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STAGE 1 | CHAINS

LangChain 1.0 . ...

chains, LCEL, agents, retrievers E—

dyHaameHT: komnosuums Yyepes LCEL (| pipe), yHMduumpoBaHHbIN |
init_chat_model, output parsers, retrievers, tools, namstb, middleware. f )
Bcé&, 4T HyXHO, 4Tobbl cobpaTth production-ready LLM-npunoxeHue ChatModel

Ao nepexoga k LangGraph n Deep Agents. |

OutputParser

Kommnosuyusi yepes LCEL

27 CNAMAQOB | PYTHON >= 1.0 | NETO 2026




STAGE 1: CHAINS

UTto Takoe LanaChaln R 2025+

[—— B ——— 4

LangChain -- Python/JS dpermBopk anga c6opku LLM-npunoxenun n areHtoB. C Bepcum 1.0 (penus 22.10.2025)
OH nocTtpoeH nosepx LangGraph-runtime n no3numoHnpyeTca Kak "cambin 6bICTPbIN cnocob cobpaTth areHTa ¢

nodbiM NpoBanaepom mogenen”.

LCEL

LangChain Expression Language

[eknapatMBHasg KOMMNO3nLUmsA
yepes pipe-oneparop. Jltobas
Liernoyka -- Runnable.
invoke/batch/stream/async
paboTaloT 0QNHAKOBO.

~140k 38e30 GitHub | MIT | Python: langchain 1.3.10 / langchain-core 1.4.8 | JS: @langchain/langchain

create_agent

YHUGUYUPOBaHHbIL 8X00

OawnH BbI30OB BMECTO 300Mapka
legacy agent-tunos. NocTpoeH Ha
LangGraph -- nonyyaeuwb durable
execution 6ecnnarHo.

source: github.com/langchain-ai/langchain README + changelog.langchain.com

Middleware

cross-cutting hooks

before_model / after_model /
before_tool / after_tool. HITL, PII-
pegakums, summarization -- first-
class BcTpoeHHble middleware.
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nstall

// shell/install.sh:1-11

U)

pip cpa3y B aeno

# 1. Core -- 006a3aTenbHO AN BCEX OCTalbHbIX MAKETOB
pip install langchain

# 2. Provider-vHterpaumm -- CTaBUM TONbKO T€, YTO HY>KHbI
pip install langchain-openai

pip install langchain-anthropic

pip install langchain-google

# 3. (onuMoHanbHO) AOMNOMHUTENbBHbIE MHTErpaumm
pip install langchain-community # ~700 community-nakeTos
pip install langchain-classic  # legacy chains/AgentExecutor

I INFO

langchain-core TAHETCS aBTOMAaTUYECKM Kak 3aBUCMMOCTb langchalin -- oTAenbHO CTaBUTb He
sourgsym_n./angchain.com/docs/introduction/#instal/ation
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MepBbLIN BLI3OB MoOenu

— - — — . - — A

// examples/hello.py:1-11

# OavH yHMBepcanbHbIN HULManmM3aTop Ang Bcex NpoBangepos
from langchain.chat_models import init_chat_model

# ®opwmart: "<provider>:<model>"
model = init_chat_model("openai:gpt-4.1-mini")

# invoke -> BaseMessage; Ham HyxeH .content
result = model.invoke("Say hello in one sentence")
print(result.content)

# >>> "Hello! How can | help you today?"

source: python.langchain.com/docs/how_to/chat_models_universal_init/

(o)
init_chat_mo
del

OavH dbabpunyHbIn

BbI30B BMECTO
ChatOpenAl /

SUCCESS
Y10 BepHeTcH

O6bekT AlMessage:
content,
response_metadata
(Usage,
model_name), id,
tool calls.

J
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- o - - [ — | - -

MNepeknioueHue nporavae
// examples/multi_provider.py:1-14

from langchain.chat_models import init_chat_model

# OpenAl
m_openai = init_chat_model("openai:gpt-4.1-mini")

# Anthropic
m_anthropic = init_chat_model("anthropic:claude-3-7-sonnet-latest")

# Google Vertex Al
m_google = init_chat_model("google_vertexai:gemini-2.0-flash")

# Bce Tpu -- 06bekTbl BaseChatModel. OguH n ToT e .invoke()
for m in [m_openai, m_anthropic, m_google]:
print(type(m).__name__, ":", m.invoke("ping").content[:30])

I WARNING ]
YXHbl -KInto4un B env. ==

SOURp O BBIIEECRKET CAN R EXBATITE!S °
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CTtaHOapTU3IUPORBAHHLIE CO0DLLeH

- - = = = =

// examples/messages.py:1-16

from langchain.messages import (
HumanMessage, AlMessage, SystemMessage, ToolMessage,

)

from langchain.chat_models import init_chat_model
model = init_chat_model("openai:gpt-4.1-mini")

messages = [
SystemMessage(content="You are a concise assistant."),
HumanMessage(content="What is LCEL?"),
AlMessage(content="LCEL = pipe-based composition in LangChain."),
HumanMessage(content="Show a one-line example."),

]
/ESROBSEseMAde YOk NeF7a07S)

print(response.content)

INFO

C v1.0 koHTeHT -- cTaHaapTU3npoBaHHble content blocks: reasoning traces, citations, tool call
sourggiexion.langchain.com/docs/concepts/messages/
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lNoTokoRLIU BbIROA -- tO

— - - - — — w — = -

// examples/streaming.py:1-17
from langchain.chat_models import init_chat_model
model = init_chat_model("openai:gpt-4.1-mini")

# .stream() -> nteparop no AlMessageChunk

for chunk in model.stream("Write a haiku about Python"):
# Y kaxpgoro chunk-a ectb .content (TekcT) u .response_metadata
print(chunk.content, end="", flush=True)

print() # nepeBof CTPOKM Nocre noToka

# Async-BapuaHT: model.astream() -- TO )xe camoe B async-KOHTEKCTe
import asyncio

//?%YQCSHE)]EJ@}%QQ:W lines, card fits ~14

async for chunk in model.astream("Write a haiku about async"):

I SUCCESS

AlMessageChunk MOXHO cknaablBaTb Yepes onepartop + -- 4nga dbygepusaunm n METPUK.
source: python.langchain.com/docs/how_to/streaming/
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ChatPromptTemplate -- neknapar

// examples/prompt_basic.py:1-15

from langchain_core.prompts import ChatPromptTemplate
from langchain.chat_models import init_chat_model

prompt = ChatPromptTemplate.from_messages(|
("system", "Translate the following text to {language}."),
("human", "{text}"),

)
model = init_chat_model("openai:gpt-4.1-mini")
# .invoke() npuHumaert dict n noactaBnaeT nepeMeHHble

messages = prompt.invoke({"language": "French", "text": "Hello world"})
print(messages.to_messages())

//#pé?e@%%é?%%sﬁﬁgﬁés;HFB"W?DWSSE‘Q‘*(---)] -- roToB K model.invoke()

I INF O

KopTtexwu ('role”, "text”) -- wopTtkar. [lna crnoxHoro KoHTeHTa nepenasante Message-o0beKThI.
source: python.langchain.com/docs/concepts/prompt _templates/
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MessaaesPlaceholder + few-shot

---v--v-' | -e—rwm e - = m - = wem - m = = - -

// examples/prompt_fewshot.py:1-24

from langchain_core.prompts import (
ChatPromptTemplate, MessagesPlaceholder, FewShotChatMessagePromptTemplate,

)

# Few-shot 6nok: npumepsl "BOMNpoc -> oTeeT"
examples = [
{llinput": "2+2|l, "Output": ll4"},
{llinput": "3*3", "Output": ll9ll},
]
example_prompt = ChatPromptTemplate.from_messages([
("human", "{input}"),
(ll ll Il{output}ll),
)
few_shot = FewShotChatMessagePromptTemplate(

// noBX RIS HAMBITeXample sRroMpt, examples=examples,
)

I SUCCESS

mﬁﬁﬂa&%ﬁ%a@@%@% s#IQKa, BRoTopyto npu invoke NOACTaBNISIETCS CMIMCOK
sourn@@ﬁ@gwmﬁmm#pysé@é{%\msyot examples_chat/
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StrOutnutParser -- camMmbIn YACThLIN

Ivv- - - - = R — ) - o

// examples/parser_str.py:1-17

from langchain_core.prompts import ChatPromptTemplate
from langchain_core.output_parsers import StrOutputParser
from langchain.chat_models import init_chat_model

prompt = ChatPromptTemplate.from_messages(|
("system", "Translate to French."),
("human", "{text}"),

)

model = init_chat_model("openai:gpt-4.1-mini")

# CknenBaem yepes LCEL: prompt | model | parser
chain = prompt | model | StrOutputParser()

# Tenepb Ha BbIxoge str, a He AlMessage

//rﬁ&‘élts'ruﬁB@FhH%VP}‘%ééeég' "H§u9¥"°r'd"})

print(type(result).  _name__, "->", result)

INF O

StrOutputParser npocto goctaet .content ns AlMessage. bes Hero npuiinock Obl genaTb
sourp‘gscm‘ﬂ@dmgi@E;yn(ggm{,c_oncepts/output_parsers/
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Pvd_a nticOutputParser -- TUNU3NDORAHHLIN RbLIXOAO

// examples/parser_pydantic.py:1-20

from pydantic import BaseModel, Field

from langchain_core.prompts import ChatPromptTemplate

from langchain_core.output_parsers import PydanticOutputParser
from langchain.chat_models import init_chat_model

class MovieReview(BaseModel):
title: str = Field(description="Movie title")
rating: int = Field(description="Rating from 1 to 10")
summary: str = Field(description="One-sentence summary")

parser = PydanticOutputParser(pydantic_object=MovieReview)

prompt = ChatPromptTemplate.from_messages([
("system", "Extract review fields.\n{format_instructions}"),

1 HHEYEMEX BN fits ~14

/ no?ehlém}%%
]).partial(format_instructions=parser.get_format_instructions())

SUCCESS

Ni SEAMEHIYOTSH ML wm;;q,gygﬁma,ql.g%t(}§chema) -- OH ucnosnbayeT tool calling u »
SOURp BB G IRIE RAABW PAEAY e EKIS Ay L Parser
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// examples/structured.py:1-17

from pydantic import BaseModel, Field
from langchain.chat_models import init_chat_model

class Weather(BaseModel):
city: str = Field(description="City name")
temperature_c: float = Field(description="Temperature in Celsius")
conditions: str = Field(description="Weather summary")

# OavH BbI3OB -- 1 MOAENb BO3BpaLLaeT TMNn3npoBaHHbIn Pydantic-o6bekT
model = init_chat_model("openai:gpt-4.1-mini")
structured = model.with_structured_output(\Weather)

result: Weather = structured.invoke("Weather in Paris?")
print(result.city, result.temperature_c, result.conditions)

// note: snippet has 17 lines, card fits ~14
# method="json_mode" -- ecnu npoBangep He nogaepxmnsaet tool calling

I INFO

[log kanotowm: tool calling unu provider-native JSON mode. be3 extra LLM-BbI13oBOB, B 0anH
sourn@@)@‘@ﬂ)_./angchain.com/docs/hoW_to/structured_output/

12
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- Aeknapar

BHAs KOMNO3ULUWU
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// examples/Icel_intro.py:1-19

from langchain_core.prompts import ChatPromptTemplate
from langchain_core.output_parsers import StrOutputParser
from langchain.chat_models import init_chat_model

prompt = ChatPromptTemplate.from_messages(|
("system", "You are a {style} assistant."),
("human", "{question}"),

)

model = init_chat_model("openai:gpt-4.1-mini")

# prompt, model, parser -- Bce Tpu peanusytoT Runnable
# Onepatop | cknenBaet ux B oguH chain
chain = prompt | model | StrOutputParser()

//%&Y&%‘r%ﬁg? s %WH@P'@%%&GD?E

print(type(chain).  _name_

SUCCESS

R Hg@g]ﬁmw%wgﬁﬁéuk%mgéﬁdw&gﬁ /omighs/ gEeaiyy / ainvoke / abatch / astream / async

sourgérggppn-langchain.com/docs/concepts/Icel/
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invoke / batch / stream -- 6e23 cmMeHh!

