5808%=: Ha{¥(Middleware)
WD HES-RLE
Bk:

1. FRIEEFER

£ create_agent() NEEETHEIF, BIANEZNEYE, D3I2:

o {EE)Model) : Agent fY“KiX", TEIBEMMESSIRRHEIE,

e THK(Tools) : Agent BY"FH])", HUTIEELE SHAZIRIFNEBIRIE.

o ERIHERF(System Prompt) : Agentfd'fata’, SIFEENZEAE. &4 LT,
o rjEfH(Middleware) : Agentfy“ftR”, FEHUTIARFERIKET Tz, =HIFNiEaE,

BRI :
1 from langchain.agents import create_agent

2 from langchain.agents.middTeware import SummarizationMiddleware,
HumanInTheLoopMiddleware

3

4 agent = create_agent(

5 model="gpt-5.4-mini",

6 tools=[...],

7 middTeware=[

8 summarizationMiddleware(...),
9 HumanInTheLoopMiddleware(...)
10 1

11 )

1.1 ftx = a4

Middleware(FiE4), EiHEEAgent HIITIZIEPREFHRL, 2 LangChain 1.x i TiEk
agbo

BT RERSAFERLEXEITREENT BEO. FREUEL'EHCEE, EExt
A EEERITH, MABTHEEMEND. EERKE EEMLRET — M RERE
“FENER
BEIRE, FFARETUSEEHMETIAgentsTAIE— AT, 24IE Agent EaRAIMARYTRETS
.

fER1: REPEHtAgentsE:
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( request)

|
=3

action .-~ (I
observation

Y

( result )

fER2: HpEEZERAgents 83T R:



C request )
i

[ before_agent ]

before_model

wrap_tool_call wrap_model_call
[ tools ] [ model ]
K

k]
L]
LY

{ after_model

:
Y

[ after_agent ]

l
C result )

£ LangChain B9 Agent $1{TE3R, Ltban “EENERR. “BEERR". "TRERRE" RE— LT
(hooks) , LHRTEARK Agent ERIBIERIIE R FLIRIE SRR,

1.2 At 2 FTE=REH

MERRBETRE, Agent HHUTIEBELLRER:

1 HPA - BHESORE/HE ~ AAER > mEFEREH TR - &ELR

XMHEHNTERRRELRER, E—BE#ANELNE, FERBERSIINER, fiun:

BRI S RENS &S |

18 PR HEBRReRARo IR,
BETEREN BE s0RBIFRESR,
BERELE AR EASOMIRFIET
BICRE—2H PUTEE | SEHFERE,
BEHRS LIRS FERTHAT ;
BEE T TRRIEMN AT .
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XEFRE—NHEER: BliIFE Agent B 0ILSS2EE, (BXSRIN Agent RIITERE. WNRIE
XLEPIELEEERSHEME, KRV

1) EiftESTEEEL

Agent AFRFEXOEBAFTER. REESHAIR. £RER"
E—BEAE. £ B, Wiz, HiHEEEE, TEENSTEHEN.

2) REBZEEMNTER, HLASH

PlanES. =il Nz, SERES, BEFAERE— Agent BRI, MRS Agent HFE. MRER
SRS Agent B, SFEXREESENE.

3) RiEERIRIE AR

BYZiEvIUREE REERR, BEERSTR THRRAR", IRKBR—AHTEER, FRER
BEFINNEE, BRI A .

4) REYHPRIES

LIRFEBII—NFRN, BN FrasNE TERRRESCME, WRRFRETEENSE, FEFR
BIEBURZAML.

gt

1ICA=[ -

FIEHRMERETIBRXESWSTRX. [ESHITEEEHEXAEIEZE, M Agent EfERSEL
®. ibAgent EIAMRRS REWSS |, MEEIFE, LI =#RE. BSURIE. 1EEWE V.

