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pip install langchain
pip install unstructured
pip install jq

{EAROARA: 0.0.218

Mi: git clone https://github.com/hwchasel?/langchain.git
AN 4 =10
HENNEkES
A3
SANE;

Ccsv
BAER:

import os
from pathlib import Path

from langchain.document_loaders import UnstructuredCSVLoader

from langchain.document_loaders.csv_loader import CSVLoader
EXAMPLE_DIRECTORY = file_path = Path(__file__).parent.parent / "examples"

def test_unstructured_csv_loader() -> None:


af://n19
af://n20
af://n21

non won

Test unstructured loader.
file_path = os.path.join(EXAMPLE_DIRECTORY, "stanley-cups.csv'")
loader = UnstructuredcSvLoader(str(file_path))

docs = loader.load()

print(docs)

assert len(docs) ==

def test_csv_loader():
file_path = os.path.join(EXAMPLE_DIRECTORY, "stanley-cups.csv'")
loader = CSVLoader(file_path)
docs = loader.load()
print(docs)

test_unstructured_csv_Tloader()
test_csv_loader()

ZFR:
[Document(page_content="\n \n \h Team\n Location\n Stanley Cups\n
\n \n Blues\n STL\n 1\n \n \n Flyers\n PHI\n
2\n \h \h Maple Leafs\n TOR\n 13\n \n \n', metadata=
{'source':

'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/stanley-
cups.csv'})]

[Document(page_content='Stanley Cups: Team\n: Stanley Cups', metadata={'source':
'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/stanley-
cups.csv', 'row': 0}), Document(page_content='Stanley Cups: Blues\n: 1', metadata=
{'source':
'/content/drive/MyDrive/langchain/tests/integration_tests/examples/stanley-
cups.csv', 'row': 1}), Document(page_content='Stanley Cups: Flyers\n: 2', metadata=
{'source':
'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/stanley-
cups.csv', 'row': 2}), Document(page_content='Stanley Cups: Maple Leafs\n: 13',
metadata={'source':
'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/stanley-

cups.csv', 'row': 3})]

FRHPIXE, —MNEBcsVERARENUNE, — RIS,
BAMEXBREFEECSVLoader, B—LBIMISEEATTLUER:

loader = CSVLoader(file_path="./example_data/mlb_teams_2012.csv', csv_args={
'delimiter': ',', # Sk
'quotechar': '"', #
"fieldnames': ['MLB Team', 'Payroll in millions', 'wins'] # {EfMJEIE4R

D)

data = loader.load()



XHEZR

BEE—MIF:
from langchain.document_loaders import DirectoryLoader, TextLoader

text_loader_kwargs={'autodetect_encoding': True}

loader = DirectoryLoader('../examples/",
glob="+%/% txt", # Wtxt i
show_progress=True, # GnRik/e
use_multithreading=True, # fliJ]ZLF
Toader_cls=TextLoader, # {fi T In#Eudi 7
silent_errors=True, # #EI|HiR4kL:
Toader_kwargs=text_loader_kwargs) # nJ Ui {7 difl N 2%

docs = loader.Tload()
print("\n")
print(docs[0])

HTML

from langchain.document_loaders import UnstructuredHTMLLoader, BSHTMLLoader
loader = uUnstructuredHTMLLoader("../examples/example.html™)

docs = Toader.load()

print(docs[0])

loader = BSHTMLLoader("../examples/example.html™)

docs = loader.load()
print(docs[0])

R
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[nTtk_data] Downloading package punkt to /root/nltk_data...

[nTtk_data] Unzipping tokenizers/punkt.zip.

[nTtk_data] Downloading package averaged_perceptron_tagger to

[n1tk_data] /root/nltk_data...

[nTtk_data] Unzipping taggers/averaged_perceptron_tagger.zip.
page_content="Instead of drinking water from the cat bowl, make sure to steal water
from\n the toilet\n\nChase the red dot\n\nMunch, munch, chomp, chomp hate dogs.
Spill 1itter box, scratch at owner,\n destroy all furniture, especially couch
get scared by sudden appearance of\n cucumber cat is love, cat is 1life fat baby
cat best buddy 1ittle guy for\n catch eat throw up catch eat throw up bad birds
jump on fridge. Purr Tike\n a car engine oh yes, there is my human woman she
does best pats ever that\n all i 1ike about her hiss meow .\n\nDead stare with
ears cocked when owners are asleep, cry for no apparent\n reason meow all
night. Plop down in the middle where everybody walks favor\n packaging over
toy. Sit on the laptop kitty pounce, trip, faceplant.' metadata={'source':
'../examples/example.html'}

page_content="\n\nChew dad's slippers\n\n\n\n Instead of drinking water from
the cat bowl, make sure to steal water from\n the toilet\n \nChase the red
dot\n\n Munch, munch, chomp, chomp hate dogs. Spill Titter box, scratch at
owner,\n destroy all furniture, especially couch get scared by sudden
appearance of\n cucumber cat is love, cat is life fat baby cat best buddy
Tittle guy for\n catch eat throw up catch eat throw up bad birds jump on
fridge. Purr 1ike\n a car engine oh yes, there is my human woman she does best
pats ever that\n all i 1ike about her hiss meow .\n \n\n Dead stare
with ears cocked when owners are asleep, cry for no apparent\n reason meow all
night. Plop down in the middle where everybody walks favor\n packaging over
toy. Sit on the laptop kitty pounce, trip, faceplant.\n \n\n\n" metadata=
{'source': '../examples/example.html', 'title': "Chew dad's slippers"}

JSON
BT IRBHIEEE:

import json
from pathlib import Path
from pprint import pprint

file_path="../examples/facebook_chat.json'
data = json.loads(Path(file_path).read_text())
pprint(data)

{'image': {'creation_timestamp': 1675549016, 'uri': 'image_of_the_chat.jpg'},

"is_still_participant': True,

'joinable_mode': {'Tink': '', 'mode': 1},

'magic_words': [],

'messages': [{'content': 'Bye!',
'sender_name': 'User 2',

'timestamp_ms': 1675597571851},
{'content': 'Oh no worries! Bye',


af://n36

{

'sender_name': 'User 1',
'timestamp_ms': 1675597435669},

'content': 'No Im sorry it was my mistake, the blue one is not '
'for sale',
'sender_name': 'User 2',

'timestamp_ms': 1675596277579},

{'content': 'I thought you were selling the blue one!',
'sender_name': 'User 1',
'timestamp_ms': 1675595140251},
{'content': '"Im not interested in this bag. Im interested in the '
'blue one!",
'sender_name': 'User 1',

'timestamp_ms': 1675595109305},

{'content': 'Here is $129',

'sender_name': 'User 2',
'timestamp_ms': 1675595068468},

{'photos': [{'creation_timestamp': 1675595059,

'uri': 'url_of_some_picture.jpg'}],
'sender_name': 'User 2',
'timestamp_ms': 1675595060730},

{'content': 'Online 1is at Teast $100',

'sender_name': 'User 2',
'timestamp_ms': 1675595045152},

{'content': "How much do you want?',

'sender_name': 'User 1',
'timestamp_ms': 1675594799696},

{'content': 'Goodmorning! $50 is too low.',

'sender_name': 'User 2',
'timestamp_ms': 1675577876645},

{'content': 'Hi! Im interested in your bag. Im offering $50. Let '

'participants’
'"thread_path':

'me know if you are interested. Thanks!',

'sender_name': 'User 1',
'timestamp_ms': 1675549022673}],
: [{"'name': 'uUser 1'}, {'name': 'User 2'}],

"inbox/User 1 and User 2 chat',

'title': 'User 1 and User 2 chat'}
i Fi1angchainin#i s
" Tpython

from langchain.document_loaders import JSONLoader
loader = JSONLoader (

file_path="
jg_schema="

. ./examples/facebook_chat.json',
.messages[].content' # <ifi4Expected page_content is string, got

<cTlass 'NoneType'> instead.
page_content=False, # Ri5/GMRNIX—1T)

data = loader.load()

print(datal[0])

FEIER— MY jg_schemaFITFREUEERIEEE. LA, .messages|].content@3kENmessagesil
AEEAcontent=ER, FEFFLA..



ZER:

page_content="'Bye!' metadata={'source':
'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/facebook_chat.jso

n', 'seq_num': 1, 'content': 'Bye!'}

It LAfEmetadata B ERII—LeE0E :

from langchain.document_loaders import JSONLoader

# Define the metadata extraction function.
def metadata_func(record: dict, metadata: dict) -> dict:

metadata["sender_name"] = record.get("sender_name")
metadata["timestamp_ms"] = record.get("timestamp_ms")

return metadata

loader = JSONLoader(
file_path="../examples/facebook_chat.json',
jg_schema=".messages[]"',
content_key="content",
text_content=False, # iGN EIXN NFalse
metadata_func=metadata_func

data = loader.Tload()
d = datal[0]
print(d)
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[1]

Ipip install transformers

Ipip install Tangchain

[23]

Ipip install unstructured

Ipip install jq

[7]

0 #

cd /content/drive/MyDrive/langchain/tests/integration_tests/document_loaders/
/content/drive/MyDrive/Tangchain/tests/integration_tests/document_loaders
[6]

21 #



!git clone https://github.com/hwchasel?7/langchain.git

Cloning into 'langchain'...

remote: Enumerating objects: 38279, done.

remote: Counting objects: 100% (117/117), done.

remote: Compressing objects: 100% (90/90), done.

remote: Total 38279 (delta 53), reused 60 (delta 26), pack-reused 38162
Receiving objects: 100% (38279/38279), 42.71 miB | 13.83 MiB/s, done.
Resolving deltas: 100% (27578/27578), done.

