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NHIEM VU PE TAI

1. N§i dung va cac yéu cau cén giai quyét trong nhiém vu dé tai tot nghiép
a. M6 ta tém tit dé tai

Dé tai ndy tap trung nghién ctru cong nghé Al va xdy dung mot Al chatbot
cho thu vién s tai Truong Pai hoc Quan 1y va Cong ngh¢ Hai Phong. HE
théng Al chatbot s& hd tro ngudi dung tra ciru thong tin sach, tai liéu mot
cach nhanh chéng va chinh xac.

b. Néi dung hwéng din

Téng quan vé tri tué nhan tao (AI), chatbot va cac ung dung trong gido duc.
Tim hiéu vé cong nghé Al va nén tang xdy dung chatbot (vi du: n8n, Al
Agent API, Google Sheet).

Thiét ké va trién khai Al chatbot cho thu vién s6 tai truong.

Kiém thir va danh gia hiéu qua cua Al chatbot trong viéc hd tro tra ctru tai
li€u thu vién.

Pé xuat cac giai phap t6i vu hoa va nang cao hiéu qua hoat dong cia
chatbot.

c. Két qua can dat dwoc

Béo cdo tong quan vé AL chatbot va cac nén tang hd trg xay dung chatbot.
Hé théng Al chatbot dugc trién khai va hoat dong 6n dinh trén mang thu
vién sb cua trudng.

Panh gia chi tiét hiéu qua cua Al chatbot trong viéc hd tro nguoi dung tra
ctru thong tin thu vién.

Pé xut cac giai phap toi wu hda va mé rong chirc niang cho chatbot trong
tuong lai.

2. Cac tai li€u, so li€u can thiet

Tai liéu chinh thirc vé Al chatbot va cac API hd tro (vi du: n8n, Al Agent
API).

Tai liéu vé tng dung Al chatbot trong thu vién s6 va gido duc.

Céc bai bdo, nghién ctru vé Al chatbot va tu dong hoa tim kiém dir liéu cua
thu vién.

Tai liéu huéng dan trién khai va quan tri nén tang n8n hodc h¢ théng chatbot
tuong tu.

3. Pia diém thue tp tot nghiép
Truong Pai hoc Quan 1y va Cong nghé Hai Phong, trién khai truc tiép trén hé
thong thu vién so cia truong.
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Ho va tén : PO VAN TUYEN
Hoc ham, hoc vi : Thac sy
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% Noi dung huéng din:

. Tong quan vé tri tué nhin tao (AI), chatbot va cac cong cu xiy dung
chatbot phé bién: Gi6i thiéu vé AL céc loai chatbot (rule-based, Al chatbot),
cdc nén tang hd tro xdy dung chatbot nhu n8n, Al Agent API, Rasa,

Dialogflow.

. Tim hiéu vé AI chatbot va nén tang n8n: Nghién ctru cach hoat dong cua
chatbot, cach xur Iy dir liéu, logic twong tac véi nguoi dung, va cach tich hop
Al qua n8n dé tao workflow tu dong.

. Trién khai AI chatbot cho thw vién s6 tai Truong Pai hoc Quin 1y va Cong
nghé Hai Phong: Thiét ké, xay dung va trién khai chatbot, két ndi véi co so
dir liéu thu vién, xr Iy cac cau hoi tra ctru sach, tai li¢u, thong tin hudng dan.
. Panh gia hiéu qua ciia AI chatbot: Kiém thir phan hoi, toc do tra 1oi, mirc
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. Dé xuit cac giai phap t6i wu héa va ning cao hiéu qua chatbot: Cai thién
kha ning tra ctru thong tin, tich hop thém dit liéu méi, mé rong chirc ning, toi
wu workflow trén n8n dé chatbot hoat dong 6n dinh va chinh xac hon.
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LOI CAM ON

Sau khi dugc giao va lya chon dé tai em d3 hoan thanh d6 an tdt nghiép cua
minh. Em hoan thanh duoc dé tai tot nghiép nay voi su cd gang ctia ban than va
su gitp dd to 10n dén tir cac thay co va ban bé.

Trude tién, em xin bay to 1ong biét on chan thanh va sau sic nhit dén thay
P4 Vin Tuyén vi di danh thoi gian quy bau ctia minh dé tan tinh chi bao hudng
dan em hoan thanh d6 an tot nghiép trong thoi gian vira qua.

Em ciing xin giri 10i cam on dén cac thay co trong khoa Cong nghé Thong
tin d4 truyén dat cho em rat nhiéu kién thirc nén tang chuyén nganh, chuyén mon
va chuyén sau rat hitu ich dé em c6 thé hoan thanh do an nay.

Em xin cdm on Truong dai hoc Quan ly va Cong ngh¢ Hai Phong da cho
em duoc hoc tip va nghién ciru trong moi truong day du vé ca trang thiét bi va tai
liéu tham khao.

Trong qua trinh thuc hién dé an tbt nghiép, do su hiéu biét cia em con nhiéu
han ché nén rat mong nhan duogc nhitng 161 gop ¥ quy bau cia cac thay co dé co
thé hoan thién dé 4n tdt hon nita.

Em xin tran trong cam on!
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MO DAU

I. LY DO CHON PE TAI:

Trong bdi canh cong nghé thong tin ngay cang phat trién, viéc tu dong hoa cac
dich vu ho trg nguoi dung, dic biét 1a trong gido duc, tré nén rat quan trong.
Al chatbot c6 thé cung cip thong tin nhanh chong, chinh xac va lién tuc cho
sinh vién, giang vién, giam tai cong viéc thu cong cho can bd thu vién, dong
tho1 nang cao trai nghiém ngudi dung.

Tai Truong Pai hoc Quén 1y va Cong nghé Hai Phong, thu vién sé dong vai
trd quan trong trong viéc cung cip tai liéu, sach nghién ctru cho sinh vién,
giang vién. Tuy nhién, viéc tra ctru thong tin thu vién hién nay van phu thudc
nhiéu vao hd tro truc tiép hodc cac cong cu tim kiém co ban, chua c6 hé théng
tu dong tuong tdc thong minh véi nguodi dung.

Al chatbot dugc xay dung trén nén tang n8n két hop voi cac APLAI (vi du: Al
Agent API) 1a giai phap pht hop cho thu vién sb, cho phép:

+ Tra ctru thong tin sach va tai li¢u nhanh chéng;

+ Tréa 101 tu dong cac cau hoi thuong gap;

+ Tich hop dé dang va mé rong chirc ning tim kiém di liéu.

Vi vdy, em chon dé tai: “Nghién civu, tim hiéu va xdy dung AI chatbot cho thuw

vién sé tai Truong Dai hoc Qudn 1y va Céng nghé Hai Phong ” nham nghién ciru,

trién khai thir nghiém va danh gia hiéu qua cta chatbot trong méi trudng thu vién

sO thuec té.

II. HIEN TRANG HE THONG THU VIEN SO TAI NHA TRUONG

Hé théng thu vién s cia truong hién nay cung cép cac dich vu nhu:
+ Tra ctru sach, tai liéu;
+ HO tro sinh vién va giang vién truy cap dit lidu tir xa;
+ Hé théng quan 1y tai liéu truc tuyén (LMS).
+ Tuy nhién, viéc twong tac v6i ngudi dung con phu thude nhiéu vao can
b0 thu vién, chua c6 hé théng chatbot ty dong hd tro. Diéu ndy dan
dén:

+ Kho khan khi ngudi dung can tra ctru thong tin nhanh;



+ Tai cong viéc thu cong 16n cho nhan vién;
+ Trai nghiém ngudi dung chua t6i wu, dic biét khi sd luong truy cap

tang cao.

Nhu ciu thuc té

- Nha trudng can mét giai phap Al chatbot dap Gmg cac yéu cau:

+ HOo tro tra ciu tai lidu, sach va huéng dan sir dung thu vién tu dong;
+ Tuong tac nhanh, phan héi chinh x4c cho sinh vién va giang vién;

+ Giao dién than thién, dé sir dung cho ngudi quan tri;

+ D@ trién khai, bao tri va c6 kha ning mé rong chirc ning.

Muc tiéu de tai

Dé tai huong dén cac muc tiéu cu thé:

+ Nghién ciru tong quan vé Al chatbot va cac nén tang hd tro xay
dung chatbot(vd: Google Gemini, Postgress Memory, Supabase,
Google Sheet) dic biét 1a nén tang n8n;

+ Tim hiéu cach thiét ké workflow, xtr Iy dit liéu va tich hop Al
chatbot trong thu vién $0;

+ Trién khai Al chatbot cho thu vién sb tai trudng;

+ Pénh gia hiéu qua hoat dong cuia chatbot trong viéc ho tro nguoi
dung tra clru va tuong tac;

+ D& xudt cac giai phap mo rong, tdi vu hiéu qua chatbot sau khi thi

nghiém.

