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Ht+2aEELangChainfZLangChainigf
01. Aft+4iEELangChain
1.1 I AFEREERIR FESE

KIEB—REWIAAS "SI ERIRR, —FPRIIGFaIARR —HHSE, B TR REER i
FSHHITIBEZ EREL—EANANED, EETCRBT, LM RRET— N FEEMEER
H, HFIEGE—NEZA Chat Bot Y, PIEEEBUARFIIRAI LT, ST TR,
WA HEAERE, GNAERETE Prompt FE TR,

EEZLTAWHERIREM LLM i, SN ISHEEREBIEEEX, MENTRNEEKAE
BORH, SEEISHPBHHMARAIHMI SR, ISP tERE, BRESARE LM HRERE
HIEHFSEIR, WTALERE— M ERIIRY RIS, ENRRE, BHXRMAER:

1aiEiRIE — LLMs P RIS g BEEEES P RIER

AT 2R OpenAl 5300—5AREL SDK SRUAHINILL :
from openai import OpenAl

def openai_completion():
"""OpenAlKIESEREIREO"""
# 1 REVNZOHERERIMA, POST
req = CompletionReq()
if not req.validate():
return validate_error_json(req.errors)

# 2 ¥3E20penAlIZFih, HREIFK
client = OpenAl(base_url=0s.getenv("OPENAI_API_BASE"))

# 35EHEKRIARL, AEREOpenAlRIIER(EBLARTR
completion = client.chat.completions.create(
model="gpt-3.5-turbo-16k",
messages=|
{"role": "system", "content": "{REOpenAIFFRAIIRAEA, BRIBAFIVEHA
EEXIRAIEE"Y,
{"role": "user", "content": req.query.data},

1

content = completion.choices[0].message.content

return success_json({"content": content})

import gianfan

def wenxin_completion():
" O—E RIS EEIREO
# 1 REVNEOHIREEIMA, POST
req = CompletionReq()



if not req.validate():
return validate_error_json(req.errors)

# 2O —= = iR
client = gianfan.ChatCompletion()

# 3SENEKRIMEL, AR —SHIMREELS AR
resp = client.do(messages=|[
{"role": "user", "content": "{R{F"}

D
content = resp["body"]

return success_json({"content": content})

BRTERBFEXASEEARNSMERITZSS, ¥ LM IIETRE. M. ZHERT. SREEHE—
MNEEEENLSER, XLINEE B0 LM 19i961RM, FERFRBTITRSIE, FRXLINEERIE
MEZESESWSHERD, WRARAT Al RAEFARMEE.
AT R EIXLERR, Al NAFFARERMEMmE, BPSR]). EmEERR. SRENERHLS
LangChain, fBBA] LangChain $2{it7 Python #0 JavaScript T MRA, 1EE 7 24801 Al IRETRH
JRORFES.

* LangChain-Python: _https://github.com/langchain-ai/langchain

* LangChain-JavaScript:_https://github.com/langchain-ai/langchainjs

1.2 At243%4%E LangChain

P 4ERE LangChain? EEGTIAGE: ATE. S840 . SPE. T EE. RERs. T0

BT’ ATE , BRI Github EfEiE—5FZRIAYE LangChain B3k{57T 86.3k star, ZB#T star &2
B9 Al RIFSFFRIESE, FEE EFHEEIEERIH, FE LangChain EERIIFREHRIIFEAIHY
BR, BeI5RIERRRPRFNERENAS .



@ Star History

® langchain—ai/langchain

60,0k

GitHub Stars

H0.0k

20.0k

2023 April July October 2024 April
Date

EORE #gr |, LangChain lEZREHEURRNE, RiMBIEHT =S, HERBIVERTERITEK
HIRFEEREIMR, e —E20987aE LangChain BIRAIEAZ 7H8A 10000 X commit HTEEA
KNRAWEFSLER, 8T Al ARSI &,

TEBMNEE— I, TEARREEA LLM RENSHE, RA=—LHEIE: 28 Dify,
MetaGPT, BEE=TING, XETEIIRELT LangChain EAFEMERFERIATEE,

VER—NERTAETENMESE, LangChain IEFERIRRZE TIAIRA, MERMNSEANEREF.

@ langchain i< Ouach 885 - | Yk Ak« K ouned 883 |-

P master + I 650 Branches T 402 Tags

G tiehase1? snd hintharw
B deveantsiner
m gt

B cookbook

nnnnnn

Do oo R EDR

kRitbzsh, S8t 1 TRt B2 LangChain B945E, LangChain BT AR LLM EEEO. B
B, MEEZENER, BRETERARAR LLM FU4T5, SIEEEYE, siaLABEEER.

Y RMAE, BT LangChain IRMEIKESE=SHEMI0EMR, EAILMSEBNAAESER, T
B BEE. XARNHHANSHEEAE LangChain &, LangChain iFtb—iBiR %70, 817
1 700 #gepk, WEM LLM ZIEEFHE, B2 Agent RIS TIE.



ERAFBRFEANE—MISH— LR, CRET UIRRSE, TEREENTAR, 757
F. iR, 3%, TEEERA—EENIESER.

BIGNLAT 2N LangChain f5, R OpenAl FIXX/O—SKIESEEAYRE, £ LLM B, THIERE
Al S RIS, BRI LLM BiES:

from langchain_community.chat_models.baidu_gianfan_endpoint import
QianfanChatEndpoint

from langchain_openai import ChatOpenAl

from langchain_core.output_parsers import StrOutputParser

def completion():
"EREO
# 1IREVAEORRENRIMAN, POST
req = CompletionReq()
if not req.validate():
return validate_error_json(reg.errors)

# 2 HIRELLMZ P

llm = ChatOpenAl()

# AENLD—SKIESEE

# llm = QianfanChatEndpoint()

# 3.5 ImSt TR tlEhE
chain = llm | StrOutputParser()

# 3SEEKRNGRL, FH#THFREER
content = chain.invoke(req.query.data)

return success_json({"content": content})

MfIXEE LLM, 7£ LangChain SEpkEIEETH#RIS 60 4, JIFHELESREINAESIER, TiCEFRE
28, LangChain #7775, HERE 7 SRENERH.

£ Tt £, LangChain S3tUEIZEAT Al RFHESR, $RMTIM—FK TR LangSmith &, LangSmith
H—MZOMERERIRE LLM M BRE—RNERARRE, FMER T EERTHEN SR, 8158
A, W, FIRENEEEE. FUARPRFNAERXYEER, ILREEBIRAIBL S BFERR,
BHAN— MR KIESRAE LLM BSMNRIRRYERE, 1BER Token (ERIBERE.

REENEITSE 2024 £ 1 B 8 H, LangChain BIRAA THE— MEERA 0.1.0 iRA, FHEHT
LangGraph 5 LangSmith ,

XMRATL GRS, F£EB Python #1 JavaScript FEMNERA, EZEETF LangGraph B, TJLL
{EEEfAA LangChain B TIERIES, Zit, Agent A—FHARNEEERTETWN, TRRE—
BRBE, SO T ER AR LISEER LangChain IRTEE,

02. LangChain BNSEAHE
2.1 LangChain fRESHRA

NFHEFA TS RS, ESERSTRERARRIRAR, BITLMRLRE,. Wl =28
. WE, BR—T, MREAHFEFNRS, FRITUUBXEN AR RIgEEER, XWiE
FrREBIDIE. ERNREXA, SHINNE, BEEEERTEENES.



fEniE, TR, KESHEEMEME— " —MAARR, FHEERIBPRAIEMERE, M LangChain FEH0
MERNISXLESERRSIRABSHEENABINTIER. BRI, ME— R Al i

a5

FIFFRIERR, BB REGEERE—HREEMMHETIE SR A,
—MEERRYGIF

BRIRIFIEEER GPT-4 B2—NIRITEUEMAEA. BRI GPT-4 SiER—HRELLENRSRAR, ErlaeE
REXFHAZMANEE, BNRFELERSHOMIEESEBENS, SRURITENTEM A BIE

Nt R
1RiA): Bzt ARSERT?

GPT-4 ATRE BT UERISUIRIRA—ARIMATEIN, WROINE. KRS,
{3 LangChain f) TR +i212+Z5 RABMEE— MR TRUAEEA -

BL& 7 LangChainfOIAIE RS, ERUEIRSERIIRSIRAPI, THRURIZENZELIRSER, BFERS
RGN, AN "FEIEATZE, iSEw EREMmEe” .

1RiR): REMPEIEIRORIE?

