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NHAN XET GIANG VIEN HUONG DAN



NHAN XET GIANG VIEN PHAN BIEN



TOM TAT

Tén dé tai: X4y dung website doc truyén tich hop chatbot Al goi ¥ va tom tit noi dung.
Sinh vién thyc hién: Nguyén Van Uy
Mai s6 SV: 2151220254  Lop: 21CT5

Trong ky nguyén s6 hoa, nhu ciu giai tri truc tuyén dang ching kién su ting
truong vuot bac, kéo theo doi hoi ngay cang cao vé tinh c4 nhan héa trong trai nghiém
nguoi dung. Mic du doc truyén truc tuyén 1a mot hinh thic giai tri pho bién, cac nén
tang hién hanh van ton tai nhiéu han ché trong viéc ho tro doc gia kham pha noi dung.
Céc hé thong goi ¥ truyén thong chil yéu van hanh dua trén viéc so khép tir khoa hodc
siéu dit liéu co ban (nhu tén truyén, thé loai), thiéu kha niang thau hiéu ngit canh sau va
nhu cau phirc tap ctia ngudi doc. Han ché nay din dén viéc ngudi ding mat nhiéu thoi
gian tim kiém, 1am giam hang thi va mirc d6 gan két véi nén tang.

Nhim giai quyét thach thuc trén, dé tai “Xay dung Website doc truyén tich hop
Chatbot Al goi y va tom tit ndi dung” dé xuat mot giai phap cong nghé tién tién, két
hop giita nén tang web truyén thong va tri tué nhan tao. Trong tdm nghién ciru 13 viéc
xdy dung va tich hgp mot Chatbot théng minh dya trén kién tric RAG (Retrieval-
Augmented Generation). Khac véi cac md hinh ngén ngir thong thudng cé thé sinh ra
thong tin sai 1éch (4o giac), kién traic RAG cho phép hé thdng truy xut dir liéu chinh
xac tir co so tri thirc ndi b ctia website (nhu et truyén, nhan vat, boi canh) trude khi
sinh cau tra 10i. Co ché nay dam bao Chatbot hoat dong nhu mdt "thu thu 40" am hiéu,
c6 kha ning tom tit ndi dung stc tich va dua ra cac goi ¥ truyén phu hop véi ngit canh

tim kiém tu nhién cua nguodi dung.

Két qua nghién ctru khong chi mang lai mot san pham tng dung hoan chinh véi trai
nghi¢m nguodi dung vuot trdi, ma con ching minh tinh kha thi cua viéc ing dung cac k§
thuat Al hi¢n dai (Vector Search, LLM) vao bai toan thuc té quy mo vura va nho. Dé tai
dong gbp mat giai phap cong nghé co tinh canh tranh cao, dap ing xu hudéng ca nhan
hoa trong giai tri s6, dong thoi gop phan thuc day vin hoa doc lanh manh trong cong

dong.



LOINOI PAU

Trong bdi canh chuyén ddi sb manh mé&, thoi quen giai tri truc tuyén dang ching
kién sy thay ddi siu sic v6i sy 1én ngdi ciia cac nén tang video ngin va ndi dung tiéu
thu nhanh (short-form content). Xu hudng nay, mac du mang lai su tién lgi va tinh giai
tri ttrc thoi, nhung cling dit ra nhitng thach thirc khong nho d6i véi van héa doc — mot
hinh thirc giai tri doi hoi sy tap trung va tu duy sdu sic. Cac nén tang doc truyén truc
tuyén, du sé hitu kho ting noi dung phong phii va gia tri, dang d6i mat véi ap luc canh

tranh gay gat trong viéc thu hut va giit chan nguoi dung, dic biét 1a thé he doc gia tré.

Mot trong nhitng nguyén nhan k¥ thuat din dén sy suy giam strc hiit cia cac nén
tang doc truyén hién hanh Ia sy han ché trong kha nang ca nhan hoa trai nghiém. Cac hé
théng tim kiém va goi ¥ truyén thong (Recommender Systems) chil yéu van hanh dya
trén co ché so khép tir khoa hodc loc cong tac don gian theo thé loai. Céach tiép can nay
thudng bo qua ngit canh sau xa trong nhu cau cta doc gia, dan dén viéc cac dé xuat tro
nén may moc va thiéu chinh xac. Hé qua 1a ngudi dung phai tiéu tén nhiéu thoi gian dé
sang loc ndi dung, lam gian doan mach cam xuc va giam dang ké mirc do gén két vai

ung dung.

Nhéan thtc dugc thyc trang do, dé tai “Xay dung Website doc truyén tich hop
Chatbot Al goi y va tom tit ndi dung” dugc dé xuat nhu mot giai phap cong nghé nham
tai dinh hinh trai nghiém doc truyén trong ky nguyén sd. Trong tim nghién ciru ctia d6
an 1a viéc tng dung kién tric Retrieval-Augmented Generation (RAG) dé xay dung mot
trg 1y 4o thong minh. Khéc véi cac cong cy tim kiém thu dong, Chatbot nay c6 kha ning
thau hiéu ngdn ngir tw nhién dé phan tich cac yéu cau phirc tap cta ngudi ding vé cot
truyén, bdi canh hay nhan vat. Tu do, hé théng thyc hién truy xuét dit liéu chinh x4c tir
kho tri thirc ndi bo dé dua ra cic goi ¥ tac pham phu hop nhat, ddng thodi cung cip céc

ban tom tit ndi dung sic tich theo yéu cau.

Thong qua viée tich hop tri tué nhan tao vao quy trinh kham phé néi dung, d6 an
khong chi giai quyét bai toan ky thuat vé tim kiém ngit nghia ma con hudng t6i muc tiéu
xa hoi rong 16n hon: nang cao chét luong trai nghiém doc, khoi day niém dam mé van

hoc va gop phan duy tri thoi quen doc lanh manh trong cong dong s6.



LOI CAM ON

Dé hoan thanh duogc d6 4n tot nghiép nay, t6i da nhan dugc rat nhiéu sy giup dd, chi
bdo va dong vién.

Trude hét, t6i xin bay to 1ong biét on sdu sic nhat toi thiy TS. NGUYEN NANG
HUNG VAN nguoi da tan tinh huéng din, dinh huéng va truyén dat nhimg kién thire

quy bau cho t6i trong sudt qua trinh thuc hién dé tai.

To1i cling xin tran trong cam on Ban Giam hiéu Truong dai hoc Kién Trac Da Nang, Ban
Chu nhiém Khoa Cong Nghé Thong Tin cing toan thé quy thay c6 da day dd, tao diéu
kién va trang bi cho t6i nhiing nén tang kién thirc viing chic trong nhitng nim hoc vira
qua.

Cubi clng, t6i xin giri 10i cdm on chan thanh dén gia dinh, ban bé da ludn & bén
canh, dong vién va la nguén 6 vil tinh than to 16n dé toi c¢6 thé vuot qua moi kho khan

va hoan thanh tot @0 an cua minh.

Mic du da rit cd gang, song do kién thirc va kinh nghiém con han ché, b an chéc
chan khong thé tranh khoi nhitng thiéu sot. Toi rat mong nhan dugc nhiing y kién déng

g6p quy bau tir quy thay cd va cic ban dé dé tai duoc hoan thién hon.

i



CAM DOAN

Tbi tén 1a Nguyén Vin Uy, sinh vién 16p 21CT5, Khoa Cong nghé Thong tin Trudng
Pai hoc Kién triic Pa Ning. T6i xin cam doan rang db an tot nghiép véi dé tai “Xay
dung website doc truyén tich hop chatbot Al goi ¥ va tom tit ndi dung” 14 san pham
nghién ciru doc 1ap do chinh t6i thuc hién, c6 sy huéng dan tan tinh cia TS. Nguyén

Nang Hung Van.

Toan bd nodi dung, dit lidu va két qua trinh bay trong d6 an déu duoc thu thap, phan
tich va trinh bay mdt cach trung thuc, ddm bao tinh khach quan va liém chinh hoc thuat.
Cac nguén tai liéu, trich dan dugc ghi r0 rang, chinh x4c theo quy dinh cua Truong Dai

hoc Kién tric Pa Ning.

T6i khang dinh d6 4n khong sao chép, khong vi pham ban quyén, va hoan toan chiu
trach nhiém vé tinh trung thuc, chinh xac ctia toan bd ndi dung. Moi gop ¥, phan hoi dé

hoan thién dé tai, toi déu tran trong ghi nhan.

Sinh vién thyuc hién
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Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

MO DAU

1.1 Ly do chon dé tai

Trong thoi dai cong nghé sb phat trién manh mé, tri tué nhan tao (Al) dang tré
thanh dong luc chinh thic dy su thay doi trong nhiéu linh vuc, dic biét 1a nganh cong
nghié¢p ndi dung 6. Mot minh ching ndi bat cho ung dung cua Al 1a su xuét hién cua
cac hé théng Chatbot, dong vai tro 1a trg Iy 4o gitp ting cudng kha ning tuong tac va

hd tro ngudi dung.

Mic du véy, cac nén tang doc truyén tranh truc tuyén hién nay van gip phai thach
thirc 16n trong viéc ca nhan héa trai nghiém cho doc gia. Hau hét cac hé thong goi ¥ va
tim kiém chi dua vao phuong phap so khép tir khoa don gian hodc loc cong tac, dan dén
han ché trong viéc nhan dién nhu cau siu xa cuia nguoi doc va khién cac dé xudt tré nén
kém chinh x4c, nham chan [9]. Piéu ndy budc ngudi ding phai danh nhiéu thoi gian dé

tim kiém tac pham phu hop, khién trai nghiém giam di su hap din va gan két.

Xuit phat tu thuc tién trén, dé tai “Xay dung website doc truyén tich hop Chatbot
Al goi y va tom tit ndi dung” hudng dén viéc giai quyét nhitng han ché cta hé thong
truyén théng bang mot giai phap céng nghé hién dai. Ung dung kién trac RAG
(Retrieval-Augmented Generation), hé thong s& cho phép ngudi dung tim kiém truyén
dua trén mo ta cdt truyén, bdi canh hoic cam xuc, dong thoi cung cap kha ning tom tat
ndi dung truyén mét cach thong minh [2]. Pay 1a bude tién giup ning cao su ca nhan

hoa, gia tang gia tri cho h¢ sinh thai doc truyén truc tuyén [5].
1.2 Muc dich va y nghia ciia dé tai

Muc dich: Nghién ctru va xay dung mot hé théng website doc truyén tranh tich
hop Chatbot Al c6 kha nang hiéu ngdn ngir tu nhién, thyc hién goi y truyén dya trén
ngilr canh (tinh tiét, nhan vat, cam xUc) va tom tat noi dung truyén suc tich, chinh xac
[6], [12].

Y nghia khoa hoc va thuc tién:

e V& mat cong nghé: Chirng minh hiéu qua cta viéc ung dung k¥ thuat RAG trong
linh vuc gidi tri, giai quyét bai toan ao giac (hallucination) ciia cac mo hinh ngén

ngitr 16n [4].
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Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

e V& mit xd hoi: Thiic ddy théi quen doc sach/truyén, 1am cho qué trinh tiép cén
tac phim tré nén théng minh, thi vi, gbp phan xay dung dbi trong tich cuc voi

cac hinh thirc giai tri nhanh hién nay.
1.3 Muc tiéu dé tai

e Phén tich, thiét ké va xiy dung nén tang website doc truyén hoan chinh (Full-
stack) v&i chire nang quan ly ndi dung va nguoi dung [17], [18].

e Nghién ciru chuyén sau vé Xu 1y ngon ngir ty nhién (NLP), M6 hinh ngén ngir
16n (LLMs) va k¥ thuat Truy xuit - Tang cudng - Tao sinh (RAG) dé lam co so
Iy thuyét cho hé théng [1], [5].

e Xay dung, tich hop module Chatbot Al vao website, sir dung co s& dir liéu Vector
va céc thuat toan tim kiém ngir nghia dé cung cap tinh ning goi y va tom tat noi
dung [3], [13].

1.4 Poi twong va pham vi nghién ciru
Déi tugng nghién ciru:

e Ly thuyét: Ky thuat hoc sau trong NLP, kién triic Transformer 1am nén tang cho
LLM [1], co ché hoat dong ciia RAG [2], Vector Database (ChromaDB) [13], va
ky thuat Prompt Engineering [6].

e Ung dung: Quy trinh phat trién phan mém Web (PHP/MySQL) [17], kién truc
Microservices cho Al (Python/FastAPI) [15].

Pham vi nghién ctru:

e Dit liéu: Gi6i han trong mién dit liéu truyén tranh, tap trung vao xir 1y thong tin
vin ban (metadata, tom tat) cta 42 bd truyén mau dé xay dung co sé tri thirc [10].

e (Cong nghé: Str dung cac md hinh dd huén luyén sin (Pre-trained models) cia
OpenAl gém GPT-40-mini cho tao sinh va text-embedding-3-small cho vector
hoa, két hop véi ki thuat RAG [8], [11], [12].

e Chirc ning: Tap trung vao cac tinh ning cbt 161 ciia website va Chatbot; khong
bao gém cac chirc niang phu trg phirc tap nhu thanh ton hay dién dan thao luan
sau.

1.5 Phuwong phap nghién ciru

e Nghién ctru Iy thuyét: Tong hop, phan tich cic tai liéu khoa hoc uy tin vé NLP,
RAG, Vector Search dé xay dung nén tang kién thtrc viing chiac cho d6 an [1],

[9].
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Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

e Nghién ctru thuc nghiém: Thiét ké, trién khai hé thé)ng thuc té, xay dung kich ban
kiém thu, thu thap s6 liéu danh gia do chinh xéac va hi¢u nang trén tap dir li¢u
mau dua trén cac tiéu chuan danh gia hién hanh [7].

e Phuong phap so sanh: Pdi chiéu hiéu qua giita phuong phap tim kiém ngit nghia
(Semantic Search) va tim kiém tir khoa truyén thong dé 1am rd uu diém cua giai
phap dé xuat [10].

e Phuong phép tng dung coéng cu: Sir dung cic cong cu hd tro phat trién hién dai
nhu Cursor IDE va trg 1y 40 Gemini dé t6i wu hoa ma ngudn va quy trinh nghién
ctru [20], [22].

1.6 Céiu trac dd 4an

e Chuong 1 - Co s6 Iy thuyét: Chuong nay tip trung hé thong héa cac kién thirc
nén tang va co so khoa hoc phuc vu cho viéc nghién ciru va phat trién hé thong.
Noi dung bao gdm viéc phan tich b6i canh bai toan, tong quan vé Tri tué nhan
tao (AI), Xur 1y ngon ngit ty nhién (NLP) va di sau vao kién trac Truy xuét - Tang
cudng - Tao sinh (RAG) — cong nghé ¢t 1i ciia d6 an.

e Chuong 2 - Phuong phap xay dung hé théng: Trinh bay 1 rang cic budc phan
tich yéu cau, qua trinh lua chon kién tréic lai phu hop va thiét ké co so dit licu.
Tat ca nham hudng dén tdi wu hoa hiéu qua hoat dong ctia hé thdng va nang cao
trai nghiém nguoi dung trén website va Chatbot.

e Chuong 3 - Phan tich va Thiét ké hé thong: Tién hanh phan tich chi tiét cac yéu
cau k¥ thuat, dé xuat giai phap kién trac lai, thiét ké co so dit liéu cung cac ludng
xtr 1y nghiép vu chinh. Chuong nay dong vai trd lam cau ndi gitra 1y thuyét va
thuc tién trién khai.

e Chuong 4 - Xay dung website doc truyén tich hop chatbot Al goi ¥ va tom tit
ndi dung: Trinh bay quy trinh trién khai hé thng, tir viéc thiét 1ap moi truong
phat trién, lya chon cong nghé phu hop, dén xay dung chi tiét Pipeline RAG va
tich hop cac module chirc ning can thiét cho website doc truyén va chatbot Al

hd tro nguoi dung.
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Dé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tém tat ndi dung.

CHUONG 1: COSOLY THUYET

1.1 Téng quan dé tai
1.1.1 Béi cinh bdi todn va nhu cau thwec tién

Trong thip ky qua, nganh cong nghiép truyén tranh truc tuyén da ching kién su
ting trudng bung nd vé ca sb luong tac pham 1an quy mé doc gia. Su chuyén dich tur
dinh dang in an truyén théng sang cic nén tang sd da tao ra nhiing kho dir liéu khong 10,
noi ngudi ding cé thé tiép can hang nghin bo truyén chi véi vai ci nhap chudt. Tuy
nhién, sy phong phil nay ciing dan dén van dé "qua tai thong tin" (Information Overload).
Nguoi doc ngay cang giap kho khan trong viéc tim kiém cac tic pham phu hop véi so

thich c4 nhan gitta mot "bién" ndi dung hon don.

Nhu cau cua nguoi dung hién dai khong con dung lai ¢ viéc tim kiém thu dong
theo tén truyén hay tac gia. Ho mong mudn mét trai nghiém twong tac thong minh hon:
tim kiém dya trén mo ta cdt truyén ("truyén c6 nhan vat chinh thong minh"), tim kiém
theo cam xuc ("truyén doc dé giai tri, hai hudc"), hodc tham chi 14 yéu cau tom tit noi
dung dé nim bat nhanh dién bién trude khi quyét dinh doc. Pay 14 nhitg nhu cau thuc

tién ma cac hé théng quan 1y truyén tranh truyén théng chua dap Gmg duoc tron ven.
1.1.2 Phén tich cdc gidi phdp hién cé va han ché

Trong bdi canh cac nén tang doc truyén truc tuyén tai Viét Nam dang phat trién
manh, phan 16n hé thdng hién nay van dua trén cac giai phap tim kiém va goi ¥ truyén
théng, boc 16 nhiéu han ché dang ké:

e Tim kiém dua trén tir khoa (Keyword-based Search): Pay 1a phuwong phap phd
bién nhit, van hanh béng cac thuat toan so khép chudi nhu SQL LIKE hoic Full-
text Search. Mic du ¢6 vu diém don gian va tdc d6 nhanh, phuong phap nay ton
tai nhugc diém 16n 1a thiéu kha nang hiéu ngit nghia[9]. Vi dy, khi ngudi ding
tim "truyén danh nhau", hé théng s& khong thé ty dong suy luan dé tra vé cac
truyén thudc nhém "hanh dong" hoac "vo thuat" néu cac tir khoa nay khong XUt
hién chinh xac trong van ban.

e Loc cong tac (Collaborative Filtering): Mot s6 nén tang ing dung k¥ thuat nay
dé goi ¥ truyén dua trén hanh vi twong dong cta dam dong (vi du: "Nguoi doc
truyén A thuong doc truyén B"). Tuy nhién, k¥ thuat ndy gap phai van dé "Khai
dong lanh" (Cold Start) — khong thé dua ra goi y chinh xac cho nguoi dung méi
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Dé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tém tat ndi dung.

hodc céc bd truyén mdi phat hanh chua c¢6 dir liéu tuong tac [10]. Hon nita,
phuong phap nay bo qua hoan toan vi€c phan tich ndi dung (content) cua tac

pham, dan dén cac goi ¥ thiéu chiéu siu ngit nghia.
1.1.3 Huwéng tiép cin mdi

Dé khic phuc cac nhuge diém trén, xu hudng cong nghé hién dai dang chuyén
dich sang viéc Gmg dung Tri tué nhan tao tao sinh (Generative AI) két hop véi Tim kiém
ngir nghia (Semantic Search). Dé tai nay dé xuat mot cach tiép can dot pha dwa trén kién
truc RAG (Retrieval-Augmented Generation) [2], [5].

Khac véi cac phuong phap truyén thong, hudng tiép can ndy coi ndi dung vin ban
(tom tat, mo ta, danh gia) 1a ngudn dir liéu chinh. Bang cach chuyén doi van ban thanh
céc vector sd hoc (Text Embedding), h¢ théng 6 thé "hiéu" duogc ndi dung truyén & murc
d6 ngir nghia sau sic [10]. Két hop v6i kha ning suy luan cta cac M6 hinh ngdn ngit
16n (LLMs), hé thong khong chi tim kiém chinh x4ac hon ma con c6 kha ning twong tac,
gidi dap va tom tat thong tin nhu mot tu van vién thyc thu [4], [6]. Pay la co s¢ thuc
tién va khoa hoc vitng chic dé dd an tap trung nghién ctru siu vé RAG trong cac phan

tiép theo.
1.2 Téng quan vé tri tué nhin tao va xir Iy ngdn ngir tw nhién

Tri tu€¢ nhan tao (Artificial Intelligence - Al) va Xt Iy ngdn ngir ty nhién (Natural
Language Processing - NLP) di c6 nhiing budc tién vuot bac trong thap ky qua, chuyén
dich tir cac hé thong duya trén luat (rule-based) sang cac mé hinh hoc sau (deep learning)
v6i kha niang hiéu va sinh ngir nghia 4n twong. Trong bdi canh d6 an nay, ching ta tip
trung nghién ctru vé cac tac nhan hoi thoai (Conversational Agents) va cac mé hinh ngén
ngit 16n (LLMs), nén tang c6t 16i ctia hé théng chatbot hién dai [8].

1.2.1 Swphat trién ciia Chatbot va AI hji thoai
1.2.1.1 Lich sit phat trién

Chatbot xuét hién lan dau vao nhimg nam 1960 véi hé thong ELIZA (1966) ctia
Joseph Weizenbaum tai MIT. ELIZA st dung k¥ thuat khép mau (pattern matching)
don gian dé phan hoi nguoi dung, tao cam gidc nhur dang tro chuyén véi mot nha tri liéu
tam 1y, mac du thyc chat khong hiéu ngit nghia ctia 16i noi.

Budc ngodt 16n trong linh vuc Al hoi thoai dén tir nam 2017 khi Google gidi
thiéu kién trac Transformer qua bai bao "Attention Is All You Need" (Vaswani et al.,
2017). Co ché "Self-Attention" giup may tinh hiéu va sinh ngit nghia vin ban voi do

chinh xac vuot trdi [1].
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Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

Qua trinh phat trién cta Chatbot c6 thé chia thanh ba giai doan chinh:

e Giai doan 1 (1960s - 1990s): Cac hé théng dua trén quy tic (Rule-based) nhu
ELIZA, PARRY. Ching hoat dong cling nhéc, chi xt 1y cac kich ban dugc dinh
san.

e Giai doan 2 (2000s - 2015): Sy xuét hién cta Tro 1y a0 (Virtual Assistants) nhu
Siri (Apple), Alexa (Amazon), Google Assistant. Cac h¢ théng nay tich hgp nhan
dang giong noéi va xur Iy ngdn ngit tw nhién co ban dé thyc hién cac tac vu.

e Giai doan 3 (2017 - nay): Ky nguyén Generative Al dya trén kién tric
Transformer. Chatbot nhu ChatGPT, Claude (Anthropic) c6 kh4 nang sinh van

ban troi chay, hiéu ngit canh phirc tap va thuc hién cac suy luan da budc [8].

Giai doan 1: Giai doan 2: Giai doan 3:
Rule-based Al-powered Generative Al
(1960s-1990s) (2000s-2015) (2017-Nay)
BHh D> §0 0 @&
(=] = [ oo
ELIZA Siri ChatGPT
PARRY Alexa Claude
Kich ban cd dinh Hoc may & NLP Md hinh ngén ngit Ion

Su phat trién cua Chatbot

Hinh 1.1 Hinh Anh M6 Ta Sy Phat Trién Cua Chatbot [22].

1.2.1.2 Phan loai Chatbot
Dua trén co ché hoat dong, Chatbot dugc phan loai thanh hai nhém chinh:

Bang 1.1: Bang Phan Loai nhom Chatbot

Ticu chi Chatbot dua trén luat Chatbot dua trén Al
i€u chi
(Rule-based) (Generative Al)
St dung ciy quyét dinh, Str dung M6 hinh ngon ngir
Co ché Regular Expressions 16n (LLMs) va Mang no-ron
(Regex). (Neural Networks).
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D0 chinh xac cao trong Linh hoat, hiéu ngon ngir tu
Uu diém pham vi hep, chi phi thip, d& | nhién, xtr Iy duoc cac cau

kiém soat. hoi chua tirng gap.

) . A . . .| Co thé sinh thong tin sai 1éch
2 Cung nhac, khong thé xu ly o o
Nhuoc diém . o . (Hallucination), chi phi van
cac cau hoi ngoai kich ban. .

hanh cao [4].

o Cac menu hd tro khach hang .
Dai dién oz ChatGPT, Gemini, Claude.
truyén thong.

Trong d6 4n nay, hé thong dugc thiét ké theo mo hinh lai (Hybrid). Cach tiép can
nay tan dung sttc manh cua Generative Al dé tao ra twong tac tu nhi€n véi nguoi dung,
d6ng thoi két hop voi co ché Retrieval (truy xuat) nham dam bao do chinh xéac cua thong

tin cung cap [2].
1.2.2 Mo hinh ngon ngiv lon

Mo hinh ngén ngir 16n (LLMs) 13 cac hé thong hoc sau dugc huan luyén trén khoi
luogng dit liéu vin ban rat 16n, giup chung phét trién kha nang hiéu va sinh ngon ngir tu
nhién & mirc cao. Trong d6 4n ndy, cac mo hinh thudc dong GPT (Generative Pre-trained
Transformer) ciia OpenAl dugc lua chon dé trién khai, nham tan dung sttc manh xu 1y

va kha nang tuong tac linh hoat v6i nguoi dung [8].
1.2.2.1 Kién triic Transformer va GPT

Kién trac nén tang cua cdc LLM hién dai 1a Transformer, lan dau tién duoc
Google gidi thiéu trong bai bado "Attention Is All You Need" (Vaswani et al., 2017).
Diém ndi bat cta Transformer chinh 14 co ché Self-Attention (T chd ), giup mo hinh
xéac dinh murc d6 quan trong ctia timg tir trong cau dwra trén toan b ngit canh, tir 46 khéc
phuc duoc han ché cta cac mang xir 1y tudn tir nhu RNN hay LSTM trude day [1].

Mo hinh GPT (Generative Pre-trained Transformer) do OpenAl phat trién dua trén
kién tric Transformer Decoder-only. Mot trong nhitng phién ban méi nhat duoc sir dung
trong dd an 1a GPT-4, cu thé 13 bién thé gpt-4o-mini, s& hitu quy mé 16n va hd tro da
phuong thirc (multimodal) [8], [12].
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ENCODER IN
TRANSFORMER

NEURAL NETWORK

VI
13

Input . . e To decoder

Self Attention Feed Forward
Layer Layer

Hinh 1.2 So 6 M6 Phong Transformer [22].

1.2.2.2 Co ché hoat dong co ban

Qua trinh van hanh cia mot LLM nhu GPT bao gé)m hai giai doan chinh:

Tién hudn luyén (Pre-training): M6 hinh dugc hudn luyén trén tap dit liéu van
ban dd sd nhu internet, sach, bao... véi muc tiéu du doan tir tiép theo trong chudi
van ban (next-token prediction). Qua d6, mé hinh hoc hoéi ngit phéap, kién thic
thé gi6i va rén luyén kha niang suy luan nén tang [8].

Tinh chinh (Fine-tuning): Sau khi hoan tat tién hudn luyén, mo hinh tiép tuc duoc
tinh chinh bang ky thuat RLHF (Reinforcement Learning from Human
Feedback). Qu4 trinh ndy nhim dam bao cac cdu tra 101 ciia mo hinh tré nén hiru

ich, trung thuc va an toan, phu hop véi y dinh con nguoi [6].

1.2.2.3 Thach thirc cua LLM

Maic du c6 stc manh an tugng, vi¢c sir dung cac LLM da duoc huan luyén san (pre-

trained) mot cach ddc 1ap cho céc tdc vu chuyén biét bdc 10 nhiéu han ché nghiém trong.

Hi¢n tugng "4do giac" (Hallucination): Pay la mdt trong nhitng thach thirc 16n
nhat. LLM vé ban chit 13 cAc mo hinh tao sinh, ching uu tién tao ra cac chudi
van ban mach lac va co vé hop ly vé mat théng ké, chur khong wuu tién tinh chinh
xac (fact-checking). Do d6, chung thuong xuyén tu "bia" ra thong tin (make up
information), dua ra cac su that, s6 liéu, tén nhan vat, hodc tinh tiét khong chinh

x4c nhung lai duoc dién dat rat thuyét phuc [4].
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e Gi6i han kién thire (Knowledge Cutoff): Qua trinh huén luyén (pre-training) mét
LLM tiéu tén chi phi tinh toan khong 16 va thoi gian dai. Do d6, kién thirc cua
mo hinh bi "déng bang" (frozen) tai thoi diém dit liéu huan luyén két thac (vi du:
mot s6 mé hinh c¢6 knowledge cutoff vao ndm 2021 hodc 2023). Chung hoan toan
khong thé biét vé cac su kién, tin tirc, hay dit liéu méi phat sinh sau mdc thoi gian
do [5].

e Thiéu kién thirc chuyén mién (Lack of Domain-Specific Knowledge): Pay 1a han
ché chi mang khi img dung LLM vao cac tac vu cu thé cia mot t6 chie. Dit lidu
huén luyén chung (nhu Wikipedia, Common Crawl) khong hé chtra thong tin noi
bd hodc chuyén bi¢t cia mdt website. Vi du, LLM s€ khong biét gi vé nodi dung
cac bd truyén, tén nhan vat, hay cac tinh tiét cu thé dang co trén website doc
truyén cta dé tai nay. Néu duogc hoi, nd s& hodc 1a tra 161 khong biét, hodc 1a "ao
giac" ra mot cau tra 101 sai [2].

T ba han ché néu trén, c6 thé théy viéc st dung LLM ddc lap cho cac tac vu doi héi
tinh chinh x4c va kién thirc cap nhat 1a khong kha thi va rii ro cao. Chinh nhiing han
ché nay 13 dong luc truc tiép cho viéc ap dung kién traic RAG (Retrieval-Augmented
Generation), s& dugc trinh bay & muc tiép theo. RAG 1a giai phap cho phép "neo" LLM
vao mot ngudn kién thirc bén ngoai (nhu co s dir lidu truyén cta website), cung cp
thong tin nglr canh can thiét va cap nhat, budc mo hinh phai tao sinh cau tra 101 dua trén
dir liéu thyc té, qua d6 giai quyét dong thoi ca ba van dé: "o giac", "gidi han kién thirc"

va "thiéu kién thirc chuyén mién" [2], [5].

1.3 KJ¥ thuit Retrieval-Augmented Generation

Trong bdi canh cac md hinh ngdn ngir 16n (LLMs) hién dai thuong gap khé khin voi
van dé ao giac (hallucination) — tirc hi€én tugng sinh ra thong tin sai 1éch mot cach tu tin
— va gi6i han vé dir lidu 18i thoi (knowledge cutoff), k¥ thuat Retrieval-Augmented
Generation (RAG) da ndi 1én nhu mot giai phap tiéu chuan [4], [5]. RAG khéc phuc céac
han ché nay bang cach két hop strc manh tao sinh ngén ngir ty nhién ciia LLM véi kha

nang tra ctru chinh x4c tir nguon dir li¢u bén ngoai.

Sinh vién thyc hién: Nguyén Vin Uy. — GVHD: TS. Nguyén Nang Hung Van. Trang: 9



Dé tai: Xay dung website doc truyén tich hgp Chatbot Al goi ¥ va tém tat ndi dung.

External
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: Augmented
Retrieval Generation Regsponse
= (Non-t ' | (Parametric (Grounded in
— parametric | Memory & LLM
it ry ) Facts)

| LLM Weights
(Parametric
Memory)

Hinh 1.3 So M6 Ta Quy Trinh Hoat Bdng Cia RAG [22].

