhan hoa trai nghiém sir dung hé thng.

3.4. Pic ta biéu do usecase

3.4.1. Ddc td chirc ndang “theo vai tro trong mgt space”

Bang 3.4.1 Pac ta usecase “Xem danh sach tai liéu cua space”

Ma Use case UCo1

Tén Use case | Xem danh sach tai liéu ctia Space.

Tac nhan Thanh vién Space Viewer, Editor, Owner.

Mo ta Cho phép nguoi dung xem tat ca tai liéu hién c6 trong Space.

Tién diéu kién | Nguoi dung da ding nhap va 1a thanh vién ciia Space.

Ludng sy kién | 1. Ngudi ding truy cap trang chi tiét space.

chinh 2. H¢ théng hién thi danh séach tai liéu hién c6 trong Space.
(Thanh cong)

Ludng ngoai | Khong co tai liéu nao — hé thong hién thi thong bao “Hién chua
1€ c6 tai li€u nao trong space”.
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(That bai)

Hau diéu kién

Danh sach tai liéu dugc hién thi day du.

Bang 3.4.2 Pac ta usecase “Thém tai liéu cua space”

Ma Use case

ucCo2

Tén Use case

Thém tai liu cua Space.

Tac nhan

Thanh vién Space Editor, Owner

Mo ta

Cho phép nguoi dung tai Ién va thém tai liéu mdi vao Space.

Tién di€u kién

Nguoi dung da diang nhap va c6 quyén Editor hodc Owner.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon chirc nang “Thém tai li¢u”.

2. Chon file va dién thong tin mo ta

3. Hé¢ théng x4c nhan, hién thi trang thai xu 1y upload, luu tai
li¢u vao Space.

Lud6ng ngoai
1é
(That bai)

File khong hop I¢, file vuot qua gidi han dung luong/dinh dang, xur

ly file 16i — thong bao 1i.

Hau diéu kién

Danh sach tai liéu duoc hién thi day du.

Bang 3.4.3 Pac ta usecase “Xoda tai liéu cua space”

Ma Use case

ucCo3

Tén Use case

Xoa4 tai li¢u cua Space.

Tac nhan

Thanh vién Space Editor, Owner

Mo ta

Cho phép nguoi dung x6a céc tai liéu khong con str dung.

Tién di€u kién

Nguoi dung da dang nhap va cé quyén Editor hodc Owner.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tai li¢u can xda.
2. Chon “X6a” va xac nhan.
3. Hg¢ thong tién hanh x6a va cdp nhat danh sach.

Ludng ngoai
1¢

Tai li¢u khong tdn tai hodc d3 bi x0a trude d6 — thong bao 16i.
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(That bai)

Hau diéu kién

Tai liéu khong con xuat hién trong danh sach.

Bang 3.4.4 Pdc ta usecase “Xem chi tiét tai lidu ciia Space”

Ma Use case

ucCo4

Tén Use case

Xem chi tiét tai lidu cta Space

Tac nhan

Thanh vién Space Viewer, Editor, Owner.

Mo ta

Cho phép ngudi dung md va xem ndi dung chi tiét cua mot tai
liéu.

Tién di€u kién

Nguoi dung da dang nhdp va la thanh vién ctia Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon mot tai li€u tir danh sach
2. Hg thong hién thi ndi dung chi tiét cua tai liéu do.

Luéng ngoai
e
(That bai)

Tai liéu 161 hoic khong thé hién thi — hién thi thong bao 15i.

Hau diéu kién

Tai li¢u dugc mdé va hién thi ndi1 dung chi tiét.

Bang 3.4.5 Pac ta usecase “Xem thanh vién thuoc Space”

Ma Use case

uUcCos

Tén Use case

Xem thanh vién thudc Space.

Tac nhan

Thanh vién Space Viewer, Editor, Owner.

Mo ta

Cho phép nguoi dung xem danh sach thanh vién dang tham gia
Space.

Tién di€u kién

Nguoi dung da dang nhap va la thanh vién cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tab “Thanh vién”
2. Hg thong hién thi danh sach ngudi dung thudc space.

Ludng ngoai
1é

Danh sach bi 16i khi taii — thong bao 16i.
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(That bai)

Hau diéu kién

Danh sach thanh vién duoc hién thi.

Bang 3.4.6 Pac ta usecase “Swr dung ChatBot cua Space”

Ma Use case

UcCo6

Tén Use case

Str dung ChatBot cua Space.

Tac nhan

Thanh vién Space Viewer, Editor, Owner.

Mo ta

Cho phép ngudi dung trd chuyén véi ChatBot dé twong tac véi ndi

dung tai liéu.

Tién di€u kién

Nguoi dung da dang nhdp va la thanh vién ctia Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung truy cap trang chatbox.
2. Nguoi dung nhap ndi dung cau hoi.
3. Hg¢ thong ChatBot xur ly va tra 101 dya trén tai li€u da co.

Luéng ngoai
e
(That bai)

Hau diéu kién

Nguoi dung nhan dugc cau tra 101 tr ChatBot.

Bang 3.4.7 Pac ta usecase “Quan ly thanh vién thuoc Space”

Ma Use case

uco7

Tén Use case

Quan ly thanh vién thudc Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Cho phép chu Space thém, x6a hodc chinh stra quyén ctia thanh
vién thudc Space.

Tién di€u kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tab “Thanh vién”
2. Thém/xo6a/chinh stra quyén cac thanh vién.
3. H¢ thong cép nhat danh sach thanh vién

Ludng ngoai
1é

Ngudi dung da bi x6a trudc d6 — thong bao 16i
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

(That bai)

Hau diéu kién

Danh sach thanh vién véi quyén duoc hién thi dung.

Bang 3.4.8 Pac ta usecase “Cai dat Space”

Ma Use case

UCo08

Tén Use case

Cai dat Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Cho phép chu Space chinh stra gidi han API, dung luong file, sb
lugng file va thong tin Space.

Tién di€u kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tab “Cai dat”
2. Chinh stra cac gioi han va thong tin co ban
3. Luu thay do6i

Luéng ngoai
e
(That bai)

Hau diéu kién

Gi61 han va thong tin Space dugc cap nhat.

Bang 3.4.9 Pac ta usecase “Xoa Space”

Ma Use case

ucCo9

Tén Use case

Xo4a Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Cho phép chu Space x6a toan b Space, bao gdm dir liéu va thanh
vién.

Tién di€u kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon “Xoé space”.
2. He¢ thong yéu cau xac nhan.
3. Tién hanh x6a toan bd dir li€u Space

Ludng ngoai
1é

Huy thao tac trudc khi x4c nhan — khong thuc hién x6a
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

(That bai)

Hau diéu kién

Space bi x6a hoan toan khoi hé thong.

3.4.2. Ddc td chirc ndang cai ddat Space cvia chu space (Space Owner)

Bang 3.4.10 Dac ta usecase “Xem API Keys cua Space”

Ma Use case

UCl10

Tén Use case

Xem API Keys cua Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Cho phép chii Space xem danh sach cac API Key dang ton tai.

Tién di€u kién

Nguoi dung da dang nhap va la chu ctua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tab “Chat Api”.
2. Hg¢ thong hién thi danh sach API Key hién c6.

Lud6ng ngoai
1e
(That bai)

Dir liéu khong thé tai — hién thi 15i.

Hau diéu kién

Danh sach API Keys duoc hién thi.

Bang 3.4.11 Pac ta usecase “Tao API Key cua Space”

Ma Use case UCI11

Tén Use case | Tao API Key cua Space.

Tac nhan Thanh vién Space Owner.

Mo ta Cho phép chu Space tao mot API Key cho Space.

Tién diéu kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

3. Ngudi dung chon “Tao API Key”.
4. Nhap tén/mo6 ta cho Key.
5. Hg¢ thong sinh API Key va hién thi.
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

Luéng ngoai
1¢
(That bai)

Hé thdng tao that bai — hién thj 15i

Hau diéu kién

API Key mo1 duge tao va luu.

Bang 3.4.12 Dac ta usecase “Xoda API Key cua Space”

Ma Use case

UCl12

Tén Use case

Xoa API Key cua Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Xo6a bo API Key khong con st dung.

Tién diéu kién

C6 it nhat 1 API Key ton tai.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi ding chon API Key muén xoa.
2. Xac nhan x6a.
3. Hg¢ thong x6a va cap nhat danh sach.

Ludng ngoai
1e
(That bai)

API Key di bi x6a trude dé6 — hién thj 13i.

Hau diéu kién

API Key khong con xuét hién.

Badng 3.4.13 Ddc td usecase “Chinh sira gidi han sé hrot goi API ciia Space”

Ma Use case

UCl13

Tén Use case

Chinh stra gidi han sb luot goi API cua Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Thiét 1ap hodc diéu chinh sd luot goi API mdi ngay.

Tién dicéu kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tab “Gidi han”
2. Nhap gi61 han mdi
3. Hg¢ thong luu va 4p dung gidi han
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

Luéng ngoai
1¢
(That bai)

Hau diéu kién | Gidi han goi API dugc cip nhat.

Bdng 3.4.14 Ddc td usecase “Chinh sira gidi han so leong file ciia Space”

Ma Use case ucCl4

Tén Use case | Chinh stra gi¢i han s6 luong file cua Space.

Tac nhan Thanh vién Space Owner.

Mo ta Gi6i han tong s6 lugng file c6 thé tai 1én Space

Tién diéu kién | Nguoi ding da diang nhap va 1a chii cua Space.

Ludng sy kién | 1. Nguoi dung chon tab“Gidi han”
chinh 2. Chon s6 lugng file t0i da
(Thénh c@ng) 3. Luu thay doi

Ludng ngoai
1e
(That bai)

Hau diéu kién | Hé théng cap nhat va gidi han s6 luong file.

)

Bang 3.4.15 Ddc ta usecase “Chinh siwra gioi han do lon mo”NiﬁIe cua tai lieu’

Ma Use case UCl15

Tén Use case | Chinh sira gii han do 16n mdi file cua tai licu.

Tac nhan Thanh vién Space Owner.

Mo ta Gidi han d6 10n file c6 thé tai 1én Space

Tién diéu kién | Nguoi dung da ding nhép va 1a chu cua Space.

Ludng su kién | 1. Nguoi dung chon tab “Gi6i han”
chinh 2. Chon kich ‘Ehuéc file t01 da
(Thénh C(’Sng) 3. Luu thay doi
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Xay dung cong cu quadn ly va tra cvu tai liéu thong minh

Luéng ngoai
1¢
(That bai)

Hau diéu kién

Kich thudce tdi da mdi file duoc cap nhat.

Bang 3.4.16 Ddc ta usecase “Chinh sira thong tin co ban cua Space”

Ma Use case

UCl16

Tén Use case

Chinh stra thong tin co ban cua Space.

Tac nhan

Thanh vién Space Owner.

Mo ta

Cap nhat thong tin chi tiét ctia space.

Tién diéu kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon tab “General”
2. Nhap noi dgng can cap nhat
3. Luu thay doi

Ludng ngoai
1e
(That bai)

Hau diéu kién

Thong tin co ban ctia Space dugc cap nhat thanh cong.

3.4.3. Ddc ta chirc nang qudn ly thanh vién

Bang 3.4.17 Dac ta usecase "Thém thanh vién”

Ma Use case

ucCl17

Tén Use case

Thém thanh vién.

Tac nhan

Thanh vién Space Owner.

Mo ta

Chu space can thém mai1 thanh vién vao space vai role tuong ung

thong qua link hodc 161 moi.

Tién dicéu kién

Nguoi dung d3 dang nhap va co6 quyén Owner.

SVTH: Nguyén Truong Anh Minh

GVHD: ThS. Tran H6 Thuy Tién




Xady dung cong cu quan ly va tra cueu tai liéu thong minh

Luéng su kién
chinh
(Thanh coéng)

Nguoi dung chon “Moi thanh vién”.
Tim kiém theo tén hodc email.
Chon vai tro (role).

Copy link hodc bim giri 101 moi.

el

Luéng ngoai
e
(That bai)

Thanh vién da t6n tai — Thong bao da 1a thanh vién thudc space.

Hau diéu kién

Thanh vién méi dugc thém vao danh sach.

Bdng 3.4.18 Pdc td usecase ” Thay doi vai tro”’

Ma Use case

UCI18

Tén Use case

Thay ddi vai tro thanh vién.

Tac nhan

Thanh vién Space Owner.

Mo ta

Chu space thay ddi vai tro ctia mot thanh vién hién c6 (vidu tr
Viewer sang Editor).

Tién dieu kién

Nguoi dung da dang nhap va la chu cua Space.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung chon thanh vién can doi vai tro.
2. Chon vai tro mdéi trong danh sach.
3. Hg¢ thong cap nhéat va hién thi vai tro moi.