LangChainmJ AR BIEREISHHII TESMENEFE S, EEERERSRENMTEITES, SRR
SHEFRIR A,

2.2 LangChain F9EARHES

LangChain EERHT 6 RiOEHRHBEIERAIEFIIERANIESKEE, W& Models (RE) |
Prompts (#27R) . Indexes (Z&5]) . Memory (igiZ) . Chains (5%) . Agents (i) , X
BHER THTHARESEE, SERREGESELR AR A, EEMeERNTIEME,

FFRET —MREEEBENE S AL SN BERIT A,

LMs (AESER)
Chat Models (BIEISE) (7o-txiEsmoiaamasn )

Models (f#EH)

Text Embedding Models (48 A\ ER)

Prompt Templates {({7TisiE) } S+bitEHT

Document Loaders (W ESINELEE)

Text Splitters (XLA5EIE8)
SQ+FIRCIIIEE 3N 0-TEEI RIS

Vector Stares (

Prompts ({E3)

indexes (¥3)

Retrievers (Hiras)

Chat Message History (WIFEE /)
K ETFUREh

LangChain
oX AN

Memory (iBfZ)

Chain (Bif#)

LLM Chain (RISSHERLE)

Index-related Chains (M4t}

Chains (&%)

Custom Chain (ESFEWHE)

Tool (TH)

Agents (f{H)

Toolkits (TELE)

Agent Executor (fI2Hh{THE)

SPHERR I TEE

Agents (i)
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LangChainfEZR %3 N 31 M8
01. LangChain 1EZe L3R ELAR,

BT i< % LangChain MARIRTIKIMER, FLAEEMAY LangChain XA,

pip install langchain langchain-community

SNSRABFIEARARARIT—EL, WL T o%ak 021 hRA:

pip install langchain==0.2.1 langchain-community==0.2.1

PITZEE langchain G2 BMTELTY EBE:

Installing collected packages: langsmith, langchain-core, langchain-text-
splitters, langchain, langchain-community

FN EBE%IT LangChain ROIBRRA, tHRJLIHTEHZE:

pip install -U langchain==0.2.1 langchain-community==0.2.1

LangChain 1228 KRS HEZ N FHREAR (V0.2 15RA) :

langchain-core: Eiitiffig#0 LangChain RiAIES.

langchain-community: S=758MIAREIEKEEE (40 langchain-openai. langchain-
anthropic &) , —WERBEH—ERSPNECHERERE, RIKHTF langchain-core,
langchain: HIEER FRTEFFARIZRMARNGE, RIEBFIGZERAS.

langgraph: BISESEEEAEPRINIITER, £ LLMs M@t EBERENEs 58 NERE
.

langserve: ¥§ LangChain §42BE9 REST API,

langsmith: —MFEFEE, ATLULRER. . FEFkEE LLM RIFBfER, 75 LangChain
TohEfTE.



Observabilty LangSmith

Deployments ChainsasResTAPIS  ®rynon

Templates Reference Applications  #Pymen

g LangChain
% E‘ Debugging
§¢ Chains Agents Retrieval S
Playground
LangChain-Community Evaluation
Annotation
Manitoring
Integrations
Components
LangChain-Core
Protocol

02. LangChain XR4EMSHRE

fEE LangChain THEERIREIAR, MRAIRNBSHEZIERK, ELE v0.2.0 ZEIRIRAS, SREAHRITR
AIRERIFANBENIRE. BMUBRR. 8IS, XNSSHEANBREE, ERPEFESK
BEERREBENKT, XMUEMTHAFPNLEFRR, EKERMETE T AN,
NS ST, LangChain BIBVREXXSHTEM, F5INT—MzOME&—Diataxis, X2—
SHMISHERES, EEERNBHISHNNEMAIRE: B8, BIFEE. SE5RE.

Diataxis BEM: https://diataxis.fr/
MBZXiSE LangChain X#4EL, £2 LangGraph, LangSmith BERIEMER T Diataxis X RYH
7TEM,

2.1 2 (Tutorials)

HIEEBRE—LETLUNTE—EFH—LIF, XEHENMUNEBRNSERE, ERISAR
NIEREFNSCRAYSEREES. N, MR RAG MAEFME— MIEAIMIESR], CEILinE(FL
FIFIEf# RAG RIBLSFORIA,



mLangChain Integrations AR Reference & More w wiv wee OF O % Q
Introduction »

Tutorials

Tutorials

How-10 guides

sGiph
New to LangChain or to LLM app development in general? Read this material o quickly zet up snd running LangSmi
Conceptual guide
Basics
Ecosystem
WK Langsmitn 7 = Build a Simple LLM Application with LCEL

+ Bulld a Chatbot

« Bulld vactor

ores and retrievers

- Build an Agent
\Versions

Ghmniaw Working with external knowledge
S + Build & Retr

ugmented Generation RAG] Application

Packages

+ Buildat onal RAG App 1
w2

+ Build 5 Question/Answering system over SOL data
Security

+ Build a Quary Analysis Systam

» Build a local R,

application

+ Build 3 Quastion A application

+ a Graph Database
« + Build a PDF

and Question

ring systam

2.2 ¥{Ff88 (How-to Guides)

BRFERENETFEARA —LESIIRFEIIN, SERBE—LEMTATR, thn: nF
LRz ARG .

SHEAR, BFEmE I TRREMFSIFRSRIER, HEMAFERSLHAHMA LangChain f#ik
5118

Langchain Integrations  AF{Reference IF More v vz R@v B ) @ Q= mn

Introduction A 5 Hawiogudes

— How-to guides
How-to guides

Here you'll find answers to *How do L..7" types of questions. Thesa guides are goal-onented and concrate: they're meant to

Conceptual guide help you complete a specific task. For concepiual explanations see the Cancepiual gulde, For end-to.
T Far i APl Reference.

. Utorisls svary class and the AP Referance.

WK LangSmath o7

1@ il Installation

AW Langsare

+ How tor install LangChain packagas
Versions

Key features

Packages o .
This highlights functionslity that s eare to using LangChain
w2
« How to: ratum stru ta from a mode
Security

» How fo: use a mok ools

» How to: stream runnables

+ How tor debug your LLM apps
«

2.3 fi##% (Explanation)

BE, BESsSEEPNEREENEESMES. XERNTEEEINRN, SEHEBFER

1.

LangChain WIT{EREEMEERIEE. 19 LCEL EatSAEmmM X ERNHRRIERS.,



Integrations  4P1 Reference & More =

LangChain

Introdustion A o

Tutorials
How-to guides
Conceptus! guide

Architecture

Conceptual guide

This section contains introductions to key parts of LangChain

Ecosystem
RE Langsmith 7
R @ LengGpn (4 LangChain as a framewark consists of a number of packages.
Wit langchain-core
Versions

Thiz package contains by different.
Cverviow

core LLMs,

retrievérs and

d ways ta compose them togsther. The interfaces for

l here. Mo third party integrations are defined here.

Release Pobcy

The dependencies are kent purposefully very lightweight

Packages

w32 Partner packages

security

Langchain-openad. langchain-anthropic. etc). This was don in ordar to improve support for these Important integratians.

langchain
« &

2.4 &% (Reference)

Wiile the long tarl of integrations are in 1angehain- community, we split popalar integrations into their own packages (e.g

vz K@~ B0 )

rchitecture

Langehatn-cers

Tareiin)
Sangzhadn-conminity
Langarasn

Langserue

St

LamgChein Exorsssion Language [LCEL

bl inteface

SERHIRE TS LangChain shEFMEIFRAIFMAA, XLmABREERAMLN, SESMHAR
TRRAMAIRAE LangChain FIENEE5. B8N, Runnable IEOREHIZE TS Runnable EEOAYFEMmLR

B8, Runnable TXIRIATE.

LangChain Core Community Experimental Textsplitters Partner libs~ Dacs

Langehatn_core 025

Tungehain_cors.ag

Langehain_core. cnat_nistory
: 4 ofLLMs.
el v chat Sowdirs

Tungehatn_eore. chat_sessions
Langehatn_core. gocusant_loadars

aperations
langchain_care. docusents. pes

Langehaln_core, wsbeddings

Langehain_core. dnduring
Langehain_core. Janguage_sodels

Langehain_cors. Tomt

Langchain_core. semary
Langchain_core. snssages
Classes

Langehain_cors. sutput_parsers

Langehaln_core. outputc

Langehain, runaables base. funnable()

re.prompt_uslues

Langehs

Funnables base. RanabloBinding
Langehain_core rotelovars

Langehain_core. runnsbles runmables base BunrabloBindingSaze
Langehain_eore. stares .
e D runmables base. Runnablegach

i

R runnsbles base. funnablefachiase

03. iRAZTLIHBES A
3.1 lRAHEA (Overview)

langchain_core. runnables

NBRIFRSEOA.

Go

LangChain Runnable and the LangChain Expressian Language (LCEL)

The LangChain Expression Language (LCEL) offers a declarative methad 1o build production-grade programs that hamess the power

Programs created using LCEL and LangChain Runnables inherently suppart synchronous, asynchroncus, batch, and streaming

Suppart for asyne allows servers hosting LCEL based programs to scale better for higher coneurrent loads
Batch aperations llow for processing multiple inuts in parsilel
Streaming of intermediate outputs, at they're being generated, allows for creating mare responsive X

This module contain schema and implementation of LangChain Runnables primitives.

A Uit of wark that can be invoked, biatched, streamed, transformed
and compased.

