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BIIFRINF o ER=ERSIEITHE
01. BIAFHRF S EIE

EBAFR A BIRRRBEARAN DRI ARETHITI Y, D H0EES, TR HIIsR
o B K BB, X1k RAG TEAEE, fFN:

1. HERARETEIEEKXR, RRIIBER TEMMASKETSEMEL T LLM B ETHERS,
XN APUKITASHS R, HETEETIE, BR8ENELXT.

2. XiERagEaminhFEOKR), SECHERIEERENE, RASENFEEFRE Prompt &,
LLM B AR HB B ER.

BLABRE—FOEIER, ATLBRXANET@R? &R e YROEIRER, EEURAE, MRK
KHURRRIRMHAY wkrpars ZRDE), MRXNUSHRIENR, RELFAIEHNRRASKESRZHIERS
BRI RATRERRAE?

1£ LangChain g oixXfh s =I— M T — N0 EIZ84H4F—— RecursivecharacterTextsSplitter , Bli®
RFFERRE, XNDERETLMER —H0ma 1 setnm s, RIS IR EIES XA T
A, ARBINHTET, BARHTRINE], BERRREATERAIAN, SEXEIARAAN
HAsEe2iERE, ERINASERESERE.

RecursiveCharacterTextSplitter RIS BRASEEIAS ["\n\n", "\n", " ", "1, BD{LSCERREIT
MEIEHITOE], REEEBREMETH, MERNFSEEAK, WERSE, REERDEENT
.

FTLUISRERRNASE, XNFRNAD B REEERSX R KE—EASBETURRIAN, (B2
ReEB/IMIREINENTRIER (BRRBREFNERSE) .

BINEEFBIAF A D BIRHER L HRIFR, RAHENT:

from Tangchain_community.document_loaders import UnstructuredMarkdownLoader
from Tangchain_text_splitters import RecursiveCharacterTextSplitter

Toader = uUnstructuredmarkdownLoader("./TiHAPI ) .md™)
documents = loader.load()

text_splitter = RecursiveCharacterTextSplitter(
chunk_size=500,
chunk_overlap=50,
add_start_index=True,

)

chunks = text_splitter.split_documents(documents)

for chunk in chunks:
print(f"#J/:{Ten(chunk.page_content)}, Hic#dk: {chunk.metadatal}")

BHAS:
HOR/N:251, Hoosds: {"'source': "./THAPIHS.md", 'start_index': 0}
HoR/AN:451, HoosidE: {"source': './THAPIXH.md", 'start_index': 246}
Hek/N:1490, HioHdE:{ 'source': "./THAPI Y.md', 'start_index': 699}
Hk/h:305, HocHdlE:{'source': './WHAPIAY.md', 'start_index': 1165}

HR/N:435, Hoosdh: {"source': './TIHAPI#.md"', 'start_index': 1472}



Hek/N:497, Heo#di: {"source': './TBiHAPICHY.md"', 'start_index': 1859}
Yek/N:237, Yoo :{ 'source': './IWHAPIZA4.md", 'start_index': 2359}
ek /N:483, P {"source': './THAPI I .md"', 'start_index': 2598}
Hek/N:486, Hoo#df:{ 'source': './MHAPICY.md", 'start_index': 3092}
Hek/h:438, HocHdl:{ 'source': './WHAPIAY.md", 'start_index': 3580}
HeR/N:293, Hoosidh: {"source': './TIHAPIX#Y.md"', 'start_index': 4013}

HeR/AN:498, Hoosidli: {"source': './TIHAPI#S.md"', 'start_index': 4261}
Hek/h:463, Hooidis:{ source': './WHAPI Y .md", 'start_index': 4712}
HRk/N:438, HocHdE:{ 'source': './WHAPI U AY.md", 'start_index': 5129}
Hek/hia74, HooddiE:{ source': './THAPI X .md", 'start_index': 5569}
Hik/N:93, Hockds:{'source': './WHAPI R .md', 'start_index': 6018}

Hok/h:464, Hoo#dE: {'source': './UIHAPIX#.md"', 'start_index': 6113}

HR/N:478, HoeHdE:{"source': './MHAPICH.md', 'start_index': 6579}
Hk/N:379, Hhon#idf: {'source': './WHAPICH.md", 'start_index': 7035}
HA/N:489, HooHdi: {"source': './TiHAPICHY.md', 'start_index': 7416}

RecursivecharacterTextsplitter [REMNETEEHIEREREE, nILUFDR Mas . Kk
PEIAOE L A CRETE . IBTTIVERINTT (BEE, Bl LM AT ATSURARN—NI®R)
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W BB A D EIRE, BIEAFRAD B LMEEZS N DR, HERERISIRHFINER
SEHITHEMNAYSE]. 7£ LangChain #RiEid RecursiveCharacterTextSplitter ZESLIIIS S ARYEIFF TR
DE|



02. fFTEALEE S EIRE

BIFFRF A BRI OBLETEEAENDEIRGFIR, BIAEMSERITIR, TSI —L
SRR, HIIEIZD BIRENEPTSTIERE T KBRS EFIR, BTESENREESPHRONX
.

SIEHRIRIE S ERFMETE Tangchain_text_splitters.Language #&EF, EEWT:

class Language(str, Enum):

Enum of the programming languages.

CPP = "cpp"

GO = "go"

JAVA = "java"
KOTLIN = "kotlin"

35 = "js"
TS = "ts"
PHP = "php"

PROTO = "proto"
PYTHON = "python"
RST = "rst"

RUBY = "ruby"

RUST = "rust"

SCALA = "scala"
SWIFT = "swift"
MARKDOWN = "markdown'
LATEX = "latex"
HTML = "htm1"

soL = "sol"

CSHARP = "csharp"
COBOL = "cobol"
c="c"

LUA = "Tua"

PERL = "perl"
HASKELL = "haskell"

EREEARTIESHIDIRESG, ALMER
RecursiveCharacterTextSplitter.get_separators_for_language() EREZREX, FIUNEE Python
EBENSREMS, T

from Tangchain_text_splitters import Language, RecursiveCharacterTextSplitter

separators =
RecursiveCharacterTextSplitter.get_separators_for_language(Language.PYTHON)
print(separators)

#
['\nclass ', '\ndef ', '\n\tdef ', '"\n\n', '\n', " ', "']

LMD IRFAFIRPER Python XHRIHESEE, SSBTEREOEILE, AEDEIRE, ETRD
BIRTTE. EREEEREA.

BIRERAXLEE giftia s e HLREER, EREDBIRIHRESEEA, SEFER
from_language ) FHEBRIZIESHAEIRAILASE, RGN :



from Tangchain_community.document_loaders import UnstructuredFileLoader
from Tangchain_text_splitters import Language, RecursiveCharacterTextSplitter

Toader = unstructuredFileLoader("./demo.py")

text_splitter = RecursiveCharacterTextSplitter.from_language(
Language.PYTHON,
chunk_size=500,
chunk_overlap=50,

documents = loader.load()
chunks = text_splitter.split_documents(documents)

for chunk in chunks:
print(f"#)/h: {len(chunk.page_content)}, Jsc¥#i: {chunk.metadata}")

HHAR:

BeR/h: 151, sc¥dk:{"'source': './demo.py'}
ke 335, so¥idk:{"'source': './demo.py'}
BR/AN: 439, ok {"'source': './demo.py'}

ke 499, so¥idk:{"'source': './demo.py'}
HR/h: 108, Ju¥dE:{'source': './demo.py'}
Hokh: 187, i¥dE:{'source': './demo.py'}

Bekh: 352, ¥R {'source': './demo.py'}
Hek/N: 450, Jo¥idfE:{'source': './demo.py'}
Hek/Ah: 446, ¥ {'source': './demo.py'}
Hok/h: 431, e¥idE:{"'source': './demo.py'}
Yekoh: 347, jo¥idié:{'source': './demo.py'}
Hek/h: 492, se¥diE:{'source': './demo.py'}
Hoksh: 491, Jo¥idk:{'source': './demo.py'}
Hok/h: 471, ¥ {"source': './demo.py'}
Hek/h: 489, so¥idi:{'source': './demo.py'}

Yok/h: 474, jc#dE:{"'source': './demo.py'}
Wk 476, ¥l {'source': './demo.py'}
RN 492, u¥dlE:{'source': './demo.py'}
RN 472, e {"'source': './demo.py'}
PR/ 490, Je¥dE:{'source': './demo.py'}
ke 469, se¥idf:{'source': './demo.py'}

Hek/h: 452, u¥dE:{"'source': './demo.py'}
Hek/Ah: 490, ¥ {'source': './demo.py'}
Hek/N: 497, je¥dE:{"'source': './demo.py'}
HoRk/N: 492, Jo¥ids:{'source': './demo.py'}
Hekh: 496, so¥dh:{'source': './demo.py'}
PoR/N: 497, Jo¥ids:{"'source': './demo.py'}
Hok/hv: 498, Ju¥idl:{'source': './demo.py'}
Hok/h: 491, so¥ids:{"'source': './demo.py'}
Hek/hv: 466, okl {"'source': './demo.py'}
Hek/h: 348, so¥idi:{'source': './demo.py'}

