Co sd cla Hé thoéng
Truy xuat(Retrieval
system)

Co ché tim kiém, truy xuat dit liéu lién quan dén mot truy van ngudi dung (text, hinh
anh, v.v.).

Céc hé théng nhu search engines, document retrieval, question answering...

ndi vé nhitng hé théng Al nhu ChatGPT + tim kiém dir liéu, thi "Hé thong Truy xuat" &
day am chi kién tric Retrieval-Augmented Generation, mét dang moé hinh két hop:

o Retrieval module (phan truy xuat)

o Generation module (phan sinh ndi dung)

Gidi thiéu

Truy van Théng tin (Information Retrieval - IR) - Nén tadng cla Hé thong Tim kiém va Al

TU ding(Stopwords) va Rut gon tur vé goc(stemming)

RAG (Retrieval-Augmented Generation)

Tokenization (Tach T&) - Nén Tang X& Ly Ngon Ng&t Tu Nhién (NLP)

Hiéu cach hoat déng cla Vector Space Model (VSM)

Tam quan trong cta TF-IDF trong xt& ly ngén ng(t tu nhién (NLP)

M6 Hinh Truy Xuat Théng Tin Boolean (Boolean Retrieval Model)

Thuc hanh Python: M6 hinh Boolean Retrieval

M4 hinh truy xuat xac suat(Probabilistic Retrieval Model)

LongRAG va LightRAG

Bai Thuc Hanh LongRAG: Truy Van Thong Minh Trén Tai Liéu Dai




Gigi thiéu

Ban td mo vé "phép thuat" dang sau nhirng két qua tim kiém? Phan nay sé bat mi tat ca.
Chung ta sé hoc nguyén ly co ban cia hé théng truy van va hiéu cach cac cong cu tim ki€m hoat
dong.

Ban sé& nam viing nhirng ky thuat then chét—nhiing ky nang tudng chirng chi danh cho chuyén gia.

1. Tokenization & Tién Xu Ly D Liéu

e Tokenization: Budc dau tién dé xi ly dir liéu van ban.
e Thuc hanh cac ky thuat tién xir ly, ddm bao dit liéu san sang cho phan tich.

2. Xay Dung Cac Loai Hé Thong Truy Van

e Hé théng Boolean: Sir dung AND, OR, NOT.
e M6 hinh Khéng Gian Vector (VSM): Ung dung TF-IDF.
e M6 hinh Xac Suat Truy Van.

3. Truy Van & Xép Hang Két Qua

e YEu to then chét dé trd vé két qua tim kiém chat lugng cao.

4. Ky Nang Lap Trinh Thuc Té

e Tokenize va tién x& ly van ban.
e Xay dung & truy van inverted index (chi muc ngugc).
e Ap dung céc md hinh truy van.

Ban se dat duoc

e Thanh thao tokenization & tién xur ly.

e Hiéu sau cac md hinh: Boolean, Vector Space, Xac suét.
e Tu tin xay dung va truy van inverted index.

e Kinh nghiém lap trinh &ng dung ngay.



Truy van Thong tin
(Information Retrieval - IR) -
Nén tadng cla Hé thong Tim
kiém va Al

IR la gi? Tai sao ndé quan trong?

Trong bai nay, ban sé hi€u ré Information Retrieval (IR) va tam quan trong cla né trong thoi dai
Al va Big Data.

IR la qua trinh tim kiém thong tin lién quan trong mét tap dir liéu I16n dua trén truy van
cua nguoi dung.

 Khi ban tim ki€ém trén Google, IR chinh la céng nghé dang sau viéc trd vé cac trang web
phu hop.

e Vi du: Ban gb "VHTsoft céng ty céng nghé", hé théng sé quét qua hang ty trang, loc va trd
vé két qud chinh xac nhat.

Cac thanh phan chinh cua IR

1. Indexing (Lap chi muc)

e Xay dung mét "danh muc" théng minh bang cach phan tach van ban thanh cac tu
khéa (token) va luu trit chiing duéi dang dé tim kiém.
e Giong nhu thu vién: Méi cudn sdch dugc gan nhan (tag) dé tra cu nhanh.

2. Querying (Truy van)

e Tim kiém théng tin dua trén dau vao ngudi dung.
e Vi du: Ban hdi trg ly do "Cdch trién khai RAG", n6 sé tra c(ru chi muc va tra vé tai liéu phu
hop.

3. Ranking (Xép hang)

o Sap xép két qua theo dd lién quan, ddm bao thdng tin hitu ich nhat hién thi dau tién.



e Gidong nhu thu thu dat sach phu hgp nhat Ién trén cung khi ban hdi vé moét cha dé.

Cach hoat dong cua hé théng IR

Thu thap dir liéu (Crawling) - Quét website, tai liéu, database.

Tién x& ly (Tokenization, loai bd stopwords, stemming).

Lap chi muc (Xay dung inverted index dé tim ki€ém nhanh).

X ly truy van (Phan tich cdu héi nguai dung).

Xép hang két qua (Dung TF-IDF, BM25, hoac Al dé danh giad dé phu hop).

vk whNh e

Ung dung thuc té cua IR

e Cong cu tim kiém (Google, Bing).

e Thu vién sé (Google Scholar, PDF databases).

e E-commerce (Tim ki€m san pham trén Amazon, Shopee).
e Mang xa hoi (Facebook, Twitter search).

e Tro ly ao (Siri, Alexa dung IR dé€ tra |6i cau hoi).

Vai tro cua IR trong Al & Data Science

e La nén tang cua RAG (Retrieval-Augmented Generation), gilp Al truy xuat thong tin
chinh xac trudc khi tra 10i.

e XU ly ngdn ngir tu nhién (NLP): IR gilp chatbot, search engine hi€u ng{r canh tét hon.

e Big Data: IR t6i uu hda viéc tim kiém trong dataset khéng 16.

44 "Khéng cé IR, Al sé chi la mét c6 may '‘doan mo' thay vi dua ra cau tra
16i chinh xac."

IR khéng chi la c6ng nghé cét 16i cia Google ma con la "xuong séng" cla cac hé thong Al hién
dai. Hiéu IR gilp ban xay dung céng cu tim kiém théng minh, chatbot chinh xac va hé théng phan
tich dir liéu manh mé.