Ludng ngoai
e
(That bai)

Khéng duoc thay ddi vai tro chinh minh.

Hau diéu kién

Vai tro cua thanh vién dugc cap nhat thanh cong.

Bang 3.4.19 Ddc ta usecase "Xoa thanh vién”

Ma Use case

UCl19

Tén Use case

Xoa thanh vién.

Tac nhan

Thanh vién Space Owner.

Mo ta

Chu Space mudn xoa mot thanh vién khoi Space.

Tién diu kién

Nguoi dung da dang nhap va la chu cua Space.
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Xay dung cong cu quadn ly va tra cvu tai liéu thong minh

Luéng su kién
chinh
(Thanh coéng)

1. Ngudi ding chon mot thanh vién cu thé.
2. Chon chtrc ndng “Xo4 thanh vién”.
3. Hg¢ thong xac nhan hanh dong va xo4a khoi danh sach.

Ludng ngoai
1é
(That bai)

Khéng thé ty xo4 chinh minh.

Hau diéu kién

Thanh vién bi xo4 khéi Space va mét quyén truy cap.

3.4.4. Ddc td chirc nang qudn ly thong tin cd nhdn

Badng 3.4.20 Dac ta usecase “Xem thong tin cd nhdan”

Ma Use case

ucC20

Tén Use case

Xem thong tin ca nhan.

Tac nhan

Nguoi dung.

Mo ta

Cho phép nguoi dung xem thong tin ¢4 nhan ciia minh nhu tén,
email, ngay tao tai khoan, trang thai bao mat MFA,...

Tién di€u kién

Nguoi dung da dang nhap.

Luéng su kién
chinh
(Thanh cong)

1. Nguoi dung truy cap “Thong tin ca nhan™.
2. Hg¢ thong hién thi thong tin nguoi dung.

Ludng ngoai
1é
(That bai)

Khoéng thé truy xuét dit liéu — thong bao 15

Hau diéu kién

Thong tin ¢4 nhan dugc hién thi.

Bang 3.4.21 Dac ta usecase “Chinh sira thong tin ca nhan”

Ma Use case

UC21

Tén Use case

Chinh stra thong tin ca nhan.

Tac nhan

Nguodi dung.

Mo ta

Cho phép nguo1 dung cép nhat thong tin cd nhan cua minh.

Tién didu kién

Nguoi dung da dang nhap.
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Xay dung cong cu quadn ly va tra cvu tai liéu thong minh

Luéng su kién
chinh
(Thanh coéng)

Nguoi dung truy cap “Thong tin ca nhan”.
Chon “Chinh stra”.

Nguoi dung cép nhat va nhén luu.

Hé thdng xac nhan va cap nhat di lidu

el

Luéng ngoai
e
(That bai)

Hau diéu kién

Thong tin c4 nhan dugc cap nhat.

Bang 3.4.22 Ddc ta usecase “Xem trang thai xac thuc MFA”

Ma Use case

UuC22

Tén Use case

Thay ddi trang thai xac thuc MFA.

Tac nhan

Nguoi dung.

Mo ta

Hién thi trang thai hi¢n tai cua xac thuc MFA (dang bét/tét)

Tién diéu kién

Nguoi dung da dang nhap.

Luéng su kién
chinh
(Thanh cong)

1. Ngudi dung chon tab “Bdo mat”.
2. Hg thong hién thi trang thai MFA.

Ludng ngoai
1é
(That bai)

Hau diéu kién

Trang thai MFA duoc hién thi.

Bdng 3.4.23 Ddc ta usecase “Thay déi trang thdi xdc thue MFA”

Ma Use case

ucC23

Tén Use case

Thay d6i trang thai xac thuc MFA.

Tac nhan

Nguodi dung.

Mo ta

Cho phép ngudi ding bat hoidc tit MFA cho tai khoan

Tién di€u kién

Nguoi dung da dang nhap.
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

1. Nguoi dung chon tab “Bao mat”.
Luéng sukién | 2. Chon “Thiét 1ap xac thuc 2 yéu t6”.
chinh 3. Quét ma QR sau d6 nhap code.
(Thanh cong) | 4. Chon xac minh va kich hoat

5. H¢ théng cap nhat trang thai.
Ludng ngoai
1é
(That bai)

Hau diéu kién Trang thai MFA duogc cap nhat thanh cong.

3.5. Biéu d6 hoat dong

3.5.1. Ung dung Web (Web App)

e Dang ky
o

Lua chon phuong thac dang ky/

Y
r "Noust ding nhip thing th diag ky?*  —

Y
NAOD T80, emald, mM i Ding nhdp v Googe
|
v ' s
Khan Dang ky LA ngust gung mars ==
rdng
A 4

Chuydn 38n hé thing

Mng &y thanh can _
Qi ttarh ity ¢

Sau khi d&ng ky thanh céng/

Y
N p thang tn oo b (vl @y tée hidn thi, anh dp denl

T -

I

Y Y

Hén thi md OR Bang ky hobn tAt

.

Nout dung nhip md x8c mink

v

by "M 28 munh Sung?”

A Y

Hén ty md backup B840 W4 md xdc minh
Y X
D8 ky hodn tit L
L -
Y
@

Hinh 3.5.1 Biéu dé hoat dong dang ky
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

Nguoi dung c6 thé chon ding ky bang cach nhap thong tin thu cong hodc sur dung
dang nhap Google. Néu 1a nguoi dung moi, ho sé tiép tuc khai béo thong tin co ban va
tiy chon thiét 1ap xac thuc hai yéu t6 (MFA). Trong truong hop bat MFA, ngudi dung
can quét ma QR va nhap mi xac minh. Néu ma hop 1¢, hé théng hién thi mi du phong
va hoan tat ding ky. Nguoc lai, néu boé qua MFA hodc mi xac minh sai, quy trinh xu 1y
twong ung s& dién ra.

e Dang nhdp

®

Lya chn phung thc 3ng nhip/ l

*Dang nhdp bng emaill & mt kh&u?* 1

"‘I'-‘

Nhap email va mat khdu Dang nhip bng Google
Xac thyc t@al khoan Xac thyc Google
[_ .) < J

Sau xac thyc tai khoan/

Y

to “Tal k¥hodn co bt MFAY" L

¥ Y
Yéu cdu nhip ma MFA Dang nhip thanh cbng
Nguti dng nhip ma
Y
QJr—ng “ME& NF A dung?
Y ¢
Bang rhap thanh cdng Bao 16/ md MFA
®
|
.:‘..:|

Hinh 3.5.2 Biéu dé hoat dong ding nhdp

Nguoi dung c6 thé chon ding nhip bing email va mat khau hoic théng qua Google.
Sau khi xac thuc tai khoan thanh cong, hé théng kiém tra xem tai khoan c6 bat xac thuc
da yéu t6 (MFA) hay khong. Néu c6, nguoi dung dugc yéu cau nhap ma MFA. Néu ma
hop 18, qua trinh ding nhap hoan tit; néu khong, hé thong bao 15i. Néu tai khoan khong
bat MFA, nguoi ding s& duge dang nhap ngay sau budc xac thyc ban dau.

e Tao Space
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User System

®
L

B "Tpo Space”

¥
Hilfn thi Toren tan Space

¥

ke thiing tin Spads

¥

Hihdn nut "Taa

[— e
L
Kl tra sl ooy Space fidkn

¥
T ho Wugl g hant L] —
¥
Thalnig Bao "D dad golll han &8 |ugng Space”™ XU byl T Spale
¥ ¥
L Thitng hiss ko thiinh céng
¥
Khdn bhirg Do
®

Hinh 3.5.3 Biéu do hoat dong tao Space

Nguoi ding bat dau bang cach badm nut "Tao Space", hé thong s& hién thi form
nhap thong tin. Sau khi nguoi ding nhap dir liéu va nhan "Tao", hé thong s& kiém tra
xem ngudi dung di dat dén gidi han sb lugng Space cho phép hay chua. Néu di dat gi6i
han, hé théng thong bao va két thac quy trinh. Néu chua, hé théng xu ly yéu cau, tao
Space méi va giri thong bao thanh cong trd lai cho nguoi dung.

e  Tii tai liéu Ién h¢ théng
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Lismy Sysism Ry Sereer
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Hinh 3.5.4 Biéu dé hoat dong tdi tai liéu lén hé thong

Nguoi dung tai 1én tai liéu vao Space, trong do viéc phan tich noi dung va xu ly tai
liéu duoc chuyén sang RAG Server. Hé thong kiém tra s lugng tai li¢u trong Space,
néu di dat gi6i han s& thong bao 10i. Néu khong, hé thong kiém tra dinh dang file, luu
tam va chuyén trang thai sang trang “Upload Progress”. Liic nay, RAG Server dam
nhiém viéc phan tich tai liéu, xtr Iy nd1 dung va cép nhat céc trang thai tuong ting cho
t61 khi hoan tat qua trinh upload.

3.5.2. H¢ théng RAG

e Xi¢ Iy phdn logi, chiét xuit cdc logi thong tin tir vin bdn

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran H6 Thuy Tién 53



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

RAG Ingestion Flow - File Type & Data Type Routing

Y
Receive upioaded dotument

Y
Detect MIME type

POF of DOCIK? 3" Excel or CSV? 3 TXT?
i res yos ¢. s
Y Y

Porse file Extract Tables only Use raw text Mot unsupported fomat
Extract Teat, Tables, images ,,'

v $ y

1

Y
Classity Tables

Y v v

Smab . 24
Route Text o Text Handler Route images to Image Handler ‘ . Table size < 2387 l
e < Y

Route to Smal Table Handler Route 0 Large Tabde Handler

| o> |
v v ¥

'.
L )

Hinh 3.5.5 Biéu dé hoat dong xir Iy phdn loai, chiét xudt cdc loai thong tin tir vin bdn

Hé¢ théng s€ dua vao tung loai tép dir li€u dugc Upload 1€n va trich xuét céc loai
thong tin c6 trong tép do. Tuy ting loai dit liéu hé thdng s& c6 cach phan tich va luu trix
khac nhau dé t6i wu hoa kha nang truy van.

e Xuw ly thong tin dang vdn bdn
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

RAG Ingestion Flow - Text Processing

?

Recelve extracted or raw text

‘

Summarize using LLM

.

Add user description + summary

.

Send to RAG Import API

v

Embed into vector store

v

Update document status

¢

’

Hinh 3.5.6 Biéu dé hoat dong xir Iy thong tin dang vin ban

Vin ban duoc trich xudt tir tai lidu (PDF, DOCX hoac file van ban). H¢ théng tom
tit noi dung bang mé hinh ngdn ngit (LLM), két hop mé ta tir ngudi dung, sau d6 gui
n6i dung da tom tat dén backend RAG dé luu trit va tim kiém ngit nghia.

e Xuw ly thong tin dang hinh danh
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

RAG Ingestion Flow - Image Processing

?

Receive extracted images |

Y

Find nearest text comtext in its document

v

Generate image summary using LLM

v

Upload image to S3

Y

Build image markdown reference

Y

Embed summary + context

v

Store in Qdramt Vector Database

Y

Update document status

¥

O

Hinh 3.5.7 Biéu dé hoat dong xit Iy théng tin dang hinh dnh

Céc hinh anh trong tai liéu dugc xir 1y bang cach tim ngit canh xung quanh, phan
tich ni dung hinh bang mé hinh AT (GPT-40), va sinh tom tat. Hinh dugc tai 1én S3, sau
d6 embedding ctia phin mé ta va ngit canh duoc luu trit vao Qdrant dé phuc vy truy van
nglt nghia theo hinh anh.

e Xuw ly thong tin dang bang (nhd)
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Xady dung cong cu quan ly va tra cueu tai liéu thong minh

RAG Ingestion Flow - Small Table Handling

?

Receive small table

Y

Convert to Markdown text

Y

: Embed with metadata

Y

| Store in vector store

v

Send to RAG Import AP|

.