- - m e w w w = = & ~ ] ~— -

// examples/runnable_modes.py:1-16

chain = prompt | model | StrOutputParser()

# 1. invoke -- oAuH BXon, OAWH BbIXO[,
out_one = chain.invoke({"language": "French", "text": "Good morning"})

# 2. batch -- cnucok BXxogoB, CNMCOK BbIXOA0B (MaparnsernbHo)

out_many = chain.batch([
{"language": "French", "text": "Good morning"},
{"language": "German", "text": "Good morning"},
{"language": "Spanish", "text": "Good morning"},

)

print(out_many) # ["Bonjour", "Guten Morgen", "Buenos dias"]

# 3. stream -- utepartop no YaHkam (CTpumMuUT nocnegHu Runnable)

//f%tghk‘f;%ﬁ@t%iqf?rfmﬂ?ﬁ&uaﬂ@": "French", "text": "Stream me"}):

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

INFO

batch noneseH ona embedding-style 3agay. stream -- ona UX ¢ typewriter-apdpektom B Ul.
source: python.langchain.com/docs/how_to/batch/

14
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async + config -- NONHbLIVN KOHTDOMNL

| =15
// examples/runnable_async.py:1-21

import asyncio
from langchain_core.runnables import ConfigurableField

# Ilto6on Runnable nmeet ainvoke / astream / abatch
async def main():
# OguH async-Bbi30OB
result = await chain.ainvoke({"language": "French", "text": "Hi"})

# Async stream
async for chunk in chain.astream({"language": "French", "text": "Hi"}):
print(chunk, end="", flush=True)

asyncio.run(main())

//#,g@pgg;ﬁwlﬁagiglpm@spggwgpgw KOTOpble MOXHO nepeonpenensTb

# Ha nety vepes config={"configurable": {...}}

SUCCESS

conlightaRlR -BeHS T GORUdTI=4eRiguraRle™ {...1} -- natTepH Ana multi-tenant LLM-npunoxeHun.

sourCf: python.langchain.com/docs/how_to/configurable/
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// examples/runnable_lambda.py:1-19

from langchain_core.runnables import RunnableLambda, RunnablePassthrough

# RunnableLambda -- o6opaunBaeT npon3BosnbHY0 PyHKLNIO
upper = RunnableLambda(lambda x: x.upper())
word_count = RunnableLambda(lambda text: {"text": text, "words": len(text.split())})

# RunnablePassthrough -- nponyckaet Bxoa ganble (ans branching)
passthrough = RunnablePassthrough()

# MNpumep: TEKCT -> uppercase -> nocuMTaTb CroBa -> CMEPAKUTb C OPUTMHANIOM
chain = (

word_count

| RunnablePassthrough.assign(upper=upper)

)

// note: snippet has 19 lines, card fits ~14 )
result = chain.invoke("hello world from langchain")

| INFO

RURNARIe T ag5IarouUeH) AS IR DARPARIAGE HORRIE KNHOUM, COXpaHss ucxodHele. VineaneH Ans
sourF@N@‘bgW{aégﬁl@fmé@oos/hoW_to/functions/

16
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Parallel + Branch -- fan-out

// examples/runnable_parallel.py:1-17

from langchain_core.runnables import RunnableParallel, RunnableBranch

# Parallel -- oguH Bxog, Heckornbko napannenbHbix Runnable-oB, dict Ha Bbixoge
joke_chain = ChatPromptTemplate.from_template("Tell a joke about {topic}") | model
poem_chain = ChatPromptTemplate.from_template("Write a poem about {topic}") | model

parallel = RunnableParallel(joke=joke_chain, poem=poem_chain)
result = parallel.invoke({"topic": "cats"})
print(result.keys()) # dict_keys(["joke", "poem"])

# Branch -- if/else poyTuHr no ycrnosuto

branch = RunnableBranch(
(lambda x: "code" in x["topic"].lower(), code_chain),
(lambda x: "math" in x["topic"].lower(), math_chain),

//)no%@ﬁﬁbe?b’@@’lﬁiﬁ@;?ygrd fits ~14

I SUCCESS
RunnableParallel BbinonHaeTcs napannensHo -- otnnyHo ansa multi-aspect aHanusa (sentiment +

Sourgej rﬁml?ngck@yqq@(@gyhoW_to/branch/ng/ 17
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// examples/retriever_rag.py:1-25

from langchain_openai import OpenAlIEmbeddings
from langchain_community.vectorstores import FAISS
from langchain_core.runnables import RunnablePassthrough

# 1. SmbenanHIn N HOeKe

embeddings = OpenAlEmbeddings(model="text-embedding-3-small")

docs = ["Cats are mammals.", "Python is a programming language.",
"LangChain helps build LLM apps."]

vectorstore = FAISS.from_texts(docs, embedding=embeddings)

# 2. .as_retriever() npeBpaLaet store B Runnable
retriever = vectorstore.as_retriever(search_kwargs={"k": 2})

# 3. RAG-ueno4ka vyepes LCEL: context + question -> answer

//fﬁggg..lgﬁ}gﬁg%s%g,%@%ﬁ;ypqg ChatPromptTemplate

from langchain.chat_models import init_chat_model

I INF O

ANbIERRATYBHRIG GRS SREKQRE CillMib G Vector (production Postgres), Pinecone,
soUW%W@@?@@W/docs/concepts/retrievers/

18
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@tool -- nobas pyHKUNA cTaHOBUTCA
WHCTDVMEHTOM

// examples/tool_basic.py:1-20

from langchain.tools import tool
from langchain.chat_models import init_chat_model

(@) {ele]!

def get_weather(city: str) -> str:
""Get the current weather for a given city."""
return f"Sunny, 22C in {city}"

(@](e)e]

def search_docs(query: str, top_k: int = 3) -> list[str]:
""Search internal documentation. Returns top_k snippets.""
return [f"doc about {query} #{i}" for i in range(top_Kk)]

# bind_tools -- Mogenb 3HaeT, kakue yHKLMM MOXHO Bbl3BaTb

//rﬁ&‘éeknlﬁﬁlett-ﬁ%bd"?yﬂg?'(:é’r%ﬂ?LQQt“‘ 1-mini")

bound = model.bind_tools([get weather, search_docs])

I SUCCESS

5:1 0% WECTRMylerTa = GnvicaHiie; koTopbe BUANT moaenb. HassaHWst napaMeTpoB AOMKHbI
sou AR e Ry oty Sa¥B4fis ™), id™: ...

19



STAGE 1: CHAINS

// examples/agent_basic.py:1-19

from langchain.agents import create_agent
from langchain.tools import tool

(@) {ele]!

def get_weather(city: str) -> str:
""Get weather for a city."""
return f"Sunny, 22C in {city}"

# OavH BbI30B BMeCTO create_react_agent / create_openai_functions_agent / ...
agent = create_agent(

model="openai:gpt-4.1",

tools=[get_weather],

system_prompt="You are a weather assistant.",

)

// note: snippet has 19 lines, card fits ~14
# invoke -> dict {"messages": [...]}; nocrnegHee coobLieHne = oTBET

I INF O ]

Fbpﬂ@gﬁggg%@gﬁ@p}ﬁ@%time: durable execution, checkpointing, human-in-the-loop gocTynHbI
sour-q@geq;s.ﬁﬂgﬁljwm@_ss/pyfhon/langchain/agents 20
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// examples/memory_short.py:1-21

from langchain.agents import create_agent
from langgraph.checkpoint.memory import InMemorySaver

checkpointer = InMemorySaver()

agent = create_agent(
model="openai:gpt-4.1-mini",
tools=[...],
checkpointer=checkpointer, # <-- persistent state

)
config = {"configurable": {"thread_id": "user-42"}}
# NMepBbIn turn

/AR IRpPEEL MEPRAGE S A RIS 7 Juser”,

"content": "My name is Alice."}]}, config=config)

"

I SUCCESS

InMGmapirav kAR R AEYg W11 IR s ostgresSaver / RedisSaver (Te xe LangGraph
SourehiEedeene e ATy HAIE P IR Cotifig SoTiirg)”
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nrocpoYvyHaa NnamMmaT store + namesbace

// examples/memory_long.py:1-21

from langgraph.store.memory import InMemoryStore
from langchain.agents import create_agent
from langchain.embeddings import init_embeddings

# Store moxet 6bITb in-memory (dev) nnu Postgres (prod)
store = InMemoryStore(
index={"embed": init_embeddings("openai:text-embedding-3-small"),
"dims": 1536},
)

agent = create_agent(
model="openai:gpt-4.1-mini",
tools=[...],
store=store,

//)note: snippet has 21 lines, card fits ~14

1

NFO

DS HGIHR, MRIDEr - aeReUBaRT. IO I8AGs/1AGRAIHA ANA User preferences, summary npoLLmbIX
sourg@@Iegﬁ,{aq@épme‘d‘rf@@q@ython/langgraph/memory

22
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Cross-cuttina concerns onHou CTPOKO

- m - - - ' --' ~ = m - e = = o m R —

S ¢

// examples/middleware.py:1-22

from langchain.agents import create_agent

from langchain.agents.middleware import (
HumanInTheLoopMiddleware,
PlIRedactionMiddleware,
SummarizationMiddleware,

)

from langchain.tools import tool

(@](e)e]

def send_email(to: str, body: str) -> str:
""Send an email to recipient."""
return f"sent to {to}"

agent = create_agent(

/4 no%ogﬁ?}) mﬁ%e% 1card fits ~14

tools= [send email],

| WARNING

Bce HikIBICGERWATR waBHIRAE HiklfE=FHS AL IGRIRWaF VLY TCA Kak beTore_model/atter_model
souhpokSurAIAGBRNRRRHARIARGEE2(RERE 3000)), *
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Ovs 0

= m e e - = ) — =

-

0.x (legacy)

- create_react_agent /
create_openai_functions_agent /
create_structured_chat_agent

- LLMChain, RetrievalQA, ConversationalRetrievalQA
- ChatOpenAl / ChatAnthropic /
ChatGoogleGenerativeAl otaensHo

- KactomHble callbacks ana HITL n PlI

- Verbose LLMChain ¢ py4HbiM manage_prompts

3

1.0 (current)

+ create_agent -- egmHas Todka Bxoga (NOCTPOEH Ha
LangGraph)

+ Middleware-cuctema: HITL, PIl, Summarization kak
first-class

+ init_chat_model("<provider>:<model>") -- ognH
UHUUManu3arTop

+ with_structured_output -- tool calling / provider-
native JSON

+ CemaHTU4eckoe BepcrmoHupoBaHue: go 2.0 breaking
changes He b6yget

+ langchain-classic -- naket gnsa obpaTHon
coBmMecTumocTn legacy chains

INFO

soudnigalmgrpipdnstalblangehainstlassic+ legacy LLMChain/AgentExecutor paboTatoT, HO HOBbIN

24
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JS-aHanor: uTo ecTh, Yero HeT

- = = - [——— - ] -

// examples/ts_basic.ts:1-16 YTto ecTb B @langchain/langchain:

import { initChatModel } from "langchain/chat_models/universal"; + initChatModel

import { createAgent } from "langchain/agents";
import { tool } from "@langchain/core/tools";
import { z } from "zod";

const getWeather = tool(
async ({ city }) => “Sunny, 22C in ${city}",
{ name: "get_weather", description: "Get weather",
schema: z.object({ city: z.string() }) },

);

const model = await initChatModel("openai:gpt-4.1");
const agent = createAgent({ model, tools: [getWeather] });
const result = await agent.invoke({

//},);a@$§ﬁgsgi Kioley /'i'h’ése,rga ptent/‘weather in Paris?" }],

source: js.langchain.com/docs/how_to/chat_models _universal_init

+ createAgent

+ @langchain/core (tools, prompts, parsers)
+ LCEL u Runnable-npoTtokon

+ CtaHgapTusmnpoBaHHble Messages

+ Vector store nHterpaumm

Yero HeT unu cnabee:

- langchain-classic nokpbITHe yxe
- Yactb community-uHTerpauum
- Tracing middleware meHbLIe

25



STAGE 1: CHAINS

- - o e —v—--av--v—--- = =

0 -- npaBUNLHLIN BLIOOD

Production-ready commitment, eOuHasi moyka exoda 0r151 aceHmos, ecmpoeHHble middleware. Ho abcmpakuyusi
ckpbieaem LangGraph -- ecriu HyxeH fine-grained KoHMposib Had execution, npudemcs rposasiueamasCsi

anybxe.

s D
PROS

+ CemaHTU4eckasi ctTabunbHOCTb --
obsazarenbcTBo He nomatb APl go 2.0

+ create_agent BmecTo 30o0napka agent-
TMMNOB

+ init_chat_model -- nepekntoyeHmne
npoBangepa 6e3 pedakropuHra

+ Middleware-cuctema (HITL, PII,

Summarization) n3 Kopooku

—+tangGraph-runtime Ao karotom———

durable execution 6becnnatHo
+ ~700+ nHTerpaunmn yepes community-

CONS

- Kpueas obyyeHna ans middleware
(before/after hooks)

- YacTtb akocucTembl nepeexarna B langchain-
classic -- murpaumoHHas 6ornb

- AbcTpakuus ckpbiBaeT LangGraph -- ans
fine-grained Hy>xeH fallback

- Bundled-Bepcuu 3aBucumocten (langchain-
openai, -anthropic, ...) HyXXHO doMKcupoBaTb

—WeTopnaeckmn-bloated-core—8-1.0-etano——

lean, HO BocnpuaTMe ocTanoch

som[(@ﬁggek@ggmb@hm‘bom/announcements//angchain—1 -0-now-generally-available
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STAGE 1: CHAINS 1

Nanwuwe: LangGraph -- aABHLIX control flow

v—--——v- - - - [

LangChain 1.0 -- 310 "npaBusibHbLIM NYyTb NO yMon4YaHui" ans 6onbwnHcTBa 3agad. Korga LCEL-pipeline
nepecTaeT xBataTtb (BETBMNEHUs, LUKIbl, YenoBeveckoe ogobpeHune, persistence) -- nog kanotom
pabotaet LangGraph. B cnegytouien cekunm pasbepem ero kak caMocToAaTeNbHbIM runtime: rpad, yanel,
edges, checkpointer, human-in-the-loop kak first-class koHuenuuu.