Wirap a Runnabsle with sdditions! funetionslity

Runnable that delegates calls to another Runnable with a set of
fvargs

Runnsble that delegstes eals to nother Runnable with each sles
of the input sequence.

Runnable that delegates calls to nother Runnable with each ¢
of the input sequence.

Runnable that runs a generatar function

# LangChain RORRAAS, 25 3 NS LFRFIEHATHIE. RRAMRAB AN

L. X E—MEARZUE,



LangChaln  Integrations  #7iReference 2 More > s
Introduction a Veisicrs
Tutorials - -
LangChain over time
How-to guides
. . .

Conceptusl guide What'’s new in LangChain? #
Foomestrn The foliowing features have been sdded during the devalopment o Q.1
A LangSmith (7

. Event Stracming AP
18 - Better streaming support via the Event Streaming A
A B Langserve + Standardized tool caling support

+ A standardized intarface for structuring output
versions

oot to more aasily ereats RunnableLambdas
Imidocs/expre:

ReleasePoscy

+ In Pythen, better async support for many core abstractions (thank you @cbornett)
Pactages

s « Include respense Metadatain ATHessage to Make it 35y 10 ACCRSS (@w OUTRUT Trom the underlying models

+ Tooling to visualize your runnables or your langgraph app

Security 5 chat messoge most peoviders

+ Over 20+ partner packages in python for popular integrations

«

3.2 hRATFHRIER (v0.2)

What's eominn ta l annChain?

W~

=22 0

FERAFRIERERES, REMNBRIIBEFARARFMRIRLE, WS 7 ERPLanSALI.
Eg& langchain-cli, EFEMEESES.

LangChain  integrations  #PiReference & More v
Introduction FO

Tutorials

How-t0 guides

vizw

LangChain v0.2

LangChain v01.2 was releasad in May 2024, This release includas a number of braaking changes and depracations. This

Concsptual guide

Ecasystem
@ reFerence
B LangSmith o
e U + Breaking Changes & Deprecations

+ Migrating to Astream Events v2

Varsions Migration

Release Pobcy
u take the fellowing step:
Packages &l 5

w2

1 Install the 0.2:x versions of langchain-core, langehain and upgrade to recent versions of other packages that you may

Security

document contains o guide onupgrading in 0,21,

jocumentation will holp you upgrade your core to LangChain @.2,4. . To prepare for migration, we first recommend

be using. (e.2. langgraph. lengchain-community. langchain-openal, etc.)

2. Vrify that your code runs properly with the new packages (e g.. unit tests pass)

3. Install a recent version of langchain-c1i . and use the tool to replace old imports used by vour code with the new

« imports. (See instructions below)

04. Chat LangChain

W~

S o]

atnar ap

Boestnvrane

Chat LangChain 2B/ 29— NEREEA, LIS RREMRESIIINY LangChain STRHIE)

BLIREF S,

BIRNERIE): ChatPromptTemplateZBitEA{ER?

XIRIAGE)EA R A SR ZIRS NMAMR RRERAIS, FH TEBRE LR,



hat LangChain *

[ New chat

Pravious chats.

Push/pull 2
promgt | * e
LangSmith romptlemplate

lunqd‘uwl 022 LangChain 623 . LangChain 0.
Answe!

ChatPramptTe
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PromptZB{4-5 SEF$2I5
01. Prompt BHEA9EARE R,

REH LM NEREFHFASEREREPANERE LLM, 8%, SlISBREPRANRINEI—NEXHZ
FRES, FRARRER, ZERIRHERSEES I T,

FB Prompt 2fA Al MR ERGERS, FIE07E LangChain h— M RERAIHIR RS ARNE TIRE
M

ZRLjsontg=@e | OutputParser | _
B &questionflanswerF{Nkey AT N\
|
! 1
| json.loads(json_str)
¥ I
Prompt/t&7= ‘!'
Bl FAF e = LLM/Chat Model ‘ {\"question\": \"xx .
{format_instruction} feig= ’I =) [ \"answen\": \"xxx\' e
[ {question} —
" I
7y BeEER

[
Question/{&a) 1
|

& "question": "xxx",

"answer": "xxx"

User/FBF }

HTIEEAB LLM, LangChain %7 Prompt 844, FH Prompt BH-E50BEMLN, B—
Prompt BJLASTRFSHR LLM, 7EE0#R LLM RORSR, FoFHIE Prompt, 7E LangChain §1, Prompt #%4>
TR
® Prompt Template: ¥ Prompt %88 template #{7—EMEE, XS Prompt #1724 RLAR
RENaNAES.
* Selectors: RIBARISMHRIEREARRNE, REEARBER BT Selector, EEARREIERH

—E1RE Prompt 32586,
AR L Selectors Ri2 Prompt Template (I RESE, FTLATEREFRERFEA Prompt Template,
73 Selectors EFFEEARE T, RAHEAN.

X4F Prompt Template, £ LangChain &, Xifz 7S 0FHEM, Fla0: AERRER. BE SRR,
NARRER. IR ESRMER, . iHE%, Prompt Template RUIE{THFZINT:

e e ~format(r = = = = = = = = = ———— = -

SystemMessagePromptTemplate | | _
FRAHSIRTIRR

= formatg =~~~ T T T T T T 77 N
B s |
..k
HumanMessagePromptTemplate | | _ Eall ﬁ-" str 1
Sl B 3n — ——————————, -- i s
AKHBIRTIIR PromptTempIate ! to_string( XAHEE J
AR

i Prompt\/alue _‘I
| T invoke(T>] RniE

:_ : N 1 -
H ChatP tTe late ' List[BaseMessage]
e : omesapeor| Usagod |

AlMessagePromptTemplate
AEBHRTIRIR

1
MessagePlaceholder e rtialy —»| FartialPromptTemplate _'mi,OkeO
BRI partial)” | A SRR

FERTIRIR HRTRIRSEL RTE HENE

|
T ¥ AR
8

R[E Prompt BHIHREROEN



* PromptTemplate: BT EIENARRIRTER, ATRTSXESEE/ SIAEMERHTR
1=

* ChatPromptTemplate: FTFRIZBIREEIRNER, —RATSHWRIEEHTRE.
* MessagePlaceholder: JHERSMFF, EHXREEPNIHERD B 2HEHT SR,
* SystemMessagePromptTemplate: FFEIERAERIERER, ABARA.
* HumanMessagePromptTemplate: FAFAIEASHEIRRER, AEHAZK,
* AlMessagePromptTemplate: FFEIZABERTER, AEHNAL
* PipelinePromptTemplate: AFEEEEHES, SEEETLUSERERIENEEHTRIES
A,
Prompt ARE75ARITIREREN :
¢ partial: FFHEHURRERGTHHOTE,
e format: GERTEHIRE, BIURTERANAHER.
e invoke: EETEIE, BUURTERIET.
* to_string: ISR/ IHEIRRYIREIRA T A,
* to_messages: FITIEIERIRTTIRIERMFITH.
Prompt FREZANSERT:
o +EEFF: E Prompt B, X + BEFHMER _add_ HIEHITES, FTLULFRE Prompt
BFERRILAGER + BHTHEERHHE.

02. Prompt BHANMEZL

7£ Prompt B4k, BOUAER fstring J5iERIEILIER, fstring 2 Python 3.6 LUSERAFSIA
H—FstE, BTFEFFRPBEARANNE, 15455, EEE (| HEEaETaEgEZRA, /i
AHATEIRANEE, MaeT, BERREEPYF.

flan: TERNAMRERS, (R {variable_name} SREMIRTEIRNAIER, FEIRFEN TS
MR, ARNEEERS DI RENNAYE, .

from langchain_core.prompts import PromptTemplate, ChatPromptTemplate
prompt = PromptTemplate.from_template("i&E—%TF{subject}fI5&iE")

print(prompt.format(subject="f2FR"))

jinja2 BN AFTMIFA, 5 Flask 71 Django FHERESER. EACHFLEER, BTIFH
RORSEIEEE (BIIEIATISHER) LIRBENTIRSEIRSSRIEE. W, SR eEE,
BIESHNELR MEM. BS f-string RF, £ jinja2 BEREAEMNAYE.

from langchain_core.prompts import PromptTemplate, ChatPromptTemplate

prompt = PromptTemplate.from_template("i&i§— X TF{{subject}}f95iE",
template_format="jinja2")

print(prompt.format(subject="f2F&R"))



03. Prompt {&R:471

3.1 EtRE
A3:

#!/usr/bin/env python

# -*- coding: utf-8 -*-

@Time  :2024/6/8 20:55
@Author : thezehui@gmail.com
@File  : 1.PromptEaLFEE.py

from datetime import datetime

from langchain_core.messages import AlMessage
from langchain_core.prompts import (
PromptTemplate,
ChatPromptTemplate,
HumanMessagePromptTemplate,
MessagesPlaceholder,

prompt = PromptTemplate.from_template("i5E— & TF{subject}fiS5EIE")
prompt_str = prompt.format(subject="f2F&R")
print(prompt + "\n")

print(prompt_str + "\n")

chat_prompt = ChatPromptTemplate.from_messages([

("system”, "{REZOpenAIFFRIIIIRHEA, BIRIEFFIRIEHTES, JRIYERZ (now}"),
MessagesPlaceholder("chat_history"),
HumanMessagePromptTemplate.from_template("i&5—1 & TF{subject}fiUi$5EE"),

1).partial(now=datetime.now())
chat_prompt_value = chat_prompt.invoke({
"subject”: "FZFFR",
"chat_history™": [
("human”, "FIUE/NE"),
AlMessage("H2ChatGPT, BHARERIREIA?")