BIADEISRATREMAD R ERIEEURANESRE, FIENEF— DR, REINT:

print(chunks[2].page_content)



BHRE:

def split_text(self, text: str) -> List[str]:

nun nun

Split incoming text and return chunks.
# First we naively split the Targe input into a bunch of smaller ones.
separator = (

self._separator if self._is_separator_regex else re.escape(self._separator)

splits = _split_text_with_regex(text, separator, self._keep_separator)

_separator = if self._keep_separator else self._separator

return self._merge_splits(splits, _separator)

03. RIS TRYEIFSDE

RecursivecCharacterTextSplitter BRABEBNSRTHRRIAS T, EFFE8T, B TiRiT/
T, —RRAEEINERMIEIERAMFR, flan: . . . 2 FERRET, NREEFEYIE hu
Secks , AILAEEEIRDIRAYIR (SESFZEHTES) .
ARFESHRAHRNT:
1. \n\n : TRRNERRS.
2. \n : EERITHRARER, —RIDMNEEASSH ETOENES,
3. 1|2 hXHREE, BINE. RS RERRDTFER, BUURKTE.
4. \A\sI\I\s|\?\s : WMNEEZFHER. BNE, @5, FEINENENEEEXLEFEGEE
FERNTIE.
5.: |;\s: EXHEFENSER, EEXSEBRE—RSFNTIE,;
6., |,\s: ETFRMUEREFREZHINZS, ES—REFDFENIRKRER, FRLA—RATIE,
FRIAESZABATIZARBIL AN,
| SRS FHERNARREIONEIRS2—, FIIRERXFEFR, BRIERMIZERNY,
IEIHRENFAK, ﬁ'ﬁﬁ*ﬁ$ﬂ%ﬁﬁ5‘6?&§-—ﬁﬂ"]w§ﬂﬁ, FEFRSIEFR B ERANINE,
ERUFE TIEIRENFE, I FEREEKE

BRI

from Tangchain_community.document_loaders import UnstructuredMmarkdownLoader
from langchain_text_splitters import RecursiveCharacterTextSplitter

# 1. QIR A SCA Sy E
loader = uUnstructuredmarkdownLoader("./HiHAPI Y. .md™)
text_splitter = RecursiveCharacterTextSplitter(
separators=[
"\m\n",
"\n",



TRER
"\o\SININS \?\s", # ZEChRARTS JoE EH ENAE
Ys [8N\&";
" 1,\s",

1,
is_separator_regex=True,
chunk_size=500,
chunk_overlap=50,
add_start_index=True,

# 2. BSOS o E
documents = loader.load()
chunks = text_splitter.split_documents(documents)

# 3. fEE

for chunk in chunks:
print(f"#tk/h: {Ten(chunk.page_content)}, Jsc#idii: {chunk.metadatal}")

RN

Hekh: 251, so¥idli: {'source':
Hek/h: 451, o¥id: {'source':
HR/AN: 490, scHid: {'source':
HR/N: 305, soHid: {'source':
R/ 435, soHid: {'source':
PR/ 497, so¥dE: {'source':
RN 237, sc#dlE: {'source':
BeR/h: 483, Jo#dE: {'source':

L/IHAPI VA . md', 'start_index': 0}
L/THAPI YA .md', 'start_index': 246}
/THAPI Y .md', 'start_index': 699}
L/THAPI A .md', 'start_index': 1165}
L/THAPI YRS .md', 'start_index': 1472}
L/BHAPI RS .md', 'start_index': 1859}
/HAPTI R .md', 'start_index': 2359}
L/THAPISCRY .md', 'start_index': 2598}
Hk/h: 486, HdE: {'source': './THAPIZEY.md', 'start_index': 3092}
Yok/h: 438, seHdi: {'source': './THAPIZRY.md', 'start_index': 3580}
Hek/h: 293, oHdE: {'source': './WHAPIEY.md', 'start_index': 4013}
PR/ 498, eHdi: {'source': './MHAPIZEY.md', 'start_index': 4261}
YR/ 463, ufidi: {'source': './WMHAPIXHY.md', 'start_index': 4712}
Hok/h: 438, JokdE: {'source': './THAPICEY.md', 'start_index': 5129}
Hok/h: 474, cdk: {'source': './THAPICRY.md', 'start_index': 5569}
Hek/h: 93, sc¥dE: {'source': './HWHAPIVAY.md', 'start_index': 6018}
Hek/h: 464, scHdiE: {'source': './THAPIXZH4.md', 'start_index': 6113}
RN 478, jo¥idl: {'source': './THAPIZH.md', 'start_index': 6579}
R/ 379, sc¥HdE: {'source': './HWHAPIXAY.md', 'start_index': 7035}
Hok/h: 489, Jo#idl: {'source': './BIHAPIXZ#Y.md', 'start_index': 7416}

£ LLMOps B, BN ASEBIEREIZBINRENRFRE, Ll 255 . oo §0 g
BN RBIIMNEPEIR, FAFFBYERL RecursivecharacterTextsplitter EIES, MISMAHINEEE
By B4 + s ik es SRS, EHERIIIREE ARIZEEIZ TR T



R sontstin | OutputParser
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: RAGENT R I BaseChatMemory
| RIS - R {
| BEES | VectorDB/Dataset T g fBwith_listeners+on_end @A Tsave_context() _ | “question”: "xxx',
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g i SOAEIERR (. ERREM. BiFES) |
i x
E )
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BXXE S EISRSHEHME S EI=R(ER

01. IBEXXE R ERREASES

ERTENRATFERS D EIRSERREA e w1 MWXAHITIFRD, XMFo R EAE R T 3+
LETFERAER, EEFSEERITFZEMENELY, IRE—HBEKXA, SEBEDEINIENY
ERAIER, LUESEIFHBERAINIE, X MNTRRTLAGER LangChain HREY 15 SR 5 548
(SemanticChunker) ESCILXMES.

OGRS FI BRMDTEIE, XAEBRIIT langchain_experimental 85 (XMEHHISE
SEERRRAMESRERE, FEERER)  EHS:

pip install -uqq Tangchain_experimental

semanticChunker TEERE_EANEMAISESEIREE—LER, FEIZEHIRBHIE
Textsplitter , SLAMLSEIE AT

1. embeddings : MAERNIER, EIZHRBEREERREEN f2zMLE KIRBHEDZIAREILILE,

2. buffer_size : XAEHRAN, BiAF 1, BETEIEUIERT, ZXASBMFIES 1 £3X4,
WMBRABENAZIN (BN 1 FATE 15 .

3. add_start_index : BERMIMEMZS], EIAA False,

4. breakpoint_threshold_type : WrmE{EEEY, BRIAJ percentile BIEDL

5. breakpoint_threshold_amount : ImmB{ESEV/ES.

6. number_of_chunks : DEISHISRERMEL, BRIAJ None,

7. sentence_split_regex : AFPEIEN, BOAA ?<=[2\s+, BILANMAIA. @S, RINS1]
FER, RSB EEETRTIEIENFRA,

BISNABES Rraiafs . txt IRABIE IR 10 N3, BILASER MRS :

import dotenv

from langchain_community.document_loaders import UnstructuredFileLoader
from Tangchain_experimental.text_splitter import SemanticChunker

from Tangchain_openai import OpenAIEmbeddings

dotenv.load_dotenv()

# 1. SO 7)) 4%

Toader = uUnstructuredFileLoader("./fl4)4iks. txt")

text_splitter = SemanticChunker(
embeddings=OpenAIEmbeddings(model="text-embedding-3-small"),
sentence_split_regex=r"(?<=[. 2 ! 1)",
number_of_chunks=10,

)
# 2. SRS 5
documents = loader.Tload()

chunks = text_splitter.split_documents(documents)

for chunk in chunks:



print(f"#J/N: {len(chunk.page_content)}, Jsc¥i#li: {chunk.metadatal}")

BHAE:

Bk 201, soHidE: {'source': './RIXJES.txt'}
Hok/h: 25, so¥dE: {'source': './RI4JMEE . txt'}
Hok/N: 31, Jo#ERE: {'source': './RI4JMiE.txt'}
Wok/N: 46, Jo¥dE: {'source': './FI&)Hk.txt"}
Hok/h: 203, so#d: {'source': './BIXJEN.txt'}
ok 19, THEEE: {'source': './RlZ)Mik.txt'}
Hok/h: 91, JTHE: {'source': './FILJHES . txt"}
Hek/h: 466, THIE: {'source': './Fl4J%ikS. txt'}
Hek/h: 116, w#dE: {'source': './Fl4J%ER . txt'}
Wk 0, oHdE: {'source': './Fl4J5E.txt'}

semanticChunker RUREHESAFERER, BOBBRB RO BIRIAE—G, BT RIREESEE
MRNBIEHHEFRSR, RETEHHEEIRFHBRARNEE, ARTEXEXARIGRINE, 7
HRIRENRIDREH TR BT BER—RE, REBENEBIENSRENEGHEE, Mg
UEDE

BRfE semanticChunker REMNABIAEBIERITES 470 O8G0 b . DA
BREE o
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02. Efth3t5 53 BIRRY(EF

187 EIARISCR S EISE, 7E LangChain FRiREEE T —HABZE TS EIR (FRMERS) | =
T: BF HTML {73V ERRYSEIES. Markdown 1RRESEIZS. i#Y3 JSON SEIEE. ETF Token iHHY
PEIBE, FREA=HAXAS BB EEEA.