Npad BMmecTO nannnamHa Persistence Human-in-the-loop
StateGraph, y3nbl (nodes), pebpa Checkpointers, thread_id, time-travel. interrupt_before / interrupt_after
(edges), ycrnoBHble Nnepexoabl. State mexay turn-ammn xpaHutca Ha y3noB. Anpys 4yepe3 Command. He
[NonHbIM KOHTPONb Hag execution. JVUCKe. Hy>eH middleware-xak.

SECTION 2: LANGGRAPH >>>

source: docs.langchain.com/oss/python/langgraph/overview 27



SECTION 2: LANGGRAPH 1.0

LangGraph 1.0:
stateful runtime

State, nodes, persistence, HITL. Production-ready
durable execution: areHTbl, KOTOpble NepexmnsarT
nageHne cepeepa 1 0gobpsatoTCS YENOBEKOM.



WHY LANGGRAPH

3ayem LangGraph: 4To He MOXeT OObIYHbIU

i anaC.hain

INFO
LCEL xopow gns

- NpocTbix pipeline (prompt | model | parser)
- ogHoro npoxoda 6e3 BETBEHUN
- read-only yatoB 6e3 state mexay BbizoBamu

~

WARNING
LCEL He paeT

- UMKIIOB 1 NPOU3BOSIbHOW TONOSOrMmn
rpaca

- first-class persistence un time-travel

- HacTosLWweun nay3bl Ha human approval
- multi-agent 1 napannesibHbIX BETOK
(Send)

- BOCCTAHOBMEHNSA Nocre nageHus
nocpeau long-run

source: blog.langchain.com/langchain-langgraph-1dot0




INSTALL

OMaHnOa 2

=== = Tr i

YcTaHORKA: OOHA

- —i- -

pip install -U langgraph SUCCESS

Y10 B KOpOOKeE

state, persistence, HITL,
streaming, ToolNode,
subgraph API. Hukakux

# extras: postgres / sqlite checkpointers -- otgenbHble NakeTbl BHELLUHNX CepBMNCOB

pip install -U langgraph langgraph-checkpoint-postgres KpOMe CaMoro
pip install -U langgraph langgraph-checkpoint-sqlite paHTaI7IM6.

# JS / TypeScript
npm install @langchain/langgraph @langchain/langgraph-checkpoint

source: pypi.org/project/langgraph (langgraph 1.2.6, 2026-06-18)



STATE [/ 1

State kak Typed_[_)ic_:t -= I

- - . - - - = wm - )

from typing_extensions import TypedDict
from langgraph.graph import StateGraph, START, END

> class State(TypedDict):

> question: str

> answer: str
steps: int

def answer(state: State) -> dict:
return {"answer": f"echo: {state['question']}", "steps": 1}

builder = StateGraph(State)
builder.add_node("answer", answer)
builder.add_edge(START, "answer")
builder.add_edge("answer", END)
graph = builder.compile()

>

7 Rintgraeh-invekedquestien”; 7hi, "steps™ 0}))

> # -> {'question': 'hi', 'answer": 'echo: hi', 'steps": 1}

source: langchain-ai.github.io/langgraph/concepts/low_level/

e
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a
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STATE [/ 2

from typing import Annotated

from typing_extensions import TypedDict

from langgraph.graph import StateGraph, START, END
from langgraph.graph.message import add_messages

class State(TypedDict):
# reducer add_messages ckrnenBaeT Cnm1ckn coobLLeHnn no npasuiam
> messages: Annotated]list, add_messages]

def echo(state: State):
last = state["messages"][-1]
> return {"messages": [{"role": "
>
g = StateGraph(State)
g.add_node("echo", echo)
g.add_edge(START, "echo")
g.add_edge("echo", END)
app = g.compile()
// note: snippet has 20 lines, card fits ~18
print(app.invoke({"messages": [{"role":

assistant", "content": f"echo: {last.content}"}]}

user", "content": "hi"}]}))

source: langchain-ai.github.io/langgraph/concepts/low_level/#reducers

2



operator.add -- akkymynauua onsa

import operator

from typing import Annotated

from typing_extensions import TypedDict

from langgraph.graph import StateGraph, START, END

class State(TypedDict):
# KakObIn y3en BO3BpaLLaEeT Kycok cnucka, operator.add cknevBaet

log: Annotated[list[str], operator.add]
> tokens: Annotated[int, operator.add]
>

def step(state: State):
return {"log": ["step-1"], "tokens": 12}

def another(state: State):
return {"log": ["step-2"], "tokens": 7}

g = StateGraph(State)
g.add_node("a", step)
//@Astdnppee (s mee&h@r,)d fits ~18
g.add_edge(START, "a")

ladd"ﬁed e("a" blll-__tt%:? h/ ts/l level/#red
Source; ga%c gggaé(;@u Eﬁggrap concepts/low_level/#reducers



STATE [/ 4

dataclass + | astValue -- ko

from dataclasses import dataclass, field

from typing import Annotated

from langgraph.graph import StateGraph, START, END
from langgraph.graph.message import add_messages

@dataclass
class State:
question: str=""
> # dataclass + Annotated -- kaHanbl paboTalT TOYHO TakK Xe

> messages: Annotated[list, add_messages] = field(default_factory=list)
approved: bool = False

def greet(state: State):
return {"messages": [{"role": "assistant", "content": f"hi, {state.question}"}]}

g = StateGraph(State)
g.add_node("greet", greet)
g.add_edge(START, "greet")

/9asidnedeeagraetic &£ NR) fits ~18
app = g.compile()

print(app.invoke(State(question="alex" )
source: langchain-ai.github.io/langgraph/concepts/lowlevel/#dataclass



STATEGRAPH [/ 1

m

Id

from typing_extensions import TypedDict
from langgraph.graph import StateGraph, START, END

Granh: bt
r

D
4")

1

5
P
W’
I
(@)
i
Q
0
'3
S ¢

class State(TypedDict):
n: int

def inc(state: State):
return {"n": state["'n"] + 1}

builder = StateGraph(State)
builder.add_node("inc", inc) # pernctpupyem ysen
> builder.add_edge(START, "inc")  # notok Bxona
> builder.add_edge("inc", END) # NoTOK BbIxoda
>
graph = builder.compile() # koMnunauusa -- rpad rotos K invoke

> print(graph.invoke({"n": 0})) #->{n" 1}

source: langchain-ai.github.io/langgraph/concepts/low_level/#stategraph
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START, END u noTok oaHHBLIX Ye

- = owm - m o m A ow

# START n END -- ato cneumanbHblie sentinel-yanel, He callable
from langgraph.graph import StateGraph, START, END
>
class State(TypedDict):
text: str

def upper(state: State):
return {"text": state["text"].upper()}

def exclaim(state: State):
return {"text": state["text"] + "1"}

g = StateGraph(State)
> g.add_node("upper", upper)
g.add_node("exclaim", exclaim)
> g.add_edge(START, "upper") # Bxoa B rpad
> g.add_edge("upper", "exclaim") # BHyTpeHHee pebpo
g.add_edge("exclaim", END) # BbIxOg 13 rpada
// note: snippet has 21 lines, card fits ~18
app = g.compile()
print(app. mvokeg{"text" "hi"})) Sﬁtext': ‘HIl'

source: langchain-ai.github.io/langgraph concept low_level/#why-langgraph

pDe3
b

neobna

Ivvv.vv—
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DOHHLIE U ac HH

HXPOHHbI

import asyncio
from typing_extensions import TypedDict
from langgraph.graph import StateGraph, START, END

class State(TypedDict):
out: str

def sync_node(state: State): # o6blvHanA pyHKUMA
return {"out": "sync-ok"}

> async def async_node(state: State): # async Toxe pabotaet
await asyncio.sleep(0)
> return {"out": "async-ok"}

g = StateGraph(State)
g.add_node("s", sync_node)
g.add_node("a", async_node)
g.add_edge(START, "s")
//Q@éi(iﬂ@ﬂ@ﬂ{ég?fﬂ?és, card fits ~18
g.add_edge("a", END)

app = g.compile().
source: langchain-ai.github.io/langgraph/concepts/low_level/#nodes



NODES [/ 2

Command -- vaen cam bewlaeT, Kvaa UATU Oanbuie

- e = D A e B A - = = e = —

from langgraph.graph import StateGraph, START, END
from langgraph.types import Command
from typing_extensions import TypedDict
from typing import Literal
class State(TypedDict):
n: int
> def decide(state: State) -> Command|Literal["inc", "halt"]]:
> # Command(update, goto) -- obHoBNSEeT state n cam BoiGMpaeT y3en
if state["n"] < 3:
> return Command(update={"n": state["n"] + 1}, goto="inc")
return Command(update={}, goto="halt")
g = StateGraph(State)
g.add_node("decide", decide)
g.add_node("inc", inc)
g.add_node("halt", lambda s: s)
g.add_edge(START, "decide")
g.add_edge("inc", "decide")
g.add_edge("halt", END)
//2pPfR: srﬁoﬁ@m&&@(})lmes card fits ~18
print(app.invoke({"n": 0}))

source: langchain-ai.github.io/langgraph/concepts/low_level/#command



ROUTING / 1

Conditional edaes: routina no conenXxmmMmomv
= = TEEwE - et~ =~ -J =~ ad mn Dl =~ J

from typing_extensions import TypedDict
from langgraph.graph import StateGraph, START, END

class State(TypedDict):
needs_tool: bool
answer: str

def agent(state: State) -> dict:
return {"answer": "model-output"}

def tool_node(state: State) -> dict:
return {"answer": "tool-output"}

def route(state: State) -> str:
# BO3BpalLlaeM KIitod, KOTopbIn ecTb B path_map Huxe
return "tool_node" if state["needs_tool"] else END

g = StateGraph(State)
7 @edainededsagents, caagrnt) s
> g.add_node("tool_node", tool_node)
> g.add_edge(START, "agent")
sourge daé)gah_ é'Z) ﬁ/oqf 6‘#’3’?”38%%’@?"% ggﬁ?pt?/(l)cm ele{/e//#cond/t/onal edges

11



# areHTHbIN LuMKn: agent <-> tools, Bbixog korga done=true
from typing_extensions import TypedDict
from langgraph.graph import StateGraph, START, END

class State(TypedDict):
done: bool
iter: int

def agent(state: State) -> dict:
return {"iter": state["iter"] + 1, "done": state["iter"] >= 3}

def maybe_continue(state: State) -> str:
return "agent" if not state["done"] else END

> g = StateGraph(State)
> g.add_node("agent", agent)

g.add_edge(START, "agent")

g.add_conditional_edges("agent", maybe_continue, {"agent": "agent", END: END})
/PR S gepernpile()ines, card fits ~18

print(app.invoke({"done": False, "iter": 0}))

# agent kpytutca 3 Pa:sa, norom yxoaut B END
source: lahgchain-ai.github.io/langgraph/concepts/low_level/#cycles

12



PERSISTENCE / 1

d: statef

InMemorySaver + thread_

-_— wm w - = ———

- ™ m o= =

from typing import Annotated

from typing_extensions import TypedDict

from langgraph.graph import StateGraph, START, END
from langgraph.graph.message import add_messages
from langgraph.checkpoint.memory import InMemorySaver

class State(TypedDict):
messages: Annotated[list, add_messages]

def echo(state: State):
last = state["messages"][-1]

return {"messages": [{"role": "assistant", "content": f"echo: {last.content}"}]}

g = StateGraph(State)
g.add_node("echo", echo)
g.add_edge(START, "echo")
g.add_edge("echo", END)

/Hhsheskpeiniar 26 nRa3aemeH-Asa thread persistence
checkpointer = InMemorySaver()

app =/9.compiIegcheckpointer=checkpointer)
sourge: langchain-ai.github.io/langgraph/concepts/persistence/



PERSISTENCE / 2

r u Post

(o
=
(D
o

> # SQLite -- dbann Ha gucke, ngeaneH ons dev / small-
prod
from langgraph.checkpoint.sqlite import SqliteSaver

>

> with SqliteSaver.from_conn_string("./checkpoints.db")

as cp:

> app = g.compile(checkpointer=cp)
cfg = {"configurable": {"thread_id": "u1"}}
app.invoke({"messages": []}, cfg)

# naHHble NepexuBaloT pecTapT npolecca.
# [Ina asyncio-BapuaHTa -- aiosqlite.

source: langchain-ai.github.io/langgraph/concepts/persistence/#checkpointer-implementations

2

nn _rndl ction
n oqlLlctlio

> # Postgres -- production-grade, multi-instance
from langgraph.checkpoint.postgres import
PostgresSaver
>
DB = "postgresql://user:pass@host:5432/Ig"
with PostgresSaver.from_conn_string(DB) as cp:
> # nepsbIv 3anyck co3gacT schema
cp.setup()
app = g.compile(checkpointer=cp)
cfg = {"configurable": {"thread_id": "u1"}}
app.invoke({"messages": [1}, cfg)

14



PERSISTENCE / 3

StateSnanshot -- UTo NnexuT

-_— - -—wm

-vv--v—v---v- - o wm ]