)

print(chat_prompt)

print(chat_prompt value)
print(chat_prompt_value.to_messages())
print(chat_prompt_value.to_string())

i

input_variables=['subject’] template="1{5E—%TF{subject}fUi$5EE\n’
BE— X TEFRISEE



input_variables=['chat_history’, 'subject’] input_types={'chat_history":
typing.List[typing.Union[langchain_core.messages.ai.AlMessage,
langchain_core.messages.human.HumanMessage,
langchain_core.messages.chat.ChatMessage,
langchain_core.messages.system.SystemMessage,
langchain_core.messages.function.FunctionMessage,
langchain_core.messages.tool.ToolMessage]]} partial_variables={'now":
datetime.datetime(2024, 6, 8, 21, 16, 54, 989223)} messages=
[SystemMessagePromptTemplate(prompt=PromptTemplate(input_variables=['now'],
template="{R20penAIFFRAVIRIZEA, BRIEFFAVRIEHTES, HEEER:(now))),
MessagesPlaceholder(variable_name="chat_history"),
HumanMessagePromptTemplate(prompt=PromptTemplate(input_variables=['subject’],
template="IEE—" K TF{subject}ifiesE1E")]

messages=[SystemMessage(content="{R20penAIFFRIIIRNEEA, SRIEAFIREHTES, &
HUAYIEIR:2024-06-08 21:16:54.989223"), HumanMessage(content="EIU5/NE"),
AlMessage(content="E2ChatGPT, BH4BEEEZENRIYA?"), HumanMessage(content="1F—1 %
FEFRINSEE"]

[SystemMessage(content="{REO0penAIFFRHIIRNEA, ISRIEFAFAURIEHITEIS, HRIAE
£2:2024-06-08 21:16:54.989223"), HumanMessage(content="F U5/ NE"),
AlMessage(content="E2ChatGPT, BHABEEEENRIVA?"), HumanMessage(content="1§F—1 %
FEFRANSEE"]

System: {RZOpenAlIFFARIBIXRAZEA , BIRIEAFIIREHTES, XFiRTER:2024-06-08
21:16:54.989223

Human: /NG

Al: FZ2ChatGPT, BT ARSHENRIIA?

Human: iSE— X TFREFRINSER

3.2 FIFERITRIHIR

A
from langchain_core.prompts import PromptTemplate

prompt = (
PromptTemplate.from_template("i&Ei&— MK F{subject}iiL%IE")
+ ", EERFOTF
+ "\nfEf{languageliE=. "

print(prompt)

=

print(prompt.format(subject="f2FR", language="h3Z"))
i

input_variables=['language’, 'subject’] template="Ei§— & F{subject}iiS%EiE, L5
FROT\nfER{languageiEs.

BEE—NRTREFRNQKE, IEHFOT
ERAFIGES.



3.3 BVRfE~EHE
K83:

from langchain_core.prompts import ChatPromptTemplate

system_prompt = ChatPromptTemplate.from_messages([

("system", "{RE2O0penAIFFRRIBIRNEEA, ISRIERFIVRRHTES, Fi{username}"),
D
human_prompt = ChatPromptTemplate.from_messages([

("human®, "{query}"),

D
prompt = system_prompt + human_prompt

print(prompt)
print(prompt.format(username="5\g&", query="{R{F {RE?"))

i

input_variables=['query’, 'username'] messages=
[SystemMessagePromptTemplate(prompt=PromptTemplate(input_variables=['username’],
template="{RZO0penAIFRIBIXIEEA , BRIEAFREHTES, Fil{username})),
HumanMessagePromptTemplate(prompt=PromptTemplate(input_variables=['query'],
template="{query}")]

System: {RROpenAIFFRIIIIARNEEA, FRERFORIIHITES, HMFEIE

Human: {R¥F (RZ2?

3.4 ERREENR
[aviCH

from langchain_core.prompts import PipelinePromptTemplate, PromptTemplate
full_template = """{instruction}
{example}

{start}"""
full_prompt = PromptTemplate.from_template(full_template)

# ARG
instruction_template = "{RIEFEI&H{person}, "
instruction_prompt = PromptTemplate.from_template(instruction_template)

# TR TMERR
example_template = """ FEIRE— M EHIF

Q: {example_q}
A: {example_a}"""

example_prompt = PromptTemplate.from_template(example_template)

# FRORIRTVERR



start_template = """IfE, IRE—NESIHA, BRIEHFRIER!

Q: {input}
Ao
start_prompt = PromptTemplate.from_template(start_template)

input_prompts = [
("instruction”, instruction_prompt),
("example", example_prompt),
("start", start_prompt),

pipeline_prompt = PipelinePromptTemplate(
final_prompt=full_prompt, pipeline_prompts=input_prompts

print(pipeline_prompt.format(
person="&%E",
example_q="{F&RERANIEFRITAT",
example_a="/\>Ksu7",
input="{REERAIFHEMHTA?"

il
{REFEIEIEZE.
TEE—REHIF

Q IRERERRERHA?
A: \Ksu7

WE, FR—ESIHA, BREZEAFERR!

Q IREERIFINEMHA?
A:
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ModelB4 K EREFIS
01. Model ‘E{4HIEARAERL

Model 2 LangChain fiz04E4, B2 LangChain AESARHBECSH LLM, MERMHE T — Miksz
O, BTHERRZEEN LLM #7528, Hh LangChain RSB ROERUR S OIRNEER :

e LLM: (ERASCAMEAR NS HAIAIESIREL,
* Chat Model: {ERBIRESSIFRIEABAFHREHIRESAIHIREE,

f£ LangChain d1, FTieR& LLM 7Fa#E Chat Model ZBRILUES PromptValue/FRE/iHESIE (FH
24, NBIRERINIRE ORI RTNERRYIR, Fl T AREENES.

X3F Model B, LangChain B—MERIGEE, HWERHT TS :

1 ; L
YRS T (VEREOELSE S ' jrmmmemammm e .
: KEBEENT TEHRRAIE RS E : [ —
(> xmmmmms | wexgsem || [iwoke] [bach ]
1 . L > o
Base;&nﬁgﬁagg;éModel T . . stream | | bind | !
\ BaseChatModel Sy SimpleChatModel | | | i g N[ 7!
> DI AERE :f‘n’aiﬂﬁ: A iER i 5 || generate| | .. | ;

#=77LLM5Chat Model$E5

OpenAlfRSS5H BETINRSHE

By ]
BRAXREEERANAEN:

1. invoke: GBI MATM AR/ IHRIETR, KNESEEEMSNAIRE.

2. batch: invoke B9tk EMA, AILA—RMERZIAR.

3. stream: invoke RIRZEIHIRA, KESHEEBER— N FHHRE—NFH.
ERHIR R S TR Bk T :




ZRLjsontg=g OutputParser | _ _ _ _ _ _ _ _ _ _ _
“ @&questionfllanswerfkey T i

|

| |

| json.loads(json_str)
|

v |
Prompt/{&7= o )‘ LLM ‘_ o /—+—\
i KBS \.
2 ia18R )
Eo?r;m;}?!?sﬂ{ruction) nvoke(+f& invoke()ﬁ-IAIMessag!t B
IERR: {question} 'C_s  ChatModel ‘_ o )
| IS ]
A
1
Question/igia)
|
& "question”: "xxx",
"answer": "xxx"
User/FR )

02. Message B4

# LangChain #1, Message 2HRAEMH, FEEIHEEES typea) . content(WF) .
response_metadata(IRTTELE) . LangChain £33 Message & 7 5 FREBIA0EE
SystemMessage, HumanMessage. AlMessage. FunctionMessage. ToolMessage, EEKT

T
I’ —{ SystemMessage ]‘* =4
| |
I | (
L PromptValue
I = b‘ HumanMessage }* — invoke(r 5—
| : L "B
' [
: AlMessage |
|
e . : tool_calls |
! BaseM ; [
: aseMessage : | name(TEEH) i
L ype(HEXE) | - > <«
Ly args(TE2#) invoke(- LLM/ChatModel
i | content(HERZR) ! \I KiE SRR/ BRI
E L id(T&id)
i | response_metadata, ! |
! (MBRLTTEHE) ! | L y
I FunctionMessage
N i
| name(TEE7R) !
| |
= Function/Tool
| RS ooy
, BRERC | mmyTH/EY }
| ToolMessage !
!
tool_call_id(TEid)