Updating files: 100% (2297/2297), done.

[12]

3 B

Ipython test_csv_loader.py

[Document(page_content="\n \n \h Team\n Location\n Stanley Cups\n
\n \n Blues\n STL\n 1\n \n \n Flyers\n PHI\n
2\n \h \h Maple Leafs\n TOR\n 13\n \n \n', metadata=

{'source':

'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/stanley-
cups.csv'})]

[Document(page_content='Stanley Cups: Team\n: Stanley Cups', metadata={'source':
'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/stanley-
cups.csv', 'row': 0}), Document(page_content='Stanley Cups: Blues\n: 1', metadata=
{'source':

'/content/drive/MyDrive/langchain/tests/integration_tests/examples/stanley-

v v

cups.csv', 'row': 1}), Document(page_content='Stanley Cups: Flyers\n: 2', metadata=
{'source':
'/content/drive/MyDrive/langchain/tests/integration_tests/examples/stanley-
cups.csv', 'row': 2}), Document(page_content='Stanley Cups: Maple Leafs\n: 13',

metadata={'source':
'/content/drive/MyDrive/langchain/tests/integration_tests/examples/stanley-
cups.csv', 'row': 3})]

[15]

0 #

from langchain.document_loaders import DirectoryLoader, TextLoader

text_loader_kwargs={'autodetect_encoding': True}

Toader = DirectoryLoader('../examples/",
glob="""*/* txt",
show_progress=True,
use_multithreading=True,
loader_cls=TextLoader,
silent_errors=True,
Toader_kwargs=text_loader_kwargs)

docs = Toader.load()

print("\n")

print(docs[0])

100%/ | 1/1 [00:00<00:00, 168.97it/s]



page_content="'[05.05.23, 15:48:11] James: Hi here\n[11/8/21, 9:41:32 AM] User name:
Message 123\nl1/23/23, 3:19 AM - User 2: Bye!\nl/23/23, 3:22_AM - User 1: And let me
know if anything changes\n[1/24/21, 12:41:03 PM] ~ User name 2: Of
course!\n[2023/5/4, 16:13:23] ~ User 2: See you!\n7/19/22, 11:32\u202fPM - User 1:
Hello\n7/20/22, 11:32\u202fam - User 2: Goodbye\n4/20/23, 9:42\u202fam - User 3:
<Media omitted>\n6/29/23, 12:16\u202fam - User 4: This message was deleted\n'
metadata={'source': '../examples/whatsapp_chat.txt'}

[16]

3 ®

from Tangchain.document_loaders import UnstructuredHTMLLoader, BSHTMLLoader
loader = uUnstructuredHTMLLoader("../examples/example.htm1™)

docs = loader.load()

print(docs[0])

loader = BSHTMLLoader("../examples/example.html™)

docs = loader.Tload()

print(docs[0])

[nTtk_data] Downloading package punkt to /root/nltk_data...

[nTtk_data] Unzipping tokenizers/punkt.zip.

[nTtk_data] Downloading package averaged_perceptron_tagger to

[nTtk_data] /root/nltk_data...

[nTtk_data] Unzipping taggers/averaged_perceptron_tagger.zip.
page_content="Instead of drinking water from the cat bowl, make sure to steal water
from\n the toilet\n\nChase the red dot\n\nMunch, munch, chomp, chomp hate dogs.
Spill 1itter box, scratch at owner,\n destroy all furniture, especially couch
get scared by sudden appearance of\n cucumber cat is Tove, cat is Tife fat baby
cat best buddy 1ittle guy for\n catch eat throw up catch eat throw up bad birds
jump on fridge. Purr Tike\n a car engine oh yes, there is my human woman she
does best pats ever that\n all i 1ike about her hiss meow .\n\nDead stare with
ears cocked when owners are asleep, cry for no apparent\n reason meow all
night. Plop down in the middle where everybody walks favor\n packaging over
toy. Sit on the laptop kitty pounce, trip, faceplant.' metadata={'source':
'../examples/example.html'}

page_content="\n\nChew dad's slippers\n\n\n\n Instead of drinking water from
the cat bowl, make sure to steal water from\n the toilet\n \nChase the red
dot\n\n Munch, munch, chomp, chomp hate dogs. Spill Titter box, scratch at
owner,\n destroy all furniture, especially couch get scared by sudden
appearance of\n cucumber cat is love, cat is life fat baby cat best buddy
Tittle guy for\n catch eat throw up catch eat throw up bad birds jump on
fridge. Purr 1ike\n a car engine oh yes, there is my human woman she does best
pats ever that\n all i 1ike about her hiss meow .\n \n\n Dead stare
with ears cocked when owners are asleep, cry for no apparent\n reason meow all
night. Plop down in the middle where everybody walks favor\n packaging over
toy. Sit on the Tlaptop kitty pounce, trip, faceplant.\n \n\n\n" metadata=
{'source': '../examples/example.html', 'title': "Chew dad's slippers"}

[20]

0 #

from Tangchain.document_loaders import JSONLoader

import json

from pathlib import Path

from pprint import pprint



file_path="'../examples/facebook_chat.json'

data = json.loads(Path(file_path).read_text())
pprint(data)

{'image': {'creation_timestamp': 1675549016, 'uri

'image_of_the_chat.jpg'},
'is_still_participant': True,

'joinable_mode': {'1link': '', 'mode': 1},
'magic_words': [],
'messages': [{'content': 'Bye!',
'sender_name': 'User 2',
'timestamp_ms': 1675597571851},
{'content': 'Oh no worries! Bye',
'sender_name': 'User 1',
'timestamp_ms': 1675597435669},
{'content': 'No Im sorry it was my mistake, the blue one is not '
'for sale',
'sender_name': 'User 2',
'timestamp_ms': 1675596277579},
{'content': 'I thought you were selling the blue one!',
'sender_name': 'User 1',
'timestamp_ms': 1675595140251},
{'content': '"Im not interested in this bag. Im interested in the '
'blue one!",
'sender_name': 'User 1',
'timestamp_ms': 1675595109305},
{'content': 'Here is $129',
'sender_name': 'User 2',

'timestamp_ms': 1675595068468},
{'photos': [{'creation_timestamp': 1675595059,
'uri': 'url_of_some_picture.jpg'}],
'sender_name': 'User 2',
'timestamp_ms': 1675595060730},
{'content': 'Online is at Teast $100',

'sender_name': 'User 2',
'timestamp_ms': 1675595045152},
{'content': 'How much do you want?',
'sender_name': 'User 1',
'timestamp_ms': 1675594799696},
{'content': 'Goodmorning! $50 is too low.',
'sender_name': 'User 2',
'timestamp_ms': 1675577876645},
{'content': 'Hi! Im interested in your bag. Im offering $50. Let '
'me know if you are interested. Thanks!',
'sender_name': 'User 1',
'timestamp_ms': 1675549022673}],
'participants': [{'name': 'User 1'}, {'name': 'User 2'}],
'"thread_path': 'inbox/User 1 and User 2 chat',
'title': 'User 1 and User 2 chat'}
[42]
2

text_content=False,



metadata_func=metadata_func

data = loader.Tload()
d = data[0]
print(d)

page_content='Bye!' metadata={'source':
'/content/drive/MyDrive/Tangchain/tests/integration_tests/examples/facebook_chat.jso
n', 'seq_num': 1, 'sender_name': 'User 2', 'timestamp_ms': 1675597571851}

jsonFjg_schemafy—LEBRE (5 -

JSON -> [{"text": ...}, {"text": ...}, {"text": ...}]
jg_schema -> ".[].text"

JSON -> {"key": [{"text": ...}, {"text": ...}, {"text": ...3}]1}
jg_schema -> ".key[].text"

JSON O I |
jg_schema - " "

Markdown
XNERTER,
PDF
pip install pyPDF
S5
from langchain.document_loaders import PyPDFLoader

loader = PyPDFLoader("../examples/layout-parser-paper.pdf™)
pages = loader.load_and_split()

print(pages[0])
EMAI:
from langchain.document_loaders import MathpixPDFLoader

loader = MathpixPDFLoader("example_data/layout-parser-paper.pdf")

data = Toader.load()
print(datal[0])

XNEEMATHPIX_API_KEY,


af://n48
af://n50

SE=Ml:
from Tangchain.document_loaders import UnstructuredPDFLoader
loader = unstructuredPDFLoader("../examples/Tayout-parser-paper.pdf")

data = loader.load()
print(data[0])

XEBERIEENpdfYE—IXAR, IREINE— MR AEBSHITTA: ('LayoutParser: A Unified

v

Toolkit for Deep Learning Based Document Image
'Analysis\n' ...) SEKIIFEESEIFHN, FKiITLAKEmodeXkE&HRE—ETE.

from Tangchain.document_loaders import UnstructuredPDFLoader

loader = uUnstructuredPDFLoader("../examples/Tayout-parser-paper.pdf",
mode="elements")

data = loader.load()
pprint(data)

REINE—MIER, FIREBE— M Document, XEDocumentBEAITTEERZTEM, tban:
[Document(page_content="LayoutParser: A Unified Toolkit for Deep Learning Based Document

Image Analysis', metadata={'source': '../examples/Tayout-parser-paper.pdf', 'filename':
'layout-parser-paper.pdf', 'file_directory': '../examples', 'filetype':
'application/pdf', 'page_number': 1, 'category': 'Title'}), ...]