Poi twong va pham vi nghién ctru:

Péi tuong nghién ctru: Al chatbot va hé thdng thu vién s tai Trudng Pai
hoc Quan ly va Cong nghé Hai Phong.

Pham vi nghién ctru: Tap trung vao thiét ké, trién khai, kiém thir va danh
gid Al chatbot cho mot sb chuc nang chinh cua thu vién $0.

Phuong phéap nghién cuu

Tim hiéu tai liéu: Nghién ctru cac tai licu vé Al, chatbot, nén tang n8n va
cac tng dung thyc té trong thu vién sb.

Thuc nghiém: Thiét ké va trién khai workflow Al chatbot trén nén tang

n8n két no1 vo1 dir liéu thu vién so.



- Phan tich va danh gia: Theo ddi phan hoi, phén tich di liéu twong tac dé

danh gia hiéu qua chatbot, dé xudt cai tién.



CHUONG I: NGHIEN CUU TONG QUAN

1.1. Tim hiéu vé nén tang N8N va cic tinh niing lién quan dén tich hop
ChatBot
1.1.1. Gi6i thiéu vé N8N

N8N (viét tit ctia “nodemation”) 1a nén tang tu dong hoa quy trinh lam viéc
(workflow automation) ma ngudn mo, ra mat tir nam 2019. Khac voi nhiéu
nén tang thuong mai, N8N cho phép ngudi str dung kiém soat hoan toan dit
liéu va tury chinh linh hoat theo nhu cau. Pay 1a giai phap 1y tuong dé két
ndi cac ung dung, dich vu hoac co s¢ dir li€u lai vé1 nhau nham tu dong
hoa cac tac vu lap di lap lai, giap tang hiéu qua trién khai cac hé théng
thong minh, trong d6 c6 Chatbot Al cho thu vién sd.
N8N hoat dong dua trén moé hinh workflow-based (xay dung ludng cong
viéc). Nguoi dung tao ra cac workflow bang giao dién kéo — tha truc quan.
Trong mdi workflow, cac thanh phan xtr 1y dugc t6 chirc dudi dang node,
mdi node ddm nhan mot nhiém vu nhu goi API, xtr 1y dit liéu, tim kiém tai
ligu, guri thong bao, truy van co s dit lidu, v.v.
Vi kha ning mé rong cao, N8N hd tro hang trim node tich hop sin cho
hé théng email, dich vu cloud, API, co s& dir li¢u SQL/NoSQL, trng dung
chatbot va hang loat dich vu khac. Ngudi dung co thé tiy chinh node hoic
viét JavaScript dé mé rong chirc ning theo nhu cau cta thu vién.
N8N c¢6 thé trién khai trén nhiéu moi truong: cloud, server ndi bd hodc
Docker. Piéu nay dic biét phtt hop dbi véi Thu vién sé ciia Trudng Pai hoc
Quan 1y va Cong nghé Hai Phong, noi yéu cau tinh bao mat va quyén kiém
soat dir li€u cao.
Nho cac vu diém trén, N8N dang dugc tmg dung manh mé trong thu vién,
gido duc va doanh nghiép:

+ Thu vién: xay dung Chatbot hd trg ban doc, tra ctru tai liéu, hoi dap

thong tin tai liu so.
+ Gido duc: quan 1y dit li€u sinh vién, tu dong hoa thong bao hoc tap.

+ Doanh nghiép: cham soc khach hang, quan Iy quy trinh ty dong.



+ Cé nhan: tu dong hoa nghiép vu hang ngay.

— Vi vay, N8N la Iya chon phu hop dé xay dung h¢ théng Al Chatbot hd tro

thu vién s, giap phuc vu ban doc 24/7 va nang cao nang lyc tra ctru tai liéu.

N8n

Hinh 1: Nén tang tw dong héa NSN.

1.1.2. Kién tric hoat dong

N8N duwoc thiét ké theo mé hinh workflow-based vdi cdac thanh phan chinh:

Workflow (Iudng cong viéc):

Pay 1a ludng xtr 1y trung tam, két hop nhiéu node theo chudi dé ty dong hoa
nhiém vu, vi du:

+ Tiép nhan cau hoi tir ban doc,

+ Tra ctru dir li€u trong thu vién s,

+ Xt Iy yéu cau muon séach,

+ Gui phan hoi ty dong cho nguoi dung.

Node (nut xur ly):

Mbi node thyuc hién mot chirc ning:

+ Node Trigger: kich hoat khi c6 tin nhén tir ban doc.

+ Node Action: giri phan héi, truy van dit liéu.

+ Node Function: xtr 1y dit liéu bang JavaScript (vi du: chuin héa cau hoi,
phan loai y dinh cua ban doc).

Execution Engine (b may thurc thi):

+ Chju trach nhiém thyc thi timg workflow theo dang logic da thiét ké.

+ Khi mot trigger node kich hoat, execution engine s& diéu phdi dir liéu di
qua tirng node theo ludng dinh sin.

Database(co s¢ dir li€u) :

+ N8N str dung co s& dit liéu (vi du: SQLite, PostgreSQL, MySQL) dé luu
trir thong tin vé workflow, nguoi dung, lich str thuc thi (execution logs).

+ Piéu nay gitp quan 1y va tai sir dung workflow dé dang.

Editor Ul

Giao dién kéo — tha truc quan gitp can bd thu vién dé dang diéu chinh lué)ng
Chatbot khi ngi1 dung thu vién dugc cdp nhat

API Layer (ting API):



+ Cho phép cac hé thong bén ngoai giao tiép vi N8N, vi du: goi workflow thong
qua HTTP Request, hodc két nbi voi Messenger/Facebook API dé giri/nhan tin
nhan.

+ Nho kién trc nay, N8N hoat dong theo co ché su kién — hanh dong (event-
driven):

+ Khi c6 mot sy kién tor bén ngoai (vi du:sinh vién gui cau hoi trén
Messenger/Facebook), mot trigger node s€ kich hoat workflow.

+ Execution engine sau d6 xu 1y dit liéu qua cac node trung gian (1ay dit liéu, so
khép cau hoi, tim cau tra 101).

+ Cubi cung, hé théng phan hi lai sinh vién qua mot action node (vi du: gui tin
nhin tra 101 qua Messenger/Facebook API).

+ Kién triic nay gitip N8N vira d& mé rong, vira linh hoat trong tich hop voi nhiéu
hé théng khéac nhau, tir chatbot, co s& dit 1iéu, dén cac dich vu web hién dai.

— Nho kién tric nay, N8N co thérvénrhe‘mh chatbot thu Viét{ thep co ché event —
action, tu luc nguot hoi g tin nhan dén khi Chatbot phan hoi két qua tra ctru.
1.1.3. Tich hgp ChatBot trong N8N

- Trong dé tai thu vién s6, N8N dong vai tro 1a trung tam tich hop, két ndi
Chatbot v&i ban doc thong qua cac nén tang nhan tin nhu,
Messenger/Facebook hoac kho dit li¢u thu vién (Google Sheet/ Supabase).

- Quy trinh hoat dong dién hinh:

+ Trigger Node
Nhan tin nhin cta ban doc tir Messenger/Facebook (Vi du: “Cho toi
hoi tai liéu vé chatbot?”).
+ Xir Iy dir liéu: Dung Switch Node dé phan loai cau hoi, Function
Node dé viét logic tuy chinh, hodc Database Node dé tra ctru thong tin
+ Action Node
Gui cau tra 101 tw dong cho ban doc qua Messenger/Facebook API
Lwu trir & giam sat:
Ghi log tin nhan, luu dit liéu vao co sé dit liéu dé cai thién Chatbot.

Véi co ché nay, N8N gitip xay dung Chatbot linh hoat, d& mé rong va quan 1y
tap trung, pht hop dé hd tro tu van tuyén sinh ty dong trong moi trudng giao
duc.
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TiCH HOP CHATBOT TRONG N8N

@

ChatBot

Trigger

Library Digital System

Hinh 2:Tich hop ChatBot trong NSN.

1.1.4. Cac tinh nang lién quan ctia N8N

- Danh sach dudi day dugc diéu chinh cho phu hop véi nghiép vu thu vién sé:
+ Tich hop nhi€u ngudn dit li¢u: co s& dit licu thu vién, thu vién s6, Google

Sheet quan ly danh muc tai li¢u.

+ Giao dién kéo — tha dé sir dung, phu hop dé can bo thu vién cap nhat noi

dung.