Update document status

O
Hinh 3.5.8 Biéu dé hoat dong xit Iy théng tin dang bang (nhd)

Cac bang nho (it dit liéu, cau tric don gian) duoc chuyén thanh dang vin ban
Markdown, sau d6 xur Iy tuong tu nhu van ban: thyc hién embedding va giri 1én hé¢ théng
RAG dé phyc vy tim kiém. Viéc nay gitip tan dung thong tin tir bang mot cach linh hoat
ma khong can luu trir c6 cau tric.

e Xu ly thong tin dang bang (lon)

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran H6 Thuy Tién 57



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

RAG Ingestion Flow - Large Table Processing

|}

Y

Necewe large tatie

v

Analyze headers and row content

Y

Normalize cata types and values
]

Y

Crop 1o 10 representative rows

|
X

Column & Schem3 Understanding)
Y
Use Al Lo analy2e columns

Table Description| & Summary )
Y Y
Infer types, examples, descriptions Use Al to summarize table pumpose
Y ¥
Cermrate CREATE TABLE SOL Generate Lable-lovel meadats
Y

Execute CREATE TABLE In Postgres

) ”
Merge schemas and metadats
Re-parse full table (sl rows)
Embedding and Storagh/
Data | rt >
& Insertion
‘—a————-) v Embed table summary, structure, and metadata
Insert all rows into created SOL table l
Insest into Odrant Vector DB
|
Updste documert status (o “complete”
@)

Hinh 3.5.9 Biéu do hoat dong xir Iy théng tin dang bdng (Iém)

Trong quy trinh x&r 1y bang dit liéu 16n, hé thdng chu dong cit giam bang xudng
con 10 dong dai dién trude khi dua vao Al phan tich. Viée nay nham ti uu hoa hiéu suit
va dam bao dau vao nam trong gii han xtr 1y cua cac mé hinh ngdn ngit 16n (LLM),
vbn khong phit hop véi hang tram hay hang nghin dong dir liéu cung ltc. Mic du chi sir
dung 10 dong, nhung day 1a s6 luong du dé Al hiéu duoc cdu triic chung ciia bang, kiéu
dr liéu tung cot, dinh dang phé bién, cling nhu ngir canh téng thé. Nho do, hé théng co
thé sinh ra cau 1énh CREATE TABLE chinh xac va xay dung metadata mé ta noi dung
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bang modt cach hi¢u qua, ma khong can tai toan bd dit liéu vao moé hinh. Pay 1a su can
bang gilta tinh chinh xac va hi¢u suat, rat phu hop vdi cac workflow xtr 1y quy mo 16n.

o Xi¢ Iy truy vin ciia nguwoi diing

Liser Server RAG Server
T
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¥
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L
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¥
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. ¥
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L L
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Hinh 3.5.10 Biéu d6 hoat déng xir Iy truy van ciia nguoi ding

Nguoi dung khoi tao truy van va giri &én Server. Tai day, Server kiém tra gi6i han
truy van dé dam bao khong vuot qua s lugng cho phép. Néu hop 18, truy van duoc
chuyén tiép dén RAG Server. RAG Server ghi nhan truy van vao co sé dit liéu, sau do
d6ng thoi thyc hién truy van ba ngudn dit lidu: bang (Table Retrieval), hinh anh (Image
Retrieval), va vin ban (Text Retrieval). Két qua tir cac ngudn duoc tong hop, sinh cu
tra 101 va guri vé Server, sau d6 dugc tra lai cho nguodi dung.
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3.6. Biéu do tuin ty

3.6.1. Quy trinh truy vin div liéu va trd 10i theo truy vin ciia nguwoi ding
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Hinh 3.6.1 Biéu dé tuan tw quy trinh truy van va trd 1oi truy vin

User gui truy van dén Server, Server chuyén tiép truy vin cho Master Agent.
Master Agent ddng thoi giri truy van dén cac dich vu va co so dit liéu twong Gmg dé 1dy
thong tin:

e Text Service: tim tai liéu lién quan theo truy van.

e Image Vector DB: truy van dit liéu anh vector.

e Table Agent: dua trén ché do metadata only hodc full dé 1ay metadata bang hodc
truy van dit liéu thue tir Table Vector DB va SQL Database.

Céc truy van nay c6 thé thyc hién song song hoic khong can phai xay ra dong thoi.

Sau khi nhan dugc cac dit liéu truy van, Master Agent chuyén két qua cuing System
Prompt dén Role-Playing Agent dé tao ra cdu tra 151 pht hop voi yéu cau va ngir canh
da dinh. Role-Playing Agent tra lai cau tra 161 cho Master Agent, sau d6 Master Agent
lru lai truy van va cau tra 16i vao bang chat histories va giri phan hoi cudi cing vé
Server, roi Server tra lai két qua cho User.
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Hé thong luu toan b truy vAn va ciu tra 101 trong bang chat_histories dé phuc vu
viéc theo ddi lich sir va cai thién chat luong tra 161. Khi can x6a dit lidu (nhu Space hoac
Document), Server s& ldy danh sach document dé xo6a dir liéu lién quan trén S3, dong
thoi giri 1énh x6a tong thé cho RAG Server dua trén space_id dé x6a dit liéu vector trong
cac dich vu Text, Image, Table Vector DB va SQL Database, dam bao dit li¢u dugc don
sach toan dién.

3.6.2. Quy trinh xoda mgt Space
L

Usar m Main DB (Space & Docs) LWe SEOES .o Som e
.'[‘:'ﬂ:‘f.:'_i""i"."_":‘.'.'?:_'?."_"...?:;._
|

| Ly danh sdch Document thudc Space -5-:I.1tl.'_l\:|l}

1

List<Documents {doc_id .} [ |

|E| lijnh xia theo space_id (xda Test, Image, Table, SQL)

S
L: Eic nlan xod aoeg
hnp _‘,:' [Vl timg Dooament tromg bt
| Tda &0 Hda documant_id trén 53 2
| =
.:_':"d dif lidu Space (space_id)
User m Main DB (Space & Docs)  SERaieiill 53 Storage

Hinh 3.6.2 Biéu dé tudn tw quy trinh xod space

Nguoi ding giri yéu cau xoa Space dén Server. Server sé truy van danh sach cac
tai liéu (Document) thudc Space do tir co sé dir li€u chinh, sau d6 gtri 1énh x04 dya trén
Space ID dén RAG Server dé xo4 toan bo dir liéu lién quan dén Space trong cac hé thong
luu trit vector nhu Text Service, Image Vector Database va Table Vector Database, cling
nhu cac bang dir liéu twrong Gmg trong SQL Database. Tiép theo, Server tién hanh xo4
tung tai liéu trén bd nhd S3 dya theo danh sdch Document da léy trude do. Cudi cung,
Server xo4 ban ghi Space trong co sé dit liéu chinh dé hoan tit qu4 trinh.
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3.6.3. Quy trinh xod m¢t tép tai liéu
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Hinh 3.6.3 Biéu dé quy trinh xod tép tdi liéu

Nguoi ding giri yéu cau xoa Document dén Server. Server chuyén tiép yéu cau nay
dén RAG Server dé xoa cac dir liéu vector lién quan dén Document trong cac dich vu
Iuu trit vector va dif liéu trong SQL Database néu c6. Song song dé, Server ciing xo4 dit
liéu géc ctia Document trén bd nhé S3. Sau khi cac bude xo0a dit liéu hoan tat, Server sé
x0a ban ghi Document trong co s¢ dir liu chinh, dam bao toan b dir li¢u lién quan
duoc loai bo sach sé€.
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3.7. Co sé dir liéu

a
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Hinh 3.7.1 Co so dir liéu

Co s¢ dir 1iéu bao gébm cac bang:
e Bang users

Luu thong tin ngudi dung hé thong.
Bang 3.7.1 Bang users
Tén cit Kiéu dir liéu M ta
id integer Khoéa chinh
username character varying(255) Tén ding nhap (duy nhat)

email character varying(255) Email nguoi dung (duy nhat)
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tier_id integer Goi dich vy dang dung

active boolean Trang thai hoat dong

created_at  timestamp Thoi diém tao

updated_at  timestamp Thoi diém cap nhat

mfa_enabled boolean Trang thai xac thue da yéu té (MFA)
Index:

- email: tim kiém nhanh bang GIN (trigram)
- username: tim kiém nhanh bang GIN (trigram)

e Bang user auth_credentials
Luu thong tin dang nhap cta nguoi dung.

Bang 3.7.2 Bang user_auth_credentials

Kiéu dir liéu

id integer Khoéa chinh

user_id integer Lién két nguoi dung

auth_type character Loai xac thuc (password, Google,...)
varying(50)

password hash  text Hash mat khau

external_id character ID cua dich vu bén ngoai (Google,
varying(255) Facebook,...)

created_at timestamp Thoi diém tao

updated_at timestamp Thoi diém cép nhat

e Bang user_mfas
Thong tin xac thuc da yéu tb (MFA).

Bang 3.7.3 Bang user_mfas

Tén cjt Kiéu dir liéu M5 ta
id integer Khoa chinh
user_id integer Lién két nguoi dung
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secret character varying(255) Ma bi mat MFA
backup codes jsonb Danh sach ma du phong
verified boolean ba xac thuc hay chua
created_at timestamp Thoi diém tao
updated_at timestamp Thoi diém cap nhat

e Bang tiers
Quan 1y cac go1 dich vu cia nguoi dung.

Bang 3.7.4 Bang tiers

Kiéu dir liéu

id integer Khoa chinh

space_limit integer Gi6i han s6 khong gian
document_limit integer Gi6i han s6 tai liéu
query_history limit integer Giéi han lich st truy van
query_limit integer Gi6i han truy van
cost_month numeric(10,2) Chi phi theo thang
discount numeric(5,2) Murc chiét khau (%)
created_at timestamp Thoi diém tao
updated_at timestamp Thoi diém cap nhat

file size limit kb integer G161 han kich thudc té&p (KB)
api_call limit integer Gi61 han goi API

e Bang spaces

Luu thong tin cac khong gian luu trir tai liéu

Bang 3.7.5 Bang spaces
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id integer Khoéa chinh

name character varying(255) Tén khong gian

description text Mo ta khong gian

privacy_status boolean Trang thai riéng tu

created_at timestamp Thoi diém tao

updated_at timestamp Thoi diém cap nhat

document_limit  integer Gidi han s6 tai liéu

file_size limit_kb integer G161 han kich thude tép (KB)

api_call_limit integer Gi61 han lugt goi API

system_prompt  character System Prompt ChatBot cua khong
varying(1024) gian

e Bang space_roles
Pinh nghia vai tro cia nguoi dung trong khong gian.

Bang 3.7.6 Bang space roles

Kiéu dir liéu

id integer Khoa chinh

name character varying(255)  Tén vai trd (duy nhat)
permission integer Gia tri quyén han tuong tng
created_at timestamp Thoi diém tao

updated_at timestamp Thoi diém cap nhat

e Bang space_users
Quan 1y cac thanh vién trong mdi khong gian.

Bang 3.7.7 Bang space users

Kiéu dif liéu

id integer Khoéa chinh
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user_id integer Nguoi dung tham gia
space_id integer Khong gian tuwong img
space_role_id integer Vai tro trong khong gian
created_at timestamp Thoi diém thém vao
updated_at timestamp Thoi diém cap nhat

Index: Kho4 (user_id, space id) 1a duy nhat.
e Bang space_invitations
Quan 1y 101 moi tham gia khong gian dén ngudi ding cu thé.

Bang 3.7.8 Bang space_invitations

Tén cot Kiéu dit liéu M5 ta

id integer Khoéa chinh

space_id integer Khoéng gian moi

space_role id integer Vai tro dugc gan khi tham gia
invited_user id  integer Nguoi duge moi

inviter_id integer Nguoi giri 101 mot

status character varying(50) Trang thai 161 moi
created_at timestamp Thoi diém tao

updated_at timestamp Thoi diém cap nhat

Index: Khoa (invited user id, space id) 1a duy nhét.
e Bang space_invitation_links

Luu trit cac lién két moi nguoi dung tham gia khong gian.

Bang 3.7.9 Bang space_invitation_links

Tén cit Kiéu dir liéu M5 ta

id integer Khoéa chinh

space_id integer ID khong gian dugc moi tham gia
space_role_id integer Vai tro khi tham gia
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created_at timestamp Thoi diém tao lién két
updated_at timestamp Thoi diém cap nhat

e Bang space_api_keys
Quan ly cac khoa API cua tung khong gian.

Bang 3.7.10 Bang space _api_keys

Kiéu dir li¢u

id integer Khoéa chinh

name character varying(255)  Tén khoa

description text Mo ta khoa

space_id integer ID cta khong gian str dung khoa

e Bang documents
Luu thong tin tai liéu dugc tai 1én hé thong.

Badng 3.7.11 Bang documents

Tén cot Kiéu dir liéu M6 ta

id integer Khoéa chinh

space_id integer Lién két dén bang spaces

s3_url text Puong dan tép trén Amazon S3

privacy_status boolean Trang thai riéng tu (mac dinh: true -
Public)

created_at timestamp Thoi diém tao tai liéu

updated_at timestamp Thoi diém cap nhat tai liéu

name character varying(255) Tén tai li¢u

processing_status integer Trang thai xu ly

size integer Kich thuoc tép (byte)

mime_type character varying(255) Kiéu MIME cua tép
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description character Mo ta tai licu
varying(8192)

e Bang user_query_sessions
Quan 1y cac phién truy van cta ngudi dung trong tirng khong gian.