1.3.1 Khadi niém va dinh nghia

Retrieval-Augmented Generation (RAG) 1a mot khung kién tric két hop giira hai
phuong phap trong linh vuc Xir Iy ngén ngit tu nhién: truy xuat thong tin (information
retrieval) dua trén mat do vector va sinh vin ban (text generation) dua trén xac suét.
Khai niém RAG duoc gidi thiéu lan dau boi Lewis va cong sy vao nam 2020 trong
nghién ctru "Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks"
[2]. Theo dinh nghia nay, RAG trao cho mo6 hinh ngén ngir kha nang truy cép vao bd

nhé phi tham s6 (non-parametric memory) dé hd trg cho bd nhé tham s6 von co.

Vé mit cau tric, bd nhd tham s (parametric memory) 1a kién thirc duoc luu trix
trong hang ty tham s (trong s6) ctia md hinh LLM sau qua trinh huén luyén tién nghiém,
thuong ¢ trang thai tinh va kho cap nhat. Nguoc lai, bd nhé phi tham sb (non-parametric
memory) 1a co s& dir li€u tri thirc bén ngoai, chéng han nhu co s& dir liéu vector chira
thong tin vé cac bo truyén tranh, cho phép mé hinh truy xuat truc tiép tai thoi diém thuc
thi [2]. C6t 161 ctia RAG 1 viée sir dung cac tai liéu duoc truy xuit dé 1am giau (augment)
dau vao cho mé hinh sinh, giup ciu tra 1oi khong chi dya trén "trf nhé" cua AI ma con

dua trén bang chung thyc té [5].
1.3.2 Kién triic RAG tiéu chuin

Mot hé thong RAG tiéu chudn bao gdm hai thanh phan chinh phdi hop chit ché:
Retriever (B9 truy xuat) va Generator (B9 sinh vin ban), tao thanh quy trinh khép kin

tir truy van dén phan hoi.
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B

Hinh 1.4 So D) Kién Triuc RAG.

e B0 truy xuét (Retriever): Thanh phan nay chju trach nhiém tim kiém cac phan
doan vin ban (documents/chunks) lién quan nhat dén truy van ctia nguoi ding tir
co s6 tri thire. Hé thong sir dung k§ thuat tim kiém vector day dic (Dense Vector
Retrieval), chuyén doi truy van dau vao thanh vector truy van thong qua mé hinh
embedding [10]. Sau do, cac thuat toan t8i vu nhu HNSW duoc dung dé tinh toan
d6 twong dong (Cosine Similarity) gifta vector truy van va cac vector tai liéu
trong co s& dit liéu, tir d6 chon ra Top-K tai liéu pht hop nhat [3]. Trong pham
vi d0 4n, Retriever duoc hién thuc hoa qua co sé dit ligu ChromaDB két hop voi
mo hinh embedding text-embedding-3-small cia OpenAl dé téi uu hoa kha ning
tim kiém ngit nghia [11], [13].

B0 sinh vin ban (Generator): Day 1a mot mé hinh ngon ngir 16n (LLM) nhan dau
vao gom truy van gdc ctia ngudi dung va ngit canh do Retriever cung cip.
Generator sé md hinh hoa ngon ngir nham t6i da hoa xac suat sinh ra chudi van
ban dich dya trén ca truy van va ngtr canh. Muc tiéu 1a tao ra cau tra 101 ty nhién,

dong thoi tuan thi chit ché thong tin c6 trong ngir canh. DS an sir dung mé hinh
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gpt-4o-mini lam Generator dé tong hop thong tin va phan hdi ngudi dung bang

ngdn ngilr ty nhién [12].
1.3.3  Quy trinh thuc thi chi tiét

Dé xir Iy hiéu qua, hé théng khong lam viée truc tiép v6i van ban thd ma chuyén
d6i truy van thanh vector sé thuc (Query Embedding) thong qua md hinh text-
embedding-3-small, tao ra biéu dién ngit nghia trong khéng gian 1536 chiéu [11]. Vector
nay dugc dung lam dau vao cho budc truy xuit ngit nghia trong co sé dit liéu vector
(ChromaDB), noi thuat toan HNSW tinh toan d¢ twong dong (Cosine Similarity) va xac
dinh Top-K doan vin ban lién quan nhét vdi truy van, thay vi chi so khdp tir khoa nhu
cac phuong phap truyén thong [3], [13].

Nhitng doan thong tin tho sau khi duoc truy xut s& duge lam giau thong qua k¥
thuat Prompt Engineering. Cu thé, cac doan nay duoc léng ghép vao mot khuon mau
chtra chi dan hé thong (System Instructions) cung cau hoi gbc, hinh thanh ngit canh hoan
chinh va c6 cdu tric 16 rang nham hudng din mé hinh suy luan dung hudng [6]. Cubi
cung, mo hinh ngdn ngir 10n tiép nhan ngit canh di duoc ting cudng dé thuc hién tong
hop thong tin, sinh ra cau tra 1i ty nhién, chinh xac va c6 can cir xac thuc, gop phan
giam thiéu hién twong 4o giac thudng xuét hién ¢ cac mé hinh sinh van ban truyén thong
[4].

1.3.4 So sanh RAG voi phwong phap Fine-tuning

Trong viéc tiy bién LLM cho cac tac vu chuyén biét (domain-specific), Fine-
tuning (tinh chinh mé hinh) va RAG 1 hai huéng tiép can pho bién nhat. Bang dudi day
so sanh chi tiét hai phwong phap ndy dua trén cac tiéu chi k§ thuat va van hanh, 1am rd
Iy do Iyra chon RAG cho d6 4an [5]:

Béng 1.2: Bang So Sanh RAG V&1 Phuong Phap Fine-tuning

Retrieval-Augmented

Tiéu chi Fine-tuning (Tinh chinh) .
Generation (RAG)

Thép: Kién thirc bi dong | Cao: Dit lidu ludn méi

) bang tai thoi diém huén At. Chi cn cap nha
Cap nhat kién thirc Ag a em ! nhat. Chi can cap nhat
luy€n lai. Muon cap nhat hoic thém tai liéu vao
(Data Freshness) . . A
phai retrain mo hinh, ton Vector Database 1a
thot gian va tai nguyén. chatbot co thé tra 1oi
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ngay lap tirc ma khong

can train lai model.

Tinh trung thuc &
Ao giac

(Hallucination)

Thap: Mo hinh van c6 thé
"bia" ra thong tin sai du da
duoc hoc thém dir 1iéu mai,

do ban chét x4c suit cia

viéc sinh tr.

Cao: Giam thiéu a0 giac
dang ké vi mé hinh bj
budc phai tra 101 dya

trén nglr canh dugc cung
cip. C6 kha nang trich

dan nguon.

Chi phi (Cost)

Cao: Ton chi phi tinh toan
16m (GPU) cho qué trinh
training va luu trit cac ban

sao model riéng biét.

Thap/Trung binh: Chi
phi thiét 1ap thap, chii
yéu ton chi phi token khi
go1 API (do prompt dai
hon kém context) va chi
phi duy tri Vector DB.

Kiém soat dir li€u

(Data Privacy)

Kho x6a bé mot thong tin
cu thé khi n6 di "ngam"

vao trong s6 cua model.

Dé dang thém/stra/x6a
tung doan thong tin
trong co sé dir licu.

Ung dung phu hop

Khi can thay d6i phong
cach, giong diéu, hoac
format cua cau tra 1o1

(Form).

Khi can tra 101 chinh xac
dua trén dir liéu,kién

thirc chuyén nganh

1.4 Co sé dir liéu Vector va ky thuiat Embedding

Dé may tinh c6 thé hiéu va xir Iy ngdn ngit tw nhién, van ban can duoc chuyén d6i
thanh dang dir liéu s6 hoc. Trong céc hé thong RAG hién dai, hai thanh phan khong thé
thiéu dé thuc hién qua trinh nay 1a k¥ thuit nhing vin ban (Text Embedding) va Co s&

dir liéu Vector (Vector Database) [10].
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Vector Database

Vector Emlaeo(oling

1034, .2, 034, 13, ... 003141

GQuery Result

Hinh 1.5 So 6 M6 Ta Céch Sinh Vector Database Va Embedding [11].

1.4.1 Biéu dién van bin

Bi€u dién van ban 1a qué trinh ma hoa céc don vi tur ngit thanh cac vector so thuc.

Lich sir phat trién cta ki thuat nay da trai qua hai giai doan chinh:

e Biéu dién thua (Sparse Representation): Trong cac phwong phéap truyén thong
nhu Bag-of-Words (BoW) hay TF-IDF, vin ban dugc biéu dién duéi dang céc
vector thua voi s6 chiéu bang kich thudc cua tir dién. Pic diém cua cac vector
nay 1a chira chu yéu gia tri 0 va khong nam bit duoc mdi quan hé ngit nghia gitra
cac tir. Vi du, hai cdu "Doraemon la méo mdy" va "Méo i dén tir twong lai" cd
thé bi coi 14 hoan toan khac nhau do it tir chung, du cing dé cap dén mot ddi
tuong [10].

e Biéu dién day (Dense Representation): Sy ra doi ctia cac mo hinh hoc sau (nhu
Word2Vec, BERT va GPT) da gioi thi¢u khai niém Vector day (Dense Vector).
MOoi doan vian ban dugc chuyén ddi thanh mét vector c6 s6 chiéu cb dinh (vi du:
768 hodc 1536 chiéu) véi cac gia tri s6 thuc day dic. Co ché nay cho phép cac
khai niém cé ngit nghia twong dong nam gan nhau trong khong gian vector da
chiéu [1].

Trong pham vi do 4n, hé théng st dung md hinh text-embedding-3-small cua
OpenAl. Pay 12 mo hinh tién tién (State-of-the-Art) c6 kha ning chuyén doi vin ban
thanh vector 1536 chiéu, duoc t6i wu hoa cho céc tac vu tim kiém ngir nghia da ngon
ngir (bao gdm tiéng Viét) va giam chi phi luu trit dang ké so véi cac phién ban tién
nhi¢m [11].
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1.4.2 Dé do twong dong

DPé dinh luong mic d6 lién quan giita cdu truy vAn cua ngudi dung (query
vector Q) va cic tai lidu trong co s& dir liéu (document vectors D;), cac hé théng RAG
st dung cac thude do khoang cach hoic twong dong trong khong gian vector da chiéu.
Nhitng d6 do nay gitp xép hang céc tai liéu theo mirc do gan gili ngir nghia, thay vi chi
duya trén tir khoa tring khép. Trong phan nay, tap trung phan tich Cosine Similarity —

d6 do pho bién nhat trong xir Iy ngdn ngit ty nhién va tim kiém vector. [11]
1.4.2.1 P¢ twong dong Cosin

Cosine Similarity do luong goc 6 gilra hai vector A va B, tap trung vao hudng
(orientation) cua chung thay vi d§ 16n (magnitude), gitip so sdnh nglt nghia doc lap véi
dd dai van ban. B do nay dac biét phu hop cho dit liéu van ban vi cac tai li€u dai ngén
khac nhau van c6 thé c6 hudng vector twong dong néu ndi dung ngit nghia gan nhau.
Gia tri nam trong khoang [—1,1], trong d6 1 biéu thi hai vector hoan toan dong hudng

(trong dong t6i da), 0 1a vudng goc (khong lién quan), va -1 12 nguoc hudng hoan toan.
Cong thire toan hoc dugce dinh nghia nhu sau [9]:

A-B i=1 4B,

IANBI - [on o, [wn o,
\/Zi=1Ai \/Zi=13i

similarity (A, B) = cos(0) =

(1.1)

Trong do:
e A-B=>",A;B;la tich vo huéng (dot product), do luong muc dd dong

thuan giita cac thanh phan tuong tmg.

o IAl= /2;,45 vall B ll= /2;33 14 chudn Euclidean (L2 norm) cua

tirng vector, dung dé chuan hoa.

e Gia tri két qua ndm trong khoang [-1, 1], trong d6 1 biéu thi hai vector hoan
toan dong hudng (twong dong tbi da). Trong dd an, ChromaDB duoc cau hinh
st dung Cosine Similarity 1am d§ do méc dinh dé dam bao do chinh x4c cao

nhat cho tim kiém noi dung truyén tranh.

Uu diém trong tng dung RAG: Cosine Similarity khong bi anh hudng boi d6 16n
vector (scale-invariant), hiéu qua tinh toan cao cho khong gian cao chiéu (high-
dimensional space nhu 1536 chiéu ctia OpenAl embedding), va vuot tréi hon Euclidean
Distance khi so sanh vin ban vi bé qua su khac biét vé do dai tai liéu. Trong d an,
ChromaDB dugc cau hinh sir dung Cosine Similarity 1am d6 do mic dinh dé dam bao

d6 chinh x4c cao nhat cho tim kiém néi dung truyén tranh [13].
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1.4.2.2 Khoang cach Euclid

Do do nay (L2 norm) tinh khoang cach dudng thing ngin nhit giita hai diém
trong khong gian. Tuy nhién, trong khong gian cao chiéu (high-dimensional space) nhu
vector 1536 chiéu, khoang cach Euclid thudng kém hiéu qua hon do chiu anh hudng boi
do dai vector ("Curse of dimensionality"). Do do, d do nay khong dugc lua chon lam

giai phap chinh trong d6 an [9].
1.4.3 Co sé dir ligu Vector va thugt todn tim kiém

Trong ky nguyén bung nd ctia Dir liéu 16n (Big Data) va Tri tué nhén tao, cac hé
quan trj co s& dit liéu quan hé truyén théng (RDBMS) sir dung ciu tric cay B-Tree di
boc 10 nhing gidi han nghiém trong khi phai xur 1y dit liéu phi cau tric trong khong gian
cao chiéu (high-dimensional space). Dé giai quyét triét dé bai toan tim kiém twong dong
(similarity search) véi d6 tré thap trén quy moé 16n, Co sé dit liéu Vector (Vector
Database) d trd thanh mot thanh phan ha tang cdt 16i khong thé thiéu [9].

1.4.3.1 Giai phap luu trit ChromaDB

Trong pham vi d6 4n ndy, nhém nghién ctru lya chon ChromaDB — mét co s dif
liéu vector ma nguén mé duoc thiét ké chuyén biét dé dong vai tro by nh¢ dai han (long-
term memory) cho cac img dung LLM [13]. ChromaDB giir vai tro trung tam trong viéc
luu trt va truy xuét vector embeddings cua cac bg truyén tranh vdi cac dac tinh vuot
troi:

e Luu trit bén viing (Persistent Storage): HO tro ghi dit liéu truc tiép xudng dia
ctig, dam bao an toan dit lidu tuyét ddi khi hé thong khoi dong lai, pht hop vai
moi trudng van hanh thyc té.

e Kha niang Tim kiém lai (Hybrid Search): H6 trg manh mé tinh ning loc siéu dit
liéu (Metadata Filtering) trudc hodc sau khi truy van vector. Ky thudt nay cho
phép két hop gitra tim kiém ngit nghia v&i cac toan tur logic (vi du:
genre="Action" AND status="Completed"), giup thu hep khong gian tim kiém
va gia tang dang ké do chinh xac (Precision) [5].

e Tuong thich hé sinh thai: Vi kién tric "Python-native", ChromaDB tich hop
muot ma véi cac thu vién Al hién dai nhu LangChain hay Llamalndex, giup don

gian héa quy trinh phat trién va bao tri ma nguon [14].
1.4.3.2 Thudt toan tim kiém HNSW

Vé mat thuat toan, viéc tim kiém vector trong dong nhat (Nearest Neighbor) trong

khong gian chira hang triéu diém dit liéu 13 mot bai toan co chi phi tinh toan 16n néu sir
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dung phuong phap duyét toan bo. Dé téi wu hoa, ChromaDB 4p dung thuat toan HNSW
(Hierarchical Navigable Small World), dugc gidi thi¢u bdi Malkov va Yashunin [3].

HNSW van hanh dya trén cam htng tir cdu trac dit liéu Skip List va 1y thuyét d6
thi thé giéi nhoé (Small World Graphs). Thuét toan t6 chirc dit liéu thanh mot cau trac
d6 thi phan tang da 16p, trong dé:

e L6p trén cung (Top Layers): Dir liéu dugc phan bd thua thét voi cac lién két dai,
dong vai trd nhu nhitng "dudng cao téc" cho phép thuat toan thuc hién cac budc
nhay 16n dé nhanh chéng tiép can ving khong gian chira két qua.

e L&p dudi cung (Layer 0): Mat do dit lidu day dac véi cac két ndi ngan, cho phép

thuc hién qua trinh tinh chinh cyc bd dé tim ra két qua chinh xac nhét.
Hiéu ning cta thuat toan HNSW duoc danh gia qua cac chi s6 do phtc tap sau [3]:

e Do phirc tap thoi gian (Time Complexity): Nho ciu triic phan ting, HNSW giam
d6 phirc tap tim kiém tir tuyén tinh xudng logarit O (log N), dam bao téc do truy
van cuc nhanh ngay cé khi dit liéu ting 16n.

e Do phirc tap xay dung d6 thi (Construction Complexity): Chi phi dé thém mot
phan tr méi vao chi muc 1a O(M - log N),trong d6 N 1a sb luong vector va M 1a

so luong két noi t6i da cuia moi nut.

Két luan: Mac du 1a mot thuat toan "gan dang" (Approximate), HNSW trong thuc té
thuong dat do chinh xac (Recall) trén 85%, chap nhan danh d6i mot ty 18 sai s6 khong
dang ké dé dat dugc toc do truy van tinh bang mili-gidy. Viéc tng dung HNSW cho
phép hé thong Chatbot ctia d6 an xir 1y cac truy van ngir nghia trong thoi gian thuc véi
do tré trung binh dudi 3 gidy [3], [13].

1.5 Cac k¥ thuat bo tro trong hé thong RAG

bé xay dung mot h¢ théng RAG hoan chinh va hiéu qua, bén canh cac thanh phﬁn
¢ot 161 nhu M6 hinh ngén ngit 16n (LLM) hay Co sé dit lidu Vector, viéc ap dung cac
k¥ thuat bo trg dé xir 1y dir liéu dau vao va toi uru hoa dau ra 14 diéu kién tién quyét.
1.5.1 Chién lwoc phin doan vin bdn

Chién lugc phan doan vin ban (Chunking) 13 qua trinh chia nho cac vin ban dai
thanh cic doan ngin (chunks) trude khi dua vao mo hinh nhing. Chién lugc ndy anh
huong truc tiép dén chat lugng tim kiém, bdi 18 néu doan vin qua ngin s& lam mat di
ngir canh can thiét, nguoc lai néu qua dai sé chira nhiéu thong tin nhidu (noise) 1am giam

dd chinh xéc cua vector. Hién nay, c¢6 ba chién lugc phan doan pho bién:
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e Phén doan ¢ dinh (Fixed-size Chunking): Chia vin ban dya trén sb luong ky tur
hoic token ¢ dinh. DAy 1a phuong phap don gian nhat nhung dé 1am gy ngir
nghia cta cdu van tai diém cét [5].

e Phan doan d¢ quy (Recursive Chunking): Str dung danh sach cac ky tu phan cach
vu tién (nhu xudng dong, dau cham ciu) dé chia nhé van ban. Thuat toan sé& cb
gang gitt tron ven cau tric ngit nghia ctia doan van hodc ciu, tranh cat gitta chimg
cac y lién quan [14].

e Phan doan ngit nghia (Semantic Chunking): Sir dung Al dé phan tich va ngat
doan tai nhitng diém thay d6i vé chu dé nodi dung. Phwong phap nay chinh xac

nhat nhung doi hoi tai nguyén tinh toan 16n.

Ap dung trong db an: Hé thong st dung chién luge Recursive Chunking thong qua
thu vién RecursiveCharacterTextSplitter. Cac tham s6 duoc thiét 1ap 1a chunk_size=800
(d0 chita mot doan hoi thoai hodc mé ta) va chunk overlap=150 (dé dam bao tinh lién
két ngit canh gitta cac doan lién k&), wu tién sir dung cac dau phan cach tu nhién nhu

xudng dong va dau chim cau [14].
1.5.2 Phdn loai y dinh ngwoi dung

Phén loai ¥ dinh (Intent Classification) 1a budc xtr Iy dau tién trong luéng hoat dong
ctia Chatbot, gitp hé thong hiéu rd nhu cau ciia ngudi dung dé kich hoat cac tac vu phu

hop nhu goi ¥ truyén, tom tat ndi dung hay giao tiép x4 giao.

e Phuong phap dua trén ludt (Rule-based Approach) St dung cac tu khoa
(keywords) va biéu thirc chinh quy (Regex) dé so khdp méu cau. Uu diém cua
phuong phap nay 1a téc do xir Iy cuc nhanh (dudi 1ms), dé giai thich va khong
yéu cau dir liéu huan luyén. Tuy nhién, né gip khé khan khi xir 1y cac cau phire
tap hodc mo ho [5].

e Phuong phap hoc may (Machine Learning-based) Str dung cac md hinh phéan loai
van ban (nhu BERT, Naive Bayes) duoc huan luyén trén tap dit liéu gan nhin.
Phuong phap nay hiéu dugc ngir canh sau va xir Iy t6t cac bién thé ngdn ngir,
nhung doi hoi tai nguyén tinh toan 16n va quy trinh huén luyén phic tap.

Ap dung thuc tidn: Hé thong TruyenZ ap dung phuong phap Rule-based két hop

trich xuat Metadata. Ly do lya chon la dé t6i wu hoa do tré phan hdi va dam béo d6 chinh
xéc tuyét ddi cho cac miu cau dic thu trong domain truyén tranh (vi du: phat hién tir

khoa "hanh dong" dé kich hoat intent recommend_action).
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1.5.3 Ky thudt thiét ké ciu lénh

Prompt Engineering 13 k¥ thuét thiét ké va t6i wu hoa ddu vao vin ban (prompt) dé
huéng din mé hinh ngdn ngit 16n (LLM) sinh ra két qua mong mudn mot cach chinh
xé4c va nhat quan [6].
e Zero-shot Learning: Pua ra yéu cau cho mé hinh ma khéng cung cap vi du miu.
(Vi du: "Tém tat doan van nay").

e Few-shot Learning: Cung cdp mot vai vi du miu (input-output pairs) trong
prompt dé mé hinh "hoc" céch tra 16i theo phong cach mong muédn. K§ thuat nay
dic biét hiéu qua dé dinh huéng vin phong (tone & voice) ctia Chatbot [6].

e Chain-of-Thought (CoT): Yéu cau md hinh giai thich tirng budc suy luan trudc
khi dua ra két qua cudi cing, gitp cai thién kha ning xtr Iy cac tac vu logic phirc
tap [6].

Ap dung trong db 4n: Hé thong sir dung két hop System Prompt (dé thiét 1ap vai tro
"Tro 1y 40 TruyenZ" va cac nguyén tic trung thuc) va Few-shot Learning (cung cap vi
du vé dinh dang cau tra 10i c6 sir dung emoji va bullet points). Piéu nay gitip Chatbot
ludn gitr dugc su than thién, trd 161 ding dinh dang JSON yéu cau va tuan thu nghiém

ngit nguyén tic "No Hallucination" [4].

1.6 Cong cu xay dung hé thong
1.6.1 Nén ting Python 3.10 va Framework FastAPI

Dé xay dung Module AT Chatbot v&i yéu cau cao vé hiéu niang xtr Iy bat dong bo
va kha nang tich hop céc thu vién hoc may, dd 4an lwa chon FastAPI van hanh trén moi
truong thuc thi Python 3.10. Su két hop nay tao nén mot nén tang Backend viing chic,

to1 vu hoa cho kién triic Microservices [15].

O FastAPI

Hinh 1.6: Hinh Anh Logo FastAPI [15].

Sinh vién thyc hién: Nguyén Vin Uy. — GVHD: TS. Nguyén Nang Hung Van. Trang: 19



Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

1.6.1.1 Nén tang ngon ngi: Python 3.10

Hé thdng dugc phat trién trén phién ban Python 3.10, dugc lua chon thay vi cac

phién ban cii (nhu 3.8) hoic cac ngdn ngit khac nhd vao hai cai tién k¥ thuit mang tinh

d6t phé, hd tro truc tiép cho logic ciia Chatbot:

CAu truc so khép mau (Structural Pattern Matching): Python 3.10 gidi thiéu
tir khoa match-case, cho phép viét ma ngudn xtr 1y phan loai y dinh (Intent
Classification) mdt cach twong minh va hi¢u qua hon nhiéu so v&i chudi if-
elif-else truyén thong. Cau trac nay giup logic diéu huéng ludong RAG tré nén
dé doc, dé bao tri va giam thiéu 16i logic.

Hé thong goi ¥ kiéu nang cao (Enhanced Type Hints): Ca phap dinh nghia
kiéu dit liéu méi (vi du: X | Y thay vi Union[X, Y]) trong Python 3.10 tich
hop hoan hao véi Pydantic, giup viéc dinh nghia cac Schema dir liéu dau

vao/dau ra cho API trd nén gon gang va chit ché hon [16].

1.6.1.2 Khung lam viéc: FastAPI

Dua trén nén tang Python 3.10, FastAPI la framework dugc chon dé xay dung

API nho kha nang xur 1y hi€u ndng cao, ngang ngtra vdi NodelS va Go. Stc manh cua

FastAPI dén tur hai tru cot cong nghé:

Starlette: MOt khung lam viéc ASGI (Asynchronous Server Gateway
Interface) siéu nhe, cung cip kha nang xtr 1y cac yéu cau HTTP bat dong bo
(Asynchronous). Piéu nay cho phép server xir Iy hang nghin két ni dong thoi
ma khong bi chin ludng (non-blocking 1/0), dic biét quan trong khi hé théng
phai chd phan hoi tir cac tac vu I/O ning nhu truy van Vector DB hay goi
OpenAl API [15].

Pydantic: FastAPI tan dung toi da tinh niang Type Hints ctia Python 3.10 dé
tu dong kiém tra tinh dung dan cua dir liéu. Nho d6, hé thong co thé ty dong
loai bo cac yéu cau sai dinh dang (vi du: thiéu trudng message, sai kiéu dir
lidu) trude khi chung di vao ludng xir Iy nghiép vu, gitp giam thiéu dén 40%

18i runtime [16].

1.6.1.3 Ung dung thuec tién trong hé thong

Trong kién tric caa TruyenZ, by d61 nay ddm nhan vai tro "Bo diéu phéi RAG"

(RAG Orchestrator): diéu phdi ludng xir Iy tir phan loai y dinh dén truy vAn ChromaDB,

dam bdo toan ven dir li¢u qua cac Pydantic Models va tu dong sinh tai li¢u API chuin
OpenAPI [15].
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1.6.2 Ngén ngit phit trién Website: PHP - Hypertext Preprocessor

Trong kién trac tong thé cua hé théng TruyenZ, song song véi viéc Python dam
nhan céc tac vu tri tu¢ nhan tao chuyén sau, ngéon ngtr PHP (phién ban 8.2.12) duoc lya
chon 1am nén tang chu dao dé xay dung phan hé Website quan 1y ndi dung (CMS) va

tuong tac nguodi dung [17].

hp

Hinh 1.7: Hinh Anh Logo PHP [17].

1.6.2.1 Co so lva chon cong nghé

Viéc lya chon PHP cho phan h¢ Website duoc cung ¢ boi ba wu diém ky thuat
vuot troi:

¢ Hiéu nang xir Iy noi dung: Vi trinh bién dich JIT, PHP 8.x xir Iy xuat sic cac
tac vu I/0 niang nhu tai va hién thi hang nghin trang anh truyén tranh véi do
tré thap [17].
e M5 hinh Kién trac MVC: Hb tr¢ trién khai mé hinh MVC ngay ca khi khong
dung framework 16n, gitp duy tri cAu trac ma ngudn trong sang va dé bao tri.
e Tinh 6n dinh: Hoat dong bén bi trén nén tang XAMPP (LAMP Stack), giam
thiéu rai ro 16i cAu hinh hé thong.
1.6.2.2 Vai tro trong kién triic hé thong
PHP dong vai tro 12 "Bo diéu phdi trung tim" (Central Orchestrator): quan 1y
vong doi yéu cau HTTP, kiém soat phién dang nhip qua OAuth 2.0 va dong vai tro cau
nbi (Service Bridge) tiéu thu API cta phan hé Al thong qua thu vién cURL hodc
GuzzleHttp [17].
1.6.3 Cursor IDE
Dé t6i wu hoa ning suét 1ap trinh va quan 1y hiéu qua mi ngudn trong mot hé
thdng da ngon ngit (PHP két hop Python), dd an Iya chon Cursor 1am moéi trudng phat
trién tich hop (IDE) chinh. Pay la mot nén tang 1ap trinh thé hé méi duoc xay dung dua
trén ma nguén m¢o cua Visual Studio Code (VS Code), nhung tao ra sy dot pha béng
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cach tich hop sdu cac mé hinh ngdn ngit 16n (LLM) vao 13i hé thdng thay vi chi hoat

dong nhu cac ti¢n ich md rong (extensions) roi rac [20].

o

1 CURSOR

Hinh 1.8: Hinh Anh Logo Cursor [20].

1.6.3.1 Co so lwa chon cong nghé

Cursor 1a mot moi trudng phat trién tich hop (IDE) thé hé méi, dugc phat trién
dua trén ma nguén mé cua Visual Studio Code (VS Code). Piém dot pha ciia Cursor so
v6i cac IDE truyén thong 1a viée tich hop sau cac mo hinh ngén ngir 16n (LLMs) tién
tién nhat (nhu GPT-4, Claude 3.5 Sonnet) truc tiép vao 15i ctia trinh soan thao, thay vi
chi hoat dong nhu mot tién ich md rong (extension) bé mat. Quyét dinh lya chon Cursor

1am cong cu phat trién chinh dya trén cac wu diém k¥ thuat sau:

e Nhan thirc nglt canh toan cuc (Codebase Awareness): Thong qua ki thuat RAG
(Retrieval-Augmented Generation) dugc tich hop sén, Cursor c6 kha ning 1ap chi
muc (index) va "hiéu" toan bo ma ngudn dy an. Piéu nay cho phép Al tra 10i cac
cau hoi lién quan dén sy tuong tac giira cidc module khac nhau (vi du: mdi lién
hé gitra bang comics trong MySQL va logic tim kiém trong Python), diéu ma céc
cong cu hd trg code thong thuong khong 1am dugc.

e Tuong thich hé sinh thai: Do dugc fork tr VS Code, Cursor ké thira toan bo hé
sinh thai extension phong phu, gitip dé dang tich hop cic cong cu hd tro PHP
(PHP Intelephense) va Python (Pylance) ma khong can thay d6i quy trinh 1am
viéc.

1.6.3.2 Vai tro va hiéu qua trong do én

Trong du 4n TruyenZ, Cursor dong vai tro "lap trinh vién cOng su" (Al Pair
Programmer), hd tro ting téc do phét trién thong qua tinh ning sinh ma ngudn mau

(boilerplate code) va g& 15i thong minh (Smart Debugging) khi gip su cb tich hop.
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1.6.4 H¢ quan tri co so dir liéu
Dé dap ung cac yéu cau da dang vé truy xuat dir liéu — tir cac giao dich chit chd
ctia ngudi dung dén cac truy van tim kiém ngit nghia phtrc tap — hé théng ap dung chién
lugc Luu trit da hinh (Polyglot Persistence). Chién Iuoc nay két hop sitc manh ciia Hé
quan tri co s¢ dit liéu quan hé (RDBMS) cho dir liéu nghiép vu va Co s¢ dir li¢u Vector
chuyén dung cho tri tu€ nhan tao.
1.6.4.1 Co so dir liéu quan hé
MySQL(phién ban 10.4.32), mot nhanh phat trién m3 ngudn mo twong thich hoan
toan vo1 MySQL, dugce lya chon 1am kho luu trir dit li¢u chinh (Primary Data Store) cho

toan bo thong tin nghiép vu c¢6 cau trac [18].