Tac gia: Do Ngoc Tu
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Tu dung(Stopwords) va Rut
gon tu vé goc(stemming)

Stopwords va stemming - hai budc rat quan trong trong qua trinh tién xa ly van ban trong linh
vuc Xt ly ngéon ngir tu nhién (NLP):

Tu dung(Stopwords)

La gi?
Stopwords la nhiing tir rat phé bién trong ngdn ngit nhung it mang y nghia néi dung khi

phan tich, vi du nhu:

Tiéng Viét Ti€éng Anh

"la", "caa", "va", "nhiing", "da", "dang", "sé&", "t6i", "anh", is, the, a, an, in, at, of, with, was...
"Chi”, "mét", ”néy", IlkiaII’ IldéII’ "Véi"...

Tai sao can loai bé?

e Gilp giam nhiéu khi phan tich ndi dung.
 Tiét kiém tai nguyén xu ly (b6 nhdg, thai gian).
e Tap trung vao tu khéa mang y nghia chinh.

Vidu 1:

Cau géc:

44 "TOi dang hoc lap trinh véi Python tai trugng dai hoc."

Cac stopwords:

“ "Téi", ||d-ang||’ IIVéi", "tai“

Sau khi loai bo stopwords:



"hoc lap trinh Python trudng dai hoc"

= K&t qua gitip Mo hinh NLP tép trung vao tir khéa chinh.

Vi du 2:

Cau géc:

44 "Anh ay dad mua mot chiéc xe méi vao hom qua."

Stopwords loai bé:

a4 "Anh é’yu’ ||d-é||' Ilm(’.‘)tll’ ||Vé0||

Két qua:

44 "mua chiéc xe mgi hém qua"

Rut gon tu vé goc(Stemming)

La gi?
Stemming gilp dua céc tlr vé géc tu bang cach cat bo tién té, hau té.

Véi tiéng Viét, diéu nay phic tap han ti€ng Anh do tir cé thé mang nhiéu thanh phan.

Vi du tiéng Anh:

Tu goc (Stem) Tu bién thé

run running, runs, ran
connect connected, connecting
develop developing, developed

Tat ca sé dugc dua vé tur géc: run, connect, develop .

Vidu 1:



Cac tu bién the:

44 "hoc", "hoc sinh", "hoc tap", "hoc hanh", "hoc héi"

Stem (tu goéc):

i "hQC"

Giai thich:

e "hoc sinh" - nguai di hoc
e "hoc tap", "hoc hanh", "hoc hoi" - cac bién thé cta hanh dong "hoc"

= Khi phan tich ndi dung, ta cé thé gom cac tir nay vé cing mét cha dé: “hoc”

Vi du 2:

Cau géc:

44 "Ngudi lao déng dang lam viéc cham chi dé hoan thanh dy an."

Cac tu can stem:
e "lao dong" - "lao d6ng" (gilt nguyén)
e "lam viéc" - "lam"

e "hoan thanh" = "thanh"

Két qua sau khi stemming:

44 "ngudi lao dong lam cham chi thanh du an"

= Cé thé khong tu nhién trong van ndi, nhung rat htu ich cho phéan loai van ban, tim kiém hoac
phan tich nglr nghia.
Cong cu pho bien:

e Porter Stemmer (ti€ng Anh)

e Snowball Stemmer



e Véi tiéng Viét: cong cu VnCoreNLP, pyvi, underthesea ,...

Vi du tiéng Viét:

Cau: "Hoc sinh dang hoc bai hoc méi."
- Sau stemming: "hoc sinh hoc bai hoc méi"
(TU "hoc" dugc gilr nguyén; "hoc sinh" va "bai hoc" khong can tach vi van gilt nghia)

Tong két méi quan hé:

Ky thuat Muc dich Két qua

Tokenization Tach van ban thanh ti/token ["Toi", "da", "di", "dén"...]

Stopword Removal Loai bo tlr phé bi€n khéng can ["T6i", "di", "truong", "sang"]

Stemming Pua tlr vé goc ["T6i", "di", "truong", "sdng"] (hoac goc thém néu cd)

Dung thu vién xt ly ngon ngir tu nhién (NLP)

Vi du bang Python + thu vién Underthesea

from underthesea import word_tokenize

# Cau vidu

sentence = "T6i dang hoc lap trinh Python tai truong dai hoc."

# Tach tu
words = word_tokenize(sentence, format="text")

print("Cac tu trong cau:", words)

Loai bd stopwords thu cong:

StOpWOf’dS - [lltéiu, ||dang||' ”tai", |||‘a||, "Vé", "Cl]a", "mét”, ||nhl’:rng||, ||n‘ay||' "dé"]
filtered_words = [word for word in words.split() if word.lower() not in stopwords]

print("Sau khi loai bé stopwords:", filtered_words)

Vi du nhan dién stemming (rut gon tu)

words = ["hoc", "hoc sinh", "hoc tap", "hoc hanh", "hoc héi"]
stem = "hoc"
for word in words:

if word.startswith(stem):


https://pypi.org/project/underthesea/

print(f"Tu '{word}' c6 thé dugc quy vé gbc '{stem}")

Nhan biét thu cong (khi khéng dung code)

« Véi stopwords: Tim cac tir qua phé bién, khdng mang nhiéu néi dung riéng biét.
Vi du: "va", "la", "caa", "mot”, "da", "dang", "vai", "cho", "nhu", "nay", "kia"...

e VGi stemming: Tim céc tir lién quan dén cung mét goéc tu, du khac nhau vé hau té
hoac dang st dung.
Vi du: "choi", "chai dua", "choi game", "choi thé thao" - chung mét géc la "choi"

Mot s cong cu goi y

Cong cu Tinh nang chinh Ngon ngir
Underthesea Téch tlr, POS tagging, nhan dién tur goc Tiéng Viét
VnCoreNLP Téch tlr, phén tich nglr phdp, NER Tiéng Viét
spaCy + pyvi Két hgp dé xtr ly van ban tiéng Viét Tiéng Viét
NLTK H6 trg stopwords tiéng Anh manh mé Tiéng Anh
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RAG (Retrieval-Augmented
Generation)

Hay clng tim hi€u chi tiét vé RAG (Retrieval-Augmented Generation) — moét ky thuat rat quan
trong trong viéc xay dung hé thong Al cé kha nang tra |6i chinh xac dua trén kién thic bén ngoai,
vi du nhu tai liéu ndi b0, co sé tri thic cong ty, v.v.

1. RAG la gi?

RAG (Retrieval-Augmented Generation) la mot kién triuc két hop giira hai thanh phan:

1. Retrieval (Truy xuat)
- Truy van va tim kiém thong tin phu hop tir co sé dir liéu, tai liéu, van ban, v.v.

2. Generation (Sinh van ban)
- Dua vao théng tin da truy xuat, moé hinh ngdén ngt (LLM nhu GPT) sé sinh ra cau tra
16i tu nhién va cé ngir canh.