Bang 3.7.12 Bang user query sessions

Tén cot Kiéu dir liéu M6 ta

id integer Khoa chinh

user_id integer Nguoi dung
space_id integer Khong gian truy van
created_at timestamp Thoi diém tao
updated_at timestamp Thoi diém cap nhat
temp_ message text Tin nhin tam thoi

e Bang user queries (deprecated)
Luu cic truy van nguoi dung giri dén hé théng.

Bang 3.7.13 Bang user _queries

Tén cot Kiéu dir liéu M ta

id integer Khoa chinh
query_session_id integer Phién truy vén lién két
query character varying(1024) Ni dung truy van
created_at timestamp Thoi diém tao
updated_at timestamp Thoi diém cap nhat
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e Bang chat_histories

Luu trir lich st tro chuyén gifta nguoi dung va ChatBot.

Bang 3.7.14 Bang chat_histories

Tén cot Kiéu dir liéu M0 ta

id integer Khoa chinh, dinh danh duy nhat moi
ban ghi

session_id integer ID ctia phién truy vén, lién két dén

bang user _query_sessions

message jsonb Dir liéu tin nhin (dinh dang JSON)
created_at timestamp Thoi diém tao ban ghi
updated_at timestamp Thoi diém cap nhat ban ghi
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CHUONG 4. TRIEN KHAI THUC TE

4.1. Céu triic hé thong

) ’ t“
M " |

Users Developers

\ . ¥
NEXT. - e

| Q FastAPI
Web Chent AF1 Sarver RAG Server

I
—]
f““@:’
\ —4
e

Master Database RAG Database
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Hinh 4.1.1 Tong quan vé hé thong

Hé thong gém 3 thanh phan chinh: Web Client (Next.js), API Server va RAG
Server (n8n + FastAPI), két n6i v6i hai co s dir liéu PostgreSQL (Master va RAG).
Nguoi ding truy cap hé théng qua Nginx, noi dinh tuyén dén giao dién Web Client hoic
cac APIL. Developers sé truy cip vao RAG Server dé ciu hinh, thiét 1ap workflows trong
n8n hoic tiy chinh cac logic A/RAG trong FastAPI, nham phuc vu céc truy vn ning
cao tir nguoi dung.
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4.2. Méi truwong phat trién
e (Cong cy phat trién:
- Visual Studio Code
- Postman
e Ngon ngtr 1ap trinh Backend:
- Go
- Python
e Framework Backend:
- Gin (API Server viét bang Go)
- FastAPI (LightRAG API Server viét bang Python)
e Ngobn ngir 1ap trinh Frontend:

- TypeScript

e Framework Frontend:
- Next.js

e Ngobn ngir cho Al Agent:
- Python (LightRAG)

- Javascript (n8n Workflow)
e Framework Al Agent:

- n8n (workflow engine with Al Agent)

- LightRAG (retrieval-augmented generation library)
e (Co sd dir licu:

- PostgressSQL
e Hgé théng quan Iy ma ngudn:

- Git/ GitHub

4.3. Mbi truong trién khai
e Dong goi g dung trong Docker
e Trién khai méi truong Staging va Production 1én Cloud (AWS, GCP).

4.4. Trién khai ciu tric hé thong

4.4.1. Trién khai API Server (Go Gin)

API Server dugc trién khai st dung Golang va Framework Gin. Kién trac Server
dugc st dung mo hinh repository-service. Khi tuong tac véi Database, Server st dung
thu vién ORM cua Golang — GORM. Cau tric thu muc nhu sau:

dutgrad-server/
— cmd/

root.go
migrate.go
seed.go

— configs/

L— config.go
— controllers/
— databases/

database.go
entities/
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t:: migrations/
repositories/
helpers/

middlewares/

models/

L— dtos/
CreateUserDTO.go
UpdateUserDTO. go
LoginDTO.go

server/

': route.go

server.go

services/

Céc thyc thé ORM ciia GORM dugc dinh nghia ¢ databases/entities va Repository
tuong trng cua ching & databases/repositories. Lop Service ¢ services/ tuong tac truc
tiép voi cacc Repository, xtr 1y nghiép vu va tra vé két qua cho 16p Controller &
controllers/. API Server cung cap cac API sau phuc vu cho Web-Client:

Bang 4.4.1 Bang mo ta APIs cua API Server (Go Gin)

Method Description

User APIs

GET /v1/user/me Lay théng tin nguoi
dung hién tai

GET /v1/user/search Tim kiém ngudi ding

GET /vl/user/tier Lay thong tin goi dich vu
cua nguoi dung

GET /v1/user Lay danh sach tat ca
nguoi dung (CRUD)

GET /vl/user/:id Lay thong tin mot nguoi
dung cu thé (CRUD)

POST /vl/user Tao nguoi dung maoi
(CRUD)

PUT /v1l/user/:id Cap nhat toan bo thong
tin nguoi dung (CRUD)

PATCH /v1/user/:id Cap nhat mot phan théng
tin nguoi dung (CRUD)

DELETE /v1/user/:id Xdba ngudi dung
(CRUD)
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GET /v1l/invitations/me
Authentication APIs

POST /v1l/auth/register
POST /v1l/auth/login

POST /v1/auth/external-auth
POST /v1l/auth/exchange-state
POST /v1l/auth/verify-mfa
MFA Management APIs

GET /v1/auth/mfa/status
POST /v1l/auth/mfa/setup
POST /v1l/auth/mfa/verify
POST /vl/auth/mfa/disable
OAuth APIs

GET /v1l/auth/oauth/google
Document APIs

GET /v1l/documents

GET /v1l/documents/:id
HEAD /v1l/documents/count/me
POST /v1l/documents/upload

Lay danh sach 101 moi
cua nguoi dung hién tai

bang ky tai khoan moi
Ding nhép vao hé thong

Xac thuc voi dich vu bén
ngoai

Trao d6i trang thai xac
thuc

Xac thuc MFA (Multi-
Factor Authentication)

Lay trang thai MFA hién
tai

Thiét lap MFA
Xac nhan thiét 1ap MFA

Vo hiéu hoa MFA

Xac thuc qua Google
OAuth

Lay danh sach tat ca tai
liéu

Lay thong tin mot tai
liu cu the

bém s6 lugng tai ligu
cua nguoi dung hién tai

Tai lén tai liéu moi
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PUT /v1/documents/:id Cap nhat toan bd thong
tin tai liéu

PATCH /vl/documents/:id Cap nhat mot phan théng
tin tai liéu

DELETE /vl/documents/:id Xoa tai liéu

Space APIs

GET /v1/spaces Lay danh sach tat ca
khong gian

GET /vl/spaces/roles Lay danh sach vai tro
trong khong gian

GET /v1/spaces/public Lay danh sach khong
gian cong khai

GET /v1/spaces/popular Lay danh sach khong
gian pho bién

GET /v1/spaces/user/:id Lay danh sach khong
gian cila mdt nguoi dung

GET /v1/spaces/me Lay danh sach khong
gian cua nguoi dung
hién tai

HEAD /v1/spaces/count/me Pém s6 lugng khong
gian cua nguoi dung
hién tai

POST /v1/spaces/join Tham gia vao mot khong
gian

POST /v1/spaces Tao khong gian mai

GET /v1/spaces/:id Lay thong tin mot khong
gian cu thé

PUT /v1/spaces/:id Cép nhat toan bo thong
tin khong gian

PATCH /v1/spaces/:id Cap nhat mot phan théng
tin khong gian

DELETE /v1/spaces/:id Xoa khong gian
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GET /v1l/spaces/:id/members

GET /v1/spaces/:id/invitations

GET /v1l/spaces/:id/user-role

GET /v1l/spaces/:id/documents

PUT /v1l/spaces/:id/invitation-1link
POST /v1l/spaces/:id/invitations

POST /v1l/spaces/:id/join-public

POST /v1/spaces/:id/chat

PATCH /v1l/spaces/:id/members/:memberId/role
DELETE /v1/spaces/:id/members/:memberId
Space API Keys

GET /vl/spaces/:id/api-keys

GET /v1l/spaces/:id/api-keys/:keyId
POST /v1/spaces/:id/api-keys

DELETE /v1l/spaces/:id/api-keys/:keyId
Space Invitation APIs

GET /v1/space-invitations/count

GET /v1/space-invitations

Lay danh sach thanh
vién trong khong gian

Lay danh sach 161 moi
trong khong gian

Lay vai tro nguoi ding
trong khong gian

Lay danh sach tai lidu
trong khong gian

Lay lién két moi tham
gia khong gian

Moi nguoi dung vao
khong gian

Tham gia vao khong
gian cong khai

Tro6 chuyén trong khong
gian (yéu cau API key)

Cép nhat vai tro thanh
vién trong khong gian

Xoa thanh vién khoi
khong gian

Lay danh sach API key
ctua khong gian

LAy thong tin mot API
key cu thé

Tao API key méi

Xo6a API key

Dém s6 lugng 161 moi
khong gian

Lay danh sach 161 moi
khong gian
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GET /vl/space-invitations/:id
PUT /vl/space-invitations/:id
PUT /vl/space-invitations/:id/accept
PUT /vl/space-invitations/:id/reject
PATCH /v1l/space-invitations/:id
DELETE /vl/space-invitations/:id

Space Invitation Links APIs

GET /v1l/space-invitation-links
GET /vl/space-invitation-links/:id
POST /v1/space-invitation-links
PUT /v1/space-invitation-links/:id
PATCH /vl/space-invitation-1links/:id
DELETE /v1/space-invitation-links/:id
User Query Session APIs

GET /vl/user-query-sessions

GET /vl/user-query-sessions/:1id
POST /v1l/user-query-sessions

PUT /vl/user-query-sessions/:id

Lay thong tin mot 10
moi cu thé

Cap nhat thong tin 101
moi

Chap nhéan 161 moi
Ttr choi 161 moi

Cap nhat mot phan thong
tin 101 mo1

Xdba 161 moi

Lay danh sach lién két
moi (CRUD)

Lay thong tin lién két
moi cu thé (CRUD)

Tao lién két moi méi
(CRUD)

Cép nhat :toén bd thong
tin li€n ket moi (CRUD)

Cap nhat mot phan thong
tin lién két moi (CRUD)

Xo6a lién két moi
(CRUD)

L'giy danh séach phién truy
van (CRUD)

Lg"ly thong tin phién truy
van cu thé¢ (CRUD)

Tao phién truy van méi
(CRUD)

Cap nhat toan bg thong
tin phién truy van
(CRUD)
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PATCH /vl/user-query-sessions/:1id

DELETE /vl/user-query-sessions/:1id

GET /vl/user-query-sessions/me

GET /vl/user-query-sessions/:1id/temp-
message

GET /v1l/user-query-sessions/:id/history

HEAD /v1l/user-query-sessions/me

POST /vl/user-query-sessions/begin-chat-
session

DELETE /vl/user-query-sessions/:id/history

User Query APIs

GET /v1/user-query

GET /vl/user-query/:id

POST /vl/user-query

PUT /vl/user-query/:id

PATCH /vl/user-query/:id

DELETE /v1l/user-query/:id

POST /v1/user-query/ask

Cap nhat mot pl}én thong
tin phién truy van
(CRUD)

X6a phién truy van
(CRUD)

Lay phién truy van ciia
nguoi dung hién tai

Lay tin nhin tam thoi
theo ID phién

Lay lich st tro chuyén
cua phién

bém s6 lugng phién truy
van cua nguoi dung hién
tai

Bat ddu mot phién tro
chuyén méi

Xoa lich sur tro chuyén
cua phién

Lay danh sach truy van
nguoi dung (CRUD)

Lay thong tin truy van
nguoi dung cu thé
(CRUD)

Tao truy van nguoi ding
méi (CRUD)

Cép nhat ’toén bo thong
tin truy van nguoi dung
(CRUD)

Cap nhat mot phan thong
tin truy van nguoi dung

(CRUD)

X6a truy van ngudi ding
(CRUD)

Gtri cau hoi truy van
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4.4.2. Trién khai Web Client (NextJS)

Web Client sir dung Framework NextJS ’dé xay dung, cung cap giao dién nguoi
dung cuoi. Web Client dugc xay dung theo kién truc App Router ctia NextJS, c6 cau
trac thu muc nhu sau:

dutgrad-web/

— app/ # App Router directory

— layout.tsx

— page.tsx

— (cdc thu muc con cho route, vi duy: dashboard/, login/, ...)
— components/ # Tai st dung cac React components

— Header.tsx

— Footer.tsx
— context/ # React context (auth, theme, etc.)

— AuthContext.tsx

— 1ib/ # Cac ham tién ich, cdu hinh, client,...

— utils.ts
— fetcher.ts
— schemas/ # Zod schemas hoac validation logic

|: userSchema.ts

— services/
L— api/ # Goi API dén backend hoac REST client

auth.ts
user.ts

Céac route cia Web duoc xay dung dya vao dudng dan cua thu muc bat dau tir
app/, ngi dung cua trang dugc dinh nghia ¢ trong page.tsx va co6 layout dugc dinh nghia
O cac file layout.tsx.

