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LangChain 2| 284 — raw API CiH| O|H
X HMALINF|X] A|Z — 0.1->1.0, core/partner/community £2| 27
ChatModel - Message 4% E}¢!

2|

HI

74 PromptTemplate - ChatPromptTemplate — % &2
74 OutputParser — Str - Pydantic - x5} =2

LCEL H|o|y!

o LCEL ( prompt | model | parser ) 2| 20| — Unix pipe 2=

o RunnableLambda / RunnablePassthrough / RunnableParallel & £7|HH

H|O|A AA: tutorial-genai/2.langchain/1~4.*
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Session 4 I E vs LangChain I &

s= raw API (Session 4)

[=1=Bmb OpenAl = Anthropic A| 2= Hut x{=HM
DTE2OE A f-string 22 W 7|

SE ol OftH r.choices[0].message.content
ZE|LLM =%t for 2m2 X7y

TR} = JSON 2Xt€ > json.loads - try/except

LangChain 0| s{&5}= 57}X|
1. B M — ZE2 QIEH|0]|AZ OpenAl/Anthropic/Gemini/Z2Z
OEOE fta| — BIZ3-Hafew-shot 2t A2

2 oA — XS AS - MA T XS5}

oW N
Iy
d

Hlojd — o] LLM/=7E 3t SEO=Z (LCEL)
5. §22|-RAG-Agent — LIS 2[XI=2| 2= FAT}

@ LangChain 2 LLM ¥ 7litte| EZ= HIXHAE Fgto|Ct,

LangChain (2E)

ChatOpenAI() - ChatAnthropic()
PromptTemplate SZ 2zt 22|
StrOutputParser 7} A=
RunnableParallel %t &

PydanticOutputParser + validation

i

El

ZX: Day 2

LangChain 27
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47 1892 4E LCEL = =H

MODEL 1/0

PROMPT TEMPLATE

CHAT MODELS / LLMS

OUTPUT PARSERS

RETRIEVAL

| DOCUMENT LOADERS J

TEXT SPLITTERS T

EMBEDDINGS
VECTOR STORES

RETRIEVERS ]

PROMPT

JI(

DATA DATA

p

MEMORY

v

~

INTEGRAT

LANGCHAIN HUB

——
AGENT RATION

\

[

CHAT HISTORY

)

J

AGENTS & TOOLS

[—n

RETRIEVAL

CONNECTOR

!

COMPOSITIONS

Y

\
L

AGENT EXECUTOR

AGENT TYPES

TOOLS

)

MEMORY

" LCEL (LANGCHAIN EXPRESSION LANGUAGE) |

U CHAT HISTORY JJ

chain = [componentﬂ | (componentz] | [componentS]

Supports: invoke(), stream(), batch()

LangChain 7|2 - 2 I/O-Retrieval-Memory-Agents/ToolsE LCEL(Runnable I}0|I) = K&

ZX: Day 2

LangChain 27
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LangChain 72884 42 5F

B4 |/0 — ChatModel - PromptTemplate - OutputParser (2= CtE SHA)

Retrieval — 2A 20 - M2 . HIE{AEO] - Retriever (Day 2 =t

Memory — Ci{z} history £2| (MessagesPlaceholder)

Agents [ Tools — =7 S = - AI2 $IEZ2 (Day 4)

@ LangChain 9| 9gf — D'd S =.-Z4M.H|22|.0j|0] MEE provider 2t E= IE{H|0|]AZ F0{ LCEL(Runnable O}0|X) & E&ISICT,
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0.0.x &l&17| - 1.0 2tH7|

24| 22| 0], Zo| T 1.0 J[EOE TABICE

— -1 O -

2024.01 2024.05 2024.09

langchain-core 0.1 v0.1.0 — & stable v0.2 — langchain v0.3 — Pydantic 2
Ha| _ «— community HMH Met
' 2™ 22
TOo/IEL m{7[X| :
langchain-community 22| 3% coresS peer
0.0.1 22| , O[O E dependency2

minor=breaking,
patch=fix HX{ !