44 Muyc tiéu: Gip md hinh tra 16i chinh xac va theo ngir canh cu thé, thay vi chi
dua vao kién thic da dugc huan luyén tu trudce.

2. Tai sao can RAG?

M6 hinh LLM nhu GPT cé han ché:

e Khong biét thong tin mai hoac riéng biét (vi du: chinh sach ndi bd, hudng dan s dung cua
cobng ty).
o Dé “bia ra” cau tra 1oi khi khdong chac chan.

RAG khac phuc diéu dé bang cach thém mét budc tim ki€m thdéng tin that, réi méi tra
loi.

3. Quy trinh hoat dong cua RAG

[Cau héi nguoi dung]
l
[1] Truy vdn - Tim van ban lién quan trong co sé dir liéu

l



[2] Sinh - Dua théng tin tim dugc vao prompt - M6 hinh tao cau trd 106i
l

[Tra I0i chinh xac va ré rang]

4. Vi du cu thé vé RAG

Tinh huéng:

Ban c6 mét tai liéu ndi bd huéng dan sit dung phan mém quan ly kho. Nguoi dung hai:

44 "Lam sao dé€ kiém ké ton kho dinh ky?"

Budc 1: Truy xuat tai liéu lién quan
e Hé thong tim dugc doan van ban trong tai liéu cé ndi dung:
44 "DE kiém ké toén kho dinh ky, ngudi quan ly can truy cap vao module 'Bdo cdo

kho', chon chiic nang 'Kiém ké', va thuc hién quy trinh dém thuc té, sau dé doi
chiéu véi hé théng."

Budc 2: Sinh cau tra loi tu nhién
M6 hinh dugc "bom" doan tai liéu vao prompt, va tra 10i:
44 "DE kiém ké toén kho dinh ky, ban hdy vao module 'Bdo cédo kho', sau dé chon

'Ki€m ké'. Thuc hién dém hang hda thuc t&€, nhép so liéu va hé théng sé doi
chiéu véi ton kho ghi nhan trong phan mém."

Day la cau trd 16i sinh ra tir moé hinh nhung cé ndi dung chinh xac, khong bia dat, vi dua trén
van ban cé that.

5. Cdc cdng cu/cdng nghé dé trién khai RAG

Thanh phan Cong cu phé bién
Truy xuat dit liéu FAISS, Weaviate, Elasticsearch
Tach doan van LangChain, Haystack

LLM tra loi GPT-4, Claude, Mistral, LLaMA, v.v.



Thanh phan Coéng cu phé bién

Framework RAG LangChain, Llamalndex, Haystack

6. Mot s6 ung dung thuc té cua RAG

Ung dung Mo ta

H6 trg khach hang (chatbot) Trd 16i cau hdi tir khach dua trén tai liéu cong ty

Tro ly tai liéu ky thuat Giai thich huéng dan st dung, quy trinh phuc tap

Tim kiém cé ng(r canh Cai thién két qua tim kiém véi cau tra I6i sinh ngén nglr tu
nhién

Tém tat bdo cdo dai Tim doan lién quan réi tdm tat hoac giai thich cho ngudi
dung

Tom tat
Muc Noi dung

[ RAG la gi? Két hgp tim kiém théng tin va sinh van ban

(I Lgi ich Trd 16i chinh xac, cap nhat, khéng bia

[l Hoat déng Truy xuat - Tao cau tra 10i

[IJ Cong cu LangChain, FAISS, GPT, Haystack

[0 Ung dung Trg ly ndi bd, chatbot thong minh, tim ki€Em nang cao

Tac gia: Po Ngoc Tu
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Tokenization (Tach Tu) - Nén
Tang Xu Ly Ngbn Ngir Tu
Nhién (NLP)

Tokenization la gi?

Tokenization la qua trinh chia nhé van ban thanh cac don vi nhd hon nhu tlr, cum ti&r hodc cau, goi
la token.

Vi du:

44 "VHTSoft is a technology company"
- Tokens: ["VHTSoft", "is", "a", "technology", "company"]

Tudng tugng tokenization gidng nhu viéc cat mét cudn sach thanh tung tur riéng Ié hoac tach
cac cau—day la budc cuc ky quan trong trong NLP va Hé théng Truy van Théng tin (IR).

Tai sao Tokenization quan trong?

1. Pon gian héa xu ly van ban
e Bién dir liéu tho thanh cac phan nhd, dé phan tich.
2. Ho trg danh chi muc (indexing)
e Gillp tim kiém va truy xuat thong tin nhanh hon (vd: search engine).
3. Lam sach di liéu
e Loai bd stopwords (tlr khéng quan trong nhu "a", "the"), chudn héa van ban.
4. Giup Al hi€u ngir nghia
e La dau vao cho cdc mo hinh NLP nhu BERT, GPT.

1. Word Tokenization (Tach tu)

e Chia van ban thanh cac tu riéng 1é.
e Vi du:

44 "HOC may rét thi vi" - ["Hoc", "may", "rat", "tha", "vi"]



2. Sentence Tokenization (Tach cau)

e Chia van ban thanh cac cau.
e Vi du:

‘ 44 "TOi thich Al Téi hoc NLP." — ["Téi thich AL", "Téi hoc NLP."]

3. Character Tokenization (Tach ky tu)

e Chia van ban thanh tung ky tu.
e Vi du:

‘ 20 Ao A,

Thach Thic Khi Tokenization

e Xu ly dau cau: Dau cham, phdy c6 nén la token riéng?
e T ghép: "ice-cream", "mother-in-law"—nén tach hay gir nguyén?
o Ky tu dac biét: Emoji, hashtag (#Al), URL.
e Da ngon ngi:
o Ti€ng Viét: "Xin chao" — ["Xin", "chao"]
o Ti€ng Anh: "Hello" - ["Hello"]
o Tiéng Nhat: *"[T1111 "* (khéng cé khoang cach gilra tu).

Trién Khai Tokenization Trong Python

SUr dung thu vién NLTK (Natural Language Toolkit):

import nltk

nltk.download('punkt') # Tai dit liéu tokenizer

# Word Tokenization

from nltk.tokenize import word_tokenize
text = "VHTSoft is a technology company"
tokens = word_tokenize(text)

print("Word Tokens:", tokens) # Output: ['VHTSoft', 'is', 'a', 'technology', '‘company']

# Sentence Tokenization
from nltk.tokenize import sent_tokenize
text = "I love Al. | study NLP."

sentences = sent_tokenize(text)



print("Sentence Tokens:", sentences) # Output: ['l love Al', 'l study NLP.']

