RAG véi dit liéu phi
cau tric

RAG (Retrieval-Augmented Generation) la mét phuong phép tién tién két hgp gilra truy xuat théng
tin va sinh ngén ng{r ty nhién, dac biét hiéu qua khi lam viéc véi dit liéu phi cau trdc. Thay vi chi
dua vao dir liéu huan luyén san cé, RAG chi déng tim ki€m va khai thac théng tin tir cdc nguén bén
ngoai dé€ tao ra cau tra 10i chinh xac va giau ngr cdnh hon. Piéu nay dac biét hitu ich trong cac tinh
hudng ma di liéu khéng dugc té chirc theo cau tric ré rang, nhu van ban tu do, tai liéu PDF hodc
noi dung web.

Khai pha dit liéu phi cau trdc vai Retrieval-Augmented Generation (RAG)

Gidi thiéu vé Thu vién LangChain - Chia khéa dé xt ly dit liéu phi cau tric

XU ly File Excel Khdong Cau Truc véi LangChain

Thiét [ap mobi truong xu ly dir liéu khéng cé cau trac véi LangChain

e Doc va xtr ly dit liéu Excel véi LangChain

e Xay dung Hé thong Truy xuat Thong tin véi LangChain + OpenAl

e Xay dung hé thong RAG vaGi LangChain va OpenAl




Khai phd dit liéu phi cau truc
vGi Retrieval-Augmented
Generation (RAG)

Hay tudng tugng ban dang phai déi mat véi hang ta tai liéu, bdo cdo dai dong, hgp déng, email,
hay cac tép PDF, Word, PowerPoint... va ban chi can mot manh théng tin nhé an sau bén trong do.
Viéc tim kiém, tdm tat hoac phan tich nhiing dir liéu nay theo cach thu céng that sy mat thoi gian
va gay mét mai.

Pay chinh la thach thuc cua dir liéu phi cau tric - nhiing loai dit liéu khéng tuan theo dinh
dang hang c6t quen thudc nhu trong co sé dir liéu hay bang tinh. Va dé cling la ly do chiing ta can
dén RAG.

RAG (Retrieval-Augmented Generation) la gidi phap giup ban:

e Tu déng truy xuat théng tin tir cac tép khéng cd cau tric.
e Tém tat ndi dung mot cach théng minh.
e Tra 10i cau hoéi dua trén ngr canh thuc té tir dir liéu ban cung cap.

Trong chuong nay, ban sé:

Lam quen véi thu vién LangChain - céng cu chinh gilp x& ly tai liéu phi cau tric.

Hoc céach x ly nhiéu loai dit liéu: Excel, Word, PowerPoint, PDF, EPUB...

Xay dung hé théng retrieval ti cac tai liéu nay.

Tuy chinh cdc ham dé truy xuat va sinh cau tra 16i c6é y nghia tur dir liéu thuc té.

Két qua sau chuong hoc:

Ban sé s& hitu bé céng cu hoan chinh dé lam viéc véi dir liéu phi cau tric: tir viéc tai, chia nhd
van bdn, dén truy xuat théng tin va tao ndi dung cé gid tri. Tat cd dugc ap dung trong cac bai tap
thuc té, nhiéu coding va vi du minh hoa ré rang.

44 DUt liéu phi cau tric cé mat 6 khap noi - email, bao cdo, mang xa héi,
sach dién tu... va kha nang khai thac né khoéng chi la ky nang ky thuat,
ma la mot siéu nang luc.

Hay cung bat dau hanh trinh nay!
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Gidi thiéu vé Thu vién

LangChain - Chia khéa dé xu
ly di liéu phi cau trdc

Vi sao can LangChain?

O phan trudc, ching ta da st dung APl clia OpenAl dé€ xt Iy hinh anh va van ban. Tuy nhién, cé mdt
van dé:

44 MGi trang dugc xur ly riéng 1é » Ching ta bé 16 maoi lién két giilta cac trang.

Hay tudng tugng néu diéu nay xay ra véi cd mot tai liéu PowerPoint, mét bang tinh Excel,
hoac mét cuén sach dién tu dai hang tram trang. Viéc chi x ly tirng phan riéng biét la khéng
hiéu qua.

Vi thé, ta can mét cong cu manh mé hon. D6 chinh la LangChain.

LangChain la gi?

LangChain la mét thu vién va framework cuc ky manh mé, duoc thiét ké dé:
e Xay dung cac Uing dung st dung md hinh ngén ng{r I6n (LLMs).
e Lam viéc vGi dir liéu phi cau trac nhu tai liéu, email, ebook, bdo céo, v.v.

e Tao ra quy trinh xt ly phic tap mét cdch dé dang, cé té chuec.