LangChain M4 EIBEEMENMY: https://imooc-langchain.shortvar.com/docs/how to/#t6Z528




2.1 HTML/Markdown #RE0/ER 9> 2138

# LangChain FigiH TS HTML 28U R4A05 B8 —— HTMLHeaderTextsplitter 5
HTMLSectionsplitter , S EISSHIMERAIT

1. HTMLHeaderTextsplitter : & HTML MSHERITTRRBIHITHE, EREE—RXFNRS
SHFFEXREATE, FASMEXIIMERRMTHIE (INFELEEEK, BEIHEIMEHE
BRARER) .

2. HTMLSectionsplitter : f£ HTML XAFMZIRTTRRAHHITHE], EHRHEIRIANRNERE
BItn (IE LS, HRESENERENIELE) .

EERESAFEER, BRXEAFRHRE, MEEERSM, FIIERMEANATLIERIRINE
S, DHR—FIFE. “FINE=FnE, XRABERBMIER TER, HAIAERERRER
ERMRER T, FOSCRRAY HTML BEGSBEEEXER.

T, TERIERDIRERERY 15 SR 4 &) 3% 55 Jofb SR 4 B85 166 - 02 JAb ORI B BRI - 2.1
HTML/Markdown #7f/BrE1%% TR,

F A SRR el - Typra o
R WEE GEEE SO M D RR 1
- %8 i \M’-"’E;ETA’PM ;
===
D1 PR i MiRa T T iR 3 eenn T
- 02, FRSCH £ DI HanE ;ﬁecave? il o
e
22181 130N IR s:-z =
23 BT fricha g
R
02. Eifth 32253 Szt A
ST LR R, IE LangChain RIERR T —SRBEA THOTRE (ERMEFE) | @ET: BF HTML RE/Ro .
\ Markdown IFRESTRIEE. (@Y7 JSON SEIEE. BF Token itEMIAEIEES SR EIFHRsSREFEREL.
J LangChain IS BIREHTR: hilpsimaoclangehalnshorvar comidossihow i =
2.1 HTML/Markdown {RRE/EE 218
E LangChain PRTHFTEH HTML 268 S5RYsy 888 —— wimineaderTentsplitter 5 winLsectionsplicter , SEIBERHERMT:
1. MmMLMeaderTextspTiteer | #F HTML SRR TR ERGHTAR], SHHS - rins SHFEXEENTE, FasME
RETEIRRIBHUTEGE (VIFFiE CIEREHE, ERHERESREERIRE |
2. HLsectionsplitrer s fE HTML SASFRIZETRERBIHTA R, Bt S— s meEn SRR (BFd Le0s, T
HIRFEREL) |
il . BRXEAFRNE, nEEEREN, MERNEELESRESSE SRR RRE. TERE
FI=Hird, RRpTERMREA TR, S ErERsERa-MRE T, Msla HTVL BRGHEARE,
¢
eI

from langchain_text_splitters import HTMLHeaderTextSplitter

html_string =
<!DOCTYPE html>

<html>
<body>
<div>
<h1>#78i1</h1>
<p>RFHRELN — LA ACA. </p>
<div>
<h2>FFirfil</h2>
<p> KT FARELIY— LN HUAR. </p>
<h3>FFhriil</h3>
<p> KT FFhrdli—se Ak, </p>
<h3>7Fhrii2</h3>

<p>ET T AR5 A . </p>

</div>



<div>
<h3>FFrfii2</h2>
<p> KT THRE2 [ — AR, </p>
</div>
<br>
<p> KT HRRLI — LTk, </p>
</div>
</body>
</html>

nun

headers_to_split_on = [

"h1, "R,
("h2", "R,
("h3", "EgURE"),

1
html_splitter = HTMLHeaderTextSplitter(headers_to_split_on)
html_header_splits = html_splitter.split_text(html_string)

print(html_header_splits)

HHAS:

[

Document (page_content="FsE1"),

Document (metadata={"'—Z¢bsfii" 1 "Fpii1'}, page_content='XK ThREIA SN A, \nThe
Bl Tl Frbnmi2'),

Document(metadata={"'Zbrfii" : "Fp@L', " QbR ' FRRAIL'}, page_content='JE T bR
ML — A AT A, 1),

Document(metadata={'—Zir@i': "FRBL"', 'EARE': AL, ZHFA: T TARELY,
page_content="kF T ARl CA, '),

Document(metadata={'—Ztr@": "FRAL', ' “HFEE': TAREL, " SHhsE': TP RS2 Y,
page_content="%F T Thpi2 () —E A, '),

Document(metadata={'—Zibs"': "F51'}, page_content='TFhr2"),
Document(metadata={"'-Zbsil" : "FRAEL', ' b ' ThREI2'}, page_content='JGTF FhR

W2 —e AR, "),
Document(metadata={'Zifx#"': '"F31'}, page_content=" TR el rA, )
]

59ME LangChain FRfRY HTML SREVAYSTS AT LABERIIXE S EIFIN, Markdown SRATSIHBA RIS
ZIFIN, TTLAERE Markdown #RER5S EI28—— MarkdownHeaderTextsplitter SoAREIFERISRYDEN,

FESRY: https://imooc-langchain.shortvar.com/docs/how_to/markdown header metadata splitt

er/

2.2 j&Jq JSON &I

33F JSON ZH9EUE, 7E LangChain HrtbEsde 7— &I JSON DEIRS——

RecursiveJsonsplitter , XD EIREAIZIRREMSAIS VB JSON £iE, FHHTER/N\EY JSON
B, TERATEERFERE JSON MW, (ENRBERITRERA/IMER/NRANIFRARANZ 8],
JUES AN

£ )SON b, MREFRHRERNJSON, ME—NMEEANFHE, WASZFRHETIFD, T
BoE @A R SESIERD TR, BRRANVERTIATEER.



Recursivelsonsplitter HUSEAEEEE, RE(EE max_chunk_size F1 min_chunk_size (k)
BAT,

FIEMXEBE—MREARY json XA (https://api.smith.langchain.com/openapi.json) , {#FEEEI3 JSON
DEIBEIEHITIRS, AT

import requests
from langchain_text_splitters import RecursivelsonsSplitter

# 1.3HUGFM#E son
url = "https://api.smith.langchain.com/openapi.json”
json_data = requests.get(url).json()

# 2.36JFISONSEds
text_splitter = RecursivelsonsSplitter(max_chunk_size=300)

# 3.7 sonFH I A g SR
json_chunks = text_splitter.split_json(json_data=json_data)

chunks = text_splitter.create_documents(json_chunks)

for chunk in chunks[:3]:

print(chunk)
HHAS:
page_content="{"openapi": "3.1.0", "info": {"title": "LangSmith", "version":
"0.1.0"}, "paths": {"/api/vl/sessions/{session_id}": {"get": {"tags": ["tracer-
sessions"], "summary": "Read Tracer Session", "description": "Get a specific

session."}3}}}"'

page_content="{"paths": {"/api/vl/sessions/{session_id}": {"get": {"operationid":
"read_tracer_session_api_vl_sessions__session_id__get", "security": [{"API Key":
[1}, {"Tenant ID": []}, {"Bearer Auth": []}]13}}}}'

page_content="{"paths": {"/api/vl/sessions/{session_id}": {"get": {"parameters":

[{"name": "session_id", "in": "path", "required": true, "schema": {"type":
"string", "format": "uuid", "title": "Session Id"}}, {"name": "include_stats",
"in": "query", "required": false, "schema": {"type": "boolean", "default": false,
"title": "Include stats"}}, {"name": "accept", "in": "header™, "required": false,

"schema": {"anyof": [{"type": "string"}, {"type": "null1"}], "title":
"Accept"}}]1}33}!

RecursiveJsonsplitter DEIFEMIEITREHIHIEEREE, XNDEIRSRE wEhL WARIER
A JSON, BI—BE—EE NEEEUE, AEBXMAYSHRIZEAER— Y JSON, BEISIEA/NMNER
RKNN (RimIER FEESETFUZAIRA/N, HiIi0 JSON FHEHRT Key BRI, TFaE Value Rk, &
EHYPEEUEHEL THEAN) .

FRLMNSRE[FERIZDEIRE, —MRSLES RecursivecharacterTextsplitter FEEBEEIRBIIIIZA
NS, BREHLRIEEEIT JSON o EISEERRATSIEFIZRIIT R El,

2.3 BFirichIo SRR

SFAIBESERRG, P EITERGZET token HTIHE, MARBIEGKE len() REL,
7 OpenAl f GPT #&8IrFh, — NN ALETF 1.5 4 Token, —MNEAIAIN 1 4> Token, FrLAEFE
Ten() RIS SHRANIRE.