Tién X Ly Van Ban(TextPreprocessing)

Sau khi tokenization, budc ti€p theo & chuan héa van ban bang céch:

1. Chuyén thanh chir thuéng (lowercase)
2. Loai bo cac token khéng phai chir va sé (non-alphanumeric)

Trién Khai Preprocessing Trong Python

import re

from nltk.tokenize import word_tokenize

def preprocess(text):
# 1. Chuyén thanh chir thudng

text = text.lower()

# 2. Tokenization

tokens = word_tokenize(text)

# 3. Loai bo token khong phai chii/s6 (gilt lai tir co dau)
tokens = [token for token in tokens if re.match(r'~[a-z0-

04343255333535252862880888888600660006660060680 iTiTUGGUUTUTGTUYYYYyd]+$', token)]
return tokens

# Vi du céc tai liéu

documents = [
"VHTSoft is a TECHNOLOGY company!",
"Al, Machine Learning & NLP are COOL.",

"X ly ngébn ngl tu nhién (NLP) rat quan trong!"

# Tién xU ly tung tai liéu

preprocessed_docs = [' ".join(preprocess(doc)) for doc in documents]

# Két qua
for i, doc in enumerate(preprocessed_docs):

print(f"Document {i+1}: {doc}")



Két Qua Sé La:

Document 1: vhtsoft is a technology company
Document 2: ai machine learning nlp are cool

Document 3: x ly ngon ng{ ty nhién nlp rat quan trong
Giai Thich:

e text.lower() : Chuyén tat ca thanh ch{r thuong dé€ dong nhat hoa.
e re.match() : Chi gilr lai token ch(ra ch(r céi (k& ca tiéng Viét), s6.
e ''join() : Ghép cac token lai thanh cau sau khi xtr ly.

Meo Thuc Té Dé Tokenization Hiéu Qua

DU don giadn, tokenization la budc cuc ky quan trong dé phéan tich dr liéu van ban va tao nén tang
cho céac tac vu NLP nang cao. Dudi day la nhitng |10i khuyén thiét thuc:

1. Tién X Ly Van Ban (Preprocess Text)

e Chuan héa dir liéu trudc khi tokenize:
o Chuyén thanh chir thuong ( lowercase ).
o Loai bd ky tu dac biét (nhu 1?2, @ ), nhung gilr lai tir c6 dau (tiéng Viét).
o XU ly viét tat (vd: "ko" - "khong").

e Vi du:

text = "Tokenization 1a BUOC DAU!!I"

text = text.lower() # "tokenization la budc dau!!!"

2. Xt Ly to khong mang nhiéu y nghia(Stopwords) (Handle
Stopwords)
e Stopwords la nhiing ttr it mang nghia (vd: "va", "la", "the").
e Nén loai bd chiing dé€ gidm nhiéu, nhung can thén véi ngir canh:
o Tiéng Viét: "khdng tot" —» Néu xda "khong", nghia ddo ngugc!

e Cach lam:
e Tuy chinh danh sach stopwords dé€ gitr lai tir nhu:

° stopwords = [...] # danh sach tir ding mac dinh

important_words = ['khéng', 'chua’, 'chang', 'chd’, 'dung’']

# Loai bd cac tir phu dinh khoi stopwords



stopwords = [word for word in stopwords if word not in important_words]

o Dung mé hinh hoc sau hiéu ngit canh (BERT ti€ng Viét)
M6 hinh nhu PhoBERT, ViBERT, hoac VietAl-BERT da dugc huan luyén dé€ hiéu tu phu
dinh theo ng(r cdnh, khéng can xu ly thu céng.

Khi Nao Dung Tokenization?

e Xay dung chatbot, search engine.
e Phan tich cdm xuc (sentiment analysis).
e XU ly dir liéu trudc khi dua vao Al model.

Tac gia: Do Ngoc Tu
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Hi€éu cadch hoat dong cua
Vector Space Model (VSM)

1. Muc tiéu bai hoc

Sau bai hoc nay, ban sé:

Hi€éu dugc khai niém Vector Space Model (VSM).

Biét cach bi€u dién van ban dudi dang vector.

Hi€u dugc cach do luong do tuong dong gilra van ban va truy van.
Thuc hanh véi vi du minh hoa don gian bang tiéng Viét.

2. VSM la gi?

VSM (Vector Space Model) la mot md hinh todn hoc dung dé:

e Bi€u dién van ban dudi dang vector trong khéng gian nhiéu chiéu.
e S0 sanh su tuong dong gilra cac van ban hoac gifra truy van nguoi dung va tai liéu.

44 MO tUir (hodc tlr gbc) sé la mot chiéu trong khéng gian vector, con moi van ban
sé la moét diém trong khong gian dé.

3. Céch bi€u dién van ban bang VSM

Cac budc:

1. Tién x ly van ban:
e Chuyén vé ch{r thuong, loai bo dau cau, stopwords, v.v.
2. Tach tu (tokenize).
3. Tao tap tu vung (vocabulary).
4. Biéu dién van ban duéi dang vector (dua trén tan suat xuét hién tu).

Vi du minh hoa
Tai liéu 1:



Toi thich an phé bo

Tai liéu 2:

44 TOi an phé ga vao budi sang

Truy van:

44 TO6i mudn an phé

Tap tu vung (Vocabulary):

[IItéill, ||th|’ch||, "én", ||ph6||, "bb", ||g‘a||, ||VéO||, "bu6i", "Séng", ||mu6n||]

Vector hoa:

Tu Tai liéu 1 Tai liéu 2 Truy van
toi 1 1 1
thich 1 0 0
an 1 1 1
phé 1 1 1
bo 1 0 0
ga 0 1 0
vVao 0 1 0
bugi 0 1 0
sang 0 1 0
muon 0 0 1

4. Tinh do tuong dong bang cosine
similarity



Cong thuc cosine similarity:

A-B

-[|B]

similarity = 1

Két qua nam trong khoang [0, 11, cang gén 1 thi cang giéng nhau.
Thuc hanh:
So sanh truy van "Toi mudn an pha" vai:

e Tai liéu 1 - cha tu "an", "phd", "t6i" (giong nhiéu).
e Tai liéu 2 - cling c6 "an", "phg", "toi".

Nhung:
e Truy van co tir “mudn”, chi xuat hién trong truy van.
e Tai liéu 1 c6 “thich”, “bo”".

e Tai liéu 2 cé nhiéu tir khac khéng lién quan.

- Sau khi tinh cosine similarity, hé théng sé tra vé tai liéu nao tuong déng nhat vdi truy van.