+ + +

Cho phép phan loai cau hoi cua ban doc thong qua Switch/If Node.
K&t noi API cua h¢ thong thu vién hodc kho dur liéu do tim (Supabase).
Gui thong bao tu dong: nhac han trd sach, thong bao tai liéu maoi.

+ Mo rong va trién khai dé dang trén server ndi bd cia nha truong. ]
1.1.5. Uu, Nhuge diém cia N8N trong xiy dung Chatbot thw vién so

Uu diém

Nhwoc diém

Ma nguon ma, trién khai duge trén
server cua truong — bao mat dir liéu

thu vién.

Can kién thire server/Docker dé cai

dat ban self-hosted.

Giao dién kéo — tha, d& tuy bién theo

nhu cau tai liéu.

Hiéu suat han ché khi xir 1y dir liéu

rat 16n.

Tich hgp linh hoat v6i co s¢ dit licu thu

vién, Messenger, Al.

Cong ddng hd tro chua 16n nhu cac

nén tang thuong mai.

Cho phép viét JavaScript dé tiy bién

logic xur Iy cau hoi.

Cap nhat hé thong phai tu thyc hién

thu cong.

Két no1 duge vd1 moi nén tang chatbot.

Can hiéu API néu mudn tich hop hé

thong thu vién chua c6 node san.

Bang 1:Uu, Nhuoc diém ciia NSN.
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1.1.6. Ung dung thue té trong thw vién s6

N8N di va dang duogc tmg dung rong rii trong nhiéu linh vuc nhd kha nang tu
dong hoa va tich hop linh hoat:
Trong giao duc:

+ Xay dung Chatbot ,hS trg tim kiém tu dong trén Messenger, Facebook.
+ Quan ly dir licu (két n61 Google Sheet, Supabase SQL Database).
Trong doanh nghiép:

+ Ty dong hoa quy trinh cham soc khach hang (CRM).

+ Quan ly marketing: giri email, SMS, tin nhin quang ba.

+ Két ndi nhiéu tmg dung quan 1y ndi bo (Slack, Trello, Notion, Jira).
Trong linh vue IT:

+ Giam sat hé thong, giri canh bao qua Chatbot khi c6 su cd.
+ Pong bo dir licu gitra cac dich vy (API, cloud, database).
+ Tich hop CI/CD dé trién khai phan mém tu dong.

Ung dung c4 nhan:

+ Quan Iy cong viéc hang ngay.
+ Dong b dir licu gifra cac tai khoan mang xa hoi.
+ Ty dong luu trir file hoac tin nhan quan trong.

- Nho cac ung dung thuc té nay, N8N tré thanh nén tang hitu ich khong chi
trong doanh nghiép va CNTT, ma con dédc biét phu hop voi linh vue gido duc,
noi can cac cong cu ty dong hoa dé nang cao hiéu hd tro gido vién va sinh vién.

1.2. Nghién ciru Messenger/Facebook API va cach két ndi véi ChatBot

Messenger/Facebook API 1a cong cu quan trong cho phép xay dung chatbot
trén nén tang Messenger — mdt trong nhiing kénh giao tiép phd bién nhat voi
sinh vién hi¢n nay. Trong bdi canh xay dung Al Chatbot hd trg thu vién sb
cua Truong Pai hoc Quan 1y va Cong nghé Hai Phong, Messenger API gitp

chatbot twong tac truc tiép véi ban doc mot cach nhanh chong va than thién.

1.2.1. Giéi thiéu vé Facebook Messenger API

Messenger/Facebook API (thuoc Meta Graph API) cho phép chatbot:
+ Nhan tin nhin tr nguoi dung theo thoi gian thyc.

+ Gui tra 101 ty dong: van ban, nat bam, thé thong tin tai li¢u.

+ Quan ly nguoi dung twong tac voi Fanpage cua thu vién.
n

Tich hop tri tu¢ nhan tao dé phan tich cau hoi tu nhién.
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+ Két ndi dén co so dit liéu thu vién dé tra 16i theo thoi gian thuc, vi du:
o “Cho toi hoi tai lieu Cong nghé thong tin?”
o “Tai liéu ndy cé mdy ban?”’
— Vi sb luong sinh vién sir dung Messenger cao, chatbot thu vién trién khai
trén Facebook gitip tang kha nang tiép can va hd tro ban doc hiéu qua.
1.2.2. Cach hoat dong ciia Facebook Messenger API
- Messenger API hoat dong theo mo hinh Webhook — Xur ly dir licu —
Phan hdi.Quy trinh chi tiét:
+ Xdc thue va cAp quyén truy cap
o Thu vién dang ky Facebook App va Fanpage.
o LAy cac thong so:
o Page Access Token
o App Secret
o Webhook Verify Token
+ Nhan sy kién tir Messenger
Khi ban doc gtii tin nhian cho Fanpage thu vién:
o Facebook gui dir li€u su kién dén Webhook URL (duoc tao
tr N8N).
o Dit liéu gdbm: ID nguoi giri, ndi dung tin nhan, thoi gian giri.
+ Xir ly dir liéu tai N8N
N8N nhén tin — phan tich ndi dung bang:
o Function Node (JavaScript),
o Al Chat Model (AI Agent),
o Database Node truy van thu vién sd hodc Supabase.
+ Phan hdi qua Messenger API
N8N str dung node HTTP Request dé goi:

https://graph.facebook.com/v24.0/me/messages

kém Page Access Token — giri phan hoi cho ngudi dung.
+ Nguwoi dung nhan két qua trén Messenger
Vi du:
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"Tai liéu PO an Al chatbot' hién c6 2 ban tai thu vién."

"Ban c6 thé truy cip ban PDF tai day: ..."

$0 PO HOAT DONG CUA MESSENGER API

Két qua

R Sy ‘
> Plee | — _— uﬁ —
Yéu cau Yéu cau Gui truy van Gui truy vé'n_‘_ =
Ngudi ding Facebook Webhook Messenger API APl Server Database
| Messenger | I
Phan héi Phén héi D4y phan héi XU ly két qua

Hinh 3:So do hoat dong (flowchart) ciia Messenger API.
1.2.3. Két néi Messenger API véi ChatBot qua N8N
- Muc tiéu:
Tich hop Messenger/Facebook API véi ChatBot dé tu dong nhan — tra 101 tin
nhén cho ban doc thu vién.
- Cac budc thuc hién:
+ Tao Facebook App va trang Fanpage Thu vién
o Truy cap Meta for Developers.
o Tao ung dung theo loai Business / Other.
o Két nbi Fanpage cua thu vién.

+ LAy Page Access Token.
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Q) Meta Tai ligu céng cy HS try Ung dy Hanh dong

Thu vién méi - 1D (mg dung: 24895637063380853 Ché d¢ cia img dung: Phét trién @ Chinh thirc Loai tng dung: Kinh doanh @ Tro gitp

{3 Bang diéu khién

[Z] Hanh déng can thyc hién 1D émg dyng Khéa bi mat cia img dyng
24895637063380853 . Hién thi

£¥ cai dat img dyng A

Théng tin co ban Tén hién thj Viing tén

Nang cao Thu vién moi
(2] vai trd trong tmg dung v Mién tmg dung Email lién hé ©

" chutuan1701@gmai.com
[\ Canh bao 1 v
URL chinh sach quyén riéng tw URL Diéu khoan dich vy
5 i < :
) Xétduybtimg dung g https://www freeprivacypolicy.com/live/720f379¢-28b5-4355-acdf-17 Hop thoai Didu khodn dich vy 68 dang nhap va chi tiét img dung
S4n phim Thém sdn pham X a0 W ding @ Biéu tugng irng dung (1024 x
2 1024)

Webhooks URL huréng din x6a dir liéu -
Messenger 5 Ban cing c6 thé cung cép lién két
Nh3t ky hoat ddng
= MhatIni hast. AAnn 86

Hinh 4:Thong tin ung dung Messenger/Facebook Developers App.

Ung dung Hanh dong can lam

Thir vién moi - 1D trng dyng: 24895637063380853 Ché 06 cua img dung: Phat trién @ Chinh thure Loai tmg dung: Kinh doanh ® Troglip

Chiing t6i 03 cap nhat Diéu khodn vé nén tang va Cl séch danh cho nha phét trién. Tim hiéu thém

() Bang diéu khién

Hanh dong can thyc hién Thiét lap APl Messenger
Lam theo céc budc dé thiét Iap APIL. Sau khi hoan tat, Trang kinh doanh trén Facebook clia ban co thé bat dAu gui va nhan tin nhén.

{(:)} Cai dat ing dung v
© Nén tang Messenger X

@ Vai trd trong (ng dyng @ Chao mimng ban dén véi Nén tdng Messenger!

