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LOI NOI PAU

Tri tué nhan tao va cong nghé thong tin dang ngdy cang phat trién va dong
vai trd quan trong trong nhiéu linh vuc cua cudc séng. Trong xu thé do, cac hé
théng ChatBot da trd thanh mot cong cu hitu ich, gilp tu dong hda va nang cao
hiéu qua trong giao tiép va hd trg nguoi dung. D6 an tét nghiép cua toi véi dé tai
"Xay dwng @ng dung chatbot truy xuit théng tin si¢ dung ky thuét rag”
duoc thuc hién nham nghién ctu va phét trién mét hé théng ChatBot thdng
minh, hd trg huéng din ngudi dung c6 thé trd chuyén véi Chatbot bang dir ligu

riéng caa minh.

Vi sy hd trg ctiia cong nghé cac moé hinh ngdn ngit 16n (LLM) va ki thuat
truy vin RAG, két hop ca hai clng véi LangChain, ChatBot RAG khéng chi
don thuan 1a mét céng cu tra 1oi cau hoi ma con cé kha ning hoc hoi tir cac di
liéu riéng va nguoi dung tai 1&n dé cai thién chat luong truy van. Trong sudt qué
trinh thuc hién do an, toi da d6i mat véi nhiéu thir thach, tir viéc phan tich va xu
ly ngdn ngit tu nhién, thiét ké giao dién nguoi dung, dén viéc tich hop céc thuat

RAG trong hoc may dé nang cao kha ning tuong tac ciia ChatBot.

D6 an nay khong chi 1a két qua caa qua trinh hoc tap va nghién ciu, ma
con 1a minh chang cho sy nd luc va dam mé cua tdi trong linh vuc cong nghé
thong tin. T6i hy vong rang san pham ndy s& gop phan vao viéc phat trién cac
tng dung ChatBot thdng minh, phuc vu tét hon nhu cau cia nguoi ding va

mang lai nhitng gia tri thiét thuc cho xa hoi.



LOI CAM ON

Trudc hét, t6i xin giri 161 cam on chan thanh va siu sic nhit dén Ban
Giam hiéu, cac thay cd gido va toan thé can bo, nhan vién Truong Dai hoc Ba
Ria — Viing Tau da tao diéu kién tot nhat cho t6i trong suét qua trinh hoc tap va
nghién ciru. Nhitng kién thic va kinh nghiém ma t6i da thu nhan duoc tai day 1a

nén tang vitng chic gitp t6i hoan thanh dd an nay.

Toi xin bay t6 1ong biét on siu sic dén giang vién huong dan dd an tét
nghiép — TS. Lé Thi Vinh Thanh. C6 d tan tdm chi bao va hd trg toi trong subt
qué trinh nghién ciru va hoan thién do an. Sy tan tam va kién nhan caa c6 di cho

t61 dong luc cling nhu co hoi dé cd thé hoan thanh d6 4n nay.

T6i cling xin cam on quy thay ¢ trong Khoa Cong nghé thong tin, nhiing
ngudi da ludn nhiét tinh giang day va chia sé nhitng kién thic quy bau, gidp toi

mé rong tam nhin va nang cao k¥ nang trong sudt thoi gian hoc tap tai truong.

Mic du di cd gang rat nhiéu, nhung d6 an van khéng tranh khoi nhiing
thiéu sét. R4t mong nhan dugc su thdng cam, chi dan va gop y cua quy thay co

va cac ban dé db an duogc hoan thién hon.

Xin chan thanh cam on!
Thanh phé Viing Tau, ngay 10 thang 06 nam 2024
Sinh vién thuc hién
L& Qudc Khanh
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CHUONG 1. GIOI THIEU
1.1. Ly do chon dé tai

1.1.1. Nhu ciu truy xuét théng tin hiéu qua trong thoi dai s6

Trong thoi dai c6ng nghé bung nd nhu hién nay, viéc tiép can va xt ly thdng tin
trg thanh nhu cau thiét yéu cho moi c& nhan va to chtc. Tuy nhién, véi lugng thong
tin khéng 16 va ngay cang gia ting trén internet, viéc tim kiém va thu thap théng tin
phu hgp, chinh xac mot cach nhanh chong va hiéu qua tré nén vo cung kho khan.
Viéc danh nhiéu thoi gian dé sang loc qua vé sé ngudn thong tin khong chi ton kém

chi phi ma con anh hudng dén hiéu suat céng viéc va chat luong cudc séng..

1.1.2. Giai phap Chatbot ng dung Large Language Model

Nham giai quyét van dé nan giai nay, viéc phét trién ung dung Chatbot c6 kha
ning truy xuat thong tin tir nhiéu ngudn dir liéu khac nhau thong qua Large Language
Model (LLM) duoc xem la giai phép téi wu. Chatbot dong vai trd nhu mét trg Iy
thong minh, giup nguoi ding tiét kiém thoi gian va cong sic trong viéc tim kiém

thong tin, déng thoi nang cao trai nghiém truy cap théng tin mot cach hiéu qua..

1.1.3. Lwa chon Chatbot RAG

Chatbot dong vai tro quan trong trong viéc tuong tac voi nguoi dung mot cach
tu nhién va hiéu qua. Trong du an nay, toi luva chon xdy dung Chatbot dya trén mo
hinh Retrieval-Augmented Generation (RAG) dé truy xuat thdng tin va tao cau tra loi
phan hdi cho ngudi ding. M6 hinh RAG s¢ hitu nhitng wu diém vuot troi so véi cac

md hinh Chatbot truyén thong, bao gom:

. Kha ning truy xuit thong tin da dang: RAG c6 thé truy cap thong tin tir
nhiéu ngudn dit liéu khac nhau, bao gém vin ban, hinh anh, video, v.v., gilip cung cap
cho ngudi ding mét bic tranh toan dién vé chia dé tim kiém.

) Kha nang tao cau tra loi ty nhién: RAG s¢ hitu kha nang xt ly ngdn ngir
tu nhién tién tién, gilp tao ra nhitng cau tra 1oi trdi chay, dé hiéu va phu hop véi ngit

canh giao tiép.
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. Kha niang hoc hoi va thich tng: RAG c6 thé hoc hoi tir cac twong tac voi
ngudi dung va diéu chinh hanh vi caa minh theo thoi gian, giip nang cao hiéu qua

hoat dong va dap ung tét hon nhu cu caa nguoi dung.

1.1.4. Ly do lwa chon

Ly do tdi lya chon dé tai nay xuét phat tir hai yéu té chinh:

. Sw gia ting dir liéu truc tuyén: Luong thong tin trén internet ngay cang
tang theo c4p s6 nhan, dan dén nhu cau truy cap thdng tin hiéu qua hon. Cac ca nhan
va té chic can c6 cong cu hd trg dé xir 1y va khai thac lwong thong tin khong 16 nay
mot cdch nhanh chong va chinh xac.

. Nhu cau tim kiém théng tin ciia ngwoi ding: Nhu cau tim kiém théng
tin ngdy cang cao, dac biét 1a thong tin chinh xac, tin cay va phl hop vai nhu cau ca
nhan. Chatbot RAG c6 thé dap wng nhu cau nay bang cach cung cap cho nguoi ding

théng tin phu hop, chinh xac va nhanh chéng.

1.2. Muc tiéu va pham vi ciia deé tai

Muc tiéu cua dy an nay l1a xay dung mot chatbot RAG c6 kha nang truy xuét
thong tin tir c4c tai liéu PDF va tao ra cac cau tra loi phan hdi ty nhién va chinh xac.
Chatbot s& c¢6 kha ning hiéu va dap ung cac cau hoi cia ngudi ding mot céch linh hoat

va théng minh.

Pham Vi: Dé tai s& tap trung vao viéc phét trién cac chirc ning cét 16i cua
Chatbot, bao gém hiéu va phan hoi cac cau hoi cia nguoi ding, cung cap théng tin
hitu ich va twong tac linh hoat voi ngudi dung. Dé tai khdng bao gom viéc xay dung

ngudn dir liéu ma sé tap trung vao viéc trich xuat théng tin tir cac nguon dit lidu di co.
1.3. Tam quan trong cia Chatbot trong thoi dai s6
Nhu cAu ngay cang ting vé truy cap thong tin:

o Trong thoi dai 6, luong thong tin duoc tao ra va luu trit ngdy cang ting
theo cap s6 nhan.
. Nhu cau truy cap thdng tin nhanh chéng, chinh xac va hiéu qua tro nén

thiét yéu hon bao gio hét.
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. Tuy nhién, viéc tim kiém théng tin trong kho dit liéu khong 16, dic biét

|l dit liéu PDF, c6 thé ton thoi gian va gap nhiéu kho khan.
U'u diém ciia Chatbot truy xuit thong tin tir dir liéu PDF:

. Tiét kiém thoi gian va cong sirc: Chatbot c6 thé tu dong hoda quy trinh
tim kiém thong tin, giup nguoi dung tiét kiém thoi gian va cong suc.

) Tang hiéu qua truy cap thong tin: Chatbot c6 kha nang truy cap va xu
ly thong tin tir nhidu ngudn dix liéu PDF khac nhau mét cach nhanh chéng va hiéu qua.

. Cai thién trai nghiém nguwoi dung: Chatbot cung cip giao dién twong
tac don gian, dé s dung, giup ngudi dung dé dang truy cap thdng tin can thiét.

. Nang cao kha ning truy cap thong tin: Chatbot giup nguoi dung dé
dang truy cap thong tin, bat ké trinh d6 ky thuat hay kha niang ngén ngi cua ho.

Ung dung ciia Chatbot truy xuat thong tin tir dir liéu PDF:

. Dich vu khach hang: Chatbot c6 thé hd trg khach hang tim kiém théng
tin vé san pham, dich vu, giai dap thac mac va ho tro giai quyét van dé.

) Gido duc: Chatbot c6 thé hd tro hoc tap cho sinh vién, cung cap tai lidu
hoc tap, giai dap thic méc va huéng dan thuc hanh.

. Y té: Chatbot cd thé cung cap thong tin y té cho bénh nhan, hd tro chan
doan va diéu tri bénh.

. Thwong mai dién tir: Chatbot c6 thé tu van san pham, hd trg khach
hang trong quéa trinh mua sam va thanh toan.

. Nghién ctu khoa hec: Chatbot c6 thé hd tro cac nha nghién ciu tim
kiém thdng tin khoa hoc, phan tich dir liéu va tong hop két qua nghién ciu.

Thach thwc va giai phap:

. Xir ly dir ligu PDF: Chatbot can ¢ kha nang xtr ly chinh xéc thdng tin
tir céc tép PDF, bao gom ca viéc trich xuat van ban, phan loai dit liéu va xac dinh méi
quan h¢ gitra cac thong tin.

. Hiéu ngdn ngir tw nhién: Chatbot can c6 kha nang hiéu ngbn ngir tu
nhién cia nguoi dung dé cé thé truy xuat théng tin chinh xé&c va cung cap cau tra 10i

phu hop.
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. Bao mat thdng tin: Chatbot can ¢am bao an toan cho dit liéu caa nguoi

ding va tuan thu cac quy dinh vé bao mat thdng tin.
Két luan:

Xay dung Chatbot truy xuat thdng tin tir dix liéu PDF 1a mét giai phap hiéu qua
cho nhu ciu truy cap théng tin ngay cang ting trong thoi dai s6. Chatbot c6 thé gitp
ngudi dung tiét kiém thoi gian, cong sicc va nang cao hiéu qua truy cap théng tin. Véi
nhitng wng dung rong rai va tiém nang phat trién to Ié6n, Chatbot truy xuat thong tin tur

dir liéu PDF hra hen sé dong vai tro quan trong trong tuong lai.
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CHUONG 2. KIEN THUC CO SO
2.1. Large Language Model(LLM) va Chatbot:
2.1.1. Large Language Model (LLM):

La mot loai mé hinh may hoc manh mé& duoc huan luyén trén céc tap dir liéu
van ban 16n dé c6 kha ning tao ra van ban ty nhién giéng nhu con ngudi. LLM hoat
dong bang céach két hop ba yéu té chinh: dix liéu, kién tric mang no-ron, va qué trinh

huan luyén.

. Dit liéu: LLM dugc huan luyén trén cac tap dir liéu van ban 16n, bao
gom séach, bai bao, va cuoc trd chuyén. Cac md hinh nay cé kha ning xu ly hang ty
hoac tham chi la petabytes dir liéu van ban.

. Kién tric mang no-ron: Kién tric chinh caa LLM la Transformer, mot
loai mang no-ron dugc thiét ké dé hiéu ngir canh va méi quan hé giita cac tir trong cau.
Céc mang transformer gidip md hinh hiéu ciu tric cau va y nghia cua cac tir trong do.

) Qué trinh huan luyén: Trong quéa trinh huan luyén, mé hinh hoc cach du
doan tir tiép theo trong mot cau. Vi du, néu cau 1a "The sky is...", md hinh s& ¢ gang
dur doan tir tiép theo, chang han nhu "blue". Qua mdi vong lip, mé hinh diéu chinh céc
tham sé Nnoi tai cua minh dé 1am giam sai khac giira du doan va két qua thyc té. Qua

trinh nay tiép tuc cho dén khi md hinh c6 thé tao ra cac cau hoan chinh va c6 y nghia.
LLMs c6 nhiéu &ng dung trong, bao gém:

o Dich vu khach hang: Sir dung dé tao ra cac chatbot théng minh cd kha
nang xt Iy céc cau hoi cua khach hang, giai phong nhan vién dé xu ly cac van dé phic
tap hon.

. Tao noi dung: Hb tro viéc tao ra bai viét, email, bai ding trén mang xa
hoi va kich ban video YouTube.

. Phat trién phan mém: CG thé sir dung dé tao va xem xét ma nguon, gidp

ting cudng hiéu suat va chit luong trong qué trinh phat trién phan mém.