# Nocne invoke MoXHO goctaTtb Tekywmin snapshot:
> snapshot = app.get_state(cfg)

# snapshot -- aTo StateSnapshot ¢ nonamu:

># .config --thread_id + checkpoint id
># .metadata -- step, source, writes
># .values -- TekyluMe 3Ha4YeHUs BCEX KaHanoB state
># .next -- tuple y3noB, koTopble ByAyT BbINOMHATLCS CreayoLWwmMMm
># .tasks -- PregelTask c pending/result/error
print(snapshot.next) # () -- rpad 3aBepLuéH

print(snapshot.values["'messages"][-1].content)

source: langchain-ai.github.io/langgraph/concepts/persistence/#state-snapshot

N



TIME TRAVEL [/ 1

aet state historv: rcs cTobusA LWIaron

a —— ----- —---- -J- == =" = ===

# Kaxxgbin super-step -- otgenbHbeii checkpoint B thread
> history = list(app.get_state_history(cfg))
>
> # history[0] -- nocnegHun war (cCambli CBEXUN)

# history[-1] -- cambIn NepBbI (HA4Yano ceccun)

> for i, snap in enumerate(history):
print(i, snap.metadata.get("step"), snap.values.get("iter"))

> # replays = dopk ot ntoboro npowusnioro snapshot:

> old = history[2].config
app.invoke(None, old) # nepeurpbiBaeT TOMNbKO cnegytoLLme Lwaru

source: langchain-ai.github.io/langgraph/concepts/persistence/#time-travel



TIME TRAVEL [/ 2

update_state: dpopkHyTb cocTosiHME U NOUTH

NNVIroi RATKNIA

# patch sHayeHus kaHana npsamMo B snapshot -- cozpgaérca HoBbIM checkpoint
> app.update_state(
> cfg,
> values={"messages": [{"role": "user", "content": "rewind"}]},
> as_node="user_input", # OT UMEHM KaKOro y3rna nuLiem

)

# Nanbwe invoke(None, cfg) nepeurpbiBaeT rpad ¢ HOBOro COCTOSHUS
app.invoke(None, cfg)

>

> # TunNuYHbIN NPMEM: "4TO ecnu nonb3oBaTesb ckasan He X, a Y?" --
# oTBETBNSAEMCS, CMOTPUM anbTEPHATUBHBIN NPOroH 6e3 NoTepu NCTopun.

source: langchain-ai.github.io/langgraph/concepts/persistence/#update-state

17



HITL / 1

2

nterrupt + Command(resume= )

-- TSN _——

nayaa Ha yenompeke

from langgraph.types import interrupt, Command
from langgraph.graph import StateGraph, START, END
from langgraph.checkpoint.memory import InMemorySaver
from typing_extensions import TypedDict
class State(TypedDict):
question: str
approved: bool
def ask(state: State):
# interrupt() -- naysa. Bosspaluaet 3HayeHne ns Command(resume=...)
> answer = interrupt({"question": "Approve sending this message?"})
return {"approved": answer == "yes"}
g = StateGraph(State)
g.add_node("ask", ask)
g.add_edge(START, "ask")
g.add_edge("ask", END)
app = g.compile(checkpointer=InMemorySaver())
> cfg = {"configurable": {"thread_id": "approval-1"}}
> app.invoke({"question": "send email", "approved": False}, cfg) # naysa
7 fesulthmappdnyokelCommiand(sgesume="yes"), cfg) # resume
print(result[*approved"]) # -> True

source: langchain-ai.github.io/langgraph/concepts/human_in_the_loop/ 18
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Kak BbI

- e wm = - - - ) - o= - - o o=

nanut HITL -uuk

~

CHADVX
= J

INFO
CepBepHas CTOpoHa

1. graph.invoke(input, cfg)

2. BHyTpu y3na BbI3BaH interrupt(payload)
3. pad 3amopaxnBaeTca, COCTosHNE B
checkpointer

4. Bosspawaetca Graphlinterrupt ¢ payload
5. CepBep XOET -- Nonb3oBaTenb AyMmaeT
yacbl/gHn

SUCCESS
KnneHTtckasa ctopoHa

1. Ul nony4aert payload, pucyet goopmy

2. lNMonb3oBaTtenb XMET Approve / Reject
3. Ul penaet POST /threads/{id}/resume
4. CepBep BblI3blBaeT
graph.invoke(Command(resume=answer),

cfg)
5. [pad oXXmBaeT C TOro xe ysna

source: blog.langchain.com/langchain-langgraph-1dot0 (HITL section)

19
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broval: v

vienrev

nreview
# Y3en review -- MapLUpyTM3aLmMs MO OTBETY YerioBeka
from langgraph.types import interrupt, Command
from typing_extensions import TypedDict
class State(TypedDict):
plan: str
executed: bool
def plan(state: State):
return {"plan": "step-A; step-B; step-C"}

> def review(state: State) -> Command:

# interrupt() Bo3Bpaluaet otBeT u3 Command(resume=...)
> decision = interrupt({"plan": state["plan"]})

> if decision == "approve":

> return Command(goto="execute")

A%

return {"executed": True}

source: langchain-ai.github.io/langgraph/how-tos/human_in_the loop/cycle/

20
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proval: coopk

from langgraph.graph import StateGraph, START, END
from langgraph.checkpoint.memory import InMemorySaver
# plan, review, execute -- n3 npeablayLlero crnanga
g = StateGraph(State)
> g.add_node("plan”, plan)
> g.add_node("review", review)
g.add_node("execute", execute)
> g.add_edge(START, "plan")
g.add_edge("plan", "review")
g.add_edge("execute", END)
app = g.compile(checkpointer=InMemorySaver())

# Linkn: kaxgbln review -- 310 naysa; Command(goto=...) -- OTBETBNEHNE

> # plan -> review -> (approve: execute | abort: END | else: plan)

> cfg = {"configurable": {"thread_id": "u1"}}
app.invoke({"plan": "", "executed": False}, cfg) # naysa 1
app.invoke(Command(resume ‘approve"), cfg) # resume -> execute

source: langchain-ai.github.io/langgraph/how-tos/human_in_the loop/cycle/

21



SUBGRAPHS

|b aranhs: KOMNOAUTHOCTEL U U220

-—u Iv - -—w L EwEE B W L - - . LA B 4

nail

- Es — .

from typing_extensions import TypedDict
from langgraph.graph import StateGraph, START, END

class SubState(TypedDict):
internal: str

def inner(state: SubState):
return {"internal": "sub-output"}
# Cobupaem subgraph -- y Hero cBon state
> sub = StateGraph(SubState)
> sub.add_node("inner", inner)
> sub.add_edge(START, "inner")
> sub.add_edge("inner", END)
sub_compiled = sub.compile()

# BcTaBngem Kak 06bIYHbIN Y3€ern B poauTenbCKuin rpad
class ParentState(TypedDict):
// no@UEniset has 26 lines, card fits ~18

> parent = StateGraph(ParentState)

SN ’8’?8?1’1656?! gr‘f%be(’/é%“gg‘t?l%héﬁ“”%ed‘BS/ YOpHIEY) # <- subgraph uenmkom
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MNate pexumoR stream_mode
cfg = {"configurable": {"thread_id": "u1"}}
# values -- Becb state nocne kaxgoro super-step
> for snap in app.stream({"messages": []}, cfg, stream_mode="values"):
print(snap["'messages"][-1].content)
# updates -- delta: TonbKO YTO BEPHYN KaXabli y3en
> for upd in app.stream({"messages": []}, cfg, stream_mode="updates"):
print(upd)
# events -- HU3KOypOBHEBLIE COOLITUSA (start, end, error, interrupt)
> for ev in app.stream({"messages": []}, cfg, stream_mode="events"):
print(ev['event"], ev["name"])
# messages -- TokeHbl LLM no mepe reHepauun

> for tok, meta in app.stream({"messages": []}, cfg, stream_mode="messages"):

print(tok.content, end="|")
# custom  -- TONbKO TO, YTO Yy3nbl NULWYT Yepes get_stream_writer()
> for chunk in app.stream({"messages": []}, cfg, stream_mode="custom"):
print(chunk)

source: langchain-ai.github.io/langgraph/concepts/streaming/

23
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Custom stream: nuuiem

- - e = = = m = - wem = = = = ] - A i

W

\V)
J

from langgraph.graph import StateGraph, START, END
from langgraph.config import get_stream_writer
from typing_extensions import TypedDict

class State(TypedDict):
total: int

def progress(state: State):
writer = get_stream_writer()  # QOCTyneH TONbLKO BO BPEMS BbINONHEHUS y3na
> foriinrange(3):
> writer({"progress": i, "phase": "thinking"})
> return {"total": 3}

g = StateGraph(State)
g.add_node("progress", progress)
g.add_edge(START, "progress")
g.add_edge("progress", END)
app = g.compile()
7 note: snippet has 22 lines, card fits ~18
> # B Ul -- Tonbko custom-4aHku, 6e3 npomexxyTo4yHoro state

for chunk in app.stream({"total": 0}, stream_mode="custom"):
source: Iaﬁﬁﬁfl}&%ﬁ' @ub io/langgraph/concepts/streaming/ttcustom

24
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from langchain_openai import ChatOpenAl
from langchain.tools import tool
from langgraph.graph.message import add_messages
from typing import Annotated
from typing_extensions import TypedDict
(@) (ele]!
def add(a: int, b: int) -> int:
"Add two numbers."
returna+ b
tools = [add]
> [Im = ChatOpenAl(model="gpt-40-mini").bind_tools(tools)
class State(TypedDict):
messages: Annotated[list, add_messages]

INFO

v

Kar --
return "tools" if getattr(last, "tool_calls", None) else END

source: langchain-ai.github.io/langgraph/how-tos/tool-calling/ 25



TOOL CALLING / 2

@

Tool callin

= T~ -- H - - -

cbopka rpa

%B

from langgraph.graph import StateGraph, START, END
from langgraph.prebuilt import ToolINode
# tools, llm, agent, route -- 3 npegpigyLLEro cnanga
g = StateGraph(State)
g.add_node("agent", agent)
> g.add_node("tools", ToolNode(tools))
g.add_edge(START, "agent")
g.add_conditional_edges("agent", route, {"tools": "tools", END: END})
g.add_edge("tools", "agent")
> app = g.compile()

# Linkn: agent pelwaet -> tools ucnonHset -> agent cHoBa YUMTaeT pesynsrar
> result = app.invoke({
> "messages": [{"role": "user", "content": "What is 2 + 37"}]

)

print(result["messages"][-1].content)

source: langchain-ai.github.io/langgraph/how-tos/tool-calling/
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STUDIO

LangGraph Studio: BuavaneHkin debugager
INFO ) SUCCESS
YTo 31O UYTto ymeer

Desktop IDE v web-Ul gna otnagkn rpadoos.
[MokasbiBaeT rpad, kaxabin super-step, state

Ha KaXXaoM Lare, BpemMsd Ha Yy3erl.

- 3anyckartb rpad MHTepakTUBHO

- ctaBuTb breakpoints Ha y3nax

- moanduumnpoBaTth state Bpy4Hyto

- pedakTupoBaTh Y3nbl U NepesanyckaTtb
- 9kcnopT trace B LangSmith

# 3anyck: langgraph dev -- nogHumaet Studio Ha http://localhost:8123

source: langchain-ai.github.io/langgraph/concepts/langgraph_studio/




PLATFORM

Denlov yenezl Lan

—vv-v --Iv —v———'

# langgraph.json -- declarative config
>{
"graphs": {"agent": "./agent.py:graph"},
"env": "./.env",
"python_version": "3.11"

}

# CLI: nokanbHbI dev-cepBep n deploy
langgraph dev # nokanbHbin API + Studio

> langgraph up # Docker-compose stack (Redis + API + Studio)
langgraph deploy # nyw B LangGraph Platform (managed)

source: langchain-ai.github.io/langgraph/concepts/langgraph_platform/ (managed: scaling, queue, persistent threads,
observability)



NEW IN 1.0

YT1o Hororo B LangGraph 1.0: yetkipe chuum 2
SUCCESS SUCCESS
Durable execution HITL first-class
CocTosiHne nepcuUcTUTCS aBTOMaTUYECKN. interrupt() -- ctabunbHbii API, multi-day
[MageHue cepBepa nocpeau long-run -- rpad approval workflows 6e3 KocTbInen.
BOCCTaHaBMMBAETCH POBHO C TOYKM
OCITdHOBRW. < .
INFO WARNING
Built-in persistence Breaking changes
InMemorySaver / SqliteSaver / - langgraph.prebuilt.create_react _agent ->
PostgresSaver -- first-class koHTpakThl, a He langchain.agents.create_agent
oTAeNbHbIN Habop uy. ) - MemorySaver -> InMemorySaver (HOBbIN |

alias)

- semver: ctabunbHo oo 2.0

source: changelog.langchain.com/announcements/langgraph-1-0-is-now-generally-available (bonus 1.2: fault tolerance 29
middleware -- retries / timeouts / error handlers)



TYPESCRIPT

@I nachamlla_naaranh -- JS/TS-aHa

%

> import { StateGraph, START, END, Annotation } from "@langchain/langgraph";
> import { MemorySaver } from "@langchain/langgraph-checkpoint";

const State = Annotation.Root({
messages: Annotation({
reducer: (a, b) => a.concat(b),
default: () =>[],