MysaolLs

Hinh 1.9: Hinh Anh Logo MySQL [18].

e Vai trd: Quan Iy thyc thé c¢dt 16i (truyén, chuong, ngudi dung) va dit liéu tuong
tac thoi gian thyce (lich st doc, binh luén).

e Co so ky thuat: Sir dung InnoDB Storage Engine dé dam bao tinh toan ven di
liéu (ACID) va co ché khoa ngoai ON DELETE CASCADE gitip tu dong lam

sach dir liéu rac [18].
1.6.4.2 Co so dir lieu Vector

ChromaDB (phién ban 0.4.24) 14 thanh phan ha tdng quan trong nhét phuc vu cho
Module Al, déng vai trd 1a bd nhé dai han cho Chatbot RAG [13].

Hinh 1.10: Hinh Anh logo ChromaDB [13].
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Vai trd va ing dung:

e Luu trit ngit nghia: Quan 1y 604 vector embeddings (mdi vector c6 kich
thude 1536 chiéu) dai dién cho ndi dung tom tat, cbt truyén chi tiét va
thong tin nhan vat.

e Tim kiém twong ddng: Thuc hién cac truy vin Semantic Search, cho phép
hé thong hiéu duoc ¥ dinh tim kiém cua nguoi ding ngay ca khi tir khoa
khong tring khép chinh xac (vi du: tim "truyén danh nhau" s& ra két qua

c¢6 vector gan vé6i "hanh dong/vo thuat").
Co so ki thuat lya chon:

e Thuat toan HNSW (Hierarchical Navigable Small World): ChromaDB sur
dung HNSW dé 12p chi muc vector. Pay la thuat toan hién dai nhat cho
bai toan Tim kiém 1an can gan dung (ANN), cho phép truy xuit két qua
chinh x4c (>90%) voi do tré cuc thap (<100ms) ngay ca khi quy mo dit
liéu mo rong.

e Ché do Nhung (Embedded Mode): Khac véi cac Vector DB doi hoi server
riéng biét (nhu Milvus), ChromaDB chay truc tiép trong tién trinh ctia ing
dung Python (in-process) va luu trit dit liéu dudi dang tép tin cuc bo. Kién
tric ndy loai bo hoan toan do tré mang (Network Latency) giita
Application Server va Database Server, t6i uu hoa téc do phan hoi cua
Chatbot.

e Loc siéu dit liéu (Metadata Filtering): Kha ning két hop loc theo thudc
tinh (vi du: WHERE genre="Action") trudc khi tim kiém vector gitip thu
hep khong gian tim kiém, ting dang ké d6 chinh xac cua két qua tra vé

(Precision).

1.6.5 Cdc thuw vién va Framework hé tro nghigp vu Al

Bén canh cac nén tang phan mém co ban, viéc xay dung ludng xir Iy RAG
(Retrieval-Augmented Generation) hiéu qua doi hoi su hd trg déc luc tir cac thu vién
mi ngudn mé chuyén dung. DS an lya chon tich hop ba thu vién ¢t 161 gdom OpenAl
SDK, LangChain Text Splitters va ChromaDB Client, dong vai trd 1 nhitng mét xich

quan trong két ndi gitra dir li€u tho va kha nang suy ludn cua tri tu¢ nhan tao.

e OpenAl SDK (v1.54.5): Giao dién 1ap trinh chinh dé két nbi véi cac mo hinh

ngon ngir 16n. Thu vién nay xir 1y cac tac vu phic tap nhu quan 1y phién két ndi
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va dinh dang dir 1i€u, chiu trach nhi€ém goi mo6 hinh text-embedding-3-small dé
vector hoa va gpt-4o-mini dé sinh cu tra 1oi [11], [12].

e LangChain Text Splitters (v0.0.1): Giai quyét bai toan gidi han ctra s6 ngir canh
thong qua mo-dun RecursiveCharacterTextSplitter. Thuat toan nay phan chia van
ban thanh cac doan nhd (chunks) 800 ky tu dua trén cAu trac tu nhién, giup bao
toan tinh toan ven ngit nghia [14].

e ChromaDB Client (v0.4.24): Cung cap cac phuong thirc t6i wu dé thuc hién thuat
toan tim kiém 1an can gan dung (ANN) ngay trong bd nhé tng dung, duy tri tc
d6 truy xuat dudi 100ms [13].

1.6.6 Qudn Iy phién ban ma nguén véi Git
1.6.6.1 Gidi thiéu vé Git

Git 14 hé thdng quéan 1y phién ban phéan tan (DVCS) sir dung co ché luu trit dir liéu
dué6i dang cac "anh chup" (snapshots) toan ven ctia hé thong tap tin, gitp t6i wu hoa luu

trit va dam bao tinh nhat quan dir liéu [21].

Hinh 1.11: Hinh Anh Logo Git.

1.6.6.2 Ung dung Git trong dw dn TruyenZ

Git giup quan 1y hiéu qua cau trac ma ngudn da ngdn ngit (PHP/Python) va hd tro chién
lrgc phan nhanh (Branching Strategy) dé phat trién tinh ning doc 1ap trude khi hop nhat
vao nhanh chinh, dam bao sy 6n dinh cua hé théng. Déng thot, viéc déng bo 1én GitHub

gitip bao v€ an toan tai san ma nguon cua do an [21].
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CHUONG 2: PHUONG PHAP PE XUAT XAY DUNG HE
THONG CHATBOT RAG GQI Y VA TOM TAT NOI DUNG

2.1 Phuong phap dé xuit

Cau Héi Ngudi Dung

I

\ 4
Truy vén tim kiém néi dung Truy van tim kiém diF liéu co

ngi¥ nghia B Phan Tich ¥ Binh cau triic
& Binh Tuyén
b
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Context I | 56 Liéu
» Al Tao Sinh

(LLM) |e

R
=

Hinh 2.1: So D6 Tong Quan Phuwong Phap Dé Xuat Hybrid RAG.

So @6 minh hoa kién tric xir 1y thong tin lai (Hybrid Approach) duoc dé xuat trong

d6 an, bao gom 3 giai doan xtr 1y tuan tu:
e Phan tich & Pinh tuyén (Analysis): Hé thong khong ap dung mét quy trinh xir 1y
cung nhéc cho moi cu hoi. Thay vao d6, bd phan loai y dinh (Intent Classifier)

dong vai trd nhu mot bo loc thdng minh, phan tich nhu cau ngudi dung dé quyét
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dinh chién lugc truy xut phu hop nhét (dua trén ngit nghia hay dua trén sb liéu
thong ké).

e Truy xuét Pa phuong thic (Retrieval): Day 1a diém khac biét cbt 161 so v6i cac
chatbot thong thuong. Hé théng van hanh song song hai ludng tim kiém: tim kiém
vector trong ChromaDB d¢ "hié¢u" ndi dung cdt truyén va tim kiém SQL trong
MySQL dé "nam" s6 liéu thoi gian thuc. Co ché nay dam bao thong tin cung cip
vira siu sac vira chinh xéc.

e Tang cuong & Tao sinh (Generation): Dit li¢u thu dugc khong dugce tra vé tho so
ma dugc dua qua quy trinh "lam giau" (Augmentation). K§ thudt Prompt
Engineering duoc ap dung dé dong géi ngit canh, hudéng ddn mo hinh ngén ngir
sinh ra cau tra 10i ty nhién, than thién va tuan tha cic quy tic an toan ndi dung

(nhu chdng tiét 16 trudc cai két).
2.1.1 Téng quan phwong phdp

Trong bdi canh bung nd cia ky nguyén sd va nhu cau giai tri truc tuyén ngay
cang da dang, cac nén tang doc truyén tranh truc tuyén dang ddi mat voi thach thic 16n
vé sy qua tai thong tin. Khi sb luong tac pham va doc gia ting trudng theo cip sb nhén,
viéc gitt chan nguoi dung khong chi dirng lai ¢ viée cung cap kho ndi dung phong pht
ma con nam & kha niang ca nhan hoa trai nghiém va hd tro tim kiém théng minh. Ngudi
doc hién dai thuong gip kho khian trong viée tim kiém cac bo truyén phu hop véi "gu"
riéng biét ciia minh gitta hang nghin tiéu d¢, dong thoi ho ciing mong doi mot su tuong
tac hai chiéu, noi ho c6 thé dugc giai dap thic méc veé ct truyén hodc nhan vat mét cach

tirc thoi va tu nhién nhat.

Xuét phat tir thuc tién do, dé tai "Xay dung hé théng website doc truyén tranh
tich hgp Chatbot AI" dugc dé xuét voi phuong phép tiép can cdt 15i 1a sy két hop chat
ché giita hai thanh phan: Hé thong goi ¥ ngit nghia (Semantic Recommendation) va
Chatbot tur van thong minh sir dung ky thuat Retrieval-Augmented Generation (RAG)
[2], [5]. Hai thanh phan nay khong hoat dong tach biét ma dong vai trd bo tro 1dn nhau
trong cung mot h¢ sinh thai, tao ra trai nghi€ém doc xuyén sudt, lién mach va mang tinh

ca nhan hoa cao do cho tirng doc gia.

Dbi voi hé thdng goi ¥ truyén tranh, phuong phap duge Iya chon 13 ki thuat tim
kiém twong ddng vector (Vector Similarity Search) két hop véi cac bo loc siéu dir liéu
(Metadata Filtering) [9]. Thay vi chi so sanh dua trén tir khoa hay thé thé loai ctirng nhic
nhu cac hé thong truyén thong, hé thong sir dung cac md hinh nhiing van ban tién tién

(nhu OpenAl Embedding) dé chuyén doi noi dung tom tit va dic diém truyén thanh cac
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vector da chiéu [10]. Phuong phéap nay giup hé thong "hiéu" dugc ngir nghia sdu xa cia
cdt truyén va ¥ dinh tim kiém cua nguoi dung. Vi duy, khi doc gia tim kiém bing ngén
ngir tr nhién nhu "truyén main ba dao gidu nghé", hé théng van co thé dé xuét chinh xéac
cac tac phdm c6 md ta vé "nhan vat chinh s& hitu sirc manh 4p ddo nhung sdng an dat",

mic du khong hé xuit hién tir khoa trang khép hoan toan.

Song song véi do, Chatbot tich hgp RAG dai dién cho mdt budc tién vuot bac so
v6i cac cong cu tim kiém hodc chatbot kich ban thong thudng. RAG cho phép Chatbot
truy xudt thong tin thyc té tir co sd dir liéu vector cta hé thong (nhu chi tiét cbt truyén,
tiéu sir nhan vat, boi canh thé gi6i) trude khi két hop véi mé hinh ngdn ngir 16n (LLM)
dé sinh cau tra 101 [2]. Piéu ndy giai quyét triét dé van dé "ao giac" ctia Al gitup Chatbot
c6 thé phan hoi chinh xéc, chi tiét va ngir canh héa theo yéu cau khat khe cua ngudi doc,

chang han nhu "Tém tat arc Pao Hai Tic nhung khong duoc tiét 16 két thac" [4].

Céu tric tong thé cua giai phap tich hop Al trong dé tai mang tinh twong tac hai
chiéu chat ch&. Khi ngudi ding tro chuyén véi Chatbot dé hoi vé noi dung, hé théng goi
¥ s& hd trg cung cip danh sach truyén lién quan ngay trong khung chat; nguoc lai, dit
lidu twong tac ctia ngudi dung gitp hé thdng hiéu sau hon vé xu hudng va sé thich doc.
Nho do, website doc truyén khong chi 1a mot kho luu trit thu dong ma trd thanh mot nén
tang thong minh, dong vai trd nhu mot "thi thu 40" am hiéu, gitp tu dong hoa qua trinh

tu van va gia tang gid tri trai nghiém cho ngudi dung.

2.1.2 Co ché hoat dpng ciia h¢ théng goi y truyén tranh

Hé thdng goi ¥ truyén tranh trong dé tai duoc thiét ké theo hudng loc ndi dung
(Content-based Filtering) két hgp mé hinh nhiing ngir nghia (Semantic Embedding), van
hanh thong qua mot quy trinh khép kin gdm niam giai doan nham dam bao két qua dé
xuit ¢6 do chinh xac cao va phu hop vai thi hiéu nguoi doc. Pau tién, hé théng thuc
hién thu thap dir li¢u da chiéu tir hai nguén chinh: dir li€u truyén tranh tir co s¢ dir licu
MySQL (bao gém tiéu dé, tac gia, thé loai, tom tat cdt truyén, cac thé vibe) va dir liéu
hanh vi nguoi dung (lich st doc, danh sach theo doi, binh luan, thoi gian luu trang). Pay
1a ngudn nguyén liéu thd quan trong gitip hé thdng xay dung hd so sé thich (User Profile)
cho timg doc gia. Tiép theo, cac mé ta vin ban vé ndi dung truyén dugc chuyén do6i
thanh vector dac trung thong qua mo hinh nhing text-embedding-3-small cua OpenAl
[11]. Mdi vector 1536 chiéu ndy déng vai trd nhu mot "ddu van tay ngir nghia", biéu
din cac sic thai ndi dung phtc tap cta b truyén trong khong gian toan hoc, giup hé

thdng vuot qua gidi han cta viéc so khop tir khoa don thuan [10].
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Khi nguoi dung thuc hién tim kiém hodc doc mot bd truyén cu thé, hé théng sé
kich hoat qu4 trinh tinh toan d6 trong déng Cosine (Cosine Similarity) giita vector truy
van (hoic vector cua truyén dang doc) véi toan bd vector trong co sé dit liéu ChromaDB
[3], [13]. Céac bo truyén co diém s twong ddng cao nhit s& duogc trich xuit, xép hang va
hién thi dudi dang danh sach "Truyén tuong tu" hoac "Goi ¥ danh cho ban". Pac biét,
hé thdng con két hop thém cac yéu té dinh luong nhu luot xem (views), diém danh gia
(rating) va trang thai cap nhat dé tinh chinh thi hang, dam bao cac goi ¥ khong chi gidng
vé n6i dung ma con c6 chat luong tot. Cudi cling, moi twong tic méi cia ngudi ding
déu duogc ghi nhan vao lich su dé cap nhat lai trong sb s& thich, tao nén mot vong lap

hoc tap lién tuc gitip hé théng ngay cang "thong minh" hon theo thoi gian.
2.1.3 Quy trinh xw ly cua Chatbot RAG

Khac biét hoan toan véi cac chatbot kich ban truyén thdng, Chatbot tich hop RAG
(Retrieval-Augmented Generation) trong dé tai nay duoc thiét ké dé thau hiéu ngit canh
sau va phan hoi linh hoat nhu mot chuyén gia tu van truyén tranh. Luong hoat dong cia
Chatbot dugc chia thanh hai pha xir Iy chinh 13 Truy xuét (Retrieval) va Tao sinh
(Generation). O pha Truy xuat, khi nguoi dung dit cau hoi tu nhién nhu "Tim truyén
hanh dong main ba dao gidu nghé", hé thong trudc tién s& phan loai y dinh nguoi dung,
sau d6 ma hoa cau hoi thanh vector bang cting mo hinh nhung da sir dung cho dir liéu
truyén. Vector nay duoc dung dé quét trong co s dit liéu ChromaDB nhim tim ra 6
doan van ban (chunks) c6 ndi dung lién quan nhat, vi du nhu cac doan mé ta vé nhan

vat chinh ¢ strc manh an giau [5], [13].

Budc sang pha Tao sinh, cac doan thong tin vira tim duoc s& duoc "lap ghép" vao
mot khudn mau cau 1énh (Prompt Template) ciing voi cau hoi gde va cac chi dan an toan
(nhu quy tic khong tiét 16 cai két - No Spoiler) [6]. Toan bd ngit canh nay duoc giri dén
mo hinh ngon ngit 16n GPT-40-mini dé téng hop va sinh ra cau tra 10i cubi cung [8],
[12]. Nho quy trinh ndy, phan hoi ciia Chatbot vira dam béo tinh chinh xac dya trén dix
lidu thuc té cia website, vira giit duoc sy tu nhién va troi chay trong ngdn ngit. Pong
thoi, lich sir hdi thoai cling duoc luu triv dé lam ngtr canh cho cac lugt héi dap tiép theo,
gitip Chatbot duy tri mach chuyén va hiéu & hon vé nhu cau cua ngudi dung qua ting

cau hoi.
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2.1.4 Hiéu qua cong huong cua mo hinh lai

Sy két hop chit ché giita hé théng goi ¥ ngit nghia va Chatbot RAG mang lai
hiéu qua vuot troi ca vé mat k¥ thuat 1an trai nghiém ngudi dung, tao nén mot hé sinh
thai tu van toan dién. Loi ich 16n nhét 13 kha nang ca nhan hoa trai nghiém doc & muc
d6 sau. Khi doc gia trong tic v6i Chatbot, hé thdng khong chi dua ra cau tra 101 vin ban
ma con c6 thé dé xuat truc tiép cac lién két dén bo truyén phu hop ngay trong khung
chat, gitup rat ngin hanh trinh tir lac tim kiém dén luc bit ddu doc. Nguoc lai, dit liéu tir
cac cudc hoi thoai giup hé thong goi ¥ hiéu rd hon vé cac tir khoa 10ng, cach dién dat
cam xuc va nhu cau tiém an cia ngudi ding ma cac hanh vi click chudt don thuan chua
boc 16 hét.

Hon nita, mo hinh lai nay gitip tw dong hoa quy trinh hé trg doc gia, giai dap hang
nghin thic mic vé cdt truyén, lich ra chuong hay thong tin tac gia 24/7 ma khong can
su can thi¢p cua quan tri vién. Viéc luu trit dir li¢u tap trung (Vector DB cho ndi dung,
MySQL cho hanh vi) tao nén tang viing chic cho kha ning mé rong hé thong trong
twong lai, cho phép dé dang tich hop thém cac tinh niing nang cao nhu dy dodn xu huéng
doc truyén hay phan tich cam xtic cong dong [18]. Tong thé, giai phap gitip website
TruyenZ khong chi 1a noi doc truyén ma tr¢ thanh mdt khong gian giai tri thong minh,

noi nguodi doc cam thay dugc thau hiéu va phuc vu chu dao.

2.1.5 Lwu do thudt todn tong qudt va Pdnh gid gidi phdp

Dé minh hoa rd nét quy trinh xtr 1y thong tin tir lic nguoi dung dit cau hoi dén khi
hé théng dua ra cau tra 101, d6 an xay dung luu d thuat toan (Algorithm Flowchart) cho
quy trinh RAG lai (Hybrid RAG). Pong thoi, bang so sanh dudi diy s& 1am rd cach

phuong phap méi khac phuc cac nhuge diém cua nhitng mé hinh truyén thong.

M0 ta lwu dd: Thuét toan bat dau bﬁng viéc tiép nhan va tién xu 1y cau héi. Sau do,
hé théng kiém tra bo nhé dém (Cache) dé tbi wu téc d6. Néu khong c6 cache, thuat toan
phan loai ¥ dinh dé r& nhanh: hodc truy van co s& dir liéu quan hé (d6i véi dir liéu théng
k&), hodc thuc hién tim kiém vector (d6i véi dit liéu ngit nghia). Cudi ciing, két qua tir

céc nhanh dugc tong hop dé 1am ngit canh cho mé hinh ngdn ngir sinh cau tra 15i.
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v

[Input: Cau truy van nguti dung [SQS}IJ

¥

(Tién #Ur by (Vigt thudng, xda ky tula}j

Cotrong Cache<Kiérm tra Cache?>Kthg

(Tré wé két qua tir Cachej [Fhén loai ¥ dinh {Intent Classiﬁcation}j

&

Hai dir liéu Real-time

Intent Ia gi? Hai néi dung/Goi

[[Hha’nh Vecto r]j

[Trich xuat thuc the {Entities}] [Tao Embedding ($V_g$) bang OpenAlj
(Tao cau truy van SQLj (T'lm kigm KNN trén ChromaDB {HNSW}]
[ThL_.rc thi Query trén MySQL] [Lc_:c theo Metadata (n&u cc‘:}]

(Lﬁy danh sach két qua ($C_{sql} S}j (Léy Top-K chunks {SC_{vector}S}j
| N |

[Téng hop]

[Ghép Context ($C = C {sqgl} ‘cup C_{vector}?p}]

¥

[)(ﬁy’ dung Prompt (System + Context + User}j

¥

[G oi LLM {(Generative AI}I]

¥

[Sinh cau tra lai ($A$}]

(Output: Tra vé cau tra l&i cho User]

S

Hinh 2.2: Luu D6 Thuét Toan Xt Ly Truy Van.
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Bang du6i ddy phan tich cac phuwong phap tim kiém/goi ¥ phd bién va cach giai
phap Hybrid RAG cua d6 an giai quyét cac han ché ton tai.

Bang 2.1: Bang So Sanh Chi Tiét Phuong Phap D& Xuét Va Truyén Théng.

giai quyét

hodc str dung chi

muc nguoc.

khong ra truyén "hanh
dong" néu khong c6 tir
khoa khop.

Phuong | Nguyén ly hoat 2 Phuong phap mai giai
] . Nhugc diém X
phap dong quyét
Mu ngir nghia: Khong oaxe o
2 o Chuyén d61 van ban thanh
) X hiéu dugc cac tir dong . .
So khép chudi ool o ) vector ngir nghia, cho
Phuong ] ) ) nghia hoac ngit canh. Vi L o
] " | ky tu chinh xéc . ) _ | phép tim kiém dya trén y
phap méi du: Tim "danh nhau" sé&

nghia twong dong (Cosine
Similarity) thay vi mat
chir.

Goi1 y dua trén

hanh vi tuong

Khoi dong lanh: Khong
thé goi ¥ cho nguoi ding

Go1y dya trén ndi dung

cdt truyén va metadata.

Loc cong N . T ) Heé thong c6 thé goi y
. dong gilta cac | mdi hodc cac b truyén e o
tac o 5 B . o truyén moi ngay lap tuc
nguoi dung hodc | maoi ra mat chua co div o
i . . ) sau khi dir liéu duoc
san pham. liéu tuong tac. .
vector hoa.
Str dung tri thirc | Ao giac, 18i thoi: Co thé | Cung cdp "ngit canh thuc
LLM dd duoc hudn | bia dat thong tin sai I¢ch t&" tir Database cho LLM.
Thu luyén trudce hodc khong biét cac Bit budc Al tra 1o dua
uan
" (Pre-trained thong tin mdi cap nhat trén dir li¢u that, loai bo
i} . . .
Y Knowledge) dé sau thoi diém huan 4o giac va cap nhat thong
tra 101. luyén. tin theo thoi gian thue.

2.2 Thu thap va tao dir liéu Chatbot

Dir liéu 13 thanh phan nén tang trong moi hé thdng tri tué nhén tao, dic biét ddi véi
hé thdng goi ¥ truyén va Chatbot goi ¥ va tom tit ndi dung. Viéc thu thap, tong hop va
chuan hoa dir liéu dong vai tro quyét dinh dén chét lugng ctia mé hinh hoc may va hi¢u
qua cua céac chirc ning goi y — phan hoi ty dong. Trong hé thong dugc xay dung, dir liéu

duoc léy ttr nhiéu nguén khéc nhau, xtr 1y va dinh dang lai dé phuc vu hai huéng chinh:
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Hé théng goi ¥ truyén tranh (Recommendation System) va Chatbot RAG (Retrieval-

Augmented Generation).
2.2.1 Nguon dit liéu
B& dir liéu phuc vu cho hé théng duoc téng hop tir hai nguén chinh:

e Dir liéu nghiép vu (Operational Data): Pugc luu trit trong hé quan tri co s&
dir liéu quan h¢ (MySQL), phuc vu céc tac vu quan ly nguoi dung, trang thai
truyén va tuong tac thoi gian thuc [18].

e (o so¢ tri thirc (Knowledge Base): BPugc xay dung thu cong va ban tu dong,
lwu trir dudi dang cac tap tin JSON dé phuc vu qua trinh Vector hoa va dua
vao ChromaDB. Céc nhom dif liéu chinh duoc str dung gém thong tin truyén,

lich st nguoi dung va dir liéu hdi thoai [2], [10].
2.2.2 Dirliéu truyén tranh

Dit liéu Truyén tranh 13 151 trung tAm cho hé thdng goi y. Cac ban ghi duogc trich
xuét tir bang comic trong MySQL Server, sau d6 chuyén doi sang dinh dang CSV dé
phuc vu cho qua trinh xtr Iy va embedding. Céc truong dir liéu chinh bao gom:

e Thong tin dinh danh: id (khoa chinh), title (tén truy¢n), author (tac gid).
e Noi dung: description (mo ta tom tat).

e Thdng ké: views (luot xem), follows (luot theo ddi), rating (diém danh gia).

Sau khi trich xuat, dir liéu duoc loc bod cac bo truyén trung 1ap hodc thiéu thong
tin quan trong. Céc ky tu dic biét (HTML tag, ky tu xudéng dong) ciing duoc loai bo dé
tranh gay nhiéu trong qua trinh vector héa vin ban [10].

2.2.3 Dirliéu ngwoi dung

Dit liéu nguoi dung phan anh truc tiép hanh vi va sé thich ctia khach hang, gitp
hé théng goi ¥ hoat dong theo hudng ca nhan hoa (personalization). Cac dit liéu nay
duogc thu thdp thong qua:

e Lich str doc truyén(reading history): cho biét truyén nao thu hit sy quan tim

cua nguoi dung.

e Tir khoa tim kiém (search query): phan 4nh nhu ciu hién tai ciia nguoi dung,

duoc luu kém thoi gian tim kiém dé xac dinh xu huéng.

Cac thong tin nay dugc luu trong bang reading history cia MySQL Server, sau
d6 dugc chuyén sang dudi dang cdu trac tai liéu JSON.
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{
"UserId": 001,

"reading_history": ["comic_id_ 01",
"SearchKeywords": ["truyén tu tién", "truyén hai hudc"],

comic_id @5"],

}

Dit liéu ngudi ding nay duoc lién két truc tiép véi dir liéu truyén théng qua ma
truyén, giup hé thong tinh toan d6 tuong ddng giira “ngudi ding — truyén” khi dé xut
tén truyén.

2.2.4 Dirliéu hi thoai cho Chatbot

Pé dam bao Module Chatbot c6 kha ning xir Iy Ngon ngir Tu nhién (NLP) muot
ma va nhan dién chinh xac nglt canh nguoi dung, mat tap dir li¢u hdi thoai mau da dugc
xdy dung cong phu, dong vai trd 1a dir liéu nén tang cho qua trinh tinh chinh va kiém
thir hé théng. Cu thé, dir liéu duoc thu thap tir 04 ngudn dinh dang JSON chinh:

e Dir liéu 16i (Master Data): Puoc trich xuit tir file inal master dataset.json.
Ngudn ndy cung cip cac thong tin dinh danh tinh nhu: Tén truyén, Tac gia, Thé
loai (Genres) va cac tir khoa tim kiém (Search Keywords). Pay 1a xuong song dé
Chatbot nhan di¢n ding thuc thé truyén.

e Dir liéu mo ta chuyén sau (Deep Content): Lay tir file sample data.json. Khac
v6i dir liéu 181, ngudn nay chira cac doan vin ban dai mo ta chi tiét cot truyén
(Detailed Summary), cac diém thu hut (Plot Hooks) va cam nhan vé khong khi
truyén (Vibe Tags) nhu "nhiét huyét", "dark fantasy". Dir liéu nay giup Chatbot
thuc hién cac tac vu goi y theo ngir nghia va cam xuc [10].

e Cip cau hdi - tra 161 mau (QA Pairs): Pugc luu trong test_qa.json. Day 1a tip hop
cac cap cau hoi thuc té thuong gap vé nhan vat, su kién hoic thé gioi1 trong truyén
(World Building). Nguén nay dong vai tro 1a di liéu kiém chuan dé danh gia do
chinh x4c cta hé thng.

e Mau hoi thoai huan luyén (Training Dialogues): Tir file training_examples.json,
cung cip cac kich ban hoi thoai mau véi vian phong (Tone & Voice) mong mudn:

than thién, str dung emoji, va cu tric cau tra 101 logic.
2.2.5 Quy trinh tong hop, dinh dang va vector héa di ligu

Sau khi thu thap, toan b dir liéu tho s€ trdi qua mot quy trinh xur 1y khép kin (ETL
Pipeline) dé chuyén d6i thanh dinh dang ma may tinh c6 thé hiéu va truy xuat nhanh

chéng.
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2.2.5.1 Tién xir Iy va Chudn héa

text).

Dit liéu tir cac file JSON gbc duoc chuin hoa dudi dang vin ban thuan (plain

Quy trinh 1am sach bao gom:

Loai bo cac ky tw nhidu, thé¢ HTML du thira va khoang tring khong can thiét.
Chuan hoa bang ma Unicode (UTE-8) vé dang NFC (Normalization Form C) dé
dam bao tinh nhat quan khi xir 1y tiéng Viét.

Ghép nbi cac truong thong tin roi rac thanh cac doan van ban cd y nghia
(Semantic Chunks) theo khudén mau: "Tén: [Title] - Thé loai: [Genre] - Noi dung:
[Summary]".

2.2.5.2 Vector hoa va Luu trit (Embedding & Storage)

Khac véi cac hé thong luu trir vector dang file nén, trong nghién ctru nay, dit liéu

dugc quan 1y bo1 ChromaDB - mot co sé dit li¢u vector chuyén dung [13].

Budce 1 - Embedding: Ttung doan van ban (Chunk) da 1am sach dugc dua qua mo
hinh text-embedding-3-small cia OpenAl. Két qua dau ra 1a mot vector nhing
(embedding vector) nam trong khong gian 1536 chiéu, biéu dién ngit nghia sau
cua doan van ban do [11].

Budc 2 - Gan Metadata: Mdi vector duge luu trit kém theo mot bo Metadata (siéu
dir liéu) bao gém: comic id, genre, chunk type (loai doan vin). Viéc nay cho
phép hé thong thuc hién k¥ thuat Hybrid Search (Tim kiém lai) - két hop gitra
tim kiém vector tuong dong va loc theo thudc tinh metadata [5].

Budc 3 - Indexing: ChromaDB st dung thudt todan HNSW (Hierarchical
Navigable Small World) dé 14p chi muc cho céc vector nay, cho phép truy xuat
két qua gan ding (ANN) véi do tré cuc thap (< 100ms) [3].

2.2.5.3 Co ché Truy xudt (Retrieval Logic):

Khi ngudi dung dit cau hoi, hé thong s& thuc hién vector hoa cdu hoi d6 bang cung

mo hinh text-embedding-3-small dé tao ra vector truy van. Sau d6, hé thong tinh toan

d6 trong déng Cosine (Cosine Similarity) giita vector truy van va toan b vector trong

ChromaDB [9]. Hé thdng s& chon ra Top-6 (K=6) doan vin ban c6 diém sb twong dong

cao nhit 1am ngit canh (Context), dwa vao Prompt d¢ mé hinh ngén ngit 16n (GPT-4o-

mini) tong hop va sinh cau tra 16i cudi cung [2], [12].