=357

FEREEMZH#NLoader, ERBHATIS%E:

https://python.langchain.com/docs/modules/data_connection/document loaders/how to/pdf#

BINEAERNESE:

https://github.com/hwchasel17/langchain/blob/master/tests/integration tests/document loaders/
g =t
—BRIIE T, (REESEEERC(IAEFEENRINA. SERNMFE, REsEBE— MY

A EIRE/NIEAR, LUEMARFRER E T EO. LangChainBIFZRERINEEERTE, AJLUIRE
SHITRGHITHE, BE. THRAEMDIRIE.

XAE53E



af://n62
https://python.langchain.com/docs/modules/data_connection/document_loaders/how_to/pdf#
https://github.com/hwchase17/langchain/blob/master/tests/integration_tests/document_loaders/
af://n67
af://n69

BT E

state_of_the_union = """
N, =B

HENE AT N EEEGSRIRO AR, MERERNE, BAAE KAW, RENTE, BA
KT, 10T O GR B 35 FFERIR BRI T 302 A, R — B R O B AR .

R, SR =B GO R WA 55, bR T, BT IR ERTERHRKER, 8
IR 2 A T HK.

AR TIENIRI 1, AR A B AMNAE NSN3 b T — R R SR o
“ZB? BRRE, RARAHMBTRL, EACRATEEICRAE RS
W, XRMAREFT RIS EE T, 7

CEARBRKRMIIR, XMED, FRSIE R, FREEEKT, WEEHIERERKRTAZA
g, 7

IR, BEAA R DI R A D, S TR AT RO SR T2

from langchain.text_splitter import CharacterTextSplitter
text_splitter = CharacterTextSplitter(

separator "\n\n",

chunk_size = 128, # ik

chunk_overlap = 10, # E&HCAKE

Tength_function = len,

texts = text_splitter.create_documents([state_of_the_union])
print(texts[0])

# X HmetadatasH T XA F 1304

metadatas = [{"document": 1}, {"document": 2}]

documents = text_splitter.create_documents([state_of_the_union, state_of_the_union],
metadatas=metadatas)

pprint(documents)

# FEYIEE RS
print(text_splitter.split_text(state_of_the_union)[0])

XHLESHITRE
EbanxgpythonfSR#HTHE :

from langchain.text_splitter import (
RecursiveCharacterTextSplitter,
Language,


af://n70
af://n72

print([e.value for e in Language]) # Y fFihT
print(RecursiveCharacterTextSplitter.get_separators_for_language(Language.PYTHON))

# NEFS

PYTHON_CODE = """
def hello_world(Q):
print("Hello, world!")

# call the function
heTlo_wor1d()

python_splitter = RecursiveCharacterTextSplitter.from_language(
Tanguage=Language.PYTHON, chunk_size=50, chunk_overlap=0

)
python_docs = python_splitter.create_documents([PYTHON_CODE])

python_docs

[Document(page_content="def hello_world():\n print("Hello, world!")', metadata=

{1,
Document(page_content="# Call the function\nhello_world()', metadata={})]

SREBHEESH, 8%

https://python.langchain.com/docs/modules/data connection/document transformers/text splitters/

code splitter
Eidmarkdownheaderi##{35 2l

AT

md = # Foo\n\n ## Bar\n\nHi this is Jim \nHi this is Joe\n\n ## Baz\n\n Hi this is
Molly'

HAIEXDEISL: [("#", "Header 1"), ("##", "Header 2")] XARAZWAHLHITHEI, REEE:
“{'content": 'Hi this is Jim \nHi this is Joe', 'metadata": {'Header 1': 'Foo', 'Header 2" 'Bar'}}

{'content”: 'Hi this is Molly', 'metadata": {'Header 1" 'Foo', 'Header 2" 'Baz'}}

from langchain.text_splitter import MarkdownHeaderTextSplitter
markdown_document = "# Foo\n\n ## Bar\n\nHi this is Jim\n\nHi this is Joe\n\n ###
Boo \n\n Hi this 1is Lance \n\n ## Baz\n\n Hi this is Molly"

headers_to_split_on = [
("#", "Header 1"),
("##", "Header 2"),
("###", "Header 3"),

markdown_splitter =
MarkdownHeaderTextSplitter(headers_to_split_on=headers_to_split_on)


https://python.langchain.com/docs/modules/data_connection/document_transformers/text_splitters/code_splitter
af://n77

md_header_splits = markdown_splitter.split_text(markdown_document)
md_header_splits

[Document(page_content="Hi this is Jim \nHi this is Joe', metadata={'Header 1':

Foo', 'Header 2': 'Bar'}),

Document(page_content="Hi this is Lance', metadata={'Header 1': 'Foo', 'Header
2': 'Bar', 'Header 3': 'Boo'}),

Document(page_content="Hi this is Molly', metadata={'Header 1': 'Foo', 'Header
2': '"Baz'})]

IEETE— 1 markdownf, BfIERAJLAUERN A BlRexsH it ToE):

markdown_document = "# Intro \n\n ## History \n\n Markdown[9] 1is a lightweight
markup language for creating formatted text using a plain-text editor. John Gruber
created Markdown in 2004 as a markup language that is appealing to human readers in
its source code form.[9] \n\n Markdown is widely used in blogging, instant
messaging, online forums, collaborative software, documentation pages, and readme
files. \n\n ## Rise and divergence \n\n As Markdown popularity grew rapidly, many
Markdown implementations appeared, driven mostly by the need for \n\n additional
features such as tables, footnotes, definition 1lists,[note 1] and Markdown inside
HTML blocks. \n\n #### Standardization \n\n From 2012, a group of people, including
Jeff Atwood and John MacFarlane, Tlaunched what Atwood characterised as a
standardisation effort. \n\n ## Implementations \n\n Implementations of Markdown are
available for over a dozen programming languages."

headers_to_split_on = [
(ll#ll’ "Header‘ 1")’
("##", "Header 2"),

# MD splits

markdown_splitter =
MarkdownHeaderTextSplitter(headers_to_split_on=headers_to_split_on)
md_header_splits = markdown_splitter.split_text(markdown_document)

# Char-Tevel splits

from langchain.text_splitter import RecursiveCharacterTextSplitter
chunk_size = 250

chunk_overTlap = 30

text_splitter = RecursiveCharacterTextSplitter(chunk_size=chunk_size,
chunk_overlap=chunk_overlap)

# Split
splits = text_splitter.split_documents(md_header_splits)
splits



[Document(page_content="Markdown[9] is a Tightweight markup language for creating
formatted text using a plain-text editor. John Gruber created Markdown in 2004 as a
markup language that is appealing to human readers in its source code form.[9]',
metadata={'Header 1': 'Intro', 'Header 2': 'History'}),

Document(page_content="Markdown is widely used in blogging, instant messaging,
online forums, collaborative software, documentation pages, and readme files.',
metadata={'Header 1': 'Intro', 'Header 2': 'History'}),

Document(page_content="As Markdown popularity grew rapidly, many Markdown
implementations appeared, driven mostly by the need for \nadditional features such
as tables, footnotes, definition 1ists, [note 1] and Markdown inside HTML blocks.
\n#### Standardization', metadata={'Header 1': 'Intro', 'Header 2': 'Rise and
divergence'}),

Document(page_content="#### Standardization \nFrom 2012, a group of people,
including Jeff Atwood and John MacFarlane, Taunched what Atwood characterised as a
standardisation effort.', metadata={'Header 1': 'Intro', 'Header 2': 'Rise and
divergence'}),

Document(page_content="Implementations of Markdown are available for over a dozen
programming languages.', metadata={'Header 1': 'Intro', 'Header 2':
'"Implementations'})]

BF B35 El
BROABIEES: ["\m\n", "\n", " ", "]

state_of_the_union =

N2y, =B

HENEE A LN EEEG SRR KT, MEIERNE, BAAE KAW, RRENTE, FAK
73, T BRI B FARR AR 7 302, ok — R R O Y ...

RR, SR =B g0 R WAL 55, —MhER T, BT RMETERHRKER, ERE
SRR 2 AR T R

TR 5 TAENINIE I, R B RSN SKINR ) 3% L 1 — e K 530 .