03. Model 8473~/

3.1 LLM5ChatModel{E/#515
[pe =R

from datetime import datetime

import dotenv
from langchain_core.prompts import ChatPromptTemplate
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

# 1.4%HEPrompt

prompt = ChatPromptTemplate.from_messages([
("system", "{REOpenAlIFFRIIBIXRIIZEA, BEERFEM, IEARIERZ{now}"),
("human", "{query}"),

1).partial(now=datetime.now())

# 2 Bl KIESRE
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")

# 3RS
prompt_value = prompt.invoke({"query": "HIFERJLR, BH MK TFREFRANLEIE")
ai_message = lim.invoke(prompt_value)

# 41RHAS

print("type:", ai_message.type)

print("content:", ai_message.content)
print("response_metadata:", ai_message.response_metadata)

i

type: ai
content: FIFER18:12, Y, XR—IMXTEFRNSEE:

A AEFROBRERE?
Eoftfi I 2 ERbug kit !
response_metadata: {'token_usage': {'completion_tokens'": 53, 'prompt_tokens': 71,

‘total_tokens': 124}, 'model_name": 'gpt-3.5-turbo-16k’, 'system_fingerprint":
'fp_b28b39ffa8’, 'finish_reason': 'stop’, 'logprobs’: None}

3.2 ModelitqtiE
RA3:

import dotenv
from langchain_core.prompts import ChatPromptTemplate
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()



# 1 MRS
prompt = ChatPromptTemplate.from_template("i&iff—/5*TF{subject}fUi$5iE")

# 2 MPERIE SRR
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")

# 3R IESREN A R

ai_messages = lIm.batch([
prompt.invoke({"subject”: "f2FR"}),
prompt.invoke({"subject": "Python"}),

)]

for ai_message in ai_messages:
print(ai_message.content)

it
LIEFREGEERN, HEDFRET . AT, WIHTES—MEF, BBENSEDEIREGEH
HEMERER.

I APythonERAMEFFFER?

EACTERFEAER, DESVICERRAINASIE!

3.3 Modelir=(ta 4
K3

import dotenv
from langchain_core.prompts import ChatPromptTemplate
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

# 1.47HEPrompt
prompt = ChatPromptTemplate.from_template("{REEEIEE/ B T {subject}4?")

# 2RISR
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")

# 3l
response = llm.stream(prompt.invoke({"subject": "LLMFILLMOps"}))
for chunk in response:

print(chunk.content, flush=True, end="")

i

LLM # LLMOps #E2F &ETXFHIAIE, LLM £15"Language Model", ifj LLMOps M2 S1R(FiExX
HIESHE, F8Rik, LLM 2—MESEE, BEATERN A, BESSES. M LLMOps NIZisxd
B EEHTIREINEIERNCE, BE0E8. W S T/E. LLMOps MBI RERRIRESEEELETNE
FRERREME. MREIR LM,



OutputParser B4R &
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OutputParser B4 fFERHEI5
01. AtAEEH i ETes

BAE-RAANIESEEANR, FTICRER LangChain, IEZER(EREENT API, HBIIKIESE
BURVEHARITIORR, LA OpenAl HIREEL A :

from langchain_openai import ChatOpenAl()
llm = ChatOpenAl()

#
lim.invoke("&IFF1+15F 1?") #HEH: 1+ 15T 2,

# 72
lim.invoke("&HIFE3MAMINEF. ) # it 1780, XEE=MEIRIEZF: \n\n1. JFF\n2. X
REJE\N3. TS

# 7513
lIm.invoke("44F—1NjsonZUE, $haflb, EAEEMEL, ") #&#t:\n  "a"10\n
"b": 20\n}

EREFNDREEEET, EREENASHE—NFHE, AARENIEE, FEm5 T
FEENMAGREE, MARSRONE, AEENRENASHITEDN. BCEERET.
BFIENTAEREIIRT, RARetit OESEEUZRISERIMNEBERNTS, KB TR

from langchain_openai import ChatOpenAl()
llm = ChatOpenAl()

# I, i 2
lIm.invoke("&HIFFET+1FT/? BT EXEMABTHIRERE. ")

# 712, B 1.2 R\n2 I F\n3 315
lim.invoke("&IFF3NAMIRIETF. IRERE: 107 \n2. AREHE")

# 7513, fd: ("a": 10, "b": 20}
lIm.invoke("453—"Njson#iE, #E/vaflb, ENEERIEEEL. IRTjson#iE, HEttNSIHAERE. ")

FHit, IRFE LLM ERFEZAIEN, FEE LM SNERENSEES, 3 LM BTHEE EH
ZfE, BATEERIRA LLM L9EASiH TR, TRMEET HhEms A,
EIERIRAR: e = TURIER + MRITINEY
BHRTRRAORTIA R
1. BAREUAS AR IRER . 15 SXCABT9— json BiE 2 Python BRIFHSE,
2. BEEBO A REERPIIE Ao EIA.

3. BEXAE: ERTPEANRMANES, SFESRENARAHIRE—MIAIER, R
2ar] LARYER B SCA XS R A A SRS RIATREAT



02. OutputParser - f#tras
£ LangChain g T AEAVEIHARITES, ATLAMStrOutputParser: FRFERIHERNTES, BREMIN

B,

# LangChain #1, EtHi#TRBE AR MISRREAIEHL, Xth2BE i #EiTaeR 2SI
1. get_format_instructions : FASREIEMIHAMET, FEEMRAHHAA,
2. parse : FERAEMT LLM A9 ALIERIER.

BESFRAIERY, BRI SMERTNESRENREAS, FUARTLAEREER

invoke EREFHITIEFE, 7E invoke BREMIRER, ERBFAT parse EREFHITHRNT.

£ LangChain = OutputParser FOEZER FEH0T:

JsonftHfETES

' JsonOutputParser
| jsonfmETER
[ SimpleJsonOutputParser J e e
i fﬁ%sonmﬂjﬁﬁ% i ; ot ad= Sl el E
R e R T Tt - ‘é --------------- ' A StrOutputP;
; BRI S b (L snemwmns ;
: BaseOutputParser ERAEHMHER ‘ t """"""""""""""""""" '
E = I BaseTransformerOutputParser Ll T e e e
' s L e ) PranticRitieTe |
gg%i?gg%t;aﬁg%r ] i R ( PydanticOutputParser
= : BaseCugﬁumlati‘\‘/reér};nsfgjrmOutputParser :_" L pydanticZH i iRATES H
BaseGenerationOutputParser = i | Feem e s e
R OB SR R ] e [ T | pemmemseeeeeesseemsceneeasseennneas ]
[ e v ol xmliHAETES :
. PRI Tt mioupurmser | §
- i i xm g =] '
i CommaSeparatedListOutputParser e 1

ESHRAFIRE RS

| MarkdownListOutputParser
1 markdownZIFiMHFETEE | |

. NumberedListOutputParser
IR HRRTER

2.1 StrOutputParser

StrOutputParser 22 LangChain {EFSIRRRAVAHAEITES, FMRBIEEER, BENNIXAREER
B, FATFRITER) AlMessage hHIMIESA, ERARGMOT:

from langchain_core.output_parsers import StrOutputParser

StrOutputParser().parse("FEFRIGE T ")

BHAE:

JRRSSCEN :



def parse(self, text: str) -> str:
"""Returns the input text with no changes."""
return text

2.2 JsonOutputParser

JsonOutputParser FAFEIIRIAY LLM it o Et&=aY json 8% Python =8, TEERARIMREN
BaseModel 2§, SANMRTESEEMATAVEUREN, FISBATSSIRENASIAMRNZRETRR, FRRG
W

import dotenv

from langchain_core.output_parsers import JsonOutputParser
from langchain_core.prompts import ChatPromptTemplate
from langchain_core.pydantic_v1 import BaseModel, Field
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

# 14985 Hjsont8 =%

class Joke(BaseModel):
joke: str = Field(description="[EIZEFHISEE")
punchline: str = Field(description="/$55FH%A")

# 2 JRHHRNA
prompt = ChatPromptTemplate.from_template("EIZFEF Y=L,
\n{format_instructionsf\n{query}\n")

# 3MFERNIESIEE
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")

# 4. BIEEjsonif HfRMTES
parser = JsonOutputParser(pydantic_object=Joke)

# S ISR ER AR prompt
prompt = prompt.partial(format_instructions=parser.get_format_instructions())

# 6. BFRIREL R
prompt_value = prompt.invoke({"query": "iEF— M A TIEFRIVLEE"))

print("prompt_value:", prompt_value.to_string())

ai_message = lim.invoke(prompt_value)
print("ai_message:", ai_message)

joke_json = parser.invoke(ai_message)
print("joke_json:", joke_json)