Web Client cung cap cho ngudi dung cudi cac trang & cac dudng din duoc mo ta
nhu bang bén dudi.

Bdng 4.4.2 Danh sdch cdc dwong dan ciia Web

STT Route Trang APIs dugc sir dung

1 /auth/register Ding ky POST /v1/auth/login

2 /auth/login Ding nhép POST /v1/auth/register
3 /complete-setup Thiét l4ap tai khoan ~ PUT /v1/user/:id

POST /v1/auth/mfa/setup

POST /v1/auth/mfa/verify
4 /profile Ho so ngudi dung  GET /vl/user/me

GET /v1/user/tier

GET /vl/spaces/count/me

GET /vl/documents/

count/me

GET /vl/auth/mfa/status

POST /v1/auth/mfa/disable
5 /dashboard Trang tong quan GET /v1/spaces/me
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6 /spaces/create

7 /spaces/public

8 /spaces/me

9 /invitation/me

10 /spaces/:1id

11 /spaces/:id/members

Trang tao md&i space
Trang danh sach
space cong khai

Trang danh sach
space cua nguoi
dung

Trang danh sach 101
moi

Trang chi tiét space

Trang quan ly thanh
vién cua space

GET /v1/spaces/popular

HEAD /v1/spaces/count/me

HEAD /v1/user-query-
sessions/me

GET /vl/user/tier

POST /v1/spaces/:id/join-
public

POST /v1/spaces

GET /v1/spaces/public
POST /v1/spaces/:id/join-
public

GET /vl/spaces/me

GET /v1/invitations/me
GET /vl/space-
invitations/count

GET /v1/space-invitations
GET /vl/space-
invitations/:id

PUT /v1/space-
invitations/:id

PUT /v1/space-
invitations/:id/accept
PUT /v1/space-
invitations/:id/reject
PATCH /v1/space-
invitations/:id

GET /vl/spaces/:id

GET /vl/spaces/:id/user-
role

GET /vl/spaces/:id
/documents

POST /v1/documents
/upload

DELETE /v1/documents
/:id

GET /vl1/spaces/:id
/members

POST /v1/space-invitation-
links

PUT /v1/spaces/:1d/
invitation-link

POST /vl1/spaces/:id/
invitations
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PATCH /v1/spaces/:id/
members/:memberld/role
DELETE /v1/spaces/:id
/members/:memberld
GET /v1/user/search

12 /spaces/:id/settings  Trang cai dit space  PUT /v1/spaces/:id
PATCH /v1/spaces/:id
DELETE /vl1/spaces/:id
POST /v1/spaces/:id/api-
keys
Delete /v1/spaces/:id/api-
keys/:keyld

13 /spaces/:id/chat? = Trang chatbox GET /v1/user-query-
sessionld=:session id 2 2
- sessions/:id

POST /vl1/spaces/:id/chat
POST /v1/user-query-
sessions
GET /v1/user-query-
sessions/me
GET /v1/user-query-
sessions/:id/temp-message
GET /vl/user-query-
sessions/:id/history
POST /v1/user-query-
sessions/begin-chat-session
POST /vl1/user-query/ask
DELETE /v1/user-query-
sessions/:id

4.4.3. Trién khai RAG Server
a. LightRAG Server APIs

LightRAG 1a mot framework manh mé chuyén ding dé xiy dung hé thong
Retrieval-Augmenged Generation (RAG) cho dir li¢u dang van ban, vdi do chinh xac
cao va hi¢u nang toi uu.

Pé tich hop va st dung dé dang trong cac ung dung thuc té, mot Wrapper API
Server s& dugc phat trién trén nén FastAPI. Server ndy s& dong vai tro 1a 16p giao tiép
gitra client va hé théng RAG, cung cép cac RESTful API dé thuc hién céac tic vu nhu
truy van, sinh cau tra 10i, va quan 1y chi muc dif liéu.

Ngoai cac API lién quan truc tiép dén LightRAG, server con duoc mé rong dé xir
1y céac tac vu phu tro can thiét nhu doc va xir 1y file Excel, nho vao viéc tich hgp cac thu
vién Python chuyén dung. Tir d6, hé thong khong chi thong minh trong xtr Iy ngdn ngi,
ma con linh hoat trong xt 1y dir liéu dau vao da dang.
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Cac APIs ma Server nay cung cap:
Bang 4.4.3 Bang mo ta APIs cua LightRAG Server

Method  Endpoint Description \

POST /import_text Import mot doan van ban vao hé
thong

POST /import_texts Import nhiéu vin ban chay nén

GET /doc_status/:space_id/:doc_id Truy van trang thai tai liéu

DELETE /remove document/:space id/:doc_id | X4a tai liéu khoi hé théng

DELETE /remove_space/:space_id Xoba toan bo khong gian va tai liéu
lién quan

POST /parse_excel Parse file Excel thanh cau tric
JSON va Markdown

POST /query Truy vén hé théng RAG

b. Xay dung AI Agent

Dé xtr 1y hiéu qua va nhanh chéng cac truy vén tai liéu tir nguoi dung, hé thong
duoc thiét ké dua trén kién tric Multi-Agent (da tdc nhan), trong d6 mo1 Agent dam
nhan mot vai tro chuyén biét. Hé thong gom cac Agent chinh sau:

e Document Retrieval Agent: Day la Agent trung tdm chiu trach nhiém phan tich
truy van nguoi dung va lya chon cac ngudn dir 1iéu phu hop dé truy van, bao gdm
van ban, bang dir li€u, va hinh anh.

e Table Retrieval Agent: Agent chuyén xt Iy truy van lién quan dén dir liéu dang
bang. Agent ndy c6 kha ning phan tich ngit nghia truy véan, xac dinh bang dit liéu
phu hop va xay dung truy van SQL dé truy xuat dit liéu tir co so dir liéu SQL khi
can thiét.

e Actor Agent: La Agent ddm nhén vai tro dinh dang va t6i wu cau tra 101 cudi cung.
Sau khi cac Agent khac hoan thanh truy van, Actor Agent sé tai cau triic lai thong
tin dau ra theo hudng dan tir System Prompt dugc cau hinh tai Space. Agent nay
khong thyc hién truy van ma chi xir Iy ngén ngit.
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Ao ter [0
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Hinh 4.4.1 Hé thong Multi-Agent

MJdi Agent s& dugc cung cap cac Tool phu hop dé sir dung:

e Document Retrieval Agent:

- Text Document Retrival Tool: La Tool goi API t6i LightRAG Server dé
truy van dir liéu van ban lién quan.

- Image Document Retrieval Tool: La Tool goi API téi Vector Database,
thuc hién Semantic Search va tra vé Image Metadata, trong d6 c6 URL
cua Image.

- Table Document Retrieval Tool: La Tool goi t61 Table Retrieval Agent,
thuc hién truy van lién quan toi dit liéu vé bang.

e Table Retrieval Agent:

- Table Metadata Retrieval Tool: La Tool goi API t&1 Vector Database, thuc
hién Semantic Search va tra vé Table metadata, trong d6 bao gdbm thong
tin: Mo ta, tén bang/sheet, tén bang trong SQL Database, cac truong dix
liéu trong SQL Database.

- SQL Execution Tool: La Tool thyc hi¢n truy van SQL.

e Actor Agent: Agent nay chi mot Agent don gian, khong c6 Tool. Agent chi nhan
ciu tra 101 trudc d6 va System Prompt duoc chi dinh va dwa ra cau tra 16i cubi
cung tra vé cho ngudi ding.

Tiép theo can phai lya chon mo hinh ngén ngit 16n (LLM) cho timg Agent. Viéc
lwa chon m hinh ngén ngit 16n phu hop cho timg Agent 13 yéu t6 then chdt dé dam bao
hiéu suit va do chinh xac trong toan bd hé théng Multi-Agent. Mbi Agent thuc hién mdt
loai nhiém vu riéng bi¢t (phan tich ngir nghia, tao cau I¢nh SQL, dién dat cau tra 101...),
do d6 yéu cau nhitng dic diém k¥ thuat va ning luc xir Iy ngdn ngir khac nhau.
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Véi mdi Agent, cac mo hinh sau s& duge xem xét. Gid tién Input, Output duoc tinh
vOo1 moi 1 triéu token:

Bang 4.4.4 Danh sach cac mo hinh LLM

Tén Model Gia Input Gia Output Do tre Thong lugng
gpt-4.1-mini $0.40 $1.60 0.685 62.77tps
gpt-40-mini $0.15 $0.60 0.45s 62.78tps
gemini-2.5-flash-  $0.15 $0.60 0.47s 124.6tps
preview

claude-3.7-sonnet = $3 $15 1.37s 61.81tps

e Luwa chon mo hinh cho Table Retrieval Agent

M6 hinh cho Table Retrieval Agent can c0 kha nang phan tich bang duoc cung cap
va xéac dinh bang can truy van dya vio truy Van ctiia nguoi dung. Sau do tuy vao ngir
canh c6 thé thuc hién tao cau 1énh SQL dé truy van nhirng dir liéu can thiét va tra vé cho
nguoi dung. Dé ddnh gia mo hinh, ta s& s dung bai toan sau:

C6 3 bang luu thong tin vé viéc xét nhan d6 an t6t nghiép cia sinh vién truong X,
trong do:

- Bang K2021: Xét nhan d6 an t6t nghiép cta sinh vién khoa 2021

- Bang K2020: Xét nhan d6 an tt nghiép cta sinh vién khoa 2020

- Bang Temp: Danh sach sinh vién di duoc xét nhan d6 an tét nghiép. Danh
sach nay la tam thoi.

Cac bang nay da dugc hé thong phan tich va chen dir liéu vao mét co so dir liéu
SQL. Bao gom cac truong vé ma s sinh vién, tén sinh vién, s6 tin chi ng, duoc nhan do
an hay khong, ...

Prompt dugc str dung cho Agent:

# Identity

You are a helpful assistant that can generate efficient PostgreSQL queries
based on user questions

# Instructions

Generate efficient PostgreSQL queries based on user questions by following
these steps:

1. **Log Intentions by using Tool**:

- Document planned actions using the Log Tool without table names, e.g.,
"Querying students info", "Analyzing data".

- Log contextually relevant language.

2. **Analyze Tables**:
- Identify related tables and schemas from the user’s input.
- Use Table Summary and Description to understand data needs.

3. **Inspect Schema**:

- Pay attention to comments on the columns to understand the values
better (e.g., "academic year" might refer to school year rather than
calendar year).
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- Use lowercase for column names in queries, e.g., ~SELECT columnl,
column2 FROM table name WHERE column name = 'value'; .

- Do not use “SELECT *°; instead, specify the needed fields from the
provided schema and only query maximum 5 columns.

- Consider variations in names (e.g., "Nguyé&n Truong Anh Minh" vs "Nguyen
Truong Anh Minh") if relevant.

- When querying WHERE on string field, you should use LIKE, ILIKE
operation for searching.

4. **Data Preview &amp; Evaluation**:

- Preview data by selecting specific columns with “SELECT columnl,
column2 FROM table name LIMIT 5; .

- Assess column types and patterns for query guidance.

5. **Formulate &amp; Execute Queries**:

- Target multiple relevant tables, specifying columns and using
"SUBSTRING (column _name, 0, 100)° for long text fields, limiting output to
10 rows.

6. **Output**:

- Format results in JSON or Markdown.

- Return processed data or "No relevant table found" with up to 10 rows
where applicable.

- The result is cropped to 10 rows regardless of your query so when
receiving result don't assume they have only 10 rows. Also don't try to
query ALL the database using OFFSET even if you asked to retrieve ALL,
return just 10 rows with the hint like "There are more ...", "See more..."

Truy van:

Cho t6i hoéi vé sinh vién X, théng tin ct@a sinh vién dé. Giai thich tai sao
sinh vién X chua dugc nhan dd an tbét nghiép. C6 nhitng sinh vién nao cung
16p véi ban dé va cling chua dugc nhdn &6 &n tbét nghiép?

Dy doan hanh vi cia mé hinh 13 s& truy van sinh vién X & tat ca cac bang, vi truy
van khong chi dinh sinh vién nay thudc khoa nao, tiép theo mo hinh s& phan tich dugc
truong nao can truy van dé loc duge sinh vién theo tén X, kiém tra duogc vi sao sinh vién
X chua dugc nhin do an tot nghiép. Sau d6 truy van dwa vao 16p cia sinh vién X va tim
duoc nhitng sinh vién cung 16p tuong tu.