£ LLM NRFF RS, FRAMERSTT Token RITHEFHAER, (BERTLMER tiktoken XMIFKEL
THEMAR token ¥, IREWMAANEVN, BELE tiktoken &, &GLUT:

pip install -u tiktoken

BTREN—1MET tiktoken FHKEITEREL, WT:

def calculate_token_count(query: str) -> int:
"R ASOR I tokend
encoding = tiktoken.encoding_for_model("text-embedding-3-Targe")
return Ten(encoding.encode(query))

SRIRGIZEREE LA EIBRAY Tength_function , BISNBISLTIRATHIZRGY, EBULILE, RIBIITT:

import tiktoken
from Tangchain_community.document_loaders import UnstructuredFileLoader
from langchain_text_splitters import RecursiveCharacterTextSplitter

# 1.5 SUMBARAN A5 E 3%

Toader = uUnstructuredFileLoader("./Fl4J%0% . txt")

text_splitter = RecursiveCharacterTextSplitter(
separators=[

"\n\n",

"\n",

g,

NGNS ININS [\?\s", # TESChr SRS i E TS
"5 [8\8";

" 1,\s",

1g

is_separator_regex=True,
chunk_size=500,

chunk_overlap=50,
Tength_function=calculate_token_count,

# 2. MBSCRIIEPAT
documents = loader.load()
chunks = text_splitter.split_documents(documents)

# 3.EMATEI N
for chunk in chunks:
print(f"&)/h: {len(chunk.page_content)}, sc#idli: {chunk.metadatal}")

BHAE:

Hek/h: 334, oHids: {'source': './BI4J%ES.txt'}
Hek/h: 409, soHdE: {'source': './RI4J%ES.txt'}
Hek/h: 372, oHidE: {'source': './FIXIER . txt'}
Hek/h: 95, Jo¥dE: {'source': './Bl4)FiE . txt'}



# LangChain #1, BRT{&iE length_function J73i%, ERJLABREARS BIRRAIZETTIE
from_tiktoken_encoder() RIREBIEET tiktoken HIARRHINADEIRE (RIS ERAVER
FOFFRAY LLM (RES—ER0A]) |, Aian:

RecursivecCharacterTextSplitter. from_tiktoken_encoder(
model_name="gpt-4",
chunk_size=500,
chunk_overlap=50,
separators=[
"\n\n",
"\n",
"o |7,
"\NOASININS IN?\s",  # HEChR RS I8 HE i
"5 [5\8";
" 1,\s",

nou
’

] ’

is_separator_regex=True,



BENX LangChain 3 #4% Bl8§#15



BXEX LangChain X553 EI=55210
01. EIEXSTRYSIEISE

£ LangChain &, dNRABRISED BRI ETAREK, EALRBIFEINERIIEE N XD
e (—RIR) |, STHRIAABIAEEEE, PWERKARHEISESE Textsplitter , EMIEREPER
1HXS8, AFELI split_text() FiERNAEL,

flgn, SER—MRIBEBRHN D TR ST T R RIS, FEBDEIHRATSRY IR N MK
RIS RIS, AADRA:

from typing import List

import jieba.analyse
from Tangchain_community.document_loaders import UnstructuredFileLoader
from Tangchain_text_splitters import TextSplitter

class CustomTextSplitter(TextSplitter):
e g g e

def _init__(self, seperator: str, top_k: int = 10, **kwargs) -> None:
super().__init__(**kwargs)
self._seperator = seperator
self._top_k = top_k

def split_text(self, text: str) -> List[str]:
" EME NI A AT R TR
split_texts = text.split(self._seperator)
text_keywords = []
for split_text in split_texts:
text_keywords.append(
jieba.analyse.extract_tags(split_text, self._top_k)

return [",".join(keywords) for keywords in text_keywords]

# 1. AdmaEss o5
loader = UnstructuredrFileLoader("./RI%)5% . txt")
text_splitter = CustomTextSplitter("\n\n")

# 2. BRI
documents = loader.load()
chunks = text_splitter.split_documents(documents)
# 3. fEHm T SCRE R
for chunk in chunks:
print (f"CRFEB A % : {chunk.page_content}")

ERAA:

SCRY YA AR SRR, L, B



SORA B A

SCREPEPL AR LR AR, B8, SO, XA, REDRIL, FG, AR, K, A, FH
SCRYPE R R, PR, R

SCRYFEPLA A M, 8, W, i, B, TR, R, B R, SARAE,
SCRPESL N 80, A, WOT IR, B2, T, SR, i, I, RBLE PR
SR PE A R, B, O

SRR 2 B, SCR L AT, — W, RBREAIE , MT A BEER KA, LR X
SCRYPEBR A 365, 3 =5, 1T A

SCREESR N TR, AR BRI, AMT R, /M, B A i, A, B g, Bk
SCRSEESR N s KAE, DU,

SCR BN R, 8, IR, TR, MT R R R T, XA, Bl , B
SCRYEER AR BT, fabl,

SCRPFHRN T D B ER T, R, 2ok LR E AMT R, B, L, IRAL, BheER
SCRSEER AR HENE, BB, Mk

SCRIERN R /MT R, B, 04, RER, 255, fa, el RAE, BIEL, Sl
SR EEYLA R HiE, SR LE

SCRYPEYL A 2 B, G0, SAZIDYO0 B AR, Wit , Sk, R, AL, 1A, R R
SCREPEYL R O\, EIE, SRR

SCREPEPL N (A B, IR, HIE, LR, o, i b B, 3500, BUTRA, i
SCRIPEGL AR SR LB, TS

SRR AR & BB, BER, 2], A, TR W0, 20T, To, Sk

SR N BB, BB, A

SCRY PPN U, G RAR, B, KA, TR, IR, AL, Hhdk, T

SCRS R R AR iR

SR ERN R BT R R

02. RAG XS B/ BIREE

FERIERGRR, FOZINS FEOCRSE% | BATFRESORS RS HemTholl /B sl | Uy #18
FEMASEIRREE, XEBR] RAG 53R Chunk #Y 4 FHERE:

1. [k RERBEINSHIGE, BYSERNAIIEEEEESRRED R, XMGEE
BEE, FEEEREANLWPE, RHERAEES FER, 0 characterTextsplitter,
TREkE B ERNBREEA/IMES .

2. gkt sy . BRI HTML, MARKDOWN #8%(, s EfthrILAG R arEziRIscr, X
AILMEBEN EHRRN SISO, ZEO TS AEIMIER., ZE LangChain )
HTMLHeaderTextSplitter &5,

3. BTSN L XMRIEEERREN D IESRATEESRNE EER. AILLSRARENA
% IIRRAFS. BARSE. SENLTK, Spicy ETEGEIINMEN SR, & Embedding-
based 7%, {540 LangChain #AY semanticChunker &,

4. sy s BIEDHRER—ESRRT, UsBEIERNATUEBAX A D AR, NREY)
DEINKIGE R AXNREEIR, WiZGEASHEs s SIEEIRERM, Fla

LangChain #9fJ RecursivecharacterTextSplitter &,
XERKRSZENBINERHR, EESENS RISEUAT RN N AERFSUERE. RiElR, 28
BIALILEEEHARRMEE, BXEEREE—NTR—ARZX THERE. BRI AEER,
HAR— SN R BEF—FPEREg.
(2 Important

XF—RAG 175, SAMINEZMER: #iftk . k. FhR 4, B 550 2 6iex
PYERRAISRER, WIRTE 4ih MEREAT LA 4 MERIISIRBRIFAINR, STHARMIZRA RAG B9
G, MREER Ml A5, IHXEBRANRIRELKARNCIZ, WRITESET!
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JES3 ISR BIRY SIS EE IR ER{E IS

01. DocumentTransformer 204

£ LangChain /1, B—FhIEDEISRIRISRELIRES, IXSIEMARHEEE iyl FHRE] crim
—IREGEMIGHRIRTERIEIRA SIS0 (FIa0: BRENCHE. SR HTML 88XF, Xim
HiEIREN. SOSEEEEE)

XSRS T o, IREIREE Soisi® , FRARTLATE LLM R FFMEEEIE Schisls
BOMtSEERE, BIR0T/5R0 LLM NFEZEMIFRIZETAY schsinak . ScRabisl . Rk R RS EEE
R worisiE , FLUX VNSRS ERR] LRI SO e R B8 4R 4,

. *’%m 4%?&:5% | OutputParser
W& questionflanswer ey BHARITEE

ran— R~ | |
f v F \ :
; [l PromptR7 1 LM | _ _
& == QuestonARE) . == = e —)] EERFEE l i >. EEEE \. > ¥
Use! /}ﬂF' e 4? gﬁi‘rmt n::;l;ct } invoke( g muoke(w}lMessageb| BRI ‘
Question/i2 - Rg;;;r i mJPromrlt §uﬁm'~ (g o } LIS Chat Model I - ~
.....
A i /
RunnablePassthrough.as:
HIRSRE ! Slconiguablo PSS
) |
RAGESNT B 1 4} BaseChatMe lemory
FERIES ERHECIZ
SHES | VectorDB/Dataset DLy L (e with listenersvon_end =ik Tsave_context()_
r]gug;g/;uiwg | BaseChatMessageHistory | FEETX, XGREF'KA Al RIFERSIZ R
H— L1 HREES RS
ERREAE | .- w
.-.. = 1 |
} DocumentTr SHEGSE R
“’*”“ﬁ*""[ St TR, rafzasz "559) J A §
REEAL st | SRR
DocumentLoader 1
: [ S J‘

IR

ShEBEsIR TV |
CSVEIR W DOC3ZRY

?:ELangChaln H, AR ISIFR B, RN AMRIIEREHTES, RERA
transformer_documents ERESRIAIFERRISIALRITREREER (B MEREREMAISHA—IE, TEEX
T RERRNTIFS) .