=R REE, RRAHEITRL, ZACRATR GG R

0, XRMAREFRKEHEEE T . 7

CEARRKRMIACR, MK, FERRIGE XK, EREEEKT, WEAHEfFEXRTAZAE. 7

R, BRI IR R A DR, 0SB A TR SOX S T

from langchain.text_splitter import CharacterTextSplitter
from pprint import pprint
text_splitter = CharacterTextSplitter(

chunk_size = 128,

chunk_overlap = 10,

length_function = len,
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texts = text_splitter.create_documents([state_of_the_union])
pprint(texts[0].page_content)

("7, =B "\n'

l\nl

"EENR AW LI NSRS ERHIRG AR, DEIERN, BAAE K, RENTFE, BAK
73, T B RR B A IRRIRIRE T B2, R — B RO AR ")

("2, =B "\n'

"\n'

"EENR AW L NSRS R EAERIRG AR, DEIERN, BAAE KA, RENTE, BAK
73, T B AR B A i RR IR T B2, R R RO ..

VORR, R =B g0l RS IBREAM S, —PER T, BT IR EFTERERAER, HSR
BRI Z A0 T k. \n'

"\n'

"R T IENIRIG O, R R ANAE A SRR B T — FER R S ']

Bidtokensit{THSE

IESRBEE— RS, (RANIZET SHEAIRE]. B, SRERENADRURE, HEINChIEE
B—MNFER. BirSinicas. SRTEXATRRISER, Rz ERSIESEETERIMERAIShERS.

tiktoken

tiktoken is a fast BPE tokenizer created by OpenAl.

pip install tiktoken

state_of_the_union =
f A, =B

HENE A LN EEETERIRNTARY, MEIERNE, BAAE KAW, ZRENFE, FAK
J1, TP EOERR B 4R F AR BRI E T B2, Rk — B O (1 ..

R, SR, =B GO ARgR SRR 5, APER T, BT IRMLEPTRORHSRKIEE, R
SRIRE AT T K

AT TIERINIB E, SERA B EAMOFEASKINR ) 3 LA 1 — FER R B2 .

“=Be? BRIE, CRAAAHIEPTREL EACRATE GRS

W, RXRMAARIER RS EE T, 7

CEARBRKRMAISCE, ZMEY, R KR, ERALEKT, WEANSRERKRT A AS. 7

R, EEE A I IR R A DR, W0 TS A Y L SOX R T2
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from langchain.text_splitter import CharacterTextSplitter

from pprint import pprint

text_splitter = CharacterTextSplitter.from_tiktoken_encoder(
chunk_size=128, chunk_overlap=10

)
texts = text_splitter.split_text(state_of_the_union)

pprint(texts)
for text in texts:
print(len(text))
WARNING: Tangchain.text_splitter:Created a chunk of size 184, which is Tonger than
the specified 128
['zH, =B "',
"IN BEA TR B S B A SRR A KT, DR N, BAAE B, BENTE, BAX
71, TS B ERE IR FRIR IR 70z, ok — BEREES O R,
VA, Sk dy, ZBY Gl ARG R EER 55, —MPES T, BV IR BRI RHRNER, B
BRI A T k.,
VAR B IR NN, (RS RSN TE A SRR 3 i T — BEIR S .
TR e, ROORNHIRATEL, XA RAT IR R R AR B U P \n\n" I, X IR IR AT SR AT 45 5
W o Py
VUEN R RALIAE, XY, REsORE R R, AAHBEAERKT, WEEISMHFERREFAZA
. ',
VR, EAEIRA [ A R A DR, A TR A VR R B SRR TR ? ]
8
83
61
37
55
50
32

BB EREIIE—Miktoken > ElISS:
from langchain.text_splitter import TokenTextSplitter
text_splitter = TokenTextSplitter(chunk_size=128, chunk_overlap=0)

texts = text_splitter.split_text(state_of_the_union)
print(texts[0])

Spacy

spaCy is an open-source software library for advanced natural language processing, written in
the programming languages Python and Cython. Another alternative to NLTK is to use spaCy
tokenizer.

from langchain.text_splitter import SpacyTextSplitter

text_splitter = SpacyTextSplitter(chunk_size=200)
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texts = text_splitter.split_text(state_of_the_union)
pprint(texts)

[z, =8B! "\n'

l\nl

"R L N AR R B A ERIR AR, DEITERE, BAEE -KAR, BRENFE, FK
73, T BOS TR B R FARR ORI T 302, ek —RE RSO B ... \n '

'\n'

VL, SR, =B GO RS AT 55, bR T, BT R EFTERHRKER, B
BRI 2 A0 T k. \n'

'\nl

"R RN, R B RSN SKIXE )3 AR T — MR XSS \n'

'\n'

TUZB TRER, RAAAHIRITRL, RAURATR - GRAE RIS L " \n'!

|\n|

" KRR R RS EE T, "\n'

|\n|

VEARBRRMASOR, XMEY, FRisIERKR, ERALAKT, WEAENSRERETAZH
M. "\n'

|\n|

VUNR, B R S IR R A DA, IS B AVE LR B TR 2 7]

sentencetransformers

pip install sentence_transformers
from langchain.text_splitter import SentenceTransformersTokenTextSplitter
splitter = SentenceTransformersTokenTextSplitter(chunk_overlap=0)
text = """

N2, =B

HE N E AT LN ARG SRR RT, MEIERN, BAAE KAW, KRENTE, FOAK
73, T BRI i IRR IR T B2, R R RO .

GRK, R, =B g0 R WA, AP ER T, BT RN HREE S, B
SRR AR T R

AR5 TAENINIE I, R B RAMIFENSKINR )35 Lt 1 — R ik 5% 3) .

“=RY U, RRAHEITRL, ZACRATRE GG R

0, RRVMARIEFKREHEEE T . 7

CEARRKRMIAR, MK, FRRIE XK, FREEAKT, WEAHEfFEXRT A%, 7

“IR, B R S IR R A DA, S TR A TR X AR TR 2
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count_start_and_stop_tokens = 2
text_token_count = splitter.count_tokens(text=text) - count_start_and_stop_tokens
print(text_token_count)

token_multiplier = splitter.maximum_tokens_per_chunk // text_token_count + 1

# “text_to_split does not fit in a single chunk
text_to_split = text * token_multiplier

print(f"tokens in text to split: {splitter.count_tokens(text=text_to_split)}")
text_chunks = splitter.split_text(text=text_to_split)

print(text_chunks)

B A Asentence-transformersBIBIAER. FNARASHFPNH), ATEEENENREESIES
AUERL, XEMAMERIF 7. UK, BalLIECENERERE, FERlangchain,

NLTK

The Natural Language Toolkit, or more commonly NLTK, is a suite of libraries and programs for
symbolic and statistical natural language processing (NLP) for English written in the Python
programming language

import nltk
nltk.download('punkt')
from langchain.text_splitter import NLTKTextSplitter

text_splitter = NLTKTextSplitter(chunk_size=1000)

texts = text_splitter.split_text(state_of_the_union)
pprint(texts[0])

("F2d1, =B ’\n'

"\n'

"G A LN AR R B AR AR, DERTERE, BAGEKER, BRENTFE, FK
73, TS RR B A T RR ORI T B2, R BRSO AR, \n !

"\n'

VR, R dn =B g0 RS CIBREAM LSS, R ER T, BV IR EFTERERIER, ER
BRI Z A0 T k. \n'

l\nl

"R BT AENIRIE T, R R ANIAE A SKINR ) 7 b T — FER R S . \n'
'\nl

TRy mREE, RN, ZACRAIE - SGRAE FIEE  "\n!

l\nl

"I RRVMARIEXK RS EE T . "\n'

l\nl

"EARBRKRMRIR, ZXMED, PRSI xR, FREEBEKT, WEEISHERKTAZA
e ”\n'
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l\nl
VUNR, B R SRR A D, IS B AT LR SRR TR )

Hugging Face tokenizer

pip install transformers

from transformers import BertTokenizer
tokenizer = BertTokenizer.from_pretrained("hfl1/chinese-bert-wwm-ext")

text_splitter = CharacterTextSplitter.from_huggingface_tokenizer(
tokenizer, chunk_size=100, chunk_overlap=0

)
texts = text_splitter.split_text(state_of_the_union)
for text in texts:

print(len(text))

print(text)

93
N2y, =B

HENE AW LN EEEGERIIRNTIA Y, DERERE, BAAE KAW, RENTE, FAK
J1, TP EOE R B 48 FIRARRORIE 7 302, iR — BB O (...

61

GRK, 2, =B 4o R CWRBEAE S, b EE T, BT REEFTERHRKE S, B
IREPREZ A T R

94

AT T IERINIB 1, AR A BB AMNOAE N SKINR )37 LA 1 — AR RS o

“ZBe? BRUE, RAAAHIEITRL, RARAE - E IR RS
0, XRMAREKERNERHGEE T .
84

CEARGAGR AR, MR, BRI SR, EHRALEK T, WEENSAESRTT A A, 7

R, EEER A I IR R A DR, U0 TR A T L SOR SRR T 2

RIEFFARDEl. FFERARKEETtokenizer BfNiRE.