Nén tang Messenger c6 tap hop Ga dang céc AP, plugin web va ché dd xem web ddy di cung c4p cho ban tat ca nhitng gi cn thiét 6é xay
A\ Canh béo . G dung trai nghiém tuyét voi. Hay tiép can moi ngudi trén moi thiét bi va nén tang ho sir dung, hé tro nhiéu kénh giao tiép, tao trdi nghiém
~ két hop c6 trong cudc tro chuyén tryc tiép va tu dong, v.v., tat ca déu cé trong Messenger.

@ Xét duyét (rng dung v Dé dam bdo ch‘ét lgng va ngan chan hanh vi lam dung Nén tang nay, tat ca cac ung dyng lrén‘ Messenger phai duoe gui dé xét dyyél
N truéce khi c6 thé tuong téc véi moi ngudi trén Messenger. Trong qué trinh phat trién, ban c6 thé gui tin nhan cho bét cur ai dugc cép vai trd
Quan tri vién, Nha phat trién hoac Nguéi dung thir cho tng dung clia minh.
Séan phdm Thém san phdm g 2o P 2 o g St < W s Co—
e bat dau, vui long doc tai liéu danh cho nha phat trién dé nam duoc day du thong tin. Viéc truy cap va sr dung nén tang phai tuan theo
Webhooks Chinh séch nén tang va Chinh sach danh cho nha phat trién, cling véi moi diéu khodn va chinh sach hién hanh khac.
Messenger ~

1. Dat cau hinh webhook

Cai dat API M = Dat cdu hinh URL webhook tisy chinh hodc ding céc dich vy hd tre ban thiét 1ap diém cudi. Tim hiéu thém,

Trinh tro gitp tich hop API

Cai @4t Instagram o 2. Taf’ ma truy cap " . » v
Két ndi céc trang Facebook dé tao ma truy cap va thiét 1ap tinh nang dang ky webhook.

Nhat ky hoat ddng

Hinh 5:API cua Messenger/Facebook.
+ Thiét 1ap Webhook trong N8N
o Tao Webhook Node trong N8N dé nhan sy kién tir Messenger.
o Céu hinh URL dang: https://n8n.teamchatbot.online/webhook-
test/8a5b6785-2d75-4e51-a5d4-90c046097eec
o Thém vao phan Webhook Subscription ciia Facebook App.
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&S Webhook A Listen for test event

Settings Docs @

Test URL Production URL

https://n8n.teamchatbot.online/webhook-test/8a5b
6785-2d75-4e51-a5d4-90c046097eec

HTTP Methods

GET POST

Path
8a5b6785-2d75-4e51-a5d4-90c046097eec
Authentication

None

Respond

Using 'Respond to Webhook' Node

Insert a '‘Respond to Webhook' node to control when
and how you respond.

Options

No properties

Add option

Hinh 6:Tao ldp Webhook trong N8N dé trigger nhdn dit liéu tir

URL goi lai @

https://n8n.teamchatbot.online/webhook/8a5b6785-2d75-4e51-a5d4-90c046097eec

Hinh 7: Cap nhat Webhook URL trong Messenger/Facebook Developer
Platform.
+ Xir Iy tin nhin trong N8N

Tin nhan — N8N nhan — phén tich — truy véan co s¢ dit liéu thu vién.
o Supabase
o PostgreSQL
o Google Sheet (danh muc tai li¢u)
o Al Agent Chat Model
+ Giri phan hoi qua Messenger

o Dung node HTTP Request gui POST request:
https://graph.facebook.com/v24.0/me/messages
?access_token=<PAGE_ACCESS TOKEN>

Payload vi du:

{
"recipient": { "id": "<USER_ID>" },
"message": { "text": "Tai liéu ban can c6 sin trong thu vién!" }

}
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LUONG HOAT DONG CUA CHATBOT MESSENGER

QM &

Messenger Chatbot Backend Webhook
server

Hinh 8:Luéng hoat déng ciia ChatBot Messenger API.
1.2.4. Uu diém khi tich hop Messenger API v6i ChatBot qua NSN
+ Tw dong hoa dich vu thw vién
o ChatBot c6 thé tu dong tra 161 tin nhéin Messenger/Facebook 24/7 ma
khéng can con ngudi can thiép.
o Giam tai cong viéc cho can b0 thu vién.
+ Két ndi dir liéu linh hoat
N8N dé dang két ndi voi:
o Google Sheet danh muc,
o Supabase,
o Al Agent chat model,

+ Xir ly dir li€éu thong minh:

o Nho tich hop AI (vi du AT Agent Chat Model), ChatBot c6 thé hiéu cau

hé1 tu nhién va dua ra cau tra 101 chinh xac.
o Tan dung dir li€u luu trir tir Supabase hodc Google Sheet dé phan hoi
theo ngtr canh.
+ Chi phi thap
o Khong can 1ap trinh phic tap.
o Trién khai nhanh bang workflow kéo — tha.
+ Trai nghiém nguoi dung tot

o Sinh vién dung Messenger nhiéu — ti€p can dé dang.
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o Tuong tac nhanh, c¢6 thé giri ntit bam (Quick Reply), danh sach tai

liu.

1.3. So sanh ChatBot thong thuwong va ChatBot dung Messenger API + N8N

Tiéu chi ChatBot thong ChatBot + Messenger API +
thwong N8N
Kha niing phan hdi | Cau tra 10i ¢d dinh Phan tich ngén ngir ty nhién,

tra 101 linh hoat

Két ndi dir liéu Khong két ndi CSDL | Két nbi Supabase, thu vién $0,
thu vién Google Sheet

P phirc tap trién | Can 1ap trinh tha cong | Kéo tha node, trién khai nhanh

Khai

Chi phi Cao Thap

Trai nghiém nguoi

dung

Thiéu ca nhan hoa

Tra 101 theo dit liéu thuc té

Kha ning mé rong

Han ché

Mé rong dé dang nhd API +
Al

Bang 2:Badng so sanh ChatBot thuong va ChatBot Messenger NSN.
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CHUONG II : PHAN TiCH YEU CAU

2.1. Xac dinh cdc chirc niing can thiét cho ChatBot phuc vu thw vién s6

Chatbot dugc xay dung nham hd tro ban doc, sinh vién va giang vién trong
viéc tra ctru thong tin thu vién s6 thong qua nén tang Messenger/Facebook.
Céc chuc ning chinh gom:
Tiép nhan ciu héi tir ngwoi dung
+ Nhan tin nhén truc tiép tir sinh vién, giang vién trén Messenger/Facebook.
+ HO tro nhap cau héi bang ngdn ngilr tu nhién, khong can go theo ci phap co
dinh.
+ Ghi nhan moi tuong tac dé€ phuc vu thong ké va t61 uvu hoa chat lugng tra
101.
Cung cap thong tin tai li€u va dich vu thw vién
+ ChatBot c6 kha ning tra 1i cac van dé phd bién nhu:
o Tra ctru sach, giao trinh, luan van, tai li¢u s6 cua thu vién.
+ Vi du:*“Cho t61 hoi tai li¢u vé Cong nghé¢ thong tin con khong?”
Khai thac dir liéu tir Supabase / Google Sheet

+ Dit li€u thu vién (danh muc tai liéu, sb luong sach, ma tai li€u, tinh trang
muon...) dugc luu trir trong Supabase.

+ C6 thé dong bo tir Google Sheet ctia can bo thu vién sang Supabase.

Xir Iy va tra 10i thong minh bang AI (AI Agent Chat Model)

+ Hiéu nhiéu cach dién dat khac nhau cta sinh vién.

+ Phan tich cu hoi va truy xuét dit liéu phu hop.

Ti wu hoa cau tra 101 1 rang, logic, than thién.

+ Goi y cac tai liéu lién quan, giéng nhu mot “thu thu 40”.
Tra loi nhanh chong, 24/7

+

+ Hoat dong lién tuc moi thoi diém, ké ca ngoai gio hanh chinh.
+ Giam 4ap lyc cho can bd thu vién, nhat 1a trong cac giai doan cao diém.
Kha ning mé rong

+ Chatbot c6 thé nang cap thém cac tinh ning:

+ Ty dong gui thong ké lugt tim kiém.

+ Phan loai cau hoi theo chu dé (tai liéu — khoa nganh — tac gia — gido
vién/nguoi hd tro — thoi gian....).

+ Két ndi truc tiép v6i can bo thu vién khi can hd tro chuyén sau.