Nhu vay, LLMs khoéng chi la cdng cu manh mé trong viéc tao ra van ban ty nhién ma

con c6 nhiéu tng dung tiém ning trong nhiéu linh vuc doanh nghiép khac nhau.
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2.1.2. Chatbot
La mot chuong trinh may tinh mé phong cudc trd chuyén véi con ngudi bang céch sir
dung tri tué nhan tao (Al) va xir ly ngdn ngir tu nhién (NLP). Chatbot c6 thé dugc tim
thay trén nhiéu nén tang khac nhau nhu website, tng dung nhén tin, mang xa hoi, v.v.

Ching c6 thé dugc sir dung cho nhiéu muc dich khac nhau, bao gém:

. Dich vu khach hang: Chatbot cé thé cung cp hd tro khach hang 24/7, tra
loi céc cau hoi thuong gap, giai quyét cac van dé don gian va huéng dan khéch hang
dén cac dai ly hd tro con ngudi khi can thiét.

. Tiép thi va ban hang: Chatbot c6 thé gigi thiéu san pham va dich vy, thu
thap thong tin khach hang tiém nang va tao ra cac wu dai c4 nhan hoa.

. Gido duc: Chatbot c6 thé cung cap tai liéu hoc tap, giai dap thiac mac,
huéng dan thyc hanh va danh gia hoc tap.

. Giai tri: Chatbot cd thé choi tro choi, ké chuyén, cung cap thong tin giai

tri va tuong tac v4i nguoi dung theo cach vui vé.
Cach thac hoat dong caa Chatbot:

Chatbot hoat dong bang cach sir dung cac thuat toan AT va NLP dé hiéu va phan
hdi ngdbn ngit con ngudi. Dudi day 1a mot sé bude co ban trong cach hoat dong cua
chatbot:

1. Nhan diu vao: Chatbot nhan dau vao tir ngudi dung, thuong dudi dang tin
nhan vin ban hoic giong noi.
2. Xir ly dau vao: Chatbot sir dung NLP dé phan tich dau vao, xac dinh y dinh cua

ngudi diing va trich xuét cac thdng tin quan trong.

3. Tao phan hdi: Chatbot sir dung AI dé tao ra phan hoi phu hop voi ¥ dinh cua
ngudi dung, sir dung kién thire va thong tin dugc luu trir trong co sé dit liéu cua
no.

4. Gii phan hoi: Chatbot gui phan héi cho nguoi dung, thudng duéi dang tin

nhan vin ban hoic giong noi.
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Céc loai Chatbot:

C6 nhiéu loai chatbot khac nhau, duoc phan loai dua trén cac tiéu chi khac nhau

nhu:

o

Mire d§ phiic tap:

Chatbot don gian: Chi ¢6 thé thuc hién cac nhiém vu don gian, thuong

dua trén quy tac.

Chatbot phirc tap: C6 thé hoc hoi va thich tng véi cac tinh hudng mai,

st dung Al va NLP tién tién.
Nén tang:
Chatbot web: Hoat dong trén website.

Chatbot (ng dung nhén tin: Hoat dong trén cac ung dung nhan tin nhu

Facebook Messenger, WhatsApp, V.v.

Chatbot giong noi: Hoat dong bang giong ndi, sir dung cong nghé nhan

dang giong noi.

Muc dich s dung:

Chatbot dich vy khach hang: Cung cap hd tro khach hang.
Chatbot tiép thi: Quang béa san pham va dich vu.

Chatbot gigo duc: Ho trg hoc tap.

Chatbot giai tri: Cung cap giai tri.

Uu diém cia Chatbot:

Chatbot mang lai nhiéu wu diém, bao géom:

Kha dung 24/7: Chatbot c6 thé hoat dong 24/7, cung cap hd trg cho

ngudi ding bat ké thoi gian nao.

Twong tac ca nhin héa: Chatbot c6 thé twong tac v6i nguoi ding theo

cach ca nhan hoa, dua trén thong tin va s¢ thich caa ho.
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. Tiang hiéu qua: Chatbot ¢ thé tu dong hoa cac tac vu don gian, giai
phong thoi gian cho nhén vién dé tap trung vao céc cong viéc quan trong hon.

3 Tiét kiém chi phi: Chatbot c6 thé giup doanh nghiép tiét kiém chi phi
bang cach tu dong hoa cac dich vu khach hang va hd trg ban hang.

. Cai thién trai nghiém khach hang: Chatbot c6 thé cung cip trai

nghiém khach hang tét hon bang cach hd tro nhanh chéng, hiéu qua va ca nhan hoa.
Nhugc diém cia Chatbot:
Bén canh nhiing wu diém, chatbot ciing c6 mdt sé nhuogc diém, bao gom:

. Chi phi phat trién: Viéc phat trién mot chatbot phic tap 6 thé tén kém.

. Bao tri: Chatbot can dugc cap nhat va bao tri thuong xuyén dé dam bao
hoat dong hiéu qua.

. Han ché vé ngdn ngir: Chatbot c6 thé gip khé khan trong viéc hiéu
ngdn ngit tu nhién phuc tap hodc cac sic thai ngén ngir.

. Thiéu sw ddong cam: Chatbot
2.2. Cac cbng nghé va cong cu dwgc sir dung
2.2.1. LangChain
Langchain la gi ?

La mot framework ma nguén mo duoc thiét ké dé don gian hda viéc tao cac
g dung bang cac mé hinh ngdn ngir I6n (LLM). N6 cung cap mot bo ¢éng cu va thu
vién gilp cac nha phat trién dé dang két néi LLM véi cac ung dung cua ho, xir Iy dau

vao va dau ra cua LLM va trién khai cac ung dung chatbot manh ma.
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Hinh 2. 1 Cac mang trng dung cua LangChain
Duéi ddy 1a mot s6 tinh ning chinh cua LangChain:

. Hb tro nhidéu LLM: LangChain hd trg nhiéu LLM khac nhau, bao gém
GPT-3, Jurassic-1 Jumbo, Megatron-Turing NLG va WuDao 2.0.

o Giao dién don gian: LangChain cung ciap mét giao dién don gian va dé
st dung, gilp cac nha phat trién dé dang bat dau véi LLM ma khdng can kién thic
chuyén sau vé Al hozc lap trinh.

. Ma& hoa mé-dun: LangChain st dung kién tric ma héa md-dun, cho
phép cac nha phat trién xay dung cac (ng dung phirc tap bang cach két hop céc thanh
phan chirc niang khac nhau.

. Kha ning mé rong: LangChain c6 thé mo rong dé dap tng nhu cau cua
cac ung dung 16N, vai kha niang xu ly nhidu yéu cau dong thoi.

LangChain c6 thé dugc str dung dé xay dung nhiéu loai tng dung khac nhau, bao gom:

. Chatbots: LangChain c6 thé duoc st dung dé xay dung chatbot manh mé
c6 thé hiéu va phan hdi ngén ngit tw nhién mot cach hiéu qua.

. Hé thong tro ly ao: LangChain cd thé duoc sir dung dé xay dung hé
thdng tro Iy 40 c6 thé giup nguoi dung thuc hién cac tdc vu nhu dit lich hen, dit chd

va tim thoéng tin.
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. Cong cuy tao ndi dung: LangChain c6 thé duoc st dung dé xay dung cong
cu tao noi dung ty dong, chang han nhu cong cu Viét bai bao, tao kich ban va sang tac
nhac.

. Hé thng phan tich dit liéu: LangChain c6 thé duogc sir dung dé xay dung
hé théng phan tich dix liéu co thé trich xut thdng tin tir van ban va dit liéu ngdn ngir tu
nhién khéc.

LangChain 1a mét cdng cu manh mé& va linh hoat ¢é thé gilp cac nha phat trién
xay dung cac tng dung LLM sang tao va hiéu qua. N6 dang duoc sir dung boi nhiéu

cong ty va t6 chuc khac nhau, bao gdom Google, Amazon, Microsoft va Facebook.

Ngoai nhitng thong tin trén, ban ciing c6 thé tham khao thém céc nguodn sau dé

tim hiéu thém vé LangChain:

o Trang web chinh thic cua LangChain: https://www.langchain.com/

LangSmith

LangServe Chains as Rest APIs @ #ytron

Templates Reference Applications @ Python

LangChain

Debugging
Chains Agents Retrieval

Playground
n - Evaluat
LangChain-Community (EHEHEn

Annotation

Monitoring

LangChain-Core

Hinh 2. 2 LangChain va cac thu vién khac
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Ung dung LangChain trong dw 4n
Vi sao chon Langchain:

. Giai doan xir Ili, chuan bi dir ligu véi LangChain:
PyPDFLoader : Bé c6 thé chat véi dit liéu riéng, can phai dinh dang dir liéu vé dang
ma chatbot can, c6 thé xir 1i. Vi viéc langchain.document_loader c6 thé hd tro truy
cap va chuyén d6i hon 80 dang dit liéu trong d6 c6 PyPDFLoader duoc xir dung trong

viéc tai dix liéu dang PDF, vi du:
e——— .

1  from langchain.document loaders import PyPDFLoader
2 loader = PyPDFLoader("docs/cs229 lectures/Machinelearning-lecturedl.pdf")
2  pages = loader.load()

Hinh 2. 3 Code PyPDFLoader

RecursiveCharacter TextSplitter: Sau khi load duoc dit liéu, ching ta can
LangChain tach dit liéu ra thanh cac vector may c6 thé doc va lam viéc véi né.
Cu thé, no chia cac vin ban thanh cac phan nho duya trén cac ky tu nhu dau

xudng dong ("\n\n"), ddu xubng dong don ("\n"), khoang tring (
Ky tu rong (™). Vi du:

), hoac mét

from langchain.text_splitter import RecursiveCharacterTextSplitter, CharacterTextSplitter’
chunk_size =25
chunk_overlap = 4
r_splitter = RecursiveCharacterTextSplitter(
chunk_size=chunk_size,
chunk_overlap=chunk_overlap
)
c_splitter = CharacterTextSplitter(
chunk_size=chunk_size,
chunk_overlap=chunk_overlap

)

(R~ Ve T - TN B = VRV [ N VR Y

]

Hinh 2. 4 Code RecursiveCharacterTextSplitter

Chroma: 1a mot co so dit liéu vector ma ngudon mé danh cho tri tué nhan tao
(Al-native), tap trung vao sy hiéu qua va hanh phlc cua cac nha phat trién. N6 duoc

cap phép theo Apache 2.0. Sau khi cac van ban trong dit liéu dugc chia thanh céc
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vector no s& can noi dé luu chit goi la VectorStore, trong du an nay s dung

\ectorStore cua LangChain chinh la Chroma, Vi du:

1 # import

2 from langchain_chroma import Chroma

3 from langchain_community.document_loaders import TextLoader

4  from langchain_community.embeddings.sentence_transformer import (
5 SentenceTransformerembeddings,

6

)

from langchain_text_splitters import CharacterTextSplitter

wooa

# load the document and split it into chunks
18 loader = TextLoader("../../modules/state_of_the_union.txt")
11 documents = loader.load()

13 # split it into chunks
14 text_splitter = CharacterTextSplitter(chunk_size=1888, chunk_overlap=8)
15  docs = text_splitter.split_documents{documents)

17 # create the open-source embedding function
18 embedding function = SentenceTransformerEmbeddings(model_name="all-MiniLM-L6-v2")

2@ # load it into Chroma
21 db = Chroma.from_documents(docs, embedding_function)

23 # query it
24 query = "What did the president say about Ketanji Brown Jackson”
25 docs = db.similarity_search(query)

27  # print results
28 print(decs[e].page_content)

Hinh 2. 5 Code Chroma

Két luan: LangChain 1a mot cong cu manh mé& hd trg ngudi ding trong viéc tai
va luu trlr dir 1i€éu mot cach linh hoat, da dang va nhanh chong. V6i kha nang xur 1y
nhiéu dinh dang dir liéu khac nhau, LangChain mang dén su thuan tién vuot troi cho
cac nha phat trién va nguoi dung. Ban c6 thé dé dang load va save dit liu tir cac
ngudn khac nhau ma khong gip phai nhitng tré ngai thuong thiy. Diéu nay gitp tiét

ki€ém thoi gian va nang cao hi€u qua cong viéc.

Hon nita, LangChain con c¢6 kha ning tich hop véi HunggingFace, mot nén
tang noi tiéng vé cac md hinh ngdn ngir ty nhién. Sy lién két nay cho phép ngudi ding
tai cac mo hinh tién tién truc tiép tir HunggingFace, giup viéc trién khai cac img dung
Al tré nén don gian hon bao gid hét. Tinh ning nay dic biét hiru ich trong cac dy 4n
can dén su xtr 1y ngdn ngit ty nhién, nhu chatbot, phan tich vin ban, hoic dich ngon

ngtr.
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LangChain khong chi dimg lai & viéc hd tro load va save dit liéu, ma con mé
rong kha ning cia minh thong qua cac tich hop khac, gitip nguoi dung dé dang quén ly
va su dung dir liéu mét cach hiéu qua. biéu nay lam cho LangChain tré thanh mdt
cong cu khong thé thiéu trong cac du an cong nghé hién dai, noi ma dir liéu va mo

hinh AI déng vai trd then chét.

Véi nhiing tinh nang uvu vi¢t nhu vay, LangChain dong mdt vai trd vd cung
quan trong trong viéc phat trién cac dy an céng nghé. N6 khong chi gitp t6i wu hoa
quy trinh lam viéc, ma con mé ra nhidu co hdi mai trong viée khai thac va tng dung
dir li€u, dac bi¢t la trong linh vyc tri tu¢ nhan tao va hoc may. Nho LangChain, viéc
quan 1y va sir dung dir liéu trd nén dé& dang va hiéu qua hon, gop phan thiic ddy su phat

trién cua cac du an mot cach manh me.

2.2.2. HuggingFace va Transformers

Hugging Face

Transformers

Hinh 2. 6 HunggingFace va Transformers

Transformers la gi ?

Hinh 2. 7 Transformers
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Transformers 1a mot kién tric mang no-ron dugc Google Research giéi thiéu
vao nim 2017 va nhanh chéng trd thanh kién trdc théng tri cho cac tac vu NLP.
Transformers sir dung co ché chu ¥ (attention mechanism) dé hoc hoi cac méi quan hé

tam xa giira cac tir trong cau, gilp nang cao hiéu qua xir Iy ngdn ngir ty nhién.