LangChain £1EEAYSTRYEEIASR4B14: https://imooc-langchain.shortvar.com/docs/integrations/docum
nt_transformers/,

02. [ EEEHEEE

1£ RAG HUSMERTRES, MEFEINREDFERNXEERUSIASIHEESFE, B2, BEoH
PRETERIER,, LRI T RS Z aidBGEE A sk, AILE—TEE
E_EIEIIE B SREAYATREME, PRI TRAVE R AT AT B

MRISHE RAG R AHELAI—MUILRES, BISIRIGHIRIGIRMN oa HIREHTIEME, PRIt
9I‘, XFLERERS LM B8, SEFRRIHRRE eaml& sl BrILAE BEFRRIa S IRaaist 1Tk,

£ LangChain ##%E7Y poctran FEFFSCIN Y DoctranQATransformer ZERTUAMBESCENZINGE, X4
EIREER OpenAl BYREIENASRSIIIN D EEUEAMEE, BrTmzE:

pip install -U doctran

RRE—RRUITHIXA, TR QAfUR :

LSt - At AE



Hi: 202347H1H

R P R A 1

Bz

A IS MR FRE AR BUIRAT— VD247 . AERARSCAFAR, FRAB RIS AL S B BE R, IR0 A IER %
FTEE, ER AL B H(E R R L -

AR

FERNBATA BB THORE - B 2 2 FRFAN — 35y, FATOLERTA REF I T 584 s, RATEH
IT#ITfIohn Doe (H-THEfF: john.doe@example.com) fEGRIRATIILE 224 5 TH IENE T1E. Kk, |
IR BN AT M Sy AT A B DR BOR AN . b4, SRR AT AL 1 22 2 MR B A, 1 2 B ) 38
T TR BIBAR S, BRRMEAE A security@example. com.

N 7B PR 51 AR

AL, AR T U A% B TS S TR H B K it . FE RS Iane smith (GLARS: 049-45-
5928) (E&F P REG AT ERN. Jane—HZR% - B JEah, e ERATM 2 TARF TR IR
T MR BR . W R AT o] B R B B, TSR RIRATAI N S % JE4CFEMi chael Johnson (HiifF:
418-492-3850, mMi-FHlEfl:: michael.johnson@example.com) .

BB BRI B

FAT I E A BN — BLAERR b e B g, DR R4 B R S 2 5. RiERK#Isarah Thompson
(M 415-555-1234) 7E&HBANMALEMT GO TR S )y, SarahfEid £ —AH A Bk &A1
RUEF TN T 20%. seAh, EILE7 )T 15 H G 2T I f R A& S . FRATSUaD AT B BN 52 200 5 53R
T2 A X — A

WK H

FEEROUF R AR, FATHIRH R T— BN &R0 H AMRSS )y . e David Rodriguez CHI-FHBfH:
david.rodriguez@example.com) 7EXIH f 5T AMEHIA L TIE. Davi dXFATIREG BRI A el
HETTR. MAh, FATA BN ANALET J] 10 H 52 HIZAT IR SR IR R 38 2 B oy AT ARV R, AT R i
FERIEIH o

WSO TS BRI, FEFORA G RERBUM A G150 2 WSS TR 15 A T (o 58 1) BmRE ¥
B I B R K

BRSO, LIRS R S5 ) 2 BIRAT B Ax

e,

Jason Fan

A B6 AT AT &

Psychic

jason@psychic.dev

R

import dotenv
from langchain_community.document_transformers import DoctranQATransformer
from Tangchain_core.documents import Document

dotenv. load_dotenv()

# 1. HEscRizIR
page_content =

non wnn

documents = [Document(page_content=page_content)]

# 2. KR B A IR
ga_transformer = DoctranQATransformer (openai_api_model="gpt-3.5-turbo-16k")
transformer_documents = qa_transformer.transform_documents(documents)

# 3. AR
for ga in transformer_documents[0] .metadata.get("questions_and_answers"):
print(qa)



BHRE:

{'question': 'WHHIREMHA? ", 'answer': '2023#7H1H'}

{'question': "WHTMEH4? ", 'answer': 'BFTE AN S}

{'question': "UERAITHITHML %4 Mt A? ', "answer': 'John Doe C(HL-FHR{f:
john.doe@exampTle.com) '}

{'question': 'R KILZEXEEFME, NiZAERS? ', "answer': 'ELITHIEIBN, BERELFEA
security@example.com'}

{"question': "SRG HHIEMEE? ', 'answer': 'Jane Smith (4L{#5: 049-45-
5928) '}

{'question': 'R TAEFITFRIMKIF R A A ABZ? ', "answer': "ELEFIR'}
{'question': 'ANHPEMRENEAGERLM4? ", "answer': 'Michael Johnson (HiiF: 418-
492-3850, HL TlEf}: michael.johnson@example.com) '}

{'question': '"ETEEIHALEART ST TAHKS A2 Y, "answer': 'Sarah Thompson (i
if: 415-555-1234) '}

{"question': 'FEILKRAIESNN AR ARE? T, "answer': '7H15FH '}

{'question': "UEAERFRIITIEAFEIH ATt AME? ', "answer': 'David Rodriguez C(HiFHIf):
david.rodriguez@example.com) '}

{'question': '"WHRLMIXNRESVHIH R ARE? T, "answer': '7H10H'}

03. BliFaEHeEs

£ RAG NATFA, BRSBTS/ BENS N THHRITFAETRERIES TIE, fl0: e, it
Jt1 . Hello, world! 1 CAwsid, A HBIE $3in =ERNES, (BEEENER, FLE
HEFEPINEDRIEEREAN.

B—/RAG NEFEEBES TIER, —ARERIRRS:

1. RS SEIRA RN FHE R ESUEER, FiPESEEN S EESHRTHRRRE.

2. EHTIRRIBIERT, BRRBRASSHTERRINEE, ARG,
IXFIRNERISER S BN ThEE, FIR Sohmmiee , EEEUNE by BB TR ory , X3
BRVEELSCAN Sohifhiss ROVERB—IE—RE, FRLARLAE EERZEESRSEIIXANN8E, LangChain FEtd
BNRMEIREETIRM T A, 40 poctran,

BAHTHORE doctran , XE—NXAFIRE, KEMER OpenAl lIREERINEEREARRIESZ
[BJSCHLENE:

pip install -U doctran

BN AILUER pDoctranTextTranslator ZB{4FSESCIIIT SRR HRIERAZES EEHE, RMAIGNT

import dotenv
from langchain_community.document_transformers import DoctranTextTranslator

from langchain_core.documents import Document
dotenv.load_dotenv()
# 1R gR

page_content =
documents = [Document(page_content=page_content)]

non wnn

# 2. MR R R AR R RR IR
text_translator = DoctranTextTranslator(openai_api_model="gpt-3.5-turbo-16k")



translator_documents = text_translator.transform_documents(documents)

# 3. BN A
print(translator_documents[0] .page_content)

HHAR:

Confidential Document - For Internal Use Only
Date: July 1, 2023
Subject: Updates and Discussions on Various Topics

Dear Team,

I hope this email finds you all well. In this document, I would Tike to provide
you with some important updates and discuss various topics that require our
attention. Please consider the information included here as highly confidential.

Security and Privacy Measures

As part of our ongoing commitment to ensuring customer data security and privacy,
we have implemented strong measures across all systems. wWe commend John Doe from
the IT department (email: john.doe@example.com) for his diligent work in
enhancing our network security. Going forward, we remind everyone to strictly
adhere to our data protection policies and guidelines. Additionally, if you come
across any potential security risks or incidents, please report them immediately
to our dedicated team at security@example.com.

Human Resources Updates and Employee Benefits

Recently, we have welcomed several new team members who have made significant
contributions to their respective departments. I would Tike to commend Jane Smith
(social Security Number: 049-45-5928) for her outstanding performance in customer
service. Jane has consistently received positive feedback from clients.
Furthermore, please note that the open enrollment period for our employee
benefits program is approaching. If you have any questions or need assistance,
please contact our HR representative, Michael Johnson (phone: 418-492-3850,
email: michael.johnson@example.com) .

Marketing Initiatives and Events

our marketing team has been actively developing new strategies to increase brand
awareness and drive customer engagement. We would Tike to thank Sarah Thompson
(phone: 415-555-1234) for her exceptional efforts in managing our social media
platforms. Sarah has successfully increased our follower base by 20% in the past
month. Additionally, please remember the product Taunch event scheduled for July
15th. we encourage all team members to attend and support this important

milestone for our company.

Research and Development Projects



our R&D department has been tirelessly working on various projects in pursuit of
innovation. I would 1like to commend David Rodriguez (email:
david.rodriguez@example.com) for his outstanding work in the role of project
Tead. David has made significant contributions to the development of our cutting-
edge technology. Furthermore, we encourage everyone to share their ideas and
suggestions at the R& brainstorming meeting scheduled for July 10th to explore
potential new projects.