+ Goti y tai liéu theo chuong trinh dao tao cua tirng nganh.
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Tiép nhan Cung cap
cau hoi théng tin
Khai thac dir
liéu tu

ChatBot
thur vién sé

XU ly va tra 16
théng minh

Tra 16i nhanh
chéng, 24/7

Hinh 9: M6 hinh chitc nang ChatBot thuw vién s6

2.2. Thu thap théng tin tir Thw vién dé thiét ké kich ban hdi thoai

- Pé xay dung mot kich ban hoi thoai sat thuc té, toi da tién hanh thu thap

thong tin tur:

- Nguodn dir liéu

+

++ + + +

Kho dit li¢u Google Sheet tir website truong HPU
https://lib.hpu.edu.vn/

Co so dir li€u tai liéu cua thu vién.

Thong tin tir can bd thu vién

Danh muc sach, luan van, gido trinh cac nganh.
Mot s thong tin chinh dugc thu thap

Danh muc cac tai liéu theo nganh hoc.

st dc.title
Ung dung tri tu¢ nhan tao ChatBot AI trong tw vin tuyén sinh trwe tuyén qua facebook messenger

de.contributor.author

Nguyén, Vi Xuan Tang

Nghién ciru va tim hiéu va img dung Uptime Kuma — cong cu giam sat trang thai website va dich vu mang tai Trwong Dai hoc Quén Iy va Cong nghé Hai Phong Vi, Ba Quéc Anh
Nghién ciru va dé xuat xiy dung phan mém quan Iy hanh chinh online danh cho sinh vién

Téi wu hoa cong cu tim kiém (SEO) cho website hpu.edu.vn

Ning cao hiéu qui tir vin tuyén sinh trwe tuyén bing Chatbot Al tai Pai hoc Ouin IV va Cong nghé Hii Phong
U'de hrgmg van toc ciia xe 6 té di chuyén trén mot quang dwong qua dir liéu hinh anh

2
3
4 Ung dung Lookerstudio trong viéc xiy dyng h¢ thong bao cio dgng phan tich dir ligu thi sinh vmg tuyén vao Trwong Pai hoc Quan Iy va Cong nghé Hai Phong  Nguyén, Birc Canh
5
6
7

Bang 3:Dit licu tw Google sheet

- Quy trinh xir ly dir li¢u ciu héi — tra oi:

+ Thu thap dit li¢u: Cau hoi cua sinh vién va cén bd thu vién dugc téng hop
vao Google Sheet.
Tién xu ly dit li¢u

_l’_

©]
O
O

Loai bo cau hoi trung 1ap.
Phan loai theo nhém chu dé:
Tra ctru tai liéu

Chuyén ddi dir liéu: Xuat dix liéu sang CSV/JSON dé nhap vao Supabase.
Luu tr@t chinh thire: Toan bd bd dit li¢u dugce luu trit trong Supabase dé
ChatBot truy xuat theo thoi gian thuc.

Tong hop s6 luong cau hoi
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— To6ng: 100 nhom cau hoi
Kich ban hdi thoai ChatBot thu vién s6
1. Chao hoi
“Xin chao! T6i 1a ChatBot hd tro thu vién s6 HPU. Ban can tim tai liéu gia?”’
2. Tra ctru thong tin tai ligu
User:
“Cho t6i hoi tai liéu D6 an chatbot c6 khéng?”
ChatBot:
“Thu vién hién con 2 ban sach P an chat — Link .”
3. Thong tin tai li€u thu vién
“Thu vién truong c¢6 nhirng tai liéu nao?”
— ChatBot kiém tra Supabase — tra 10i.
4. Két thuc hoi thoai
“Néu ban can tim tai liéu khac, toi luon sén sang hd tro!”

Cho tbi hoi thong tin vé nganh Céng
nghé théng tin

Chao ban! Nganh Cong nghé thong tin
tai trudng ching ta nghién cifu céac linh
vuc nhu phan tich dif liéu video va hinh
anh bang may tinh, phat trién thuat
toan nhan dang va theo déi déi tudng,
két hdp vdi bién déi phoi canh va phan
tich quy dao dé xac dinh vi tri va tinh
toan van téc clia phudng tién trong thdi

gian thuc. Day 1a mét s6 thong tin toi
tim dudc tif cac dé an thudc Khoa Céng

nghé théng tin. Ban cé muén biét thém
chi tiét vé mot khia canh cu thé nao cua
nganh nay khong?

(-]

Hinh 10:Vi du doan hoi thoai giita ChatBot thw vién sO
User:
“Cho t6i thong tin vé nganh Cong nghé thong tin .”
ChatBot:
“Chao ban! Nganh Cong nghé thong tin tai truong ching ta nghién ctru céac linh
vuc nhu phan tich dir liéu video va hinh anh bﬁng may tinh, phat trién thuét toan
nhan dang va theo ddi ddi tuong, két hop véi bién ddi phdi canh va phan tich
quy dao dé xé4c dinh vi tri va tinh toan vén toc cia phuong tién trong thoi gian
thyc. Day 1a mot s6 thong tin t61 tim duogc tir cac dd an thudc Khoa Cong nghé
thong tin. Ban c6 mudn biét thém chi tiét vé mot khia canh cu thé nao cua nganh

nay khong?”
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CHUONG III: THIET KE HE THONG

3.1. Thiét ké kién tric ChatBot thw vién s sir dung N8N

- Kién trac ChatBot trong nghién ciru nay duoc xay dung dua trén nén tang
n8n, két hop v6i h¢ théng Thu vién s6 cua Truong Pai hoc Quan ly va Cong
nghé Hai Phong (HPU). ChatBot dong vai trd hd tro ban doc tim kiém tai
liéu.

- Hé thdng duoc thiét ké theo mé hinh xir 1y tuyén tinh — phan hdi < 1 phat —
va cho phép mo rong dé dang khi tich hop thém cac hé thong tra ctru hodc co
sO tri thirc cia nha truong.

3.1.1. Ludng dir liéu xir Iy

Postgres Google
Webhook Siagent [ Chat Memory Chat Model

i
it

\ 4 A

Truy van Postgres
Supabase Chat Memor

\ 4 A

st

JavaScript GoogleGemin + HTTP
Node Chat Model ) Request

i
i

Hinh 11: So' d6 luong dir liéu xir Iy ChatBot thu vién s6
1. Webhook
- Tiép nhan tin nhin cua ban doc tir Messenger/Facebook.
- Dit liéu gdm: nodi dung cau hoi, ID nguoi dung, thoi gian giri.
- Pay la diém khoi dau dua dir lidu vao workflow.
2. AI Agent (N8N AI Node — diéu phéi logic)
- Phan tich cau hoi cua ngudi dung theo ngir nghia:
tim sdach, tim ebook, héi vi tri sich, gio- mé cira, huwdng dan mwon/tra...
- Nhan dién y dinh (intent) ma khong can Al xit 1y trudc.

- Quyét dinh c6 can truy vain Supabase hay tra 101 truc tiép tir ngit canh.
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- Két hop thong tin tir Postgres Chat Memory dé duy tri mach hoi thoai.
3. Postgres Chat Memory
- Luu trtr lich st hdi thoai: user id, timestamp, cau hodi, phan hoi.

- HOo trg ChatBot duy tri mach hdi thoai lién tuc.

[ n8n Al Agent J

v

Postgres Chat Memory
user_id INT
timestamp DATETIME
question TEXT
response TEXT

3 J

A4

Google Gemini
Chat Model

Hinh 12:Céu tric Postgres Chat Memory
4. Google Gemini Chat Model (I4n 1)

- Xtur ly ngdn ngir ty nhién, tao ciu tra 101 so ba.
- C6 thé dung prompt template dé dinh hudng vai tro Al
5.Truy van Supabase — Get Many Rows (Vector Search)

- Truy xuat dir liéu c6 lién quan
- Keét qua sé dugc Al dung dé tang tinh chinh xac khi tra 1o1.

6. Google Gemini Chat Model (Iin 2)
- Két hop dit liéu tir Supabase va ngit canh trude d6 dé sinh ra cau tra 10i cudi

cung.
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- Pam bdo ndi1 dung than thién, rd rang, phu hop vo1 ngudi dung.

7. Luu phan hdi vao Postgres Chat Memory

- Luu lai phan hoi cudi cung dé giri cho ngudi dung.
Dung dé:
+ phan tich hanh vi nguoi dung,
+ dao tao chatbot,
+ duy tri ngit canh cho cau hoi tiép theo.
8. JavaScript Function Node
- XU ly n61 dung trude khi guri di:
+ loai bo ky tu dac biét,
+ dinh dang van ban,
+ 10t gon nd1 dung néu can,
+ thém link tai liéu dang hyperlink Messenger.
9. HTTP Request — Messenger Send API

- Gri cau tra 101 cudi cung t6i nguoi ding Messenger.

- Pam bao thoi gian phan hdi nhanh (< 60 giay).

- Pic diém noi bat cua ludng xir Iy ChatBot thu vién s6

- Thoi gian phan hoi trung binh: < 14.8 giay.