BHAS:
{ljoke": FHAEFREZICHAT? ', 'punchline’: 'EAMBIISEE—HbugfESia. '}

JRRSSCEN :



def get_format_instructions(self) -> str:
if self.pydantic_object is None:
return "Return a JSON object."
else:
# Copy schema to avoid altering original Pydantic schema.
schema = {k: v for k, vin
self._get_schema(self.pydantic_object).items()}

# Remove extraneous fields.
reduced_schema = schema
if "title" in reduced_schema:
del reduced_schemal"title"]
if "type" in reduced_schema:
del reduced_schema["type"]
# Ensure json in context is well-formed with double quotes.
schema_str = json.dumps(reduced_schema)
return JSON_FORMAT_INSTRUCTIONS.format(schema=schema_str)

def parse_result(self, result: List[Generation], *, partial: bool = False) ->
Any:
text = result[0].text
text = text.strip()
if partial:
try:
return parse_json_markdown(text)
except JSONDecodeError:
return None
else:
try:
return parse_json_markdown(text)
except JSONDecodekError as e:
msg = f"Invalid json output: {text}"
raise OutputParserException(msg, lIm_output=text) from e

03. HfhAES%

WNSMEFIHYIERYSTHS Function Calling 82 Tool Calling, BILAAEFMEITEE, MEEEEN— MR,
METHRESE AN ERTAE, FRFEEEARXNRE, SRS ETIREIE IR EN
A5,

BE R
1. 405 OutputParser BIHARNTARN T, ZAMARER? BILIHRIRTTEE?
2. (XINSHEIRE, FRISERE/TIAENE, B—ahiissaEite?



LCEL FA 5 Runnable B[i&{THiY



LCELZEIAX 5Runnablemiz{THY
01. Z4H1{4 invoke R ERJTR=

ERIERRAT, FAIIERSNMEMR invoke HITHRESRGIE LLM R, ~HLIBIIT:

prompt = ChatPromptTemplate.from_template("{query}")
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")
parser = StrOutputParser()

# KAV RS
content = parser.invoke(
lim.invoke(
prompt.invoke(
{"query": req.query.data}
)

)

XS ERARESCIINIRIATIRE, (BRFERSERE:

1. REX SR EFAEPE S HEEARIHE, SF2ERENMEME, ZIEREEME.

2. REENE—EPNRNERSHITHE, HEIELHEE.

3. REAGRQEEMARIAN, BfEsklzg, ABa%R —RIE" R5E.
AR AYHRE/ B HHA

BE: SRKIRENSENATFRITER, XEHALUFRIRESRIICRERE.

02. FE—\"Chain" (it

WIZR&RI, B Prompt, Model, OutputParser 55IBESMZAYERSZ, Fla0:

® Prompt B4 : format, invoke, to_string, to_messages,
® Model 484 : generate, invoke, batch,

e OutputParser 484 : parse, invoke,



BRI HERBEAZE: invoke, FEES—MAMRBLER T —MM4IMRMN, EEILUSHE
BHEEERH—IIR, ARBIMOREA invoke ifTE—MAN, ARKBHRIEGHIREEST—
LEILEERETIANS

JRRSSCEN :

from typing import Any

import dotenv

from langchain_core.output_parsers import StrOutputParser
from langchain_core.prompts import ChatPromptTemplate
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()
prompt = ChatPromptTemplate.from_template("{query}")

llm = ChatOpenAl(model="gpt-3.5-turbo-16k")
parser = StrOutputParser()

class Chain:
steps: list = []

def _init_ (self, steps: list):
self.steps = steps
def invoke(self, input: Any) -> Any:
output: Any = input
for step in self.steps:
output = step.invoke(output)
print(step)
print("HIATEEER:", output)

return output

chain = Chain([prompt, llm, parser])

print(chain.invoke({"query": "{R¥F, 1RZE?"})

BHAE:



input_variables=['query'] messages=
[HumanMessagePromptTemplate(prompt=PromptTemplate(input_variables=['query'],
template="{query}")]

HITER: messages=[HumanMessage(content="{R4F, {RE?")]

client=<openai.resources.chat.completions.Completions object at
0x000001C6BF694310> async_client=
<openai.resources.chat.completions.AsyncCompletions object at 0x000001C6BF695BD0>
model_name="gpt-3.5-turbo-16k' openai_api_key=SecretStr("********rt)
openai_api_base="https://api.xty.app/v1' openai_proxy="

HUTEER: content="{R4F! IR ChatGPT, — I HOpenAIFARIATERIESER, KOLIRESMSHE
ROIEIRE, FENRRRITRR, RAMESFEIE. BHAFKAILIREMRAYE? ' response_metadata=
{'token_usage’: {'completion_tokens'": 72, 'prompt_tokens': 13, 'total_tokens":

85}, 'model_name'": 'gpt-3.5-turbo-16k’, 'system_fingerprint": 'fp_b28b39ffas",
‘finish_reason': 'stop’, 'logprobs': None} id="run-5bf9e183-4b28-4be9-bf65-
ce0ad9590785-0'

PUTESR: (REF! 3R ChatGPT, —/MHOpenAIFFRIIATEREESHRE. RALMESMEHTE, #
ENfRRIER, IREUESICIE. B AKRILAREMRAYG?

{REF! R ChatGPT, —MHOpenAFFAIIATEREIESRE, HAILAMS SIS0, FHEIRRRE
B, RUSEMER. BARKTLSERIIE?

BIEEX " Chain"ARBABL TIHE, BIER, NIThEsd FEE, £ LangChain FREESR
Prompt, Model. OutputParser #J37f5 invoke 75i%, REREHR— T RHE? FSUFERESRNTT
TR
04. Runnable f&1+5 LCEL FiXz(
AT RAREEIZBENSE, LangChain B75SEI T — Runnable MY, XMMUERT
LangChain FRASEAERSEM, FLI T RERRERD, B
1. stream : ISEMAIMMLRIVRE, MRAHRSHFRIVSEERS,
. invoke : JBFBHFHERINIMAIEER.
. batch : HtERRAHFHERINIRAIESR.
. astream : stream HISEZERRAR.
5. ainvoke : invoke FIFERRAN,
6. abatch : batch FISERRA,
7. astream _log : BRT RIVREIRLMERZ 5P, EERIUREGELSE,

BRItz 5h, #E Runnable FYEEETY or_ #1 _ror_ J5i%, X2 Python f | IZEHFFANTEZE
18, FERY Runnable B84, ATLUEIE | 5& pipe() MIATUES MAMHHEEERAZR—&HE,

A wWwoN



R jsontE it OutputParser

| _aéquestionfg?nswerﬁﬂ\key_ 7] [olan]. 2 ar- - S \
| |
: jsonJoad:s(json_str)
Y PE—— |
Prompt/#&7~ _ _>{ LLM | o |
xEsgE [ .
BRI 'nvoke(:)+{§i5 : invoke()+AlMessag B

{format_instruction}
[BE: {question} \_ _  ChatModel | !

I BPRIEE | |
A S — BAGER
1
Quest:ion/};%l‘i_l |
& "question”: "xxx",
"answer": "xxx"
User/FBF }

Hrh Runnable B4H94I N BN H BN BH TR

A BINZEE el np i
Prompt &7 Dict =78 PromptValue 1&7~E

FRrER. PIXESSIZE. PromptValue

ChatModel R
atModel BIRIEEL -

ChatMessage BIXHE

FrEER. BIXESIZR. PromptValue

LLM KiEStEE b String 4% eR
O”tp”tpar;;r LT LLM SEBISAER s AT RIS
Retriever Ha2ese oy List of D(;;;ment pve=1
Tool TE FFHR, FHIGBATIE BAFIE

Blgn EEBE X "Chain"IIEiZERF 0 FAIRD:

from typing import Any

import dotenv

from langchain_core.output_parsers import StrOutputParser

from langchain_core.prompts import ChatPromptTemplate

from langchain_core.runnables import RunnableParallel, RunnablePassthrough
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

prompt = ChatPromptTemplate.from_template("{query}")
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")
parser = StrOutputParser()

chain = prompt | llm | parser
# ENFLUTEE
composed_chain_with_pipe = (



RunnableParallel({"query": RunnablePassthrough()})
.pipe(prompt)

.pipe(llm)

.pipe(parser)

print(chain.invoke({"query": "{R&F, 1RZE? "})

Runnable [EEANETBIBAR LRSS MAERNEFIERT, KERBIIFHITHREIRAZESR,
LB :

def invoke(self, input: Input, config: Optional[RunnableConfig] = None) ->
Output:
from langchain_core.beta.runnables.context import config_with_context

# setup callbacks and context
config = config_with_context(ensure_config(config), self.steps)
callback_manager = get_callback_manager_for_config(config)
# start the root run
run_manager = callback_manager.on_chain_start(
dumpd(self),
input,
name=config.get("run_name") or self.get_name(),
run_id=config.pop("run_id", None),

# BRMESEHZEMUTERRIRAEE, AFIEAT— I8N
try:
for i, step in enumerate(self.steps):
input = step.invoke(
input,
# mark each step as a child run
patch_config(
config, callbacks=run_manager.get_child(f"seq:step:{i+1}")

)

# finish the root run

except BaseException as e:
run_manager.on_chain_error(e)
raise

else:
run_manager.on_chain_end(input)
return cast(Output, input)



B R
unn
able #Z/IL3EAY
it




B NRunnabletz/OZRA9H R SR
01. RunnableParallel H1Ti=1T

RunnableParallel 2 LangChain F$i3Ea9573512175 1 Runnable f928, —A&RFIFH824E Runnable AY%)
H, PACECRSIHT— Runnable B3N, #ZIFH1TIE1T Runnable HA& L EIHEERER.