Néi daon gian: LangChain giup ban két néi cac budc xtr ly dir liéu lai véi nhau - nhu mot chudi
(chain).

Tai sao nén dung LangChain?

LangChain dugc xay dung dé€ giup ban tap trung vao viéc trich xuat théng tin, thay vi viét
hang déng doan ma réi ram. N6 cung céap:



e Cach t6 chirc ré rang cac budc xtr ly (load, chia nhd, truy van, sinh két qua).
e Tich hgp tot véi cdc mo hinh Al nhu GPT-3.5, GPT-4, va cac mo hinh khéc.
e HO trg dir liéu phi cau truc: Excel, Word, PowerPoint, PDF, EPUB...

Cac thanh phan chinh trong LangChain

1.

Document Loaders
DUng dé€ tai cac tai liéu tlr nhiéu dinh dang khac nhau (PDF, DOCX, Excel,...)

. Text Splitters

Gilp chia nhoé van ban I6n thanh ting phan nhd, trdnh vugt qua gidi han token ciia mé
hinh Al.

Embeddings

Dung dé chuyén van ban thanh vector, gitp hé théng hi€u ndi dung dé tim kiém va truy
van.

. Vector Stores

La nai luu trit cAc embedding, gilp truy xuat théng tin nhanh chéng dua trén noi
dung.

Language Models (LLMs)

K&t ndi v4i mé hinh nhu GPT dé tao cau tra 16i, tdm tat van ban, viét lai ndi dung,...

K&t nodi v6i OpenAl thong qua LangChain

LangChain cho phép ban cau hinh két n6i dén GPT dé dang. Dudi day la cac théng s6 co ban:

Tham sé Y nghia

api_key Khoa truy cap OpenAl clda ban

model Chon GPT-3.5, GPT-4,...

temperature Mic dé sang tao cua két qua (0 = chinh xac, 1 = séng tao)
max_tokens Gidi han dé dai dau ra

n

S6 két qua muon tao ra (mac dinh la 1)

stop Ky tu/dau hiéu dé ding sinh van ban
presence_penalty Phat néu tlir d& xuat hién trudc dé (giam lap lai)
frequency_penalty Phat néu tir xuat hién nhiéu lan (ki€m soat tan suat lap)

Thuc té, ban chi can dung api_key , model , va temperature la du dé bat dau.

LangChain + OpenAl la b6 cong cu manh mé gilp ban:

e XU ly nhiéu loai tai liéu khong cé cau truc.
e Tu ddng chia nhé va hiéu ndi dung van ban.
e Truy xuat théng tin theo yéu cau.



e Tao ndi dung mdéi tu dir liéu ca.
Sap téi, ching ta sé di sau vao tirng phan: tlir cach tai tai liéu, chia nho van ban, dén xay dung

hé théng tim ki€m va sinh cau trd 10i - tat ca déu thuc hanh, cé vi du cu thé.

44 Hay chuan bi san mady tinh, trinh soan ma va tai liéu can xua ly. Chung ta
bat dau hanh trinh cung LangChain!
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XU ly File Excel Khong Cau
Trudc voi LangChain

Tinh hudéng thuc té

Hay tudng tugng ban dugc giao nhiém vu phan tich moét file Excel khéng 16 chita day cic phan
hoéi cia khach hang.

File nay co:
e Nhiéu sheet,
e Nhiéu dong h{u ich,
e Nhung cling rat nhiéu dong rac hoac tréng.

Lam sao ban loc ra théng tin quan trong tu mét “rung di liéu” nhu vay?

Day chinh la lGc ban can dén LangChain - mot thu vién manh mé gidp xt ly dir liéu khéng cé cau
trac.

Muc tieéu cua bai hoc:
Sau bai nay, ban sé biét cach:
1. Tai file Excel vao LangChain

2. Chia nho dir liéu dé xu ly t6ét hon
3. Tao embeddings tir d{t liéu d€ phuc vu cho phan tich, tim ki€m hoac sinh ndi dung

Budc 1: Tai dir liéu Excel
Chung ta dung UnstructuredExcelLoader trong module langchain_community .
CU phéap co ban:

from langchain_community.document_loaders import UnstructuredExcelLoader

loader = UnstructuredExcelLoader("reviews.xlsx", mode="elements")

docs = loader.load()

mode="elements" gilp chia nho ting phan trong file Excel.



e Néu file ctia ban cuc ky cé cau tric (vi du: bang biéu déu dan), ban cé thé thur
mode="table" .
e D{I liéu gidbng pandas.read_csv() - chila cach ti€p can “LangChain-style”.