B2, LangChain 1.x RREM4BESEITAN TINRE:

° BESSH - BETA. Bl 4een
o [V %t - EMURNA. TRIGE. Wb
° &8 - Bl BFER. BERIE

o [ Z*- BRI SFHPML. Pl A

1.3 FRIE4RY52E

HRiELangChainEBEREN TRDH:
o BEXHEY: RFFREEEN, NMLHEMRENAgentfTHERE
o AEMHEH: LangChainsCIIFHEMAY

o HEEUHENEIEGIRIPIEY | KT ERERSBHIEN (FENFIER)
o FERMARNETRAIFIENSE . LangChaint2 iy SR XA-IEEI T :

$E4%: https://docs.langchain.com/oss/python/langchain/middleware/overview
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X

Provider-agnostic middleware

The following middleware work with any LLM provider:

Middleware

Summarization

Human-in-the-loop

Model call limit
Tool call limit
Model fallback
Pll detection
To-do list

LLM tool selector

Tool retry
Model retry

LLM tool emulator

Context editing

Shell tool

File search

Filesystem

Subagent

Description

Automatically summarize conversation history when approaching
token limits.

Pause execution for human approval of tool calls.

Limit the number of model calls to prevent excessive costs.
Control tool execution by limiting call counts.

Automatically fallback to alternative models when primary fails.
Detect and handle Personally Identifiable Information (PII).
Equip agents with task planning and tracking capabilities.

Use an LLM to select relevant tools before calling main model.
Automatically retry failed tool calls with exponential backoff.
Automatically retry failed model calls with exponential backoff.
Emulate tool execution using an LLM for testing purposes.
Manage conversation context by trimming or clearing tool uses.
Expose a persistent shell session to agents for command execution.
Provide Glob and Grep search tools over filesystem files.

Provide agents with a filesystem for storing context and long-term
memories.

Add the ability to spawn subagents.

1.4 FIHRBUAN AT XA EREFS %
LangChaini RSB R RIRITE SO BRI £ 7975 25
KB : FSHEFIEHIE

BB SR, SRS, BRXRER

b

@
0

FRIEMEZRRR" Agent KR, KBEH. A4 K BRI,

e Model call limit: [RFEEENERKXEL, MHLE—XESKREIEK LLM, SEZERKE
e Tool call limit: [REITEFERIREL, BR Agent TIRXE. WENAIER
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e Summarization: 7L TXHSHERBEEERS, H token SEEE
e Context editing: &5 T, FETREAMRRLE, AREBEANTHE ETHEA

ArSSHHRIBRR

EEEFIMENRANEE. ERUAE, KA. Saas F=misH,
XKED2: BEMSTIERESR

OB RIERSAHE. XMERERMIKE

XEPEHEEFR BREAWEA. REHETEAD. TEEREAD .
g2a:

e Model fallback: F1REEVLMATIHEESFIEE
e Model retry: #EEFHRKXMEENER
e Tool retry: TEERLMEENER

ASSiH R

BE& LA RS, NHRSEE, ZTEKREA Agent,
ARLEZRAEMY SR, B8R, S&HEEL.

XRBI3: R25GHIRIESE

%O BR: ik Agent Tz, WEH., &l

XA EERFR AgentELHUT. HESRER. HMERERF "I,

@
iy

e Human-in-the-loop: AEXETREAREE, FALEH
¢ Pll detection: GUFILEN ABBMER
e Model call limit / Tool call limit: E#ENX _EtHATFRIXE, RACeEhtSREIRE

W SSiHSIRRR:

EEEWHRES. BRES. FiR. HUEERS Agent,

FCEESR: Kb, FHURE. AMS/ AZRE. SHEERMER. HUT/NBES
XKBI4: RFIGESEEERHER

ZUOBMR: 1RF Agent BIREREFTSIFARLED

XEAEHFEERRIR AgentRIBEEEE, ASHKI. AR5EMIE "RIERE,

2=

e To-do list: 25 Agent IBIMESIK. D EBHTIIASIRERSE
e LLM tool selector: HTEKZH, BFEEHBIERIERAINTERGEEE
o Subagent: RFLRLFAgent, EBEFMIBIRLEARRELNE

AP SSi7mRIERE
BEERESIR, il HRE Agent. ZERDHT. IREEM. ZHBIME. KIEEREISHARE.
XEAR EREILE Agentiy iiF 5 HREEN".
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RBI5: PITRENH BE

OBR: 45 Agent S “FH”

XEEHFEERRIR AgentRBEWIR, ABEEIEREIRER "RIIAIRE,
2=

e Shell tool: %5 Agent 5 shell, &¥if7m<
e File search: %5 Agent X{HHEZRBE/, e Glob/Grep
e Filesystem: 5 Agent X RFES ST #ERE