140 RunnableParallel ATLALEAIRISHAITE4% Chain, 2RIAFHEIIFZUREZA Chain IR, Xt
thE—FiERminT, SEaaRE.

import dotenv

from langchain_core.output_parsers import StrOutputParser
from langchain_core.prompts import ChatPromptTemplate
from langchain_core.runnables import RunnableParallel
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

# 1 fRHE2 METVEIR

joke_prompt = ChatPromptTemplate.from_template("i&H—"kF{subject}fVi$EiE, Rage
")

poem_prompt = ChatPromptTemplate.from_template("iE5—XTF{subject}d¥izF, KTEE")

# 2 QB KIE SRR
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")

# 3. BIEmARTES
parser = StrOutputParser()

# 4 NI
joke chain = joke_prompt | [Im | parser
poem_chain = poem_prompt | lim | parser

# 5 {FRunnableParallelBiEFTANEIT
map_chain = RunnableParallel(joke=joke_chain, poem=poem_chain)

# 6B THATAE TRHS EINA AL
resp = map_chain.invoke({"subject": "f2F&R"})

print(resp)

BHAA:
{joke": "AHLAEFREEARFURMFER? EAMITR T &X' 2FEL0—F "R .
‘poem’: ERBIGEFEME, \nEFRONEHESEIE. \nEREEEIEE, \nbug 2IFERAYHRIE,
\M\nESEINFHIRIE, \nZEETFIER, \nfRIEFWMIFAR, \nBlELEFNTIT, }

f&TF1TH4T, RunnableParallel iFsJLARITF#(E Runnable iU, BAF=EFET— Runnable
AIHFRIEUE.

flan: RFEBEEEE, FHTHITIRERRIRGE LT REEESS Prompt B4, WT.

import dotenv



from langchain_core.output_parsers import StrOutputParser

from langchain_core.prompts import ChatPromptTemplate

from langchain_core.runnables import RunnableParallel, RunnablePassthrough
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

def retrieval(query: str) -> str:
"E—MOZRER, EAEAquery, A"
print("HIfTIRZE", query)
return "EIME/NR, B—BAIRBFATRED. "

# 1.4%HEPrompt
prompt = ChatPromptTemplate.from_template(""" iEtRIEAFAURRIEIZ A, AASERA LT
X TEIS.

<context>
{context}
<context>

FAFHIIEIRRE: {query}"™")

# 2 R RNIE SRR
llm = ChatOpenAl(model="gpt-3.5-turbo")

# 3. QUM ARITRS
parser = StrOutputParser()

# 4 SR
chain = RunnableParallel(
context=retrieval,

query=RunnablePassthrough),
) | prompt | llm | parser

# 5 HFNEE R SR
content = chain.invoke("{f%F, FAHA?")

print(content)

BHAS:

HATIRER: REF, FIFA?
REF, ARIFRNR.

7EBIZ RunnableParallel f9BY{E, STHHEBETHE, REL BE. BENHESSHA,
RunnableParallel EESHITIENFFISEEURF 1% Runnable, #ZiREBIIT:

# langchain-core/runnables/base.py

def _init_(
self,
steps__: Optional[



Mappingl[
str,
Union[
Runnable[lnput, Any],
Callable[[Input], Any],

Mapping[str, Union[Runnable[Input, Any], Callable[[Input],
Anyll],

|

] = None,

**kwargs: Union[
Runnable[Input, Any],
Callable[[Input], Any],

Mapping|[str, Union[Runnable[Input, Any], Callable[[Input], Any]]],
b

) -> None:

# LGNS EEETH, MEE, NIREFERARFTEREYT

merged = {**steps_} if steps__is not None else {}

# 2B TREX, WiSRENEHREImergedi#tiTE:

merged.update(kwargs)

super()._init_( # type: ignore[call-arg]
# 3fETiBHmerged (IFTEREN], FiISE— M TREEMRuUnnable
steps__={key: coerce_to_runnable(r) for key, r in merged.items()}

fRitbz4h, #£ Chains fsEFERY, AILAEEMFENATN, _or #1 _ror_ SBENGFHIEIEA
RunnableParallel, #/(\ES:

# langchain_core/runnables/base.py

def coerce_to_runnable(thing: RunnableLike) -> Runnable[Input, Output]:
"""Coerce a runnable-like object into a Runnable.

Args:
thing: A runnable-like object.

Returns:
A Runnable.

if isinstance(thing, Runnable):
return thing

elif is_async_generator(thing) or inspect.isgeneratorfunction(thing):
return RunnableGenerator(thing)

elif callable(thing):

return RunnableLambda(cast(Callable[[Input], Output], thing))
elif isinstance(thing, dict):
# GNEEBH e, [EAE G RUNNableParallelF R RuNnablet&=

return cast(Runnable[Input, Output], RunnableParallel(thing))
else:

raise TypeError(
f"Expected a Runnable, callable or dict."
f"Instead got an unsupported type: {type(thing)}"



02. RunnablePassthrough &5z

F27T RunnablePassthrough, £ LangChain &1, S4M—/NS5AfEREARY Runnable K2
RunnablePassthrough, IXMNEEE EFSEEAN, BERN, HETLERE EREIE, HRSAE
EEFTIEEMNOR,

BES RunnableParallel —i2f#H, KEURDECLAIETHATHE,
4N : {#F8 RunnablePassthrough 3&f&it, invoke BIVEREIRIE.

import dotenv

from langchain_core.output_parsers import StrOutputParser
from langchain_core.prompts import ChatPromptTemplate
from langchain_core.runnables import RunnablePassthrough
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

# 1.47HEprompt
prompt = ChatPromptTemplate.from_template("{query}")

# 2MFERIESIEE
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")

# 3 Bl
chain = {"query": RunnablePassthrough()} | prompt | lIm | StrOutputParser()

# AV FREIRENGS
content = chain.invoke("{f%F, {RE"

print(content)
BERA:
{REF! 289, FEChatGPT, (REB(TALEHIL?

RunnablePassthrough() SREXEIEEMAINNAS (ZRFBRSEFH) |, NREREFHAE N
%, FILMERA itemgetter BREY, FMEAMAIFERZEIA, WIT:

from operator import itemgetter
chain = {"query": itemgetter("query")} | prompt | llm | StrOutputParser()

content = chain.invoke({"query": "{RF, {RE? "))

RIS, ANSRAETEIGRAISERTNINETE, ERTLAGER RunnablePassthrough.assign() 73iARSEIMR
AN,

Bgn: 7

import dotenv

from langchain_core.output_parsers import StrOutputParser
from langchain_core.prompts import ChatPromptTemplate
from langchain_core.runnables import RunnablePassthrough



from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

def retrieval(query: str) -> str:
" —MEREE, EAEfquery, BitHA"""
print("HYTIEZR:", query)
return "BRIF/NE, B—EAIRBFATIER, "

# 1.48HEPrompt
prompt = ChatPromptTemplate.from_template("""iStRIERFAURAEIZEE, TJASEMMAI LT
SOHTEE.

<context>
{context}
<context>

FAFHOERER: {query)™™)

# 2 NP RIE SRR
llm = ChatOpenAl(model="gpt-3.5-turbo")

# 3. Gl R EE
parser = StrOutputParser()

# 443HE9E, RunnablePassthrough.assignSix
chain = (
RunnablePassthrough.assign(context=lambda query: retrieval(query)) |
prompt |
lIm |
parser

# 5. RER
content = chain.invoke({"query": "{R§F, FIHA?")

print(content)
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A FAEIAETDseEH sE FA-1.L I FE EiERH
01. Callback THEE/42

Callback ;& LangChain 12tHIERENLEI, FEAIE LM RFEEFIISNNERFER hook (8
F) . BFSNEIEEER, RINENAEFER——MGERZIE, NFHATIER, BFHEE
EHHEER R RRIBIR IR HRYER.

[ REFFHA i R — — —A—>[ TR
—— [
EERE {EERE
T —— |
v Wy 8/
B SRS

Callback MFERAT. Wiz, RIUEMSESZIFEER, HRERE, Calback HRICRENME
IEITERI—MEM, 8RBT MICRIBMANS RLAEREREAN N ARSI TR,

Callback WEERIRYER AT AEESHENEHE, BALUMHESY, EALIRARIS=5MA, BE5T
IMAIRTEERS, BYXEEEHAUSTRABINETER, RIFER, S TARIURRIERL
.