Budc 2: Chia nhé ndi dung (Chunking)

Ly do: Cac mé hinh ngén ng(r c6 gidi han sé lugng token. Néu ban dua vao quéa nhiéu chit, né sé
bi cat mat ndi dung.

Gidi phap: Dung RecursiveCharacterTextSplitter
from langchain.text_splitter import RecursiveCharacterTextSplitter

splitter = RecursiveCharacterTextSplitter(chunk_size=2000, chunk_overlap=200)

chunks = splitter.split_ documents(docs)

e chunk_size: do dai moi doan van ban.
o chunk_overlap: phan ndéi dung lap lai gilta cac doan (d€ gilr nglt cadnh lién mach).

Vi du:

e NEu ban dat chunk_size=2000 va chunk overlap=200 , mOi doan mai sé gitr lai 200 ky tu cudi
cla doan trudc.

Goi y:

e NEu dir liéu ctha ban la dadnh gia ngan (reviews), ban cé thé gidm xuéng chunk_size=300 ,
chunk_overlap=50 cho tiét kiém tai nguyén.

Budc 3: Tao Embeddings (bi€u dién nglr nghia)

DUNg OpenAlEmbeddings tir LangChain dé bién cac doan van ban thanh vector ngit nghia.
from langchain_openai import OpenAlEmbeddings

embeddings = OpenAlEmbeddings(model="text-embedding-3-large")

MO hinh text-embedding-3-large la phién ban tét nhat hién tai cta OpenAl.

Luu y:

e API Key can dugc bdo méat bang bién méi truong hoac file secrets .
e Néu ban muén tiét kiém chi phi, cé thé dung model embedding nhe hon hoac tao
embeddings tuy chinh (sé hoc sau).



Tong két
Chung ta da hoc:
1. Cach nap dit liéu Excel vao LangChain

2. Céach chia nho van ban dé x{r ly hiéu qua
3. Cach tao embeddings dé€ chuén bi cho céc tac vu phan tich Al

Tu khoa quan trong:
e chunk_size va chunk overlap la 2 yéu té then chét anh hudng dén hiéu qua va dé chinh xac.
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Thiét [ap moi truong xu ly dir

liéu khéng cd cau tridc véi
LangChain

Trong phan nay, ching ta sé thiét lap mdi truong lam viéc dé xi ly dir liéu khéng cé cau truc
bang thu vién LangChain va cac céng cu lién quan.

Chung ta sé thuyc hién diéu nay thong qua Google Colaboratory, mot cong cu tuyét vai dé viét va
chay mé Python truc tuyén, déng thaoi dé dang tich hgp véi Google Drive.

Budc 1: Tao moi truong lam viéc trén Google Colab

e M@ thu muc unstructured data trong du an rack
e Nhan chu6t phdi - New More - Google Collaboratory

Day sé la noi ban viét cdc doan ma dé xu ly dir liéu.

Budc 2: Cai dat cac thu vién can thiét

Thu vién chinh:

e langchain — Xt ly d{r liéu va tao pipeline théng minh

e langchain-community — Loader cho cac dinh dang khong cau trdc nhu Excel, PDF, EPUB...
e openai — Tao embeddings, LLM

e faiss-cpu — Dung dé€ xay dung hé thong truy xuat vector (retrieval system)

Ipip install langchain-community langchain openai faiss-cpu

Budc 3: Thiét 1ap APl Key cho OpenAl

S dung Google Colab, ban cé thé luu APl Key dudi dang dif liéu ngudi dung:
from google.colab import userdata

OPENAI_API_KEY = userdata.get('janai_course')



Budc 4: Két ndi véi Google Drive

Google Drive sé la noi chlra cac file dit liéu nhu .xIsx , .pdf, .docx, .epub ...

from google.colab import drive

drive.mount('/content/drive')

Sau dé ban déi thu muc lam viéc sang thu muc dit liéu:
%cd /content/drive/MyDrive/your-folder-path

Budc 5: Import cac module quan trong

# Load dr liéu Excel

from langchain_community.document_loaders import UnstructuredExcelLoader

# Chia nhé dir liéu

from langchain.text_splitter import RecursiveCharacterTextSplitter

# Goi LLM va tao Embeddings
from langchain_openai import ChatOpenAl, OpenAlEmbeddings

# Vector store - FAISS

from langchain.vectorstores.faiss import FAISS

# Hién thi Markdown trong notebook
from IPython.display import display, Markdown

Tong két

Trong bai gidng nay, ban da:

Tao Google Colab notebook cho du an

e Cai dat cac thu vién can thiét cho xt ly dit liéu khéng cau tric
K&t n6i APl OpenAl

Lién két vGi Google Drive dé€ truy cap dir liéu

Import cac thanh phan chinh tr LangChain
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A

Poc va xu ly dir liéu Excel
vGi LangChain

Trong bai hoc nay, chilng ta sé:
1. Poc dit liéu tu file Excel

2. Phan tich va hién thij dir liéu
3. Chia nho d{ liéu thanh cac chunk dé chuan bi cho viéc tao embeddings

Budc 1: Poc dir liéu Excel

Chulng ta sé sir dung UnstructuredExcelLoader tir langchain_community dé doc file reviews.xlsx .
Day la tap dit liéu chlra cac danh gia va binh luan dén ngay 21 thang 8 nam 2024.

from langchain_community.document_loaders import UnstructuredExcelLoader

loader = UnstructuredExcelLoader("reviews.xlsx", mode="elements")

docs = loader.load()

Ghi cht: mode="elements" gilp tach ndi dung trong Excel thanh céc phan t& nhé nhu ting dong,
ting 0 - diéu nay giap xt ly linh hoat hon.

Budc 2: Hién thi dir liéu
Hién thi 5 phan tlr dau tién dé kiém tra két qua:
docs[:5]

Ban sé thay mét s6 dir liéu hién thi nhu TD, TR - diéu nay thé& hién dir liéu gbc dugc bi€u dién theo
dang bang.

Budc 3: Chia nhd van ban (Chunking)

Tai sao can chunk?

e D{r liéu 16N sé khé xtr ly mét lan
e Embedding c6 gidi han d6 dai token (vd: 4096 tokens)
e Chunk nho gitp dé dang truy van va tim ki€ém hon



Thuc hién chia nho

from langchain.text_splitter import RecursiveCharacterTextSplitter

text_splitter = RecursiveCharacterTextSplitter(
chunk_size=2000,
chunk_overlap=200

chunks = text_splitter.split_documents(docs)

Hién thi 5 chunk dau tién:

chunks[:5]
Meo:
e chunk_size=2000 c6 thé thay d6i tuy vao do dai dir liéu

e NEu file rat 16n (nhiéu triéu dong), ban nén dung chunk nhd hon hoac chia theo ndi dung
logic hon (theo tiéu dé, doan...)

Ghi chu ve du lieu
Khi hién thi chunk, c6 thé ban sé thay cac thé nhu <td> hoac <tr> :

e <td>: thé hién 6 trong bang
e <tr>: thé& hién hang trong bang

Diéu nay la binh thuong khi xt ly dit liéu dang bang - ban c6 thé loc hoac x{ ly thém néu mudn dit
liéu "sach" hon.

Tong két

Ban vlua hoc céch:
e Tai dir liéu tlr file Excel bang LangChain
e Hién thi mo6t phan dir liéu

e Chia d{r liéu thanh cac phan nhd dé chuan bi cho budc ti€p theo
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Xay dung Hé théng Truy
xuat Thong tin vai
LangChain + OpenAl

Trong bai hoc nay, chilng ta sé:

Tao embeddings tu d{r liéu

Luu embeddings vao co sé dit liéu (vector store)

Xay dung mét retrieval system - hé thong tim kiém van ban dua trén y nghia
Truy van dif liéu bang cau hoi thuc té

P wWwhH

Budc 1: Tao Embeddings

Chung ta sé dung mo hinh OpenAl text-embedding-3-large dé chuyén cac chunk van ban thanh
vector sé.

from langchain_openai import OpenAlEmbeddings
embeddings = OpenAlEmbeddings(

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

openai_api_key="YOUR_API_KEY"

44 Luu y: Tén model can cé dau gach ngang ( - ) thay vi dau gach duéi ()
Sai: "text_ embedding 3 large" — DUng: "text-embedding-3-large"

Budc 2: Tao Vector Store (Database)

Ching ta luu cdc embeddings vao moét co sé dir liéu dé cé thé tim kiém lai.
from langchain.vectorstores import FAISS

db = FAISS.from_documents(chunks, embeddings)



Ghi chu: FAISS |la m6t thu vién nhanh va hiéu qua dé tim ki€ém vector tuong tu.