H
N;

const g = new StateGraph(State)
.addNode("echo", (s) => ({

messages: [{ role: "assistant", content: "echo: " + s.messages.at(-1).content }],

1)
.addEdge(START, "echo")

.addEdge("echo", END);

const app = g.compile({ checkpointer: new MemorySaver() });

7 eonsthafgerrbeonfigurablefsthread_id: "t1"} };
const result = await app.invoke({ messages: [{ role: "user", content: "hi" }] }, cfg);

source: github.com/langchain-ai/langgraphjs

O
-1
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WHEN TO USE

Koraa LangGraph, ko

- - = = =~ --5 - -

a octatkcs Ha LCEL

-—-

-_— - = wsm m e - & = Y ——— e ———— i ——

2

Vs

PROS

+ AreHT KpyTUTCS B LMkKne (tool calls + retry)
+ HyHa nay3a Ha human approval / review
+ Long-running workflow nepexwsaet
pectapT

+ CnoxHasa Tonornorus: BeTBNeHNd, merge,
map-reduce

+ Multi-agent: subgraphs + Send

+ Time-travel n replay ong otnagku

n

s

CONS

- [pocTton pipeline prompt | model | parser
- OguH npoxop 6e3 state mexxay BbizoBamu
- Read-only yat 6e3 persistence

- bbICcTpbI NpoTOoTMN 63 AONTOXUBYLLETO
state

- KomaHaa He rotoBa k concepts:
channels/reducers/Send

~

source: blog.langchain.com/langchain-langgraph-1dot0
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BRIDGE TO SECTION 3

MocTuk k Deep Agents

2

VIO IVIR ¥ ASEIES
L'H'C()) Mbl TOJIBKO 4YTO SUeeESS
Yto panble (Section 3)
pa3obpanu |
- State, nodes, edges, persistence Deep Agents -- 9T0 roToBas apxutektypa
- HITL yepes interrupt + Command(resume) nosepx LangGraph: planning tool,
- Subgraphs, streaming, ToolNode filesystem, subagents, middleware.
- Deploy yepes LangGraph Platform create _deep_agent -- ogHa pyHKUMSA
g BMECTO COTHICTpOK boiterptate:
WARNING
CBA3b

create_deep_agent ns deepagents==0.6.11 -- 310 06€pTKa, KOoTOpad cobupaet rpad LangGraph
¢ planning tool, dpannoson cuctemon un subagents. BHyTpu BCE, 4to Mbl Buaenu: StateGraph,

Ccommand, intefrupt, subgrapns.

source: github.com/langchain-ai/deepagents (README)

Ky



SECTION 3

Deep Agents 1.0

Batteries-included agent harness: planning tool, virtual
filesystem,

subagents with isolated context, pluggable backends,
HITL middleware.

Built on LangGraph + LangChain 1.0 middleware.
Inspired by Claude Code,

Deep Research, Manus.



h limits: why a new layer

i
4
"
(
!

WARNING
LangGraph is a runtime, not an agent harness.

You still have to wire planning, filesystem access, subagent isolation,

HITL approval. and context offload yourself.

PROS CONS
+ Full control over graph topology, cycles, - Boilerplate-heavy: planning tool, fs tools,
parallel branches (Send) subagent wiring -- all manual
+ Durable execution, checkpointing, - No built-in context overflow strategy (every
interrupt-based HITL are first-class tool result floods the main thread)

+ Stable public API until 2.0 (released 22 Oct - No opinionated "coding/research" agent
2025) defaults -- you re-implement Claude Code
patterns

. J _

source: github.com/langchain-ai/deepagents



3.1 SOLUTION

nated defaults

INFO

Analogy: Django over raw WSGI

Same runtime (LangGraph) but with conventions and pre-built middleware.

// examples/hello.py:1-14

# One import, one call -- you get:

# - write_todos planning tool

# -lIs/read_ file / write_file / edit_file
# - glob, grep, execute (bash)

# - task tool for subagents

# - summarization middleware

from deepagents import create_deep_agent

gent- create_deep_agent(

Mol Bifeﬁ’a(ingat%fﬂf il
> tools=[my_tool],
> system_prompt="..

sour>- ) docs.langchain.com/oss/p ython/deepagents/overview

\'\'/e)

SUCCESS
Stack

LangGraph (runtime)

-> create_agent (LangChain
1.0, thin harness)

-> create_deep_agent
(opinionated harness)

Built-in: planning, FS,

\.

subagents, HITL, skills.



3.2 INSTALL

nstal

D.
M
Q
D
-
—=
N

// setup.sh:1-5

U)

D
©~

pip install deepagents
# or, with uv:
uv add deepagents

/ #oj% Séw)ﬁ%t haé 5 lines, card fits ~3

nnm_inctall daananan te

INFO
Latest stable (snapshot 2026-06-22)
Python: deepagents 0.6.11 (no formal 1.0 yet).

Renn: aithiih caom/lanachain-ai/ldeenanents (~24 Ok <tars)

WARNING
Dependencies

deepagents pulls in langchain, langgraph, langchain-core.

AF1 Keys via env vars: OFPENAI_AFI_KEY, AN THROFIC_AFI_KEY, elc.

source: pypi.org/project/deepagents/




3.3 HELLO WORLD

o
=1
W

create dee epb agent: hello w

- m - wem - - ~ v '-' v———— e ——)

!

// examples/hello.py:1-12

What you get for

from deepagents import create_deep_agent

free
> agent = create_deep_agent( - erte_todos tool
> model~openai:gpt-4.1" - Is / read_file / write_file /
> tools=], dit file -
>  system_prompt="You are a helpful assistant.", edit_file
) - glob, grep, execute (bash)

. - task tool for subagents
result = agentinvoke({ ; - summarization middleware
messages": "Write a haiku about Python .
1 - same LangGraph runtime as
print(result["messages"][-1].content) create_agent

source: github.com/langchain-ai/deepagents README



3.3 API

- m - wewm w - ~— ' )

create deen agent f

// examples/full_api.py:1-15

from deepagents import create_deep_agent
from deepagents.backends import FilesystemBackend

> agent = create_deep_agent(
model="anthropic:claude-sonnet-4-5",
tools=[my_tool],
system_prompt="...",
subagents=[researcher, writer],
skills=["./skills/review.md"],
backend=FilesystemBackend("./ws"),
middleware=[my_hitl, my_logger],
checkpointer=InMemorySaver(),
store=InMemoryStore(),
interrupt_on={"bash": True},

A" AR VAR VAR VAR VAR VAR VAR VAR V/

~

source: reference.langchain.com/python/deepagents



3.4 INSTRUCTIONS

=
Q
=
(=i
(o)
(e
A
(=i
(o
)
D
(D

"

-- m m E g = - m = m

J
!

Svstem prompt:
J | |

D
Q
D
-]
—

// examples/system_prompt.py:1-16

SYSTEM_PROMPT =""
You are a senior backend engineer.

> WORKFLOW:

> 1. Plan with write_todos before non-trivial work.

2. Explore the codebase via ls / glob / grep first.

3. Use edit_file for surgical changes, write_file for new files.
4. Delegate research tasks to the "researcher" subagent.

5. Run tests via execute; never claim success without output.

VvV V.V

CONSTRAINTS:
> - Do not modify files outside ./src.
> - Stop and ask the user if requirements are ambiguous.

agent = create_deep_agent(model=..., system_prompt=SYSTEM_PROMPT)

source: docs.langchain.com/oss/python/deepagents/customization



3.5 TOOLS OVERVIEW

Built-in fs +p

1

2 """"'J =%

- =

write _todos

read_file

edit_file

grep

plan / decompose a task into ordered
steps

read one or many files with line
offsets

surgical string-replace edits (matches
all occurrences)

regex search across files with context

write_file

glob

execute

list directory entries in the virtual FS

create or overwrite a file in the FS

find files by pattern (e.g. **/*.py)

run a shell command (sandboxed if a
backend enforces it)



3.5 TOOLS

t f

le and ed

= = -m

write_f

// examples/fs_tools.py:1-11

# The agent calls these tools by name;
# you describe the goal in the prompt.

> PROMPT = ""

> 1. Write src/hello.py with a greet(name) function.
> 2. Use edit_file to add a docstring to greet().

> 3. Use write_file to add tests/test_hello.py.

agent = create_deep_agent(model="openai:gpt-4.1")
agent.invoke({"messages": PROMPT})

source: docs.langchain.com/oss/python/deepagents/overview

e

Context overflow

rotection
ool outputs larger than a

threshold are offloaded to the
virtual FS

and replaced with a path +
summary in the message
history. The agent

can re-read specific portions
on demand. This is what lets
deep agents

handle large repos without
blowing the context window.




3.6 PLANNING

write todos: exnlicit planning inside the graph
— r -J -J r
INFO
write_todos is just a tool, like any other.

LLM emi

raph stores it in state["todos"],

// examples/write_todos.py:1-12

write_todos(

> todos=[

> {"content": "Read repo structure", "status": "in_progress",
> "activeForm": "Reading repo structure"},

> {"content": "Implement greet()", "status": "pending",
> "activeForm": "Implementing greet()"},

> {"content": "Add pytest cases", "status": "pending",
> "activeForm": "Adding pytest cases"},

> ]

) ) . .
RS8P YERAinG 7Y 78dFesdq completed

# activeForm: present-continuous shown in Ul

source: docs.langchain.com/oss/python/deepagents/overview

10



3.6 PATTERN

Plan, Act, Refle

1. PLAN

write_todos:

- decompose task
- order steps

- mark in_progress

ct loop
a4

2. ACT

execute tool call

» or delegate via task

(read_file, edit_file, ...

)

3. REFLECT

update todo status
re-plan if blocked
log progress

loop until all todos = completed

system message, so the agent self-monitors progress across turns.

source: blog.langchain.com/introducing-deepagents-cli

11




3.7 SUBAGENTS

task tool: deleaate, isolate

—v— -~ - m = v-v—v' -— .- -

INFO
Why subagents?

Long tool outputs and exploratory searches pollute the main thread.

// examples/task_call.py:1-10

# When the main agent emits a tool call like:
> task(
> subagent_type="researcher",
> description="Find papers on RAG evaluation",
> prompt="Search arXiv for 2025-2026 RAG evaluation surveys.
> Return a 150-word summary with 3 citations.",
)

# Deep Agents spins up a fresh deep agent with the researcher profile,
# runs it to completion, and returns only the final message.

source: docs.langchain.com/oss/python/deepagents/overview



3.7 EXAMPLE

S

.’<
!M

ubaaents

// examples/subagents.py:1-23

Q

from deepagents import create_deep_agent

researcher = {

> "name": "researcher",
> "description": "Does deep web research, returns citations",
> "system_prompt": "You are a research specialist. Always cite sources."
> "tools": [web_search], # optional, can be []
}
writer = {
>  "name": "writer",
> "description": "Polishes prose into a final report",
> "system_prompt": "You are a writing specialist.",
> "tools": [],
}

/ 8gEntLPRFLATS 2ddep SYeniE ~7°
model="openai:gpt-4.1",
>  tools=[],

sour>  subagents=[researcher, writer],ADME

~ )

(K



3.7 ISOLATION

Isolated con
)

MAIN AGENT

context = [
user task,
summary from researcher,
summary from writer

]
task("researche

)

source: blog.langchain.com/introducing-deepagents-cli

ents

Q

7

ext for suba
)

SUBAGENT: researcher

context = [
full web_search results,
all 14 sources,
notes, drafts, citations

]

return: 150-word summary

7

SUBAGENT: writer

context = [
researcher summary,
original user task

]

return: polished 200-word report

14



3.8 VIRTUAL FS

Virtual FS: state files dict

-_— - wm - - [

INFO
Files live in graph state, not on disk by default.

StateBackend keeps everythlng in state[“flles - Surwves across

// examples/virtual_fs.py:1-9

# Inspect the virtual filesystem after a run:
result = agent.invoke({"messages": "Summarize repo"})
>
> files = result.get("files", {})
> for path, doc in files.items():
> print(f"{path}: {len(doc.get('content’, []))} bytes")

# /repo/src/main.py: 421 bytes
# /repo/README.md: 1804 bytes

source: github.com/langchain-ai/deepagents README

15



3.9 MIDDLEWARE

Middleware: fo

. LI BERSUINN = 11L D
[ before_model ] MODEL
(LLM call)
[ after_model ]
TOOLS [ before_tool ]
(execute)
[ after_tool ]
INFO
:“"‘ii:vv::‘v‘:";‘ alQ at O-create ﬂt_

Mix custom middleware with built-ins: Summarizatio_n, HumanlnTheLoop, Filesystem, SubAgent.

source: docs.langchain.com/oss/python/langchain/middleware

16



3.9 MIDDLEWARE

"l
o
Q
<.
-
Q
+
12
=
(D

// examples/middleware.py:1-18

from langchain.agents.middleware import AgentMiddleware
from deepagents import create_deep_agent

class LoggerMiddleware(AgentMiddleware):
def before_model(self, state, runtime):
print(f"[model] {len(state['messages'])} msgs in")
return state

def after_tool(self, state, runtime, tool_result):
print(f"[tool] {tool_result.tool_call_id} -> {len(str(tool_result.content))} chars")
return state

V VVVVYV

agent = create_deep_agent(
model="openai:gpt-4.1",
middleware=[LoggerMiddleware(), HumanInTheLoopMiddleware(

> interrupt_on={"execute": True}, # ask before running bash
4 notej] snippet has 18 lines, card fits ~16

>)

source: docs.langchain.com/oss/python/langchain/middleware 17



3.10 BACKENDS

Vs

Pluggable backends: 4 flavors
StateBackend FilesystemBackend
default local disk

Everything in graph state["files"]. Zero disk I/O.
Perfect for short-lived, sandboxed runs.