P

- -----
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MMS Al 7|8 RAG WKL BPE - Session 9 - LangChain 27H: LCEL - PromptTemplate - Chain =x:Day2 ) ( LangChain 27}

H|O|X] HF O] o= A
HolxE ¢ & 2]

¢ 0.1.0 (2024.01) — "X stable". O[T7EX| 0.0.x A7|. ZO{-IIEL] THF|X| E2|7} Ofl HAL,

e 0.2 (2024.05) — langchain 2} langchain-community & 2tH35| 22|of eFdM.Hot Zo},
e 0.3 (2024.09) — Pydantic 1 EOL(2024.06)0| 5%l Pydantic 2 1™ F2t 71 H|Z22| 22iA deprecated.

e 1.0 (2025.10.22) — create_agent 7t HEZ O|O|ME ZIQHA. LangChain = LangGraph ZHEIR! 2|2 114Z API.
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| h langchain | hai i langsmith
anggrap ol. = . . . . . : angchain-community apx . E 0| Al(=IEFQ] XH}
MEf|u g aERO . ola K| Q1.0f|0| M E (create_agent) langchain-openai langchain-anthropic langchain-google-genai MCIE| £3F 2% . E 2| o] A (HEF Fih)

.

langchain-
LCEL - Runnable - Messageé
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AE =2l Ol

22| 2 (34

THX] 85| SHCt.

langchain-community — 2Clet MEIE| Set2 E2[0f 2[&4 H|LHE

langgraph — &El7 |2 I I EER HEMR. 1.08E langchain 0] 0
e langsmith — 2t

=.E5|0|A(HEE SaaS HE).
M| (2E AR E)

pip install langchain langchain-openai langchain-anthropic langchain-community

y el

rot

= FH2 SES coredlM HOL] Z&] EE|A > FFYE-9|EY

langchain-core — LCEL-Runnable-Message & & F&fotdh 1ot BE 47 [X|7F of7]0f] 2| &, 7HE

22| I~ API.

|-provider £ X0|E

SA0 ol Z

11 PFEH0[0{ M HEO| ==L

partner Il7|X] ( Langchain-openai - langchain-anthropic S)— provider SDK ZA| £7|7t M[Zzto|2} S& HFE O 2 2lz|Ag| ot

of Al o7 |X| E=/2] Ol .

ZEX: Day 2 LangChain 27

-IBI

Yulo|E7tCE S8

(=]

SICH (0.20lM langchain 1t 2HH 22).
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do
yyES

H|O] x|
Introduction
Concepts (=)
LCEL (=)
Integrations

How-to guides

cs.langchain.com £ H|0|X]
X

&I Z=ol= || X] 571

2r
MA| 32! Tutorial TIYH
SHA A3 oF H|o|X| H2

LangChain Expression Language &%

ot

Z (22 HEDB-ZT) M A|

&hQ] Thel 2IA|I] (0d]: "structured output B7(")

ZX: Day 2

LangChain 2~7H
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docs.langchain.com — Introduction 2}H

¥ LangChain Docs @ Open source ~ Q search... crrik @ AskAl  § GitHub

Deep Agents  LangChain  LangGraph  Integrations Learn Reference  Contribute

& Python . .
LangChain overview © Copy page = Onthis page
Create an agent
Overview
Core benefits
Build completely custom agents and applications powered by LLMs in under 10 lines of
Get started code, with integrations for OpenAl, Anthropic, Google, and more. LangChain provides a
Install prebuilt agent architecture and model integrations to help you get started quickly and
Quickstart seamlessly incorporate LLMs into your agents and applications.
Changelog
Q LangChain vs. LangGraph vs. Deep Agents

Philosophy

Start with Deep Agents for a “batteries-included" agent with features like automatic

context compression, a virtual filesystem, and subagent-spawning. Deep Agents are built
Core components on LangChain agents which you can also use LangChain directly.
Agents Use LangGraph, our low-level orchestration framework, for advanced needs combining

deterministic and agentic workflows.
Models
Messages Use LangSm\'tP! to lra-ce, debug, and evaluate agents built with any of these frameworks.