Please consider the information in this document as highly confidential and
ensure that it is not shared with unauthorized individuals. If you have any
questions or concerns regarding the topics discussed, please feel free to contact
me directly.

Thank you for your attention, and Tlet's continue working together towards our
goals.

Sincerely,

Jason Fan
Co-founder and CEO
Psychic
jason@psychic.dev
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VectorStore B RANFEISIEETERIE
01. VectorStore HiENFES]
755 BRTE LR BIRENS, SNIRENIREAR TS —inE, (BRIt

$5E, LangChain EFIXLOBRMSIEET vectorstore B, EIXMNEHET, ALUBAENSRK
S MR | ROCAREROCHEEER | EHEE . BB mE R . mEE, RET:

p - ———— 7
[ TRIMEER EFER | ‘ S BB CIER A R EE R
similarity_search()/async search()/async from_documents()
HREEZ RS BRRBHIRERR BRI A B R
A—'J
similarity_search_with_score()/async afrom_documents()
EHEDEIEERRS bz j g FEMRGIRCIE R R SRR
[}
similarity_search_with_relevance_score()/async I ps i : from_texts()
FERIEE D MRIEERRE = VectorStore b - - - WA= AR EEE
L EsmEEE [___, \
similarity_search_by_vector()/async | T — ' afrom_texts()
RS R-MRIRRRS 1 : [ | | BB IRCIERR SR
I i
> : i . :
| 1 I
| 1 I
AR ] ! X i
FOCAIRIERIER | e | 0. BISHE, OB
max_marginal_relevance_search | ! add_texts()/async
BAMMEXIEER I ; I ATIEISR S
|
amax_marginal_relevance_search | : add_documents()/async
SERAMIHEXIHER L R e e
max_marginal_relevance_search_by_vector delete/async
RADFMEXEER-ARER HRIRIAFIR MR SR =5
amax_marginal_relevance_search_by_vector get_by_ids()/async
SEBRADMEXMHER MRER HRIEIdF A RE AR
J %

1.1 HE53 EERIBRIEESR

£ LangChain FUEIUMEHERY, TICERSANE, REREHIRESNFEIE, —EaE=KHHENA
SR, 75 RAG MABFAET, —RREEEBIUSHHENE Prompt &1, FRLARTLAE ERIN— M5
Wi, BISIZEERNERS 7 ERTEEIE.

1E similarity_search_with_relevance_scores() HEH, BILUEIH score_threshold FES
&, SR ETZE DRI,

PRLLERINEMERER &5 7 — U, W%, RESEHINT:

import dotenv

from Tangchain_community.vectorstores import FAISS
from Tangchain_core.documents import Document
from langchain_openai import OpenAIEmbeddings

dotenv.load_dotenv()
embedding = OpenAIEmbeddings(model="text-embedding-3-small™)

documents = [
Document (page_content="4% & HAR S ARG 440K ", metadata={"page": 1}),
Document(page_content=" & MIEWMIT & K, XiLER KA. ", metadata={"page":
21,
Document (page_content="J{IKTET & L[H, FHERIEF%. ", metadata={"page": 3}),
Document (page_content=""22 > FiH g 2 BN AMBAZIER M HEx. ", metadata={"page":
4},




Document (page_content=""R =X (1) &2 R, G ENIF. ", metadata=
{"page": 51),

Document (page_content="NEi kM | — MarRmss, 2ILE AR kT, ", metadata=
{"page": 61,

Document (page_content="H[FH RN T, ERALLAE. ", metadata={"page": 7}),

Document (page_content="[ L LA RE M FE, B HaE. ", metadata={"page":
81,

Document (page_content="4tf]—it &l 7 X FIARKI %, FHERASELL. ", metadata=
{"page": 91,

Document (page_content="d M EXGEZER, HilKAEF 0. ", metadata={"page": 10}),
]

db = FAISS.from_documents(documents, embedding)

print(db.similarity_search_with_relevance_scores ("% | — HJffi, WYZZE",
score_threshold=0.4))

# S

[ (Document(metadata={'page': 1}, page_content="%%t— NAR SR SE K" ) ,
0.4592331743070337), (Document(metadata={'page': 3}, page_content='MIKE®E & [-4T
i, HRIEHWZ. '), 0.22960424668403867), (Document(metadata={'page': 10},
page_content="MEXIEZRK, B0, '), 0.02157827632118159),

(Document (metadata={"'page': 7}, page_content="JkITHLRMIEH T, iEFATLEEE, 1),
-0.09838758604956) ]

ANINENE 0.4, EREHTROIIT:

print(db.similarity_search_with_relevance_scores("#7: 17 - Hjli, msEs",
score_thresho1d=0.4))

#

[ (Document(metadata={'page': 1}, page_content="24E— RS BESE FIAETE ") ,
0.45919389344422157)]

X$F score_threshold HIEHAMIE, EEHEIMHERITAERINEE. HEBUMESI0BEHTIR
B, FES—inE, FESHEREFEINSEANMGERZERR, SRR, RRHKAER
EABL> BRI,

1.2 as_retriever() &Z=88

7E LangChain &1, VectorStore AILUEIT as_retriever() FEMEHARIIGZREE, 7E as_retriever()
FELMEE— TS

1. search_type : EZHEA, THEF similarity GEREABMEILZ) |
similarity_score_threshold (55 AHUEAS 20+ B (E T I AHAUMEIR 22D« mmr (BRI B o M98
IR

2. search_kwargs : EfHEEXIERSE, KBAFH, Hlg0: k. filter,
score_threshold . fetch_k. lambda_mult £, EERERFSH
similarity_score_threshold f§, WiHf0 score_threshold BLEEI, TUISIRE, 53
HNEMSEESE search_type HKESINHIRLECSHER.

FHEBTFHEZEEEE Runnable aizfTEA, FrLARTLAER Runnable BERIFFETIEE (HEER. S5
2. Ji. [EB. H7%) .



BIENIS R ELURERRIGR, #5150+ iAW AL R, FFREASBMN0. 5, RS ON10% , KB
T

import dotenv

import weaviate

from langchain_community.document_loaders import UnstructuredMarkdownLoader
from Tangchain_openai import OpenAIEmbeddings

from Tangchain_text_splitters import RecursiveCharacterTextSplitter

from Tangchain_weaviate import weaviatevectorStore

from weaviate.auth import AuthApikey

dotenv.load_dotenv()

# 1. AN 5o R A
loader = uUnstructuredmarkdownLoader(". /i HAPI A4 .md™)
text_splitter = RecursiveCharacterTextSplitter(
separators=["\n\n", "\n", "o [! [?", "\.\s|[\!\s|\?\s", "; [;\s", ", |,\s", "
is_separator_regex=True,
chunk_size=500,
chunk_overlap=50,
add_start_index=True,

# 2. SRR E
documents = loader.load()
chunks = text_splitter.split_documents(documents)

# 3R BRI el R B R
db = weaviatevectorsStore(
client=weaviate.connect_to_wcs(
cluster_url="https://eftofnujtxqcsaOsn272jw.c0.us-
west3.gcp.weaviate.cloud",
auth_credentials=AuthApikey("21pzYyOorl2dxH9xCozG1l02b0euDekKINEbBO"),
Do
index_name="DatasetDemo",
text_key="text",
embedding=0penAIEmbeddings (model="text-embedding-3-small"),

# A RS

retriever = db.as_retriever(
search_type="similarity_score_threshold",
search_kwargs={"k": 10, "score_threshold": 0.5},

# 5. RGER
documents = retriever.invoke ("> T B &S B A MR

print(list(document.page_content[:50] for document in documents))
print(len(documents))

BHRE:



['Ee B0 TS S AR VAR IS 2%, SN A A R K idis shae, MR 4 L2 R AE R A -
\n\n#% "', "HREOTERAL, FHEA headers RN Authorization , JFHiII access', '"#H:IR
#: \n\njson\n{\n "code": "success",\n "data": {', "#EIEE: B

+POST: /apps/:app_id/debug\n\n#ZI1Z%: \n\niERKZ%: \n\nap', '1.2 [todo] &M M Fahd
BEE\n\nfZ 3 RNV ANERREGR, Wik BARE. Kidiz', "ERSH: \n\napp_id ->
uuid: BREZH, WIE, FEFRINA id. \n\nmINZ4: \n\n', 'memory_mode -> string: ic{Z
FA, iEKId!Z lTong_term_memory ', '1.6 [todol]skKEUN A HIAY] EXFIESIFR\n\n$E B HF
RIS R g B R AS B, %O, 'LLMops Wi H API CA\n\nMiH API #1%—LL JSON
R, JEEAE 3 AN, "WSSEC \n\nsummary -> str: ZRHEHIERSIERKICIZ .
\n\n#isRf: \n\njso"']

10

@ Caution

REES: MRMREREIE sk, FFREETEXLEESER, MRBEHESER, N
ZANEERE?

R WE— ] EENEREL, B similarity_search_with_relevance_scores() BRZ{, Eia
REREDIEFREISAERY kil &, 5 RunnableLambda BREEEENREEEERK

Runnable BJiz{T4HE4/ERE].