ArS3iHRIRMR

EBITE Agent, {15 Agent. AHEEENE Agent, 1Z4E Agent,
AR 2B Agent W AEHEER"Y FERL BERAEIRBATHATIA",
XKB6: F&REKSNikENSE

OB BEFA. Wik, 8IE Agent 1348
XEREMEEREEERS WSS, MERST HARFIEXME .
ga:

e LLM tool emulator: Fi LLM #HTEHT, BT (HRHEE)
e Summarization: BRFIAHEPEINKESIERIN

e Context editing: AT MK _ETFIEHBEIRER

¢ Human-in-the-loop: WEATEXEXICEE

A SSin SRR
EEFFAMBRRRRIERZ. f mock, F/DESLT B,

2, ERREREHRIER

LangChain 1.0 12t 16 M FRERE, FFERIF.

BNRSEMNB LA SERENVETRAIFFERETEY, XERSEEHNEIRNREFEGD
FiFSER . HRARETEE (1) . EERETEE (TH) .

BEHOBRUEHR, BT RMLRIDISR, EER.
2.1 SummarizationMiddlewarerA[a){4

{ER: MHREEFIRRT HE.RSS |, AT E4E LT AR,

[FI8: 7 KERASM B, BRARENSHEEEHTRE, BRENSERIFAHumanMessage |,
REIERYRETTIRRINE.

2.1.1 SE4% A
IR ATREEHNSEIRA MBS SRESEHIIER, AEBHEIRC SIS ERSES.
241: model —HFHERIER

ALAZEEIETRE AT ARG, ANREBRIREEZIR, RESEA init_chat_model ¥R
i

B2 trigger —HERA RN
B—MIR, BNTENR—NEY, H E—FEHE 17, MARE.


af://n144
af://n158
af://n173
af://n177
af://n180

1. tokens : tokenfY%iE, HEtokenHNERIHEEIAENZEfAEE.
2. messages : [ISBEEHE, HEEEEHATZEMAHEE,
3. fraction : ETFSUKELA], FisRtokenfIRiHEIEIARTNERAY max_input_tokens*fraction fill
KRIBE
WMNRZMEE fraction , BXEERprofileE & max_input_tokens , Deepseeki&EEAprofilesZs,
IWATBEFNRIMZECEIN, Deepseek-V3.289 L RII<E/9128K,
S#13: keep —REEMRBHRIRER
RF=FEA, {BFOtriggerARE, keeplE—Hhd B RizEU—F &R,

1. tokens : EEATREEAItokenFE,
2. messages : HERM{RBRIHEEERE.
3. fraction : HZERHREEE max_input_tokens*fraction {Mtoken,

£#14: token_counter —#tittokenERIHEN
ZRIAFERLangChaint2#tAY count_tokens_approximately , — R AFEX.

MTFHENRER, ZEHNIANEBZSLRHERNFIEL, B lenGERFR) , AEBRUE
Moken AEBIFHTEL, HeHJoENEATtokenEl, BII—LEUYMNTHE. (FAMLERItoken$l,

£#45: summary_prompt —EENAEENIERT

ZIRTNAREEE {messagesy GUfF, HEHLEEFIRALIBHEN. NMEENERRERRA,
£#6: trim_token_to_summarize —{ERTHHiE RIS Atoken$
NRBERHERoken# K FixE, NEHKHEE. BIAA" 4000

dNSRtriggerftokenfERNEE, AAMARER, ZREENMENERE, BUSEXER.

2.1.2 4501
Migtrigger. keep&#y
{FACloseAlfgptigEy :

1 from langchain.chat_models import init_chat_model

2 from dotenv import Tload_dotenv

3 import os

4

5 # M.envICHFHINEI IR &

6  Tload_dotenv(override=True)

7

8 custom_profile = {

9 "max_input_tokens": 128_000

10 3}

11

12 model = init_chat_model(

13 model="gpt-5.4-mini",

14 model_provider="openai",

15 profile=custom_profile,

16 api_key=os.getenv("CLOSEAI_API_KEY"),

17 base_url=o0s.getenv("CLOSEAI_BASE_URL")

18 | )

fizFIDeepSeek FARYIREL !
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from langchain.chat_models import init_chat_model
from dotenv import load_dotenv
import os