Real directory on the host. Persists across runs.
Use when the agent should see/edit your repo directly.

StoreBackend
cross-thread

Lives in a LangGraph Store (Postgres, Redis).
Shared between threads and across sessions.

CompositeBackend
route by path

Route reads/writes to different backends depending on
path prefix.
"lworkspace" -> Filesystem, "/memory" -> Store.

source: docs.langchain.com/oss/python/deepagents/backends

18



3.10 COMPOSITE

ComnomteBackend oute by

// examples/composite_backend.py:1-20
from deepagents import create_deep_agent
from deepagents.backends import (
CompositeBackend, FilesystemBackend, StoreBackend
)
from langgraph.store.memory import InMemoryStore

store = InMemoryStore() # or PostgresStore in prod

backend = CompositeBackend(
default=FilesystemBackend(root_dir="./workspace"),

routes={
> "/memory/": StoreBackend(store=store, namespace=("agent", "kb")),
> "/scratch/": FilesystemBackend(root_dir="/tmp/scratch"),
>}

>)

7 §gentLrerbats 2448y sgetimdlel=..., backend=backend)
# /workspace/notes.md -> local disk
# /memory/lessons.md -> Postgres, shared across sessions
sour> # [scratch/tmp.py  -> ephemeral tmpfs:kends

19



3.11 HITL

nterrupt_on

) ) v-lvlv-v-v - - - wm = = .

)
]
®]
1
o
<
D
=
Q
O
0
2
N

// examples/hitl.py:1-23

from langchain.agents.middleware import HumanlnTheLoopMiddleware
from deepagents import create_deep_agent

from langgraph.checkpoint.memory import InMemorySaver

from langgraph.types import Command

agent = create_deep_agent(
model="openai:gpt-4.1",
checkpointer=InMemorySaver(),

> middleware=[HumanInTheLoopMiddleware(

> interrupt_on={

> "execute": True, # bash -- always ask

> "write_file": True, # disk writes -- always ask

> "task":  False, # subagents -- run unattended

> h

)8

//)10te: snippet has 23 lines, card fits ~15

cfg = {"configurable": {"thread_id": "user-42"}}
try:
source: dagetinvake({irhessagest-tdeploly/torstaginge}/ociy)

Awveanitt lntAarri imdtAaAl veAr:

20



3.12 S TREAMING

nts 3

stream_mode: tokens, updates, even
<
// examples/streaming.py:1-18 I '\tF o d
cfg = {"configurable": {"thread_id": "user-42"}} S ream—mo e
values
# 1. Stream model tokens as they arrive - "values": full state after
> for token, meta in agent.stream( each node
> {"'messages": "..."}, cfg, " .
S 5 TR - "updates": delta per node
): (LangGraph-style)
print(token.content, end="", flush=True) - "messages": token-by-token
# 2. Stream state updates per node L|"_|V| OUtF?'l_Jt
for chunk in agent.stream( - "events": low-level
> {"'messages": "..."}, cfg, LangGraph events
g ; stream_mode="updates’, - "custom": writer().emit(...)
print(chunk) # {"model": {...}, "tools" {...}} from inside nodes
4% SUBRYLAE L EHR LA S irf4ced as y
# {"subagent": {"name": "researcher", "chunk": ...}}

source: docs.langchain.com/oss/python/deepagents/streaming

21



3.13 LANGSMITH

Fiitmams Alamnina mcimaiat ittt tm bsvmmmnd]l mA A inmemaiad i vt 1

// examples/langsmith.sh:1-8

export LANGSMITH_TRACING=true
export LANGSMITH_API_KEY=Isv2_...
export LANGSMITH_PROJECT=deepagents-evals

python my_deep_agent.py

# -> all runs visible in smith.langchain.com

# -> subagent runs nested under the parent

# -> token usage, latency, tool errors captured

source: docs.smith.langchain.com

P N PRSI PP SRSy R I

PPN PR || Y

22



3.14 RESEARCH AGENT

arXiv research aaent

- = .- e - wem = w- = = )

mble

// examples/research_agent.py:1-24

Real exam

from langchain.tools import tool
from deepagents import create_deep_agent

(@) {ee]!

def arxiv_search(query: str, max_results: int = 5) -> str:
""Search arXiv for papers matching the query.""
import arxiv
client = arxiv.Client()
results = list(client.results(arxiv.Search(query=query, max_results=max_results)))
return "\n\n".join(
f{r.titte}\n{r.summary[:300]}..." for r in results

)

agent = create_deep_agent(
model="openai:gpt-4.1",
tools=[arxiv_search],
Y ”O?y§f7é%etr§'ra(§%ﬁf‘”?&(6ﬂ(éfr‘§ a'fesearch assistant. Always cite paper titles and arXiv IDs."),
> subagents=[{
> "name": "summarizer",
sour> "description": "Compresses paper abstracts into a paragraph”,

~ MavintAarms mrarmarmd!’: N/ A ArA A IR rEAASIaA cTIrvAara s ri=ese 1T

23



3.14 CODING AGENT

// examples/coding_agent.py:1-17

from deepagents import create_deep_agent
from deepagents.backends import SandboxBackend

> agent = create_deep_agent(
model="anthropic:claude-sonnet-4-5",
backend=SandboxBackend(
provider="daytona", # or modal / runloop
api_key=os.environ["DAYTONA_API_KEY"],
image="python:3.12-slim",
),
system_prompt=("You are a coding agent. Always run tests after edits. Stop and ask if requirements are
ambiguous."),

)

V VVVYVYVYV

agent.invoke({"messages": "Add a /healthz endpoint to the FastAPI app, with tests."})
BTS2 tERaINRSIH REHIGEP Exetlite code in an isolated container;

# the local process never sees a stray rm -rf.

source: github.com/langchain-ai/deepagents README

24



3.15 WHAT IS NEW

1

= = —== = = ~ = =

0-rc and the TyneScr

bt bort

i~ =
N

INFO
What is new in 1.0-rc

- Full LangChain 1.0 middleware integration

- Stable Send API for parallel subagents

- Pluggable backends marked stable

- Skills: versioning + hot-reload

- CompositeBackend GA

- Note: as of snapshot 2026-06-22, latest
stable is 0.6.11 -- 1.0 ships before EOY

2026

source: github.com/langchain-ai/deepagents/releases

// examples/deepagentsjs.ts:1-13

/I TypeScript analogue (deepagentsjs)
import { createDeepAgent } from "deepagents";
import { tool, z } from "@langchain/core/tools";

const search = tool(
async ({ q }) => fetch("/api/search?qg=" + q).then(r
=> r.text()),
{ name: "search", schema: z.object({ q:
z.string() }) },
);

> const agent = await createDeepAgent({
> model: "openai:gpt-4.1",
> tools: [search],

>1)

23



3.16 PROS / CONS

When

to choose Deep

Aage

age
> s

nts

3

-
PROS

+ Batteries included: planning + FS +
subagents + HITL + skills in one import

+ Less boilerplate than raw LangGraph,
opinionated defaults that match Claude Code
+ Pluggable backends (local / Daytona /
Modal / Runloop / LangSmith Store)

+ Skills system: reusable behaviors loaded
on-demand

CONS

- 1.0 not yet shipped (0.6.11 latest on
snapshot 2026-06-22) -- breaking changes
possible

- Opinionated: overriding defaults can be
awkward

- Sandbox providers require external SaaS
accounts

- Skills ecosystem is nascent, fewer ready-

~

INFO

Bridge to Open SWE

its harness All the patterns from th|s section -- wrlte todos subagents
soursiribialF i T hoss s howdp dnshanged in production at langchain-ai/open-swe.




STAGE 4

Open SWE: async
coding agent

Open-source ¢ I/IMBOp angChain Inc. ans
NOCTPOEHNSA BHYTPEHHUX KOOUHI-areHTOB OpraHu3aLmu.
Reference architecture nosepx Deep Agents, pluggable
sandboxes, Tpurrepbl n3 Slack/Linear/GitHub, draft PR
aBTOMaTu4eckn. BocnponssoauT nattepHbl Stripe
Minions, Ramp Inspect, Coinbase Cloudbot -- HO ¢
OTKPbITbIM MCXOLHbLIM KOOOM.



STAGE 4

Onen SWE: NO3NLIMOHUPOBAaHUE

vv-- [ — e —

INFO
He rotoBbIV NpoayKT

CTtaptoBbi WabnoH, He SaaS. Ops-paborTa:
sandbox, mogenb, Tpurrepbl, NPOMMTHI.

)

SUCCESS
Colleague, not copilot

BHyTpeHHMI koguHr-areHT, He IDE-assistant.
Slack / Linear / GitHub -> draft PR ¢ Tectamu.

source: github.com/langchain-ai/open-swe (README + INSTALLATION.md)

B

// meta: open-swe repo:1-12

# github.com/langchain-ai/open-swe

stars: ~10k

commits: 971+

license: MIT

language: Python + TypeScript
announce: 08.2025

rewrite: 03.2026

# blog.langchain.com/open-swe
# INSTALLATION.md
# CUSTOMIZATION.md



STAGE 4

Anxwrek'rvna 7 cnoer

- em e = = - = wm o= -— > m - -

// open_swe/__init__.py:1-11

Triggers
Slack / Linear / GitHub / Web Ul from open_swe.agent import create_agent
Validation from open_swe.middleware import (

check _message queue before _model,

prompt + middleware (HITL, approval) ’ “
notify_step_limit_reached,

Orchestration open_pr_if _needed,

subagents + middleware ToolErrorMiddleware,

Context ) )

AGENTS.md us penosutopus from open_swe.sandbox import (
SandboxBackend,

Tools ModalBackend, DaytonaBackend,

execute, fetch_url, linear_comment, slack_thread_reply )

Sandbox

Modal / Daytona / Runloop / LangSmith

Harness
create_deep_agent (Deep Agents)

source: research/per-tech/openswe.md: 26-50
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create deen aaent + backen

- m - wewm w - g 'v--—

// examples/minimal_agent.py:1-11

from deepagents import create_deep_agent
from open_swe.sandbox import DaytonaBackend

> agent = create_deep_agent(
model="anthropic:claude-opus-4-6",
tools=[execute, fetch_url,
linear_comment,
> slack _thread_reply],
> backend=DaytonaBackend(api_key="..."),
middleware=[open_pr_if needed],

)

source: research/per-tech/openswe.md: 52-77

d

4

~
INFO

OauH harness

MapTt 2026: multi-agent
(Manager/Planner/Progr

SUCCESS

Upgrade path

NoaTarmeBaellb
ynyyweHna Deep
Agents 6ecnnatHo.

KOHTeKcT, middleware
patoT orchestration.
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AGENTS.md kak system prom

// open_swe/prompts.py:1-9
from pathlib import Path

def construct_system_prompt(
repo_dir, base_prompt
):
agents_md = Path(repo_dir) / "AGENTS.md"
// nogxarapreagentdinasdossadistet() if
agents md.exists() else "
// AGENTS.md:1-5

#AGENTS.md (repo root)
- use uv, not pip

- run pytest before commit
- never push to main directly

source: research/per-tech/openswe.md: 113-115, 200-209

INFO
Convention

OpraHn3aunoHHbIN NaTTEPH.
ToT xe pann yutatoT Cursor,
Aider, Devin.

D

RNING
ﬁAO,D,BO,qH bin
KaMEéHb

Open SWE posepsiet
AGENTS.md. BpeaoHOoCHbIN
Grnok nonagaet B system

prompt.
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4

Middleware: Touku pacuivpeHus

// examples/audit_middleware.py:1-13

from langchain.agents.middleware import (
AgentMiddleware,

)

> class AuditMiddleware(AgentMiddleware):
> def after_model(self, state, runtime):
> runtime.logger.info(
> f'step={state.get("step")}"
)

return state

def before_model(self, state, runtime):
return state # inject reminder

source: research/per-tech/openswe.md: 117-136, 213-223

INFO
Built-in middleware

* check_message queue
* notify_step_limit
* open_pr_if needed

e T L AA" 1 11

~

CCESS
s|'UI/II1l/I'~-IHbIe
KaCTOMbI

Approval gate nepen PR, cost
guard Ha OnNUHY KOHTEKCTa,
redaction cekpeToB B fnorax.
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Provider Setup
ModalBackend token_id + token_secret
DaytonaBackend api_key
RunloopBackend api_key
LangSmithBackend LANGSMITH_API_KEY

source: research/per-tech/openswe.md: 78-89, 139-145

Obl
Pricing model

per-second + GB-s

per-session

per-second

yepes LangSmith

Persistent
state

yes (volume)

yes (volume)

yes (volume)

yepes LS

Best for

Python-first, GPU-gocTynHbIn

default 8 README

dev-uukn, snapshot/restart

yxxe nnatute 3a LangSmith
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Sandbox: im

// open_swe/sandbox/__init__.py:1-12

from open_swe.sandbox import (
ModalBackend,
DaytonaBackend,
RunloopBackend,
LangSmithBackend,

)

# Modal (Python-first, GPU)

backend = ModalBackend(
token_id="..."
token_secret="..."