B4

BRESIMEFNLENAHTIIE, (EREETENEAREGEZENKE, URESRSIFHX.
MNAERARE

Embeddingssk2— N EESNARNRELG AR, BRSHMNEEURMZE (OpenAl, Cohere, Hugging
Face%s) --XPMEMIRTTARAMEREARERRH—MREREO,
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BRARREE T —RYANEEFRT. XREH, BACERERNTUELERTRFEEXAR, FHiEiTs
MEBREFTF, BSHAXETEHFHEBININARR.

LangChainfYEAHEMbeddings KRB THMNTiE: —MHETHRANE, — M BETHRAEN. FIEFTERA
ZNNAE, MEEVUFTEBNRINE, ZATLUSXEAFARMEAGE, BEA—EIRNHNERI S
(BEERN) 1ER (BREAAS) BFRRINBRALE.

XED R ZMREI—MER, XER{IXiEhugging faceRIfER:
from langchain.embeddings import HuggingFaceEmbeddings
embeddings = HuggingFaceEmbeddings()
text = "This is a test document."
query_result = embeddings.embed_query(text)

doc_result = embeddings.embed_documents([text])

FEONEESR: https://api.python.langchain.com/en/latest/ modules/langchain/embeddings/huggin

gface.html#HuggingFaceEmbeddings

EmEfEAsentence-transformersEERNIEARER, FAITLAEHUggingFaceEmbeddingsH &
model_nameRIEEFEBAMERILIIFH .

HEmA\BMERIES®: https://python.langchain.com/docs/modules/data connection/text embeddin

HEEHE

AR DR TR RNEE LTS EZ ——REEBRAAFEERNRANRE, AEEERITER
NFEEBREEIIARRSHMATR "SEL "HRARE, REFHERASFHERASEFHFRITRER
S

BN, BHREHTRSAEFMNAEE, XERILfaissafl.
pip install faiss-cpu, {RBAILAXLZEGPURRARfaiss.,

from langchain.embeddings.openai import OpenAIEmbeddings
from langchain.text_splitter import CharacterTextSplitter
from langchain.vectorstores import FAISS

from langchain.document_loaders import TextLoader

from langchain.document_loaders import TextLoader

loader = TextLoader("../../../state_of_the_union.txt")

documents = loader.load()

text_splitter = CharacterTextSplitter(chunk_size=1000, chunk_overlap=0)
docs = text_splitter.split_documents(documents)

embeddings = OpenAIEmbeddings()
db = FAISS.from_documents(docs, embeddings)


https://api.python.langchain.com/en/latest/_modules/langchain/embeddings/huggingface.html#HuggingFaceEmbeddings
https://python.langchain.com/docs/modules/data_connection/text_embedding/
af://n121

query = "What did the president say about Ketanji Brown Jackson"
docs = db.similarity_search(query)
print(docs[0].page_content)

BB —T:

o BIIEUEINHERIKSdocuments

o BTEUES EISEXTdocumentsHREEGREHITHE]

o ENXIIAHRNGE, ARNINAELIRIHRAN

o AJLAfERsimilarity_searchH{TIRIUEEZR
A2 LIS BRr— LS ISRkt TP X E it A,
i Esb e o L DI

B—LFAISSIEKRT A, HP—NEsimilarity_search_with_score, BAMYIFARREIN, ERIFRER
EEASENEESE. RENIEESEEL2IEE. Flt, SoliiT.

docs_and_scores = db.similarity_search_with_score(query)
print(docs_and_scores[0])

tBRJLAER similarity_search_by_vector R SEEMNOEBUIITE, EEZ—TRAOEFEAS
., MAR—I T,

embedding_vector = embeddings.embed_query(query)
docs_and_scores = db.similarity_search_by_vector(embedding_vector)

FiEfnhnzk
(RERTLARFAINNE— T FAISSERS|. XIREA, XEHFMALERXERNEEHIEE.
db.save_local("faiss_index")
new_db = FAISS.load_local("faiss_index", embeddings)
docs = new_db.similarity_search(query)
docs[0]
as
IRBATLAGFH R NFAISSRERE
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dbl FAISS.from_texts(["foo"], embeddings)
db2 = FAISS.from_texts(["bar"], embeddings)

dbl.docstore._dict
db2.docstore._dict
dbl.merge_from(db2)

dbl.docstore._dict

R IEEERE IR

FAISSEIEREBRATLISZIRTSIE, EAFAISSABAIFINE, HiILMFNHITIIRE. XEEIE IRk
BEMER, RRTIRCNIREIN. (FRLARE TR RS IES . (R RETERG AR E
fetch k24, LIREEITIRRIERNSZ DI XAE, FEE—MIMIF:

from langchain.schema import Document

list_of_documents = [
Document(page_content="foo", metadata=dict(page=1)),
Document(page_content="bar", metadata=dict(page=1)),
Document(page_content="fo0", metadata=dict(page=2)),
Document(page_content="barbar", metadata=dict(page=2)),
Document(page_content="fo0", metadata=dict(page=3)),
Document(page_content="bar burr", metadata=dict(page=3)),
Document(page_content="fo0", metadata=dict(page=4)),
Document(page_content="bar bruh", metadata=dict(page=4)),
]
db = FAISS.from_documents(list_of_documents, embeddings)
results_with_scores = db.similarity_search_with_score("foo")
for doc, score in results_with_scores:
print(f'"content: {doc.page_content}, Metadata: {doc.metadata}, Score: {score}")

WE, BATHTERNEEER, BRMNR[LERE=1, tBH#HEmetadatadhfpage=10940E, XEBE I
T metadataZiEA—/MEA.

results_with_scores = db.similarity_search_with_score("foo", filter=dict(page=1))
for doc, score in results_with_scores:
print(f"Content: {doc.page_content}, Metadata: {doc.metadata}, Score: {score}")

EERE BT LAFImax_marginal_relevance_search3gfi,

results = db.max_marginal_relevance_search("foo", filter=dict(page=1))
for doc in results:
print(f'"content: {doc.page_content}, Metadata: {doc.metadata}'")

FEE—N&J% SABATEVAFE similarity_search BTU{ENEE fetch_k %8, BHEIRESFELfetch_kBH>>kS
#., XEEAfetch_kSEHEETIRZAIMEHIRRISENIEE. NRFEfetch_kIRESMRE, RIREER
EUE@ZE’JSZ%EE 3.
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results = db.similarity_search("foo", filter=dict(page=1), k=1, fetch_k=4)
for doc, score in results_with_scores:
print(f"content: {doc.page_content}, Metadata: {doc.metadata}, Score: {score}")

ISk

FRAEFHENASNTEAKR—, BERERRP—MEEERZECEEE. BEREHAEREnsiTs

% https://python.langchain.com/docs/modules/data connection/vectorstores

TE

WERBE—NEO, SULESENIFSRAERTREN, BHHREFHEEER. RRBAFTEEBE
X, REBRE (BiNR) B. XEFHEILMEACRSBNET, EhEHMRENGERES.

Fia

langchain G ZREEAIE S RIXHERY

from abc import ABC, abstractmethod
from typing import List
from langchain.schema import Document

class BaseRetriever(ABC):
@abstractmethod
def get_relevant_documents(self, query: str) -> List[Document]:
"""Get texts relevant for a query.

Args:
query: string to find relevant texts for

Returns:
List of relevant documents

FEIX AR get_relevant_documentsJTiEB] ALMRIA S EERI S LT,

SR, BAMERIEREATANEBIRERRE. RIIXIIRR[AIEERER Vectorstoret@ R, EAE
FIRERERD, HIMGEETIL.

AT ARVectorstoret@zzs, EENEEERHTAEVectorstore, FILAFNIREEXA.

ZOABERT, LangChainfEfChromafEAvectorstoreskRZR5 [FIERBRAY. EETXNMHIE, RIIELE
BE%Echromadb, pip install chromadb

XAMIF R T X SAERIEEEE, BANERXMIFEANT], RENECRIFEESTREFAENTER

(XAHERE. BN, RKEFME) | RAEERER 7T OEE— M MEEPERE.
XIASHIEREE AN S ER:
o BIE—ES

* NZFE5IBgE—MEER=R


af://n156
https://python.langchain.com/docs/modules/data_connection/vectorstores
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o BIE—/Na)EIEE
o R[B!
B, RSN —EHITICUIEBFERERZE, pip install openai

from langchain.chains import RetrievalQA
from langchain.11ms import OpenAI

BTSREBRRET, LR SER BRI, (FAILVEXE Fastate_of the_union.txt3
% https://github.com/hwchase17/langchainjs/blob/main/examples/state of the union.txt

from langchain.document_loaders import TextLoader
loader = TextLoader('../state_of_the_union.txt', encoding="utf8')

One Line Index Creation

N TRIRFFE, FEAiIeTLAERVectorstorelndexCreator,

from Tangchain.chains import RetrievalQA
from langchain.1llms import OpenAIl
from Tangchain.embeddings.openai import OpenAIEmbeddings

from Tangchain.document_loaders import TextLoader
loader = TextLoader('state_of_the_union.txt', encoding="utf8")

from Tangchain.indexes import VectorstoreIndexCreator
index = VectorstoreIndexCreator(

embedding=0penAIEmbeddings (openai_api_key="chatgptf
key")) .from_loaders([1oader])

query = "What did the president say about Ketanji Brown Jackson"
index.query(query)

query = "What did the president say about Ketanji Brown Jackson"
index.query_with_sources(query)