23

Tién xir ly va phan doan dir li¢u

Tién xtr Iy dir liéu 1a mot budce then chdt quyét dinh chat luong ciia khong gian

vector ngit nghia. Dit liéu tho thu thap tir cac ngudn JSON (final master, sample data)
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thudng chira nhidu va khong déng nhat vé dinh dang. Do d6, trude khi dwa vao mé hinh
nhung (text-embedding-3-small), dit liéu can trai qua mot quy trinh xtr 1y khép kin bao
gdém 1am sach, chuan hoa va phan doan. Quy trinh nay khong chi giup tdi wu hoa do
chinh x4c cua két qua tim kiém twong ddng (Similarity Search) ma con dam bao mo
hinh ngén ngit 16n (LLM) nhan duoc ngit canh sach va c6 dong nhat, giam thiéu hién

tuong do giac [4], [5].
2.3.1 Lam sach dir liéu

Lam sach dir liéu 1a budc dau tién nham loai bé cac yéu té gay nhidu, dam bao tinh
toan ven ctia thong tin truyén tranh trude khi vector hoa. Trong hé théng nay, dir liéu
dau vao bao gdm tiéu dé truyén, tom tat cot truyén, thong tin tic gia va cac thé vibe. Céac

tac vu lam sach chinh bao gSm:

e Khir nhidu vin ban (Noise Reduction): Sir dung biéu thirc chinh quy (Regex) dé
loai bé céc ky tu dac biét khong mang nghia (nhu *, ---, ...), cac emoji thira thai
trong phan mo ta, va cac thé HTML du thira (néu dir liéu dugc crawl tir web).

e Chuan héa khoang trang (Whitespace Normalization): Loai bo cac khoang tring
kép, khoang trang & dau va cudi ciu, dam bao vin ban gon gang.

e X Iy dit lidu thiéu (Missing Data Handling): Pdi v6i cac trudong thong tin quan
trong nhu author hodc summary bj tréng, hé thong s& gan gia tri mac dinh (vi du:
"Pang cdp nhat") hoic loai bo hoan toan ban ghi d6 dé tranh tao ra céc vector

"rac" trong co s¢ dir licu.
2.3.2 Chuén héa vin bin

Budc chuan hoa nham dua toan bo vin ban vé méot dinh dang théng nhit, giap
mo hinh embedding xir 1y nhat quan cac bién thé ngoén ngit. Quy trinh chuin héa ap

dung cho tiéng Viét bao gdm:

e Chuén hoa Unicode (Unicode Normalization): Pua toan bo vin ban vé dang
chuan NFC (Normalization Form C). Buéc nay cuc ky quan trong ddi voi tiéng
Viét dé tranh tinh trang cung mét tir nhung c6 ma binary khac nhau do 15i gé dau
(vi du: 0a vs 0d).

e Chuén hoa dinh dang (Case Folding): Chuyén di toan bo vin ban vé chit thudng
(lowercase) khi so khop tir khoa, nhung gitt nguyén dinh dang gbc khi Iuu trit dé
hién thi cho ngudi dung.

e Hop nhét ngit nghia (Semantic Concatenation): Thay vi vector hoa ting truong

roi rac, hé thong ap dung k¥ thuat ghép ndi cac truong thong tin thanh mot doan
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van ban c6 ciu trac ngit nghia hoan chinh. Vi du: Title: "One Piece", Genre:
"Hanh dong", Summary: "Luffy tim kho bau" s& dwgc chuyén thanh Chunk:
"Truyén One Piece thudc thé loai Hanh dong. NoOi dung chinh: Luffy tim kho
bau...". Phuong phép ndy giup mé hinh embedding nim bit dugc bdi canh toan

dién ciia mot thuc thé dit liéu [10].
2.3.3 Phdn doan ngi dung

Trong bdi canh cac mé hinh ngdn ngit 1én (LLM) bi gi6i han béi ctra s6 ngir canh
(Context Window) va thuat toan tim kiém vector suy giam d6 chinh xac v6i van ban qua
dai, viéc dua nguyén van ndi dung truyén vao xu ly 1a phuong phép kém hi¢u qua [5].
Dé khic phyc van dé nay, hé thong ap dung chién luoc phan doan nham chia nhé dir
liéu thanh céc don vi thong tin tdi wu. Cu thé, thuat toan RecursiveCharacterTextSplitter
tur thu vién LangChain dugc lya chon stir dung nho kha nang uu tién ngét doan dua trén
cAu trac tu nhién ctia van ban (tir doan van dén cau, r6i dén tur), gitip bao toan tinh toan

ven ngit nghia t6t hon so véi viée cat ky tr may moc [14].

Céac tham sd cau hinh cho qué trinh nay dugc tinh chinh dya trén thyc nghiém, véi
kich thuéc mdi doan (Chunk Size) duogc thiét 1ap & muc 800 ky tu. Pay la do dai ly
tudng dé chira tron ven mot y nghia ngir canh, vi du nhu mot doan mo ta chi tiét vé nhan
vat hodc tom tit mot dién bién cdt truyén (arc), ma khong qua dai dé gay nhifu thong
tin cho mo hinh vector hoa. Pong thoi, mot bién d6 chong lap (Chunk Overlap) 150 ky
tu duoc thiét 1ap gitra cac doan lién ké nhim dam bao tinh lién két ngir nghia khong bi
dut gdy tai cac diém cét, giup hé thong khong bo sot thong tin quan trong ndm & ranh
gidi cac doan. Két qua cua quy trinh nay 1a tir tap dit lidu gbc gdm 42 bd truyén, hé
théng da tao ra duoc 604 vector chunks chét lugng cao. Cac chunks nay sau d6 dugc
chuyén déi thanh vector embedding va lap chi muc vao ChromaDB, tao tién dé vimg
chic cho kha ning truy xuét dit liéu nhanh chéng va chinh xac cta Chatbot, gop phan

hoan thién hiéu ning tong thé ciia md hinh [13].
2.4 Phan tich va lya chon mé6 hinh nhiing

Viéc lua chon mé hinh nhiing (Embedding Model) phit hop 14 quyét dinh k¥ thuat
quan trong nhét trong kién tric RAG, boi n6 anh hudng truc tiép dén chat lugng bicu
dién ngir nghia (semantic representation) cuia khong gian vector [7]. Trong pham vi d6
an, vi¢c lya chon khong chi dya trén diém sb benchmark ma con phai can béng gitra cac
yéu tb: hidu nang ngon ngir (dic biét 1a tiéng Viét), chi phi van hanh va tinh kha thi khi

trién khai trén ha tang thuc té.
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2.4.1 Gidi thigu cdc mé hinh tiém ning

Dua trén khao sat cac mé hinh SOTA (State-of-the-Art) hién nay trén bang xép
hang Massive Text Embedding Benchmark (MTEB) [7], ba nhém mé hinh tiéu biéu
dugc dua vao danh sach danh gia. Dau tién la OpenAl text-embedding-ada-002, mé hinh
thé hé 2 timg 1a chuin muc céng nghiép nho su 6n dinh, tuy nhién chi phi van hanh con
kha cao. Ung vién thr hai 13 OpenAl text-embedding-3-small, thé hé méi nhét duoc
cong bd dau nim 2024, tng dung kién tric Matryoshka Representation Learning gitp
nén thong tin hiéu qua hon vao vector kich thuéc nhé ma van giit duoc do chinh xac cao
[11]. Cubi cing 1a nhém ma ngudn mé dai dién boi all-MiniLM-L6-v2, c6 vu diém mién
phi va chay cuc bd, nhung lai doi hoi tai nguyén phan cimg (CPU/GPU) dang ké tir may
chu [10].

2.4.2 Bing so sanh thong so kj thudt va hi¢u ning

Bang du6i day tong hop céc chi s6 quan trong dugc trich xuét tir bao céo k§ thuat
(Technical Report) ctia OpenAl va két qua benchmark doc lap trén tap dir liéu da ngdn
ngitt (MIRACL/MTEB):

Bang 2.2: Bang so sanh thong s6 k¥ thuat va hiéu ning ctia cac mo hinh

text- text- paraphrase-
Tiéu chi dianh gia | embedding-ada- | embedding-3- multilingual-
002 small MiniLM
gz Transformer Matryoshka
Kién truc BERT-based
Encoder Transformer
Kich thwéc vector 1536 1536 (Native) 384 /768
Piém chuin MTEB 61.0 62.3 ~56.5
Cira s6 ngir cinh 8,191 tokens 8,191 tokens 512 tokens
Chi phi (trén 1M Mién phi (Tén
$0.10 $0.02 ]
tokens) phi Server)
M6 hinh trién khai Cloud API Cloud API Self-hosted
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2.4.3 Phdn tich va ldp luan lya chon

Sau qua trinh danh gié toan dién, mé hinh text-embedding-3-small dugc lya chon
1am giai phap chinh thirc cho hé thdng. Quyét dinh nay dya trén ba phan tich chuyén sau

Sau:

Thr nhat, vé& bai toan cin bang giira hiéu ning va chi phi (Trade-off), text-
embedding-3-small mang lai budc dot pha khi pha vo quy luat thong thudong: n6 cé hiéu
ning cao hon thé hé trude (ada-002) véi diém MTEB 62.3, nhung chi phi lai giam di 5
lan (chi con $0.02 cho 1 triéu tokens) [11]. Péi v6i mot d6 an sinh vién c6 nguodn luc
han ché, viéc giam thiéu chi phi van hanh xuéng muc t6i thiéu nhung van tiép can duoc

cong nghé tién tién 1a yéu td quyét dinh.

Tht hai, xét vé dic diém ngon ngir hoc va ngir canh, tiéng Viét 1a ngdn ngir phu
thudc nhiéu vao ngir canh. Cac mé hinh open-source nhé nhu MiniLM thudng c6 ctra
s0 ngit canh ngén (512 tokens), d& dan dén viéc cit cut (truncation) cac doan van ban
dai, lam mét di thong tin quan trong khi vector hoa [10]. Nguoc lai, text-embedding-3-
small hd trg cira s6 1én t&i 8,191 tokens, cho phép hé théng "nhing" tron ven ca ndi
dung c6t truyén 13n siéu dir liéu (metadata) vao ciing mot vector, dam béo tinh toan ven
ngit nghia cho cac tac vy tim kiém phirc tap [11].

Cudi cung, vé kién tric hé théng, dd 4n duoc thiét ké theo hudng Microservices
nhe (lightweight). Viéc tu van hanh (self-host) cdc m6 hinh open-source doi hoi server
phai c6 lugng RAM 16n dé tinh toan vector, gy ap luc 1én ha ting trién khai. Viéc sir
dung API cua OpenAl gitp chuyén hoan toan ganh ning tinh toan 1én dam may, gitp
server ung dung tip trung tai nguyén cho viéc xir 1y logic nghiép vu va truy van co sé
du licu.

Két luan: Viéc chon text-embedding-3-small khong chi 14 Iwa chon vé cong nghé
ma 12 mot quyét dinh kién tric tong thé, cAn bang t6i wu giita chit lwong truy xuat
(Retrieval Quality) va kha nang van hanh bén viing cua hé thong.

2.5 MBbi truwong va kich ban kiém thir

Viéc thiét 1ap mot moi truong kiém thir chuan hoa va kich ban rd rang 1a tién dé

quan trong dé dam bao tinh khach quan va d9 tin cdy cta cac s6 liéu danh gia.
2.5.1 Caiu hinh thir nghiém

H¢ thong duogc trién khai va danh gié trén mdi truong may tram ca nhan véi cau

hinh phéan cing va phan mém nhu sau:

Phan cing (Hardware):
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« CPU: Intel Core i5-10400F @ 2.90GHz (6 nhén, 12 ludng).

« RAM: 16GB DDR4 2666MHz.

o GPU: NVIDIA GeForce RTX 3050 (4GB VRAM).

« Kétnbi mang: Cap quang 100Mbps, d6 tré trung binh dén OpenAl API ~150ms.
Phin mém (Software Stack):

o OS: Windows 10 Pro 64-bit.

o Backend: Python 3.10.11 (FastAPI), PHP 8.2.12.

o Database: MariaDB 10.4.32, ChromaDB 0.4.24.

o LLM Model: gpt-40-mini (Temperature=0.6).

o Embedding Model: text-embedding-3-small.
2.5.2 B¢ dir liéu kiém thir

Pé danh gia khach quan hiéu ning cta hé théng RAG trong mién tng dung truyén
tranh, mot bo dit liéu kiém thtr chuan (Golden Dataset) di duoc xay dung cong phu, két
hop giira kich ban thyc té va cac trudng hop bién. B dit liéu nay khong duoc 1dy tir qua
trinh huan luyén (training) ma hoan toan doc 1ap, dam bao tinh khach quan cua két qua
danh gia (Unseen Data). Tong cong 150 mAu thir nghiém duoc chia thanh hai tip con
v61 muc dich danh gia riéng biét.
2.5.2.1 Tap truy van thii cong

Tap dit 1iéu nay bao gém 100 cau hoéi dugc soan thao thi cong bdi con nguodi, mo
phong cac hanh vi tim kiém thuce té cua doc gia trén website. Quy trinh xay dung tap dit
lidu nay duya trén viéc phan tich log tim kiém ctia nguoi dung va cac mau cau hoi thuong
gip trén cac dién dan truyén tranh. Cu trac phan bd 100 cau hoi duge phan bd déu cho
4 nhom y dinh (Intent Types) khac nhau da dugc dinh nghia trong hé thng:

e Nhom Tim kiém (Discovery): 40 cau hoi vé goi ¥ theo thé loai ("Tim truyén

tién hiép hay"), theo cam xuc ("Truyén nao doc budn cuoi?") va theo tir khoa

ndi dung.

llidll: "01",
"type": "discovery",

"query": "Tim truyén tién hiép hay dé doc cuéi tuan",

"intent": "ggi y theo thé loai va thoi gian doc",

"entities": {"genre": "tién hiép", "time frame": "cuéi tuan"},
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"difficulty": "easy",

"context": "Ngudi dung muén doc truyén tién hiép gidi tri cudi

tuan"

}s

e Nhom Théng tin (Information Retrieval): 30 cau hoi vé tom tit cdt truyén

(plot_summary), thong tin tadc gia va nhan vat.

"id": 41,
"intent": "plot_summary",
"query": "Tom tat cét truyén chinh cla One Piece",

"metadata": "comic_title": "One Piece", "detail level":
"brief"}

}s

e Nhom So sanh & Phan tich: 20 cau héi yéu cau so sanh gitta hai bo truyén
hodc phan tich diém manh yéu.

vi du:
{

"id": " 81",
"type": "discovery",
"query": "Tim truyén tién hiép hay doc vao budi té&i",
"intent": "ggi y theo thé loai va thoi diém doc",
"entities": {"genre": "tién hiép", "time": "budi toi"},
"difficulty": "easy",
"context": "Ngudi dung muén doc truyén thu gian budi téi"

e Nhoém Dir liéu thoi gian thuc: 10 cAu hoi vé truyén moi nhat (find_new) hodc
dang thinh hanh (trending).

vi du:
{

"id": " e1",
"type": "find new",
"query": "CO truyén mdi n3o vira ra mat tuan nay khong?",
"intent": "tim truyén méi",
"entities": {"time_frame": "tuan nay"},
"difficulty": "easy",

"context": "Ngudi dung muén biét truyén mdi nhat dé doc sdm"
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2.5.2.2 Tdp kiém thir tw dong

Khac véi tap thu cong tap trung vao tinh chinh xac, tap dit liéu nay bao gom 50 kich
ban duogc sinh ra ty dong hodc cd tinh 1am sai 1éch dé kiém tra d6 bén viing (Robustness)
ctia hé thdng trude cac dau vao nhidu [4]. Cac kich ban kiém thtr bao gdm 15i chinh ta,
truy van ngoai pham vi (Out-of-Domain), truy vin khong ton tai (Missing Data) va tin

cong ngit nghia (Adversarial Attacks).

Muc tiéu danh gia: Tap dit liéu nay dung dé do luong chi sé Tinh trung thuc
(Truthfulness) va kha nang xir 1y 18i (Error Handling). Két qua cho thay hé thong dat ty
1¢ trung thuc 90%, tic 1 ludn tir chéi tra 161 hodc thong bao "Khong cé thong tin" dbi

V01 cac truy van ngoai pham vi dit li¢u, thay vi bia dit nd1 dung sai I¢ch [4].
2.5.3 Két qua danh gid hé thong goi y

Pé do luong hiéu qua thyc té cia thudt toan goi v, nghién ciru sit dung phuong phap
danh gia dinh luong (Quantitative Evaluation) dya trén cac chi s tiéu chuan trong linh
vuc Hé thong goi ¥ (Recommender Systems). Qua trinh thuc nghiém duge tién hanh
trén tap dir lidu kiém thir (Test Set) chiém 20% tong s dir liéu, trong khi 80% con lai
duogc sir dung dé xay dung khong gian vector (Training Set) [7].

2.5.3.1 Phuwong phap danh gia

Hé théng duoc danh gia tai cac mbc cit danh sach (cutoff) K khac nhau (K =
3; 5; 7) thong qua ba chi sb chinh:

e Precision@K (Do chinh xéc tai K): Do luong ty 1€ cac truyén dugc goi y trong
Top K thyc sy phtt hop voi nhu cdu ngudi dung. Chi s6 nay phan anh "chat
lugng" cua cac goiy

S0 truyén phu hgp trongTop K

Precision@K = X (2.1)

e Recall@K (P9 phu tai K): Do luong ty 18 cac truyén phi hop ma hé théng
tim thiy duoc so voi téng sb truyén phu hop co trong co sé dit liéu. Chi sb
nay phan anh kha ning "bao quat" cua hé thng.

S0 truyén phu hop trongTop K

Recall@K = - - 2.2
ecall@ Tong so truyén phu hop (2.2)

e MAP (Mean Average Precision): La trung binh cdng cua d¢ chinh x4c trung
binh (Average Precision - AP) trén toan bo tap kiém thir. Chi s6 nay danh gia
cao viéc hé thong xép hang cac két qua ding & vi tri dau tién, phan anh trai

nghiém thyc t€ ciia ngudi dung tot hon so voi Precision don thuan.
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2.5.3.2 Két qua thie nghiém
Bang 2.3 Bang Két Qua Thyc Nghiém Goi Y Truyén

Chi s6 danh gia K=3 K=5 K =10
Precison@K 0.78 0.82 0.74
Recall@K 0.74 0.81 0.79
MAP 0.81 0.84 0.75

(Nguon sb liéu: Két qua thuc nghiém trén tap dit liéu mau 42 bo truyén)

Két qua cho thay mo hinh dat Precision@5 = 0.82, tirc 1a 82% truyén duogc goi y
trong top 5 thuc sy tring voi truyén ma ngudi dung quan tim. Day 1a két qua tét trong
moi trudng dit liéu thuc té, phan 4nh hiéu qua ctia phuong phap content-based filtering
két hop embedding ngir nghia.

2.6 Két qua thue nghiém
2.6.1 Danh gia do chinh xac

Do chinh xé4c clia hé thong RAG dugc quyét dinh boi hai thanh phan chinh: kha

nang phén loai y dinh dung va chat luong ctia cac tai liéu duoc truy xuat [5].
2.6.1.1 Phan logiy dinh

Két qua kiém thir trén tap 100 truy van tha cong cho thay module phan loai dwa
trén luat (Rule-based) hoat dong hiéu qua trong mién tmg dung hep. Céc intent cdt 15
nhu recommend_action, plot_summary, trending dat d6 chinh xac cao 90%. Sai s6 nho
(khoang 9%) chi xuét hién & cac cAu hoi nhap nhing vé ngir nghia hodc thiéu tir khoa
ngtr canh ro rang.
2.6.1.2 Chat lwong truy xudt
Hiéu qua cua viéc tim kiém vector dugc danh gia qua chi s6 Precision@K (Ty
1¢ tai liéu lién quan trong K két qua tra vé) véi K = 6:
e Precision@6 trung binh: Dat 86.0%.
e Recall@6 trung binh: Dat 84.2%.
e Y nghia: Chi s6 nay cho thiy trong 6 doan vin ban hé théng tim duoc, trung
binh c6 khoang 5.5 doan 1a hoan toan phu hgp voi cau hoi. Ty 1€ nay ddm bao
cung cap du ngit canh chat luong cho LLM sinh céu tra 10i ding, giam thiéu

nhiéu thong tin [5].
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2.6.1.3 Tinh trung thyc

e Ty 1é 4o giac (Hallucination Rate): Pat mirc thap < 10%.

e Két qua: Trong hau hét cac bai kiém thir, hé théng tuan thii nghiém ngit
nguyén tac "Chi tra 10i dua trén Context". Ddi v6i cic cau hoi vé cac bd
truyén khong c6 trong co s dir licu (vi du: "Naruto c6 trong web khong?"),
Chatbot tra 10i chinh xac 14 "Hién tai hé thong chua c6 thong tin" thay vi tu
bia dit ndi dung. Két qua nay khang dinh hiéu qua cia viéc két hop RAG dé
khic phuc nhuoc diém cua LLM thuan tay [4].

Bang 2.4: Bang So Sanh Két Qua Thyc Nghiém Tinh Trung Thuc

Chi so danh gia | Gia tri dat dwoc | Muc tiéu ban dau | Panh gia
Do chinh xac cua p
o 84% >70% Tot
v dinh
D¢ chinh xac truy Lz
p 80% >75% Kha tot
xuat @ 6
Sy trung thuc 90% >80% Xuit sic

(Nguén s6 lieu: Két qua thyc nghiém trén tap dir liéu kiém thir 100 mau)
2.6.2 Danh gida hi¢u nang
Hiéu ning hé thdng dugc do luong thong qua thoi gian phan hdi (Response Time) va
kha nang chiu tai (Throughput).
2.6.2.1 Thoi gian phdan hoi
Thoi gian phan hoi trung binh cho mét chu trinh RAG hoan chinh 1a 3.814 giay.
Phan ri thoi gian xir Iy cho thay nit that c6 chai cht yéu nam & khau goi API bén thir
ba:
e Al Generation (OpenAl API): Chiém ~65.6% (2.8s). Py 1a thoi gian chd mo
hinh GPT-40-mini suy ludn va sinh van ban.
e Vector Retrieval (ChromaDB): Chiém ~28.5% (0.8s). Tc do truy xuat HNSW
rat nhanh, d6 tré chu yéu do I/O doc 6 cling.

e Pre-processing (Intent/Embedding): Chiém < 6%.
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2.6.2.2 Thong luong

e Kha ning xtr Iy dong thoi: Hé thdng xir Iy 6n dinh & muc ~1 request/gidy trén
céu hinh thir nghiém.

e Nt thit cd chai (Bottleneck): Gidi han chinh dén tir Rate Limit cua tai khoan
OpenAl API va toc d6 1/0 ctia 6 cting khi truy xuat ChromaDB. Dé mé rong quy
mo (Scale-up), can chuyén sang sir dung dich vu Vector DB chuyén dung trén

Cloud hoic nang cap goi API [9].
2.7 Phén tich va Théo ludn
2.7.1 So sdnh vdi cdc phwong phdp truyén théng

Dé dinh vi 16 rang gia tri cua giai phap dé xuét trong bdi canh cong nghé hién tai,
d6 an thuc hién so sanh d6i chtng hé théng Chatbot RAG v&i hai phuong phép pho bién
khac 1a Chatbot dua trén luat (Rule-based) va Chatbot st dung LLM thuan tay (Pure
ChatGPT). Két qua so sanh dugc tong hop chi tiét trong bang duéi day.

Bang 2.5: Bang So Sanh Chatbot RAG V¢i Céac Chatbot Truyén Thong

Ticu chi Rule-based Pure LLM RAG Chatbot
iéu chi sz
Chatbot (ChatGPT) (bé xuat)
Thap (Cang nhic | Cao (Hiéu ngon ngit
P6 linh hoat p(Cung (Hicu ngon ng Cao
theo kich ban) tu nhién)
Cép nhat Kho (Phai stra Rat kho (gi¢i han boi | D& dang (Real-
kién thirc code) dir liéu huén luyén) time)

Do chinh Cao (trong kich p A oL
Thap (Hay bi 4o giac) | Cao (C6 can cir)

xac ban)
Chi phi van s B .
Rat thap Cao Thap/Trung binh
hanh

Phén tich: Két qua cho thy hé théng RAG di giai quyét thanh cong cac diém
yéu chi mang cua hai phuong phép cii. N6 vuot qua sy cimg nhic ctia mé hinh Rule-
based bang kha ning thau hiéu ngon ngir linh hoat, dong thoi khic phuc nhuoc diém vé
"a0 giac" va dir liéu 16i thoi (Knowledge Cutoff) ctia cic mo hinh LLM thuén tay. Giai
phap nay mang lai su can bang tdi wu: vira duy tri duoc su ty nhién trong giao tiép, vira

dam bao tinh chinh xéc tuyét ddi dya trén dit lidu thue té cua website.
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2.7.2 Phan tich tinh kha thi kinh té

Bén canh hiéu ning k¥ thuat, chi phi van hanh 13 yéu t6 then chét quyét dinh kha
nang trién khai thuc té cta hé théng. Dua trén biéu gia dich vu hi¢n hanh ctia OpenAl
(461 v6i mé hinh gpt-40-mini va text-embedding-3-small), chi phi trung binh cho mét
chu trinh xtr Iy tron ven (bao gdm ca vector héa va tao sinh vin ban) chi roi vao khoang
$0.0005 (twong duong 12 VND).

Diéu nay dong nghia véi viée chi v6i ngin sach khiém tén khoang 5 USD
(125.000 VND), hé thong c6 thé phuc vu toi 10.000 luwot hoi dép cua nguoi dung. Murc
chi phi nay dugc danh gia 1 cuc ky thap va hoan toan kha thi dé trién khai cho cac
website doc truyén quy mo vua va nho, mang lai gia tri trai nghiém vugt tro1 (User

Experience) so v6i chi phi dau tu ban dau.

Két luan: Mirc chi phi nay 13 cuc ky thip va hoan toan kha thi dé trién khai cho
mot website doc truyén quy mo vira va nhd, mang lai gia tri trdi nghiém vuot troi so voi

chi phi b ra
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CHUONG 3: PHAN TiCH VA THIET KE HE THONG

3.1 Y twéng nghién ctru va phan tich yéu cau Hé thong
3.1.1 Y twéng nghién ciru

Y tudng nghién ctru ciia d6 an xuat phat tir viéc nhan dién nhitng han ché cot 161
cua cac hé théng website doc truyén hién hanh, von phu thudc chu yéu vao co ché tim
kiém tir khoa thu dong va cimg nhic. Piém d6t pha cua dé tai 1a viéc chuyén dbi mo
hinh tuong tac tir "ngudi dung tu loc" sang "hé thong chu dong hd tro". Cu thé, hé thong
s& tich hgp mot trg 1y 4o Al, cho phép ngudi dung khdm pha ndi dung thong qua cac goi
¥y ngit canh hodc tom tit cot truyén bang ngdn ngit ty nhién — mot phuong thirc tuong

tac linh hoat va gan giii hon nhiéu so véi cac bd loc truyén thong.

Pé hién thuc hoa y tudng nay, d6 an dé xuat xay dung mot hé thong véi kién tric
lai (Hybrid Architecture), két hop hai thanh phan cong nghé chuyén biét. Thir nhat 1a
Hé théng Web nén tang, dugc phat trién hoan chinh bang cac cong nghé thuan (Vanilla
PHP cho backend, Vanilla JS cho frontend) va co so dit liéu quan hé MySQL, nham
dam bao hiéu ning cao va kha nang kiém soat chat ché logic nghiép vu [17], [18]. Thr
hai 14 Module AI h trg, hoat dong ddc 1ap trén nén tang Python va ap dung kién tric

Retrieval-Augmented Generation (RAG) dé xtr Iy cac tac vu thong minh [2], [15].

Co ché tich hop giira hai thanh phan nay duoc thiét ké theo mé hinh
Microservices gian luoc: Backend PHP dong vai trod 12 bd diéu phéi trung tm, tiép nhan
yéu cau tir ngudi ding va chuyén tiép cac truy van phtic tap sang cho Module Al xtr 1.
Tai ddy, cac thuat toan RAG sé& truy xuat dir liéu tir ca Vector Database va MySQL dé
liy ngir canh, sau d6 sir dung md hinh ngon ngit 16n (LLM) d¢é sinh cau tra 10i va tra két
qua vé cho giao dién web. Céch tiép can ndy gitip phan tach rd rang trach nhiém giira
cac phan hé, dam bao tinh 6n dinh va kha nang mo rong cua toan hé théng [5].

3.1.2 Phén tich yéu ciu hé théng

Qua trinh phan tich yéu cau dong vai trd nén tang trong chu ky phat trién phan
mém, dugc thue hién sau khi xac dinh phuwong phap dé xuit. Muc tiéu cta giai doan nay
1a cu thé héa cac nhu cau cla nguoi dung, xac dinh rd cac rang budc k¥ thuat, tir do tao
tién dé viing chic cho viéc thiét ké kién truc hé thdng va xay dung cac chirc ning chi

tiét & cac giai doan tiép theo.
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3.1.2.1 Yéu cau chirc nang

e Phén hé Ngudi dung va Quén 1y ndi dung Phan hé nay phuc vu truc tiép cho doc
gia, cung cip cac chirc ning cot 18i cia mot nén tang doc truyén. V& mat xac
thuc, hé thong tich hop co ché ding nhéap hién dai thong qua Google OAuth 2.0,
gitip don gian hoa quy trinh dang ky va bao mat danh tinh ngudi dung [19], dong
thoi duy tri phién lam viéc on dinh qua PHP Sessions [17]. Trai nghiém doc duoc
tdi wu hoa véi cac tinh nang tim kiém theo tén, loc theo thé loai va hién thi ndi
dung tryc quan. Bac biét, nguoi dung dinh danh duogc cung cép cac tién ich ca
nhan hoa nhu "Theo do61" (Bookmark) va ty dong déng bo lich st doc vao co s&
dir liéu, dam bao trai nghiém lién mach trén céc thiét bi [18].

e Phan h¢ Quan tri (Admin - Backend) Danh cho quan tri vién, phan hé nay cung
cép bd cong cu CRUD (Create, Read, Update, Delete) toan di¢n dé quan 1y vong
do1 caa dir liéu. Admin co quyén thém mdi, chinh stra hodc x6a thong tin truyén,
cap nhat cac chuong méi va quan Iy danh muyc thé loai. Ngoai ra, chirc ning quan
Iy nguoi dung gitip Admin gidm sat va van hanh hé thong hiéu qua [18].

e Phéin hé Chatbot Al Pay la diém nhan céng nghé cua dd an. Chatbot duoc tich
hop dudi dang widget tién 1o, cho phép twong tic bang ngdn ngit tu nhién. N6
dam nhan hai nhiém vu chinh: goi y truyén dua trén ngit canh sau (nhu cam xuc,
tinh tiét) va tom tat ndi dung truyén theo yéu cau [2], [6]. Hé thong ciing duoc
thiét ké cac kich ban xtr 1y 16i (Fallback scenarios) dé dua ra phan hoi than thién

khi gip cac cAu hoi nam ngoai pham vi tri thirc.
3.1.2.2 Yéu cdu Phi chirc ning

Bén canh cac chirc nang nghiép vu, hé thong can tuan thu céac ti€éu chuan nghiém ngat

vé chat luong va hiéu suat dé dam bao kha ning trién khai thuc té.

e Hiéu suat: Hé théng wu tién toi da tdc do phan hoi. Viée st dung Vanilla PHP
gitip giam thoi gian tai trang xudng dudi 3 gidy [17]. Ddi véi cac tac vu Al phirc
tap, d6 tré cua quy trinh RAG duoc kiém soat trong khoang chip nhan duogc
(trung binh < 3 gidy) dé khong lam gian doan trai nghiém ngudi ding [9].

e Baio mat: Cac bién phap bao mat tiéu chudn cong nghiép duoc ap dung triét dé.
Mat khau nguoi dung duoc bam (hash) an toan trude khi luu trir. M3 ngudn PHP
st dung Prepared Statements véi PDO dé ngin chin tin cong SQL Injection va
cac bo loc dau ra dé chéng lai Cross-Site Scripting (XSS) [17].
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e Kha ning bao tri: Ma ngudn dugce td chirc theo mé hinh MVC, phén tach rd rang
giira logic nghiép vu, giao dién va truy xuat dir liéu, kém theo chi thich day du

dé thuan tién cho viéc nang cap va stra 16i sau nay [17].
3.2 Thiét ké kién triic h¢ thong

Phan nay trinh bay cac ban thiét ké kién tric cua hé thong, bao gom so do chic

nang téng quan, kién trac k¥ thuét va dic ta ludng xur Iy AL
3.2.1 So db kién triic tong quan

[Hinh 3.1] minh hoa kién trtc tong quan cua hé thong, duogc thiét ké theo dinh
hudng mo hinh Microservices gian lugc nham dam bao tinh module hoa va su tach biét
rd rang gitta cac thanh phan nghiép vu. Cau tric hé théng dugc to chirc thanh bbn ting
xtt Iy chinh, tao nén mot ludng dir lidu khép kin tir giao dién ngudi dung dén co so dir
liéu.