- Duy tri ngltr canh hdi thoai thong minh.

- Tich hop dit liéu thu vién s6 hoan chinh.

- HO tro tra ctru theo tir khoa hodc theo ngit nghia (semantic search).
3.1.2. So’ d0 kién triic hé thong
ChatBot thu vién s6 sir dung N8N dugc xdy dung theo md hinh céc thanh phan

chinh lién két tuan ty:
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{} o @ o

Code in JavaScript) HTTP Request

A, Supabase Vector
Store

Google Gemini Chat  Postgres Chat
Model Memory

Hinh 13:So d6 kién triic hé thong

. Ban doc (User —Messenger/Facebook)

Gri cau hoi vé tai liéu hodc dich vu thu vién.

. Webhook (NSN Webhook Node)

Tiép nhén va kich hoat workflow.

. Al Agent

Phan tich yéu cau, nhan dién y dinh (intent classification).

. Postgres Chat Memory

Luu va truy xuat lich sir hoi thoai.

. Google Gemini Chat Model

Tao phan hdi dya trén dit liéu thu vién va ngir canh.

. Supabase Database

Chtra: danh muc tai liéu, mo ta sach, khoa hoc, tai li€u ndi sinh.
. JavaScript Node

Chuan héa cau tra 10i theo chuan hién thi ciia Messenger/Facebook.
. HTTP Request Node

Gui phan hoi vé€ nén tang nhan tin.
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& Personal My workflow + Addtag nactive are | Save ] C)star 154,027

What triggers this workflow?
A trigger is a step that starts your workflow

chaf

Chat Trigger

Al Agent

OpenAl

Chat Memory Manager

] ChatData &

Basic Chat Data Node

2Chat
Sends d

@
data to 2Chat
Grog Chat Model

RocketChat

Google Chat

Hinh 14:Workflow ChatBot thu vién sé trén n8n

3.1.3. Cac yéu t6 ky thuit can luu y

- Gi6i han ky tu tin nhan: <2000 ky ty (Messenger/Facebook).

- Tbi uu thoi gian phan hoi: < 60 gidy.

- Bao mat két ndi: ma hoa Access Token, xac thuc webhook.

- Ghi log va phan tich: phuc vu théng ké lugng tra ctru, nhu cau tai liéu.

- Sao luu dir liéu: tu dong backup bang tai li€u va lich st hoi thoai.

- Téi vu prompt: dé dam bao cau tra 10i ngan gon nhung chinh xAc.
3.1.4. Két qua mong doi

- HOo tro ban doc 24/7 trong viéc tra ctru tai liéu.

- Giam tai 50-70% lugong cau hoi 1dp lai cho thu thu.

- Do chinh x4c cao: ChatBot tra 101 chinh x4c cac cau hoi nhu:

+ Tim sach theo tén/tac gid/ma ISBN
+ Quy dinh muon — tra
+ @Gioi thiu tai liéu lién quan
+ Hudng dan st dung hé thong thu vién 6
- Trai nghi¢m than thién nhu mét trg 1y thu vién thyc thu.

3.2. Xay dung ludng hoi thoai va tich hop co sé dir li¢u thw vién so
3.2.1. Muc tiéu thiét ké
- Xay dung ChatBot c6 kha niing hd trg ban doc tu dong:
+ Tim kiém tai liéu (tén sach, tac gia, nam xb...).
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+ Hoi vé quy dinh thu vién, gio mé cira, s6 hoa tai lidu.
+ Truy xuat thong tin tir kho tri thirc thu vién.
+ Phan hoi than thién, dé hiéu nhu thu thu.

3.2.2. Cau tric co sé dir li€u thw vién so

Co s¢ dit lidu duoc luu trén Supabase, gdm bang chinh:

Béng: documents

Cot | Kiéu dir liéu M5 ta
id INT Khoa chinh
tu khoa | TEXT Tir khoa (tén sach, tac gia, cha dé...)
tra lot | TEXT M0 ta sach, vi tri, tinh trang, duong dan eBook

Bang 4:Tim kiém dir liéu
- Luu lai lich st hoi thoai ChatBot — phuc vu théng ké va cai thién mo hinh.
3.2.3. Pong bd dir liéu tir Google Sheets sang Supabase
Thu vién st dung Google Sheets dé quan 1y tai liéu dau vao.

N8N dam nhiém:

LN 100 items = 1item o 1item 1item _ Supabase Vector 153 items
1 @ e 1 - 0™ (Z] ™ u {} o 1 dy Seet °

Get row(s) in sheet1 Aggregatel Summarizel Code in JavaScript1
read: sheet

Embeddings Google Default Data Loader1
Gemini2

Hinh 15:Déng bé dir liéu tir Google Sheets sang Supabase
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- GoogleSheetsReadRows — DPoc dir li¢u tai ligu.
- Aggregate — Gom nhom theo chi dé.
- AI Summarize — Tom tit ndi dung mo ta tai liéu.
- Gemini Embeddings — Ma hoa thanh vector.
- Supabase Vector Store — Luu thanh kho tri thire thu vién.
- Default Data Loader — DPam bao déng bd tu dong.
Két qua: ChatBot c6 thé tim kiém theo ngit nghia, khong chi theo tir khoa.
3.2.4. Ludng hdi thoai truy van co sé dir li¢u
1. Webhook
- Tiép nhdn cdu hoi ban doc qua Messenger/Facebook.
2. Al Agent
- Phan tich yéu cau: tim sach, hudng din muon tra, héi gio mo cira, v.v.
3. Postgres Chat Memory
- Ghi nhé céac cau hoi trude do6 trong cung phién.
4. Truy van Supabase
- Tim kiém tai liéu theo tir khoa.
5. Google Gemini Chat Model
- Sinh cau tra 101 hoan thién.
6. JavaScript Node
- Pinh dang theo chuian Messenger/Facebook.
7. HTTP Request
- Trakét qua cho ban doc.

Ludng hdi thoai truy vah cd s dir liéu

Webhook - Nhan yéu
cau tir Messenger

:
Al Agent

‘ Google Code in JavaScript
Gemini XU ly logic

Postgres Chat I-jTTP .Req‘uesAt
Memory Gui phan hoi vé

Messenger

Hinh 1 6.'Lu5ng héi thoai ChatBot thur vién s6
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CHUONG IV: TRIEN KHAI VA THU NGHIEM

4.1 Cai dat N8N, két ndi véi Messenger va trién khai ChatBot thu vién s6
4.1.1 CAu hinh méi truwdong trién khai

Hé théng ChatBot dugc trién khai trén VPS riéng, quan 1y bang Docker

dé dam bao hiéu suét, 6n dinh va d& mé rong.
- Théng s6 VPS:
- Hg¢ diéu hanh: Ubuntu Server 22.04 LTS
- CPU: 8 Core
- RAM: 16 GB
- Ocung: 120 GB SSD
- Cong cu trién khai: Docker & Docker Compose

- Truy cap hé théng: https://n8n.teamchatbot.online

- Kiém tra container hoat dong bang docker ps hodc docker-compose ps.

Hinh 17:MG6i truong VPS hién thi container N8N va Traefik dang hoat déng én
dinh.
4.1.2 Ciu hinh Webhook va tich hop Messenger/Facebook
- Webhook tiép nhan tin nhan tir Messenger/Facebook tai:
: https://n8n.teamchatbot.online/webhook-test/8a5b6785-2d75-4e51-a5d4-
90c046097¢eec
- Dir liéu g1 kém: event name, sender.id, message.text, timestamp, x-hub-

signature.
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Webhooks

Dang ky xem cac thay ddi va nhan thong tin mai theo thai gian thuc ma khong can goi API. Gici thigu vé Webhooks
Chon san pham

User
@ Dé dam bao cap nhat diing gio, hay ding cling mét phién ban API cho tat ca cac trong da dang ky trén dbi twong nay.

Dat cau hinh webhook
Dé nhan canh béo khi cé tin nhan hoac khi trang thai clia tin nhan thay ddi, ban can thiét 1ap diém cui webhook cho ting dung clia minh.

URL goi lai @
https://n8n.teamchatbot.online/webhook/8a5b6785-2d75-4e51-a5d4-90c046097eec
Xac minh ma @

eeccccccccccccce

@  Bao gém ca tén clia nhitng trudng thong tin da thay i, kém theo gia tri mi. Tim hiéu thém.

@  Dinh kém ching thuc méy khach vao yéu cau Webhook. Tim hiéu thém.

G& goi dang ky

Hinh 18:Giao dién cdu hinh Webhook trong Messenger/Facebook Developer
Platform ket noi truc tiép voi NEN.