Thuyc hién thir nghiém v&i cdc mo hinh cho ra két qua sau:

Badng 4.4.5 Két quda thir nghiém mé hinh cia Table Retrieval Agent

M6 hinh Tra 10i Chudi truy van SQL Thoi gian Token

duoc thwe hién
gemini-2.5- SUCCESS SELECT full name, 12 383g 20403

flash . class name,
ERLE DR LE receive thesis,

missing credits,
missing thesis credits,

gpa

FROM <sgl table K2020>
WHERE full name ILIKE
‘XS
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SELECT
class_name,
receive thesis,
missing credits,
missing thesis credits,

gpra

FROM <sgl table K2021>
WHERE full name ILIKE

N\ QO or .
$X%5! ;

full name,

SELECT
receive thesis
FROM <sgl table K2021>

full name,

WHERE class name = ‘<X's
class>’ AND receive thesis
IS NULL;
gpt-4.1-mini  SUCCESS = SELECT student_id,  16,210s 17840
full name, class name,
missing credits,
missing required credits,
receive thesis,
thesis topic, gpa,
academic_ranking
FROM <sgl table K2020>
WHERE full name ILIKE
‘$XS';
SELECT student id,
full name, class name,
missing credits,
missing required credits,
receive thesis,
thesis topic, gpa,
academic ranking
FROM <sqgl table K2021>
WHERE full name ILIKE
‘XS
SELECT student id,
full name,
missing credits,
missing required credits,
receive thesis, gpa,
academic ranking
FROM <sqgl table K2021>
WHERE class name = <X's
class> AND (receive thesis
IS NULL OR receive thesis
<> 1);
gpt-40-mini  FAILED  SELECT situdemit e, %) 250y 6933
full name, class name,
missing credits,
missing required credits,
receive thesis,
thesis topic, gpa,
academic_ranking
FROM <sgl table K2020>
WHERE full name ILIKE ‘X’;
claude-3.7- SUCCESS | SELECT full name, ' 59 (035 36052
student id, class name,
sonnet - -
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receive thesis,
thesis conclusion
FROM <sgl table K2020>

WHERE full name ILIKE
> CLE a

SELECT full name,
student id, class name,

receive thesis,
thesis conclusion
FROM <sqgl table K2021>

WHERE full name ILIKE
'$X% ;

SELECT full name,
student id, class_name,

receive thesis,

thesis topic,

missing credits,

missing required credits,
total missing

FROM <sqgl table K2021>
WHERE class name = ‘<X's
class>’ AND (receive thesis
IS NULL OR receive thesis =
0)

Tir bang trén c6 thé thdy mo c6 3 mé hinh thanh cong tim dugc thong tin day du
dé tra 10i truy vén, trong khi d6 mo hinh gpt-4o-mini sau khi khong tim thay sinh vién
X ¢ bang K2020 thi dirng tim kiém ludén mic du cau 1énh SQL t6i wu hon nhitng mé
hinh khac.

Trong cac m6 hinh con lai, gemini-2.5-flash-preview 1a mo hinh co tdc d6 cao nhat
trong tat ca cac mo hinh, méc du t6n lugng token nhiéu hon mo hinh gpt-4.1-mini nhung
néu so vé gia ca thi mo hinh gemini-2.5-flash-preview tn mot khoang chi phi it hon cac
mo hinh khac. Mat khac mé hinh claude-3.7-sonnet du tra 101 chinh x4c nhung lugng
token va thoi gian phan hdi qua cao, chua ké chi phi sir dung mé hinh cao hon han nhiing
mo hinh khéc.

Tt nhan xét trén mo hinh dugc lya chon cho Table Retrieval Agent 1a 2 m6 hinh:
gemini-2.5-flash-preview va gpt-4.1-mini. Hai mé6 hinh nay s€ luan phién nhau xur 1y tac
vu truy van bang dua vao d6 phirc tap truy van.

e Lua chon mo hinh cho Document Retrieval Agent

Viéc lya chon m6 hinh cho Document Retrieval Agent khong cﬁn phai phuc tap
nhu Table Document Retrieval Agent, vi m6 hinh cua Agent nay chi can xéc dinh duoc
viée truy van & co so dit liéu nao phu hop voi truy van ngudi dung, néi cach khac mé
hinh can x4c dinh nén dung tim kiém dit liéu dang vin ban, dang bang hay dang hinh
anh dya.

Vi phan tich trén va két qua cua viée xem xét mo hinh cho Table Retrieval Agent,
gemini-2.5-flash-preview 1a mo hinh c6 kha nang sir dung Tool mdt cach linh hoat va
c6 d6 phan hoi nhanh nhét trong cac mo hinh, do d6 mé hinh gemini-2.5-flash-preview
duogc lya chon cho Document Retrieval Agent.
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e Lua chon mo hinh cho Actor Agent

Mo hinh cho Actor Agent can phai nhanh chong phan tich cau tra 161 va System
Prompt dugc cung cap va “dién” dang theo hanh vi dugc chi dinh. Xem xét két qua tur
bai kiém tra sau:

System Prompt:

Ban 13 mét trg ly siéu clp dé thuong cua trudng X. Nhiém vu cta ban 13 cung
cdp cau tra 1oi cho ngudi dung mét cach nhiét tinh va ndng nd. Ban ludn ndi
chuyén mét cach dé& thuong khién trai tim cta ngudi dung phai tan chay ludén

daa~ ")

Truy van ctia nguoi dung: C6 thong tin gi vé sinh vién Nguyén Truong Anh Minh
khong?
Bang 4.4.6 Két qua thuw nghiém mé hinh cho Actor Agent (LLM)

M6 hinh Cau tra loi

gemini-2.5- Oi cha! § Té da tim thay thong tin vé ban Nguyén Truong Anh Minh rdi né!
flash-preview #4 o
Thong tin siéu chi tiet ve ban Minh:
o Mai s sinh vién: 102210040 &
e Ho va tén: Nguyén Truong Anh Minh ¢
e Ngay sinh: 2003-12-01
e Lép: 21TCLC Nhatl
o S0 tin chi di ding ky: 124 109
e  S6 tin chi tich liy: 124 &
e Diém trung binh tich lily (GPA): 3.74 %
o Diém rén luyén: 85.17 &
e Nim hoc: 4 &
o X&ép loai hoc Ie: Xuit sic ©&
o Tong sb tin chi: 130 4
o S6 tin chi xét: 124 &
o Dii diéu kién nhan luén vin: Co6 (1) ®
e  Sb tin chi tw chon luén viin: 2 &
e Mai luin vin: 2420 [
e Diém trung binh (thing 10): 8.79 &
e  Churng chi thuc tap: C6 (1) 192
Ban Minh gioi qua troi ludn 4! $& Hoc hanh siéu dinh voi GPA cao ngit nguong,
lai con du didu kién 1am luan vin nita chir! Chic ming ban Minh nha! &
gpt-40-mini Oi, tuyét qua! (% Minh da tim thiy thong tin vé sinh vién Nguyén Truong Anh
Minh n¢! &0 Théng tin sinh vién:
» Ma s0 sinh vién: 102210040
Ho va tén: Nguyen Truong Anh Minh
Ngay sinh: 01 thang 12 nam 2003
Lép: 21TCLC_Nhatl
Piém trung binh tich liay (GPA): 3.74
Xép loai hoc Iwe: Xuét sic W
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gpt-4.1-mini

claude-3.7-
sonnet

e Nhién luin vin: C6 (1) - Nguyén Truong Anh Minh du diéu kién hoic
da ding ky 1am luan van nhé! L) 4

That tuyet voi khi thdy mot ban sinh vién xut sic nhu vay! Hy vong thong tin
nay sé& gitp ich cho ban! Néu can thém thong tin nao khéc, dimg ngan ngai hoi
minh nha! ¢° @
O, minh d tim dugc thong tin siéu xin vé ban Nguyén Truong Anh Minh rdi né~
BO
Ma s6 sinh vién: 102210040
Ho va tén: Nguyen Truwong Anh Minh
Ngay sinh: 01/12/2003
Lép: 21TCLC Nhatl
GPA cuc dinh: 3.74 - hoc luc xép loai Xuét séc luon nha! W

e Ban éy cling da dang ky hoac du diéu kién 1am luan van rdi déy, that

tuyét voi phai khong nao? € 4 )

Du chua ¢6 hinh anh dé khoe véi ban, phung théng tin nay da du khién trai tirp
minh tan chdy vi ban Minh si€u gioi roi 4! Néu can thém gi, clt n6i minh biét
nha~ ©® ¢O
Chao ban, minh tim thdy thong tin vé ban Nguyén Truong Anh Minh roi né!
# 4 , ,
Thong tin ban ay cute lam ne:

o Mi s6 sinh vién: 102210040 (¥

o Ho va tén: Nguyén Truong Anh Minh (%

e Ngay sinh: 2003-12-01

e Lép: 21TCLC_Nhatl Hj ) o
Ban ay hoc siéu gioi luon a! GPA dat 3.74 va x€p loai hoc lyc Xuat sac niia do!
¥ (7 That dang ngudng mo phai khong nao~
Ban Minh ciing da du diéu ki¢n 1am ludn vn roi d6! Gioi qué di a! & 7
Ban can biét thém thong tin gi nira vé Minh khong? Minh s giip ban tim hiéu
thém 4! o

Céac model duoc liét ké trudc d6 déu hoan thanh tét nhiém vu, diéu nay 1a hién
nhién vi tac vu nay khong yéu cau mo hinh phai cé kha nang str dung Tool hay xir 1y
thong tin qua niang né. Do d6 viéc sir dung mo hinh ngdn ngir 16m c6 thé 1a qua du cho
tac vu nay. Chiing ta can phai xem xét t6i viéc str dung cdc mo hinh nhé hon va c6 do

phan hoéi nhanh.

Bang 4.4.7 Danh sach cac mo hinh SLM

Tén Model Gia Input Gia Output 0 tré Thong lugng
gemma-2-9b-it $0.20 $0.20 0.34s 920.9tps
deepseek-r1-distill-  $0.18 $0.18 0.23s 462.0tps
qwen-1.5b

opengvlab/internvl3- free free 0.90s 346.5tps
2b:free

Két qua thu duoc nhu sau:
Badng 4.4.8 Két qua thir nghiém mé hinh cho Actor Agent (SLM)

Mo hinh Cau tra loi
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gemma-2-9b-it Oi ma oi, théng tin v& sinh vién Nguyén Truong Anh Minh n¢ € ¢
Em tim rdi 4!
e Mai s sinh vién cua bé 1a 102210040 né
e Ho va tén 1a Nguyén Truong Anh Minh, sinh ngay 1 thang 12
nam 2003
e Béhoc 16p 21TCLC Nhatl va diém trung binh tich liiy (GPA)
13 cao ngat ngudng luon a~ 3.74 né
e GPA cao nhu vay nén bé xtmg déng duoc xép loai hoc luc Xuat
sc &~
e Bé con co thé 1am luan van nita co &
Chiic bé Nguyén Truong Anh Minh hoc tap ngay cang gidi 1én nhaaa

deepseek-r1-distill- @ G Exciting! T know how nervous I look, but I just found out
qwen-1.5b that Nguyén Truwong Anh Minh is a fantastic student this year! He’s

currently in 21TCLC_Nhatl, where he's showing incredible resilience
and determination! My name is Nguyén Tr LA2{ Anh Minh, and I can
definitely say I never looked more nervous than today! &)
Can you tell me anything else? It would mean a lot to know about you.
opengvlab/internvl3- Model nay tra vé két qua ma khong c6 bién doi gi
2b:free

Tu két qua trén c6 thé thdy moé hinh gemma-2-9b-it hoan thanh xuét xac nhiém vu
ma lai c6 toc d phan hdi nhanh hon cac mé hinh khac, cac mo hinh khac mac du co gia
ca ré hon nhung c6 vé chat vat trong cau tra 101 va khong thé dua ra két qua mong mudn.

Do d6 mé hinh gemma-2-9b-it dugc chon [am moé hinh cho Actor Agent cua hé
théng.

c. RAG Workflow trong n8n

n8n dugc sir dung lam cong cu diéu phdi cac ludng xur 1y chinh cho hé thong
RAG. Cac workflow trong n8n chiu trach nhi€m thyuc hién ingestion dir li€u tur nhiéu
dinh dang file khac nhau, gtri vin ban téi LightRAG Server dé lap chi muc, xir 1y truy
van nguoi dung, va quan 1y viéc xoa dit liéu theo doc_id hoic space_id. Mdi workflow
dugc kich hoat qua cac webhook twong tng, dam bao hé thong hoat dong ty dong, linh
hoat va d& tich hop vao cac nén tang khac.