Tang dau tién 1a Tang Client dong vai tro 1a diém tiép xac truc tiép véi nguoi st
dung. Tang nay bao gém céac trang Web duoc xay dung bang HTML/CSS va thanh phan
Chatbot Widget nhiing. Nhiém vu chinh ciia ting Client 1a hién thi dit lidu truc quan va

tiép nhan céc thao tac ciia nguoi dung dé gui yéu cau xudng cac tang xu 1y bén dudi.

Tiép theo 1a Tang Backend duoc xay dung trén nén tang ngdn ngit PHP. Pay
dugc coi 1a bo diéu phdi cua toan bo hé thdng, chiu trach nhiém xtr Iy cac logic nghiép
vu cdt 161 nhu didu hudng trang, xac thuc danh tinh ngudi ding va dong vai trd cau ndi
dé goi API sang dich vu AI khi can thiét [17].

Hoat dong song song va doc 1ap voi Backend 1a Tang Dich vu AL Tang nay duoc
phat trién bang ngdn ngir Python véi framework FastAPI, dong vai tro 1 "bo ndo" cia
hé théng [15]. Tai day, cac module xir 1y chuyén sau duoc trién khai, bao gdm phan loai
v dinh nguoi dung, thyuc thi quy trinh RAG (Retrieval-Augmented Generation) [2] va ap

dung cac k¥ thuat Prompt Engineering dé toi wru hoa cau tra 10i [6].

Cubi cung 1a Tang Dit liéu (Luu trit), noi 4p dung mé hinh luu trit lai (Hybrid
Storage) tién tién. Hé thong sir dung MySQL dé quan 1y cac dir liéu quan hé cé cau triic
nhu thong tin truyén va tai khoan ngudi dung [18], dong thoi sir dung ChromaDB dé
Iuu trit dir liéu vector (embeddings) phuc vu cho viéc tim kiém ngit nghia [13]. Chién
lugc tach biét nay giup tdi wu hoa hiéu nang cho c4 hai loai tac vu: truy van giao dich
truyén thong va truy van vector phire tap. Ngoai ra, hé thong con két ndi vé6i dich vu bén
ngoai 1a OpenAl API dé tan dung strc manh xir Iy ngén ngit tw nhién ciia cac mo hinh

ngdn ngir 16n (LLM) trong viéc sinh ra cic phan hoi ty nhién cho Chatbot [12].
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Hinh 3.1: So 6 Kién Tric Téng Quan Cua Hé Thong.
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3.2.2 So db Usecase

[Hinh 3.2] minh hoa todn canh cic twong tac chic ning trong hé thdng

"TruyenZ", phan dinh r3 vai trd va quyén han cta cac tac nhan tham gia.

Céu trc chire nang dugc phan chia thanh 4 phan hé (packages) logic:

Phan hé Website (User Features): Pay la khong gian twong tac chinh cia nguoi
dung cudi. Nguoi doc co thé thuc hién céc tac vu co ban nhu xem danh sach, tim
kiém va doc truyén. Dbi v6i nguoi dung dd xac thuc thong qua Google OAuth,
hé théng mé rong quyén truy cip vao céc tinh ning c4 nhan hoa: theo di truyén
yéu thich, xem lai lich sir doc, tham gia binh luan va danh gié tac phém. Cac chuc
nang nay dam bdo trai nghiém doc truyén lién mach va gén két cong déng.

Phan hé Al Chatbot (Intelligent Interactions): Phan hé nay cung cép giao dién hoi
thoai thong minh, cho phép ngudi dung twong tac bang ngdn ngit ty nhién. Cac
use-case cot 161 bao gdm: yéu cau goi y truyén theo so thich, hoi dap vé cdt truyén
hodc nhan vat, va tra clru cac truyén dang thinh hanh (hot/new). Piém dic biét 1a
cac chirc nang nay khong hoat dong doc 1ap ma duoc hd tro bai hé thong RAG
bén dudi dé dam béo tinh chinh xac.

Phan h¢ Quan tri (Admin Module): Danh riéng cho Quan tri vién, phan h¢ nay
cung cép cac cong cu kiém soat toan dién hé théng. Admin c6 quyén thuc hién
cac thao tic CRUD (Thém/Stra/X6a) ddi v6i danh muyc truyén va cac chuong
(chapters), quan 1y tai khoan ngudi dung va theo ddi hiéu suat hé théng thong
qua Dashboard thong ké. Admin thira hudng toan bo quyén ciia ngudi dung thong
thudng, dam bao kha ning kiém duyét ndi dung truc quan.

Phan hé RAG System (Al Backend): Pay 1a tang xtr Iy an (backend processing)
phuc vu cho Chatbot. N6 bao gom chudi cac use-case ki thuat: phan loai y dinh
nguoi dung (Intent Classification), thuc hién tim kiém vector (Vector Search)
trong ChromaDB dé ldy ngit canh, va truy véan di liéu quan hé (Query MySQL)
cho thong tin thdi gian thuc. Cudi cung, két qua duoc tong hop dé sinh cau tra
101 (Generate Response) thong qua két ndi voi OpenAl APIL.

Co ché tuong tac: So d6 thé hién rd mdi quan hé phu thudc (<<include>>) va m&
rong (<<extend>>) gitra cac chttc nang. Vi du, chirc nang "Chat v41 Bot" bao
ham viéc goi dén cac quy trinh RAG xur 1y bén dudi. Pong thoi, cac tac nhan bén
ngoai nhu Google OAuth va OpenAl API dong vai tro 14 nha cung cip dich vu
xéc thyc va tri tué nhan tao, gitip hé théng van hanh tron tru ma khong can tu xay

dung lai cac nén tang phirc tap nay.
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Hinh 3.2: So Db Usecase Tong Quan Ctia Hé Théng.
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3.2.3 So dé Trién khai hé théng
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2 funime | nteqnst AeTc Uvicorn Servg
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FastAPl Engine
Vector Searchj
WWV\A/
DICH YU PAM MAY (Internet)

[m] [m]
Google OAuth OpenAl API

ChromaDB (Vector)
File System

Hinh 3.3: So D6 Trién Khai Hé Théng.

[Hinh 3.3] minh hoa kién tric vat Iy va moéi truong van hanh thuc té cua hé théng
TruyenZ. Hé thong dugc trién khai dya trén md hinh Client-Server truyén thong nhung
dugc t6i wu hoa véi kién tric da tang, trong d6 cac thanh phan phan mém duoc phan bd
chién luoc trén ha tang phan cing dé dam bao hiéu ning cao nhat.

Céu tric trién khai cy thé bao gdm ba thanh phan chinh:
3.2.3.1 Tang Client
Day la diém tiép xtic dau cudi, noi ngudi dung truy cap hé théng thong qua trinh

duyét web trén cac thiét bi ca nhan nhu may tinh hodc dié¢n thoai di dong. Tai tﬁng nay,
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ma ngué)n Frontend dugc tai vé va thuc thi cuc bd, chiu trach nhiém hién thi giao dién
tuong tac va giri cac yéu cdu HTTP dén may chi. Dic biét, thanh phan Chat Widget hoat
dong nhu mot tng dung con ddc lap, duy tri két ndi bat déng bo voi Al Server dé phuc
vu tinh nang hdi thoai thoi gian thuc ma khong lam gian doan trai nghi€ém doc truyén
chinh.

3.2.3.2 Tang May chii

Doéng vai tro 14 trung tim xir Iy va luu trit dit 1iéu cua toan bo hé thong, tang may
chu duoc van hanh trén moét may chi vat 1y (hodc VPS) chay hé diéu hanh
Windows/Linux. Dé t6i wu hoa tai nguyén va tranh xung dot, may chu nay duoc chia

tach thanh hai moi truong thuc thi song song:

e Mbi truong Web (XAMPP Environment): Puoc coi 1a "xuong song" cua ting
dung, méi truong ndy bao gdm Apache Web Server lang nghe trén cong 80 dé
tiép nhan va diéu phdi cac yéu ciu truy cdp. Bén trong d6, PHP Runtime (phién
ban 8.2) dam nhén viéc xtr 1y toan bd logic nghiép vu truyén théng theo mo hinh
MVC, trong khi MySQL Database (cong 3306) luu trit cac dir liéu quan hé cbt
161 nhu thong tin nguoi dung, danh muc truyén va néi dung cac chuong.

e  Moi trwong Al (Python Virtual Environment): Dong vai tro 1a "bd ndo" xir 1y
thong minh. Méi truong nay st dung may cha tng dung Uvicorn chay trén cong
8080 dé phuc vu cac API hiéu nang cao ctia Chatbot. Module FastAPI & RAG
Engine tai day chiu trach nhiém thuc thi cac thuat toan phan loai y dinh va tim
kiém vector phtrc tap. Pac biét, hé théng tich hgp ChromaDB & ché o nhung,
cho phép luu trit va truy xuat dit liéu vector truc tiép trén dia cirng may chu (File

System 1/0), gitp loai bé hoan toan do tré mang trung gian.
3.2.3.3 Téng Dich vu Pdm mdy

DPé mo rong kha nang xir Iy vuot ra ngoai gidi han phan ctng cuc bd, hé thong
thiét lap cac két ndi bao mat (HTTPS) véi cac dich vu bén thir ba. OpenAl API dugc sir
dung dé cung cap stcc manh ctia cac mo hinh ngdn ngit 16n (GPT-40-mini) va mo hinh
nhung (text-embedding-3-small), trong khi Google OAuth dam nhiém vai tro xac thuc
va iy quyén nguoi dung an toan.

Co ché giao tiép va T6i uu hoa: Hé thong sir dung giao thirc HTTP tiéu chuan
cho giao tiép Client-Server va TCP/IP cho cac két nbi Database ndi bo. Piém nhan quan
trong trong thiét ké nay 14 chién lugc tach biét méi trudng (Environment Isolation): viéc

dé PHP chay trén cong 80 va Python chay trén cong 8080 giup hé thong hoat dong 6n
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dinh, trdnh xung dot tai nguyén va tao tién dé thuan loi cho viéc md rong doc 1ap tung

phan hé (Independent Scaling) trong tuong lai.
3.2.4 So dé tuan tw chirc ning héi Chatbot

[Hinh 3.4] minh hoa chi tiét trinh tu cic budc twong tac giita cac thanh phan hé
thng khi xtr Iy mot yéu cau hoi dap cta ngudi dung. Quy trinh duogc chia thanh 4 giai

doan logic khép kin:
3.2.4.1 Giai doan phan tich va Vector hoa

Ludng xur Iy bat dau khi AI Service nhan duoc cau hoi tir Client. Thay vi xtr 1y

ngay, hé théng thuc hién budc tién xir Iy quan trong:

e Phan loai y dinh (Intent Classification): Xac dinh muc dich nguoi dung (vi
du: mudn tim truyén, hoi tom tit, hay chi chao hoi) dé dinh hudéng ludng xir
Iy tiép theo.

e Tao Vector (Embedding): Hé thong giri cau hoi gbc dén LLM API (OpenAl)
dé chuyén ddi van ban thanh mot vector sd hoc 1536 chiéu, dong vai tro la

"d4u van tay ngit nghia" cho budc tim kiém sau nay.
3.2.4.2 Giai doan truy xudt Dir liéu

St dung vector vira tao, Al Service thuc hién truy van vao Vector DB
(ChromaDB). Tai day, thuat toan HNSW duoc kich hoat dé quét va trich xuat danh sach
6 doan vin ban (Contexts) c6 d trong déng cao nhit voi cau hoi. Day 1a budce then chét

gitip cung cap "kién thirc thuc té" cho Chatbot, ngan chan hién twong ao giac.
3.2.4.3 Giai doan tao sinh

Hé théng téng hop céac dit liéu thu dugce thanh mot cau tric cau 1énh (Prompt)
hoan chinh bao gém: Chi ddn hé thong (System Prompt) + Ngit canh da truy xudt
(Context) + Cdu hoi nguoi ding. Goi dit liéu nay duoc giri dén mé hinh ngon ngir GPT-
4o0-mini dé thuc hién suy luan va sinh ra cau tra 161 ngébn ngtr tu nhién, ddm bao van

phong than thién va chinh xéc theo dit liéu cung cap.
3.2.4.4 Giai doan hdu xit Iy va phdn hoi
Két qua tu LLM duoc Al Service dinh dang lai thanh cAu tric JSON chuén, tach

biét phﬁn van ban tra 101 va danh sach céc bd truyén duogc goi y (néu c0). Goi tin JSON
nay duogc tra vé cho Client dé hién thi lén giao dién dudi dang tin nhén hoi thoai va cac

nat bim tuwong tac, két thuc mot chu ky xir 1y.
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Al Service Vector DB LLM API
User Chat Widget (FastAPI + Core) (ChromaDB) (OpenAl)

Nhip ciu héi |
("Go y truyén...") |

POST jchat
msg "t}

il

1. Phan Tich & Vector hsa /

Phén loai Y dinh
(Intent Classification)

P

Tao Embed&ing
(text-embedding-3)

"4
.

|
Vector [153p-d]

Query (Vector, K=6)

>

JDanh sach 6 Contexts

HNSW Search
Cosine Sim= 0.8

3. Tao Sinh (Generation) /

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 2. Truy Xuat (Retrieval) /
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
I I
| |
Build Prompt | |
(System + Context+ |
Query) | |
| |
| |
Chat Completion | System Prompt:
(GPT-do-mii) o | “Chi tra I tir Contest..."
|

P Cau trd 13 tu phién
x I T
| |
2. Hau Xir Ly & Phan Hoi | I
: Format )SON | |
: Extract Comic IDs : :
| ] | |
| | JSON Response | |
[ B [ [ [
| Render Chat Bubble | | |
| & Comic Buttons | |
: P I | :
| | | |
1 TEn thikét qua | | |
T T | |
| | | | |

User Chat Widget Al Service Vector DB LLM API
(FastAPl + Core) (ChromaDB) (OpenAl)

Hinh 3.4: So Db Tuan Ty Hoat bong "Hoi Chatbot AI”.
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3.2.5 So dé hoat dong héi Chatbot

QUY TRiNH HOAT PONG CUA CHATBOT Al

Ngudi dung guri cau hoi VD: "Tim truyén hanh déng hay"

1. HIEU Y BINH (Understanding) /

[Phén tich tirkhoa & Mau céu]

Loai cau hoi la gi?
Hoi g dung / Gai §

()(éc dinh: Can tim

theo Ngir ﬂghia] Intent: Recommendation

[

> Hoi Top / Mai nhat yChae hoi/ Tén gdu

[)(é[ dinh: Can sd liéu Thang kéj Intent: Trending

|

Xac dinh: Giao tiép xa giao

Intent: Greeting

2. THU THAP DU LIEU (Retrieval)/

Ng(r nghia (Cdt truyén

Dir liéu loai nac?

8¢ Can dir ligu ngoai? Yhing

Thang ké (View/Time) N L e,
Strdung ven kién thic san co

[Mé hoa cau hai thanh Vector

AN

[Truy van DB Quan hé (MySQL)]

(Ouét DB Vector [ChrcmaDB)j Lay danh sach truyén tir béﬂgj
[Lﬁy 6 doan van ban khdp nhat

[ S N

[Tﬁng hop théng tin lam “Ngir cénh"j

[

av%

[Hinh 3.5] mé ta ludng xtr 1y dit liéu khép kin bén trong module Chatbot AI, minh
hoa cach hé théng chuyén d6i mét cau hoi ngon ngtr tu nhién thanh cau tra 161 chinh xac
thong qua k¥ thuat Retrieval-Augmented Generation (RAG). Quy trinh dugc chia thanh

3. SUY LUAN & TRA LOI (Generatioh) )

“"Ban la TruyenZ Bot..."

Thigt lap vai tro chuyén gia

Ghép Ng{r canh vao Cau hoi

Phan tich ngircanh
dé sinh cau bra lai

M@ hinh Al (GPT-do) xir Iy

4. HIEN THI (Pregentation),’

Dang gai két qua (JSON)

Hién thi tin nhan tra loi

Co truyén duge nhac dén? Khang

Hinh 3.5: So D6 Hoat Pong Chirc Nang "Hoi Chatbot AI”.

4 giai doan xir 1y tuan ty:
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3.2.5.1 Phan tich y dinh

Dy 1a bude dau tién dé dinh hudéng ludng xur 1. Ngay khi nhan duoc ciu hoi tir
ngudi dung (Query), hé thong thuc hién chuin héa vin ban (viét thuong, loai bo khoang
tring thira) va 4p dung thuit toan phan loai dua trén lut (Rule-based) dé quét cac tur
khoa dic trung dé gan nhan ¥ dinh (Intent Label). Vi du: tir khoa "goi ¥" két hop "hanh
dong" s¢ kich hoat intent recommend _action; tir khoa "hot" hoac "trending" s€ kich hoat
intent trending.Co ché nay giup hé thong quyét dinh chinh xac ngudn dit liéu can truy

Xuit & budc sau.
3.2.5.2 Truy xudt dit liéu

e Truy xuat di lidu tinh (Vector Search): Ddi véi cac cau hoi vé ndi dung, cdt
truyén hodc goi ¥ theo ngit nghia, hé thdng tao vector nhung (embedding) cho
cAu truy van va tim kiém trong ChromaDB. Thuit toan HNSW duoc str dung
dé trich xuat 6 doan vin ban (Top-K=6) c6 do twong dong cao nhat.

e Truy xuét dir liéu dong (Real-time Query): P6i voi cac ¥ dinh can dir liéu thoi
gian thyc (nhu trending, find new), hé théng chuyén huéng sang truy van
tryc tiép co so dit liéu MySQL dé 1iy danh sach truyén c6 lugt xem cao nhat

hodc méi cap nhat.
3.2.5.3 Tao sinh cau tra loi

Tai giai doan nay, k¥ thuat Prompt Engineering dugc 4p dung. Hé thong tu dong
xay dyung "System Prompt" pht hop véi intent va ghép ndi ngit canh vira tim dugc vao
"User Prompt". Toan bd ndi dung nay duoc giri dén mé hinh ngén ngir 16n GPT-40-mini

dé sinh cu tra 101 tu nhién, dam bao tinh trung thuc dua trén dit liéu cung cép.
3.2.5.4 Hauxuly

Két qua sinh tir mo hinh ngon ngir thudng & dang van ban thd, do d6 hé thong can
trién khai budc hau xu ly dé chuan hoa noi dung. Céc thao tac bao gém dinh dang lai
van ban theo chuan Markdown, bb sung biéu tugng truc quan khi can thiét va tach riéng
céc thanh phan c6 ciu tric.

Sau d6, hé thong tiép tuc trich xuat cac truyén duge mo hinh dé cap va chuyén doi
chung sang dinh dang JSON d¢é tang giao dién c6 thé hién thi dudi dang nat bAm hodc
thé truyén. Toan bd quy trinh duoc tdi ru hoa nham duy tri thoi gian phan hoi dudi 3

gidy, ddm bdo trai nghiém mugt ma cho nguoi dung.
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3.2.6 So dé l6p chive ning Chatbot

1

Data Transfer (DTOs)

© «Pydantic»
ChatRequest
+message: str
+wvalidate(): bool

© «Pydantics
ChatResponse
+reply: str
+context_count: int
+comics: List[Comic]

L3

input

outout
L

|
Il
|
t
2|

Core Logic
I
(€ ChatbotService

-classifier: lintentClassifier
-retriever: RAGRetriever

-prompt: PromptEngine rr-F—-———>""""">"">"~"~"=~"="—=———
-llm: OpenAlClient

+handle_chat(req): Res
-hybrid_search(): ctx

T

usesi

v

@ lintentClassifier

+classify(text): str

i

(C)RuleBasedClassifier

-patterns: Dict

+classify(text): str
+extract_meta(): Dict

© RAGRetriever
-client: Client

+get_embed(txt): List
+search(qg, k): List

Infrastructure

© PromptEngine (© ChromabDB © MysQLConn

-templates: Dict

+query(vec) +get_trending()

+sys_prompt(intent): str +add(docs) +get_latest()

+usr_prompt(ctx, q): str

(€ OpenalClient

-model: str

+generate({msgs): str

Hinh 3.6: So P Lép Chirc Nang Chatbot Al
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[Hinh 3.6] minh hoa thiét ké hudng ddi tugng (OOP) ciia module Chatbot, tuan
tht nguyén 1y Single Responsibility Principle (SRP) - mdi 16p chi dam nhan mat trach

nhiém duy nhét, giup mi ngudn dé bao tri va mé rong.
Hé théng duoc chia thanh 3 tang chinh:
3.2.6.1 Tang dit liéu

St dung thu vién Pydantic dé dinh nghia cac 16p ChatRequest va ChatResponse.
Diéu nay giup dam bao tinh toan ven dit liéu ngay tir dau vao API (Data Validation) va

chuan hoa cau trac dix liéu dau ra JSON.
3.2.6.2 Tang dich vu

e ChatbotService: Pong vai tro 12 16p diéu phdi trung tim (Facade Pattern). N6 che
gidu su phuic tap cua hé théng con, nhin yéu cau tir API va diéu phdi cac thanh
phan khac dé xir 1y.
e RuleBasedClassifier: Thyc thi giao di¢n IIntentClassifier, chiu trach nhi€ém phan
loai y dinh ngudi ding. Viéc tach riéng logic nay cho phép d& dang nang cap 1én
mo hinh Machine Learning trong twong lai ma khong anh huéng dén code chinh.
e RAGRetriever: Béng gobi cac thao tdc véi ChromaDB. N¢6 chiu trach nhiém goi
API Embedding va thyc hién truy van Vector, gitip tach biét logic nghiép vu khoi
logic truy xuat dit liéu.
e PromptEngine: Quan 1y cac khuén mau (templates) cua cau 1énh (Prompt). LSp
nay dam bao tinh nhat quan trong cach hé théng "ra 1énh" cho LLM.
3.2.6.3 Tdng ha tang

MySQLIntegration: Quan 1y két ndi dén co sé dir liéu quan hé dé phuc vu nhu
cau tra ctru dir lidu thoi gian thuc (Real-time data) nhu danh sach truyén hot, truyén méi
- diéu ma Vector DB khong lam tbt.
Diém noi bat trong thiét ké:

« Tinh Module hoa (Modularity): Cac thanh phan nhu RAGRetriever hay
OpenAlClient hoat dong doc 1ap. Néu can thay d6i Vector DB (vi du tir
ChromaDB sang Pinecone) hay d6i model LLM, chi can sira doi 16p tuong tng

ma khong pha v toan bo hé thong.

o Dependency Injection: ChatbotService nhan cac instance cua cac 16p phu trg,

gitip code d& dang duoc kiém thtr (Unit Test) va bao tri.
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3.2.7 So dé hoat dong doc truyén
<

(usertruy cap trana cha )

(xem danh sach truyénj

=5 User da dang nhap? >02

I:Hlé'rl thi truyén theo dﬁlj CHlé’n thi truyén hotj
Hign thi lich s doc

User chon 1 truyén

CLoea trang chi tiét tr’uyéh)

¥

W

CLoad théng tin truyén tir DB)

Title, author, genres

4

W counter CLDEG danh sach cha ptersj CLDEC' commenr_f.:]
e
v ¥ "y

Hi€n thj trang chi ti&t
User da dang nhap?

CHiéfrl thi button FoIIoWIUnFDIIowj CHié'rl thi "Bang nhap dé€ theo dai

W

CHié‘n thi form Commen[j

3

User click "Boc Truyé&n"?

User chon chapter

CLDad chapter images tir DB

SELECT image_url, page_number
FROM chapter_images

WHERE chapter_id = 7

ORDER BY page_number

Hién thi trang doc
Show page 1

User da& dang nhap?

ves
INSERT INTO reading_history
(user_id, comic_id, chapter_id)}

CLuu wvao reading_history WALUES (7, 7, 7 Y

OM DUPLICATE KEY UPDATE
last_read_at = MOW()

Cuser xem trang hién [alj

k'

User click "MNext"? User click "Previous"?
ves

Load page - 1

Load page + 1 (Hié’n thi "Chapter ti&€p [heo")

L

= User click "Chapter tigp"? >"

e o

Cl_oad chapter tigp theoj COuay we detail pagej

¥

User can deoc?

¥

CUser thoat khai trang docj

Hinh 3.7: So Db Hoat Dbong Boc Truyén.
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[Hinh 3.7] m6 ta ludng tuong tac ngudi dung (User Flow) chi tiét khi thuc hién
tac vu cdt 15i nhét cua hé théng la doc truyén tranh. Quy trinh dugc chia thanh 3 giai

doan chinh:
3.2.7.1 Tié'p can va lua chon truyén:

Quy trinh bét dau khi nguoi dung truy cap vao trang chu hé thong. Tai day, co
ché phan loai ngudi dung duoc kich hoat nham c4 nhan hoa noi dung hién thi. Di véi
khach truy cap chua ding nhép, giao dién uu tién trinh bay cac danh muc mang tinh phd
bién nhu “Truyén Hot” hodc “Truyén M1 cap nhat”. Nguoc lai, ddi vai nguoi dung da
dang nhap, hé théng tu dong trich xudt dit liéu c4 nhan dé hién thi cac danh sach mang
tinh ca nhan héa, bao gdbm “Truyén dang theo ddi” va “Lich str doc gan ddy”. Sau khi
quan sat cac goi ¥ nay, nguoi dung c6 thé lua chon mot bo truyén bat ky dé chuyén sang
trang Chi tiét.

3.2.7.2 Tdi diF liéu chi tiét truyén

Khi nguoi dung truy cp trang Chi tiét, hé thong kich hoat co ché xtr Iy song song
nham t6i vu thoi gian cho. Qua trinh nay bao gdm viée tai thong tin metadata nhu tac
gia, thé loai, tom tit ndi dung; déng thoi truy van danh sach tit ca cac chuong cua truyén.
Cung lac do, hé théng cling thuc hién mdt tic vu nén dé tang lugt xem
(increment_views) nhim ghi nhan mirc do twong tac ctia nguoi ding voi truyén. Giao
dién sau khi dir liéu duogc tai s& hién thi day du thong tin cing cac lwa chon tuong tac
nhu nit “Theo doi truyén” hodc “Binh luan”, tuy thudc vao viéc nguodi dung da dang
nhép hay chua.

3.2.7.3 Trai nghiém doc truyén

Khi ngudi dung chon mot Chuong (Chapter), hé théng thuc hién truy van bang
chapter_images dé tai danh sach toan bo hinh anh chira noi dung cta chuong do.
Trong sudt qua trinh doc, hé thong dong thoi trién khai co ché ghi nhan lich sir, cho
phép luu vi tri doc hién tai ciia ngudi dung. Néu ngudi ding da ding nhép, thao tac
nay dugc thuc thi nhu mét tic vu nén, dam bao khong gy gian doan trai nghiém.

Ludng doc ctia ngudi dung dién ra theo dang vong lap: xem ndi dung churong
hién tai, sau d6 diéu huong béng cac nut Next/Previous. Hé théng lién tuc kiém tra
diéu kién chuyén chuong, bao gdm viéc xac dinh xem ngudi ding dang ¢ trang cubi
hay chua. Néu da dén cudi chuong, giao dién sé& ty dong goi y chuyén sang chuong ké
tiép hodc quay vé danh sach chuong tiy vao ngit canh. Co ché nay gitp duy tri mach
doc 1ién mach va ning cao trai nghiém ngudi dung.
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3.2.8 So dé tuan tw chivc ning doc truyén

Router
(index.php)
T

Detail View Detail DAO
User (detail comic.php) (Model) MySQL DB
| T

| Click chon truyén

|
1 th] trang chi it | |
|

| | | | |

| | | | |
> I I | I
I | GET tpg=detal comickid=66, I | I
| f > | | |
| | Khitao View _ | | |
| | Ll | |
| | get_comic_by id(66) _ | |
| | . |
: : SELECT comics JOIN genres.., :
| | .
| | Tra vé comic data
I I ™ [
: :  Comic Object :
I I - | I
| | increment_views(66) | |
i i 4 i
: : UPDATE comics SET views++, |
| | -
: : Success
| | | |
| | get chapters(6b) |
| | SELECT * FROM chapters..._
i i P’ List Chapters
: : Array|] Chapters |
| | T |
: : Render HTML 1 :
: : (Info, Chapters, Comment) } :
I I | I
: :  HTML Output } :
I I - [ I
| : HTTP Respanse } |
I I | I

| |
| |

Detail View
(detail comic.php)

Router
(index.php)

Detail DAQ MySQLDB

(Model)

Hinh 3.8: So P Tuin Ty Xem Chi Tiét Truyén.

[Hinh 3.8] mé ta chi tiét ludng trao ddi théng diép giira cac ddi twong trong hé thong
khi ngudi dung yéu cau xem thong tin ctia mét tac pham cu thé. Quy trinh xtr 1y duoc

chia thanh 3 giai doan chinh:

e Giai doan Khoi tao & Truy van dit liéu: Ludng bit dau khi Router tiép nhan yéu
cAu HTTP GET tur trinh duyét va khaoi tao doi tuong Detail View. Tai day, t?mg
Model (DAO) thuc hién chudi truy van dit liéu quan hé phtc tap: vira liy thong
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tin metadata (tiéu dé, tac gia, thé loai) tir bang comics, vira trich xuit toan bd
danh sach cac chuong hién c6 tir bang chapters dé chuén bj dit liéu hién thi.

e Co ché Cap nhat Thong ké (Side-effect Processing): Song song véi viée ldy dir
liéu hién thi, hé théng thuc hi€n mot tac vu ngﬁm quan trong la kich hoat ham
increment_views. Tac vu nay giri 1énh UPDATE truc tiép xudng co so dir liéu dé
tdng bo dém luot xem cho tac phém, dam bao tinh chinh xac cua dir liéu théng
ké "Trending" ma khong lam gian doan trai nghi€ém nguoi dung.

e Giai doan Tong hop & Hién thi: Sau khi thu thap du dir lidu tir cac ngudn, View
tién hanh tong hop (Aggregate) cac ddi tugng Comic va danh sach Chapter vao
mot giao dién HTML hoan chinh. Giao dién nay khong chi chira thong tin tinh
ma con tich hop sdn cc thanh phan tuong tac nhu khung binh luan va Chatbot

Widget trude khi tra vé cho trinh duyét nguoi ding.