Follow the tracing quickstart to get set up.
Tools

Short-term memory
Q The LangSmith Engine detects issues in your LangChain agent traces and proposes fixes.
Event streaming You can open a pull request with the proposed fix directly from the Engine tab.

Streaming
Structured output

2 Create anagent
Middleware

OpenAl  Google Gemini  Claude (Anthropic) OpenRouter  Fireworks Baseten Ollama  Azure (]
Overview

Prebuilt middleware

Custom middleware

Frontend
Overview
Patterns

Integrations.

Advanced usage

Guardrails

Runtime

Context engineering

Model Context Protocol (MCP)
Human-in-the-loop
Multi-agent

Retrieval

Long-term memory

# pip install -qU langchain "langchain[epenail®

from langchain.agents import create_agent

def get_weather(city: str) -> str:

"“"Get weather for a given city.

return £'It's always sunny in {cityl!®

agent = create_agent(
model="openai:gpt-5.4",
tools=[get_weather],

system_prompt="You are a helpful assistant",

Tesult = agent.invoke(

{"messages": [{"role": "user", "content”: "What's the weather in San Francis

print (result[*messages"] [-1] .content_blocks)

See the Installation instructions and Quickstart guide to get started building your own

agents and applications with LangChain.
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Cl HME S I

from langchain_openai import ChatOpenAl
from langchain_core.messages import HumanMessage, SystemMessage

1lm = ChatOpenAI(model="gpt-40-mini", temperature=0.7)
# @® 7t¥ test 3& -

result = 1lm.invoke("
print(result.content)

-~

A B
FS0l2 ZH7|ATHEH ")

u]
—

o MO

[

# @ messages Z|AE (system + user)
result = 1lm.invoke([

- . - —_—1 — PPN

Runnable &3 HME

HME o|n|

invoke(...) 170 & > 170 &35 (57)
batch([ ... 1) N7 22 EHE M
stream(...) X3 tt?| iteration (SSE X&)
ainvoke / abatch / astream H|=7| (await) HH

¢ D WH: ChatOpenAI - ChatAnthropic(model='claude-haiku-4-5') — ot E& i,
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LangChain Message — 4 £&

from langchain_core.messages import (

SystemMessage, # M EALLF2A

HumanMessage, H A2 o=

AIMessage, # BE 2¢t (history ZHAFR A])
ToolMessage, # T3 Al ZHa (Day 4 Agent)

messages = [
SystemMessage("Python ZY ZHE7}. s+=20{ ©H."),
HumanMessage("dict comprehension OJA|?"),
AIMessage("{k: v for k, v in items}"), # 1A Lok
HumanMessage("O|Z set 22?"),

result = 1lm.invoke(messages)
print(result.content)

print(type(result)) # - <class 'langchain_core.messages.ai.AIMessage'>
print(result.content) # - 2 HAE
print(result.usage_metadata) # - {'input_tokens': ..., 'output_tokens': ...}

Session 4 2t2| X}0]
e Session4: {"role": "user", "content": "..."} (dict)

e LangChain: HumanMessage("...") (ZA|) — Et $IE + IDE Xt=2td

15/32



PART C
PromptTemplate — TSI E IjAIE

‘ f-string CHH| 0| — 2k 15&




Al
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2.prompts/1.1_template.py — 7}& 7|2¢

from langchain_core.prompts import PromptTemplate

# O 923 Yo - {4} o B % FY
prompt = PromptTemplate.from_template(
‘@A A HAMLHE. {product} E TEE 3|At O|EE SILE HQSHMIL."

— |

)

# @ U4 F4
filled = prompt.format(product="2% ZLtzt")

print(filled)
# - GA2 AH AHLE

m
bu
M
2
in
N
mfn
r2

E= 3A O|F= ot AeHstAl L.