MVectorstorelndexCreatoriR[EIHJZVectorStoreindexWrapper, Bt T XESESRIEITF
query_with_sourcesIfigg. WRFAIREEERZ HAvectorstore, FHAITBAILUX AR,
index.vectorstore ANERFAIBEE Ei5E)VectorstoreRetriever, FAToTLAR:

index.vectorstore.as_retriever() .

e 13

ERNZRIFEREEER:

documents = loader.load()


https://github.com/hwchase17/langchainjs/blob/main/examples/state_of_the_union.txt
af://n182
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from langchain.text_splitter import CharacterTextSplitter
text_splitter = CharacterTextSplitter(chunk_size=1000, chunk_overlap=0)
texts = text_splitter.split_documents(documents)

from langchain.embeddings import OpenAIEmbeddings
embeddings = OpenAIEmbeddings()

from langchain.vectorstores import Chroma
db = Chroma.from_documents(texts, embeddings)

retriever = db.as_retriever()
ga = RetrievalQA.from_chain_type(1Tm=0penAI(), chain_type="stuff",
retriever=retriever)

query = "what did the president say about Ketanji Brown Jackson"
ga.run(query)

FEIEMIRVectorstorelndexCreator@—MPE, HARRIR? HITATLMEA—LERENEEEEE, X
(SR MERNRHMEE NS &,

index_creator = VectorstoreIndexcCreator(
vectorstore_cls=Chroma,
embedding=0penAIEmbeddings(),
text_splitter=CharacterTextSplitter(chunk_size=1000, chunk_overlap=0)

B{F{EHH

MultiQueryRetriever

ETIEBNXEMEFLREERRA (FR) E5%TE, FRE "IBE "HERURIBRANG. B2, W
RENEFEEHMINRN, HEWNRBRANTERIFHREEIEINENY, RRARSTEARNER, Bt
PHTRASAIRE B, AFaIRRXERRE, (BEAgERZR.

MultiQueryRetrieveriBd FERLLMAAEN AP ANEINAENAEERS N ES, FRNARINTE
Batt. T8I EE, BESOR—EEXINE, HEMEEahHTE—ES, LEE—1EX
OB S, BEXE—ERERSZMEA, MultiQueryRetrievern] gEREE e IRE T EEBAGZTRAT—
LOpRE, FIREEFENER.

# Build a sample vectorDB

from langchain.vectorstores import Chroma

from langchain.document_loaders import PyPDFLoader

from langchain.embeddings.openai import OpenAIEmbeddings

from langchain.text_splitter import RecursiveCharacterTextSplitter

# Load PDF

path="path-to-files"

Toaders = [
PyPDFLoader (path+"docs/cs229_lectures/MachineLearning-LectureOl.pdf"),
PyPDFLoader (path+"docs/cs229_lectures/MachineLearning-Lecture02.pdf"),
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PyPDFLoader (path+"docs/cs229_lectures/MachineLearning-Lecture03.pdf")
1
docs = []
for loader in Tloaders:

docs.extend(loader.Toad())

# split

text_splitter = RecursiveCharacterTextSplitter(chunk_size = 1500, chunk_overlap =
150)

splits = text_splitter.split_documents(docs)

# VectorDB
embedding = OpenAIEmbeddings()
vectordb = Chroma.from_documents(documents=splits,embedding=embedding)

from langchain.chat_models import ChatOpenAI

from langchain.retrievers.multi_query import MultiQueryRetriever
question="what does the course say about regression?"

num_queries=3

11m = ChatoOpenAI(temperature=0)

retriever_from_11m =
MuTltiQueryRetriever.from_lIm(retriever=vectordb.as_retriever(),11m=1Tm)

unique_docs = retriever_from_11m.get_relevant_documents(question="what does the
course say about regression?")
Ten(unique_docs)

(ERIRE CHIprompt, (RBATLURM—MER, REIRH—MRHOTEE, BERSHR— BRI,

from typing import List

from langchain import LLMChain

from pydantic import BaseModel, Field

from langchain.prompts import PromptTemplate

from langchain.output_parsers import PydanticOutputParser

# output parser will split the LLM result into a 1ist of queries
class LineList(BaseModel):
# "lines" 1is the key (attribute name) of the parsed output
Tines: List[str] = Field(description="Lines of text")

class LineListoutputParser(PydanticOutputParser):
def __init__(self) -> None:
super().__init__(pydantic_object=LineList)
def parse(self, text: str) -> LineList:
Tines = text.strip().split('\n")
return LineList(Tines=T1ines)

output_parser = LineListoutputParser()

QUERY_PROMPT = PromptTemplate(



input_variables=["question"],

win

template="""You are an AI language model assistant. Your task is to generate

five

different versions of the given user question to retrieve relevant documents
from a vector

database. By generating multiple perspectives on the user question, your goal is
to help

the user overcome some of the Timitations of the distance-based similarity
search.

Provide these alternative questions seperated by newlines.

won

original question: {question} s

)
11m = CchatOpenAI(temperature=0)

# Chain
TIm_chain = LLMChain(11m=11m, prompt=QUERY_PROMPT,output_parser=output_parser)

# Other inputs
question="what does the course say about regression?"

# Run
retriever = MultiQueryRetriever(retriever=vectordb.as_retriever(),
11m_chain=11m_chain,
parser_key="T1ines") # "lines" is the key (attribute
name) of the parsed output

# Results

unique_docs = retriever.get_relevant_documents(question="what does the course say
about regression?")

Ten(unique_docs)
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Contextual compression

Base retriever Compressor

“What is foo?” “foo “foo”
bar...”

AN ERNAEFERREETR, FFRHE023FEFEEGER (D) . BAITLEER, &
E—NAEAIGIF, BAIRtERSESRE—ZR MERRSEI—EABXRAIE, E, BMEREXRAIX
HBREFEXRER.

# Helper function for printing docs

def pretty_print_docs(docs):
print(f"\n{'-" * 100}\n".join([f"Document {i+1}:\n\n" + d.page_content for i, d
in enumerate(docs)]))

from langchain.text_splitter import CharacterTextSplitter
from langchain.embeddings import OpenAIEmbeddings

from Tangchain.document_loaders import TextLoader

from langchain.vectorstores import FAISS

documents = TextLoader('../../../state_of_the_union.txt').load()
text_splitter = CharacterTextSplitter(chunk_size=1000, chunk_overlap=0)
texts = text_splitter.split_documents(documents)

retriever = FAISS.from_documents(texts, OpenAIEmbeddings()).as_retriever()

docs = retriever.get_relevant_documents('"what did the president say about Ketanji
Brown Jackson')
pretty_print_docs(docs)

Document 1:

Tonight. I call on the Senate to: Pass the Freedom to Vote Act. Pass the John
Lewis Voting Rights Act. And while you’re at it, pass the Disclose Act so Americans
can know who is funding our elections.

Tonight, I’d Tike to honor someone who has dedicated his Tife to serve this
country: Justice Stephen Breyer—an Army veteran, Constitutional scholar, and
retiring Justice of the United States Supreme Court. Justice Breyer, thank you for
your service.



one of the most serious constitutional responsibilities a President has is
nominating someone to serve on the United States Supreme Court.

And I did that 4 days ago, when I nominated Circuit Court of Appeals Judge
Ketanji Brown Jackson. One of our nation’s top Tegal minds, who will continue
Justice Breyer’s legacy of excellence.

Document 2:

A former top litigator 1in private practice. A former federal public defender.
And from a family of public school educators and police officers. A consensus
builder. Since she’s been nominated, she’s received a broad range of support—from
the Fraternal order of Police to former judges appointed by Democrats and
Republicans.

And if we are to advance Tliberty and justice, we need to secure the Border and
fix the immigration system.

we can do both. At our border, we’ve installed new technology like cutting-edge
scanners to better detect drug smuggling.

we’ve set up joint patrols with Mexico and Guatemala to catch more human
traffickers.

we’re putting in place dedicated immigration judges so families fleeing
persecution and violence can have their cases heard faster.

We’re securing commitments and supporting partners in South and Central America
to host more refugees and secure their own borders.

Document 3:

And for our LGBTQ+ Americans, let’s finally get the bipartisan Equality Act to
my desk. The onslaught of state Taws targeting transgender Americans and their
families is wrong.

As I said last year, especially to our younger transgender Americans, I will
always have your back as your President, so you can be yourself and reach your God-
given potential.

while it often appears that we never agree, that isn’t true. I signed 80
bipartisan bills into law last year. From preventing government shutdowns to
protecting Asian-Americans from still-too-common hate crimes to reforming military
justice.

And soon, we’l1l strengthen the Vviolence Against wWomen Act that I first wrote
three decades ago. It is important for us to show the nation that we can come
together and do big things.



So tonight I’m offering a Unity Agenda for the Nation. Four big things we can do
together.

First, beat the opioid epidemic.

Document 4:

Tonight, I'm announcing a crackdown on these companies overcharging American
businesses and consumers.