4.1.3 Cau hinh AI Agent

- Al Agent phén tich yéu cau cia ngudi dung va sinh prompt dau vao cho
Google Gemini (Pass 1), khong truc tiép tao cau tra 10i.

- Chu hinh:
+ Source for Prompt: “Define below” — 1y dir liéu tir webhook.
+ System Message:

o Trg ly thu vién, tra 161 ngén gon, than thi¢n
o Truy xuat dir li¢u sach, tai liéu, FAQ tir Supabase
o Neéu khong co6 dir 1iéu, thong bao 10 rang

€3 Al Agentl | & Executestep

Settings

Source for Prompt (User Message)

Define below

Prompt (U

Require Specific Output Format

Enable Fallback Model

~*NHIEM WY CHNN:»*

Add Option

Hinh 19:Céu hinh AI Agent trong N8N.
4.1.4 Cau hinh mé hinh Al

- Thay Al bang Google Gemini hoic mé hinh Al ndi bo.
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- Node Google Gemini lan 1: phan tich cau hoi va tao truy van tim kiém.
- Supabase: tim tai li¢u lién quan.”
- Node Google Gemini lan 2: tong hop dit liéu Supabase + lich st hoi thoai

— sinh cau tra 16i cudi.”

o)

+> Google Gemini Chat Model

Settings

Credential to connect with

Google Gemini(PaLM) Apl account Tuan

Model

models/gemini-2.5-flash

Options

Add Option

Hinh 20:Céu hinh node Google Gemini trong N8N.
4.1.5 Cau hinh Postgres Chat Memory
- Luu lich st hoi thoai gitip AT hiéu ngit canh.
- Cau hinh:
+ Credential: PostgreSQL
+ Session ID: sender.id
+ Table: n8n_chat histories

+ Context Window Length: >2

o}

¥ Postgres Chat Memury
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Hinh 21:Cdu hinh Postgres Chat Memory.
4.1.6 Két ndi Messenger qua API
- Node HTTP Request gri phan hoi tir Al vé Messenger.
- Cau hinh:
+ Method: POST
+ URL: https://graph.facebook.com/v16.0/me/messages
+ Header: token xac thuc

+ Body JSON: recipient.id + message.text

HTTP Request

Settings

Import cURL

Method

POST
URL

https://graph.facebook.com/v24.0/me/messages
Authentication

Predefined Credential Type
Credential Type

Facebook Graph API

Facebook Graph API

Facebook Graph account Tuan

Send Query Parameters

Send Headers

Send Body

Body Content Type

Hinh 22:Céu hinh node HTTP Request trong NSN.

4.1.7 Két ndi co sé dir liéu Supabase
- Node Get many rows in Supabase truy xuat dir liéu sach, tai liéu, FAQ.
- Cau hinh:

+ Credential: Supabase account

+ Resource: Row — Operation: Get Many — Table: documents — Limit:
10



m}

4, Supabase Vector Swre & Execute step
Settings

Credential to connect with

Supabase account 2

Operation Mode

Retrieve Documents (As Tool for Al Agent)

Description

LUON goi tool nay dé tim tai liéu lién quan
dén cau hoi ngudi dung. DI liéu tir Google
pA

Table Name

From list documents
Limit
4

Include Metadata

Rerank Results

Options

No properties

Embedding *

Hinh 23:Node Supabase ldy diF liéu dé ChatBot tra loi.
4.1.8 Node Code
- Xt ly két qua Al trudc khi tra nguoi ding:
+ Gidi han an toan: 1500-1800 ky tu
+ Xoa khoang trang / xudng dong thira
+ Thém thong bao néu noi dung bi cit bot

{} Code in JavaScript
Settings

Mode

Run Once for All items

Language

JavaScript

Javascript

1

(aiOutput. truncateNotice. maxLength) {

Type $ for a list of . Debug by using console. log() statements and viewing their
output in the browser console.

Hinh 24:Céu hinh Node Code trong NSN.
4.1.9 Trién khai kho tri thirc (Vector Store)
- Workflow gom:



+ o+ + 4+ o+

GoogleSheetsReadRows: doc dir licu tir Google Sheets
Aggregate: gom dir liéu

Summarize — tém tit mo ta tai liéu trudce khi tao vector.
Default Data Loader: chuan hoa JSON

Embeddings (Google Gemini): tao vector

Supabase Vector Store: luu vector & van ban

= Store’

N 100 items =Y 1item o Titem Titem Supabase Vector 153 items
B o 1 S o™ (3] e 1 {} o 1 dy S ° T

Get row(s) in sheet1 Aggregatel Si 1 Code in JavaScript1
read: sheet

Titem

Embeddings Google Default Data Loader1
Gemini2

Hinh 25:Céu hinh cdc node xdy dung kho tri thirc.

4.1.10 Hoan thién workflow
- Workflow ChatBot thu vién sb:

+
+

Webhook — Tiép nhan tin nhin tir ngudi ding qua Messenger.

Al Agent (Pass 1 Prompt Builder) — Phan tich y dinh nguoi dung va
tao truy van tim kiém (search query) cho Al

Postgres Chat Memory — Luu lai lich str hoi thoai dé Gemini sir dung ¢
Pass 2.

Google Gemini — Pass 1 — Hiéu cau hoi, phan tich truy van va tao
embedding/query dé tim dir liéu lién quan.

Supabase Vector Store — Truy van tim kiém vector, ldy céc tai liéu phu
hop nhit.

Google Gemini — Pass 2 — Tong hop dit liéu tir Supabase + lich sir hoi
thoai — tao cu tra 10i cubi cung.

Node Code — X1 1y lai format, thém markup (xuéng dong, bullet, gidi
han ky tu).

HTTP Request — Guri phan hdi tro lai nguoi dung qua Messenger API.
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PP

Respond 1o Webhook

A {}en@e

Code In JavaScript) HTTP Request

1 al

Google Gemini Chat  Postgres Chat
Moaodel Meomory

Hinh 26: Workflow hoan chinh trong NSN.
4.2 Kiém thir va danh gia
4.2.1 Muc tiéu
- Thoi gian phan hoi
- Ty 1& phan héi thanh cong
- DO chinh xac ndi dung
- Tinh 6n dinh workflow
4.2.2 Kich ban
- Truy vén sach/tai liéu: “Tim sach vé Cong nghé thong tin”
- Su kién / khoa hoc online: “Thu vién c6 khda hoc Python khong?”

- Cau hoi ngoai pham vi dit li¢u: “Co ban sach ngoai ngir khong?”
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Cho t6i hoi théng tin vé nganh Cong
nghé thong tin

Chao ban! Nganh Cong nghé thong tin
tai trudng chiing ta nghién cifu cac linh
vuc nhu phan tich dif liéu video va hinh
anh bing may tinh, phat trién thuat
toan nhan dang va theo ddi déi tudng,
két hgp vdi bién ddi phoi canh va phan

tich quy dao dé xac dinh vi tri va tinh
toan van téc ctia phudng tién trong thdi

gian thuc. Day |a mét sé thong tin téi
tim dudc tif cac dd an thudc Khoa Cong
nghé thong tin. Ban cé6 muén biét thém
chi tiét vé mét khia canh cu thé nao cua
nganh nay khéng?

&

Hinh 27:Vi du phan héi ChatBot trong cdc tinh huéng trén.
4.2.3 Két qua thue nghiém
- Tong s6 phién: 68
- Thoi gian phan hoi: 2.5 — 56 gidy
- Trung binh: ~14.8 giay
- Ty 1€ thanh cong: 100%

8 Aut

Nov 15, 07:56:16
Succeeded in 78795

Nov 15, 07:48:28

Nov 15, 07:40:12

Hinh 28:Nhat ky workflow NSN ghi nhan trang thai xu ly.
4.2.4 Panh gia tong quan
- Phan hdi nhanh, 6n dinh
- Noi dung trd 161 chinh xac ~95%
- Workflow van hanh muot ma trén VPS 8 Core — 16 GB RAM



4.2.5 Két luan
- Hé thdng dap tmg day du yéu cau k¥ thuat & thuc tién
- Giai doan tiép theo: ghi log, cap nhat dir li¢u, t6i wu tde do truy van

Supabase
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CHUONG V: PE XUAT CAC GIAI PHAP TOI UU HOA VA NANG CAO
HIEU QUA AI CHATBOT

5.1 Dé xuét giai phap va huéng phat trién

5.1.1 Téi wu héa higu qudi AI chatbot

- Pé nang cao hiéu qua trién khai va van hanh AI Chatbot trong thu vién s6, em
dé xuat mot sd giai phap tdi wvu hoa nhu sau:

1. Phan loai cau héi theo mirc d§ wu tién

- Céc truy van trong tdm nhu tra ctru tai liéu, tra ctru sach va thong tin tai liéu
can dugc xtr Iy wu tién, dam bao phan hoi nhanh va chinh xac.