# Q@ s 28 - 22 HEd, OE ¢F
for p in ["7] AHA", "&F ZZA", "ofst stg A"]:

print(prompt.format(product=p))

D =2k Al Betot HIAIXIZ ofl2] ( KeyError 7t OHE)
Hold: prompt | model | parser IHEINM FA| AFE (CFS PART)

o partial: 25 H=0H HXA HIQIE ( .partial(product="7|2") )

£X: Day 2 LangChain 47

H
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M e — from_messages

from langchain_core.prompts import ChatPromptTemplate

prompt = ChatPromptTemplate.from_messages([
("system", "M {role} HE7. {tone} ECZ HSINL."),
("user", "{question}"),

D

# 3] HLEE S HO| YA messages E|AE MM
messages = prompt.format_messages(
role="gt= F3i",
tone="4lZst HaHQl",
question="ZY 303 OIOIE AN A|M=?",

for m in messages:

print(f"[{m.type}] {m.content}")
# [system] M2 st= HFSL HEI. 4Iotn ELAHQ EOR HSHM L.
# [user] 4" 30% OtmtE MMl AlME=?

rir
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history S A H9
MessagesPlaceholder — history &%

from langchain_core.prompts import MessagesPlaceholder

prompt = ChatPromptTemplate.from_messages([
("system", "Python HO Z2IJ2{H."),
MessagesPlaceholder("history"), # « A CHsE A2
("user", "{question}"),

D

prompt.format_messages(history=past_messages, question="O|EHdl?>")

@ history 2t2|7t 3t Z2 M| =ICt Session 5 2| 30& T E=E CHA|.

19/32
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3.structured_output/1.str_output_parser.py

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

1lm = ChatOpenAI(model="gpt-40-mini")

prompt = ChatPromptTemplate.from_template(
"{product} & TtEE= 3At O[EE 174 FA."

)

parser = StrOutputParser()

# A|0]'d — pipe HLitAH!
chain = prompt | 1lm | parser

result = chain.invoke({"product": "Z7| ZAHAH"})

parser OJAIE A

# parser giO|
chain = prompt | 1lm

result = chain.invoke({"product": "Z7| ZAHAH"})
print(type(result)) # <class 'AIMessage'> « ZHZ
print(result.content) # AH ZAEL .content 2

¢ M2l 20l parser & FH 0|2 ZE0f|N SEHE LEE[A EXEE CHE == UL

© 2026 MIOLo|HA (GenAl Labs) - ZHAL Bf=od

ZX{: Day 2

LangChain 2~7H
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-

JSON 2% + EfY A4S

from pydantic import BaseModel, Field
from langchain_core.output_parsers import PydanticOutputParser

class CompanyName(BaseModel):
name: str = Field(description="3AtEH")
reason: str = Field(description="0|&2| oJO|")
confidence: float = Field(description="0~1, =& ZZ")

parser PydanticOutputParser(pydantic_object=CompanyName)

prompt ChatPromptTemplate.from_messages([
("system", "SIAIH &H AMEHE, {format_instructions}"),
("user", "{product} 2 TtEL 3|At O|2 174."),

1) .partial(format_instructions=parser.get_format_instructions())

chain = prompt | 1lm | parser

result = chain.invoke({"product": "ZI&Zd =3"})

print(result)

# CompanyName(name='GreenStride', reason='...', confidence=0.85)
print(result.name) # 'GreenStride'

il — format_instructions
e Pydantic 29| JSON A7|0tE T2 T E0f| Xtz A
o EI0| JSON @2 2 - parser 7t Pydantic 2|2 HS

22 /32



AMME Al 7|8 RAG WX} 2HH - Session 9 - LangChain 27H: LCEL - PromptTemplate - Chain EX:Day2 | [ LangChain 274