5. Y nghia caa VSM

Uu di€ém Han ché
Dé trién khai Khéng hiéu ngit nghia
C6 thé tinh toan do giéng Khéng xtr ly dugc tlr dong nghia
Phu hgp véi tim kiém van ban Khoéng tot khi van ban dai qua

Vi du cu thé bang Python dé tinh dé tuong déng cosine (cosine similarity) gilta cadc van ban
sir dung Vector Space Model:

1. MG6i truong can cai dat

pip install scikit-learn
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documents = [

"Toi thich an phé bo", # Tailiéu 1
"T6i an phd ga vao budi sang",  # Tai liéu 2
"T6i muén an pha" # Truy van

. Vi du cu thé: So sanh truy van véi hai tai liéu

from sklearn.feature_extraction.text import CountVectorizer
from sklearn.metrics.pairwise import cosine_similarity

import numpy as np

# D(r liéu van ban

documents = [

"TGi thich an phé bo", # Tailiéu 1
"T6i an phd ga vao budi sang",  # Tai liéu 2
"Téi muén an pho" # Truy van

# Khéi tao Vectorizer

vectorizer = CountVectorizer()

# Bi€n dGi van ban thanh ma tran sé (Bag-of-Words)

X = vectorizer.fit_transform(documents)

# Tinh cosine similarity gi(ra truy van (dong cudi) va cac tai liéu con lai

cos_sim = cosine_similarity(X[-1], X[:-1]) # So sanh truy van véi Tai liéu 1 & 2

# In ra két qua
print("D6 tuong dong véi Tai liéu 1:", cos_sim[0][0])

print("Do tuang dong vai Tai liéu 2:", cos_sim[0][1])

. Két qud

Do tuong déng véi Tai liéu 1: 0.75

D6 tuong déng vai Tai liéu 2: 0.6

. Gidi thich
- Truy van "T6i muén an phd" giéng Tai liéu 1 nhiéu hon vi cé chung cac tu "t6i", "an",



||ph(").||.
- Dung CountVectorizer dé bi€u dién van ban thanh vector.
- cosine_similarity tinh ra dé tuong dong.

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Tam quan trong clia TF-IDF
trong xu ly ngén ng(r tu
nhién (NLP)

TF-IDF la gi?
TF-IDF 13 viét tét cla:

e TF - Term Frequency (Tan suat xuat hién cua tu)
e IDF - Inverse Document Frequency (Tan suat nghich ddo cua tir trong toan bd tai liéu)

TF-IDF la mét ky thuat bién van ban thanh s6 dé may tinh hiéu, gilp xac dinh tir nao la quan
trong nhat trong mét tai liéu trong s6 nhiéu tai liéu.

Cong thuc
TF (Term Frequency)
Tinh tan suat cia mét tir trong mot van ban:

TF(t,d) = s6 1an xudt hién cda tir t trong van ban d

tong so tif trong van ban d

DF (Inverse Document Frequency)

Tinh dd hiém cua tur trong tap tai liéu:
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« N:Téng s6 tai lidu
. df(t):50tailiéu chia tirt
+ TF-IDF

TF-IDF(t,d) = TF(t,d) x IDF(t)

Vi sao TF-IDF quan trong?

TF-IDF giup... Vi sao

Xac dinh tur khéa chinh Vi tir thudng xuyén xuat hién nhung khéng phé bién trong nhiéu tai liéu
Cai thién tim kiém thoéng tin Gilp hé thong tim ki€ém xac dinh tai liéu lién quan nhat

Loai bo tlr khéng quan trong Nhu "la", "va", "nhung" thudng xuat hién khap nai (IDF thap)

Vi du cu thé

Dir liéu:

documents = [
"Toi thich hoc lap trinh Python",
"Python la mot ngon nglr [ap trinh manh mé",

"T6i hoc Python moi ngay"

Ma Python:
from sklearn.feature_extraction.text import TfidfVectorizer

docs = [
"Toi thich hoc lap trinh Python",
"Python la mot ngon nglr [ap trinh manh mé",

"Téi hoc Python mbi ngay"

# Khai tao TF-IDF vectorizer

vectorizer = TfidfVectorizer()
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# Bién d6i van ban

X = vectorizer.fit_transform(docs)

# In tir dién va ma tran TF-IDF
print("TU vung:", vectorizer.get_feature_names_out())

print("Ma tran TF-IDF:\n", X.toarray())

Két qua mau:

e TU "Python" xuat hién nhiéu, nhung vi n6é khéng xuat hién trong moi van ban = cé IDF
tuong doi cao
e TU nhu "Toi", "la" c6 IDF thap = khéng quan trong

Ung dung thuc té ctua TF-IDF

Ung dung Mo ta

May tim ki€m (search engine) X&c dinh ndi dung lién quan dén truy van
Phan loai van ban Vi du: Xac dinh email spam

Ggi y ndi dung Dé xuat bai viét lién quan

Chatbot Xac dinh y dinh ngudi dung trong cau hai

~ /7 m - - - - ~? \ v rd
Két hop TF-IDF voi cosine similarity dé tim van ban
giong nhau
Tim tai liéu (van ban) nao giong nhat véi mét truy van van ban do ngusi dung nhap vao.
Budgc 1: DU liéu dau vao
Gid sir ban c6 moét danh sach céc tai liéu:
documents = [
"T6i thich hoc lap trinh Python",
"Python la mét ngén nglr manh mé va linh hoat",
"Hoc may va tri tué nhan tao dang rat phat trién",

"T6i thuong lap trinh bang Python méi ngay",

"Béng da la mon thé thao toi yéu thich"

Va nguoi dung nhap truy van:

query = "Tdi muén hoc lap trinh bang Python"



Budc 2: Cai dat TF-IDF + Cosine Similarity

from sklearn.feature_extraction.text import TfidfVectorizer

from sklearn.metrics.pairwise import cosine_similarity

# Danh sach tai liéu + truy van

all_texts = documents + [query]

# Vector héa bang TF-IDF
vectorizer = TfidfVectorizer()

tfidf_matrix = vectorizer.fit_transform(all_texts)

# Téach truy van ra khéi ma trén
query_vec = tfidf_matrix[-1]

doc_vecs = tfidf_matrix[:-1]

# Tinh cosine similarity gilta truy van va cac tai liéu

similarities = cosine_similarity(query_vec, doc_vecs).flatten()

# In két qua
for idx, score in enumerate(similarities):

print(f"D06 tuong dong vdéi tai liéu {idx + 1}: {score:.4f}")

# Tim tai liéu gibng nhat
most_similar_idx = similarities.argmax()

print(f"\n[I] Tai liéu giéng truy van nhat: {documents[most_similar_idx]}")
Két qua dau ra

D06 tuong déng vai tai liéu 1: 0.5634
Do tuong dong vai tai liéu 2: 0.3211
D6 tuong déng vdi tai liéu 3: 0.0925
Do tuong déng vai tai liéu 4: 0.7012
Do tuong dong vdéi tai liéu 5: 0.0000

Tai liéu giéng truy van nhat: Toi thudng 1ap trinh bang Python méi ngay

Giai thich:
T

F-IDF gilp ma hdéa muc db quan trong cla tu trong tung van ban.



e Cosine similarity do géc gira cac vector van ban - gdc cang nho thi van ban cang giong
nhau.
e Ta tim ra tai liéu cé do tuong déng cao nhat véi truy van.