And as wall Street firms take over more nursing homes, quality in those homes
has gone down and costs have gone up.

That ends on my watch.

Medicare is going to set higher standards for nursing homes and make sure your
loved ones get the care they deserve and expect.

we’TlTl also cut costs and keep the economy going strong by giving workers a fair
shot, provide more training and apprenticeships, hire them based on their skills not
degrees.

Let’s pass the Paycheck Fairness Act and paid Tleave.

Raise the minimum wage to $15 an hour and extend the Child Tax Credit, so no one
has to raise a family in poverty.

Let’s increase Pell Grants and increase our historic support of HBCUs, and
invest in what Jill-our First Lady who teaches full-time-calls America’s best-kept
secret: community colleges.

FHLLMChainExtractoriiil Lt T X IE4EINEE

WMAELEEAIA— 1 ContextualCompressionRetriever sREEENNEA GRS, FVEHRII—
LLMChainExtractor, BiiEMREYIRERINA, HNEN P RIENSEIERNINS.

from langchain.11ms import OpenAI
from langchain.retrievers import ContextualCompressionRetriever
from langchain.retrievers.document_compressors import LLMChainExtractor

11m = oOpenAI(temperature=0)

compressor = LLMChainExtractor.from_1Tm(1Tm)

compression_retriever = ContextualCompressionRetriever(base_compressor=compressor,
base_retriever=retriever)

compressed_docs = compression_retriever.get_relevant_documents("what did the
president say about Ketanji Jackson Brown")
pretty_print_docs(compressed_docs)
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Document 1:

"Oone of the most serious constitutional responsibilities a President has is
nominating someone to serve on the United States Supreme Court.

And I did that 4 days ago, when I nominated Circuit Court of Appeals Judge
Ketanji Brown Jackson. One of our nation’s top legal minds, who will continue
Justice Breyer’s legacy of excellence."

Document 2:

"A former top Titigator in private practice. A former federal public defender.
And from a family of public school educators and police officers. A consensus
builder. Since she’s been nominated, she’s received a broad range of support—from
the Fraternal order of Police to former judges appointed by Democrats and
Republicans."

HESNEEERS: e

LLMChainFilter@— MBI BREEEARNE S, BERLLMIEBSRREERIRREINIEF, L=
IS, WRLLERIRME], ARSI IEAEEHITERIE.

from langchain.retrievers.document_compressors import LLMChainFilter

_filter = LLMChainFilter.from_1Tm(11m)
compression_retriever = ContextualCompressionRetriever(base_compressor=_filter,
base_retriever=retriever)

compressed_docs = compression_retriever.get_relevant_documents("what did the
president say about Ketanji Jackson Brown™)
pretty_print_docs(compressed_docs)

SIEMERBIFSASH I TEIMILLMIB B RS SMEERN., EmbeddingsFilteriZ2 7 —NEEFEH., HIREN
R, ERATXENES, RREIRLESEIES BISHEIIERNAISRY,
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from langchain.embeddings import OpenAIEmbeddings
from langchain.retrievers.document_compressors import EmbeddingsFilter

embeddings = OpenAIEmbeddings()

embeddings_filter = EmbeddingsFilter(embeddings=embeddings,
similarity_threshold=0.76)

compression_retriever =
ContextualcCompressionRetriever(base_compressor=embeddings_filter,
base_retriever=retriever)

compressed_docs = compression_retriever.get_relevant_documents('"what did the
president say about Ketanji Jackson Brown")
pretty_print_docs(compressed_docs)

B EGERR AL E IR R —i

fEADocumentCompressorPipeline, FATEAILMREBMIGS N EESSIRINFHESENR, BRTE4E:S,
iERILABaseDocumentTransformersiFMNEIERNNEEF, SIAPITEHITL TN E4E, MREN—A
T LR, AN, TextSplittersBILMEAS AR RS, K D EIRE/ NMNIRER, M
EmbeddingsRedundantFiltera] LAFISRIRIESAE 2 [BRTER N RIS TSie 2 RIS,

TEHRICEZE—EREEE, S ER10SEDEIRE/NIR, ARERTTRIINE, BiRESEIE9E
KMHFITIIIE.

from langchain.document_transformers import EmbeddingsRedundantFilter
from langchain.retrievers.document_compressors import DocumentCompressorPipeline
from langchain.text_splitter import CharacterTextSplitter

splitter = CharacterTextSplitter(chunk_size=300, chunk_overlap=0, separator=". ")
redundant_filter = EmbeddingsRedundantFilter(embeddings=embeddings)
relevant_filter = EmbeddingsFilter(embeddings=embeddings, similarity_threshold=0.76)
pipeline_compressor = DocumentCompressorpPipeline(

transformers=[splitter, redundant_filter, relevant_filter]

BHEiANE:R

BEINRSE, HERY, MEEEEREENINEREE. BIckR, SEXaR an%‘ﬁi’@ T ZRES(E
FAEOEZNLLMERREEENER, ARBZEEERNETEREEVectorStore, IXEEMERIER
{ETLAERRFBARNES SEE X ANRBHTEXBIMER, MEERTUNBRERREK T FE
XA TTEIERNT RS U TIX L B RS
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Self-querying

Query constructor Vector store

“What did bar Query: "foo” TR Query: "foo”
say about foo” Filter: eq(“author”, “bar”) y Filter: {“author”: “bar"}

Fia
AT, BAWSERA— Pinecone KRTFH.

B, BAIELIE— Pinecone VectorStore, FHE—YHIBENTIF., HIIERRET — B SETHE
AINBSERIAEE,

EfFFIPinecone, {RiAZEEEPineconed, {RIMRBE—APIZEFI— 1 IAE, LA 2% %A,

IR BEIANREEE(RL%larkE., pip install lark pinecone-client

import os

import pinecone

pinecone.init(api_key=0s.environ["PINECONE_API_KEY"],
environment=o0s.environ["PINECONE_ENV"])

from langchain.schema import Document
from langchain.embeddings.openai import OpenAIEmbeddings
from Tangchain.vectorstores import Pinecone

embeddings = OpenAIEmbeddings()
# create new 1index
pinecone.create_index("langchain-self-retriever-demo", dimension=1536)

ellf = E= g ks

MAEFATTUASEOEAIRMCREE 7. EMEIX—R, FIFERR M — LR T A ISR TFAITTE
FEFRAVERLRI XA ERE A,

from langchain.1llms import OpenAIl
from langchain.retrievers.self_query.base import SelfQueryRetriever
from langchain.chains.query_constructor.base import AttributeInfo

metadata_field_info=[
AttributeInfo(
name="genre",
description="The genre of the movie",
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type="string or list[string]",
D
AttributeInfo(
name="year",
description="The year the movie was released",
type="1integer",
D
AttributeInfo(
name="d1irector",
description="The name of the movie director",
type="string",
D
AttributeInfo(
name="rating",
description="A 1-10 rating for the movie",
type="float"
De
]
document_content_description = "Brief summary of a movie"
11m = oOpenAI(temperature=0)
retriever = SelfQueryRetriever.from_1Tm(11m, vectorstore,
document_content_description, metadata_field_info, verbose=True)

Witt'e

# This example only specifies a relevant query
retriever.get_relevant_documents("what are some movies about dinosaurs")

# This example only specifies a filter
retriever.get_relevant_documents("I want to watch a movie rated higher than 8.5")

# This example specifies a query and a filter
retriever.get_relevant_documents(""Has Greta Gerwig directed any movies about women")

# This example specifies a query and composite filter
retriever.get_relevant_documents("what's a movie after 1990 but before 2005 that's
all about toys, and preferably is animated™)

EHERIEEIN, BEENRSEARIEEINE CHE—LLidiEss.
JiEK
BATEAI AR ERENIG Rk BRBRISXEHE.

RN LLBIS mfiEREEEenable_limit=True&MEX—r,
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retriever = SelfQueryRetriever.from_1Tm(
11m,
vectorstore,
document_content_description,
metadata_field_info,
enable_limit=True,
verbose=True

# This example only specifies a relevant query
retriever.get_relevant_documents("what are two movies about dinosaurs™)

QdrantfI B EifINEE

Qdrant (iEfF: quadrant) B2—MRERUMEERSIZE. SRUET—IEFRENRS, B—17E
HIAPIRIFE, HENEER-TEIYMIMEMNEE. QdrantE Y RITIESHEHAY.