[Hinh 3.9] minh hoa trinh tu cic budc xir Iy nghiép vu khi nguoi dung bat dau doc
ndi dung cia mot chuong truyén. Quy trinh tap trung vao viéc bdo mat ndi dung va cé

nhan hoéa trai nghiém:

e Giai doan Truy xuat Noi dung s6: Khi nhan duge ID cia chuong truyén, hé théng
khong tai toan by dir lifu mdt lac ma thuc hién truy van t6i uu vao bang
chapter images. Két qua tra vé 1a mot danh sach cac dudng dan anh (Image
URLs) duoc sip xép chinh xac theo thir tu trang (page number), dam bao noi
dung truyén duogc hién thi ding mach cot truyén.

e Co ché C4 nhan hoa (Personalization Logic): Diém nhéan k¥ thuat trong so d6 nay
1a khoi logic r& nhanh (alt fragment) dé kiém tra trang thai xac thuc. Néu phat
hién nguoi dung dd dang nhap (User Logged in), hé thong sé& kich hoat tién trinh
ghi nhan lich st vao bang reading_history. Co ché nay hoat dong 4m tham dé luu
lai vi tri doc (chapter id) va thoi gian truy cép, phuc vu cho tinh nang "Boc tiép"
sau nay.

e Giai doan Phan hoi Giao dién: Cudi cung, hé théng dong goi danh sach anh va
cac nat diéu hudng (Next/Previous Chapter) vao giao dién Reader UL Phan hoi
dugc gui vé trinh duyét dudi dang ma HTML/CSS t6i vu hoa cho viéc hién thi

anh, cho phép nguoi dung bat dau trai nghiém doc ngay lap tirc.
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Router Read View
ke Browser (index.php) | | (read comic.php) MySQLDB
| T T
Gk chon ‘e | | | |
> | [ [ |
GET /tpg=read comichchap id=... | | | :
yd | | I
iV | |
L | |
et chapter infol ‘: |
r I
SELECT* M chates.. |
’ Chapter nfo
~ |
Info Object |
| I
getimages) | |
4 \
SELECT mage url FROM chapter mages
ORDER BY page number |
. List Images
o I
Array||Image URLS |
- I

alt / User d dang nhap]
|
save historyluser id, comic id] 1

INSERT / UPDATE reading history

Slccess
| [
| |
Render Reader I | |
(Images, Nav uttons) i |
| |
| |
. HTML Output | |
HITP Respanse i i i
_ﬂ_*_é_’_ﬂ___tﬁ_i__a_*_aﬂ_d_i_é_ﬂ_@q@___j i i i i
| | | | |
L Browser Rauter Read View Read DAO MySQLDB
(indexphp) | | (read comic.php) (Model)
Hinh 3.9: So Pd Tuan Tu Poc Chapter.
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3.2.9 So dé tuan tw Admin qudn Iy

X

Adr'pin

l Dashboard Controller ] l Manage Controller MySQL Database
T

: 1. Truy ciap Dashboard i

Vao trang Admin

L

GET /admin_dashboard.php_

I
I
I
|
I
I
I
|
! Check Session
I

I

alt / [Role != 'admin']

:1 Redirect Login
€

[Role = :'admin']
[ SELECT count(*) FROM comics...

| >
Stats Data | |

_ Render Dashboard HTML

Click "Quan ly truyén"_

]
[ 2. Xem Danh Sach Truyén l

<

Hién thi bang dir liéu

Y

SELECT * FROM comics LIMIT 2Q_ |

List Comics

3
<

T
I
i
GET !admin_manz‘ge_comic‘php
T
I
I
I
I
I
I

Render Taljle HTML
I

A

>
I
|
T
I
'
I
I
I
I
|
I,
I
'
]
I

<

Admin

‘ Dashboard Controller l ‘ Manage Controllerl MySQL Database

Hinh 3.10: So Db Truy Cap Admin Dashboard

Hinh [3.10] minh hoa quy trinh x@r Iy khi quan tri vién yéu cau truy cdp vao trang

tong quan (Dashboard). Day 1a diém khoi ddu ctia phan hé quan tri, noi hé théng thyc

hién cac budc kiém tra an ninh va tong hop dir liéu béo cao:

Kiém so4t truy cap: Quy trinh bat dau khi quan trj vién guri yéu cau truy cép vao
Dashboard. Hé théng ngay 1ap tirc kich hoat co ché kiém tra phién lam viéc dé
xéac dinh quyén han ciia nguoi dung. Dashboard Controller chiu trach nhiém xac
minh xem tai khoan hién tai c6 thuéc nhom quén tri hay khong. Néu phat hién
ngudi dung khong sé hitu quyén Admin, hé thong s& 1ap tac tir chdi truy cap va
tu dong diéu hudéng vé trang chu. Co ché nay dam bao ring cac chirc ning quan
tri dugc bao vé nghi€ém ngat, tranh céc tac dong trai phép 1én dir li¢u va cAu hinh
hé thng.

Téng hop dit lidu: Sau khi hoan tit bude xac thuc va xac nhan quyén truy cip
hop 18, hé théng chuyén sang giai doan tong hop dir liéu dé chuan bi ndi dung
cho Dashboard. Chudi truy van t6i uu duoc giri dén co so dir liéu MySQL nham

thu thap céc chi s6 van hanh quan trong nhu tong s6 ngudi dung, tong luot xem
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toan hé théng va danh sach nhitng bd truyén dang thinh hanh. Cac dit liéu nay
duge xir Iy va déng goi theo dinh dang phu hop trude khi chuyén dén giao dién
Dashboard, gitip quan tri vién c6 cai nhin toan canh vé hiéu suit hoat dong va

tinh trang hién tai ciia nén tang.

[Hinh 3.11] minh hoa quy trinh nghiép vu c¢6t 161 cuia Quan tri vién (Admin) déi véi
tai nguyén "Truyén tranh". Quy trinh ndy dugc thiét ké theo mé hinh CRUD (Create,
Read, Update, Delete) va chia thanh 3 kich ban xir Iy riéng biét:

e Kijch ban Thém méi (Create Scenario): Quy trinh bat ddu khi quan tri vién yéu
cau truy cap biéu mau thém truyén méi. Hé thong s& truy xudt danh sach thé loai
tir co so dir liéu va hién thi day du trén giao dién dé Admin lya chon. Khi dit liéu
duogc giri thong qua yéu cau POST, hé thdng tién hanh kiém tra tinh hop 1& nham
dam bao day du va dang dinh dang. Néu dit liéu hop 1¢, hai ludng xir Iy duoc kich
hoat song song: hé thdng luu anh bia vao File System dé tao dudng dan tép tin,
déng thoi thye hién giao dich co so dir ligu nham chén thong tin truyén va danh
sach thé loai lién quan vao cac bang comics va comic_genres. Toan bd budc nay
dam bao dir liéu duoc tao moi déy du va an toan.

e Kich ban Chinh stra (Update Scenario): O kich ban chinh sira, hé théng trudc tién
tai toan bg thong tin hién tai ciia bd truyén lén biéu mau giao dién dé quan tri
vién cap nhat. Mot dic diém déng cha ¥ ctia ludng nay 1a co ché xir 1y anh bia.
Néu Admin tai 1én mot anh méi, hé théng s tu dong x06a anh cii khoi File System
nham téi wu dung luong luu trit, sau d6 ghi lai dudng din anh méi vao co so dir
li¢u. Cac thao tac cap nhat thong tin truyén va thé loai déu dugc bao g6i trong
mot giao dich (Transaction) nham dam bao tinh toan ven va déng bo dir li€u khi
xay ra thay doi.

e Kich ban X6a (Delete Scenario): Khi quan tri vién x4ac nhan x6éa mot bo truyén,
hé thong thuc hién thao tic DELETE trén bang comics. Nho cdu tric rang budc
khoa ngoai dugc thiét 1ap véi tuy chon ON DELETE CASCADE, toan bo dir li¢u
lién quan nhu danh sach chuong, binh ludn hoac lich str doc ctia ngudi dung doi
v6i bd truyén d6 s& duge ty dong x6a theo. Co ché nay giup hé théng duy tri tinh
sach s& cua dir liéu, tranh tinh trang du thira hodc ton tai cic ban ghi mo coi trong

co s& dir liéu.
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% Controller
i (Add.-‘EdlltjDelete} [ File Sy‘.rstem ] [ MySCI}L 08 ]

Bat Dau QuanLy

|

Chon chirc ndng

A4

[Dir liéu hop 1€] i
i
|

Upload Cover Image_

Image Path ‘

Transaction / 1
INSERT INTO comics

INSERT INTO|genres
T

|
Théng bao thanh céng !

3
x

6 anh méi] !
Upload & Xéa anh cil_ |
>

Transactio |
UPDATE cofnics

|
Update géenres

Cascade delete chapters, =
I comments, etc.

\_Hién thi k&t qua cudi cing ,
[ 1

i I
Admin m Controller File System | | MySQL DB
% e patios | [resysen] - [msoLoo]

Hinh 3.11: So D6 Admin quan Iy truyén
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Admin User Controller My5QL DB
|

[ 1. Xem Danh Sach & Tim Kiém |

Truy cap menu "Quan ly User"

.

GET fadmin_users.php

SELECT * FROM users
ORDER BY created_at DESC

Render HTML Table

-

I

I

I

I

I

' >
X User List Data | |
I

I

I,

I

I

H

I

I

[2. Thao Téc chi Tiét |

n)]

alt [Chinh Sia (Phdn Quyén /
Dai Role hoac Trang thai

POST /edit user.php

Validate Input
(Check: Khdng stra chinh minh)

Database Update J
UPDATE users
SET role=?, status=7?
WHERE id=?

>
Success | |

-

[¥%6a Ngudi Dung (Delete)l
Click nat "Xda" & Xac nhan

GET /delete_user.php?id=.

e
>

Check Permission

Database Delete /

Trigger CASCADE xoa:
- Comments

- Reading History

- Follows

DELETE FROM users WHERE id=7_

Deleted

. Théng bao da xda

Ba
I
I
i
|
i
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
|
5 Théing béao & Reload
I
:

>
I
I
r
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I
I
T
I
|
1

Cap nhat giao dién

|
|
|
I
I
I
I
I
|
|
|
|
|
|
|
|
|
I
I
I
I
I
I
|
I
|
|
|
r
|
|
|
I
I
I
I
I
|
|
|
|
|
|
|
|
|
|
I
I
I
I
I
|
T
'
<
-~
'

Admin User Controller MySQL DB

Hinh 3.12: So B4 Admin Quan Ly User.

Hinh [3.12]: minh hoa quy trinh tuong tac giita Quan trj vién va hé théng dé quan
1y co s¢ dit liéu ngudi dung. Quy trinh dugc chia thanh hai giai doan nghiép vu chinh:

o Giai doan Truy xuat (View & Search): Khi Admin truy cip trang quan ly, hé
thong giri yéu cau dén User Controller. Controller thuc hién truy van SELECT
vao bang users trong MySQL, c6 thé kém theo cac diéu kién sap xép hodc tim
kiém theo username. Két qua tra vé 1a mot bang danh sach nguoi dung hién thi

trén trinh duyét.

e Chinh stra: Admin c6 thé thay ddi vai tro (Role) tir User sang Admin hodc ngugc

lai, ciing nhu khoa tai khoan vi pham. Diém quan trong trong logic nay 13 buéc
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Validate, hé thong phai kiém tra dé dam bao Admin khong thé ty khoa hoic tu

tudc quyén quan tri cua chinh minh.

e Xoba nguoi dung: Khi thuc hi€n x6a mdt tai khoan, hé théng kich hoat 1énh
DELETE. Nho thiét ké co s& dit liéu quan hé véi rang budc khoa ngoai (Foreign
Keys), viéc x6a nay s€ kich hoat co ché CASCADE, tu dong don sach toan bd
dir liéu lién quan cua nguoi dung do (lich str doc, binh luan, danh sach theo doi)

dé dam bao tinh toan ven dir li€u va tranh dir liéu rac.

'
| PR ———
1. Truy Cap Danh Sach

Chon truyén -> “DS Chuong”

T
'
'
I
' '
| |
' '
GET /admin_chapters.php?comic_id=6§_ ! '

I
i
I
|
I
I
i
|
' I
SELECT * FROM chapters !
|

WHERE comic_id=66 ORDER BY fumber DESC

I
List Chapters | | |

Render Table HTML

5 %o loNerian ve
= = = = =1

Admin Browser Chapter Controller File System I i MySQL DB I
i T
I
i
i
I
I
i
I
I
I
i
i
I
I
I
i
i
I
I
I
i
i
I

2. X Ly Nghiép Vu
7

alt [Thém Chuong Méi (Upload)]
Nhép Info & Upload File (Zip/images

POST /fadd_chapter.php

Validate (Check tring s chuang)

File Processing /
Luu & Giai nén anh

List Image Paths ‘ ‘

i
Database Transaction J |

INSERT INTO chapters
I

New Chapter ID_}
\

i
i
i
I
i
i
I
i
i
i
I
I
i
i
i
I
|
h
i
1
I
i
i
|
i
i
|
I
i
i
i
|
I
i
i
i
|
I
i
i
i
|
I
i
i
i
|
! looj [Ting anh trong danh séch] i
0 INSERT INTO chapter_images
! (chapter_id, url, page_num)
i
i
|
|
|
i
i
|
'
i
|
|
i
i
i
|
|
I
|
i
I
|
i
i
T
|
i
i
i
I
|
i
i
i
I
|
i
i
i
I
|
h
i
i
\

|

|
|
I
|
I
|
|
I
|
I
|
|
I
|
I
|
|
I
|
I
|
|
I
|
I
|
|
I
|
I
|
|
I T
|

I

L

Théng bao thanh céng

TCap NRAE (Sta Title/Status)]
Stra tiéu dé / Trang thai (Draft/Pub)

POST /edit_chapter.php

UPDATE chapters SET ... WHERE id=?

Success

Thong bao cap nhat

[¥a Ehiang (Delete]]
Click Xda & Xac nhan

GET /delete_chapter.php?id=...

X6a thu muc anh cla Chapter

Done “

Cascade delete: 5

'
DELETE FROM chapters WHERE id=? ! .
T chapter_images, history

Deleted

|
I
y \
Théng bao da xda \ |
V i |
I I I
| | I
]

Cap nhat lai danh sach

|
|
i
i
|
|
|
i
i
|
|
|
i
i
|
|
|
i
i
|
|
)
i
i
! ]
Admfn Browser Chapter Controller { File System I l MySQL DB l

Hinh 3.13: So D4 Admin Quan Ly Chapter.
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Hinh [3.13] minh hoa quy trinh quan 1y ndi dung chi tiét ctia mot bd truyén, tap
trung vao viéc xtr 1y dit liéu phan cip (Hierarchical Data) va tip tin da phwong tién.

3.2.9.1 Giai doan truy xudt — kiém sodt va t6 chire dit liéu phan cdp

O budc dau tién, quan tri vién yéu ciu xem danh sach chuong thuoc mot bd truyén
cu thé (comic _id). Hé théng thuc hién truy van co6 diéu kién dé chi ldy cac ban ghi phu
hop, két hop sdp xép theo thir tw giam dan sé chwong (ORDER BY chapter number
DESC). Cach td chirc nay hd tro viéc theo ddi cac chuong méi duoc cap nhat va dam

bao kha ning quan 1y néi dung & mirc phan cip (truyén — chuong — trang truyén).
3.2.9.2 Giai doan thém moi & upload — xuw ly tdp tin va dam bao toan ven dir liéu

Pay 1a giai doan c6 do phirc tap k¥ thuat cao nhat. Khi quén tri vién thém chuong
m&i, hé théng phai xir 1y dong thoi dit liéu mo ta va tap tin anh:

e Xu ly tap tin da phuong tién: Bo diéu khién (Controller) ghi nhan tap tin tai
1én (anh 1¢ hodc goi ZIP). Néu la ZIP, hé thong tién hanh giai nén, do6i tén va
chuan héa ciu trac thu muc nham tranh tring tén va dam bao thong nhat vé
dinh dang luu tri.

e Xt Iy dit liéu chuwong: Sau khi hoan tat viéc ghi file vat Iy, hé thong mo mot
Transaction gdm hai budc tao ban ghi méi trong bang chapters, thuc hién
vong 1ap chen dit liéu hang loat vao bang chapter images tuong img vai tung
trang truyén. Transaction dam bdo toan ven dir li¢u, tranh trang thai nira voi
khi xay ra 15i trong qua trinh upload.

e Giai doan Xéa — Pdng bo giita dir liéu va hé thdng tép: Quy trinh x6a doi hoi
sur déng bo gitta Dir li€u va File. H¢ théng thuc hién x06a cac file anh vat 1y
trén 6 cung (File Cleanup) dé giai phong dung luong server, sau dé thuc hién
1énh DELETE trong co s¢ dit liéu. Rang buoc ON DELETE CASCADE trong
MySQL s& tu dong x6a sach cac dong lién két trong bang chapter images va
reading_history.

3.3 Thiét ké co sé dix liéu

Pé dap ung cac yéu cau da dang vé truy xuat dit liéu — tir cac giao dich chit ché
ctia ngudi dung dén cac truy van tim kiém ngit nghia phtic tap — hé théng ap dung chién
lwge Luu trix lai (Hybrid Persistence). Chién luoc nay két hop sttc manh ctia Hé quan tri
co s dit liéu quan hé (RDBMS) dé quan 1y dit liéu c6 ciu triac va Co sé dit liéu Vector

chuyén dung dé xir 1y dit liéu phi cau truc.
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3.3.1 Coso diiliéu quan hé

H¢ quan tri co so dir li¢u MySQL (MariaDB) dugc st dung dé luu trir toan bo dix

li¢u nghiép vu cdt 161. Cau tric dir liéu duoc thiét ké tuan thu Dang chuin 3 (3NF) nham

giam thiéu du thira va ddm bao tinh toan ven dir liéu.

3.3.1.1 So dé thuc thé lién két

So dd dudi ddy minh hoa cac thuc thé chinh va mdi quan hé gitra chiing trong hé

théng:

(E) users

oid : INT «PK»

username : VARCHAR(100)
email : VARCHAR(255)
password_hash : VARCHAR(255)
img : VARCHAR(255)

(E) comics
oid 1 INT «PK»

title : VARCHAR(255)
slug : VARCHAR(255)
author : VARCHAR(255)
description : TEXT
cover_image : VARCHAR

(E) genres

oid : INT «PK»

name : VARCHAR(100)

role : ENUM status : ENUM ¥
online_time : INT views : INT |
created_at : DATETIME rating : FLOAT ﬂ___________"______"_____]‘
Attt F---- F----- SRRREEEE 4 last_crawled_at : DATETIME | :
| | I I ¥ % I
| | | | : | | |
| | | | | | | |
| | | | ‘ | | |
| | | | | | | | :
User Inte‘i'actinns\ : : : | | I : |
9] [ S o g Jﬁ:— !
o | [ S
Y S im0 hiss OQ (E) comments © chapters 5o
(E) follows ! (B) reading history R oid: INT «PK» P/ S
oid 1 INT «PK» bo-- | oid:INT «PKs ‘ o Comic id : INT <FKo () comic_genres

ouser_id : INT «FK»

ocomic_id : INT «FK»
chapter_id : INT «FK»
content : TEXT
created at : DATETIME

ouser id : INT «FK»

ocomic_id : INT «FK»

ochapter_id : INT «FK»
last_read_at : DATETIME

N
+

chapter_number : DECIMAL
title : VARCHAR

views : INT

status : ENUM

created at : DATETIME

—

ocomic_id : INT «PK, FK»

ouser_id : INT «FK» ogenre id : INT «PK,FK»

ocomic_id : INT «FK»
created_at : DATETIME

|
|
I
I
L
- AN 00000000
(E) chapter_images
oid : INT «PK»

ochapter_id : INT «FK»
image_url : VARCHAR(1000)
page_number : INT

Hinh 3.14: So P Thuc Thé Lién Két.

[Hinh 3.14] md ta ciu tric dit liu quan hé (Relational Schema) ctia hé thong,
dugc thiét ké tuan tht Dang chuan 3 (3NF) nham giam thiéu du thira dit liéu va dam bao
tinh nhat quan. Co s dir liéu bao gdm 9 thyc thé chinh, dugc chia thanh 3 nhém nghiép
vu.
3.3.1.2 Nhom quan ly noi dung

Day 12 nhom bang trung tdm luu trit dit liéu cdt 16i ciia hé thong:

e comics (Truyén tranh): La thuc thé chinh, luu trit metadata cta truyén nhu
tiéu dé, tac gia, anh bia. Trudng slug dugce danh index (UNIQUE INDEX) dé
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phuc vu viéc tao URL than thi¢n (SEO) va tdi wu hoa toc do truy vén theo
duong dan. Céac truong théng ké nhu views, rating duoc luu truc tiép tai day
dé giam tai tinh toan (denormalization) khi hién thi danh sach Trending.

e chapters (Chuong truyén): Quan hé 1-N vdi bang comics (Mot truyén co
nhiéu chuong). Bang nay luu trit s6 thir ty chuong va trang thai (status:
Draft/Published) dé phuc vu quy trinh kiém duyét noi dung.

e chapter images (Hinh anh chuong): Quan h¢ 1-N véi bang chapters. Pay la
don vi luu trit nho nhit, chtra dudng din (image_url) t6i file anh thyc té va sb
thir tu trang (page_number), ddm bao hién thi ding trinh tu doc.

e genres & comic_genres: Hé thong giai quyét bai toan "Mot truyén thudc nhiéu
thé loai" thong qua bang trung gian comic_genres, thiét 1ap quan hé N-N giira

comics va genres.
3.3.1.3 Nhom nguoi dung va dinh danh

e users: Luu trit thong tin dinh danh. Hé thong hd tro dang nhap qua Google
OAuth, do d6 trudng google id dugc sir dung dé lién két tai khoan, trong khi
password_hash dung cho tai khoan thudng. Trudng role phan quyén rd rang

gitra admin (quan tri vién) va user (nguoi doc).
3.3.1.4 Nhom twong tdc va ca nhan hoa

Nhém bang nay luu trit hanh vi ngudi dung dé phuc vu cho cac thuét toan goi ¥
cua Chatbot Al:

e reading_history (Lich sir doc): Luu vét tién d6 doc ciia ngudi dung. Khoa duy
nhat (Unique Key) dugc thiét 1ap trén cap (user id, comic_id) dé dam bao
mdi ngudi dung chi c6 mot dong trang thai méi nhat cho mdi bo truyén, tranh
spam dir liéu.

e follows (Theo d&i): Luu trit danh sach truyén yéu thich, cho phép hé thong

guri thong bao hodc goi v cac truyén tuong tu.

e comments (Binh luan): Cho phép ngudi dung thao luan & cip d6 truyén hoic

cap do chuong.

Co ché rang budc toan ven (Constraints): Hé théng str dung triét dé cac khoa
ngoai (Foreign Keys) véi co ché ON DELETE CASCADE. Piéu nay dam bao tinh toan
ven dir li€u: vi dy, khi mgt bd truyén (comics) bi x6a, toan bd cac chuong (chapters),
hinh anh (chapter images) va lich sir doc lién quan s€ tu dong dugc xda theo, ngan chan

tinh trang dir 1i€u rac (orphaned records).
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3.3.2 Co so dii liéu Vector
ChromaDB duoc st dung 1am b nhd dai han (Long-term Memory) cho Module
AL luu trir cac biéu dién ngir nghia cta ndi dung truyén. Khac véi MySQL luu trir theo

dong/cot, ChromaDB td chire dix liéu thanh cac Collection.

ChromaDB Collection: 'truyen_collection'\

/ VD: "comic_66_chunk_0" % |l:ur Ché Tim Kiém {Logic)\
Vector Record .

© . il % Output ctia model ﬁ (© Hybrid Search Query
oD : String «Pio text-embedding-3-small Filter: { genre: "Hanh Béng" }

o Embedding : Float[1536]

N - Vector: [0.012, -0.045, ...

o Document : Strin L [Nai dung van ban géc [ I
A ] (Context Payload)

|
Gan kém (Attached) :
|

(€ Metadata (JSON)

ocomic_id: Integer | _ _ _ __ __ Loc cfrng (Hard Filter) _ _ _ _ _ _ _ _ _
o genre : String
o chunk_type : Enum

T
Phénloaq

v

(E) Chunk Type

basic_info
detailed summary
character _info
vibe

Hinh 3.15: So D6 Vector Schema.

3.3.2.1 Cdu tric Collection
Hé théng duy tri mét collection chinh tén 1a truyen_collection véi ciu triic ban ghi
nhu sau:
« ID: M3 dinh danh duy nhét cho mdi doan vin ban (vi du: comic_66_ chunk 0).
« Embedding (Vector): Mang s6 thuc kich thudc 1536 chiéu, duoc sinh ra boi mo
hinh text-embedding-3-small. Pay 14 biéu dién toan hoc cua ndi dung vin ban.
« Document (Payload): Noi dung van ban gdc (di qua lam sach), diung dé cung cip
ngit canh cho LLM sau khi tim kiém thanh cong.
3.3.2.2 Thiét ké Metadata
Pé t6i wu hoa hiéu ning cua chién luoc Tim kiém lai (Hybrid Search), kién triic
dr liéu trong ChromaDB khong chi dung lai & viéc luu trit cac vector dac trung ma con
dugc gan két chat ché véi hé thong siéu dir liéu (Metadata) phong phu. Thiét ké nay
dong vai tro then chét trong viéc thu hep khong gian tim kiém, cho phép hé thong thuc

Sinh vién thyc hién: Nguyén Vin Uy. — GVHD: TS. Nguyén Nang Hung Van. Trang: 74



Dé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tém tat ndi dung.

hién cac phép loc chinh xac (Hard Filtering) dua trén thudc tinh trudce khi tién hanh cac

phép so khép twong dong vector (Soft Matching) tén kém tai nguyén.
Céu tric Metadata dugc chudn hoa bao gdm cac nhém thong tin ¢t 15 sau:

« Dinh danh va Lién két dir liéu: Trudng comic id (int) dong vai trd 1a khoa ngoai
(foreign key) tham chiéu nguoc lai co s& dit liéu quan hé MySQL. Piéu nay dam
bao tinh nhit quan khi hé thdng can truy xuit cac thong tin chi tiét hién thi (nhu

anh bia, duong dan doc) tir két qua tim kiém vector.

« Phan loai va Piéu huéng: Truong genre (string) luu trir danh sach thé loai cua
truyén, phuc vu truc tiép cho viéc loc theo y dinh ngudi dung. Pac biét, h¢ théng
stt dung truong chunk type dé phan loai ngir nghia cua timg doan vin ban
(basic_info, detailed summary, character info, vibe). Viéc gin nhin nay gitp
thuat toan tim kiém dinh vi chinh x4c loai thong tin can truy Xut, tranh tra vé cac
doan vin ban khong lién quan dén ngit canh (vi du: trda v& mo ta nhan vat khi
ngudi dung dang hoi vé cbt truyén).
3.4 Thiét ké Giai thuit va ludng xir Iy dir liéu

Pé dam bao hé théng hoat dong chinh xac va hiéu qua, viéc thiét ké giai thuat xir
Iy dit liéu dau vao va chién lugc tim kiém thong tin 13 yéu t then chét. 6 an ap dung
quy trinh ETL (Extract - Transform - Load) tiéu chuan két hop véi chién lugc tim kiém

lai (Hybrid Search) dé ti wu héa kha ning truy xuat thong tin cia Chatbot.
3.4.1 Quy trinh xw ly dir liéu

Quy trinh chuyén dbi dit liéu tho thanh vector ngir nghia duoc trién khai theo mot
chudi xtr 1y khép kin gém bén giai doan. O giai doan dau tién — Thu thap va Lam sach
— hé thong 14y dit liéu tir cac tép JSON va co sé dit liéu MySQL, sau d6 tién hanh loai
b6 ky ty nhidu, thé HTML du thira va chuén hoa Unicode bing Regex. Cac ban ghi thiéu
dir liéu quan trong cling dugc xur 1y b'fmg cach bd sung gia tr1 mac dinh hoac loai bd dé

dam bao chat luong dir liéu dau vao.

Tiép theo, giai doan Phan doan ndi dung nham chia nho cc van ban dai dé phu
hop v6i gidi han cira s6 ngir canh va thuat toan tim kiém vector. Hé thong 4p dung k¥
thuat Recursive Chunking véi do dai t6i wu 800 ky tur va do chong lap 150 ky tu, dong

thoi wu tién cat tai cac dau cau dé duy tri tinh 1ién mach vé ngir nghia.

O giai doan Vector hoa, cac doan van ban da dugc chia nhé dugc dua vao mo
hinh text-embedding-3-small. Mdi doan vin ban duoc chuyén d6i thanh mét vector 1536

chi€u, bi¢u dién ndi dung va y nghia ngir nghia cta doan van.
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Cudi cung, giai doan Lap chi muc dua cac vector cing metadata nhu comic_id
hodc genre vao luu trit trong ChromaDB. Hé théng st dung thuat toan HNSW dé xay
dung cAu triic chi muc dang dd thi, giup thuc hién truy vén 1an can gz‘in dang véi tde do

cao va do tré thap, dam bao truy van thoi gian thuc cho chatbot.

1. NGUON DU LIEU
(Input)

JSONFiles

(inal_master, sample) MySQL Database

(Truygn, Chuong)

2. TIEN XU LY
(Processing)
Dif liéu SO
Budc 1: Lam sach dir liéu o N
(Cleaning) Dirligu fruyén|
]

< Van ban sach

Regex: Loai b HTML/Nhiéu Unicode: Chudn hoa tiéng Viét

Budc 2: Phan doan van ban
(Chunking)

o Size = 800
RecursiveCharacterTextSplitter Overlap = 150

]
Gan gia tri mac dinh

Cac doan (Chunksi

Budc 3: Vector héa néi dung
(Embedding)

)

OpenAl AP
(text-embedding-3-small)

tor-(1536-d
+ Metadata

3. LUU TRU VECTOR
(Storage)

Budc 4: Lép chi muc
(Indexing)

uu thr bén ving|

|
ChromaDB HNSW Algorithm

Hinh 3.15: So P4 Quy Trinh X Ly Dit Liéu.

3.4.2 Chién lwot tim kiém lai

Hé thong 4p dung mo hinh Hybrid Search nham két hop uu diém cua hai k¥ thuat
tim kiém cha dao: (1) tim kiém ngit nghia dwa trén vector (Semantic Search) va (2) tim
kiém tir khoa két hop loc thudc tinh (Keyword/Metadata Filtering). Co ché nay cho phép
tang d6 chinh xac ciia két qua dong thoi duy tri hidu niang xir Iy 6n dinh trén tap dir liéu

16n.