02. MMR RXiBIFEX M

RAIAFRMEXM (MMR, max_marginal_relevance_search) HIEARBBZERSEEET ST M
1%, LARSIREZ IR HMUE . HE RRRESRNEEREER, Mg NERRELE X AISTEH
BEHERE, Bk, SIESMEEEEEAN X, HRESEENEERENHENR
K AUE , XEEAMBLRIMESEERS.

ffE LangChain AMMR BISEHUSFERN FATSS RO #rdieasmtimiriy s IEEEEA, EFRESHITEIN
MR, FERI—NMEKTF k WERFIZER, A0 fetch_k HKEUE, REIHEREBEIN fetch_k £
EHENEZERRLE, BSOS HEIRER k F8IE.

(3 Important

fEERRSE, MMR SR —KHERBIABIS R EREAMEERT, MTIRIE 452810,

FTLA mvr FEARIEEIEERNRR, SEseMt 2rnsf, LUBINERISRATETIEMS Y, MMR
ROE TETEN T

TR otch_IGREAR
/ 7
L 4 =
===~ = == =
=== R > ERTIRNER
-
E———— - , ] . , .ﬁawatsﬁ..l piieRER
Faan . —_— e e
ERene. e
—aEe— (@) ( i)
P &= ="
e

RIE LEANETRE, PUT— 1D MMR BRRAFRMBIMHERSZENSE: #RH0 . k&R
. fetch K&l . LR RS (ORERKZRM, IREENZRM) , 7E LangChain FHEET
XANEFEHTESE, max_marginal_relevance_search() EREIHISEUIT:



1. query : {#RiEG, REANFHFHR, GESH,
2. k@ HERRVERSE, REER, AR 4
3. fetch_k : Bf&BL MMR BERIAISCREER, BAIATS 20,

4, Tambda_mult : BRI, FETBEMNMO-1, KEITESES = lambda_mult * MM + (1 -
Tambda_mult) * AHidE , FFLA O KFEEASHM. 1 KFER/NSHME.

5. kwargs : EfHERGIERSTEMNSE, A0 filter &, XNSEERTRLIEEZREN, BIK
BURT (R EELERE.

SEFRMI:

import dotenv

import weaviate

from Tangchain_community.document_loaders import UnstructuredMmarkdownLoader
from Tangchain_openai import OpenAIEmbeddings

from Tangchain_text_splitters import RecursiveCharacterTextSplitter

from Tangchain_weaviate import WeaviatevectorStore

dotenv.load_dotenv()

# LN 50 H4s
loader = unstructuredmarkdownLoader("./TiHAPI A4 .md™)
text_splitter = RecursiveCharacterTextSplitter(
separators=["\n\n", "\n", ". |1 2", "\.\sI\!\s|\?\s", "i [;\s", ", |,\s", "
is_separator_regex=True,
chunk_size=500,
chunk_overlap=50,
add_start_index=True,

# 2. IMESOR o H
documents = loader.load()
chunks = text_splitter.split_documents(documents)

# 3 FHE AR B ) = O R
db = weaviatevectorsStore(
client=weaviate.connect_to_local("192.168.2.120", "8080"),
index_name="DatasetDemo",
text_key="text",
embedding=0penAIEmbeddings (model="text-embedding-3-small"),
)
db.add_documents (chunks)

# 4 PUTIRKIAPRAR A R
search_documents = db.max_marginal_relevance_search ("< 1 5T & A% DA WL )

# 5.TEMERMLR
print(1ist(document.page_content[:100] for document in search_documents))

RELE



['1.2 [todo] 7 M ARACEE E\n\ns i 8. BEHMNAWEREERS, Wit SRERE. Kl
A, 2 EHROZN TR AR M SRR B AT SR, R R AR, G AN B AR N RS
K", 'LLMOps JHH API CAY\n\nkifl API %114 —LL JSON #=ixEl, FHHME 3 AFE: code.
data #1 message, JrnlfARASPIRAERG. WS EUEFEE D IEE . \n\nlk SRS, IS N 28R
B, #FH#AE headers ¥ Authorization , JFFlN access_token EIW5EMUZALE K, Ml
\n\njson\nAuthorization: Bearer ey', 'memory_mode -> string: id{ZZ%W, MiEKidz
Tong_term_memory #1 none fUFEL. \nstatus -> string: MAMENING, drafted {AFEH

Fev ']

£ LangChain $J%EfY VectorStore AR, BT FOMIEZREGRS: MIOIWEER | BRI %R |
XM EARNERZSE, —REiR 80% AUESFERBIIIERETLABSRIMENRER, WF—L
BKREUF/BIR/SHMR RAG 158, STLAEEMER Bl et .

TEER Mtz i, KRegeER similarity_search_with_relevance_scores() iEFHMERRE
R, BREREHEESERVIBERT, AE—EREXEETaRYR, HEEEEH 550w
fti(score_threshold) , NFARRIAL/DEIGEE/ MEBLIERE, SOEEHA—E, FELTEHA
BESEI—MEXHRIEMIVE (RESXKEEAZINS, BELNSZEREFMEXAS) .
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NEB[AEFRANFEIS(EBEI
01. BaseRetriever {§Z=eE 3

£ LangChain /1, {&E—E query FHREISIXENAMBXRBASRIBMHEIRD ks, FB
LangChain ARRBEIREREERIT T —1NESE——BaseRetriever, 1%Z355p 7 Runnableserializable ,
FrLAIZZER— Runnable TNE{TAM, SXIFHFMA Runnable HHAIFTERACE, 7E BaseRetriever
HETLBRNAE, KEWT:

_ invoke()/async
’ WREEIRE

_____________________________________

I
|
I
BaseRetriever _ i >E _get_relevance_documents()/async ‘
IGZRERER | : f&BqueryIRENAER 151
TR
|
|

Hrh get_relevance_documents() FiEEBE 0.3.0 IRAFEHIES (EiRAIE Runnable Bi%) ,
RIS IEE &R, RIRSFEIHINICIEFIEERSE (B as_retrieverQ T&E WiEH
%) ., WA invoke J5iARPAL

FEEXIFTE mESdEE , LangChain 2BECE T as_retriever() Fi%, ETFHEERESURRE R
FitiEREE, FRENRRMMEENSHEEMER, TEEERONEEEEERER, fITEE—
MR EREIGZRARAIERRA:

import dotenv

import weaviate

from Tangchain_core.runnables import ConfigurableField
from Tangchain_openai import OpenAIEmbeddings

from langchain_weaviate import WeaviatevectorStore
from weaviate.auth import AuthApiKey

dotenv.load_dotenv()

# L. R e AR
db = weaviatevectorsStore(
client=weaviate.connect_to_wcs(
cluster_url="https://eftofnujtxqcsalsn272jw.c0.us-
west3.gcp.weaviate.cloud",
auth_credentials=AuthApikey("21pzYyOorl2dxH9xCo0zG102b0euDeKINEbBO") ,
Do
index_name="DatasetDemo",
text_key="text",
embedding=0penAIEmbeddings (model="text-embedding-3-small"),

# 2.5 R A

retriever = db.as_retriever(
search_type="similarity_score_threshold",
search_kwargs={"k": 10, "score_threshold": 0.5},



# 3. BAT AR ALY

similarity_documents = retriever.with_config(configurable={
"search_type": "similarity",
"search_kwargs": {"k": 10},

P .invoke (" &R E 4 DAL ? ")

print ("M Z: ", similarity_documents)

print("WAKE:", len(similarity_documents))

BHAE:

AR [L..]
WAKEE: 10

02. VectorStoreRetriever (£ 222

VectorStoreRetriever £ BaseRetriever HIFZE, XE—NEI BIAEHIEENEMCETRE, £
VectorStoreRetriever BINERLIN Y _get_relevant_documents() J5i%, WREN T EHMAEM::

1. vectorstore : TZREEHABNEELUEE.
2. search_type : JEZIERY,

3. search_kwargs : &S24,

XLSHITEIRT as_retriever) EELHNEIIEBNSE, HTZEHE— Runnable FiE
1THE, FRLAATLMER . configurable_fields() RIEXZEREBISEL,

FIANsCEEIETRI(E®E search_type 5 search_kwargs , {E2pk mmr i 18R, FHEIRE 8 %
HiE, R

import dotenv

import weaviate

from Tangchain_core.runnables import ConfigurableField
from Tangchain_openai import OpenAIEmbeddings

from Tangchain_weaviate import weaviatevectorStore
from weaviate.auth import AuthApikey

dotenv.load_dotenv()

# L.t i A
db = weaviatevectorstore(
client=weaviate.connect_to_wcs(
cluster_url="https://eftofnujtxqcsalsn272jw.c0.us-
west3.gcp.weaviate.cloud",
auth_credentials=AuthApiKey("21pzYyOorl2dxH9xCozG1l02b0euDeKINEbBO"),
),
index_name="DatasetDemo",
text_key="text",
embedding=0penAIEmbeddings (model="text-embedding-3-small"),

# 2. AR A
retriever = db.as_retriever(
search_type="similarity_score_threshold",



search_kwargs={"k": 10, "score_threshold": 0.5},
).configurable_fields(

search_type=ConfigurableField(id="search_type"),

search_kwargs=ConfigurableField(id="search_kwargs"),

# 3 HUTHEERA ISR, TR R4 5% AR
similarity_documents = retriever.with_config(configurable={

" "

"search_type": "mmr",

"search_kwargs": {"k": 10},
}) . invoke ("% NG B 4R 1A WELE? )
print("MHAERZ: ", similarity_documents)
print("WEKE:", len(similarity_documents))

BHAE:

MER: [L..]
WHEKSZ: 10

BT .with_config() EIBIEITRIECE, tWAJLATEHRAT -invoke(O BERATMES config, RERE—
TE—FERY.,

similarity_documents = retriever.invoke(
"R NG R A e
config={"configurable": {
"search_type": "mmr",
"search_kwargs": {"k": 8},

3}

7 LCEL FATIIEROBERI A, .with_config) mILABIISE—EEEE, SEREA . invoke O ERE
2fE1# config+configurable EMTANEEEEERR, FTLUE RAG AT AS, ATLARTIEZRESHE
BEFENANER, NREESEEEEREThRERNT, SNSETEAREER.