° ° = :’t:
OpenAl / Anthropic 2| native /1 X2} ==
M H# (LangChain 0.2+) — 7% A%
from pydantic import BaseModel, Field
from langchain_openai import ChatOpenAl
class CompanyName(BaseModel):
name: str = Field(description="3AtH")
reason: str

confidence: float = Field(ge=0, le=1)

# Dl 0| AF|OF 27| — Function Calling A2
1lm = ChatOpenAI(model="gpt-40-mini").with_structured_output(CompanyName)

37HX| &4 H|u

HrA] ME|Y HEE
2XE 88 > json.loads (raw) S (LLM O] json ZMI|S) X
PydanticOutputParser (EZEIE 7|dh St
with_structured_output (Function Calling) ==

ot

@ 2026 A IEE= with_structured_output 7|&. Function Calling O] 22 X}2I0ilA JSON &AlS ZH[s7| o=,
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O
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Q.
-

{"product": ...} - PromptValue - AIMessage - str
(dict ¢=) ChatPrompt- ChatOpenAIl StrOutput-
Template Parser

e ZF Runnable 2| &= E}R!0| C}S Runnable 2| &2 EfRIat XAtsO = St=2IC — 7 Hel A 2R,
=

o &

o

M2l invoke (171) - stream (H3) - batch (N HE)

Unix shell LangChain LCEL

cat file.txt | grep error | wc -1 chain = prompt | model | parser
# data - filter - count # input - prompt ZHE - ¥ SF - Ot
chain.invoke({"product": "AOIEQ|Z|"})

ZX: Day 2

LangChain 27
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r

CEL — prompt | model | parser

LANGCHAIN LCEL PIPELINE (RUNNABLE SEQUENCE)
Runnable chain = ChatPromptTemplate | ChatOpenAl | StrOutputParser

Input: Data: PromptValue Data: Output:
input dict (or List of AlMessage output string
Input Data | BaseMessages) StrOutputP
{ | ChatPromptTemplate .| ChatOpenAl ek CatakCal ke
"topic": "cats" | Creates prompt from template i ; Calls LLM model Extracts content from oirba dUfEarant
J umanMessage(cont

AIMessage(cont Al Message
) | ent="Tell me a | ent="Cats can

~  fact about cats.”) make over 160 ]
ChatPromptTemplate.from_template( [@ Model J different
0

"Tell me a fact about f{topic}." GPT-3.5-Turb sounds.") l lambda msg: msg.content ]
)

sounds."

e

COMMON RUNNABLE METHODS RAG (RETRIEVAL AUGMENTED GENERATION) PATTERNS
.invoke() - Single synchronous execution Retrieved ¢—— & Vector DB

- Combined
.stream() - Stream data in chunks [Runnableparanel

[RunnahlePassthrough}—-» Prompt
Input /

.batch() - Run on multiple inputs in parallel Context

LCEL - ChatPromptTemplate | ChatOpenAl | StrOutputParser - dict->PromptValue->AlMessage-> str, invoke/stream/batch

26 /32
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BEAEHET 5ot Runnable

Runnable 0| 2&6t= 71

1. EQIEIO|A — 2= HAIZLEEDE . invoke / .batch / .stream X¥

2. XS H|IEI| — S MRS .ainvoke() = H|S7| Al
3. XIS WAESI — batch() Al YH X5 HA
4. E =8 — K2l =- £ EI)JZ IDE 7t =2
I~
Y I E 55

7|2
=7 AZ (Day 4)

25 23

prompt | 1lm | parser

prompt | 1lm.bind_tools([t1, t2])

prompt | 1lm.with_structured_output(Model)
prompt | 1lm | parser | RunnablelLambda(fn)
{"a": chainA, "b": chainB} | combine_chain

T O HF HF

LangChain 2~7H
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CHs} 7|2 — 33 A Al

3 A (0.3+
T ©0.0% i LangGr:pﬁ ocl_l
ConversationBufferMemory |—6-3:x0llX|-deprecated—» RunnableWithMessageHistory Ch Ao S . N _'H:, x
_ o checkpointerZ thread® X%
ConversationChain (LCELY| history Zg!