Output
Probabilities

~
(1 Add & Norm
Feed
Forward
e ~\ Add & Norm
_ -
06 & o) Multi-Head
Feed Attention
Forward 7 Nx
—
Nix Add & Norm
f_" Add & Norm ' Masked
Multi-Head Multi-Head
Attention Attention
At 1
\ J
L J \ y,
Positional @_@ ¢ Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

Hinh 2. 8 Co ché hoat dong clia Transformers
Tim hiéu vé co ché hoat déng ciaa Transformers:

1. C6 thé thay trén hinh anh Transformers van dugc chia thanh 2 khéi
ENCODER va DECODER nhu cac ctc trac mang tién nhiém nhu: RNN,... Vi
du vé RNN:
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DECODER
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X X X
1 2 3
Komm bitte her
ENCODER

Hinh 2. 9 Ciu tritc RNN

2. ENCODER cua Transformers:

Mot khéi ENCODER bao gém hai thanh phan chinh: Self-Attention va Feed
Forward Neural Network. Trong d6, Self-Attention 1a phan quan trong nhét, déng vai
trd tru c¢ot cia mo hinh Transformers. Self-Attention cho phép mé hinh xem xét mbi

quan h¢ gitra c4c tur trong cau hodc cac phan tir trong chuoi dau vao.

Mbéi tir trong cau duogc biéu dién béng mot vector, va ma tran trong sb & x4c
dinh mirc 46 quan trong ciia mdi tir di voi cac tir khac. Cach tiép can nay giup mo
hinh c6 thé hiéu ngit canh va ciu tric cua cAu mot cach toan dién. Nho vao Self-
Attention, mé hinh c6 thé tip trung vao cic tir quan trong trong cau, bat ké vi tri cua

chung, tir do cai thi¢n kha ndng nam bat ngtr nghia va moi lién hé gitra cac tur.

Feed Forward Neural Network la phﬁn con lai trong khdi ENCODER, hoat
dong sau khi Self-Attention da hoan thanh nhiém vu ciia minh. N¢ gitip tiép tuc xir ly

thong tin va tinh chinh du ra dé tao ra cc biéu dién ngit nghia tét hon cho cac tir.
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Hinh 2. 10 So db tong quan ENCODEE chay dich thuat

Self-Attention: C4 thé thiy trong so 6 Transformers chay xu Ii dit liéu
bang Parallelization (Song song hoa) thay vi nhu RNN xtr Ii theo dang chudi,
Transformers 1am tat ca cac phan caa chudi dau vao c6 thé duogc xir Iy song

song, ting toc do huan luyén.

Feedforward Neural Networks: Sau khi p dung self-attention, dau ra sé
duoc truyén qua mot mang no-ron da ting sau dé tinh toan cac bién doi phi

tuyén tinh va tao ra dau ra cudi cing.
3. DECODER cua Transformers:

Sau khi céc vector tir ENCODER dugc dua vao qua trinh DECODER n6
s& duoc sinh ra thanh cac cau tra loi, output caa dau vao tir ENCODER

Maked Multi-Head Attention: Gom 2 phan, dau tién né ciing bao gom
phan Attention & ENCODER, va phan Masked Multi dé thuc hién viéc tao ra
cac mask cho cau tra 1oi, tac 1a s& masking ting chit trong output va input dé
tao ra va du doan vector cau tra loi hop li sau khi loai bé dugc céc tir duoc cho
la khdng hop 1i  ENCODER day sang, sau d6 day két qua cudi ciing théng qua

budc Feed Forward.
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U'u diém caa Transformers:

J Kha ning hoc tap tam xa: Transformers c6 kha niang hoc hoi cac
mdi quan hé tam xa giita cac tir trong cau, gilp hiéu rd hon ngit canh va y nghia
Cua van ban.

o Hiéu qua: Transformers c6 hiéu qua cao hon cac kién trdc mang
no-ron truyén théng cho céac tac vu NLP.

. D& dang ap dung: Transformers cd thé dé dang ap dung cho nhiéu

tac vu NLP khac nhau.

v

2RE
e

Hinh 2. 11 Uu diém cua Transformers

Ung dung cia Transformers:

o Phan loai van ban: Transformers dugc s dung hiéu qua cho céac
tac vu phan loai van ban nhu phan loai chu dé, phan loai tinh cam, v.v.

) Trich xuat théng tin: Transformers duoc sir dung dé trich xuat
théng tin tir van ban, chang han nhu tén ngudi, dia diém, sb luong, V.v.

o TOm tat viin ban: Transformers dugc s dung dé tom tat vin ban,
tao ra phién ban ngan gon va stc tich ciia vian ban goc.

o Dich may: Transformers duoc st dung dé dich may, chuyén doi

van ban tir ngdn ngir nay sang ngodn ngir khac.
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) Tra 191 cAu héi: Transformers duoc sir dung dé tra 10i cau hoi dya

trén mot doan van ban hoac mat tap dir liu.
Huggingface la gi ?

Hugging Face la mot cong ty khaoi nghiép tap trung vao linh vuc xir ly ngon
ngit ty nhién (NLP) va tri tu¢ nhan tao (Al). Nén tang Hugging Face cung cip mot kho
lwu trit khong 16 cac md hinh ngdn ngit dugc dao tao sin (pre-trained language
models) va céc cong cu NLP khac, gilp cac nha nghién ciu va nha phét trién dé dang

truy cap va sir dung céc cdng nghé NLP tién tién nhét.

w | Hugging Face

il M

Hinh 2. 12 HuggingFace két néi large language models

Chire nang chinh cia Hugging Face:

o Kho lwu trir md hinh ngdn ngir: Hugging Face cung cip mot kho luu
trit khong 16 v6i hon 100.000 md hinh ngdn ngit dugce dao tao san trén nhiéu tap dix
lieu va ngdn ngir khac nhau. Cac md hinh nay bao gom cac mé hinh Transformer noi
tiéng nhu Mistra, GPT-3, ROBERTa, V.v.
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=~ Hugging Face

Libraries Datasets Languages Licenses Other

Multimodal

Visual Question Answering

@

Image-Text-to-Text

Document Question Answering

Computer Vision
Depth Estimation 53 Image Classification
Object Detection &4 Image Segmentation
Textto-lmage B ImagetoText & Image-to-image
Image-toVideo B Unconditional Image Generation
Video Clasification 0 Text-to-ideo
Zero-Shot Image Classification Mask Generation
Zero-Shot Object Detection Text-to-3D

Imageto-30 B Image Feature Extraction

Natural Language Processing

Text Classification &2 Token Classification

Table Question Answering  §9  Question Answering

Zero-shot Classification 4 Translation

Summarization Feature Extraction

B TextGeneration Text2Text Generation

Fill-Mask Sentence Similarity

Text-to-Speech Text-to-Audio

Automatic Speech Recognition Audio-to-Audio

Audio Classification Voice Activity Detection

Models

Models

= meta-1lama/Meta-Llama-3-8B

® meta-1lama/Meta-Llama-3-88-Instruct

T gradientai/Llama-3-8B-Instruct-Gradient-1848k

2 nvidia/Llama3-ChatQA-1.5-708

@ mlabonne/Meta-Llama-3-1208-Instruct

B microsoft/Phi-3-mini-128k-instruct

o meta-1lama/Meta-Llama-3-708-Instruct

® shenzhi-wang/L1ama3-8B-Chinese-Chat

& OpenGVLab/InternVL-Chat-V1-5

A+ myshell-ai/Openvoicevz

B gpenai/ubisper-larse.

Spaces Posts Docs Solutions ~ Pricing =

2 nvidia/Llama3-ChatQA-1.5-88

& apple/OpenELM

~ deepseek-ai/DeepSeek-V2-Chat

NousResearch/Hermes-2-Pro-Llama-3-8B

~ deepseek-ai/Deepseek-V2

@ aaditya/Llama3-OpenBiolLM-70B

m mistralai/Mistral-7B-Instruct-ve.2

v gradientai/Llama-3-70B-Instruct-Gradient-1048k

1) ByteDance /Hypexr-SD

HuggingFaceM4/idefics2-8b

NousReseaTch/Hermes 2-Pro -l Jana 3 BR-GOUF

14 Sort: Trend

Hinh 2. 13 Giao dién Models cua HuggingFace

. Cong cu NLP: Hugging Face cung c4p nhiéu céng cu NLP gilp cac nha

phét trién dé dang thuc hién céac tac vu NLP pho bién nhu phan loai van ban, trich xuat

thong tin, tom tit vin ban, v.v.

. Hb tro cong dong: Hugging Face ¢ mot cong dong ngudi ding va nha

phat trién tich cuc, thuong xuyén chia sé kién thic, kinh nghiém va hd trg 1an nhau.

Community

Blog Articles

Learn

Discord

Forum

Github

Hinh 2. 14 Cong d6ng HuggingFace
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NLP Course

Community Computer I
Vision Course Audio Course

K5 spply transieraes to sud B 4

Hinh 2. 15 Khoéa hoc trén HuggingFace
Loi ich cia viéc sir dung Hugging Face:

. Tiét kiém thei gian va céng sirc: Hugging Face gilp cac nha nghién
ctru va nha phat trién tiét kiém thoi gian va cong stic bang cach cung cp cac md hinh
ngon ngir dugc dao tao san va cac cong cu NLP dé sir dung.

. Tiép can cac cong nghé tién tién: Hugging Face gilp cac nha nghién
ctru va nha phat trién dé& dang truy cap va sir dung cac cdng nghé NLP tién tién nhat.

. Nang cao hiéu qua: Hugging Face giup cac nha nghién ciru va nha phat
trién nang cao hiéu qua cong viéc bang cach cung cip cac cong cu manh mé va dé sir

dung.
Ung dung HuggingFace va Transformers trong dw an:

. Transformers:

tokenizer = AutcTokenizer.from pretrained(
APPCFG.11lm_engine, token=APPCFG.gemma_token, device=APPCFG.device)
model = AutoModelForCausallM.from_pretrained(pretrained_model_name_or_path="google/gemma-7b-it",
token=APPCFG.gemma_token,
torch_dtype=torch.floatls,
device_map=APPCFG.device

)

1
2
3
4
5
6
7
a8

app_pipeline = pipeline(
"text-generation”,
model=model,
tokenizer=tokenizer

Hinh 2. 16 Code sir dung Transformers
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o AutoTokenizer: La mot Iop duoc st dung dé tu dong tai va tao
tokenizer tir cac mo hinh ngén ngit da duoc huan luyén

o AutoModelForCausalLM:AutoModelForCausalLM.from_pretrained
duoc st dung dé tai mot md hinh ngdn ngit dua trén mé hinh ngdn ngi
tién tién voi kién trdc Causal Language Model (LM) tir Hugging Face's
Model Hub

o Pipeline: Sau khi load dugc large language model Gemma 7B, ta goi no

vao dé sir dung bang Pipeline.

Huwéng dan tir huggingface

How to use from the -« Transformers @ library X
01 Copy
from transformers import pipeline
pipe = pipeline("text-generation"”, model="google/gemma-7b")
T Copy
from transformers import AutoTokenizer, AutoModelForCausallM

tokenizer = AutoTokenizer.from_pretrained("go
model = AutoModelForCausallM.from_pretrained(”google/gemma-7b")
Quick Links

Read model documentation
Read docs on high-level-pipeline

Read our learning resources

Hinh 2. 17 Huéng dan dung model vé&i Transformers
Két luan:

Hugging Face va Transformers 1a hai cong nghé quan trong trong linh vuc
NLP. Hugging Face cung cip mot nén tang dé str dung dé truy cp va sir dung
cic mo hinh ngdn ngit duoc dao tao sin va cac cong cu NLP, trong khi
Transformers 13 mot kién triic mang no-ron tién tién giup nang cao hiéu qua xir
1y ngdn ngit tu nhién. Viéc két hop Hugging Face va Transformers gitip cac nha
nghién ciru va nha phat trién dé dang xay dyung cac ing dung NLP manh mé& va

hiéu qua.
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2.2.3. Flask
Flask la gi?

Flask 1a mot framework web vi md duogc viét bang ngdn ngit 1ap trinh Python.
N6 duoc phan loai 1a mot microframework vi nd khdng yéu cau cac cong cu
hodc thu vién cu thé. N6 khong c6 19p triru tuong co sé dit liéu, xac thuc biéu
mau hoic bat ky thanh phan nao khac ma céc thu vién bén tha ba da cé tir trudce

cung cap cac chirc nang pho bién.

Flask duoc thiét ké dé don gian, dé sir dung va linh hoat. N6 cung cip mot
API don gian va truc quan gilp cac nha phat trién dé dang xay dung cac tng
dung web manh mé va hiéu qua. Flask ciing rat linh hoat, cho phép cac nha phat
trién tich hop céac thu vién va cong cu bén thir ba khac nhau dé dap tng nhu cau

cu thé cua ho.

Flask

web development,
one drop at a time

Hinh 2. 18 Flask

Uu diém caa Flask:

. D& sir dung: Flask cung ciAp mot API don gian va truc quan gidp

cac nha phét trién d& dang bat dau véi viéc phat trién web bang Python.

31



. Linh hoat: Flask rat linh hoat, cho phép cac nha phat trién tich hop
cac thu vién va cong cu bén thi ba khac nhau dé dap tng nhu cau cu thé caa ho.

) Nhe: Flask la mot framework web nhe, giup n6 1y tuéng cho cac
ung dung web nhé va don gian.

. Hiéu suat cao: Flask c6 thé duoc st dung dé xay dung cac ung
dung web hiéu suét cao.

e  Cong dong lén: Flask ¢ mot cong ddng 16n va tich cuc, gidp dé

dang tim kiém su trg gidp va hd tro khi can thiét.
Nhwoe diém ciaa Flask:

o it tinh ning hon: So Vi cac framework web khac nhu Django,
Flask c¢ it tinh nang hon.

. Can nhiéu ma hon: Flask yéu cau nhiéu ma hon dé xay dung cac
ung dung web phuc tap so vai cac framework web khéac.