Ung dung:

Tim kiém tai liéu

Gai y bai viét lién quan

So khép noi dung nguoi dung trong chatbot
Phat hién trung lap n6i dung

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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MO Hinh Truy Xuat Théng Tin
Boolean (Boolean Retrieval
Model)

1. Muc Tiéu Bai Hoc

Hi€u dugc khai niém va cach hoat dong ctia mé hinh Boolean

S dung dugc cac phép toan logic (AND, OR, NOT) dé€ truy van van ban
Biét uu va nhugc diém cdia md hinh nay

Thuc hanh véi vi du minh hoa cu thé

7/ m " A rd
2. Khai Niem Co Ban
Boolean Retrieval Model la mét md hinh truy xuat thong tin trong doé:
e Tai liéu va truy van déu dugc biéu dién bang cac tap hop tur (terms).

e Nguoi dung s dung cac phép toan logic dé tim tai liéu phu hagp.
e K&t qua truy van la danh sach cac tai liéu thda man diéu kién logic do.

3. Cac Phép Toan Logic Co Ban

Phép Toan Y Nghia Vi du Truy Van

AND Ca hai tir déu phai xuat hién may AND hoc

OR Mét trong hai tir xuat hién mdy OR hoc

NOT Loai bo tai liéu chira tir @6 may AND NOT hoc

K&t hop Dung ngodac dé nhém biéu thic phic (may AND hoc) OR Al
tap

4. Vi Du Cu Thé

Tap Tai Li

4
lm>

u



Tai liéu NGi dung

D1 "Toi yéu hoc may va Al"

D2 "Hoc sau la mot nhanh cua Al"

D3 "May hoc khac véi lap trinh truyén théng"
D4 "Toi hoc lap trinh Python"

Truy Van 1: hoc AND may

e Phan tich:

o Tim cac tai liéu cha cd 2 tU: hoc va may
e Két qua:

o D1 (ch@ra ca "hoc" va "may")

o D3 (cling chlra ca hai)

Két qua: D1, D3
Truy Van 2: Al OR Python

e Phan tich:

o Chi can mot trong hai tur xuat hién
e Két qua:

o D1, D2 (cha "Al")

o D4 (ch&a "Python")

Két qua: D1, D2, D4
Truy Van 3: hoc AND NOT Al
e Phan tich:
o Tai liéu c6 "hoc" nhung khong cé "Al"
o Két qua:

o D4 (cé "hoc", khong cé "Al")

Két qua: D4

5. Biéu Dién Duéi Dang Ma Tran Boolean

Tai liéu hoc may
D1 1 1
D2 1 0
D3 1 1
D4 1 0

Al

Python



Truy van "hoc AND may" = Chi nhitng hang cé cd hai gia tri la 1 tai cét "hoc" va "may".
N - 2
6. Uu va Nhuoc biém

Uu diém:

« Don gian, dé hiéu
e Truy van chinh xac va ro rang
e Hiéu qua vdi cac tap tai liéu nho

[1 Nhuoc diém:

e Khong ho trg tim kiEm ma (fuzzy search)
e Khong xép hang muc d6 lién quan gira cac tai liéu
e Khong linh hoat néu ngudi dung khéng biét chinh xac tur khoda

7. Ung Dung Thuc Té

e Truy van luat trong co sé dit liéu phéap ly
e Hé théng quan ly tai liéu noi bd
e CONng cu tim kiém co ban trong tng dung nhd

8. Két Luan

e Boolean Retrieval la nén tang cla hé théng tim kiém hién dai

e DU don gian, nhung né tao nén méng cho cadc md hinh nang cao hon nhu: TF-IDF, BM25,
hay Vector Space Model.

e Khi két hop véi xt&r ly ngoén ng(r ty nhién (NLP), nd tré nén manh mé hon

Tac gia: Do Ngoc Tu
Céng Ty Phan Mém VHTSoft
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Thuc hanh Python: M6 hinh
Boolean Retrieval

DAy la phan thuc hanh mé hinh Boolean Retrieval bang Python kém theo giai thich chi tiét
tung budc dé€ ban c6 thé hoc dé dang va ép dung vao duy an that.

~ - AN X
1. DU lieu mau
Chung ta sé dung tap tai liéu gom 4 van ban nhu sau:

documents = {
"D1": "T6i yéu hoc may va Al",
"D2": "Hoc sau la mot nhanh cua Al",
"D3": "MAay hoc khac véi lap trinh truyén thong",
"D4": "T6i hoc lap trinh Python"

-~ 2 Ve ~ 2
2. Tién xu ly van ban
Chuyén vé chir thuong, tach tir, va loai bd dau.

import re

def preprocess(text):
# Dua vé chir thuong va bd dau cau
text = text.lower()
text = re.sub(r'[~\w\s]', "', text) # loai bd dau cau
tokens = text.split()

return tokens

# Tién xU ly cho tat ca tai liéu

preprocessed_docs = {doc_id: preprocess(content) for doc_id, content in documents.items()}

3. Tao ma tran Boolean

Mb6i hang la mot tai liéu, moéi cot la mot tlr. Mbi 6 1a 1 (cé tlr d6) hodc 0 (khdéng cd).