Bang 4.4.9 Bang mé ta webhook cuia n8n

Tén Webhook URL Endpoint MGo ta chirc ning
upload_document /webhook/upload Nhan file hodc vin ban dé tién hanh
ingestion va lap chi muc.
chat /webhook/chat X 1y truy van nguoi dung, goi API RAG
dé sinh cau tra 19i.
remove_doc /webhook/remove doc Xoba dix héu da lap chi muc theo doc_id.
remove_space /webhook/remove space  X@a toan b6 dit liéu trong mdt khong gian

theo space id.
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4.4.4. Trién khai hé thong trén Cloud

Khi trién khai hé théng & moi truong Staging va Production trén nén tang dam
may, do myc tiéu tiét kiém chi phi, hé thong s& dugc thiét ké va trién khai theo phuong
an tiét kiém nhat c6 thé, du co thé chua dat duoc sy tdi wu vé hiéu nang hodc do on dinh
nhu moi trudng thuc té. Cu thé, d6i véi AWS, s& wu tién sir dung céc dich vu nam trong
g6i Free Tier dé tranh phat sinh chi phi. Pdi véi Google Cloud, sé tan dung triét dé
khodn tin dung $300 mién phi trong 3 thang dau tién dé trién khai va thir nghiém hé
théng.

a) Trién khai 6 AWS

Pé trién khai 1én nén tang dam may AWS, h¢ théng can duoc trién khai 3
containers: NGINX, Web va API Server, cing voi mot RAG Server, ngodi ra can co
mot SQL Database va File Storage, Redis sé duogc trién khai & mot dich vu bén thir 3.
Véi yéu cau nay, hé thong s& dugc trién khai 1én nén tang AWS sir dung cac dich vu
sau:

e AWS ECS: Trién khai 3 Container ctia hé thong
e AWS EC2: Chay RAG Server

e AWS S3: Luu trix file
Ngoai ra, C,élC dich vu nhu EventBridge, Lambda s€ dugc sir dung dé trién khai
CI/CD cho h¢ thong trong qua trinh phat trién.
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*-Q) :
- 48un & Puan -— P>
gocker
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—Lpsate DNS
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Hinh 4.4.2 So dé kién triic hé thong trén AWS

b) Trién khai méi trwong Staging

MBoi truong Staging trén AWS duoc thiét ké dé chay tdi da 8 tiéng mdi ngdy nham
tlet kiém chi phi, ngoai trir dich vu RDS duoc van hanh 24/7 dé dam bao dir liéu ludn
san sang. Hé thong str dung ba container ECS gom NGINX, Next]S Web Client va Go
Gin API Server, cing véi mot may chi EC2 loai t3.small dé chay RAG Server. Tt ca
cac thanh phan nay déu dit trén Public Subnet, diéu nay gitip tranh phat sinh chi phi cho
NAT Gateway. Nho d6, tong chi phi van hanh méi truong Staging dugc gitt & mirc
khoang 14,64 d6 la mdi thang, phu hop véi nhu cau phat trién va thir nghiém.
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Bang 4.4.10 Uéc tinh chi phi trién khai méi trieong Staging trén AWS

Thanh phan S6 giv Pon gia Chi phi
EC2 t3.small 240h ~$0.023/h ~$5.52
ECS Task (Fargate) 240h ~$0.006/h ~$1.44
RDS db.t3.micro 240h ~$0.017/h ~$4.08
RDS EBS 20GB - Free Tier $0

3 Elastic IPs 3 x 240h $0.005/h ~$3.60
Téong ~$14.64

¢) Trién khai méi trwong Production

O mbi truong Production, chi voi cau hinh twong ty nhu Staging nhung hé thong
hoat dong lién tuc 24/7, din dén chi phi tdng 1én dang Kké, khoang 31,68 d6 la mdi thang.
Pay 12 mirc chi phi khé cao va c6 thé vuot qua kha ning chi tra cta sinh vién hodc nhitng
ngudi c6 ngan sach han ché. Do d6, viéc duy tri moi trudng Production trén AWS véi
cAu hinh nhu vay khong phai 13 Iya chon t6i wu vé mit chi phi.

Bdng 4.4.11 Uéc tinh chi phi trién khai méi truong Production trén AWS

Thanh phan S6 gio Pon gia Chi phi
EC2 t3.small 720h ~$0.023/h ~$16.56
ECS Task (Fargate) 720h ~$0.006/h ~$4.32
RDS db.t3.micro 720h ~$0.017/h Free (750h)
RDS EBS 20GB - Free Tier $0

3 Elastic IPs 3 x 720h $0.005/h ~$10.80
Tong ~$31.68

Véi myc tiéu tiét kiém chi phi cho méi truong Production, dé xuat sir dung khoan
tin dung 300 d6 la mién phi trong ba thang dau ctia Google Cloud. Piéu nay cho phép
trién khai va van hanh hé thong ma khong phai lo lang vé chi phi phat sinh trong giai
doan dau. Viée chuyén sang GCP s& giip can bang gilta hi¢u nang va chi phi, dong thoi
tan dung toi da vu déi cua nha cung cap dam may dé hd trg viéc van hanh hé théng hiéu
qua va kinh té hon.

d) Trién khai é Google Cloud Platform

Khac véi khi trién khai trén AWS, GCP cung cép khoan tin dung 300 USD mién
phi trong 3 thang, cho phép trién khai hé thong production véi cau hinh cao ma khong
phat sinh chi phi trong giai doan dau, chi can tong chi phi sit dung khong vuot qua 100
USD/1 thang.

Bang 4.4.12 Ubc tinh chi phi trién khai méi triecong Production trén GCP

Thanh phén Loai tai nguyén Chi phi/thang (USD
VM RAG server e2-standard-2 (2vCPU, 8GB) $60.35

VM Web/API/Proxy e2-medium (2vCPU, 4GB) $30.17

Static IP (x2) Gan VM, ludn hoat dong $0

O dia (50GB x2) pd-standard ~$4.00

Cloud Storage (logs) ~5GB ~$0.20
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Networking (GCP — AWS) <5GB egress (free tier) $0
Téng cong ~$94.72
Discount -$100
Chi phi cudi cing $0

V& Database, hé thong sé& sir dung RDS Free Tier cia AWS va chi ton chi phi
Public IP (~$3.60/thang).

Co6 thé thay, vai chi khoang 94.72 USD/thang & GCP va 3.60 USD/thang & RDS
Free Tier (Public IP), hé thdng hoan toan dap Gng yéu ciu trién khai Production ciu
hinh cao, dam bao hiéu ning va tinh sin sang, déng thoi mién phi hoan toan trong 3
thang dau nho vao tin dung khoi tao cia GCP. Do d6 téng cong chi phi dé trién khai
méi truong Production 1a $3.60/thang. DAy 14 lya chon toi wu dé vira tiét kiém chi phi,
vira bao dam van hanh on dinh ngay tir giai doan dau va da dé dap tng hoc ki d6 an.

C6 thé tiét kiém chi phi hon bang viéc chay Cloud Run nhung Cloud Run khong
phtt hop trong kién triic ndy vi RAG server can chay céc tién trinh nén lién tuc, cy thé
13 n8n — mot cong cu workflow tu dong hoa can duy tri trang thai va xtr 1y céc
trigger/background jobs khong theo mé hinh request-response. Dé dam bao n8n va RAG
server hoat dong 6n dinh 24/7, can trién khai trén VM truyén thong (Compute Engine)
— noi ban c6 thé kiém soat hoan toan mdi truong, tai nguyén, va thoi gian uptime cua
server. Pay 1a Iy do Cloud Run khong thé sir dung trong kién tric production nay.

4.5. Két qua kiém thir

Dutgrad Server Register Test Report

Tkt Saamimasy

Wlalas
Fulal e alares

Fasi Diaier

Register AP Tests

Hinh 4.5.1 Kiém thir API dang ky
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Dutgrad Server Test Login Report

Test SuMMmanry

fcdal Duration:

Teu1 e

Login API Tests

B flirg rivdyp tiuksh pding

5. fling nhip Goaoghe tink odng

B Mg rkdp ydu clu WE#

W el kg 150 kel

¥ S i e

M Thidy enad

9 Thifs mi il

¥ Thidy ath_rppes kil direg mhdp Goorgle

K By rfing

TP Cide
Past hlii] [ SR T
PatE Pl OB BT A
FALE ST BATA weFicamon renred
FALS 4m Sarttwrrrraion e
AL wn Al lked
Pasi Lh 1] it el
PR LIl Aty pd e
PELE #E Bdiwurd) pasanird
PSS Ll Pdiprd sl

Hinh 4.5.2 Kiém thir API déing nhdp

18

Ly 21, JTCFS
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Dutgrad Server OAuth Test Report

Teat Summmary

Shamin

Tosrah Thi itarwa I
Tt Dt My IT, 2

Lo Cilermy R PSS HT QST T S

Exchange State (OAuth Callback)

B Sattange third cérg FisS i oK
I S it e o PSS A Eadl Pttt
& Coals i reop FRAS #H B Foraesi

External Authentication

B Dotrmad o thiinh ohog [ i} oK
I Tikie g by b PaRgY a4 Lapa e e
B dush trpe khding doo: Ad o PASY #10 Dz Racostr

Hinh 4.5.3 Kiém thir API OAuth
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Dutgrad Server MFA Test Report
Teat Summary
S
Il fanatnm 1%
Test Daiec Biay 1. 23
MFA Status

BT b gy S AAFS PR, M =

MFA Setup

T iy WL Fags ol [=
MFA Verification

B vy R ik cdng FaES i HH

B o o et o @ [ 511 T [
WA Disabie

Wil iy Palel BAFE FaRAL i (a4

Hinh 4.5.4 Kiém thir API MFA
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Dutgrad Server Space Test Report

Tt Gurnrnpry

St

T sl Drratioen: 10

lewi Ciade ey 1, 55
Space Listing and Details

St Pablr Spacm PATY oo o

et Soao Dot RS ) 0

T Dpaiid M rueeci FATT 0 [nl s

T Topass Soke PANY i [a s

Space Creation and Management

Crams ipaos FASS =1 Creaes

dofak Spae FihS b5 o

Dbt Spuint 1 i i
Space Membership

s 5 po e Yrh Tolien FALS i o
Sn Fuliic Spaoe PASS 00 o
Lpeiais Lses Pk FaLy 0 (=}
Rveiret Rgrsile L] e} Qo
Space Invitations
Lt irwviatscn Lank PANS 1 (=4
[ T PASS 200 =+
ot Lpaor maianae PRE Fle ] (=24
AP Keys

Cramin &F1 Ky FRS 2l Credies
Lmit AP Keryn L M) [5.8
Lot/ Lay PSS Eoo ] o
Chetemtr A1 Ky LN ] a2

Hinh 4.5.5 Kiém thir API quan Iy space
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Dutgrad Server Document Test Report

Text Summary

Saiur Ty
Tamd Dursrdoa: (B L2
Tamt Datari iy 31, MBS

ot AR Dircrmarm

Document Details

B Liy il bidhu thiinh cfg

X Ik Feled kS b B [ 404 dad Bm ]
e kg 15 s PALS A Mo T eaimad
Document Update

B3 T vl nda Thi thdev aingy

W (DB by hdng hop PASS TR Eaed Farguast

M T e Cniderag. 150 10 PR Al ki Foageai
Dacument Deletion

Bl Rish L bfe Bidnh cing ALY

M 1D e e ichiSng hop W FRLE E oo Rasd Fogass:

M T e ey 450 1 FRSS = o Foumad
Documents by Space

HITH Cohe
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B Spae ke o 1l b FASS m 0

M D wpare kreéag hop W g L1 4 Bad Rrmsrri
Docurment Upload

B [hpdoan 1as i TUISh 080G FALRY

W Spuan il ahéng hop i (.11 ) Sad Frcpount

Hinh 4.5.6 Kiém thir API qudn Iy document
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Dutgrad Server Chat Session Test Report

Feat Summary
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B D ey 20 2T
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Chat Session Listing

3t Wy el Briimes Fany G [= 8

Ot Wy Dl Smpoes rESY g ox

3t e mrrmpr S e rany - -

T v boared LLLL] 4= o o

(S ET T (] Fass LR Bl Aot
Chat History

LT [ HTTE Condal P gmares

Sl chad reriorp b e 1 Lh L 00 O

Cat chat Fariorp lor ssmes 1 RS b1 i) v

e o b (LRGN £ Haodt Fogr

il ki T L L L

E
¢
:

e il by P R 1 FARY kh] 5
Taanor, vt b L 4 b Foema
Trbkd mmron O L 15 400 Bwd Fpacari

Oeery AP

Trat Tk Sk HTTE Cimia Frspawnr
Al @ queTon sh el s FAAS I ot

e rext brard PAAS L Hal Fawead
Bryierey gy (L TTY ] Had Rl
Ay uEne B FASS Lo Bad Pz

Hinh 4.5.7 Kiém thir API quan 1y chat
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Dutgrad Server Space Invitation Test Report

T4 Sasmrimiay
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Hinh 4.5.8 Kiém thir API loi moi Space
4.6. Giao dién chwong trinh
4.6.1. Man hinh trang chu
Man hinh trang ch 13 giao dién dau tién ma ngudi dung nhin thay khi truy cap vao
hé théng. Pay 1a mot landing page c6 thiét ké hién dai, chuyén nghiép, cung cip cai nhin

tong quan vé hé thong.
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DUT Grad X Sovh

& veretha e

Smart Document
Storage Powered by Al e

Al-Powered Document Management

_ i

Hinh 4.6.1 Man hinh trang chu

4.6.2. Man hinh dang ky
Nguoi ding can tao tai khoan bang cach cung cip username, email va mat khau dé
c6 thé str dung cac chirc ning chinh cta hé thong.