- Nhiing cau hoi mang tinh phu trg (vi du: su kién, tin tirc, gi61 thi¢u thu vién)
c6 thé cho phép do tré phan hoi cao hon.
Phan loai ndy gitp t6i wu tan suat xt 1y va phan bo tai nguyén Al, nang cao
hiéu suat toan hé théng.

2. Sir dung canh bao da kénh khi hé thong gip sw cd

Bén canh canh bao tu dong qua Messenger hoac Email, co thé m& rong thém

cac kénh nhu Telegram hodc Slack dé thong bao kip thoi khi chatbot khong
phan hdi hoic két ndi API gap 15i.

Viéc két hop nhiéu kénh canh bao gitp giam thoi gian gian doan va dam bao

chatbot luon san sang phuc vu.

w

. Pinh ky kiém tra va cip nhit dir liéu chatbot

- Khi thu vién ¢6 tai liéu méi, gido trinh hoac thong tin tai li¢u cap nhat, can
bd sung vao co sd dir liéu Supabase hoic bang FAQ dé chatbot luén phan hoi
chinh xac va day du.

- Diéu nay gitip giam ty 1¢ cau hoi khong tra 161 duoc va duy tri do tin cay cia
hé thong.

4. Sao hru cau hinh va dir liéu AI dinh ky

- Céc thanh phan nhu workflow n8n, dit liéu FAQ, webhook va cAu hinh Al

Agent can dugc sao luu thuong xuyén.
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- Nho d6, khi xay ra su ¢, hé thong c6 thé khoi phuc nhanh chong ma khong
mét dit liéu hodc thiét l1ap quan trong.
5.Piéu chinh thoi gian phan hoi va co ché retry hop ly
- Tuy theo loai truy van, c6 thé thiét 1ap thoi gian phan hdi (timeout) khac
nhau:
+ Tra ctru sach/tai liéu: khoang 5-10 gidy
+ Hoi dap FAQ: khoang 2-3 giay
+ Céu hinh hop 1y gitip giam canh béo gia, tang téc dd xtr Iy va nang cao
trai nghiém nguoi dung (thdi gian phan hoi trung binh dat 2800-3200
ms).
5.1.2 Tich hop voi cac cong cu quan ly khac
- Pé phat huy t6i da hiéu qua hoat dong ctia AT Chatbot trong thu vién s6, c¢6 thé
trién khai mot s6 hudng tich hop mé rong nhu sau:
- Tich hop vé6i hé thong Helpdesk/Ticket
+ Khi chatbot khong thé tra 101 cAu hoi ctia ngudi dung, hé thong c6 thé tu
dong tao phiéu hd tro (ticket) gtri dén doi ngii k§ thuat hodc can bd thu vién.
+ Piéu nay giup xtr Iy yéu cau nhanh hon, giam thoi gian cho, dong thoi nang
cao trai nghiém nguoi dung.
- Hién thi trang thai chatbot trén Dashboard ndi b
+ Céc chi s6 nhu thoi gian hoat dong (uptime), ty 18 tra 10i thanh cong, hay
s6 lwong cau hoi chua xir Iy ¢6 thé duoc truc quan hoa trén bang diéu khién
noi b (IT Dashboard).
+ Ban quan tri thu vién nho d6 c6 thé theo ddi hiéu suat chatbot theo thoi gian
thuc, va dua ra diéu chinh kip thoi khi can.
- Sir dung API dé dong bé va phan tich dir liéu
+ Hé thong Al Chatbot va workflow n8n hd trg restful API, cho phép két ndi
vO1 cac cong cu théng ke, hé théng bao cdo ty dong hodc luu trir log dai
han.
+ Tir d6, quan tri vién c6 thé phan tich hanh vi ngudi dung, danh gi hiéu suét

phan hoi, va téi wu mo hinh Al dua trén dit lidu thuc té.
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Pong b véi hé thong quan 1y tai lidu va tai san thuw vién

+ AI Chatbot c6 thé lién két truc tiép véi phdn mém quan 1y tai nguyén thu
vién (Libol, Koha, hoac hé théng ndi bo) dé cap nhat thong tin sach, tai liéu
va tinh trang luu hanh.

+ Giai phap nay gitp giam 16i dit liéu, tu dong hoa viéc tra ciru tai lidu, va

nang cao hi¢u qua phuc vu ban doc.

5.2 Huéng phat trién lau dai

pé tiép tuc mé rong va nang cao chat lugng phuc vu, chatbot co6 thé duoc phat
trién theo cac huéng sau:
Mé rong kha nang tra ciru da kénh:

+ Tich hop chatbot trén nhiéu nén tang nhu website, Telegram, Messenger,
hoic tmg dung di dong, giup nguoi dung dé dang truy cap moi lic, moi
noi.

Nang cip ning lue NLP/AI:

+ Ung dung cac mdé hinh ngdén ngit tu nhién (Natural Language
Processing) tién tién nham hiéu tot hon ngir canh cau hoi, hd trg da ngdn
ngit va ting d6 chinh xac phan hoi.

Phan quyén quén tri linh hoat:

+ Cho phép nhiéu can bo thu vién cung quan 1y chatbot, mdi ngudi phu

trach mot mang riéng nhu tai liéu, tra ctru sach, hodc hd tro k¥ thuat.
Tich hgp giam sat hiéu nang nang cao:

+ K&t ndi chatbot va workflow n8n véi Dashboard, Grafana hodc Zabbix,

giip giam sat toan dién hiéu ning hé théng (CPU, RAM, 1/O, do tré

API) khi trién khai trén may chu riéng (on-premise).
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KET LUAN

1. Két qua dat dwoc

- Trong khuén khé dé tai, em da hoan thanh cdc néi dung chinh sau:

+

Tim hiéu co ban vé Al chatbot va cong nghé hd tro: Nghién ctru cac
nén tang Al cong nghé NLP, workflow n8n va cach thic trién khai
chatbot cho thu vién sb.

Trién khai thuc té Al chatbot tai thu vién sd: Thiét 1ap hé théng chatbot,
két ndi voi co so dir liéu sach va tai liéu, trién khai trén moi truong thuc
té phuc vu sinh vién va can bo.

Céau hinh cac chtc nang chinh: Tra ctru, tim thong tin tai liu, do 4n,
sach tham khao.

Panh gia hiéu qua hoat dong: Thir nghiém chatbot qua céc tinh hudng
gia 1ap. chay thu.

So sanh vu — nhuoc diém: Pua ra nhan xét vé diém manh cta Al chatbot
vé tinh tuong tac, kha ning mé rong, dong thoi néu nhitng han ché can
cai thién (kha nang xur ly cau hoi phtrc tap, tich hop da kénh).

Pé xuat hudng t6i wu hoa: Cai thién chat luong tra 10i, phan loai cau
hoi theo muc do wu tién, ddng bo voi hé théng quan 1y thu vién, xay

dung dashboard giam sat va luu trir log dir licu.

2.Y nghia thyec tién

- Dé tai cung cip giai phap Al chatbot hiéu qua, tiét kiém, phu hop v6i moi

truong gido duc va thu vién so.

- HO tro sinh vién, giang vién tra cuu sach, tai liéu va nhan thong tin nhanh

choéng, thuan tién.

- Nang cao k¥ nang thyc hanh CNTT cua sinh vién va can bd k¥ thuét thong qua

vige ti€p can, van hanh va lam chu cong nghé Al ma nguén mé.

- Giup bo phan quan 1y va k¥ thuat giam sat va phat hién sy ¢ kip thoi, dam

bao hoat dong lién tuc cua cac dich vy thu vién so.

3. Huéng phat trién trong twong lai
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Tich hop nang cao véi cac hé thng bao cdo va thong ké tu dong, giup xuat dir
liéu vé 13i, thoi gian downtime, va chét luong tra 101.

Nghién ctru thém cac cong cu AI/NLP nang cao, cai thién kha nang hiéu ngoén
ngit ty nhién, hd trg da ngdn ngir.

Xay dung dashboard trung tam hién thi trang thai hoat dong cua Al chatbot,
hiéu sudt tra ctru va cac canh bao quan trong.

M6 rong giam sat hiéu nang hé théng, bao gém CPU, RAM, va tai server dé
phat hién cac 15i tiém an, tir 46 nang cao do on dinh va kha ning phuc vu lién
tuc.

Tich hop véi hé thong quan 1y thu vién s6 va cac dich vu hoc truc tuyén dé
nang cao trai nghiém ngudi dung, toi wu hoa quan 1y tai lidu va hd tro tu dong

cho sinh vién va gidng vién.
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