. Kho khin trong viéc quan Iy dw &n 16n: Flask cd thé kho quan ly

cho cac du an web I6n.
Flask phu hep cho nhirng ai:

. Lap trinh vién Python méi bat dau: Flask 1a mot framework web
tuyét voi cho céc 1ap trinh vién Python méi bat dau mudn hoc cach xay dung cac
ung dung web.

o Lap trinh vién muén xay dwng cac wng dung web nhé va don
gian: Flask 1a mot lya chon tét cho céc 1ap trinh vién muén xay dung cac tng
dung web nhé va don gian mot cach nhanh chéng va dé dang.

. Lap trinh vién muén kiém soat nhiéu hon d6i véi wng dung web
ciia ho: Flask cung cap cho céc 1ap trinh vién nhiéu quyén kiém soat hon ddi véi

ung dung web cua ho so vai cac framework web khéc.

Unhg dung ciia Flask trong duw an:
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Vin dé: Trong qua trinh RAG Chatbot hoat dong, n6 s& tiéu tbn VRAM
cua GPU rat nhiéu, gia sir ta st dung model Chatgpt 3.5 ¢6 175B parameters thi
khi nhan cau hoi tir ngudi ding né sé duoc day vé may chu caa OpenAl xir I va
tra vé két qua, nhung véi viéc chay model Gemma 7B c6 8.54B parameters trén
may chu local thi viéc yéu cau luong Ién VRAM dé xir Ii 1a rat cao, it nhét l1a
24GB VRAM va viéc mdi lan load model dé tra 1&i cau hoi rat mat thoi gian va

tai nguyén.

Hwéng giai quyét: Y tuong dé giai quyét van dé load model Gemma 7B
véi 8.54B paremeters ( tham sb ) d6 1a tao ra mot web server noi ma model da
duoc chay san va chd cau hoi tir nguoi dung va tra 1oi. Biéu nay gilp model
khong phai load nhiéu lan dé tra 10i cau hoi tir nguoi ding va gilp cai thién

Vram GPU va thoi gian phan hoi.

. F 1 aS k
web development,
_ one drop at a time

HTTP

Server

Hinh 2. 19 Tao web server cho du an

2.2.4. Gradio
Gradio 1a mét thu vién Python ma ngudn mo gilp cac nha phét trién dé
dang xay dung va chia sé cac giao dién nguoi dung web cho cdc md hinh hoc
may. N6 cung cap mot cach don gian dé két ndi md hinh hoc may véi céc thanh
phan giao dién ngudi dung (UI) nhu thanh truot, nGt bam va hop vin ban, cho

phép ngudi ding twong tac truc tiép vai mo hinh va quan sét két qua.
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< gradio Quickstart £ Docs  # Playground &4 Custom Components community v )

Build & Share Delightful
Machine Learning Apps

Gradio is the fastest way to demo your machine

learning model with a friendly web interface so
that anyone can use it, anywhere!
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[ Get Start O star 29201
o
i,
" Ohiiony, —
*
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)

Airbnb Map Chatbot Streaming Diffusion Faces

Hinh 2. 20 Gradio
U'u diém chinh ctia Gradio:

o D& sir dung: Gradio cung cap API don gian va truc quan, gilp cac
nha phét trién cd thé nhanh chéng xay dung cac giao dién nguoi dung dep mat
ma khdng can nhiéu kién thac vé 1ap trinh web.

. Linh hoat: Gradio hd trg nhiéu loai mé hinh hoc may, bao gom
mang no-ron nhan tao, md hinh ngdn ngit va mé hinh théng ké. N6 ciing hd tro
nhiéu loai dir liéu dau vao, bao gdm vin ban, hinh anh, &m thanh va video.

. Twong tic: Gradio cho phép ngudi dung tuong tac truc tiép véi mo
hinh hoc may bang cach diéu chinh cac thanh truot, nhap vao nit va nhap van
ban. Biéu nay gilp ho dé dang hiéu cach mé hinh hoat dong va kham pha kha
nang cua no.

. Chia sé: Gradio gilip dé dang chia s¢ cac tng dung hoc may voi
ngudi khéc bang céch tao ra cac lién két web. Piéu nay cho phép ngudi khac sir

dung tng dung ma khong can cai dat bat ky phan mém nao.
Vi du vé &ng dung Gradio:

e  Trinh tao hinh anh: Ngudoi dung c6 thé nhap vin ban md ta va
Gradio sé& sir dung md hinh hoc may dé tao ra hinh anh twong tng.
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. Phan loai vin ban: Nguoi ding ¢ thé nhap doan vin ban va
Gradio s& sir dung md hinh hoc may dé phan loai van ban d6 vao mot trong céc
danh muc da xac dinh trudce.

. Hé thong héi dap: Nguoi ding co thé dat cau hoi va Gradio sé su
dung md hinh hoc may dé tra 1di cau hoi do dua trén kién thirc duoc luu trit
trong co so di liu.

. Cong cu chinh sira anh: Nguoi ding c6 thé tai 1&n anh va st dung

Gradio dé ap dung céc bo loc va hiéu tng do hoc may tao ra.

Gradio 1a mot cong cu manh mé va linh hoat gilp cac nha phat trién dé
dang xay dung va chia sé cac tng dung hoc may vai nguoi dung khéng chuyén.
NG 1a mot lya chon tuyét voi cho nhiing ai mubn kham pha tiém nang cua hoc

may va tao ra cac ng dung tuong tac va thu vi.

Ask Rick a Question

The bot was trained to answer questions based on Rick and Morty dialogues. Ask Rick anything!

Clear Submit

Examples

What are you doing? ~ Where should we time travel to?

Check out the original Rick and Morty Bot that this demo is based off of.

Hinh 2. 21 Giao dién demo Gradio

Ngoai nhitng théng tin trén, ban c6 thé tham khao thém céc ngudn sau dé

tim hiéu thém vé Gradio:

o Trang web chinh thac caa Gradio: https://gradio.app/

) Tai liéu Gradio: https://gradio.app/docs/

Kho luu trir GitHub cua Gradio: https://github.com/gradio-app/gradio

35


https://gradio.app/
https://gradio.app/docs/
https://github.com/gradio-app/gradio

2.3. Ky Thuat RAG (Retrieval Augmented Generation)

RAG, hay Retrieval-Augmented Generation, la mot khung (framework)
duoc thiét ké dé cai thién d6 chinh xac va tinh hién dai cua céc large language
models (LLMSs) trong qua trinh tao ra van ban. Trong RAG, viéc "Retrieval”
(Truy xuét) dé cap dén qua trinh tim kiém thong tin tir cac ngudn dit liéu bén

ngoai trudc khi tao ra cau tra loi.

Céch thic hoat dong cua RAG véi LangChain:

Chia nho cac Truy vén dit
Step 1 van ban thainh  Step 3 liéu 14y tir Step 5
| cac d|oe_m Vectorstore
Document Loading Splitting Storage Retrieval Qutput
i N ( N 4 - N )
URLs
PDFs
E R;IEI‘;:"' Prompt
s Sy
f— > Document ts [> |::> — |:> < Answer
3
Database Query

< Question >
\ . / \. J . A J A Y
Luu vao |

Tai dit lidu bing | Céc chunk lién quan

, vectorstore .
document_loaders. St Step 2 (Chroma Step 4 sé& dugc lay ra va
dung PyPDFLoader Faiss '_)’ truyén qua cho LLM
cho file PDF ’ dé tao ra cau tra loi

Hinh 2. 22 Céach thuc hoat dong cia RAG vai LangChain

Bwéce 1. Tai lén dit liéu can duoc truy van ( Document Loading )

Tai budc nay, ban co thé st dung céac thu vién caa LangChain dé tai va lam
viéc voi mot lugng 1on dit liéu tir nhiéu ngudn khac nhau nhu PDF, Excel, Word,
Notion, YouTube, va nhiéu ngudn khéc. LangChain h trg hon 80 nén tang va
ngudn dit liéu khac nhau, mang lai su linh hoat va tién lgi trong viéc xt Iy va
quan ly di liéu.

Kha niang nay giup ngudi dung dé dang tiép can va thao tac véi cac loai dir
liéu can thiét cho du &n, tir d6 t6i wu hoa hiéu suat va nang cao hiéu qua cong
viéc. Vé6i LangChain, viéc chuyén d6i va xa Iy dir liéu tré nén don gian va
nhanh chong, gidp tiét kiém thoi gian va nguon luc. Khong chi vay, su hd tro
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rong ri tir nhidu nén tang khac nhau con cho phép ngudi dung tich hop va lién

két dir liéu tir nhiéu ngudn, tao ra mot hé sinh thai dir liéu phong phd va manh

me.

Document Loaders

Unstructured Structured
= CJ arXiv [172 £
2
§ C/ 0 IFIXIT ¥ Datasets
o PUB
' u 1SDb 0pe;l-Waathet

‘ Plpandus
Jupyler FFlgma
:

" Personal / Company Data
.pdf, .txt, .json., ,md, .toml
email, html / url / sitemap

images, CoNLL-U

£)) Airbyte V)‘ APIFY

Datastores “‘, ~

/ Hgas
Q ag | . 2 | stripe
e 0N | o ’.QelastIF Myscule E

e
o
)
@

Hinh 2. 23 C4c nén tang va ngudn dit liéu

Vi du vé budc Document Loading véi file PDF:

In [2]: from langchain.document_loaders import PyPDFLoader

pages = loader.load()

In [3]: len(pages)

22

In [4]: page = pages[@]

In [5]: print(page.page_content[@:508])

Machinelearning-Lecturegl
Instructor (Andrew Ng):

e

learning class. So what I wanna do today is ju st spend a little time goi
ng over the logistics

Okay. Good morning. Welcome to CS229, the machin

loader = PyPDFLoader("docs/cs229_lectures/Machinelearning-Lecture®l.pdf")

of the class, and then we'll start to

talk a bit about machine learning.

By way of introduction, my name's

Andrew Ng and I'll be instru ctor for

this class. And so

5 years now, and
I actually think that machine learning i

I personally work in machine learning, and I'

ve worked on it for about 1

Hinh 2. 24 Code mau load file PDF
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Sau khi load thanh cong dix liéu co thé kiém tra bang cach in ra noi dung

cua trang dau tién vai giéi han 500 ky tu.
Buwde 2. Tach/Chia nho dir liéu ( Splitting )
a. Ly do phai chia nho van ban:

Hiéu qua tim kiém: Khi xir Iy van ban dai, viéc chia nho gitp ting cuong
kha ning tim kiém va truy xuit thong tin chinh x4c hon. Néu vin ban khong
duoc chia nho, toan bo tai liéu s& duoc xem xét trong mdi 1an truy van, gay tén
nhiéu tai nguyén va thoi gian.

Gi6éi han md hinh: Nhiéu md hinh ngdn ngit ¢ gisi han vé so luong tir
hoac ky tu ma ching c6 thé xir Iy trong mét 1an (vi du, md hinh GPT-3 cua
OpenAl co gidi han khoang 2048 token

Cai thién chat lwong tra |oi: Khi van ban duoc chia nho, mé hinh ¢ thé
tap trung vao mot phan cu thé cua van ban ma cha théng tin lién quan nhat dén
truy van.

b. Cach thic thuc hién:

Trong thu vién text_splitter cua Langchain c6 nhiéu bo chia vin ban
nhung dugc khuyén nghi trong viéc si dung cho generate text 1a bo Recursive
CharacterTextSplitter()

Recursively split by character

This text splitter is the recommended one for generic text. It is parameterized by a list of characters. It tries to split on them in
order until the chunks are small enough. The default listis ["\n\n", "\n", " ", ""].This has the effect of trying to keep all
paragraphs (and then sentences, and then words) together as long as possible, as those would generically seem to be the

strongest semantically related pieces of text.

1. How the text is split: by list of characters.

2. How the chunk size is measured: by number of characters.

Hinh 2. 25 Théng tin v& RCT trén trang chu LangChain

o Thuc hién viéc chia van ban dua trén cac ky tu. NO s€ chia dé quy
bang céc ky tu khac nhau dé tim ra cach chia pht hop. Va dya vao danh sach céac
Ky tu mac dinh hoac tuy chinh tir code né wu tién chon ra doan c6 cac khoang
tréng, xuéng dong, sau dau cham xuéng dong, .... Tuy thudc vao tiy chinh

trong bién separator.
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o S&cd 2 tham sb chinh can luu ¥ trong viéc chia nho van ban:

chunk_size va chunk_overlap

The Transformer follows this overall architecture using stacked self-attention and point-wise, fully
connected layers for both the encoder and decoder, shown in the left and right halves of Figure 1,
respectively.

3.1 Encoder and Decoder Stacks

Doan 1 ¢———— Encoder: The encoder is composed of a stack of N = 6 identical layers. Each layer has two
(Chunk 1) sub-layers. The first is a multi-head self-attention mechanism, and the second is a simple, position-
wise fully connected feed-forward network. We employ a residual connection [11] around each of

the two sub-layers, followed by layer normalization [1]. That is, the output of each sub-layer is

LayerNorm(z + Sublayer(z)), where Sublayer(z) is the function impl d by the sub-lay
2 i itself. To facilitate these residual connections, all sub-layers in the model, as well as the embedding
Doan chong 1én nhau layers, produce outputs of dimension dyger = 512.
gitra cac chunk +——————————
(Chunk 1) Decoder: The decoder is also composed of a stack of N = 6 identical layers. In addition to the two

sub-layers in each encoder layer, the decoder inserts a third sub-layer, which performs multi-head
attention over the output of the encoder stack. Similar to the encoder, we employ residual connections
Doan 2 around each of the sub-layers, followed by layer normalization. We also modify the self-attention
(Chunk 2) +—— sub-layer in the decoder stack to prevent positions from attending to subsequent positions. This
masking, combined with fact that the output embeddings are offset by one position, ensures that the

predictions for position i can depend only on the known outputs at positions less than i.

Hinh 2. 26 Vi du vé chunk_size va chunk_overlap

. Chunk_size: cho phép thiét 1ap s6 ky tu ciia 1 doan (vi du

chunk_size =

150).