# Lay tat ca tir duy nhat

all_terms = sorted(set(term for doc in preprocessed_docs.values() for term in doc))

# Tao ma tran Boolean

import pandas as pd
matrix = pd.DataFrame(0, index=documents.keys(), columns=all_terms)

for doc_id, tokens in preprocessed_docs.items():
for token in tokens:

matrix.at[doc_id, token] = 1

print("Ma tran Boolean:")

print(matrix)

4. Thuc thi truy van Boolean

H6 trg 3 phép: AND, OR, NOT.

def boolean_query(query, matrix):
query = query.lower()

query = query.replace(" and ", " & ").replace(" or ", " | ").replace(" not ", " ~ ")

# Danh gid biéu thirc trén DataFrame
try:

result = matrix.eval(query)

return matrix[result]
except Exception as e:

print("L6i khi x{r ly truy van:", e)

return pd.DataFrame()

5. Th&*r nghiém véi cac truy van

# Truy van 1: "hoc AND may"
print("\nTruy van: hoc AND may")

print(boolean_query("hoc AND may", matrix))

# Truy van 2: "Al OR python"
print("\n Truy van: Al OR python")
print(boolean_query("Al OR python", matrix))



# Truy van 3: "hoc AND NOT Al"
print("\n Truy van: hoc AND NOT Al")

print(boolean_query("hoc AND NOT Al", matrix))

Két qua dau ra mau

Gid s ban chay truy van "hoc AND may" , két qua la:

Truy van: hoc AND may

ai hoc lap may python sau tbi truyén vg yéu
D1 1 1 0 1 0O 0 1 0 0 1
D3 0 1 1 1 0O 0 O 1 1 0

Tom luogc
Buéc Muc tiéu
1. Tién x(r ly Chuyén van ban thanh danh sach tlir don gian
2. Ma tran Boolean Bi€u dién tai liéu dudi dang nhi phan
3. Truy van Boolean Ap dung phép AND, OR, NOT dé loc tai liéu
4. Banh gia truy van Xem tai liéu nao phu hgp véi diéu kién

Tac gia: Do Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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M6 hinh truy xuat xac
suat(Probabilistic Retrieval
Model)

[ A | A
1. Gidi thiéu
M6 hinh truy xuat xac suat gia dinh rang:

44 Moi tai liéu c6 moOt xac suat lién quan dén truy van, va mé hinh sé xép hang
tai liéu theo xac suat do.

Muc tiéu la tdi da héa xac suat ma nguoi dung sé xem tai liéu la lién quan.

2. Cach hoat dong co ban

e Goi:
- R Tailiéu lién quan dén truy van.

« R:Tailiéu khéng lién quan.
« d: M8t tai liéu bat ky.
- @ Truy van tim kiém.

e Chlng ta muon tinh:

P(R|d, q) - x4c suét tai liéu d lién quan dén truy van q.

e Ap dung dinh ly Bayes:
P(d|R,q) - P(R|g)

PRI 9) = =50
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e Vi P(d|q)P(d|g)P(d|q) la hang s6 trong moi tai liéu nén ta chi can so sanh:
P(R|d,q) = P(d|R,q) - P(R|q)

e Trong thuc t&, mo hinh Binary Independence Model (BIM) thuong dugc s dung, véi
moét ham xép hang nhu sau:

Score(d Zlng (Pr (1- utj)

t'rq pt)

e Trong do: )
«  py: xac suak tir txuat hién trong tailiéu lién quan.

« Uy XAC SUAt bl £ xudt hién trong tai liéu khéng lign quan.

3. Ung dung thuc té

M6 hinh nay la nén tdng cho cdc m6 hinh nang cao nhu:

e BM25
e Rocchio (md& rong mo hinh vector)
e Relevance Feedback

Vi du Thuc hanh vdi Python

Bai toan:

Ban c6 5 tai liéu van ban. Truy van la "tri tué nhan tao" . DUng M6 hinh xac suat don gian dé xép
hang.

B6 A liéu:
.
documents = [
“Tri tué nhan tao la tuong lai clia cong nghé.",
"Hoc sau la moét nhanh cuda tri tué nhan tao.",
"Python la ngbén ngir phd bién cho Al.",
"Cong nghé blockchain va tri tué nhan tao két hgp.",

"Du lich Viét Nam rat phat trién."
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query — [IltrI'll, Iltuéll' llnhén“, IItlaoll]
Budc 1: Tién xu ly & Tokenize

import re
from collections import defaultdict

from math import log

def tokenize(text):

return re.findall(r'\w+', text.lower())

docs_tokens = [tokenize(doc) for doc in documents]

query_tokens = set(query)
Budc 2: Tinh xac suat cho tung tiur trong truy van

Chung ta sir dung mét xac suat uéc lugng don gidn nhu sau:

s0 tai lifu co t

bt = — L in:line
tong so tai liéu

def estimate_probabilities(docs_tokens, query_terms):
total_docs = len(docs_tokens)

term_doc_freq = defaultdict(int)

for tokens in docs_tokens:
unique_terms = set(tokens)
for tin query_terms:
if tin unique_terms:

term_doc_freq[t] +=1

p_t={}
for tin query_terms:
# Add-one smoothing
p_t[t] = (term_doc_freq[t] + 0.5) / (total _docs + 1)

return p_t
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p_t = estimate_probabilities(docs_tokens, query_tokens)

Budc 3: Tinh di€ém xac suat cho moi tai liéu

Score(d) = Z log (1 Pt ) néu t xuat hién trong tai lidu
~ — Pt
teg

def score_documents(docs_tokens, query_terms, p_t):
scores =[]
for idx, tokens in enumerate(docs_tokens):
doc_terms = set(tokens)
score =0
for tin query_terms:
if tin doc_terms:
pt = p_t[t]
odds = pt/ (1 - pt)
score += log(odds)
scores.append((idx, score))

return sorted(scores, key=lambda x: x[1], reverse=True)
scores = score_documents(docs_tokens, query_tokens, p_t)

for idx, score in scores:

print(f"Doc {idx+1} (score={score:.4f}): {documents[idx]}")

Két qua dau ra vi du:

Doc 1 (score=2.8287): Tri tué nhan tao la tuong lai cia cdng nghé.

Doc 2 (score=2.1353): Hoc sau la mdt nhanh cua tri tué nhan tao.

Doc 4 (score=2.1353): Cong nghé blockchain va tri tué nhan tao két hop.
Doc 3 (score=0.0000): Python la ngén ngt phé bién cho Al.

Doc 5 (score=0.0000): Du lich Viét Nam rat phat trién.

Tong két

e M6 hinh truy xuat xac suat dua trén viéc tinh todn xac suéat tai liéu lién quan dén truy
van.

e DAy la mo6 hinh nén tang cho cac ky thuat nang cao nhu BM25.

e Thuc hanh Python cho thay cach ap dung mé hinh nay trong thuc té nho gon.
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Tac gia: Do Ngoc Tu
Céng Ty Phan Mém VHTSoft
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LongRAG va LightRAG

1. LongRAG la gi?

Dinh nghia:

LongRAG la phién bdn ma rong cla RAG dé xu ly cac tai liéu dai hon thong qua:

e Truy xuat nhiéu doan dai
e Két hgp véi mé hinh Long-context LLM (nhu Claude, Gemini, GPT-4-128k...)
Uu dié€m:

e Phu hgp cho cac tai liéu I6n nhu:
o Luan van
o Bdo cdo ky thuat
o Tailiéu y té, phap ly

Cach hoat dong:

1. Chia nhd tai liéu dai thanh cac doan Ién hon théng thuong (vi du 1000-3000

tokens).
2. Truy xuat cac doan lién quan nhat tur co sé dir liéu vector.
3. Nap vao LLM c6 thé xi ly nglr cdnh dai dé€ tao ra cau tra 10i chinh xac.