Ml EtA | (SA 010|308 EA] 7[&)

o FH22|ZEA — ConversationBufferMemory . 0.3.x0|A 324! deprecated.

e RunnableWithMessageHistory — LCEL X|2l0f| historyE Z&ct= WAl deprecate 0™ g1, the= ME0|= S=2. CI2H API 2 2H40| Ho{XICH= ©

I

e LangGraph & (3%A) — 0.358E =54 #HZ& InMemorySaver - SqliteSaver & checkpointer= thread2 CiztE X&-23. EE| A|=.108 7|

A.

LangChain 2~7H

@ M 2L 7|&: ZIESPH RunnableWithMessageHistory , ZIX|8H 2 2|/HE|E0|H LangGraph checkpointer. 3+ .. .Memory Z2iAE M xHEHSEX] 2
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4.chaining/2.1_runnablelambda_instruct.py

from langchain_core.runnables import RunnablelLambda

def to_uppercase(text: str) — str:
return text.upper()

def count_words(text: str) — dict:
return {"text": text, "word_count": len(text.split())}

chain = (
prompt
| 1lm
| StrOutputParser()
| RunnablelLambda(to_uppercase) # - 522 1
| RunnableLambda(count_words) # - 32| 2
)
result = chain.invoke({"product": "AOIEQZ|"})
print(result)

# {'text': 'TIMEMASTER PRO IS A SLEEK SMARTWATCH ..', 'word_count': 12}

olo|o| st Atol JHs

e 22 APIZZ - DB MY - EZ-HER

|.

Mot
oot

2= etE MR (RI==0E B2 ¢18). batch-stream-async 222 E2I517|

rr
H>

y EICh et

© 2026 HIOLO|A (GenAl Labs) - ZHAF Eh43 29/32
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4.chaining/3.1_runnablepassthrough_*.py

from langchain_core.runnables import RunnablePassthrough, RunnableParallel

# 1. Passthrough — QE& JMHE ENAF|IH &7} 7|2 THEC}
chain = (
RunnablePassthrough.assign(
word_count=Tlambda x: len(x["text"].split())

)

chain.invoke({"text": "hello world"})
# - {'text': 'hello world', 'word_count': 2}

© 2026 HOLO|MA (GenAl Labs) - ZHAL Et43 30/32
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S2 HE2E o Hj2l B2 =

from langchain_core.runnables import RunnableParallel

# Parallel — Z&2 2dzoz o7 oS HE AlgH
analysis_chain = (
RunnableParallel({
"summary": prompt_summary | 1lm | StrOutputParser(),
"translation":prompt_translate | 1lm | StrOutputParser(),
"sentiment": prompt_sentiment | 1lm | StrOutputParser(),
})
)
result = analysis_chain.invoke({"text": "5 3|o/= O AMAMAHO|USLICt."})
#- A
# 'summary': '3|o|7}F MAAO|IAE!,
# '"translation': "Today's meeting was very productive.",
# 'sentiment': 'positive (0.92)'
# }

AS E2et 71t
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1. 4 LangChain = BE.TEX E.QIIA|-M[Q1C| HEZ F43} (provider £t QIE{T|0|A)
H™ ZtHE — 0.1=% stable - 0.3=Pydantic 2 - 1.0= create_agent HZE
II7|X] A= — langchain-core 20| partner-community-langgraph (S& Z2|AZ 22))

2.

3.

4. ("4 raw AP| Bt5 FEE LCEL T BAAMO=Z — prompt | model | parser
5. [%4 OutputParser — Str - Pydantic - with_structured_output 92 X3}
6.

Memory — 7 ...Memory = deprecated, 212 LangGraph checkpointer %t

I
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