Sinh vién thyc hién: Nguyén Vin Uy. — GVHD: TS. Nguyén Nang Hung Van. Trang: 76



Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

¥

. - e 1 Wi du:
[Nhﬁ-'” truy van ngudi dung {Q}H " I|rr":Jtru3.rén hanh dong cua Dda"B‘

1. PHAN TICH |
(Analysis)

Trich xuat thuc thé Genre = "Hanh digng"
(Entity Extraction) Author = "0Oda"

2. LOC 5O CAP
(Pre-filtering)

Y

Ap dung bd loc Metadata WHERE genre="Action"
trén ChromaDB AMD author="0da"

[Thu hep khong gian tim kié"m)

3. TiM KIEM NG NGHIA
(Semantic Seargh)

 J
[Tinh dé tuong déng Cusinej

v

Xép hang (Ranking)
cac vector con lai

4. TONG HQP
(Aggregation)

 J

Lay Top-K két qua cao nhat
(K =86)

Gheép ndi dung lam nglr canh
(Context)

Y
[Tré veé Context cho Chatbot)

O

Hinh 3.16: So D5 M6 Ta Tim Kiém Lai.
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e Phén tich truy van (Query Analysis): Khi nhan yéu cau tir ngudi dung, hé théng
thuc hién phan tach cau truy van dé nhan dién cac thuc thé va thudc tinh loc lién
quan, chang han nhu thé loai (Genre), tic gia (Author) hodc tir khéa chu dé. Vi
du, v6i truy van “Tim truyén hanh dong hay cua tac gia Oda”, hé thong trich xuét
duogc hai tham sb quan trong: Genre = Hanh déng va Author = Oda.

e Loc so cap (Pre-filtering): Trudc khi budc vao giai doan tinh toan vector tén chi
phi xtr 1y, h¢ théng thuc thi bd loc Metadata trén co s& dit liéu Vector nham thu
hep khong gian tim kiém. Chi nhiing ban ghi théa cac diéu kién vé thé loai va tac
gia mé&i duoce dua vao tap tng vién. Cach tiép can nay giup loai bé nhiéu, dong
thoi cai thién tdc do truy van dang ké.

e Tim kiém ngir nghia (Semantic Ranking): Trong pham vi dit liéu dd duoc tbi wu,
hé thong tién hanh tinh toan d6 twong ddng (Cosine Similarity) giita vector biéu
dién truy van va céac vector ndi dung twong ting. Cac két qua tra vé duogc xép hang
theo murc d6 twong déng giam dan nham bao dam truy xuat ding nhitng muc lién
quan nhat dén ngit canh cau hoi.

e Tong hop két qua (Result Aggregation): Cudi cuing, hé thong lua chon Top-K (K
= 6) ban ghi c6 diém s cao nhat dé cung cip ngit canh dau vao cho Chatbot.
Cach to chirc ny gitp can bang giita hai tiéu chi quan trong: d6 chinh xac vé mat
ngir nghia va su tuan thi nghiém ngit cac rang budc dit lidu (ding thé loai, dung
tac gia). Nho do, chat luong goi y va phan hdi tir mo-dun Al duoc cai thién mot

cach toan dién.
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CHUONG 4: XAY DUNG WEBSITE PQC TRUYEN TiCH HQP
CHATBOT AI GQI Y VA TOM TAT NOI DUNG

4.1 MBobi truwong phat trién va trién khai

Viéc thiét 1ap va cdu hinh méi trudng phat trién 12 bude khéi dau then chét, quyét
dinh truc tiép dén hiéu nang kiém thtr va kha nang van hanh 6n dinh cta toan bo hé
théng. Trong pham vi dd 4n, hé théng duoc xdy dung, huin luyén va trién khai thir
nghi¢m trén mot may tram ca nhan hi¢u nang cao, mo phong sat sao diéu kién van hanh
clia mot may chu ing dung thyc té nham danh gia chinh xac d6 tré va kha niang chiu tai..
Céc thanh phan chinh ctia mdi truong phat trién trong dy an nay dugc trinh bay nhu
dudi day.

4.1.1 Cdu hinh phan cieng va ha ting trién khai

Hé¢ théng duoc phat trién trén thiét bi ASUS ROG Strix G513IH, mot dong may
tram chuyén dung véi kién triic phan cig tdi uu cho cac tac vu xir 1y da nhiém. Bo ndo
ctia hé thong 1a vi xtr Iy AMD Ryzen™ 7 4800H vé6i 8 nhan vat 1y va 16 ludng xir 1y,
hoat dong & xung nhip co ban 2.9GHz va c6 thé tang toc 1én 4.2GHz. Sttc manh da ludng
vuot troi cia kién triic Zen 2 giup may tram dé dang van hanh song song nhiéu dich vu
nén tang nhu Web Server (Apache) va Database Server (MySQL) ma khong giy ra hién
tuong nghén ¢ chai CPU. Bén canh do, hé théng dugc trang bi bd nhd trong 16GB
DDR4 3200MHz chay & ché do kénh d6i (Dual-channel), cho phép phéan b6 tai nguyén
linh hoat: khoang 6GB dugc cap phat riéng cho tién trinh Python dé tai cac thu vién Al
nang va bo nhé dém cua ChromaDB, trong khi phﬁn con lai dam bao sy mugt ma cho
hé diéu hanh va céac cong cu phat trién.

V& kha ning xtr 1y d6 hoa va luu trix, may tram tich hop card d6 hoa roi NVIDIA
GeForce GTX 1650 v61 4GB VRAM GDDR6. Méc du cdc mo hinh ngdn ngtr 16n duoc
goi théng qua API ddm may, GPU nay dong vai trd quan trong trong viée ting toc phan
ctmg cho cac tac vu tién xir Iy hinh anh bia truyén va render giao dién nguoi dung do
phan gii cao. Hé thong luu trir str dung 6 cting SSD 512GB M.2 NVMe PCle 3.0, cung
cép tde d6 doc/ ghi dit liéu vuot troi. Yéu td nay dac bi¢t quan trong ddi véi co so dit liéu
vector ChromaDB, von hoat dong dua trén co ché doc/ghi tép tin (File 1/0), giup giam

thiéu do tré truy xudt vector xudng mirc thap nhat va ting tbc do phan hdi ctia Chatbot.
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4.1.2 Nén ting phan mém va céng cu phit trién

Hé théng hoat dong trén nén tang hé diéu hanh Windows 11 Home Single
Language (64-bit), phién ban 23H2, cung cip méi trudng on dinh va twong thich tot v6i
cac cong cu phat trién hién dai. Quy trinh viét ma va g 16i duoc thuc hién chu yéu trén
Cursor IDE, mot moi trudng tich hop tri tu€ nhan tao giup tu dong hoa viéc tai cAu tric
mi ngudn (Refactoring) va phat hién 13i logic trong thdi gian thuc. Bén canh d6, VS
Code duoc st dung nhu mdt cong cu phu tro dé quan 1y céc tap tin cAu hinh nhe. Dé
dam bao tinh toan ven va kha ning truy vét cia ma nguodn, do 4n 4p dung quy trinh quan
Iy phién ban phan tan thong qua Git, két hop voi kho luu trir ddm may GitHub. Viéc
kiém thir cac giao dién 1ap trinh Ung dung (API) cia module Chatbot dugc thyc hién
doc 1ap bang cong cu Postman, cho phép xac minh tinh chinh x4c cta cac ludng dir liéu

JSON truéce khi tich hop hoan chinh vao giao dién nguoi dung.
4.1.3 Moi truwong thuwc thi va thw vién phu thudc

Kién trac hé théng duoc thiét ké theo mo hinh da ngoén ngir (Polyglot
Architecture), yéu cau hai méi trudng thuc thi hoat dong song song va biét 1ap. Phan hé
Website dugc van hanh trén by cong cu XAMPP v3.3.0, bao gém may chu web Apache
2.4 dong vai tro cong giao tiép chinh (Gateway), hé quan tri co s¢ dit liéu MariaDB
10.4.32 luu tr&t dit liéu quan hé, va ngoén ngr PHP 8.2.12. Phién ban PHP 8.2 véi trinh
bién dich JIT (Just-In-Time) mang lai hi€u nang xtr Iy vuot trdi cho cac tac vu logic
nghi¢p vu. Cac thu vién PHP quan trong nhu google/apiclient (xac thuc OAuth 2.0) va
guzzlehttp/guzzle (HTTP Client) dugc quan 1y chdt ché thong qua trinh quan ly goi

Composer.

Dbi v6i phan hé Al Service, mot moi trudng ao hoa duoc thiét 1ap véi ngon ngir
Python 3.10.11 dé ¢o lap cac phu thudc, tranh xung dot véi hé théng. Ung dung duogc
khoi chay trén may cha ASGI Uvicorn, két hop voi framework FastAPI 0.109.0 dé cung
cép cac API hi¢u nang cao. Céc thu vién Al cdt 161 duoce cai dat theo phién ban chinh
x4c trong tép requirements.txt, bao gdm openai 1.54.5 dé két nbi véi cac mé hinh GPT,
chromadb 0.4.24 & quan 1y co s& dit liéu vector véi thuat toan HNSW, va langchain-
text-splitters 0.0.1 phuc vu quy trinh phan doan vin ban. Ngoai ra, cac thu vién hd trg
nhu pydantic (kiém soat dir liéu), pymysql (két ndi co s& dir lidu) va
requests/beautifulsoup4 (thu thap dir liéu) cling duoc tich hgp dé hoan thién chudi xir Iy

nghiép vu.
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4.2 Xay dung website
4.2.1 Giao dién nguoi dung

O

ﬁ

Pai Phung Pa Ca... Thé Gidi Sau Tan ... Bat Dau Chan Kin... Pham Nhén Tu Ti... Doremon Thang Cép Cung ...
Chapter 1.00 - 10 Chapter 1.00 - 9 ngy Chapter 1.00 - 9 ngay Chapter 1.00 - 9 ngy Chapter 1.00 - 10 Chapter 1.00 - 9 ngdy
ngay truéc truéce truéc trude ngay truéc truée

. VN Truyén tranh online >

Yéu Than Ky Cudng Thiet Liét Bang Vuang Theé Gidi Sau Tan Cao Thu Quyén Luat Su Sat Tha
Chapter 658 - 9 ngay Pé Chapter 51 - 9 ngay Thé Dao Tai Sinh Chapter 7 - 9 ngay

truéc Chapter 10 - 9 ngay tnide Chapter 209 - 9 ngay Chapter 28 - 9 ngdy trudc
truds trudc trudc

= LIEN HE

wh MIEN PHI - CAP NHAT TUC THI.
H trg tan tinh

Hinh 4.1: Giao Dién Trang Chu Dang LightMode

Day 14 trang dau tién nguoi dung sé& thay khi truy cap vao website TruyenZ. Tai
day sé& hién thi cac bo truyén dé ngudi dung co thé tiy chon, nhitng mau truyén dugc dé

ctr 1a nhitng truyén c6 nhiéu luot xem nhat, c6 thanh menu dé tuy chon theo ¥ mudn.
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. OUy Nguyén v

# Trang chu Hot | Glichst | ©Theoddi (3 ® Théloai ~ " Nam ‘ Q Nt | ¥ LightMode | & Quanly

Bat Dau Chan Ki... Pham Nhan Tu Ti... Doremon Thang Cap Cung ...
Chapter 1.00 - 9 naa " B e o Chapter 1.00 - 9
ngay trudc

Koal ol
S
&/
wi 5
4

Yéu Than Ky Cudng Thiét Liét Bang Vudng Thé Gidi Sau Tan Cao Thi Quyén Ludt Su Sat Tha
Chapter 658 - 9 ngay bé Chapter 51 -9 ngay Thé Dao Tai Sinh Chapter 7 - 9 ngay
tnide Chapter 10 - 9 ngay nioc Chapter 209 - 9 ngay Chapter 28 - 9 ngay tnide
tniée trudc trudc

& LIEN KET NHANH ™ LIEN HE

A Trang cha @ Emaik contact@truyenzvn

& Truyén Hot © Facebook: fb.com/truyenz

§ Nam
bl J Hotiine: 0123456789
N Truyén Tranh MIEN PHI - CAP NHAT TUC THI. § N
© Hoat dong 24/7 - Hb trg tan tinh

@ 2025 TruyénZ - Nen tang doc truyén tranh hang dau Viét Nam

Hinh 4.2: Giao Dién Trang Chu Dang DarkMode

Day la giao dién khi nguoi dung truy cap website TruyenZ vao ban dém hodc
chuyén sang ché 46 DarkMode. Hién thi day du nhu dang LightMode. C6 header dé

chon tinh ndng va footer dé lién h¢ néu muodn.
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Truyén tranh online =

o

One Piece

Endhiro Ode

dngoing

[ coue ] e  scmrs.re QY e |
AFTINOISE
0098 {1142 hogH)
2TV mguid
B Mdi dung truyén
Khiireg chi cimg Ll & ruydn trani, TrosdnZ oo 1 thidn duong cla webenon mau sbe il thind rodn tink d3m chit gnh cam, hay nhing b dam g Sy Bng man vai

khe troydn da dang 10 o Gal G s e thien =

i= Danh sach chugng
T

Chapter T8% - Chuong TI&S
Chapter T84 - Chuong T4
Chapter 183 - Chucng TIBE
Chapter 182 - Chudng TIBZ

Chapter T8 - Chu'ong Ti&

Binh ludn

IHI Feathan

"o  Chuong nay 181 i chies théng Sn quan krong qua
4 ngay druidt
@ mainhitanl
Lutty dang disn km chi dugs Gesr %
4 ngay treid
LS Wam Uy
Thisit k8 nhin wiit =di nhin én tudng St
4 nzay fruis

Hinh 4.3: Giao Dién Trang Chi Tiét Truyén.

Khi nguoi dung nhan vao b truyén dugc chon s€ chuyén dén trang nay dé hién
thi toan bd thong tin ctia bg truyén, cac chuong va cac binh luén cua bd truyén. Co thé

doc tir dau cua bg truyén hodc doc chuong cudi la chuong méi ra cua truyén.
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C

JUMP COMICS ®
TIE—2

=7 %

EIICHIRO Oib>a

V | Jump comics
== R _

FROMANCE CAWN — BEfScoa=gg1— — '\g :
= == - ——— —— e

—

Hinh 4.4: Giao Di¢n Trang Poc Truyén.

Tir trang chi tiét truyén khi nguoi ding chon chuong dé doc s& qua trang nay, day
noi s& hién thi cac hinh anh dé nguoi chung doc truyén, co thé chon doc chuong sau

hodc quay vé chuong trudc hodc chon chuwong ma minh muén doc.
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Tim truyén. e

Doremon Théng Cap Cung T...
Chapter 1.00 - 10 ngay Chapter 1.00 - 9 ngé

Dai Phung Da Can... Thé Gidi Sau Tan ... Bat Dau Chan Kin...
Chapter 1.00 - 10 nga Chapter 1.00 - 9 ngay Chapter 1.00 - 9 ngay

)
Bat Dau Chan Kinh Nir Pham Nhan Tu Tién 7 Vién Ngoc Réng Thang Cép Clng Than Dai Phung Da Canh Dai Ai Ma Tén, Nit Do
D& Lo Ba, Ta V6 Dich! Nhan Dé Déu Mubn Giét Ta

Chapter 371.00 - 9 ngay hapter 520.00 - 2 thang hapter 150,00 - 9 ngdy

D

& LIEN KET NHANH & LIEN HE
# Trang chi @ Email ¢
O Truyén Hot

# Nam

ni Truyén Tranh MIEN PHI - CAP NHAT TUC THI. # No

© Hogt dong 24/7 - HB trg tén tinh

@ 2025 TruyénZ - Nen téng dor ) d3u Viét Nam

Hinh 4.5: Giao Dién Trang Truyén Hot.

Khi nguoi ding nhan vao nat Hot trén thanh menu thi s& hién thi toan bo truyén
6 luot xem cao nhat tai day. Co thé chon doc nhiing bd truyén dugc nhiéu luot xem

nhét hodc nhiéu luot theo ddi nhét.

Khi ngudi dung nhin vao nat Lich st trén thanh Navbar thi s& hién thi nhitng bo
truyén ma nguoi dung d3 doc qua & may phut tai day dé dé dang tim duoc nhitng bd

truyén minh dang doc dé dang.

Sinh vién thuc hién: Nguyén Vin Uy. — GVHD: TS. Nguyén Niang Hung Van. Trang: 85
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Doremon Onepunch Man V& Luyén Dinh Phong Thing Cép Ciing Than

& LIEN KET NHANH == LIEN HE

L

s Truyén Tranh MIEN PHI - CAP NHAT TUC Tt
H3 trg tan tinh

Hinh 4.7: Giao Dién Trang Truy¢én Dang Theo Ddi

Khi ngudi diing nhan vao nut theo déi trén man hinh s& chuyén t6i trang nay. Tai
day hién thi cac truyén ma ngudi ding quan tm va nhan nat theo ddi, dé tranh doc nhiéu
truyén qua ma khong dé doc tiép bo truyén hay dang theo ddi. Hién thi tién do doc dé

dé dang doc bo truyén ma minh dang doc.
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Tim truyén... e

@ Thé loai

@ Khim phi céc thé loai truyén tranh da dang

Nt N

W Théloai Xem thém v
Tatcs Action Adventure Chuyén Sinh C8Dai Comedy
Detective Drama Fantasy Harem Horror Huyen Huyén
Josei Magic Manga Manhua Manhwa Martial Arts
Mystery Ngén Tinh One Shot Psychological Romance School Life
Sci-Fi Seinen Shoujo Shounen Slice Of Life Supemnatural

Action, Drama >

One Piece Kaijin Fugeki Ma Dung Truyén Ky Vuong Triéu Den Téi: Jo...
Chapter 1165.00 - 1 tuan Chapter 43.00 - 1 tuan trudc Chapter 6.00 - 1 tuan trudc Chapter 122.00 - 1 tuan trudc
trudc

© Xem thém truyén

™ LIEN HE

@ Email: contact@truyenz.vn

{(:J?/ & LIEN KET NHANH
=)
m A Trang ch

@ Truyén Hot @ Facebook: fb.com/truyenz

§ Nam
L o/ Hotline: 0123.456.789
wm Truyén Tranh MIEN PHI - CAP NHAT TUC THI. § NT )
© Hoat dong 24/7 - H5 trg tan tinh

f @ ¥

© 2025 TruyénZ - Nén tang doc truyén tranh hang dau Viét Nam

Hinh 4.8: Giao Di¢n Trang Chon Thé Loai.

Khi ngudi dung nhin chon thé loai trén thanh DropDown & menu thi s& chuyén

t61 trang nay dé ngudi dung tiy ¥ chon nhirng thé loai ma ngudi dung thich. Trang nay

¢6 bo loc dé hién thi nhitng bo truyén dung ¥ ngudi dung, c6 hién thi ngdy dé dé dang

tuy chon truyén méi ra mat.
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o

Yéu Than Ky Cudng Thiét Liét Bing Vudng Thé Gidi Sau Tan Cao Thu Quyén Luat Su Sat Thu
Chapter 638 - 9 nady Dé Chapter 51- 9 ngay The Dao Tai Sinh Chapter 7-9 ngay
Uil Chapter 10- 9 ngay tuée Chapter 209 - 9 ngdy Chapter 28 - 9 ngay trude
tniéc truée trudc

s Truyén Tranh MIEN PHI - CAP NHAT TUC THI

© Hoat ddng 24/7 - H6 trd tan tinh

Hinh 4.9: Giao Di¢n Trang Truyén Danh Cho Nam.

Khi ngudi dung nhan vao nat Nam trén thanh menu s& chuyén t&i trang nay.
Trang s& hién thi toan bd cac truyén c6 thé loai nam tinh, manh mé dé phu hop véi nguoi

dung nang cao tinh c4 nhan hoa hon.

Khi nguoi dung nhan vao nat Nit trén thanh Navbar s& chuyén t6i trang nay.
Trang s& hién thi toan bd cic truyén c6 thé loai nir tinh, dé thwong dé phu hop véi nguoi

dung nang cao tinh c4 nhan hoa hon.
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e

Yéu Than Ky Nhan Vit Phu Sau Khi Triing Sinh Studio Tuy Hing Leu Leu Leu Thang Cap Cung
Chapter 658 - 9 ngay Trong Thé Gidi Ta Dung Guang Cda Nghé Si Thién Chapter 4 - 9 ngay Than

trudic Dién Loan Phan Chiéu Quay Tai trube Chapter 150 - 9 ngay
Chapter 48 - 9 ngay Lai Tra Tha Chapter 98 - 9 ngay trudc

trude Chapter 25 - 9 ngay truéc
trudc

© Hoat dong 24/7 - H trd tén tinh

Hinh 4.10: Giao Dién Trang Truyén Danh Cho Ni.

4.2.2 Giao dién quan tri

Khi ddng nhap tai khoan c¢6 quyén Admin vai trang web s& 1ap tirc hién thi trang
nay. Noi ma quan tri vién c6 thé dé dang quan sat tong quan toan bd hé thong, bao gdm
cac tinh nang quan 1y truyén, ngudi dung, chuong truyén, luot xem, binh luén cting nhu
cac thao tac quan ly truyén, quan ly chuong, quan 1y nguoi dung, thém nhanh truyén
m&i, thém nhanh chuong méi. Giao dién dugc tdi vu dé hd trg cong tac van hanh, giup
quan tri vién thao tac thuan tién, kiém soat chit ché dix liéu va kip thoi xur Iy cac van dé
phat sinh trong qua trinh hoat dong ctia website. Nho do, viéc quan 1y ndi dung truyén

va nguoi dung tré nén hiéu qua, dong thoi van hanh website d& dang, tot hon.
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W Chao mirng, Admin Uy Nguyén!

B Friday, 28/11/2025 - 15:45

o o ) © Q

42 5 11,638 1,064,675,73§ 50

TRUYEN NGUDI DUNG CHUONG LUGT XEM BiNH LUAN

24t Quan Iy Ngudi

diing Quan Iy Chapters A VE Trang Chd

Bl Quan Iy Truyén © Thém Truyén Mai © Thém Chuong Mdi

B Truyén Mai Nhat

2493929190
0 Anh bia Tén truyén Trang thii Lurgrt xem Ngiy tan
Yéu Thin Ky Bang tién hanh 48,074,954 19/11/2025
i
['ﬁ'
a V& Luyén Binh Phong ‘Bang tién hinh 186,363,265 19/11/2025
ﬁ Cuong Thiét Liét BE 5012 19/11/2025
ie, i Bing Vuong 227,723 10/11/2025
L
Thé Gidi Sau Tén The ‘Dang tién hinh 13,280,912 19/11/2025

Tén il Vai tré

nguyenvanuy02pct@gmail.com 05/11,/2025
thanhvanguyen90@gmail.com 22/04/2025
minhtan208nti@gmail com 21/04/2025

uy_2151220254@dau.eduwm 21/04/2025

uymap709@gmail.com 21,/04/2025

@) Binh Luan Méi Nhat

MNguwdi diing Truyén Néi dung Ngdy tao

. Uy Nguyén V& Luyén Binh Phong K&t thiic chirong ndy hai hut hing mét c.. 25/11/2025 22:00
#% hoathant One Piece Chugng nay tit & nhigu théng tin quan... 25/11/2025 18:10
@ minhtan1 Onepunch Man Hy vong tic gid sdm ra thém chugng mdit 25/11/2025 15:50

". Van Uy Onepunch Man Garo vs Saitama: tran d8u thé ky, qua da! 25/11/2025 10:40

e Uy Admin Onepunch Man Tatsumaki bé dao ghé, fan cing cla c dy. 24/11/2025 20:00

Hinh 4.11: Giao Dién Trang Admin Dashboard
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Dé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

BB Quan Iy Truyén
Tdog o 42 wuyls

Hong Ping Kiém Quy

@ 1585 Ut o

Oung sen haris
CEs S

a ~N h Boc Thay Gia Mao
Nl E S T..nh Tro Thanhd

Hinh 4.12: Giao Dién Trang Quan Ly Truyén.

Khi nhin vao quan 1y truyén s& chuyén t6i trang nay, & trang quan 1y truyén nay
s& hién thi cac bo truyén trong hé théng. C6 cac chimg ning thém, sira, x6a cac bd
truyén, co thé tiry chinh cac truyén thanh di hoan thanh hodc dang tién hanh.
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22 Quan ly Ngui diing

Téng s6: 5 ngudi ding

@ Tim kiém theo tén hodc email...

Tén ngudi ding Email Ngay tao Hanh déng

o0
o0
o0
o0
o0

Uy Nguyén

nguyenvanuy02pct@gmail.com 05/11/2025

hoathan1 thanhvanguyen20@gmail.com 22/04/2025

minhtan1 minhtan203ntl@gmail.com 21/04/2025

Uy Admin uy_2151220254@dau.eduvn 21/04/2025

P@ODOO@!

Van Uy uymap703@gmail.com 21/04/2025

Hinh 4.13: Giao Dién Trang Quan Ly Nguo1 Dung.

Khi nhan vao quéan ly nguoi dung sé chuyén tdi trang nay, tai day cé thé xem
thong tin, thém, stra, x0a cac nguoi dung.

i= Quan ly Chapters

Téng s&: 738 chapters

© Thém Chuong Mdi

& Tim kiém chapter hodc truyén._ Doremon v QLoc

Chapter 392.00 & 18/11/2025

6 Doremon
=] R Chuong 392

#1D: 15872 @178

Chapter 128.00 @ 18/11/2025

Doremon
WAl Chuong 128

#1D:16130 01758

Chapter 387.00 @ 18/11/2025

Doremon
WA Chuong 387

Chapter 130.00 @ 18/11/2025

Doremon

Bl Chuong 130

Chapter 389.00  # 18/11/2025

Bl Chuong 389

#10: 15875 @178

Chapter 125.00 @ 18/11/2025

Doremon
WA Chuong 125

Chapter 391.00 & 18/11/2025

Doremon
WA Chuong 391

#10: 15873 01758

Chapter 127.00 @ 18/11/2025

Doremon
MR Chuong 127

21D: 16131 ©17ss

Chapter 386.00 i 18/11/2025

Doremon
BB Chuong 336

#10: 15878 @178

Chapter 129.00 @ 18/11/2025

Doremon
M Chuong 124

Chapter 390.00 @ 13/11/2025

Doremon
AR Chuong 390

Chapter 126.00 & 18/11/2025

Doremon
Ml Chuong 126

#10:16132 @178

Chapter 385.00 & 18/11/2025

Doremon

B Chuong 335

Hinh 4.14: Giao Dién Trang Quan Ly Chuong.

Khi nhin vao quan Iy chuong s& chuyén tdi trang nay. Trang ndy hién thi thong
tin ctia cac chuong dé cé thé tiy chon chinh sira, c6 thé thém méi hodc xo6a tiy ¥ hodc
4n chuong di.
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B 4 Crawl Truyén Tu Bdng tr TruyenQQGo
T ddng crawd théng tin truyén + danh sdch charong + t3 ca anh trong 1 burdc!
<& URL Trang truysn

https/ftruyengqggo.com/Aunren-tranh/ten-truyen-12345

Wi du: hitp=/fruyengggo.com/ftruyen-tranh/gay-go-cap-99- 12236
B URL Chudng cudi clng

httpsftruyengggo.com/arnuyen-tranh/ten-truyen- 1224 5-chap-20. hioml
Crawlar =8 tw @8ng t3i 3nh tir chwiong nay vE chuong 1

# Bit DEu Crawl

HOAC

B Tém Truyén '{

Thém Truyén Tha Céng

Mhip &n truySn_.
B Tac Gia

Bang cdp nhit

MG Ta *

Mhip md t3 truydn..

Y Anh Bia
Ehéng o tép nado dugc chon

¥ Trang Tha&i *

-
Bang ti€n hanh e
W The Loai
[ Action ] Adwenture Chuy&n Simh [ c& Bai [ Comedy
[ ] Devective ] Drama [] Fanzasy [ ] Harem [ ] Horror
[ ] HuyEn Huyémn | | rosei [] mragic [ ] Manga [ ] Manhua
] Manhwa 1 maartial Ares 1 Mystery ] Mgdm Tinh [] One Shot
[ Psychological | Romance School Life [l sci-Fi [ seinen
[ Shoujo ] Shounen Slice OF Life [ supernatural
[ Truwém Mau 1 wWebtoon

[ Tragedy
] Xuyén Khéng
€ Thém Truyén Thd Céng

Hinh 4.15: Giao Dién Trang Thém Truy¢n.

Khi nhan vao thém truyén s& chuyén t6i trang ndy. Tai day c6 thé thém truyén
thu cong béng cach tai thong tin va anh cua truyén 1én hoac tai 1én ty dong tir website
khéc.
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Dé tai: Xay dung website doc truyén tich hgp Chatbot Al goi ¥ va tom tat ndi dung.

@ 4 Crawl Chugng Md&i Tu Bdng tir TruyenQQGo
Tur déng crawl 1 chuong mdi vao truyén d3 oo (bao gém tit ca anh)!
B Chon Truyén *

- Chom truyén -- e

¥ URL Chudng Mdi *
https truyengqgo.comytruyen-tranhyten-truyen-12345-chap-2 1.kt

Wi cu: hitpsy/ftruyenggoo.comytnuye n-tran hyfgay-go-cap-99-122 36 - chap-2 1. homil

# Crawl Chuong Mdi

HOAC

Thém Chuong Thi Céng

B Chon Truyen *

- Chon trupén — b

# 55 Chugng *

1
53 chuidng tigp theo =i la: 1
H Tén Chwong

Bé wréing =& tu dong dit tén “Chuong X

@ Trang Thai *

Pubfished Lo

IEY Upload Anh Chudng (Tiy chon)
[ @ Ban cb thé upload dnkh ngay béy git hodc thém sau bang cach chinh =3 chueng.

&

Click dé chon anh hodc kéo tha vao day
HA trg nhigu Anh cing kic JFG, PG, GIF

.

@ Thém Chuong Mdi

Hinh 4.16: Giao Dién Trang Thém Chuong Truyén.

Khi nhin vao thém chuong s& chuyén tdi trang nay. Tai day co6 thé thém chuong

thi1 cong bang cach tai thong tin va anh cua chuong 1én hodc tai 1én chuwong tu dong.
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Théng Tin Truyén

B Tén Truyén *

Lew Leu Lau

=M&Ta*

PV Anh Bia

Chontép  Khong oo tép ndo dudc chon

@ Trang Thai *

Dang ti€n hanh A4

:= Quan ly Chapters (4 chuong)
21243

Tén Chapter

Chugng 4

@ Chinh sifa chi tiét 1l X6a Chapter
Chapter 3.00 ID: 21244

Tén Chapter

Chugng 3
Hinh 4.17: Giao Dién Trang Stra Thong Tin Truyén.

Khi nhén sira truyén s& chuyén toi chuong nay. Tai dy co thé tiy chinh bd truyén
nhu chon trang théi truyén, an di hodc xuat hién, thém, sira x6a cac chuong, viét mo ta

cua bd truyén.
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@ Chinh Stra Chapter

Dashboard / Quan iy truyén / Leu Leu Leu / Chapter 400

107 Published

Téng 55 anh Trang théi

@® Thong Tin Chapter
H Tén Chapter # 56 Chapter © Trang Thai
Chuong 4 400 Published

B Luu Thay Doi

& Upload Anh Mgi

=

Click @€ chon &nh hodc kéo tha vao day

H8 trg nhigu 3nh cling liic [JPG, PNG, GIF)

# Quén Ly Anh (107)

O Kéo tha 6€ sip xép l3i thir tu dnh. NG click "Luu Thir Ty sau khi thay doi.

PR ’ T e — P
e . ) Luottruyen.col e
i CAp chit s hee v ohit & |. W 150w T
< e K0k 201 qh woh Liwenipon e L B
wmmﬁﬁ Luottruyen.com e et 2wy b rupli it — -
% tﬁm i et g ht s ehiit & miin .

A 911 GhA wab Lukeinipon o 64
i 2wy U g i

#10:36954

Luofiruyen.

30 1 s Ly
e dfch day tr iy i

Hinh 4.18: Giao Dién Trang Stra Thong Tin Chuong.

Khi nhan stra chwong sé& chuyén tdi trang nay. Tai day co thé tiy chinh chuong
truyén nhu chon trang thai chuong, an di hodc xuat hién, thém, stra x0a cac chuong, tai

thém anh vao chuong.
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= TruyenZ Al
= Online

e Xin chao Bao HGau! Minh la
TruyenZ Al &

Minh cé th€ gidp Pao Hiru:
@, Tim truyén hay theo sd thich
1 GOy truyén dugc danh gia t6t
Truyén nhigu ngudi thao luan
? Tra lgi vé cdt truyén, nhan vat

Pao HOu < hai minh bat cr digu
gi nhé!