)

source: research/per-tech/openswe.md: 80-86, 250-264

ngrts + custom

// examples/my_internal_backend.py:1-16

# cBon backend: devbox-nyn
from open_swe.sandbox import (
SandboxBackend,

)

class MylnternalBackend(
SandboxBackend
):
def __init_ (self, conn):
self.conn = conn

def execute(self, cmd):
return self._run(cmd)

V V.V VYV

def read_file(self, p):
7 note: skedpennaelis fesehépr fits ~15
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YcTaHORKA (1!2)

// INSTALLATION.md: step 1:1-5

lia

"I

# 1. prerequisites

python --version # >= 3.11
node --version  #>=20
uv --version # nnn pip
docker --version # anga dev

// INSTALLATION.md: step 2:1-5

# 2. clone + install

git clone https://github.com/
langchain-ai/open-swe.git

cd open-swe

uv sync # unum pip install -e .

source: github.com/langchain-ai/open-swe/blob/main/INSTALLATION.md

-
N

INFO
He SaaS

Open SWE -- He roToBbI
cepsuc. Nocne KnoHMpoBaHUS
HY>XHO noaHATb backend, U,

WARNING
ENV-chaiin

010) .env.example .eny, 3atemM
3anoJiHuTe:

- GITHUB_APP_ID

- LANGSMITH_API_KEY

- DAY IONA_AFI_KEY




STAGE 4

YctaHoRka (2/2): waru

// INSTALLATION.md: steps 3-5:1-13 SUCCESS
# 3. backend (FastAPI) [oTOBO
uv run apps/open-swe/main.py
# -> :8000 Backend :8000
# 4. Ul (TanStack Start + Vite) \L,JVI Sg OOk
cd apps/open-swe-ui ,,,?,m?o i ——
pnpm install && pnpm dev
#-> :3000 INFO

Production

# 5. smoke-test

curl -X POST :8000/webhooks/slack \ mn o
_d '{"teXt"Z"@Open-SWG he”ou}l OKaanbIM 3anyCK ==

# -> {"thread_id": "..."} Tonbko dev. [Ins prod:
docker compose, k8s,

managed Postgres, Vault,
TLS.

source: INSTALLATION.md + INSTALLATION in repo root
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// config/github-app-manifest.yaml:1-13

# github-app-manifest.yaml
name: open-swe-internal
> url: https://open-swe.example.com
> hook_attributes:
> url: https://open-swe.example.com/
> webhooks/github
> events:
> -issue_comment
> - pull_request
- pull_request_review
default_permissions:
contents: write
pull_requests: write

source: docs.github.com/apps/creating-github-apps

INFO
Co3paHue App

1.

github.com/settings/apps/ne
W

WARNING
Permissions

contents:write -- BETkM
pull_requests:write -- draft
PR

issues:write -- KOMMeHTapun
metadata:read -- repo info

11
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LanaS_

//.env:1-10

ith: setup

# .env (HE koMMUTUTDL)
LANGSMITH_TRACING=true
LANGSMITH_ENDPOINT=https://
api.smith.langchain.com
LANGSMITH_API_KEY=Isv2_...
LANGSMITH_PROJECT=0open-swe-prod
LANGSMITH_SNAPSHOT=true

# ans sandbox-npokcu:
LANGSMITH_SANDBOX_BACKEND=true

source: docs.smith.langchain.com

4

INFO

3a4yem snapshot

Kaxaobin thread = checkpoint.

Follow-up n3 Bcex kaHanos

SUCCESS

API keys

* Personal --
smith.langchain.com

* Org-level -- shared tracing
* Service -- gnsa Cl / batch
Rotate kaxablie 90 aHen.

~

12
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Tria
7

Q

ers overy

a Slack

B ntobom thread kaHana.
MooaepXmMBaeT CUHTaAKCUC
repo:owner/name.

@open-swe fix the auth bug
repo:acme/api

n Linear

[MpuBasbiBaeT thread k
Linear-Tukery.

@openswe implement the
acceptance criteria

B koMmeHTapuu K issue.

E GitHub

B PR-kommeHTapum ans
aBTO-OTBETA Ha review-
KOMMEHTapuu.

@openswe address
the review comments

source: research/per-tech/openswe.md: 90-97

(K
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d routin

Triaaers
J -

- -J
// open_swe/triggers/router.py:1-11

thread_

# open_swel/triggers/router.py
> def thread_id_for(source, ref, comment_id):
# Deterministic thread_id:
# Bce follow-up nonagatoT B OAMH run.
if source == "slack":
return f"slack:{ref}"
if source == "linear":
return f"linear:{ref}"
if source == "github":
return f"github:{ref}:{comment_id}"
raise ValueError(source)

VVVVYVYVYV

source: research/per-tech/openswe.md: 96-97, 131-133

INFO
Routing

thread_id mn3s (source, ref).
Ecnu run 6exuT -- HoBbIE

coobLLEeHNs XOyT B ovepeau.

WARNING
Concurrency

OawuH thread = oguH run.
[MapannenbHOCTbL Yepes
otaensHbin thread id
(Hanpumep, OTAENbHbLIN

Lo\

CKJ.

14
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Webhook endboints

- ma = = - --v-lv = = -

// apps/open-swe/webhooks.py:1-15

# apps/open-swe/webhooks.py

from fastapi import APIRouter, Request

from open_swe.triggers.router import (
thread_id_for,

)

router = APIRouter()

> @router.post("/webhooks/slack")

> async def slack_webhook(req: Request):

> payload = await req.json()

if "@open-swe" not in payload["text"]:
return {"ok": True}

await enqueue_run(thread_id_for(

>
>
>
> "slack", payload["channel"))

source: research/per-tech/openswe.md + FastAPI webhook patterns

4

SUCCESS
Idempotency

Webhook Bbluncnger
thread_id n npoBepsieT
Hanuyue run. Ecnun ectb

~

WARNING
Signature

Bce handlers 06sa3aHbl
npoBepsaTb X-Signature
ot Slack / Linear / GitHub.
He nosepsante 6e3 verify.

15
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Dashboard Ul

~

// apps/open-swe-ui/tree.sh:1-13

# apps/open-swe-ui/
# TanStack Start + Vite + React 19

src/routes/
___root.tsx
index.tsx # thread list
thread.$id.tsx  # chat
settings.tsx

src/components/
ChatMessage.tsx
DiffViewer.tsx

src/lib/
client.ts # OpenSWECIient

source: research/per-tech/openswe.md: 270-287

INFO
Tonbko Ul

Dashboard -- presentation
layer. AreHTckagq foruka B
Pvthaon hackend Il yenea

SUCCESS
Features

* GitHub OAuth login
* thread list + filters
* chat with streaming
* diff viewer gns PR
* per-user settings

16
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S ¢

(

Per-user HacTpo

// open_swe/settings.py:1-15

# settings schema (per-user)
USER_DEFAULTS = {
"model": "anthropic:claude-opus-4-6",
"profile": "balanced",
"max_steps": 80,
"auto_open_pr": False,
"require_approval": True,
"extra_repos": ["acme/internal-tools"],

V VV VYV

}

> # team defaults (allowlist)

> TEAM_DEFAULTS ={
"sandbox_backend": "ModalBackend",
"allowed_repos": ["acme/*"],

}

source: research/per-tech/openswe.md: 270-280

4

INFO
User mappings

GitHub login -> Slack user ->
Linear user. OauH 4yenoBek
nosly4aeT cBom npocunb BO

WARNING
Precedence

user > team > global. Per-user
override paboTtaeT ans Bcex
nonen, kpome allowed_repos
-- 910 team-level allowlist.

17
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6 Touek kacTomu3zai|

Sandbox
provider

backend=ModalBackend(...)

Model

init_chat_model("anthropic:...")

0 Triggers

router.add_route("/my", my_handler)

e System
prompt

)

source: github.com/langchain-ai/open-swe/blob/main/CUSTOMIZATION.md

construct_system_prompt(repo_dir, .

e Tools

tools=[execute, fetch_url, ...]

) wmiddleware

middleware=[AuditLogger(), ...]

18
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agent graph OcHoBHon deep-agent: planner + coder + tools + subagents.

START -> plan -> execute -> review -> open_pr -> END

reviewer graph Cl-ctvne: lint, type-check, tests, security-scan. bes LLM-areHTa.

START -> run_ci -> parse -> report -> END

AHanus peTpocnekTuBbI: YTO 3aHANo 6onblue waros, rae loop, rae
analyzer graph .
cost spikes.

START -> load_trace -> aggregate -> summarize -> END

source: research/per-tech/openswe.md: 165, 226-247 19
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// open_swe/observability.py:1-15

# observability.py

from datadog import statsd
> from langchain_core.tracers import (
> LangChainTracer,
>)

tracer = LangChainTracer(
>  project_name="open-swe-prod",
>)
>
def record_step(thread_id, duration_s):
statsd.histogram(
"open_swe.step.duration_s",
duration_s, tags=[f"t:{thread_id}"],
)

source: research/per-tech/openswe.md + Datadog / LangSmith docs

INFO
LangSmith

Trace kaxxgoro run: model
calls, tool calls, retries.
Replay, debug, manual

ovaliintinn

SUCCESS
Datadog

P95 latency, tokens per run,
error rate, sandbox spend.
Alerts Ha cost spikes u
ANnHHbIE loops.

20
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Production
SUCCESS INFO
Infra Ops
+ docker-compose / k8s + LangSmith prod-project
+ managed Postgres + Datadog dashboards + SLO
+ Vault / sealed-secrets + sandbox cost budget

WARNING
CambIn YacTbIX NPONycK

"Trust the LLM" BHyTpu sandbox. be3 Hagnexaluen nsonauum (seccomp, network policy,
ephemeral FS) areHT moxeT caenatb rm -rf unu curl BHyTpeHHUX cepBucoB. M3onauuns saxkHee
prompts.

source: production-readiness checklist + SRE playbook
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TvpeScr

pt: T

// apps/open-swe-ui/src/lib/client.ts: 1-13

nbLKoO

/I apps/open-swe-ui/src/lib/client.ts
import { OpenSWECIient } from
"@openswe/client";

const client = new OpenSWEClient({
langsmithApiKey: process.env.
LANGSMITH_API_KEY!,

;s

await client.invoke({
threadld: "issue-123",
prompt: "Fix the bug",

N;

source: research/per-tech/openswe.md: 270-287

=

4

PROS

+ Ul:
NMONHOCTbLIO
TS

+ TanStack
Start + Vite
+ strict TS
config

+
streaming
SDK

CONS

-Het TS
ans
backend

- AreHrT --
Python
only

- Webhook
handlers
TonbKo Py
- SDK --
thin
wrapper

N

22



STAGE 4

Open SWE vs Claude Code / Devin

) (
PROS CONS VS Claude Code / Devin
+ MIT license, - He finished _
= Audience IDE SEER] org
doopkante product
+ o =
Pluggable Sandbox License proprietary proprietary MIT
sandbox nraTHble
t Trlgge.rs: J aKKayHTbl J Trigger ENIE] Web Ul Slack/Lin/GH
Slack/Linear/GH - OAuth setup
ki AGENTsmd Hy>KeH Sandbox local+cloud remote pluggable
convention - "Trust the LLM"
+ SUbagentS + Mofernb Customize config no full src
middleware - Prod deployment
+ BU”t on Deep CﬂO)KHbW] Runs in IDE/term cloud your infra
Agents - [lokn BbICTpO
ycTapeBaloT

source: research/per-tech/openswe.md: 291-310 23
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Roadm

26-2027

4

Stable v1

> deep-agent harness

3aMOpPOXKeEH

> API cTtabununsnpoBaH
> semver commitment

Multi-tenant

> per-org quota + billing
> team-level audit log

> rbac Ha sandbox
providers

More

> Jira / Azure DevOps

> Sentry gns aBTo-fix 6aros
> PagerDuty ans incident
triage

SDK +

> public SDK (Python + TS)
> plugin marketplace
> shared subagent library

source: github.com/langchain-ai/open-swe/issues + blog.langchain.com

24



STAGE 5 | ECOSYSTEM

JKocUuctema o]

LangSmith, Studio, deployment

CepBuchbl BOKPYT 4 OCHOBHbIX CTyneHel: observability u eval langsmith

(LangSmith SDK), BudyansHbin gebar rpagos (LangGraph Studio), Python SDK 0.8.9

production deployment (LangGraph Platform), self-hosted u

TypeScript-knueHTbl. Bce, 4To npeBpallaet npototmn B production-

grade cucrtemy. [ Studio ]
[ Platform ]

observability | visual debug | deploy

12 CNAMJQOB | PYTHON >= 3.9 | LANGSMITH 0.8.x




STAGE 5: ECOSYSTEM

Topu ctonna noBepx La ChalnILanaGranh

[ ——— - - —— - ---.—v—--" ~— =

LangSmith -- SaaS-nnardopma (c self-hosted BapVIaHTOM) ans production-HabnogeHus n oueHkn LLM-
NPUNOXEHUN. Tpu KNoYeBble BO3MOXHOCTU MOKPbIBAOT BECb LMKM: OTragka B dev, METPUKK B prod, OLEeHKa

Ka4dyeCcTBa Ha JaTaceTax.