Budc 3: Truy van hé théng

Bay gid ching ta c6 thé bat dau truy van hé théng:

query = "Give me my worst reviews"

results = db.similarity_search_with_score(query, k=5)

e k=5:tim 5 doan van ban gan nhat véi cau haéi
e Sr dung cosine similarity dé do d6 gan gilta vectors

44 Cosine Similarity: do gdc gilta hai vector - cang gan nhau, géc cang nhé - van
ban cang lién quan

~ rd ~
Két qua Truy van
Két qud sé la danh sach cac doan van ban giéng véi truy van:

for doc, score in results:

print(doc.page_content, "\nScore:", score)

Ban c6 thé thay dir liéu cé thé con 16n xon (vi du c6 <td>, <tr> ), diéu nay sé dugc cai thién bang
budc xtr ly sau.

- 2?2 m 7 Py
Giai thich them
e M&i chunk cé d6 dai khodng 2000 tokens vGi 200 tokens trung lap gitra cac chunk
e Embedding giup "ma hdéa y nghia" clia van ban thanh vector
e Truy van sé dugc anh xa sang vector va so sanh vdi cac chunk da ma héa
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Xay dung hé théng RAG véi
LangChain va OpenAl

Muc tiéu

e Hiéu cach xtr ly dir liéu tir hé thong tim kiém thong tin (retrieval).

e Hop nhat dit liéu dau ra tu retrieval dé s dung trong budc sinh van ban (generation).
e Tao prompt don gidn dé dua vao md hinh sinh ctia OpenAl.

e Tich hgp LangChain dé€ goi APl OpenAl mot cach tién lgi.

e Danh gia hiéu suat va gidi han ciia mo hinh.

1. TGng quan vé budc retrieval

Sau khi hé théng retrieval trd vé két qud, ban sé nhan dugc mét danh sach cac tai liéu (docs _files)
tuong Ung vdi truy van cda ban.

Cau truac di liéu

len(docs_files) # so luong két qua

docs _files[0] # (page_content, score)
e docs files la danh sach cac tuple.
e Méi tuple gém:

o page_content : ndi dung van ban.
o score : diém s6 danh gid mdc d6 lién quan.

2. Hgp nhat van ban dé dung trong budc generation

Trudc khi sinh cau tra 10i, chling ta can ghép cac page_content thanh mot khéi van ban I6n:

context_text = "\n\n".join([doc.page_content for doc, score in docs_files])

Muc dich:

e Tao bG6i canh thong nhat cho mo hinh sinh van ban.
e D& dang truyén vao prompt.

3. Tao prompt don gian cho mo6 hinh sinh



prompt = f"""Based on this context:
{context_text}

Please answer this question:

{query}

If you don’t know the answer, just say you don’t know."""
Luu y:

e Ludn khuyén khich mo hinh trd 16i "khéng biét" néu khéng cé théng tin.
e Tranh hién tugng "hallucination" (m6 hinh bia ra théng tin).

4. Goi OpenAl API théng qua LangChain

from langchain.chat_models import ChatOpenAl

model = ChatOpenAl(
openai_api_key=API_KEY,
model_name="gpt-40",

temperature=0

e S dung GPT-40 cho hiéu suat tét hon.
e temperature = 0 dé ddm bao tinh chinh xac, khéng séng tao.

5. Thuc thi truy van va hién thj két qua

response_text = model.invoke(prompt).content

display(Markdown(response_text))

e Goi md hinh dé sinh céu tra |0i dua trén prompt .
 Hién thi dudi dang Markdown dé& dé doc.

6. Phan tich va danh giad két qua

e K&t qua chua hoan hdo: trd vé "no comment" hoac théng tin khéng day du.
e Ly do:

o Prompt chua téi uu.

o D{r liéu qua nhiéu (2000 tokens x 5 docs).

o Truy van chua ré rang ("Give me my worst reviews with comments").



7. Hudng phat trién ti€p theo

e T6i vu prompt dé€ ré rang hon (VD: yéu cadu kém comment cu thé).
e GiGi han context hoac loc d{t liéu trudc khi truyén vao moé hinh.
e Tao cdc ham tai s dung cho qua trinh merge, prompt, goi API.

8. Két luan

DU chua toi uu, nhung ban da hoan tat mét pipeline RAG don gian:

1. Tim kiém théng tin (Retrieval): trd vé cac doan van ban lién quan.
2. Ghép context: tao ng(t cdnh thong nhat.
3. Sinh van ban (Generation): mo hinh tra |16i dua vao context va truy van.
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