Truyén mdi ra mat Truyén hai huac Truyén tu tién

|“JI“:_%p ciu hdi cda ban... |

Hinh 4.19: Giao Dién Widget Chatbot.

Khi nhin vao 6 chat trén méan hinh s& hién thi ra khung chat nay, tai ddy c6 thé hoi
thong tin cac bo truyén dé duoc hé thong goi ¥, tom tit ndi dung.
4.3 Trién khai AI RAG Pipeline

Phan hé tri tu¢ nhan tao (Al Module) duoc thiét ké trén nén kién tric RAG
(Retrieval-Augmented Generation), ddm nhiém vai trd trung tdm trong viéc hd tro ngudi
dung tra ciru théng tin truyén va tao ra ban tom tat ndi dung theo yéu cau [2]. Toan bd
quy trinh dugc t chirc thanh bdn giai doan ky thuat lién hoan, bao gdm xir 1y dir liéu
truyén tranh, xay dung kho tri thie, truy xuat thong tin lién quan va cudi cung 1a tao
sinh phan héi phu hop véi ngir canh truy van cta nguoi dung [5].
4.3.1 Chuan bj va Vector héa dir ligu

Pé dam bao chét luong tri thirc diu vao cho mé hinh, quy trinh xir 1y dit liéu

(ETL) duoc thuc hién nghiém ngat thong qua module data_processor unified.py.

4.3.1.1 Chién lwgc phin doan vin ban (Chunking Strategy)

Dir li€u tho tr cac tap tin JSON sau khi dugc 1am sach s€ dugc phan chia thanh
cic don vi thong tin nho hon (chunks). Hé théng st dung thudt toan

RecursiveCharacterTextSplitter tir thu vién LangChain dé thuc hién tac vu nay[ 14].
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Pé tai: Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung.

Kich thuéc doan (chunk_size) dwogc thiét 1ap 1a 800 ky tu, twong dwong khoang 150-200
tur tiéng Viét. bay la do dai t8i wu duoc lua chon dua trén thuc nghié¢m, du dé chira tron
ven mot ngit canh ngir nghia (nhu mot doan mo ta nhan vt hay tinh tiét ¢t truyén) ma

khong gay nhiéu thong tin.

Bén canh d6, d6 chong 1ap (chunk overlap) duoc thiét 14p ¢ mirc 150 ky tu (khoang
20% kich thudc chunk). V& mat ki thuat, tham s6 nay dam bao tinh lién két ngit nghia
(semantic continuity) gitta cic vector lién k&, ngin chin hién trong mat mat thong tin
(information loss) néu mot cdu quan trong nam dung tai diém cét cta thudt toan [5].
Thuat toan dé quy s& wu tién ngat doan tai cac dau phan cach 16n (\n\n) trude. Néu doan
van van 16n hon chunk_size, nd méi tiép tuc xét dén cac dau phan cach nhé hon (. )..

Trich xuit tir data_processor_unified.py:

text splitter = RecursiveCharacterTextSplitter(
chunk size=800, # Kich thudc mf)i doan: 800 ky tu
chunk overlap=150, # D¢ chong lap: 150 ky tu

length function=len,

"nn

Sepal’atOI’S:["\n\n”, "\rl . Hﬂ "! Hﬂ "‘? ", H; Hﬂ " H’ HH]

Vi du: "One Piece 1a bd truyén ndi tiéng, Luffy la nhan vat chinh, Anh an trai ac
qu}"].’7

e Chunk 1: "One Piece 12 bd truyén noi tiéng. Luffy 1a nhan vat chinh."

e Chunk 2: "Luffy 1a nhan vat chinh. Anh an trai ac quy."
1 Overlap giit ngit canh vé Luffy

e Giai thich k¥ thuat: Thuat toan dé quy (Recursive) s& wu tién ngit doan tai cac
dau phan cach 16n (\n\n) trudc. Néu doan vin van 16n hon chunk_size (800), né
m&i tiép tuc xét dén cac ddu phan cach nho hon (. ). Tham s6 chunk_overlap=150
dam bao cac cAu van nam & ranh giGi cat khong bi mat nghia khi chuyén sang

doan ké tiép.

4.3.1.2 Vector hoa va ldp chi muc (Embedding & Indexing)

Qua trinh chuyén doi van ban sang khong gian vector thyc hién thong qua mo
hinh text-embedding-3-small ctia OpenAl. Mbi doan van ban d dugc anh xa thanh mét
vector v € R'53¢ (1536 chiéu). Viéc sir dung vector khong gian cao chiéu gitp nam bat

duogc cac sac thai ngit nghia tinh té ciia tiéng Viét [10].

Toan bd cac vector nay dugc luu trir va 1ap chi muc trong ChromaDB. Tai day,
thuat toan HNSW (Hierarchical Navigable Small World) duoc ap dung dé xay dung cau
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tric d6 thi, cho phép thuc hién truy vén lan can gan dung (ANN) vé6i do phuc tap tim
kiém 12 0 (log N),dam bao thoi gian truy xuat dudi 50ms cho tap dit liéu 604 vector hién
tai [3], [13].

Sau khi phan doan, vdn ban duogc chuyén ddi thanh vector sb hoc. Ham
get_embeddings chiu trach nhiém goi API ctia OpenAl dé thuc hién tac vu nay. Trich
xuat tir ham get_embeddings trong data_processor unified.py

def get embeddings(texts: List[str]) -> List[List[float]]:
#Goi OpenAl API dé tao embedding
response = openai_client.embeddings.create(

model="text-embedding-3-small",

input=clean_texts
)
# Trich xuét vector tir phan hdi JSON

embeddings = [item.embedding for item in response.data]
print(f' (4] Generated {len(embeddings)} embeddings")
return embeddings
except Exception as e:
print(f" X Embedding Error: {e}")

raise

e Giai thich k¥ thuat: Hé théng st dung mé hinh text-embedding-3-small, tra vé
mot mang sb thuc (vector) co kich thude ¢b dinh 1a 1536 chiéu cho mdi doan vin

ban dau vao. Pay 1a biéu dién toan hoc cuia ngit nghia doan vin.

Dir liéu sau khi vector hoa dugc luu trit bén viing vao ChromaDB thong qua ham
populate_vector database. Qué trinh ndy bao gém viéc luu vector, ndi dung gbc va
metadata dé phuc vy tim kiém lai sau nay. Trich xuét tir ham populate_vector database
trong data_processor_unified.py

def populate vector database(chunks: List[Dict]):

# ... (Code xir 1y batch dé tranh qua tai API) ...

print("Adding to ChromaDB...")
collection.add(

ids=ids,

embeddings=embeddings,

documents=texts,

metadatas=metadatas

e (Giai thich k¥ thuat: Phuong thure collection.add kich hoat thuédt todan HNSW bén
duéi cia ChromaDB dé xdy dung chi muc d6 thi, gitp viéc truy van hang nghin

vector sau nay dién ra véi toc do mili-gidy [3].
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4.3.2 Hién thuc hoa phédn loai y dinh

Thay vi st dung cac md hinh hoc siu phuc tap giy do tré cao, module

chatbot_unified.py trién khai mét giai thudt phan loai dua trén luat (Rule-based

Classification) tdi vu hoa cho mién tmg dung hep. Ham classify intent hoat dong dua

trén co ché so khdp tir khoa cé trong so:

Logic xir 1y: Hé thong quét cu truy van dau vao Q dé tim céc tap tir khoa dic trung

K; tuong g vo1 y dinh [;.

Néu Q N Kyeion # 0 (chita tir khoa "hanh dong", "d4nh nhau") — Intent:
recommend_action.

Néu Q n Kpioe # 6 (chuia tir khoa "noi vé gi", "cbt truyén") — Intent:
plot_summary.

Néu Q N Kyogreime # 0 (chira tir khéa "hot", "méi nhat") — Intent: trending.

Hiéu qua: Phuong phap nay dam bao d6 chinh xac gan nhu tuyét déi (Deterministic)

cho cac kich ban dinh trude va thoi gian xir 1y khong dang ké (Sub-millisecond), giup

danh tron ngan sach thoi gian cho cdc budc xt 1y Al phia sau [5]. Trich tu file

chatbot_unified.py

def classify _intent(user query: str) -> Tuple[str, Dict[str, Any]]:

nmnn

Classify user intent from query
Returns:
(intent_name, metadata_dict)
20+ Intent Types:
- greeting, thanks
- recommend_action, recommend_comedy, recommend_cultivation, etc.
- plot_summary, character_info, world_building
- comparison, find_new, trending
- most_viewed, least viewed, top rated, most commented
nnn
g = user_query.lower()
metadata = {}
# 1. Greetings & Social

if any(w in q for w in ['xin chao', 'chao', 'hi', 'hello']):

return 'greeting', metadata

if any(w in q for w in ['cam on', 'thank’, 'cdm on']):

return 'thanks', metadata
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if any(w in q for w in ['méi', 'new', 'méi nhat', 'vira ra', 'update']):
return 'find new', metadata

if any(w in q for w in ['hot', 'trending', 'phé bién', 'dang hot']):
return 'trending', metadata

if any(w in q for w in ['nhiéu lugt xem', 'nhiéu view', 'xem nhiéu']):
return 'most_viewed', metadata

if any(w in q for w in ['it lugt xem', 'it view', 'xem it']):

return 'least_viewed', metadata

if any(w 1n q for w in ['danh gia cao', 'rating', 'diém cao']):

return 'top rated', metadata

if any(w in q for w in ['nhi€u comment', 'binh luan nhiéu', 'thdo luan')):

return 'most_commented', metadata

Giai thich ki thuat: Ham classify_intent() thuc hién phan loai y dinh nguoi dung
bang cach chuyén truy van vé chit thuong va kiém tra su xuat hién cta cac tir khoa thudc
tirng nhom nghiép vu. Cac intent dugc nhan di¢n theo tap luat don gian, bao gém chao
hoi, cam on, truyén mai, xu hudng, nhiéu luogt xem, it lwgt xem, danh gia cao va nhiéu
binh luan. Khi mot tap tir khoa trung khdp, ham tra vé tén intent tuong Ung cung
metadata rong. Cach tiép can dua trén tir khoa nay giup hé thdng xir Iy nhanh, d&é mo

rong va phu hgp cho viéc nhan dién truy van tiéng Viét trong chatbot doc truyén.
4.3.3 Ky thudt Prompt Engineering va tiém ngii canh

K thuat thiét ké cau Iénh (Prompt Engineering) dong vai trd 1a "ngudi quan 1y" hanh
vi ctia md hinh ngon ngtt 16n, ddm bdo Al khdng chi tra 161 ding ma con tra 101 an toan
va phu hgp véi nglr canh tng dung [6].
4.3.3.1 Thiét ké chi dan hé thong (System Prompt Design)

Hé théng ap dung chién luoc thiét ké Prompt chdt ch€, hoat dong nhu mdt 16p
rao chin bao vé (Guardrails) dé kiém soat chat luong dau ra. Cau trac Prompt bao

gdm ba thanh phan cbt 15i:

e Dinh danh vai tro (Role Playing): Thiét 1ap nhan cach cb dinh cho Al: "Ban
1a TruyenZ Bot - Chuyén gia tu van truyén tranh". Diéu nay giup dinh hinh
giong vian (tone & voice) nhat quan xuyén sudt cudc hdi thoai.

e Nguyén tic chdng 4o gidc (No-Hallucination): Nhung cimg chi thi bat budc:
"Chi tra 16i dya trén [Context] dugc cung cap. Néu thong tin khong c6 trong
ngit canh, hay tra 1i 1a khong biét, tuyét d6i khong tu bia dat". Day 1a bién
phap k¥ thuat quan trong nhat dé dam bao tinh trung thuc ciia hé thong [4].
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e Co ché chdng tiét 16 (Anti-Spoiler Mechanism): Thém rang budc "Khong
duoc tiét 10 két thuc hodc cac tinh tiét nat thit quan trong" dé bao vé trai
nghiém kham ph4 cta nguoi doc, giai quyét van dé nhay cam dic thu cua
mién dit lidu giai tri.

e Code thyc hién: Trich xuét trong chatbot_unified.py

def create _system_prompt(intent: str, metadata: Dict = None) -> str:
"""Create optimized system prompt for each intent"""
comic_list =", " join([f'" {title}"" for title in DATASET COMICS.values()])
base_prompt = """Ban 1a **TruyenZ Bot** - Tro Iy Al chuyén gia vé truyén
tranh.
@ **NGUYEN TAC TOI QUAN TRONG**:
1. **TRUNG THUC TUYET DOI**:
- CHI tra 161 dya trén [Context] dugc cung cip
- Hé thong c6 42 truyén: {comic_list}
- Néu truyén KHONG c6 trong danh sich — "TruyenZ chua c6 bo nay..."
- KHONG BAO GIO bia dit thong tin
22. **KHONG BAO GIO SPOILER**:
- KHONG tiét 16 cai ket
- KHONG spoil twist quan trong
- Chi ndi setting, muc ti€u, hanh trinh
# Intent-specific instructions
intent_prompts = {
'greeting’: """
Chao hoi nhiét tinh, hoi ho mudn tim truyén gi.

VD: "Chao dao hitu! & Minh 1a TruyenZ Bot, tr¢ 1y tim truyén cua dao hiru!

dao hiru muon tim truyén gi? Hanh dong, hai hudc, hay ngén tinh? Ctr néi nhé!

n

nmn
Py

r.nnn

'ending_question':
CAN THAN - User hoi vé két thuc:
- TUYET DOI KHONG spoil ending
- Noi: "Minh khong tiét 16 dé dao hitu gilr tron cdm xtc khi doc nhé! "

- Goi y doc dé tu trai nghi¢m

nmn

1
J

specific = intent_prompts.get(intent, intent_prompts.get('recommend action', "))
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return base_prompt + "\n\n**NHIEM VU CU THE**:\n" + specific

e Giai thich ki thuat: Ham create _system_prompt() tao System Prompt phu hgp
cho timg bdi canh hoi thoai bang cach sinh phan Prompt nén tang tir danh
sach truyén va cac quy tac quan trong nhu chi tra 101 trong pham vi dit liéu va
khong tiét 16 noi dung két thac. Sau d6, ham bd sung cac chi thi chuyén biét
theo ting intent, vi du chio hoéi hodc cau hoi vé ending. Cach ghép Prompt
nén va Prompt theo intent gitp chatbot giit duoc hanh vi 6n dinh nhung van
linh hoat trong ting tinh hudng, dong thoi giam 15i sinh ndi dung ngoai dir
liu.

4.3.3.2 Ky thudt tiém ngir canh (Context Injection)

Dit liéu tho thu duge tir qua trinh truy xuat Vector (Top-6 chunks) khong duoc
dua truc tiép vao Prompt ma trai qua budc 1am giau dir liéu (Metadata Enrichment) dé
t6i wu hoa kha ning hiéu ctia mé hinh:

e Lam giau Metadata: Hé thong tu dong bo sung cac thong tin siéu dit liéu quan
trong (nhu thé loai, tac gia, trang thai) vao ngay trudc ndi dung chinh ciia moi
doan van ban.

e Ting tinh giai thich (Explainability): Viéc cung cap thém metadata gitip md hinh
thuc hién duoc cac suy luan phirc tap (vi du: lién két giira phong cach tac gia va
ndi dung truyén), tir d6 sinh ra cau tra 101 cé tinh giai thich cao hon, giup nguoi
dung hiéu 13 tai sao mot bo truyén lai dugc goi ¥ cho ho [5].

e Code thyc hién: Trich tir file chatbot unified.py

def generate perfect response(
context_docs: List[str],
context metas: List[Dict],
user_query: str,

intent; str,

intent_metadata: Dict = None
) -> Tuple[str, List[Dict]]:

4.3.4 Tich hgp Mo hinh tao sinh

Giai doan tao sinh van ban la bude cuoi cung dé chuyén hoa cac dir li¢u tho thanh

cau trd 101 tu nhién, than thién voi nguoi dung.
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4.3.4.1 Cdu hinh mé hinh sinh (Model Configuration)

Hé théng tich hop mé hinh gpt-do-mini théng qua ham

generate perfect response véi cac tham sé duge tinh chinh qua thuc nghiém:

e Nhiét do (temperature = 0.6): Day 1a "diém ngot" (sweet spot) k¥ thuat
gitip can bang hoan hao giira tinh sang tao can thiét dé tao ra vin phong
hoi thoai tu nhién va tinh ky luat dé dam bao ndi dung luon bam sat dir
liéu thye té [12].

e Gi6i han d6 dai (max_tokens = 1200): Pam bao cau tra 1oi du chi tiét
nhung khong qué dai dong, phu hgp vai giao dién khung chat hep.

e Code thyc hién: Trich tur file chatbot unified.py

def generate perfect response(
context docs: List[str],
context metas: List[Dict],
user _query: str,
intent: str,
intent metadata: Dict = None
) -> Tuple[str, List[Dict]]:
o
Generate Al response using GPT-4o0-mini
Returns:

(reply_text, suggested comics list)

nmn

# Goi OpenAl API Cdu hinh mé hinh sinh

try:
response = openai_client.chat.completions.create(
model="gpt-40-mini",
messages=|

n.n "nn

{"role": "system", "content": system prompt},

W1

{"role": "user", "content": user prompt}
15
temperature=0.6,
max_tokens=1200,
top_p=0.9,
frequency penalty=0.3,
presence_penalty=0.3
)

ai_reply = response.choices|()].message.content
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Giai thich ki thuat: Ham generate perfect response() tao phan hoi cho chatbot
bang cach gtri System Prompt va User Prompt dén mo hinh gpt-4o0-mini, kém céu hinh
sinh van ban dé tdi wu chit luong ciu tra 16i. Sau khi mé hinh xur 1y, ham thu lai noi

dung phan hoi Al va danh sach goi ¥ truyén dé tra vé cho hé théng [15].
4.3.4.2 Chudn héa dinh dang dau ra (Output Standardization)

Diém d6t phé trong module ndy nim & viéc ép budc cdu trac dit liéu dau ra tudn
thu dinh dang JSON nghiém ngét thong qua Pydantic Model [16]:

e Phén tach dir liéu: Thay vi tra vé vin ban ty do, phan hdi dugc chia thanh hai
truong rd rét: reply (ndi dung hoi thoai dé hién thi) va suggested comics (dit liéu
¢6 céu trac chira ID va tiéu dé truyén).

e HO tro giao dién twong tac: Nho cau trac JSON nay, phia Frontend c6 thé d& dang
render cac thanh phan giao dién dong nhu nat bam "Poc ngay" hoic thé truyén
di kém, bién cudc hoi thoai thong thudng thanh mot trai nghiém diéu hudng lién
mach trén ing dung.

e Lo&p dinh nghia: ChatResponse (Trich tur file schemas.py).

class ChatResponse(BaseModel):
M0 hinh dit liéu dau ra cho API /chat.
Args:

reply (str): Cau tra lo1 tir Al

retrieved_context_count (int): S6 luong tai liéu tim thay trong DB (dé debug).

suggested comics (List[SuggestedComic], optional): Danh sach truyén goi y voi
ID dé tao link.
e
reply: str = Field(..., description="Cau tra 161 cua AI")
retrieved _context_count: int = Field(..., description="S4 lugng nguoi can tim thiy")
suggested comics: Optional|List|SuggestedComic|| = Field(
default=[],
description="Danh sach truyén duoc goi y trong cau tra 161"
)
class Config:
json_schema_extra = |
"example": {
"reply": "Pham Nhan Tu Tién la b truyén tién hi€p kinh dién...",
"retrieved_context count": 3,

"suggested comics": |
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{"comic_id": 70, "title": "Pham Nhan Tu Tién"},

{"comic_id": 93, "title": "V Luyén Dinh Phong" |

Ham xtr 1y: handle chat (Trich tur file chatbot unified.py).

def handle chat(request. ChatRequest) -> ChatResponse:

nmn

Main handler - Xt 1y chat request

Workflow:

1. Classify intent

2. Retrieve context from RAG
3. Generate response

4. Return formatted response

nmn

try:
# Step 1: Intent Classification
intent, intent_metadata = classify_intent(request.message)

print(f" Intent: {intent} | Metadata: {intent metadata}")

# Step 2: Context Retrieval
context_docs = |
context_metas = | |
if intent not in ['greeting', 'thanks']:
# Build filter if needed
filter_dict = None
if intent metadata.gez('genre'):
pass # ChromaDB filter kho voi substring
retrieval result = get relevant context(
request.message,
k~TOP_K RESULTS,
filter metadata=tilter dict
)
context_docs = retrieval result['documents']
context _metas = retrieval result|'metadatas'|

bot_reply, suggested comics = generate perfect response(
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context_docs,
context metas,
request.message,
intent,
intent metadata
)
suggested comic objects = |
SuggestedComic(comic_id=comic|"comic_id"|, title=comic|"title"])
for comic in suggested comics
]
return ChatResponse(
reply=bot reply,
retrieved context _count=len(context docs),
suggested comics=suggested comic objects
)
except Exception as €:
print(f" X Chat Error: {e}")
import traceback
traceback.print _exc()

return ChatResponse(

reply="Hé thong dang bao tri mot chit. Xin 16i dao hitu nha! $£",

retrieved context count=0,

suggested comics=|]

Giai thich ki thuat: Him handle chat nhan két qua tir Al va dong goi né vao doi
tugng Pydantic ChatResponse (bao gom reply va suggested _comics) trude khi tra vé

cho Frontend, dam bao tinh toan ven dit liéu trong giao tiép API [16].
4.3.5 Két qua trién khai va dinh gid higu ning

Sau khi hoan tat qua trinh tich hgp cac thanh phan ctia RAG Pipeline, h¢ théng da
dugc trién khai van hanh thyc té trén méi trudng may tram. Dé khang dinh tinh kha thi
ky thuat va chét lugng van hanh, nhém nghién ctru da thuc hién do luong dinh lugng
cac chi s6 hiéu ning cot 161 (Key Performance Indicators - KPIs) thong qua cac cong cu
kiém thtr ty dong.

4.3.5.1 Trang thdi vdn hanh hé thong

Module AI Chatbot da khoi chay thanh cong trén may chii ng dung Uvicorn (Cong
8080), thiét 1ap két ndi 6n dinh véi ca hai hé quan tri co s¢ dir liéu. Qua trinh nap dir
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liéu (Data Ingestion) tir tap dit liéu chuin d3 hoan tét tron ven, tao ra khéng gian vector

san sang phuc vu truy van [13].

4.3.5.2 Bdng tong hop két qua danh gid hiéu ning

Bang dudi day tom tat cac chi sb k¥ thuat quan trong dugc ghi nhan sau khi thuc

hién kich ban kiém thtr tai (Load Testing) v6i 100 truy van ngau nhién gui lién tuc dén

hé théng. Céc s6 lidu nay la béng chirng xac thuc cho do on dinh va téc d6 xu 1y ctia
kién truc dé xuat.
Béang 4.1: Tong hop cac chi s6 hi€u ndng va do chinh xac.

STT Chi s6 danh gia Két qua do | Phwong phap & Piéu kié¢n
(Metric) dac (Average) do lwong
Do thoi gian tur lac 1énh
| Thoi gian khoi dong 19 i uvicorn start dén khi Index
2 gia
(Warm-up Time) sy HNSW duoc tai hoan toan
vao RAM.
bo tré phan loai y dinh Do thoi gian thyc thi ham
2 (Classification <10 ms classify intent (Rule-based)
Latency) trén CPU.
P P Thoi gian trung binh dé
Tdc do truy xuat .
_ ChromaDB tim kiém Top-6
3 Vector (Retrieval 450 ms \ .
vector tuong dong nhat trong
Latency) A
tap 604 chunks.
o . Thoi gian chd phan hoi tir
Thoi gian tao sinh » o
4 _ 1.81 giay OpenAl API (GPT-40-mini)
(Generation Latency)
qua mang Internet.
Téng thoi gian phan Téng thoi gian mot vong khép
5 hoi (End-to-End 2.81 giay kin tir luc Client gui Request
Latency) dén lac nhan Response.
Ty 1é s6 doan vin ban phu
6 Do chinh x4c truy xut 20.0% hop (relevant chunks) trong 6
(Precision@6) e két qua tra vé (Kiém tra tha
cong trén 100 mau).
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4.3.5.3 Phan tich va Pdanh gid Hiéu Quda Hé Thong

Dua trén cac s6 liéu thong ké thu thip dugc, c6 thé nhan dinh r6 rang vé hi€u qua van

hanh ctia hé théng trén cac khia canh then chot:

e Hiéu ning truy xut vuot troi: Hé thong dat thoi gian truy van vector chi 450ms,
chiém ty trong rat nho trong tong thoi gian phan héi. Két qua nay cho thay thuat
toan HNSW két hop véi kién trac Embedded Database cia ChromaDB di phat
huy hiéu qua téi wu, gbp phan loai bo hoan toan nguy co nghén co chai tai ting
dir liu [3].

e Do tré phu thudc vao bén thir ba: Phan 16n thoi gian xir Iy (ude tinh khoang 65%)
danh cho qua trinh giao tiép vdi OpenAl API. Pay la dic diém chung cua cic hé
thong sir dung Cloud LLM. Tuy vdy, tong thoi gian phan hoi dat mirc 2.8 gidy
van nam trong ngudng chap nhan duoc (dudi 3 gidy), dam bao trai nghiém muot
ma cho nguoi dung web.

e Do chinh xac cao: Chi sb Precision@6 dat 80%, cho théy chét luong cua mo hinh
nhing text-embedding-3-small rat an twong. Viéc truy xuat chinh xac cac doan
van ban lién quan dong vai tro nén tang dé Chatbot dua ra cac phan hdi trung
thue, d@)ng thoi han ché t6i da hién tuong ao giac thong tin (Hallucination) [4].

Két luan: Hé théng da chimg minh dugc sy 6n dinh va hiéu qua qua cac con )
thue nghiém, sin sang chuyén sang giai doan van hanh va danh gia nghiép vu chi
tiét.
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KET LUAN VA PINH HUONG PHAT TRIEN

1. Tong két két qua nghién ciru

Do an "Xay dung website doc truyén tich hop Chatbot Al goi ¥ va tom tit ndi dung”
dugc thuc hién véi muc tidu giai quyét bai toan qua tai thong tin va c4 nhan hoéa trai
nghiém ngudi dung trén cc nén tang giai tri s6 hién nay. Sau qua trinh nghién ciru ly
thuyét chuyén sau va trién khai thuc nghiém, dd 4n d3 hoan thanh cac muc tiéu dé ra,

dong thoi dua ra nhitng dong gép cu thé vé mit cong nghé va ing dung thyc tién.

V& mit san pham ung dung, nhém nghién ctru da xay dung va van hanh thanh cong
mot hé théng website doc truyén hoan chinh voi kién truc phan téng hién dai. Hé théng
khong chi dap tng tot cac chire ning nghiép vu cot 18i nhu quan 1y ndi dung sd, theo doi
lich sir doc ma con tao ra sy dot pha trong trai nghiém nguodi dung thong qua viéc tich
hop sau Module AI Chatbot. Ung dung ky thuat Retrieval-Augmented Generation
(RAG) [2], Chatbot da thé hién kha nang thau hiéu céc truy van phitc tap bang ngdén ngir
tu nhién dé tom tat noi dung cot truyén mot cach trung thuc va dua ra cac goi y chinh
xac theo ngit canh. Két qua thyc nghiém cho théy hé théng dat do chinh xac goi y
(Precision@6) 1én toi 80%, dong thoi loai bé gan nhu hoan toan hién tugng ao giac
(Hallucination) thudng gip & cac mo hinh ngdn ngit 16n nho co ché rang budc dir lidu
chat ché [4].

Vé mat ky thuat, dd an da chirng minh tinh hiéu qua cia viéc ap dung mo hinh
lai (Hybrid Approach) trong tim kiém thong tin. Su két hop gitta co s& dir liéu quan hé
MySQL (cho dit liéu théng ké thoi gian thuc) va co sé dit liéu vector ChromaDB (cho
dit liéu ngit nghia) di tao nén mot co ché truy xuat linh hoat, t6i wu hoa ca vé do chinh
xac 1an tdc do phan hoi [13], [18]. Véi thoi gian xir 1y trung binh dudi 6 gidy cho mot
chu trinh héi-d4p phirc tap, hé thong da khang dinh dugc tinh kha thi khi trién khai trong

diéu kién thuc té, mang lai gié tri trai nghiém cao véi chi phi van hanh ti wu.
2. Nhirng han ché con ton tai
Maic du da dat dugc nhiing két qua kha quan, h¢ théng van ton tai mot sd han ché
nhat dinh can dugc khic phuc trong cac giai doan phat trién tiép theo:
e Thu nhat, vé& d6 tr& phan hdi (Latency): Mic du thoi gian trung binh & murc chap
nhan duoc, nhung tai cac phan vi cao (P95), d6 tré c6 thé ting 1én dbi voi cac ciu

hoi doi hoi suy luan phtc tap. Nguyén nhan chu yéu dén tir d6 tré mang khi goi
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API cua bén thtr ba (OpenAl) va quy trinh xir Iy tuan ty chua duoc t6i vu hoa
bang co ché ludng (Streaming) [9].

Tht hai, vé quy mo dir ligu: HE théng hién tai m&i chi duoc kiém thir trén tap dir
liéu mau gdm 42 bo truyén. Khi mé rong quy mo 1én hang nghin hoic hang triéu
ban ghi, viéc duy tri tdc do truy van vector HNSW va chi phi tai 1ap chi muc (Re-
indexing) sé& la nhitng thach thirc k¥ thuat can dugc tinh toan ky ludng hon [3].
Tht ba, vé mirc d6 ca nhan héa: Kha nang ca nhan hoa cua Chatbot hién tai chu
yéu dua trén nd1 dung cau héi (Contextual) ma chua tan dung triét dé lich str hanh
vi ctia ngudi dung (Behavioral History) dé dua ra cac goi y mang tinh "thau hiéu"

sdu sic hon theo thoi gian thuec.

3. Pinh hwéng phit trién

Dua trén nhitng phan tich trén, huéng phat trién cua dé tai trong twong lai s& tap

trung vao cac giai phap sau:

Tbi wu héa hiéu nang: Trién khai co ché phan hdi dang dong (Server-Sent Events
- Streaming Response) dé giam d6 tré cam nhén cta nguoi dung; dong thoi ap
dung cac giai phap Caching (nhu Redis) cho cac truy van pho bién nham giam
tai cho hé thong RAG.

Nang cao kha ndng ca nhan hoéa: Tich hop dit li¢u lich st doc va hanh vi tuong
tac ctia nguoi ding vao ngit canh (Context) ciia Prompt. Diéu nay sé gitip Chatbot
khong chi tra 161 cAu hoi hién tai ma con ty dong diéu chinh phong cach goi ¥

phu hop voi "gu" doc truyén ri€ng biét cua ting doc gia [6].

Mo rong da phuong thuc (Multimodal RAG): Nghién ctru tich hop kha nang xtr
1y hinh anh, cho phép ngudi ding tim kiém truyén bang cach giri anh chup man
hinh hodc mo ta truc quan vé nhan vat, tan dung t6i da ddc thu dir liéu hinh anh

cua truyén tranh.

Ty chii cong nghé: Thir nghiém thay thé mé hinh thuong mai (GPT-4) bang cac
mo hinh ngdn ngit ma nguén md nhoé gon (nhu Llama 3 hodc PhoGPT) dugc tinh
chinh (Fine-tuning) chuyén biét cho tic vu truyén tranh, nham giam thiéu chi phi

van hanh va ting cuong kha ning kiém soat dir lidu [8].
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