Tracing Datasets

observability eval sets

Kaxgbin Bbi3oB Runnable, rpada, BepcuoHnpyembie Habopbl

tool normpyetcsa kak Run ¢ npumepos (input + expected
input/output, latency, token-cost. output). Micnonbaytotca ana off-line
[epeBo BbI30BOB -- B Ul, 1 yepes eval, regression-tectoB, few-shot
SDK. examples.

Cloud: smith.langchain.com | SDK: langsmith==0.8.9 | Self-hosted v0.9 (changelog 21.01.2025)

source: docs.smith.langchain.com + reference.langchain.com/python/langsmith

Evaluators

quality scoring

LLM-as-judge, heuristic, human --
Ha Bbl6op. MNporoHaTCA Ha
paraceTte, pesynbraTbl
NPUBA3bIBAIOTCA K 9KCNEPUMEHTY
(commit, prompt version).



STAGE 5: ECOSYSTEM

pip install n 3 nepemMeHHbIe OKPVXXeHUA

] [ ]
// shell/install_langsmith.sh:1-7 // shell/env.sh:1-11
# Standalone SDK (ecnu He ncnonb3yeTte langchain) # 1. Tracing on/off (default: true ecnu ectb API key)
pip install langsmith export LANGSMITH_TRACING=true
# C langchain/LangGraph auto-tracing pabotaet # 2. API key: https://smith.langchain.com/settings
# aBTOMaTUYECKM NPU eNV-NMEPEMEHHBIX -- OTAENBHO export LANGSMITH_API_KEY="Isv2_pt _..."
# ctaBuTb SDK Heobsa3aTenbHo.
pip install langchain langgraph # 3. Project name (default: "default")

export LANGSMITH_PROJECT="my-agent-dev"

# OnumoHanbHo: self-hosted endpoint
# export LANGSMITH_ENDPOINT=...

INFO

Zero-config ansa LangChaln/LangGraph

aBTOMaTNYECKM -- 6e3 o6epT0|< n monkey- patch
source: docs.smith.langchain.com Observability > Set up tracing



STAGE 5: ECOSYSTEM

@traceable -- nekopatop ansa nw60oun byHKUUK

from langsmith import traceable

# [lekopaTop npeBpallaeT dyHKkumto B traced Run.
# Bce aprymeHThl 1 return nonagatoT B frace aBTOMaTn4ecKum.
@traceable(name="retrieve_docs", run_type="retriever")
def retrieve(query: str, k: int = 4) -> list[str]:
return vector_store.similarity _search(query, k=k)

@traceable(name="generate_answer", run_type="chain")
def generate_answer(query: str) -> str:
docs = retrieve(query) # nested Run
context = "\n".join(docs)
return lim.invoke(f"Q: {query}\nCtx: {context}")

# [lepeBo: generate_answer -> retrieve_docs -> ChatModel
print(generate_answer("What is LCEL?"))

I SUCCESS

BnoXeHHble Bbl30Bbl aBTOMaTUYE€CKN CTAHOBSTCS JoYepHnMun Run-amu B aepeBe TPaCCUpPOBKU.

source: docs.smith.langchain.com Observability > Log traces > @traceable



STAGE 5: ECOSYSTEM

RunTree -- py4HOMU KOHTDOMb Ha

from langsmith.run_trees import RunTree

# RunTree -- explicit handle: co3gaertca pykamu, nepegaetcs
# B koA, noTom post() otnpaensieT B LangSmith. Hy>xHo koraa
# @traceable He nogxoguT (AMHamuy. oepeBo, He-Python, metadata).
parent = RunTree(
name="agent turn",
run_type="chain",
inputs={"q": "Who invented Python?"},
project_name="my-agent-dev",
)
try:
answer = my_agent(question, run_tree=parent)
parent.end(outputs={"answer": answer})
except Exception as e:
parent.end(error=str(e)) # owmbka normpyetcs

raise
//fﬁpcfﬁy;:snippet has 19 lines, card fits ~17

noront o LAY H fhaoh ol analoaith

WARNING

He 3abyabte parent.post() -- nHaye trace He oTnpasuTca. LlodepHue yepes
soulP@ %@&F@agﬁgcggnggm'a)bservability > Log traces > RunTree



STAGE 5: ECOSYSTEM

naChain

from langchain_openai import ChatOpenAl
from langchain_core.prompts import ChatPromptTemplate

prompt = ChatPromptTemplate.from_template("Tell a joke about {topic}")
model = ChatOpenAl(model="gpt-40-mini")
chain = prompt | model

# auto-tracing: invoke/batch/stream aBromatnyeckn cozgatot Run
# c input, output, token usage, latency.
result = chain.invoke(

{"topic": "databases"},

> config {

> "run_name": "joke_chain", # nmsa B Ul

> "tags": ["prod", “experlment v3"], # dwmnetp B Ul
> "metadata": { # ntobble nons

> "user_id": "u_123",

> "request_id": "req_a

4 note: }sn/ppet has 20 lines, card fits ~17

1

SUCCESS

tags n metadata -- cnoco0 rpynnupoBaTb U puneTpoBath trace-bl B Ul no user/session/feature.

source: docs.smith.langchain.com Observability > Add metadata and tags
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create_dataset -- Habop np

s
<
o
0
W
-
)

=

)
<

from langsmith import Client
client = Client()

# 1. Co3zgaem gartacet (Mnv 4OCTAeEM CyLLECTBYIOLLUIA MO UMEHW)
dataset = client.create_dataset(

dataset name="rag-ga-eval-v1",

description="RAG golden set",

)

# 2. JobaBnsem npmumepbl nadykon: inputs + reference outputs
client.create_examples(
dataset _id=dataset.id,
inputs=[{"q": "4YTto Takoe LCEL?"}, {"q": "YT0 Takoe HITL?"}],
outputs=[{"a": "LangChain Expression Language"},

//)note: sigpetHegan-indkedarpigpessinterrupt'}],

aBTOOOHOBNEHUS.
source: docs.smith.langchain.com Evaluation > Datasets
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run_on_dataset + evaluator-bli

from langsmith import Client
from langsmith.schemas import Example, Run

client = Client()

# 1. Target -- yto nporoHsiem (chain, graph, agent, callable)
def target(inputs: dict) -> dict:
return {"answer": my_chain.invoke(inputs["question"])}

# 2. Evaluator -- scoring function

def answer_match(run: Run, example: Example) -> dict:
score = 1.0 if example.outputs["answer"] in run.outputs["answer"] else 0.0
return {"key": "answer_match", "score": score}

# 3. MNporoH: target Ha gataceTte + scoring

//hisrt:sppBt Aatasetlines, card fits ~15
dataset_name="rag-ga-eval-v1",

Ilm _ar chain factaru=taraaot

SUCCESS

source: docs.smith.langchain.com Evaluation > Evaluator types



STAGE 5: ECOSYSTEM

BuayanktHeIM aebar rpada

- T - e g

Studio -- ato desktop/web IDE ana LangGraph. NokasbiBaeT rpad kak rpad, a He Kak cBarsKy foroB.
3anyckaeTcs fiokanbHo Yepes ‘langgraph dev’, nnbo xoctutca Ha LangGraph Platform.

GRAPH CANVAS RUN INSPECTOR
Oms __start__
__start__ END
: +12ms router
router +840ms agent (LLM call)
) ’ +1.2s tools[search]
[ agent ] [ tools ] +1.4s agent (LLM call)
+2.1s END

source: langchain-ai.github.io/langgraph/concepts/langgraph_studio/



STAGE 5: ECOSYSTEM

LangGraph Platform: deploy + invoke

# 1. KoHdour: langgraph.json B kopHe peno from langgraph_sdk import get_client
cat > langgraph.json <<'JSON'
{ client = get_client(url=
"graphs": {"agent": "./agent.py:graph"}, "https://my-agent-prod.us.langgraph.app"
"env": "./.env" )
}
JSON # async API: thread + run
thread = await client.threads.create()
# 2. Deploy one-shot run = await client.runs.create(
langgraph deploy --name my-agent-prod thread["thread_id"], "agent", input={"q": "hi"}

)

INFO

LangGraph PIatform

endpomt + Studlo Ul + threads + cron + Webhooks
source: langchain-ai.github.io/langgraph/concepts/langgraph_platform/ 10



STAGE 5: ECOSYSTEM

Self-hosted vs Cloud: yto BLIOGDaTH

~ -

LangSmith n LangGraph Platform cywectBytoT B AByx pexumax: managed Cloud (bbICTpbIn CTapT, onnarta no
usage) n Self-Hosted (Baw K8s/VM, Bawmn faHHble ocTatoTca BHyTpU nepumeTpa). AktyanbHas self-hosted
Bepcus -- v0.9.

Cloud Self-Hosted

smith.langchain.com + managed platform Docker/Helm chart, v0.9
4+ Zero-setup: APl key n 3aBoguTe trace-bl + [HanHble BHYyTpK ceoero VPC/compliance
Managed Postgres, Redis, scaling Flat cost: npenckasyemo ans prod
Studio Ul BkntoYeH B mognmcky lNonHbIN KOHTPOMb Hag retention
Latest features cpasy Air-gapped OKpy>XeHUs NoAAEePKMBAKOTCS
- HaHHble yxogdaT B uyxon VPC (US-region) - Ops: K8s, Postgres, Redis, ClickHouse
Pay-per-trace: cost pactet ¢ Harpy3kom O6HoBneHus pykamm (breaking changes)
Vendor lock Ha retention policy Studio Ul = otgenbHbIN NakeT

He Bce beta-dunum goctynHel cpasy

PekomeHndayusi: Cloud dnisi prototype u komaHO 00 5 uHxeHepos; self-hosted npu compliance-mpebosaHusix u > 100M trace-oe 8 mecsy.

source: changelog.langchain.com/announcements/langsmith-self-hosted-v0-9

11



STAGE 5: ECOSYSTEM

TypeScript SDK n nniocbl/MUHyCHI

import { Client, traceable } from "langsmith";
const client = new Client();

/I @traceable decorator -- TouHO kak B Python
const retrieve = traceable(
async function retrieve(query: string) {

return vectorStore.similaritySearch(query, 4);
h
{ name: "retrieve_docs", runType: "retriever" }

);

/I run_on_dataset ons eval -- Toxe ecTb
await client.runOnDataset(
"rag-qa-eval-v1", target,

{ evaluators: [answerMatch] }

);

source: github.com/langchain-ai/langsmith-sdk + langgraph-sdk README

PROS CONS
+ Auto- - LangSmith
tracing n3 SDK 0.x
KOpOOKM - Cloud

+ Eval = pacTeT B
CIl/CD ansa LeHe
NPOMMTOB - Self-

+ Platform hosted

= deploy 3a TpebyeT
MUHYTbI K8s

+ Self-

hosted

onuus

12



STAGE 1

LangChain 1.0

chains, LCEL, agents, retrievers

Pasgen 1 ns 5



STAGE 2

LangGraph 1.0

state, nodes, persistence, HITL

Pasgen 2 ns 5



STAGE 3

Deep Agents

harness, todos, virtual FS, subagents

Pasgen 3 ns 5



STAGE 4

Open SWE

async coding agent, triggers, dashboard

Pasgen 4 ns 5



STAGE 5

JKocucremMma

LangSmith, Studio, deployment

Pasgen 5uns3 5



TIMELINE

- o - - - - - - > == -

lNonHaa kapTa aBo

2022-10 LangChain 0.1 -- 3anyck ¢penmBopka chains

2023-10 LangChain 0.1 (stable) -- nepsbin production-ready
2024-01 LangGraph 0.1 -- stateful rpadsl

2025-08 Deep Agents 0.x -- harness c subagents

2025-10 LangChain 1.0 + LangGraph 1.0 (22.10.2025)
2025-12 Open SWE 1.0 -- async coding agent

130



WHAT IS NEXT

cre 0

Kvoa nBuxercsa ctek
J 1 —1
Subagents AenernpoBaHne AOMEHHbIX 3a4a4 ¢ COOCTBEHHbIM state
Virtual ﬁlesystem stateful scratchpad ans reasoning-areHTOB
Human-in-the-loop production-ready approval flows B LangGraph 1.0+
Open SWE async coding agent ¢ GitHub-Tpurrepamu n dashboard

LangSmith observability: traces, evals, online monitoring

131



CLOSING

maBHBLIN TPeHO 0

Ot chain-of-prompts k stateful areHram ¢ harness n
human-in-the-loop.

LangChain 1.0 -- ato stable agpo (chains, LCEL, agents, retrievers). LangGraph 1.0 -- stateful
execution layer. Deep Agents -- reasoning harness "u3 kopobkn". Open SWE -- npogyktoBas
peanunsaunsa coding agent. Bceé ato pabotaet Ha Python 1.0+ ¢ @traceable ns LangSmith.

Cnacunbo! | Mavis /2026 / Python 1.0+
132
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