= Chunk overlap: dit cho khoang lap lai duoc chong 1én nhau giira 2

doan, diéu nay gidp cho viéc truy van dir liéu khong bi mat chi giita cac doan

véi nhau va tao ra su vo nghia trong doan ( vi du: cau cudi cia doan 1: “Hém

nay t6i d” , cAu dau cua doan 2: “d viét lai bao céo t6t nghiép™).

c. Vidu:

In [ ]: some_text = """When writing documents, writers will use document structure
This can convey to the reader, which idea's are related. For example, clos
are in sentances. Similar ideas are in paragraphs. Paragraphs form a docum
Paragraphs are often delimited with a carriage return or two carriage retu
Carriage returns are the "backslash n" you see embedded in this string. \
Sentences have a period at the end, but also, have a space.\
and words are separated by space."""

b
In [ ]: r_splitter = RecursiveCharacterTextSplitter(
chunk_size=450,
chunk_overlap=0,
separators=[ll\n\nll, Il\nll, n II, I!II]
) #
In [ ]: r_splitter.split_text(some_text) .,
;
In [ ]: r_splitter = RecursiveCharacterTextSplitter(
chunk_size=1509,
chunk_overlap=8,
separators=[ll\n\nll’ Ir\nllJ ll(?<=\‘ )!IJ " IrJ II‘I]
)
r_splitter.split_text(some_text) L,
s

Hinh 2. 27 Code mau tach/chia nho dix liéu
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Buwée 3. Luu dir liéu ( Storage )

a. Embedding la gi ?

o  Laldp dung dé tao ra cac vector biéu dién vin ban , cho phép nguoi
ding nhang va l1am viéc voi cac van ban day trén may tinh. Vi may tinh khéng
thé hiéu duoc ngdn ngit con ngudi nén viéc chuyén ching thanh cac vector gom
cac day sb 1a diéu can thiét. Cac model dugc tao ra voi muc dich embed vin ban

tir cac t6 chuc, cong ty phd bién nhu ( OpenAl BBAI, Google, Microsoft,..)

Embeddings ¢

Embeddings are a numerical representation of text that can be used to measure the relatedness between two pieces of text.
Embeddings are useful for search, clustering, recommendations, anomaly detection, and classification tasks. You can read
more about our latest embedding models in the announcement blog post.

QUTPUT

MODEL DESCRIPTION DIMENSION
text-embedding-3- New Embedding V3 large 3,072
large Most capable embedding model for both english and non-english tasks
text-embedding-3- New Embedding V3 small 1,536
small Increased performance over 2nd generation ada embedding model
text-embedding-ada- Most capable 2nd generation embedding model, replacing 16 first generation 1,536

@02 models

Hinh 2. 28 Anh model embedding ciia OpenAl

o MJdi vector 13 mot ddy sb dai dién cho nghia va ndi dung cta vin
ban. Céc vector c6 day sé cang giéng nhau thi noi dung ciia ching ciing twong
tu nhau. Vi dy, néu chiing ta c6 cac cAu nhu sau: cau 1 va cau 2 déu ndi vé cho
va méo, do do, cac vector ctia chiing s& ¢ phan dau day sé gidng nhau. Nguoc
lai, cAu 3 ndi vé mot cha dé hoan toan khac, nén vector cua nd s& bao gom cac
chit s6 khac biét.

o Piéu nay cho phép mé hinh xac dinh va so sanh muc do tuong
ddng gitta cac van ban dua trén cau trdc vector ctia ching. Khi cac vector co
nhiéu phan giéng nhau, diéu d6 cho thay cac vin ban lién quan dén nhau vé mit
noi dung. Pay 1a mot cach hiéu qua dé md hinh hiéu va phan loai théng tin, giup
t6i wu hoa qué trinh xir Iy ngdn ngir tu nhién,

o Viéc str dung vector nhu thé nay khong chi gitip may hoc nhan dién
noi dung van ban ma con hd tro viéc phan tich ngir canh va méi quan hé giira

cac tir. Nho d6, mé hinh c6 thé cung cap cac két qua phan tich chinh xac va co y
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nghia, hd trg dic luc cho cac tng dung nhu tim kiém thdng tin, phan loai vin

ban, va xur ly ngoén ngir tu nhién.

'&&LangChain @ Deeplearning.Al

Embeddings

. ) [-0.003530, -0.010375, ..., 0.005863
En SR A - hedding : ]

J
L Y
-

S

~

+ Embedding vector captures content/meaning
» Text with similar content will have similar vectors

1) My dog Rover likes to chase squirrels.
2) Fluffy, my cat, refuses to eat from a can.
3) The Chevy Bolt accelerates to 60 mph in 6.7 seconds.

My dog... — -- (-0.003530, -0.310379, .., 0.005863] —___
‘@ > Verysimioar
o
Fluffy, my... | e . ) [-0.003540, -0.010369, .., 0.005265 ] =~

'—» Not similar

The Chevy... | == =) [-0.603530, -0.040329, .., 07058633

compare

Hinh 2. 29 Giai thich Embeddings

* Luu y: Ciling tuong tu nhu dit liéu van ban, viéc nguoi dung nhap vao
cau hoi ((query ) thi cau hoi hay vin ban ddy ciing phai dugc embbed thanh dang
vector

b. \ectorstores

Sau khi hoan thanh budc embedding, can luu cac doan chunk chira céc
vector dit lidu va truy van caa nguoi ding vao mot noi dé co thé sir dung cho
viéc truy van (retrieval). Viéc luu trir ndy gitp dé dang truy xuét thong tin khi
can, dam bao dit liéu duoc t6 chtrc va sin sang cho cac thao tac tim kiém.

Khi ¢ nhu cau truy van, hé théng sé sir dung cac vector da Iuu dé nhanh
chdng tim kiém va so sanh, tir d6 cung cap két qua chinh xac va hiéu qua. Quy
trinh nay khong chi téi wu hoa hiéu suat ma con nang cao trai nghiém nguoi
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dung bing cach giam thoi gian phan hoi

tim kiém.

va cai thién do chinh xac cua két qua

Vector
Store

05,02..01,09

21,01...-17,09

2. Query Vector Store

Embed

KXXXXXAXXXRXKXX
XXXXKXKKXXKXX

55,-0.3.
23,01

XXXXXXXXXXKXX
XXXXXXXKXXKXX

3. Retrieve ‘most similar’

Hinh 2. 30 Giai thich \ectorstores

Str dung céc vectorstore ma LangChain cung cip nhu: FAISS, Chroma,

Lance, Pinecone,...

C. Vi du:

Embeddings

Let's take our splits and embed them.

©.9630351468341317

In [9]:

©.77011479427008532

In [1e]:

@.7591138371091993

from langchain.embeddings.openal import OpenAIEmbeddings
embedding = OpenAIEmbeddings()

"i like dogs"
"i like canines"
"the weather is ugly outside"

embedding.embed_query(sentencel)
embedding.embed_query(sentence2)
embedding.embed_query(sentence3)

In [5]:
import numpy as np

In [6]: sentencel =
sentence2 =
sentence3 =

In [7]: embeddingl =
embedding2 =
embedding3 =

In [8]:

np.dot(embeddingl, embedding2)

np.dot(embeddingl, embedding3)

np.dot(embedding2, embedding3)

Hinh 2. 31 Vi du Embeddings
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Trong vi du vé Embeddings bing cach st dung ham dot cua numpy c6 thé
thay dugc diém twong ddng giira vector cua sentence 1 va 2 12 0.96 con giira 1
va 3,2 va 3 thi diém sé khong cao chi khoang 0.7. D6 1a vi sentence 1 va 2

cling noi vé viéc thich cai gi d6, con cau 3 noi vé thoi tiét.

Vectorstores
In [12]: from langchain.vectorstores import Chroma
In [13]: persist_directory = 'docs/chroma/’
In [14]: !rm -rf ./docs/chroma # remove old database files if any

In [16]: vectordb = Chroma.from_documents(
documents=splits,
embedding=embedding,
persist_directory=persist_directory

Hinh 2. 32 Vi du Vectorstores

Trong vi du sir dung vectorstore 1a Chroma dugc luu & dudng dan
docs/chroma. Hinh anh sau khi model embedding hoat dong va luu vao chroma
trong du an RAG Chatbot

v vectordb
v processed '\ chroma
~ 415fa2ae-3c4b-42d1-9094-447367aa47b8
Dx data_levelQ.bin
O« header.bin

Ox length.bin
Dx link_lists.bin
T ——
v uploaded\ chroma

~ fb83108d-18e5-456d-8877-faf4dd05af78
Dx data_levelO.bin
Ox header.bin
Ox length.bin
D« link_lists.bin

chroma.sqlite3

Hinh 2. 33 VectorDB Chroma
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Buwéc 4. Truy van dit liéu ( Retrieval )
C6 nhiéu thuat toan truy van c6 thé st dung trong viéc xay xung chatbot
tur Vector data base Chroma nhu: Similarity Search, MMR (Maximum marginal
relevance), working with metadata,...Trong du an nay sir dung phuong thirc

Similarity Search.

Similarity Search truy van bing cach dua vao d6 giéng nhau gitta vector
query duoc nhap vao va cac vector luu trong Vectorstores. Gom cac tham sé
chinh la:

. Query (str): Cau hoi, ménh Iénh ma nguoi dung nhap vao cho
chatbot.

. K(int): s6 tai liégu ma mong muon dé truy van ( mac dinh 12 4).

similarity_search(query: str, k: int = 4, filter: Optional[Dict[str, str]] = None, **kwargs: Any) = List[Document] [source]

Run similarity search with Chroma.

Parameters ® query (str) - Query text to search for.
® k (int) — Number of results to return. Defaults to 4.
o filter (Optional[Dict[str, str]]) — Filter by metadata. Defaults to None.
* kwargs (Any) —

Returns List of documents most similar to the query text.

Return type List[Document]

Hinh 2. 34 Phuong thirc truy van Similarity Search

Sau déy 1a vi du vé Similarity Search.

texts = [
"""The Amanita phalloides has a large and imposing epigeous (aboveground)
fruiting body (basidiocarp).""",

“""A mushroom with a large fruiting body is the Amanita phalloides.
Some varieties are all-white.""",

"""A. phalloides, a.k.a Death Cap, is one of the most
poisonous of all known mushrooms.""",

Hinh 2. 35 Vi du vé Similarity Search

Dit liéu dugc dung 1 textx gém 3 doan lan luot n6i vé nAm Amanita

phalloides
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o "The Amanita phalloides has a large and imposing epigeous
(aboveground) fruiting body (basidiocarp)."

. Amanita phalloides c6 mét than nam 16n va an twong moc trén mat
dat (thé qua).
o "A mushroom with a large fruiting body is the Amanita phalloides.

Some varieties are all-white."

. M6t loai nAm c6 than qua 16n 1a Amanita phalloides. Mot s6 gidng
c6 mau trang hoan toan.

o "A. phalloides, a.k.a Death Cap, is one of the most poisonous of all
known mushrooms."

= phalloides, con duoc goi 1a NAm mii tir than, 1a mot trong nhiing

lodi ndm doc nhat dugc biét dén.

In [6]: smalldb = Chroma.from_texts(texts, embedding=embedding) P

In [7]: question = "Tell me about all-white mushrooms with large fruiting bodies”
dd

In [8]: smalldb.similarity_search(question, k=2) P

[Document (page_content='A mushroom with a large fruiting body is the Aman
ita phalloides. Some varieties are all-white.', metadata={}),
Document(page_content='The Amanita phalloides has a large and imposing e
pigeous (aboveground) fruiting body (basidiocarp).', metadata={})]

Hinh 2. 36 Output cua vi du

Str dung Similarity Search cua Chroma output tra vé 2 doan dir liéu (vi k
= 2) lién quan nhat toi cau hoi, d6 1a doan 1 néi vé than nam va doan 2 ndi vé

than mau trang.
Buwée 5. Tra ra két qua thong qua Large Language Model ( Output )

Sau khi truy van thanh cong nhiing dix liéu lién quan nhat téi cau hoi viéc
tiép cudi cung chinh 1a dwa nhitng vector d6 cho mét mé hinh ngén ngit 16n

(LLM) dé str ly va tra vé cau tra 1oi cho ngudi ding.
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. Mot s6 Large Language Model tra phi nhu: OpenAl: GPT-4 Turbo
and GPT-4, GPT-3.5 Turbo,..)

) Mét s6 model mién phi tir cac HuggingFace duoc tao ra tir cac
cdng ty, té chirc 16n nhu: Llama — 3 — 8B — in, Microsoft — Phi 3,

° bac biét LLM manh mé cua Viét Nam: Viet-Mistral/Vistral-7B-
Chat, VietAl/gpt-j-6B-vietnamese-news, nguyenviet/PhoGPT-7B5-Instruct-
GGUEF,...

Models textsearch 14 Sort: Trending
M mistralai/Codestral-22B-v0.1 o meta-llama/Meta-Llama-3-8B
» meta-llama/Meta-Llama-3-8B-Instruct # mistralai/Mistral-7B-Instruct-v0.3
#® microsoft/Phi-3-vision-128k-instruct ® bartowski/Codestral-22B-v0.1-GGUF
CohereForAI/aya-23-8B LLM360/K2

# IEITYuan/Yuan2-M32-hf

4 mistralai/Mistral-7B-v0.3

o meta-llama/Meta-Llama-3-70B-Instruct Bin12345/AutoCodex

& microsoft/Phi-3-mini-4k-instruct ® shenzhi-wang/Llama3-8B-Chinese-Chat
< CohereForAI/aya-23-35B CohereForAI/c4ai-command-xr-plus

® failspy/Llama-3-8B-Instruct-MopeyMule M mistralai/Mistral-7B-Instruct-v0.2

Hinh 2. 37 LLM cua Viét Nam
Tam quan trong cia RAG trong viéc truy suat dir liéu 1a:

1. Hiéu ngbn ngir tu nhién tot hon: RAG c6 thé hiéu ngbn ngir tu nhién va ngir
canh cua truy van tét hon, gitp tim kiém thong tin chinh xac hon trong dit
liéu riéng.