£ LangChain &, callback #&tReh ERSCIMEIERATINAE, SHEL CallbackHandler #1
CallbackManager ,

1. CallbackHandler: Y& AHELLAN Agent & Chain B Tool H94ER.

2. CallbackManager: XJFfF CallbackHandler RUE5AETE, SF TR MARMN Handle, HEHE
IEfTRIEESRGEREAY Handle,

I7E LangChain NIEE, XEESAIHITIZEREELIEES ( CallbackHandler ) EX.
CallbackHandler EBRE NI FREAIfRARTIEINT :

=4 R BEXGE
Chat Model HIIRIEE SRS on_chat_model_start

start

LLM start BRIESHEESEIAT on llm_start

LLM new w -
token BPIRAEE S B SR AT token BY on_lim_new_token

LLM end B PSEGTE w NS e ) on_lim_end

LLM error LYIRAER RS RE R R on_lim_error

Chain start LEEFR A= TRT on_chain_start



=4 SR HBXGE
Chain end REAETRAT on_chain_end
Chain error WhE R IR on_chain_error
Tool start LT EFftRiz TRt on_tool start
Tool end LT BEEERAT on_tool_end
Tool error LT ERGEIRAT on_tool_error

Agent action

LERMN TR

on_agent_action

Agent finish LA RAT on_agent finish
Retriever —_— — -
- LRI EFRIE T on_retriever start
star
Retrieverend  Hi0ZRTELARAY on_retriever_end
Retriever . . -
IR TEREEIRA on_retriever_error
error

IETERSAR, ZEORTLIERRER Chain,
Text Agent, Tool LiERiZEO. on_text
ERZIEOIEIN Y RIS Bt

Retry LEINE T on retry

£ LangChain sh{#FE[ENE, A CallbackHandler JLi75=:

1. #5517 invoke AHMEEBIINAY config (SEEE callbacks () .
2. 7£ Chain LA with_config B, {&#EXIRAY config HELE callbacks () .
3. EEKIESEANAT, £5# callbacks 248 (REERE) .

£ LangChain S TR RERAY CallbackHandler, S8I2: StdOutCallbackHandler
FileCallbackHandler ,

ERGIEIT :

import dotenv

from langchain_core.callbacks import StdOutCallbackHandler
from langchain_core.output_parsers import StrOutputParser
from langchain_core.prompts import ChatPromptTemplate
from langchain_core.runnables import RunnablePassthrough
from langchain_openai import ChatOpenAl

dotenv.load_dotenv()

# 1.4%HEprompt
prompt = ChatPromptTemplate.from_template("{query}")

# 2 QB RIESHEE
llm = ChatOpenAl(model="gpt-3.5-turbo-16k")



# 31955
chain = {"query": RunnablePassthrough()} | prompt | lim | StrOutputParser()

# AFREEHT
content = chain.stream(
"REF, ARE?
config={"callbacks": [StdOutCallbackHandler()]}

for chunk in content:
pass

02. BENX[E

£ LangChain &, 1E6IiZEEXEELERS, RFELUAHE BaseCallbackHandler FHLHIIEBRIER SO
Bp=], fgn:

from langchain_core.callbacks import StdOutCallbackHandler, BaseCallbackHandler

class LLMOpsCallbackHandler(BaseCallbackHandler):
"""EENXLLMOpsEELEEE" "

def on_lim_start(
self,
serialized: Dict[str, Any],
prompts: List[str],
*l
run_id: UUID,
parent_run_id: Optional[UUID] = None,
tags: Optional[List[str]] = None,
metadata: Optional[Dict[str, Any]] = None,
**kwargs: Any,
) -> Any:
print("on_llm_start serialized:", serialized)
print("on_llm_start prompts:", prompts)

def on_llm_new_token(
self,

token: str,

*
'

chunk: Optional[Union[GenerationChunk, ChatGenerationChunk]] = None,
run_id: UUID,
parent_run_id: Optional[UUID] = None,
**kwargs: Any,
) -> Any:
print("on_lim_new_token:", token)
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APIZONENEBSEZEO%
01. APl EOMEZE
EMEFALCEYH, siRmHE—RESEAAN FIEHSE) . NAEFNFAX, SEREIERL
BITHEENIED, REEONY, ZEAFERBXMEONRR TR, BRIMELER.
API O SR SRAYEFME -

1. MBI E RIRR LEINE— N —R S T ai@E s m &.

2. B 4Pt eln B AREENIHE, HEEIHARES. 4P,
BrEImE_LAESD AT AARERIEZEOSSIAEE RN : Restful API, RPC, XFMHLEEARRIER
M AERTS.

¢ RPC (Remote Procedure Call) : iZfEidi2iEA, —MAEHMIRSEES, BEOENESIE
BEOGABRA—HEAR, HEZEOEEMES—0N, BREREENERSBINSEE, s
1ERZE.

* RESTful API: 1BIRSSIRIRMAITEEIE/XHEERRR, BPAET AP ZOIEREIEIRE, &
FREREXRIFANRE, LIRREBTRES HTTP i5RafE, HATLARBEZAET api S#ORITIREE M
4, —RRFF Web RIFBFNRIIMNTRLAT APl BRSS. SRARARSS.

—f3 AP — R o OMER. FOMIE, BERITE. BRESH. BNRE. ERAE. =
BT

1. EOHA: EEREAEORZENER.

2. EOHhk: #BOMIEST URL AN URL, FskA@IEEAED URL, REUARAE.,

3.iEKTgE: —RSkin, BORERANERGE GET #1 POST Ff5=0, BliEEOMSEN. @il
XA SIS SRR .

4. B5RSH: IFBBROFRBNOBIRIINN, MEMLFR, FROXBENA, RELEFR
&,

5. IRNARE: EZOREAFREAFRIAM.
6. SEIRURD: XHEOANERBAIRHITIRZ.
7. 70 EREEMMAYRG, T REEOGER.

02. I8 API RY4fRIE

LLMOps IE[I API STLITHRERERITRIS, BlaN: EONIEER, Al RFEER, TIRRER. AR
FEfER, FFR AP IRERSE, MNRERESMRELN, WEREEA S5, BWH £4.

STFEEENRIEHYEL, FEE header HiFIN Authorization: Bearer access_token , Ml
SHE 6 MIMEMAZ: success(BZh) . fail (BALM) . not found(GR#kEl) . unauthorized(k
) . forbidden(FAUR) . validate_error(#ERELKERD) o

BEOEEEE 3 MERFEL: code. data 1 message , DBMLE WRARD . WsSHdRE 1 O
=2,

MBEOAXETES: #O5RA. ZOER. BEOSH. BIorfl. Wl
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BRI E TRBHENEIE
&2 RRRE T RS RS
83 EIURERMETHTRKE
B

» DO KBS MBRAERR
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- ¥ UIREROII0RERS |~

APIXHHRE

7.9 AlE RIS

* OGS FATFERHE A AT debug B, Al FELEAA,
= BEOfE8: 240+ PosT: /apps/:app_id/debug

- BEOS4:

o BREH
® app_id -> str: FEIECIHLAD AL TR W, HE3U30 uuid,
= query -> str: EFAIEAEINES.

Files_ids -» Tistlstrl: MEINEIITid 5%, =EGHE Fr8A vud BBl id FHE.

= app_contig > dict: Al EIRIGHER

provider => str: {EEIRESEAE.

model -»> st ERRKEEGE,

parameter - dict! RECUFSELNSH,

prompe -> str: FREFRTRTA.

opening_statement -» stri FFEFFRE,

suggested question -» Tist: ENUFIBIRIE, BEAsETs

suggested_question_afrer_answer -> dict: BEEEEGEMBINGE, #WAFH, NS enabled Fi (¥
EUhTRRE) , ATHRRSEFS.

speech_to_text - dict: BEAGEEREFSA, ERHAFH, WS enabled TR (ELHTRE)  BFE
MREFE.

text_to_speech -> dict: EEFENFHES, ZEATM, AE enabled PR (BELHHRE) | ATRIZ .

EILET  wndco SUSHEESTISCI: EIAOTE R
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22T PythonfUS/TSHRE, B RIEA JHIPH
ABRFEIES, LARNE T LangChainfl7 A8
.

1LangChainfijft PARRIEAIRE

3423) FLangChain 0.2 Oke A S8 5I RS LR 3
REERly, SR e,

15 =LangChainfl9Prompt. Model,
OutputParserB{F IIEE RIS R IiTFRE,

2788 7 LangChainfLCEL 2k HSLHLTEE,

FEHFALCE g .

2.1 angChainfB{#£ 3151 CELFRIETL
32 3RunnablerTiE{ T, BERunnablesSEIAY

HREIE,

4.25=EE-Runnableii25RunnableParallelf
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LangChain#fIAIJ
EHELLMIF R MRS
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FEUMBEREREE, LEEEY
CallbackHandlerfi{& Fi415,

2.7 BiLangSmith*F SEMEXTORE, AR M2,
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