B WRNLB NS TRER RILE SARE BN, EENT:

i o]
|~ BAquestionfllanswerfitkey |

( PrompuiER = json Joadsjson_str)
..... |
g =R EERFIEE I Y |
&_ Question/$E] {format_instruction} 5. e
"""" o ingef ez W | !
User/F3F  RERT R JH: {question} il é =3 mvake()oAlMessageJ R
| B FEFIPrompt s | 1 l
Question/$2I} W il L :
I 4 & | !
- | A | !
RunnablePassthrough.assign | BERER
mgﬁ?ﬁ%ﬁ : HRERconfigurableFEHBIZIER. | |
| RAGHITE ¥ : BaseChatMemory !
| R ; i
| RPHES | VectorDB/Dataset e
: EHHEEAIRE i 1 g - [EFwith_listeners+on_endEgbEMARHIA{Tsave_context(), | "question”: "xxx",
i 3 o : P T FHLTY, BRPBAABHRERCT S "answer': "xxx"
o Seperators - G h = i BaseChatMessageHistory }
v =3 . 5 F 7]
L ARERELT T kil st i HREBEGS
i7" chunk_size” i i DocumentTransformer 1 —
L el Mﬁ-”:’t CHAREE, (RO, BiES) ]‘;""E“3 [
.............. I . = SER R
£ Ghunk overap L, s 1 SEREIEREE
L RERAN § L :
: Documentloader ] DBChatMessageHistory
E SORINERE : BIEFERHEESHE
s 1 ———
MmsEE :

SNERERE/MTUE

; (PosH) i
E MDA | 'EHTMLNﬁ

fRIEZ5N, Runnable ENEfTEMAIEMECE AT LISIAECEER:



1.fEF .configurable_alternatives() RSCIIXT mf i s BB,

2. .with_retry() RIS HIEEIRIER;

3.f#M .with_fallbacks() SRECHIXGHIFEIRATHIELR;

4. {EF .with_Tisteners() ESEIIXHITARERBAILENT;

5.8/ .bindO RLIMHMEBHENSE (FIXT weaviate MEHFEEERR, BRIKBN
).

.bindQ) HRESIBHEMAIEIREIRS invoke) BY kwargs £8f, {B27E weaviate B invoke()
PHISEAE kwargs B2, FrLA .bindO REASEIR, BRILIEERSHS weaviate B
.invoke ) FiERBEEL search_kwargs H{TIEIE.

ZOAS:

def _get_relevant_documents(
self, query: str, *, run_manager: CallbackManagerForRetrieverRun
) -> List[Document]:
if self.search_type == "similarity":
docs = self.vectorstore.similarity_search(query, **self.search_kwargs)
elif self.search_type == "similarity_score_threshold":
docs_and_similarities = (
self.vectorstore.similarity_search_with_relevance_scores(
query, **self.search_kwargs

D)
docs = [doc for doc, _ in docs_and_similarities]
elif self.search_type == "mmr":
docs = self.vectorstore.max_marginal_relevance_search(
query, **self.search_kwargs
)
else:
raise valueterror(f"search_type of {self.search_type} not allowed.")

return docs
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REMSERBHSBEEERERRIRIS
01. ABERESHEX

fRTMEHUEERTRES, 1 LangChain WENASR T KBNS =F10FRES, XELGRIITNEEN, &
= HEERHEER. Weaviate [BETEE. Zep KRR, ESIER %, §8%: https://imooc-langchain.sh

ortvar.com/docs/integrations/retrievers/,

FIHATXERERRBFTRAITERE, BAEOERE Runnable 5 LCEL RIAHEZRIATHAT,
EBOIGFRERIREFF AR Runnable FIE{TAM, EATAEER, EARNHEEIIXAHTHER.

WNERABRRERESGETTRER, TJLAERER Az Uazs, WHBA—ITLIREGER b E ki,
B AR IREAISZRES,

£ LangChain LI BEMICRERIFISHSIFEER, RFEEMUK Baseretriever 2, R
_get_relevant_documents() J5i%BPE], M query F Tist[document] RUIBIEEEPERTEIXMNEEIA
BRsCEL, BRENAEEAUATESLI, KESZITRSHIEART.

BNt — N ERERERY it A Ak IIEENEEREE, ~MIT:
from typing import List
from Tangchain_core.callbacks import CallbackmManagerForRetrieverRrun

from Tangchain_core.documents import Document
from langchain_core.retrievers import BaseRetriever

class CustomRetriever(BaseRetriever):

non E EX*&%& 2%" nn
documents: Tist[Document]
k: int

def _get_relevant_documents(self, query: str, *, run_manager:
CallbackmanagerForrRetrieverRun) -> List[Document]:
"EHque ry SRIOCHEL I SR
matching_documents = []
for document in self.documents:
if len(matching_documents) > self.k:
return matching_documents
if query.lower() in document.page_content.lower():
matching_documents.append(document)
return matching_documents

# 1.8 U SR
documents = [
Document (page_content="25 4t MR S RS [ IK ", metadata={"page": 1}),
Document (page_content="EMARIENT % %, XibREREH . ", metadata={"page":
21,
Document(page_content="JiK{EHE & L4, FikIER &, ", metadata={"page": 3}),
Document(page_content="2% ] {iH i 2 A NHRZIER I Hbs. ", metadata={"page":
4},
Document (page_content="3 i E R &&= AF I, JoHEFMERAF. ", metadata=
{"page": 51),



Document(page_content="WEMF (M | — M7 RMA, BUEHOERT T, ", metadata=
{"page": 61,

Document (page_content="3KMFHLIRIAITAHL /', iEFRALLE. ", metadata={"page": 7}),

Document (page_content="[ & H A R AL F15, RAAFRAL. ", metadata={"page":
81,

Document (page_content="ftf]—iitkl] T — KA ARAEF 4, A KSAEL . ", metadata=
{"page": 9}),

Document(page_content="MEXCOEIEEK, BkdEw L. ", metadata={"page": 10}),

# 2.0 R A
retriever = CustomRetriever(documents=documents, k=3)

# 3. A R AR R 45 R IF T e
retriever_documents = retriever.invoke("%i")
print(retriever_documents)
print(len(retriever_documents))

BHAE:

[Document(metadata={'page': 1}, page_content="%% ¢ AR SRS 14K "),
Document(metadata={'page': 3}, page_content="MK{ER & LTI, HfkIEWTTEZ. )]
2

MNFIORERXMERKR, EERTE 7R sl f s fEKERRTS, WTFEMMN—ERRES
BEIEARIESSERRIR, 1SR/ RRAEER, Bk EIFAIARELHE —— TR
(T—RAZE3IRE) .



LangChain RAGRFHFF
SHREFAFES

01 317 DocumenttBIHITEH, SDocument
AT HRAGHIEMIN BRI EIER,
Document= MI4IIEEE, WHMLHE HEH
EE, wEsrEisraniaEEE.

Document

01. Z = LangChainth BRI RN SS:
TextLoader, Markdown> 415528, Office™ iy
Zesa, URLEMIE .

02. T #unstructured B RERIIREETAIL IO ER,
XHEEEE ek =l AT )= s R IE=5=N
03, BIEEE Y LangChain RIS 28I
5,

01 T2+ 4 28lob SBlobAEH SR, X8

BloblEkEE = A R

01. T#ELangChainmh 2281 fU M RYEEHREE: W
o EIsSRnes,

02. FHEELangChainPI EIATIETIATRYSS
B, B BEEFEd. B, S0
EENEIE,

03, FIEEEE YLangChain X 45 SIS0 E
s,

04. 25 Z= 12l angChaint 5 B TTIEERY(5 A
=I5, HEWETERIREIESERIRAC,

01 23 THRVectorStoreBit, TEMEZEHI
EfES akrtER, SR
%) .

02. TRRASHREE TR, s
RREN IS,

01 I TIRRERNIEXEMATL, BEN
LangChainfa 722809415,

02. THRLangChainfT N SR ETRE S .

03. BT r A AZEE, H EASET
MEE,