Vi du thuc té:

44 [T] Truy van: "Néu cac bién phap kiém soat rui ro tai chinh dugc md ta trong
phan 4 cia bao cao?"

e LongRAG cé thé truy xudt phan 4 (cé thé dai 2000 tokens) va dua thang vao LLM dé
tra 10i.
2. LightRAG la gi?

Pinh nghia:

LightRAG |a phién ban RAG nhe hon, nhanh hon va tiét kiém chi phi hon, phi hop véi cac
Ung dung thuc té can doé phan hoi nhanh.



Uu diém:

e S dung LLM nhd (vi du Mistral, LLaMA2, Phi-2...)
e T6i uu hda quy trinh truy xuat bang céch:
o Gidm so6 lan truy van
o Nén théng tin dau vao
o Trich loc phan c6t 16i (summarization trudc khi dua vao LLM)
Ung dung:
e Bot tu van nhe trén website
o Ung dung di ddong Al tra 10i cau hdi tir co s& dit liéu nhé

Cach hoat doéng:

1. Truy xuat doan ngan hoac tom tat ndi dung tir tai liéu.
2. Ghép vao prompt téi gian.
3. GUi dén LLM nho - trd 16i nhanh véi chi phi théap.

Vi du thuc té:

44 Truy van: “Dia chi céng ty dugc nhac dén trong hgp déng ¢ dau?”

e LightRAG chi can tim va trich dan doan c6 dia chi ma khéng phai x{r ly toan bd van ban
dai.

3. So sanh nhanh LongRAG va LightRAG

Tiéu chi LongRAG LightRAG

D{r liéu dau vao Van ban dai Van ban ngan hoac da duoc tom tat
Loai mo6 hinh LLM c6 context |6n (GPT-4, Claude) LLM nhé (Mistral, LLaMA2, Phi-2)

T6c do xu ly Cham hon Nhanh hon

Chi phi Cao hon Théap hon

D0 chinh xac Rat cao vdéi tai liéu dai phic tap Tét cho thong tin don gidn

Ung dung phu hop Legal, medical, research Chatbot, mobile app, automation tools

4. Thuc hanh co ban (y tuéng)

Gid sUr ban c6 tai liéu 100 trang PDF va mudn xay chatbot Al:

e LongRAG: DUng LangChain + GPT-4 dé xUr ly toan bd ndi dung chi tiét.



e LightRAG: DuUng sentence-transformers d€ trich xuat nhitng doan cé dia chi email, sé dién
thoai, réi tra 16i bang Mistral-7B .

Tac gia: Po Ngoc Tu
Coéng Ty Phan Mém VHTSoft
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Bai Thuc Hanh LongRAG:
Truy Van Thong Minh Trén
Tai Liéu Dai

Muc tiéu

e Tdi va xir ly van ban dai (PDF/text)

e Chia thanh cac doan dai (long chunks)

e Tao vector embeddings va luu vao FAISS

e Truy xuat cac doan lién quan tir cau hdi ngudi dung

e GUi vao GPT-4 (hoac tuong duong) dé€ sinh cau tra I6i chinh xéac

COng cu can cai dat

pip install langchain openai faiss-cpu tiktoken pypdf
1. Chudn bj van ban dai (vi du: tai liéu PDF)
Gid st ban cé tép bao_cao_tai_chinh.pdf

from langchain.document_loaders import PyPDFLoader

loader = PyPDFLoader("bao_cao_tai_chinh.pdf")

documents = loader.load()

print(f"So trang tai liéu: {len(documents)}")
- rd - - -
2. Chia nho tai liéu thanh doan DAI (Long chunks)
from langchain.text_splitter import RecursiveCharacterTextSplitter
splitter = RecursiveCharacterTextSplitter(

chunk_size=2000, # chunk dai

chunk_overlap=200, # cho ngit cdnh tét han



chunks = splitter.split_documents(documents)

print(f"Téng s6 doan sau khi chia: {len(chunks)}")

3. Tao Embedding va luu trir FAISS

from langchain.vectorstores import FAISS

from langchain.embeddings import OpenAlEmbeddings

embeddings = OpenAlEmbeddings() # Hodc HuggingFaceEmbeddings néu ban muén mién phi

db = FAISS.from_documents(chunks, embeddings)

Ban cé thé luu lai vector store dé dung sau:
db.save_local("longrag_index")

4. Truy xuat thong tin tu cau hoi
query = "Phan tich cac rui ro tai chinh dugc dé cap trong phan 4 clia bao céo?"
docs = db.similarity_search(query, k=5) # Lay 5 doan dai nhat gan nhat

for i, doc in enumerate(docs):

print(f"--- Boan {i+1} ---\n{doc.page_content[:500]}\n")

5. GUi vao GPT dé sinh cau tra 1oi

from langchain.chat_models import ChatOpenAl

from langchain.chains import RetrievalQA
IIm = ChatOpenAl(model_name="gpt-4", temperature=0)
ga = RetrievalQA.from_chain_type(

[Im=Ilm,

retriever=db.as_retriever(search_kwargs={"k": 5}),

return_source_documents=True

result = ga({"query": query})

print("\n Cau tra 1&i:\n", result["result"])

6. Gidi thich hoat dong cua LongRAG



1. Tai tai liéu dai
2. Chia doan Ién

3. Gan vector

4. Tim kiém vector

5. GUi cho GPT

Két luan

Doc toan bo file PDF

Cat doan 2000 tokens dé gilr dugc nglr canh sau
Méi doan - mot vector

Truy xuat doan dai nhat, lién quan nhat

Dua vao cac doan dé tra 18i chinh xac

e LongRAG la ky thuat hiéu qud khi ban can xtr ly tai liéu dai va phuc tap nhu bao cao,

tai liéu y té, nghién clu khoa hoc.

e Uu diém: gilr dugc nglr cdnh dai, do chinh xac cao
e Ban c6 thé két hgp LongRAG véi giao dién chatbot dé trién khai vao doanh nghiép
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