2. Tim kiém hiéu qua hon: RAG c6 thé tim kiém cac tai liéu c6 lién quan trong
dir liéu riéng nhanh hon va hiéu qua hon so vé&i cac phuong phap truy xuat

thdng tin truyén thong.
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3. Cung cap cau tra loi toan dién hon: RAG c6 thé tao ra cu tra 10i toan dién va

nhiéu thong tin hon dya trén cac tai liéu duoc tim thay trong dit liéu riéng.

4. Bao mat dix liéu: RAG gilp bao mat dix liéu riéng vi né khong yéu cau chia
sé dix liéu vai cac bén thi ba.

Vi du tng dung:

e Tim kiém théng tin trong kho tai liéu ca nhan: RAG c6 thé duoc su
dung dé tim kiém thdng tin trong kho tai liéu ca nhan nhu email, tai liéu, ghi
cha, v.v.

) Hé thdng hoi dap cho doanh nghiép: RAG c6 thé dugc sir dung dé
xay dung hé thong hoi dap cho doanh nghiép gidip nhan vién tim kiém théng tin
tur tai liéu ndi bo.

. Cong cu phan tich di liéu: RAG ¢ thé duoc st dung dé phan tich
dir liéu van ban va trich xuat thdng tin chi tiét.

Tom lai, RAG 1a mot cong cu manh mé& va linh hoat cé thé gidp cai thién
hiéu qua truy xuat théng tin tir di liéu riéng. N6 ¢ tiém ning to 16n cho nhiéu
ing dung khéc nhau, bao gém tim kiém ca nhan, hé théng hoi dap doanh nghiép

va phan tich dr ligu.
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CHUONG 3. PHAN TICH THIET KE HE THONG

3.1. Phan tich hé théng

So d0 workflow tong quéat ciia Chatbot RAG sir dung:

e Large language model (LLM): google/gemma-7b

e Embedding model: BAAIl/bge-large-en, dugc fine-tuning cho tiéng

Anh (en)

User

Offline
PDF
documents
: . Upload PDF
<3 gradio documents
A
_> ¥y
| Chunk
Ask question
f from docs in vectorDB l
c B_A Al BBAIl/bge-large-en
B iR 0 R bR
b |
BBAIl/bge-large-en — P i
' Text '
Answer SAAI : > et ... : ‘ :
B iR o R B I Y |
] ]
: Vector :
d : Embedding |
| |
| ]
Memory Y | o
l g
e
Gemma-7B [«
f Ry,
Gemma

Hinh 2. 38 So do workflow tong quét
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Quy trinh hoat dong cua hé thdng duoc thuc hién theo cac budc sau:

a. Nguoi dung nhap cau hoi hoac ménh Iénh théng qua giao dién web
Gradio.

b.  Dit liéu nguoi dung tai 1én va dir liéu di qua tién xir Iy duoc chia
thanh cac doan nho (chunk) va chuyén doi thanh vector théng qua mé hinh
nhung (embedding model) bge-large-en. Cac vector nay sau d6 duogc luu trit
vao co so dir liéu vector (vectorDB) Chroma.

c.  Cau hoi cua nguoi dung ciing duoc chuyén doi thanh vector thong
gua cung md hinh nhing bge-large-en va luu vao vectorDB Chroma.

d.  Dong thoi, cau hoi nay duoc chuyén vao bo nhé cia Chroma, noi
luu trir c&c cau hoi trude d6 hoac dir liéu da dugc luu trong lich st tro chuyén.

e. Khi thuat toan truy van duoc thuc hién, cac doan (chunk) chta céc
vector lién quan dén cau hoi s& dugc xac dinh dya trén do twong dong giira
vector cua truy van va di liéu da luu. Nhitng doan lién quan nay sau d6 sé& duoc
chuyén tgi md hinh ngén ngit Ion (LLM) Google Gemma 7B.

f. M6 hinh Google Gemma 7B s& str dung dit liéu da dugc truy van
cing véi dit liéu tir bo nhé dé dua ra cau tra 1oi. Cau tra 161 ndy s& duoc hién thi
trén giao dién Gradio.

g.  Cudi cing, cau tra 1oi s& duoc luu vao bd nhd dé tang toc do xir ly

va truy van cho cac cau hoi lién quan trong tuong lai.

Quy trinh nay dam bao rang di liéu va truy van cia nguoi ding dugc X
ly mot cach hiéu qua va chinh xac. Khi nguoi dung nhap cau hoi qua Gradio, hé
thdng khong chi Iuu trit va chuyén doi dit liéu thanh cac vector mot cach co to
chirc ma con st dung cac mé hinh nhdng tién tién dé dam bao tinh chinh xéac
cao. Viéc luu trit cAu hoi va cau tra 16i trong bd nhé khong chi giup ting tde do
xtr ly cac truy van tiép theo ma con gitp hé thong hoc hoi va cai thién qua thoi

gian.
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3.1.1. Céac tac nhan
Trong du &n RAG Chatbot nay, tac nhan truc tiép sir dung game 1a: Nguoi

dung (Tuong tac voi tat ca cac UI/UX c6 trong giao dién Chatbot trén Gradio).

3.1.2. So' @d Usecase tong quét

RAG Chatbot
Nhép ciu hdifyéu cdu

| Hudn luyén bing file PDF riéng |

' Hién thj ndi dung truy xuit |

e ™,

Py , <<includes= L. N
I " Don dep bé nhd cia Chatbot ) - [ Kétnoi vao website |

.\\ '/.

Mgudi ding

Chon dif lidu d& truy van

Biéu chinh d6 chinh xac
. va tin ciy cia Chatbot A

Chatbot dua ra ciu tra lai

Hinh 2. 39 Usecase Tong quét

3.1.3. Cac Usecase chi tiét
3.1.3.1. Pac ta chire niang Nhap cau hoi

a. Pac ta chirc nang

Téc nhan: Nguoi dung.

MO0 ta chirc nang: chirc nang Nhap cau hoi cho phép nguoi dung dat cau
hoi cho Chatbot dé hoi vé nhitng dir liéu riéng da duoc huan luyén gém du liéu

trudc tién xu 1i trong file docs, va dit lidu upload real-time tir ngudi dung.

Quy trinh:
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1. Ngudi dung nhap vao phan text box hién “ Enter text and press enter, or
upload PDF files.

2. Sau khi nhap cau hoi ngudi ding bam nuat “ Submit text «.
b. Biéu dd UseCase

Nhép cau hdi/yéu cau

p <<include>>

Két ndi vao website

Ngudi dung

Hinh 2. 40 Usecase nhap cau hoi

c. So' d6 tuan tu

Nhap cdu héilyéu cau

Ngudi dung

ﬁ\l Ul Hé théng Gemma 7B

1: Nhap cau héi

TJ 2: Chd model nhing va truy van N

]
3:Kiém tra
4: Cau héi khéng lién quan,
5: Model du dodn sai, :< nam trong di liéu PDF dudc train
dua ra cdu trd L8i ngau nhién

S LLELE LSS |

6: Luu vao Memory va truyén qua
Gemma 7B @& xur Ui

r< . 7: Hop L& va luu vao Memory . U

Hinh 2. 41 So d tuan tu Nhap cau hoi
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3.1.3.2. Pic ta chie ndng Huén luyén bang file PDF riéng
a. Pac ta chirc nang

Tac nhan: Nguoi dung.

M6 ta chuc niang: chirc ning Huan luyén bang file PDF riéng cho phép
ngudi ding bAm vao niit Upload PDF or doc files, sau khi file dugc tai 1én nguoi
dung doi Chatbot xtr Ii dir liéu va thdng béo sau khi sin sang dé chat vai dir liu

do “ Uploaded file are ready. Please ask your question”.
Quy trinh:

1. Nguoi ding bam vao nit Upload PDF or doc files
2. Chon file tir may va upload

b. Biéu dd UseCase

Huén luyén bang file PDF -
riéng

<<includes=

__,,-"' T ""\-\_\

y N,

T T o

| Ket noi vao website |

Mgudi ding
M v

Hinh 2. 42 Usecase Huan luyén bang PDF riéng

c. So dd tuan tw

Hu4n luyén bang file PDF
riéng

Ngudi dung

jL ul Model VectorDB

1: B&m nut chon

Upload PDF or doc files 2: Chét model nhing,

Tl chia nhd, luu tai liéu | 3:Luu vio vectorDB va truyén qua
! - Gemma 7B dé xur li

4: File @3 dudc upload, }
hay dat cau hdi :

Hinh 2. 43 So d6 tuan ty Huan luyén bang PDF riéng
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3.1.3.3. Pic ta chike ning Hién thi ndi dung truy xuat
a. Pac ta chirc nang

Téac nhan: Nguoi dung.

M0 ta chiic ning: chire nang Hién thi noi dung truy xuat Cho phép nguoi
dung d6i chiéu tir noi dung Chatbot str dung dé truy van ra cau tra 1o, tai day s&
hién thi 2 content lién quan t&i cau tra Ioi.

Quy trinh:

1. Nguoi dung bam véo nat References

b. Biéu dd UseCase

( Hién thi noi dung truy Xuét\l

/

[/ \.' <<include==
J
- Két ndi vao website
Ngudgi dung

Hinh 2. 44 Usecase Hién thi noi dung truy xuat

c. So do tuin tw

Hién thi ndi dung truy xuat

Ngudi dung
)

jL (0] Memory

1: B&m nut References

Tl 2: Yéu cau dude giii vao Memory _...:

3: Thong béo File da :
dudc upload va san sang

Hinh 2. 45 So db tuan tu Hién thi ndi dung truy xuat
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3.1.3.4. Pac ta chirc nang Don dep by nhé Chatbot
a. Pac ta chire nang
Téac nhan: Nguoi dung.
MO0 ta chiic nang: chitc nang Don dep bd nhd Chatbot cho phép nguoi
dung don dep lich st chat.

Quy trinh:
1. Nguoi ding bam vao nut Clear.
b. Biéu @b UseCase

\on dep bo nho Chat@
~— ___d_j__,,-
) <<include==
Két ndi vao website
Ngudi dung

Hinh 2. 46 Usecase Don dep bd nhé Chatbot

c. So dd tuan tw

Don dep bo nhé

Ngudi diing

i Ul Hé théng

1: Ba&m nut Clear

Tl 2: Yéu ciu dudc gui

.

3: Lich st dudc xda, khéng hién théng bao
Poan chat dudc lam mdi

Hinh 2. 47 So db tuan ty Don dep bo nho
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3.1.3.5. Pic ta chire ning Chon dir li¢u dé truy van
a. Pac ta chire nang

Téac nhan: Nguoi dung.

M0 ta chic nang: chirc ning Diéu chinh d6 chinh xac va tin cay cua
Chatbot cho phép ngudi ding chon 1 trong 2 loai dit liéu dé chatbot st dung va
truy van

Quy trinh:

1. Ngudi ding bam chon danh sach & RAG With.
2. Chon Upload doc: Process for RAG hoac Preprocessed doc

b. Biéu dd UseCase

[ Chon dir liéu dé truy vﬁn\l

/

D)
)

P
(
/\l

Ngudi dung

<<include>>

Két ndi vao website

Hinh 2. 48 Usecase Chon dif liéu dé truy van

c. So do tuin tw

Chon dit liéu dé truy van

Ngudi dung

jL ul H& théng

1: BAm nut chon loai docs

Tl 2: Yéu ciu dugc gui

S ——

3: Loai dif liéu @3 dudc chon, ngudi dung cé thé bat dau hoi

Hinh 2. 49 So db tuan ty Chon dir liéu dé truy van
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3.1.3.6. Pic ta chike ning Piéu chinh d$ chinh xac va tin cdy cia Chatbot
a. Pac ta chirc nang

Tac nhan: Nguoi dung.

M6 ta chirc ning: chirc ning Diéu chinh do chinh xac va tin cdy cua
Chatbot cho phép ngudi dung diéu chinh mac do trén thanh slide bar cua

Temperature, top_k, top_p tr 0-1.0.
Quy trinh:

1. Nguoi dung kéo dé diéu chinh trén cac thinh slide bar cua
Temperature, top_k, top_p tir 0-1.0 .

b. Biéu d6 UseCase

/Diéu chinh dé chinh xac vh\‘
"\ tin ciy cia Chatbot /

(/-7\- <<include=>>
) |
Két ndi vao website
Ngudi dung

Hinh 2. 50 Usecase Diéu chinh d6 chinh xé&c va tin cay

c. So do tuin tw

Diéu chinh d6 chinh x4c va
tin cay cua Chatbot

Ngudi dung
f--\'l

jL ul Ha théng

1: B&m nut chon loai docs

l 2: Yéu cau dugc gui

E——

3: Biéu chinh da dudc luu

Hinh 2. 51 So d6 tuan tw Diéu chink d6 chinh xac va tin cdy
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3.1.3.7. bac ta chirc nang Chatbot dwa ra cau tra loi
a. Pac ta chirc nang
Téac nhan: Nguoi dung.
MO0 ta chiic nang: chiic nang Chatbot dua ra cau tra 161 cho phép nguoi
dung nhan céu tra loi tir Chatbot.

Quy trinh:

1. Chatbot hién thi cau tra 1oi trén gi4o dién ngudi ding

b. Biéu d6 UseCase

/

<<include>>

Két ndi vao website

Ngudi dung

Hinh 2. 52 Usecase Chatbot dwa ra cdu tra loi

c. So dd tuan tw

Chatbot dua ra cau tra loi

Ngudi dung

p
jl ul Hé théng

1: Chd chatbot tra Ldi

Tl 2: Yéu céu dudc gli E

— F— u

3: CAu tra 8 dudc trad vé

Hinh 2. 53 So d tuan tu Chatbot dua ra cau tra loi
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3.2. Phan Tich Cac Nguén Dir Liéu

Cac nguon dir liéu cd thé dugc st dung trong viéc huan luyén va kiém thu
Chatbot c6 thé bao gom:

Tap dir lieu PDF: Céc tai liéu, bai bao, sach hoac cac nguon dir liéu van ban
khac c6 thé duoc sir dung dé huan luyén md hinh Chatbot & dinh dang PDF.

Tai liéu Offlline: Tuong tac véi c4c tai liéu ma ban di tién xir ly va vector hoa
va c6 sin trong data. Nhitng tai liéu nay c6 thé duoc tich hop mot cach muot ma vao
cac phién tro chuyén cua ban.