ETRNGIFRITSEENE SR RS TES.
gliE— 1 Qdrant{Zfig=s

pip install lark gdrant-client

# import os
# import getpass

# os.environ['OPENAI_API_KEY'] = getpass.getpass('OpenAI API Key:')
from Tangchain.schema import Document
from langchain.embeddings.openai import OpenAIEmbeddings

from langchain.vectorstores import Qdrant

embeddings = OpenAIEmbeddings()

docs = [
Document(
page_content="A bunch of scientists bring back dinosaurs and mayhem breaks
loose",
metadata={"year": 1993, "rating": 7.7, "genre": "science fiction"},
D
Document(

page_content="Leo DiCaprio gets lost in a dream within a dream within a
dream within a ...",
metadata={"year": 2010, "director": "Christopher Nolan", "rating": 8.2},
De
Document(
page_content="A psychologist / detective gets lost in a series of dreams
within dreams within dreams and Inception reused the idea",
metadata={"year": 2006, "director": "Satoshi Kon", "rating": 8.6},
De
Document (
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page_content="A bunch of normal-sized women are supremely wholesome and some

men pine after them",

metadata={"year": 2019, "director": "Greta Gerwig", "rating": 8.3},
D
Document(
page_content="Toys come alive and have a blast doing so",
metadata={"year": 1995, "genre": "animated"},
De
Document (
page_content="Three men walk into the zone, three men walk out of the zone",
metadata={
"year": 1979,
"rating": 9.9,
"director": "Andrei Tarkovsky",
"genre": "science fiction",
"rating": 9.9,
e
De
]
vectorstore = Qdrant.from_documents(
docs,
embeddings,
location=":memory:", # Local mode with in-memory storage only

collection_name="my_documents",

ellf = E=fiaplwtit s

IMEBATTLASLOBA NIRRT T. BEHEIX—R, BlIBEER SR — LR T HA RISt
EFRAMEE LRI R SR ERE R,

from langchain.1llms import OpenAIl
from langchain.retrievers.self_query.base import SelfQueryRetriever
from langchain.chains.query_constructor.base import AttributeInfo

metadata_field_info = [

AttributeInfo(
name="genre",
description="The genre of the movie",
type="string or Tist[string]",

De

AttributeInfo(
name="year",
description="The year the movie was released",
type="1integer",

De

AttributeInfo(
name="director",
description="The name of the movie director",
type="string",

Ve
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AttributeInfo(
name="rating", description="A 1-10 rating for the movie", type="float"
Ve
1
document_content_description = "Brief summary of a movie"
11m = OpenAI(temperature=0)
retriever = SelfQueryRetriever.from_1Tm(
11m, vectorstore, document_content_description, metadata_field_info,
verbose=True

)

AitE

# This example only specifies a relevant query
retriever.get_relevant_documents("what are some movies about dinosaurs™)

# This example only specifies a filter
retriever.get_relevant_documents("I want to watch a movie rated higher than 8.5")

# This example specifies a query and a filter
retriever.get_relevant_documents(""Has Greta Gerwig directed any movies about women")

# This example specifies a composite filter
retriever.get_relevant_documents(
"What's a highly rated (above 8.5) science fiction film?"

# This example specifies a query and composite filter
retriever.get_relevant_documents(

"what's a movie after 1990 but before 2005 that's all about toys, and preferably
is animated"

)
TiEK
retriever = SelfQueryRetriever.from_1Tm(
1m,
vectorstore,

document_content_description,

metadata_field_info,

enable_limit=True,

verbose=True,
)
# This example only specifies a relevant query
retriever.get_relevant_documents("what are two movies about dinosaurs")
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WeaviateHEif
i, ERTREERS

RN AV R STF RIS ERER

X MEZRERER TIE ARSI B=RRRIE S,
WEFHTIFOINEER
BENXAELE + (1.0 - =EER) A hours_passed

BSEERIR, hours_passedfSHIRIE RPN RE—RNIDEIIE, MAREHEIEFIIRTE.
XEREMEDRRIN SRR "FEE

import faiss

from datetime import datetime, timedelta

from langchain.docstore import InMemoryDocstore

from Tangchain.embeddings import OpenAIEmbeddings

from langchain.retrievers import TimeweightedvectorStoreRetriever
from langchain.schema import Document

from langchain.vectorstores import FAISS

(R

—MRRIZREER (L, AT, BANSRENEL0) BEREICIZEH "iciE "BKAE., REEH0EK
BICIOKIEASHES, EXMURGESFRTRETK.

# Define your embedding model

embeddings_model = OpenAIEmbeddings()

# Initialize the vectorstore as empty

embedding_size = 1536

index = faiss.IndexFlatL2(embedding_size)

vectorstore = FAISS(embeddings_model.embed_query, index, InMemoryDocstore({}), {})
retriever = TimeweightedvectorStoreRetriever(vectorstore=vectorstore,
decay_rate=.0000000000000000000000001, k=1)

yesterday = datetime.now() - timedelta(days=1)
retriever.add_documents([Document(page_content="hello world", metadata=
{"last_accessed_at": yesterday})])
retriever.add_documents([Document(page_content="hello foo")])

# "Hello world" 1is returned first because it is most salient, and the decay rate is
close to 0., meaning it's still recent enough
retriever.get_relevant_documents("hello world")
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R

HEEERENBRT, EUESERRMEEM0! MRIFECEEHRENT, BAMENSRIIAIIELRZ
0, XN—RFEFRT—REEHK.

# Define your embedding model

embeddings_model = OpenAIEmbeddings()

# Initialize the vectorstore as empty

embedding_size = 1536

index = faiss.IndexFlatL2(embedding_size)

vectorstore = FAISS(embeddings_model.embed_query, index, InMemoryDocstore({}), {})
retriever = TimeweightedvectorStoreRetriever(vectorstore=vectorstore,
decay_rate=.999, k=1)

yesterday = datetime.now() - timedelta(days=1)
retriever.add_documents([Document(page_content="hello world", metadata=
{"last_accessed_at": yesterday})])
retriever.add_documents([Document(page_content="hello foo")])

# "Hello Foo" 1is returned first because "hello world" is mostly forgotten
retriever.get_relevant_documents("hello world™)

EHASE
fEFLangChainshfid—L T H, {RaJLUEHIHATEZE M

from langchain.utils import mock_now
import datetime

# Notice the Tast access time is that date time
with mock_now(datetime.datetime(2011, 2, 3, 10, 11)):
print(retriever.get_relevant_documents("hello world"))

[Document(page_content="hello world', metadata={'last_accessed_at':
MockDateTime(2011, 2, 3, 10, 11), 'created_at': datetime.datetime(2023, 5, 13, 21,
0, 27, 279596), 'buffer_idx': 0})]

REFENERR

KEFMHORBE—MERREFHERERHAINERSE. ER— T ERKEFMENRERERSE, £H
FENRSRED. SERRAEFMIIANEZRGE, NEUIHERMMMR, KERXEFHETRINE,

—BIREET—REFME, WE—MIRSHIFERRT. UFIREE T

from langchain.document_loaders import TextLoader
loader = TextLoader('../../../state_of_the_union.txt"')
from langchain.document_loaders import TextLoader
loader = TextLoader('../../../state_of_the_union.txt"')

from langchain.text_splitter import CharacterTextSplitter
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from Tangchain.vectorstores import FAISS
from langchain.embeddings import OpenAIEmbeddings

documents = loader.load()
text_splitter = CharacterTextSplitter(chunk_size=1000, chunk_overlap=0)
texts = text_splitter.split_documents(documents)
embeddings = OpenAIEmbeddings()
db = FAISS.from_documents(texts, embeddings)
Exiting: Cleaning up .chroma directory

retriever = db.as_retriever()

docs = retriever.get_relevant_documents("what did he say about ketanji brown
jackson")

ERXBIREX RS

1EIIRERREL,

retriever = db.as_retriever(search_type="mmr")
docs = retriever.get_relevant_documents("what did he say abotu ketanji brown
jackson")

il S BE 3R

REATLIA—MERGZ, RE—MBUESEEE, RRESEETIZBIERIE.

]

ZABERT, vectorstorel@ZReFEABIERZR. NREEAEESIFRANARMEXMHER, (RAILUSE

[

retriever = db.as_retriever(search_type="similarity_score_threshold", search_kwargs=

{"score_threshold": .5})

docs = retriever.get_relevant_documents("what did he say abotu ketanji brown
jackson")

EX topk
{RBRTLAEEEZRAYkwargs, Wk, EMIQZERATER.
retriever = db.as_retriever(search_kwargs={"k": 1})

docs = retriever.get_relevant_documents("what did he say abotu ketanji brown
jackson")

Ten(docs)

B8
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BIRSSHIMERD AT IERX:

https://python.langchain.com/docs/modules/data connection/retrievers/integrations/

RING, BAITTET —MERQARFHIENEMIRE, BAERRN—MEMER, H(IEREERESCHFE
RFATIESR,

Eaigglé\et

FXE, YRERSORIIMERTHT. FRIENE, WTHEE, NMIUEFAXAERERF TR
BT, LS githubFFRE—EFlangchaintBRIVINE , EEE(IRERTTE. NEURIVIEAN. 0E
A8, FEETE. BENTFE. HENER, 5—SUHERNEGRE, BRERELESILIRL
5, SRXBRBANEEFIPREEEN.

LU ERMTFESEN—MEENZES, HhE—Lhayetfl. XT6ERAT openaifZRIRAIRRBHIT
LI, EEXABERIET—EiRE. SN2, WRFREERIXE, MRS Tlangchainpys— a4
ZATEARIANRTY, T—ESRIMBRESIETNEMN: ESERAN. BXEFE—T, KYERAHR
FERUEEERE, = =, NIEEAKA,


https://python.langchain.com/docs/modules/data_connection/retrievers/integrations/
af://n289
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