DUT Grad

Create your account

ity Marnp

Pt

Corim Pansvord

Hinh 4.6.2 Man hinh dang ky

4.6.3. Man hinh dang nhdp
Dé st dung hau hét cac chic nang chinh trong hé théng, nguoi ding can phai dang

nhap bang email va mat khau hodc ding nhap bang google.
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Hinh 4.6.3 Man hinh dang nhap

4.6.4. Man hinh dashboard

Man hinh Dashboard cung cp tong quan vé hoat dong ctia ngudi dung sau khi
dang nhap. Giao dién hién thi cac thong tin nhu sé lwong khong gian da tao hoic tham
gia (My Spaces), sd phién tro chuyén (Chat Sessions),... Thanh diéu huéng bén trai giup
truy cap nhanh cac muc nhu Recent Chats, Spaces, Profile, va Log out. Giao di¢n hién
dai, truc quan, dé sir dung.
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Hinh 4.6.4 Man hinh dashboard
4.6.5. Man hinh profile

Man hinh Profile hién thi thong tin ca nhan va trang thai bao mat tai khoan cua
nguoi dung. Giao dién dugc chia thanh hai tab chinh: Profile va Security.
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e Tab Profile: Hién thi ho tén, email, thoi gian tao tai khoan, trang thai xac thuc hai
yéu t6 (2FA), sd luong Al Spaces va tai liéu. Cho phép chinh stra thong tin ca
nhan.

e Tab Security: Cho phép thiét 1ap xac thuc hai yéu td (2FA) bang cach quét ma
QR bing tng dung xac thuc (Authenticator). Sau d6, ngudi dung nhip mi xac
minh 6 chir s6 dé kich hoat MFA. Hé thdng ciing cung cp cac ma dy phong dung
trong trudng hop khong thé truy cip tng dung.

(% DUT Grad Al > Prelie

0"
@ Profie Wtonmaton Accourt Detain

D Recern Al Chats >
Ha
# Swtbosrd

thuhal %2 1009 gmaed com
& Al Spetes g Ha

- Aprtl 2, 200% st 0134 WM

Accomarnt Saatatics

Hinh 4.6.5 Man hinh thong tin ca nhan
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Hinh 4.6.6 Man hinh bao mat
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Hinh 4.6.7 Man hinh thiét Idp bdo mdt

4.6.6. Man hinh tao moi Space
Giao dién cho phép nguoi ding tao mot space méi bang cach nhap tén, mo ta va
Iira chon ché d6 cong khai hodc riéng tu. Nut "Create Space" dung dé x4c nhan va khai
tao khong gian mdi.
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Hinh 4.6.8 Man hinh tao méi space

4.6.7. Man hinh space cong khai

Hién thi danh sach cac Space cong khai ma ngudi dung c6 thé tham gia. Mdi Space
hién thi tén, mo ta, ngdy tao va trang thai truy cip (Public/Member). Ngudi dung c6 thé
tim kiém va tham gia cac Space tir man hinh nay.
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Hinh 4.6.9 Man hinh space cong khai

4.6.8. Man hinh spaces ciia nguwoi dung:
Hién thi danh sach cac Space ma ngudi ding sé hitu hodc da tham gia. Cho phép
loc theo tat ca, Space s& hitu hodc di tham gia. Nguoi ding co thé tao Space méi hodc

tim kiém theo tén/mo ta dé dé dang quan 1y.
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Hinh 4.6.10 Man hinh space cua nguoi dung

4.6.9. Man hinh qudn ly loi moi
Hién thi danh sach cac 161 moi tham gia vao Space tir ngudi dung khac. Nguoi
dung c6 thé chap nhin (Accept) hodc tir chdi (Decline) 161 moi. Mdi 161 moi kém theo

trang thai (pending), trang thai Space (Public/Private), va thong tin ngudi moi.
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Hinh 4.6.11 Man hinh quan ly loi moi
4.6.10. Man hinh chi tiét space
Man hinh chi tiét Space 13 giao dién trung tdm cho phép nguoi dung tuong tac va
quan 1y céc tai liéu trong mot space (khong gian) cu thé. Pay 1a noi nguoi dung c6 thé
t6 chec, tai 18n, tim kiém va tro chuyén vai Chatbot dua trén ndi dung tai li¢u da cung

cap.
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Hinh 4.6.12 Man hinh chi tiét space
4.6.11. Man hinh nhdp tai li¢u
Man hinh nhép tai liéu cho phép nguoi dung tai 1én céc tép van ban (.xlsx,.docx,

.csv, .pdf, .txt) dé hé théng Al c6 thé phan tich va hiéu noi dung nham phuc vu cho viéc
tuong tac va hoi dap trong khong gian (Space).
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Hinh 4.6.13 Man hinh nhdp tai liéu

4.6.12. Man hinh xem chi tiét document

Man hinh nay cho phép ngudi dung xem chi tiét thong tin tai lidu da duogc da 1én.
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Hinh 4.6.14 Man hinh xem chi tiét tai liéu

4.6.13. Man hinh quan ly thanh vién cua space

Man hinh nay cho phép quan 1y thanh vién trong khong gian (Space), bao gom
hién thi danh sach nguoi dung, vai trd (owner, editor, viewer), ngay tham gia va chirc
nang moi hodc xo6a thanh vién. Tinh ning ndy gitp phan quyén va kiém soat truy cap

hi€u qua trong qua trinh cdng tac.
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Hinh 4.6.15 Man hinh quan ly thanh vién cua space

4.6.14. Man hinh cai dat space
Man hinh nay gém 4 tab chirc ning gitp ngudi dung quan 1y toan dién khong gian
Al:

e General: Chinh sua thong tin space.
e Limits: Thiét 1ap gi6i han lién quan dén space.
e Chat API: Cung cap thong tin tich hgp API tro chuyén.
e Danger Zone: Cho phép x6a Space.
Giao dién duoc thiét ké truc quan, hd tro c4 nhan hoa va kiém soat quyén truy cap
hiéu qua.
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Hinh 4.6.16 Man hinh chinh swa thong tin space

SVTH: Nguyén Truong Anh Minh GVHD: ThS. Tran H6 Thuy Tién 109



Xady dung cong cu quan ly va tra cueu tai liéu thong minh

(. DUY Grad Al ¢
o Ha
O Recent N Oy >

B Deteen
B N Spaces e

X Pl

& Tree Plan >

i BUT Grad Al %

5 Aeievd Al LFali

T Cuchboard
i Al'Spacm V=

& Profiy

Fren Par *

() Space Lisits

1D Docurrent Lavets

X, rie Sue Limi

NMacewsr Sw cie

O AP Usage Limvas

AP coly pev day
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Hinh 4.6.18 Man hinh thong tin tich hop API tro chuyén
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4.6.15. Man hinh Chatbot

Man hinh ChatBot cho phép ngudi dung tuong tac tric tiép véi tro Iy a0 (Al Agent).
Tai ddy, nguoi ding c6 thé nhap cac cau hoi ty nhién va nhan phan hdi nhanh chéong dua
trén tai liéu da duoc cung cip trong khong gian 1am viée (space).
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Hinh 4.6.19 Man hinh chatbot
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CHUONG 5. KET LUAN VA HUONG PHAT TRIEN

Két qua dat dwoe

Trong qué trinh nghién ctru, tim hiéu 1y thuyét va thuc hién dy an, du 4n di thanh

cong trong viéc dat dugc muyc tiéu ban dau.

e V&mitly thuyét:

Trau doi dugc k¥ niang phan tich, thiét ké va xdy dung co so dit liéu, bao gdbm
viéc xac dinh cac yéu cau, thiét ké cdu trac dir liéu, va trién khai co s dir liéu
cho hé thong.

Hiéu va van dung duogc ngdn ngit lap trinh Go, Python, Typescript, cic
framework nhu Gin, Fast API, NextJs dé xay dung dugc hé théng.

Hiéu va mg dung kién thirc vé AI Agent va Retrieval-Augmented Generation

(RAG) dé xay dung chirc nang truy van tai liéu bang chatbot

e V& mit thuec tién ing dung:

X4y dung thanh cong hé théng voi cac chic ning co ban nhu: tao va quan ly
space, nhap va truy xuat tai liéu, tim kiém thong minh, chatbot hd trg truy vén tai
ligu

Hé thdng hd tro nguoi dung quan 1y tai liéu mot cach truc quan, dé st dung, tim
kiém thong tin nhanh chéng thong qua truy van chatbot c6 tich hop Al ¢6 thé truy
cap moi luc, moi noi qua trinh duyét web.

Giao dién nguoi dung don gian, dé sir dung va hd trg quan 1y tai liéu theo timg

space.

Nhirng khoé khin va cach khic phuc

Trong qua trinh phat trién hé théng, nhom thue hién di gip phai mot s6 kho khin

nhu sau:

e Tich hop cac cong nghé méi: Viéc két hop cac cong nghé méi nhu RAG, Al Agent

hay framework méi doi hoi thir nghiém dé tuong thich giira cac phan trong hé thong.

Cdch khdc phuc:Tham khao tdi liéu, tién hanh thir nghiém dé phix hop véi hé thong

e Gidi han thoi gian: V§i thoi gian han che, mot s6 chitc ndng nang cao chua trién khai

kip nhu quén tri vién hay cong tdc nhom

Cdch khdc phuc: Uu tién phdt trién cdc chike nang cot 16i nham ddm bdao hé thong

c6 thé van hanh on dinh. Cdc chirc nang chwa hoan thién dwoc ghi nhan de tié'p tuc

phat trién trong giai doan sau.
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Kinh nghiém trién khai hé thong thuc té: Khi trién khai hé thong thuc té, dic biét la
trén méi truong dam may, gip kho khan trong viéc ciu hinh, bao mat va tdi uvu hoa
hiéu suit.

Cdch khdc phuc: Nghién ciru va dp dung cdc cong cu hé tro trién khai nhw Docker;
AWS

Thiéu kinh phi: Han ché v& ngan sach khién hé théng chi c¢6 thé duy tri ha ting Cloud
va st dung mo hinh LLM & mtic tdi thiéu. Diéu nay dan dén nhiéu bat cap nhu: kién
tric Cloud khong thé téi vu vé hiéu ning va d6 mé rong, khong du tai nguyén dé to
chtrc kiém thir trén cac bo dit liéu 16n — vén 1a didu kién can thiét dé danh gia chat
luong hé théng RAG mot cach toan dién.

Cdch khdc phuc: Lwa chon gidi phdp t6i wu chi phi nhu sir dung phién ban mién phi
hoac co chi phi thich hop.

Nhirng van dé con ton tai

Quan tri vién: Do han ché vé thoi gian, chirc nang quan tri vién cua h¢ théng chua
duoc trién khai.

Ti wu hiéu suat: Khi s luong nguoi dung va tai liéu ting cao, hiéu suét truy xuat
va phan hoi cua chatbot 6 thé bi cham.

Tinh nang cOng tac: HE théng chua hd trg manh mé cho viéc trao di, thao luan nhom

hay cong tac truc tuyén giita cac thanh vién trong cing mot khong gian.

Huwéng phat trién

Mac du hé théng hién tai da dap ing dugc nhitng chirc nang co ban dé ra, tuy nhién

van con nhiéu tiém nang dé md rong va nang cao chat lugng trong tuong lai. Mot so

hudng phat trién c6 thé trién khai bao gom:

Téi wu truy van thong minh bang Al: Cai thién do chinh xac va tbc do phan hoi cua
chatbot bang cach t6i vu mo6 hinh RAG dé nang cao trai nghiém truy van tai liéu.
Tang cudng tinh ning cong tac: Phat trién cac chirc ning tuong tac nhom nhu tro
chuyén tryc tiép trong khong gian (chat ndi bo).

Tich hgp API véi cac nén tang khac: Cho phép két ndi hé thong véi cac cong cu quan
1y khac (Google Drive, OneDrive), hoic hé théng quan 1y ndi bd cta doanh nghiép.
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