Real-time Uploads: D& dang tai lén cac tai liéu PDF trong suét cac phién tro
chuyén cua ban thong qua giao dién tuwong tac voi nguoi dung, cho phép chatbot xur ly

va phan &ng vaéi noi dung ngay lap tac.

3.3. M6 Ta Qua Trinh Chuan Bj va Tién Xir Ly Dir Liéu:
QUua trinh chuan bi va tién xir ly dit liéu dong vai tro quan trong trong viéc phu

hop véi mé hinh Chatbot. Cac budc c6 thé bao gom:

3.3.1. Khéi tao PrepareVectorDB

o0

1 def init ¢

2 self,

3 data_directory: str,

4 persist_directory: str,

5 chunk_size: int,

6 chunk_overlap: int

7 ) -> None:

a

9 Khdi tao mdt trudng hgp cla PrepareVectorDB.

10

11

12

13 self.text_splitter = RecursiveCharacterTextsplitter(
14 chunk size=chunk size,

15 chunk_overlap=chunk overlap,

16 separators=["\n\n", "\n", " ", ""]

17 )

18 """ € thé dung CharacterTextSplitter, TokenTextsplitter, etc. tuy trudng hgp"""
19 self.data_directory = data_directory

20 self.persist_directory = persist_directory

21 self.embedding function = HuggingFaceEmbeddings(

22 model name="BAAI/bge-large-en-v1.5",

23 # cache_folder=os.getenv( SENTENCE_TRANSFORMERS_HOME ')

Hinh 3. 1 Code ham khoi tao VectorDB
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Trong ham khoi tao, ta khoi tao mét instance cua PrepareVectorDB vai cac
thong s6 nhu thu muc chta dit liéu, thu muc dé luu trir VectorDB, kich thuéc
chunk va sy truing lap gitra cac chunk.

RecursiveCharacterTextSplitter duoc s dung dé chia céc tai liéu thanh céc
phan nho, sir dung cac separators nhu “\n\n”, “\n”, « <, <,
HuggingFaceEmbeddings duoc st dung dé nhung vin ban thanh vecto, voi

mo hinh da duoc chi dinh.

3.3.2. Tai va chuan bi dir liéu

__load all documents(self) -»> List:

LRTRY

Tal t&t cad cac tai liédu tir thu muc hodc cadc thu muc d3 chi dinh.

Returns:
List: Danh sach cac tai liéu da dugc tai.
doc_counter = @
if isinstance(self.data directory, list):
print(“Loading the uploaded documents...™)
docs = []
for doc_dir in self.data directory:
docs.extend(PyPDFLoader(doc_dir).load())
doc_counter += 1
print("Number of loaded documents:", doc_counter)
print("Mumber of pages:", len{docs), "\n\n")
else:
print("Loading documents manually...")
document list = os.listdir(self.data directory)
docs = []
for doc_name in document list:
docs.extend(PyPDFLoader(os.path.join(
self.data directory, doc_name)).load())
doc_counter += 1
print("Number of loaded documents:", doc_counter)
print("Number of pages:”, len(docs), "\n\n")

return docs

Hinh 3. 2 Code ham load documents

Ham _ load_all_documents tai tat ca cac tai liéu tir thu muc hoic danh sach

cac thu muc da duogc chi dinh va tra vé mot danh sach cac tai liéu da tai.
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def  chunk documents(self, docs: List) ->» List:
Chia nhé cac tai 1iéu d3 tai bang text splitter d3 chi dinh.

Parameters:
docs (List): The list of loaded documents.

Returns:
List: A list of chunked documents.

print("chunking documents...")

chunked documents = self.text splitter.split documents(docs)
print("Number of chunks:", len(chunked documents), "\n\n")
return chunked documents

Hinh 3. 3 Code ham chia nho dix liéu

« Ham _ chunk_documents chia nho céc tai liéu da tai thanh cac phan nho sir

dung text splitter dd duoc chi dinh va tra vé mot danh sach cac phan nho cua tai

liéu.

3.3.3. Tao VectorDB

1 def prepare_and save vectordb(self):

Tai, chia nhd, va tao mot VectorDB va@i HuggingfaceEmbbeding, va luu.

Returns:
Chroma: The created VectorDB.
docs = self. load all documents()
chunked documents = self. chunk documents(docs)
print("Preparing vectordb...")
vectordb = Chroma.from_documents(
documents=chunked_documents,
embedding=self.embedding_function,
persist_directory=self.persist_directory
)
print("vectorDB is created and saved.™)
print("Number of vectors in vectordb:",
vectordb. collection.count(), "\n\n")
return vectordb

Hinh 3. 4 Code ham luu vao VectorStore
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o Trong phuong thiic prepare_and_save_vectordb, cac tai liéu duoc tai va chia
nho.

« Sau d6, VectorDB dugc tao bang cach st dung Chroma.from_documents voi
viéc str dung embedding function da duoc chi dinh.

« Cudi cung, VectorDB dugc luu trit trong thu muc di chi dinh.

- vectordb
A processed’, chroma
~ 415fa2ae-3cdb-42d1-9094-4473673247b8

O data_leveld.bin

O« header.bin

O« length.bin

0= link_lists.bin
chroma.sglite3

> uploaded

Hinh 3. 5 Noi luu trit du liéu da duoc chuan bi

3.3.4. Két qua

VectorDB duoc tra vé, san sang cho viéc sir dung trong viéc tao chatbot.
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CHUONG 4. XAY DUNG UNG DUNG

4.1. Cau truc dw &n

~ [ configs

B app_config.yml
v data
~ IF docs

CLIP.pdf

HowtoStartAStartUp.pdf

VisionTransformer.pdf

> I docs 2

~ [ vectordb
> A processed’ chroma
> B uploaded

~ [@F images

Gemma-logo.png

RAGGEMMA Ul.png

serving_lim.png

test.png
> Il notebooks
~ [@F src
~ [+ utils
> W™ __pycache__

@ chatbot.py
load_config.py
prepare_vectordb.py
ui_settings.py

L T

upload_file.py
app.py
lIm_serve.py
lIm_service.py

reference_serve.py

L " "

upload_data_manually.py
£nv

B requirements.txt

Hinh 4. 1 CAu trac dy an
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Chu thich néi dung cac thu muc:

1. configs/app_config.yaml: Thu muc ndy chira tép cau hinh cho chatbot, c6 thé
bao gom céc thiét 1ap nhu cdu hinh may cha, cdu hinh co so dit liéu, ciu hinh
giao dién nguoi dung, ex: directories, IIm_config, splitter_config,

retrieval config, serve,...

2. data/docs: Thu myc nay chaa cac tai liéu dau vao PDF ma chatbot st dung dé
xt ly va tao ra dir liéu hoic vecto. Céc dit liéu nay duoc xu li va luu & tién xu Ii

gitp cho chatbot hoat dong tét hon véi cac dit liéu nay

3. vectordb/processed/chroma: Pay la thu muc luu trir VectorDB da duoc xu ly

va chuan bi dé sir dung trong chatbot.

4. vectordb/uploaded: Thu muc nay cé thé chira cac tép tai 1én tir nguoi dung
hoac dir liéu mai dé cap nhat VectorDB hoac dir liéu dau vao. Céc dit liéu file
PDF nguoi dung tai 1én tir giao dién sir dung sé duoc xu li, tch, chia nho, luu
trir vao day

5. images: Thu muc nay chira cac hinh anh, biéu db hoic tép da phuong tién khac

duoc str dung trong du &n cua ban.

6. src/utils: Thu muc ndy chira cac file md ngudn cac ham sir dung trong chatbot
RAG
Qua trinh xay dung tng dung Chatbot bat dau tir viéc 1ap trinh va trién
khai cac thuat toan va mé hinh LLM can thiét.
Sau d6, ung dung s& dugc phét trién sir dung cac cong nghé va thu vién nhu

Flask dé xay dung mot backend cho wng dung, va Gradio dé tao ra giao dién ngudi

dung dé sir dung.

Quaé trinh trién khai ¢ng dung s& bao gom viéc dwa tng dung 18n mot may cha

hodac mot nén tang dam may dé c6 thé truy cip tir moi noi trén internet.
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4.2. Thiét ké giao dién va chirc niing ciia Chatbot
Thiét ké giao dién ngudi dung cia Chatbot s& tap trung vao viéc tao ra mot trai
nghiém nguoi dung tét nhat, bao gdm viéc cung cap mot giao dién don gian va dé st

dung.

Giao dién s& cung cip mot hop vian ban dé nguoi dung nhap cau hoi va mot khu

vuc hién thi c&c cau tra 1oi tir Chatbot.

Chte ning co ban caa Chatbot bao gom viéc hiéu va phan hdi cac cau hoi cua

ngudi dung mot cach chinh xac va linh hoat.

RAG-GEMMA

Submit text References [J Upload PDF or doc files Clear

0.1 top_k 50 top_p 095

Hinh 4. 2 Tong quan giao dién
Céc thanh phan chinh caa Giao dién:
1. Khung ch@a Giao dién Twong tac:

. Str dung mot khung chira dé cha toan bo giao dién tuong tac, gitp to

chuc va hién thi cac thanh phan mat cach hop Iy trén giao dién nguoi ding.
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2. C&c Phan Twong tac:

. Str dung cac phan tuong tac cua Gradio nhu Textbox, Button, Slider,
Dropdown va UploadButton dé cho phép ngudi ding nhap dit liéu hoidc twong tac véi
urng dung cua chung ta.

. Textbox duoc sir dung dé nhap vin ban tir ngudi ding.

Hinh 4. 3 Text box input

. UploadButton cho phép nguoi dung tai Ién cac tép PDF hoac doc.

[ Upload PDF or doc files

Hinh 4. 4 Button upload

o Céc Slider va Dropdown dugc sir dung dé chon cac tiy chon va cai dat
cho mo hinh.

lemperature 0.1

Hinh 4. 5 Thanh chinh Temperature

Temperature: Chi sb Temperature c6 trong cac model LLM cho phép ty chinh
tir mirc 0 dén 1.0. Tham s6 duoc s dung dé kiém soat mac do dong tinh va sang tao
cuia viéc tao cau tra loi hodc van ban tir md hinh, cang vé 1 thi model s& dwa ra cau tra
loi cang séng tao. Tuy nhién diéu nay ciing lam cho model LLM can nhiéu token va

thoi gian dé dua ra cau tra loi.
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How do you deal with burnout while still being productive and remaining productive i

You just keep going. You rely on people, it's really important, founder depression is a
serious thing and you need to have a support network. But the way through burn out is
just to address the challenges, to address the things that are going wrong and you'll

eventually feel better.

Khi temperature & 0: cau tra I1&i don gian,
dung nhirng gi trong di¥ liéu

The text describes two scenarios:

The first scenario is about dealing with burnout while still being productive in the
context of running a startup. The advice given is to address the challenges, to address

the things that are going wrong, and to have a support network.

The second scenario is about identifying if a market has a fast growth rate and
remaining productive despite burnout. The advice given is to trust your instincts, think
about what you're doing more, and think about what you're seeing people your age

using.

Khi temperature & 0.6: cau tra 1&i dwoc chia lam 2 phan rd rang,
sang tao hon & mirc 0

top_k 50

Hinh 4. 6 Thanh chinh top_k

Top-k: Pay 1a phuong phap gisi han sb lugng tir vung duoc xem xét khi mo
hinh quyét dinh tir vung tiép theo trong qua trinh sinh van ban. Top-k chi dinh rang chi
c6 top k tir vung c6 Xac suit cao nhat s& dugc xem xét. Céc tir veng con lai ndm ngoai
top-k s& bi loai bo. Viéc nay gilp giam bot sy khdng chic chan va 1am cho mé hinh tao
ra van ban c6 tinh nhat quan hon. C6 thé hiéu 1a chi sé nay cang thap thi model sé tap

trung Iy céc tir c6 xac suit cao nhat trong khoang token cho phép trong médi budéc
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Hinh 4. 7 Thanh chinh top_p

Top-p (con duogc goi 1a nucleus sampling): Thay vi giGi han sb luong tir vung,
top-p giéi han tong xac suit cua cac tir vung duoc xem xét trong mdi budc quyét dinh.
Top-p chi dinh ring chi c6 top tir vung cd tong xac suat 16n hon hodc bang p s& duoc
xem xét. CAc tir vung co tong xac suat dudi ngudng p sé bi loai bo, gitp giam bét su
khong chic chan va lam cho van ban sinh ra c6 tinh nhat quan hon. Né duoc hoat dong
chung véi top-k gia tri cang thap thi s& tao ra cu tra 1oi tap trung hon va than trong

hon.
3. Xir ly Dir liéu va Hién thi Két qua:

. Str dung cac ham xu ly dit lidu tir cac module va 16p khac nhau dé xu ly

dir liéu nhap vao tir nguoi ding va tra vé két qua tuong tng.

. Két qua dugc hién thi cho nguoi ding thdng qua céc thanh phan nhu
Textbox va Chatbot.
. Cung cap cac phan hoi cho nguoi ding théng qua viéc hién thi thong béo

va biéu tuong thich/khdng thich.

Hinh 4. 8 Chat véi Bot

. Nguoi dung c6 thé twong tac thém bang cach nhap vao cac nat hoic thyuc

hién cac hanh dong nhu 1a viéc tai Ién tép hodc xda van ban da nhap.
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Clear

Hinh 4. 9 Button Clear

Viéc phai nhing ( embedding) qua nhiéu text, ciing nhu luu trir VA0 memory sé
lam cho may bi tran Vram GPU, nén viéc sir dung nGt Clear 1 can thiét trong RAG

Chatbot. Giup lam sach b nhé cling nhu giam tranh tinh trang tran VRAM trén GPU.

4.3. T6i wu héa va cai thién hiéu suit Chatbot
Pé t6i uu hoa va cai thién hiéu suat caa Chatbot, c6 thé ap dung cac phuong

phéap va ky thuat nhu:

T6i wu hoa thuat toan va md hinh: Cai thién hiéu suat cia mé hinh va thuat toan
LLM théng qua viéc diéu chinh siéu tham sd, tinh chinh kién trdc mé hinh, hoic sir
dung cac phuong phap hoc sau tién tién.

Ti vu hoa backend va giao dién nguoi dung: Téi wu héa ma ngudn va cau trdc
ctia backend dé dam bao wng dung hoat dong muot ma va nhanh chéng. Bong thoi, cai
thién giao dién nguoi dung dé ting tinh than thién va trai nghiém nguoi dung.

Thu thap va phan hoi tir nguoi ding: Lién tuc thu thap phan hoi tir nguoi ding
dé cai thién va tinh chinh Chatbot theo thoi gian. Phan hdi tir ngudi dung s& gilp xéac

dinh céc van dé va diém yéu ciia Chatbot dé c6 thé khac phuc va cai thién.
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CHUONG 5. KET LUAN VA HUONG PHAT TRIEN

5.1. Két qua dat dwoc va nhirng han ché

Trong d0 4n nay, mot chatbot di dugc phat trién dya trén mo hinh RAG-
GEMMA va cung cap giao dién ngudi dung tuwong tac thong qua Gradio. Chatbot nay
c6 kha nang tra 101 cic cAu hoi, cung cap thong tin va tuong tic v6i ngudi dung mot
cach linh hoat va hi¢u qua. Tuy nhién, trong qua trinh thyc hién du 4n, mot sb han ché

da dugc phat hién, bao gém:

1. Toc @9 xir Iy cham: Mot trong nhiing thach thic chinh 1a téc do xtr 1y cua
chatbot chua du nhanh do han ché cua viéc chay mo hinh trén may tinh ca nhan.
Pé mo hinh hoat dong hi¢u qua, yéu cAu mot lugng VRAM GPU manh mé. Du
an st dung mo hinh Google Gemma 7B véi 8.5 ty tham sd, day 13 mot trong
nhitng mé hinh ngdn ngir 16n (LLM) manh m& nhat hién nay. Mic du cung cap
két qua chinh xac va chi tiét, nhung viéc yéu ciu cau hinh phan cing cao di
lam giam tc d6 xu 1y tong thé.

2. St dung mo hinh nhing BAAI/bge-large-en: Trong duy an, md hinh
BAAI/bge-large-en duoc str dung dé tao embedding. Mo hinh nay, mic du hiéu
qué trong viéc chuyén doi dir liéu thanh vector, nhung ciing doi hoéi tai nguyén
tinh toan dang ké, gop phan lam cham qua trinh xur 1y.

3. Gio6i han trong xir ly dinh dang file: Hién tai, chatbot RAG chi c6 kha nang
xtr 1y cac tép tin PDF. Diéu nay giéi han kha ning cia hé théng trong viéc
twong tac véi dir liéu tir cac dinh dang tép tin khac nhu Word, Excel, hay cac
ngudn dir lidu tryc tuyén. Didu nay co thé giy khé khin khi nguoi ding mudn
s dung céc loai tai liéu khac ngoai PDF, giam tinh linh hoat va ti¢n ich cua

chatbot.

Dé phat trién mot chatbot hiéu qua va nhanh chéng, viéc nang cap phan cimg 1a
can thiét, bao gff)m viéc trang bi mdt GPU vé1i VRAM 16n hon dé xu 1y cac mo6 hinh
phuc tap nhu Google Gemma 7B. Ngoai ra, viéc toi vu héa ma ngudn va cac thuat
toan xtr Iy dé ting téc do phan hoi cta hé thong ciing 13 mot giai phap can dugc xem

xét.
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Maic du gap phai nhirng han ché nhét dinh, dv an ndy van mang lai nhiéu gia tri,
dic biét 1a trong viéc khai thac sitc manh cia cac mo hinh ngdn ngir 16n dé cung cip
cac cau tra 101 chinh xac va c6 gia tri cho nguoi dung. Kha ndng tuong tac thong qua
giao di¢n Gradio tao nén mat trai nghi€ém ngudi dung than thién, cho phép nguodi dung

dé dang dat cau hoi va nhan dugc cau tra 161 trong thot gian thyec.

Dé khic phuc nhitng han ché hién tai, cac phién ban tuwong lai cta chatbot c6
thé mé rong kha nang xir Iy nhiéu dinh dang tép tin hon, cai thién tbc d6 xtr 1y thong
qua toi vu hoa phan cing va phdn mém, va 4p dung cic phuong phép tién tién trong
xtr 1y ngdn ngit tu nhién. Bang cach tiép tuc cai tién va phat trién, chatbot nay c6 thé
trg thanh mot cong cu hiru ich va manh mé& hon, dap mg tot hon nhu cau da dang cua

nguoi dung.

5.2. Panh gia hiéu suat va két qua:

RAG-GEMMA

Retrieved content 1: Chatbot

How do personal referrals contribute to successful hiring, according to the speaker?
heory and practice we're going to have later speakers talk about what to d ’

you just can't screw it up . Sources of candidates. This is another thing that stu

wrong a lot. The best source for hiring by far is people that you already know and people that other employees in the
company already know. Most great companies in text have been built by personal referrals for the first hundred employees

Sure, here is the response to the prompt:
and often many more.

founders feel awkward but calling anyone good that they've ever met and asking their
employees to do the same. But she'll notice i f you go to work at Facebook or Google one of the things they do in your first g : :

mployees i HTyoug y y 8 "ng; youl Personal referrals contribute to successful hiring by providing access to high-quality
few weeks is an HR person sits you down and beat out of you every smart person you've ever met to be able to recruit them
candidates and fostering a strong company culture. According to the speaker, the best
These personal referrals really are the trick to hiring. Another tip is to look outside the valley. It is brutally competitive to

g = a W a a Y

Hife engliieers here bistyiou probiably Kriow péople elséwhere I e warld source for hiring is people that you already know and people that other employees in the
company already know. Most great companies have been built by personal referrals for the

Source: HowtoStartAStartUp.pdf | Page number: 3 | View PDF first hundred employees and often many more. By hiring slowly and having an extremely
Retrleved content 2: high bar, companies can ensure that everyone believes in the mission and is dedicated to
their work.

“These hires really matter, these people are what go on to define your company, and so you need people that believe in it

almost as much as you do. And it sounds like a crazy thing to ask, but he's gotten this culture of extremely dedicated people

that come together when the company faces a crisis. And when the company faced a big crisis early on, everyone lived in

the office, and they shipped product every day until the crisis was over. One of the remarkable observations about Airbnb is

that if you talk to any of the first forty or so employees, they all feel like they were a part of the founding of the company.

But by having an extremely high bar, by hiring slowly en:

s that everyone believes in the mission, you can get that. So
let's say, you listened to the warning about not hiring unless you absolutely have too. When you're in this hiring mode, it
should be your number one priority to get the best people. Just like when you're in product mode that should be your
number one priority. And when you're in fundraising mode, fundraising is your number one priority . On thing that

founders always underestimate is how hard it is to recruit. You think you have this

Saueca AStactiin ndf | Page numbar: 3 |

Hinh 5. 1 Panh gia va két qua

Mic du con nhiéu thiéu sot, nhung RAG Gemma di cho thay nhimg két qua
tich cuc, bao gém hoat dong 6n dinh, cung cép cau tra 101 dung véi cau hdi, va truy

xuat dir 1i€u chinh xac. Mot s6 di€ém noi bat cuia RAG Gemma bao gom:

1. Tra loi chinh xdc: Chatbot tra 161 cac cau hoi co6 trong dir liéu mét cach chinh

xéac, dam bao rang nguoi dung nhan dugc thong tin phut hop va dang tin cay.
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2. Truy xuit ndi dung cu thé: Chatbot cho phép ngudi ding xem cac doan ndi
dung ma né st dung dé truy xuit thong tin, bao gdm chi ra tép dir liu va sb
trang cu thé. Diéu nay gitip ngudi dung hiéu rd ngudn gdc cua cau tra 10i va
tang tinh minh bach cua hé thong.

3. Quan ly dir liéu tré chuyén: Ngudi dung co thé xoa dit liéu trd chuyén thong
qua chtrc nang Clear, gitip giam tdii VRAM va bd nhd, ngan chan tinh trang qua
tai va duy tri hiéu suit hé thong.

4. Picéu chinh d9 sang tao: Chatbot cho phép tinh chinh d6 sang tao theo nhu cau
ngudi dung thong qua cac thanh truot diéu chinh nhiét do (temp), top k, va
top_p. Piéu nay giup tuy chinh mac d6 sang tao trong cau tra 101, phu hop véi
céc tinh huéng khac nhau.

5. Sir dung mién phi: Chatbot sir dung hoan toan mién phi véi mé hinh ngon ngir
16n Google Gemma 7B va md hinh nhing BAAI bge-large-en. Diéu niy mang
lai 1oi ich 16n cho nguoi dung, cho phép ho truy cip vio cong nghé tién tién ma

khong phai chiu thém chi phi.

Nhin chung, RAG Gemma da chiing minh dugc hi€u qua ctia minh trong viéc
cung cip cac cau tra 1oi chinh x4c va hitu ich, cing véi kha ning truy xuat va hién thi
ndi dung chi tiét. Nhitng tinh ning nhu quan 1y dit lidu tro chuyén va diéu chinh do
sang tao giup nang cao trai nghiém ngudi dung va toi wu hoa hiéu suat hé thong. Viéc
sit dung mién phi cic mo hinh tién tién ciing 1a mot lgi thé 16n, cho phép nhiéu nguoi

dung tiép can va sir dung cong nghé ndy ma khong gip rao can tai chinh.

Tuy van con nhitng han ché can khic phuc, nhung RAG Gemma da cho thiy tiém
nang lon trong viéc tr¢ thanh mot cong cu hd trg hiéu qua, cung cép thong tin chinh
xac va nhanh chéng cho nguoi dung. Cac cai tién twong lai co thé tip trung vao viéc
nang cao toc do xir 1y, mé rong kha ning xtr 1y nhidu dinh dang tép tin hon va tiép tuc

t6i wu héa trai nghiém nguoi ding
5.3. Hwéng phét trién dé cai thién Chatbot trong twong lai

Trong du 4n phat trién chatbot RAG Gemma, c6 mét s6 hudng phat trién tiém

nang co6 thé dugc xem xét dé nang cao hi¢u suat va tinh linh hoat ctia h¢ thong:
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1. Mé rong dir liéu dau vao: Hién tai, RAG Gemma chi xtr li dugc tép PDF. Tuy
nhién, v6i sy linh hoat va manh mé ctia LangChain, t61 du dinh m& rong kha
nang xu 1y dé hd trg cac dinh dang dir li¢u khac nhu Excel, van ban don thuan
(txt), va nhiéu hon nita. Viéc nay s& mé ra kha ning truy cp va tuong tic véi
mot loat cac ngudn dir liéu phong pht hon, ting tinh tng dung va da dang cho
chatbot.

2. T6i wu héa mo hinh: Téi s& tién hanh nghién ctru va ap dung cic phuong phap
t61 ru hoa mo hinh dé cai thién kha ning hiéu va tra 16i cta chatbot. Diéu nay
c6 thé bao gém viéc tinh chinh siéu tham sb, ting cudng qua trinh huin luyén,
va str dung cac ki thuat moi nhat dé cai thién hiéu suét cua hé thong.

3. Tinh chinh thoi gian phan hdi: Mot muc tiéu quan trong 1a t6i uu héa thoi
gian phan hdi ciia chatbot dé cai thién trai nghiém nguoi dung. Piéu nay co thé
dat dugc thong qua viée téi wu hoéa qua trinh xur 1y, ting cuong coéng nghé
cache, va sir dung céc k¥ thuat tu dong hoa dé toi uvu hoa thoi gian phan hoi.

4. Hb trg da ngbn ngir: T6i dy dinh md rong chatbot dé hd trg nhiéu ngdn ngir
khac nhau dé dap tng nhu cau cia nguoi dung toan cau. Hién tai, chatbot chi hd
trg tot tiéng Anh do cac mé hinh t6i st dung dugc fine-tuning cho tiéng Anh.
Viéc mé rong hd trg ngdn ngir s& md ra co hoi tiép can va twong tac vai nguoi
dung trén toan thé gidi.

5. Thém cac cach input tir ngwoi dung: Toi s€ xem xét st dung whisper-large-
v3 tir Huggingface dé hd tro viéc nhap dit liéu bang giong néi. Piéu nay sé ting
tinh tién loi va da dang cho nguoi dung, cho phép ho tuong tac voi chatbot mot
cach tu nhién hon.

6. Tich hop hoc may ting cwong: Cudi cling, t0i s& nghién clru va tich hop cac
phuong phap hoc may ting cuong dé cai thién kha ning twong tac va hoc hoi
ctia chatbot. Piéu nay c6 thé bao gém viée st dung k¥ thuat ting cuong dé tdi

vu héa quyét dinh va cai thién kha ning twong tac ctia chatbot v6i ngudi ding.

Nhitng huéng phat trién ndy c6 thé gitp cai thién hiéu suit va do chinh xac cua
chatbot, ddng thoi tao ra mot trai nghiém tét hon cho ngudi dung trong twong lai. Bang
cach lién tuc nghién ctru va phat trién, toi hy vong riang chatbot s& tré thanh mot cong

cu hiru ich va da dang, dap trng dugc moi nhu cau cia nguoi dung.
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Tai lieu tham khao

1. LangChain

Automating Customer Service using LangChain:
https://arxiv.org/pdf/2310.05421
LangChain Docs:

https://python.langchain.com/v0.1/docs/get started/introduction/

Khéa hoc tir Coursera:

https://www.coursera.org/projects/langchain-chat-with-your-data-

project
. Huggingface

Transformers: State-of-the-Art Natural Language Processing:
https://arxiv.org/pdf/1910.03771

Tai liéu tur trang cha HuggingFace:

https://huggingface.co/docs

Tai liéu vé Transformers cia HuggingFace:
https://huggingface.co/docs/transformers/index
. ChatGPT

https://chat.openai.com/

. Deeplearning.ai

https://learn.deeplearning.ai/

. Tai liéu vé huggingface transformers :

https://huggingface.co/docs/transformers/index
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