# M. envC IR
load_dotenv(override=True)

custom_profile = {
"max_input_tokens": 128_000

model = init_chat_model(
model="deepseek-v4-flash",
model_provider="deepseek",
profile=custom_profile,
api_key=o0s.getenv("DEEPSEEK_API_KEY"),
base_url=o0s.getenv("'DEEPSEEK_BASE_URL")

IEEE4aeER

from langchain.agents import create_agent
from Tangchain.agents.middleware import SummarizationMiddleware
from langchain.messages import SystemMessage, HumanMessage, AIMessage

messages = [
SystemMessage ("l MEH A MATHI ") ,
HumanMessage (" /REFIN, FREET, MREHE? ™),
AIMessage ("RIF#E, FZNE™),
HumanMessage (" IFF/NE, REMURR™) ,
AIMessage ("JREPLERET™),
HumanMessage ("], R4 =8

agent = create_agent(
model="deepseek-v4-flash",
middleware=[
summarizationMiddleware(
modeT=model,
trigger=[
("tokens", 100),
("messages", 6),
("fraction", 0.001)
1 g
keep=("messages", 2)

response = agent.invoke({
"messages": messages

D)

for msg in response["messages"]:
msg.pretty_print()
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10
11
12
13
14
15
16

17
18
19

20
21
22
23
24

25

«[1m Human Message

o [Om

Here is a summary of the conversation to date:

## SESSION INTENT

P (1) HAT UNE) BATHRIRIEMERAN . A WG EAES Bis, 21f B ara T4E52

Tk B

## SUMMARY

P EREE”, FATREIFMRATIRNS 6. ATRR, HRANFNCNE”. H PSR RE
WIRAT . X — B BAL SR G T o, A 8 SRR S5 . JORER AW 18

## ARTIFACTS
None

## NEXT STEPS

S P R BRI SR B ST . W RS TR kS, v A R 2 WA P ) R BB oK

o [Gu

«[1m Ai Message

IREAFRE T

o [Om

e[1m Human Message

LU Y = 9

o [Om

o[1m Ai Message

CUREAFRE TR AR WIS R LS, P RE R R SE I, JETH AT AEA ARk
7o BAFNATEA HLAEL, EARARAE D AT A S AR X ——FRER AL A — P e ER B IR R 3K

75 Ave

EERAA I B AR SR, ATLABER SRR @

1. B EIT BE X profile}§xE ¥ max_input_tokens, ZAgeMfractionfEAEE, BNHREE.

285 "and is unavailable for the specified model. Please use absolute token "

4,

(...) 288 "with a desired integer value of the model's maximum input tokens."
289 )
--> 290 raise ValueError(msg)

ValueError: Model profile information is required to use fractional token limits, and is

unavailable for the specified model. Please use absolute token counts instead, or pass °

(ﬁhatModel(..., profile={"max_input_tokens": ...})‘.]

with a desired integer value of the model's maximum input tokens.

2. ZAEMMESFEELE—NERE, MATRE.
3. BELRIEAHUManMessage, ENBEFIZFRLER
keepEKFREBRFEE, NRHMZEEFERE.
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Migsummary_prompt&#1

from langchain.agents import create_agent

from langchain.agents.middleware import SummarizationMiddleware

from langchain.messages import SystemMessage, HumanMessage, AIMessage
from langchain.chat_models import init_chat_model

from dotenv import load_dotenv

import os

# M .enviCHEHRINEIA AR &
load_dotenv(override=True)

custom_profile = {
"max_input_tokens": 1_000_000

model = init_chat_model(
model="gpt-5.4-mini",
model_provider="openai",
profile=custom_profile,
api_key=os.getenv("CLOSEAI_API_KEY"),
base_url=o0s.getenv("CLOSEAI_BASE_URL")

messages = [
SystemMessage ("N ET A L WATBIF")
HumanMessage ("/RUFH, Fiee L, R2EHE? "),
AIMessage ("fREFE L, FAEDE™),
HumanMessage ("IF /N E, REPLRR™),
AIMessage ("fREMMFRE T,
HumanMessage ("M, fRA-ARE, AEHE? ™)

agent = create_agent(
model="deepseek-v4-flash",
middTeware=[
summarizationMiddleware(
modeT=model,
trigger=[
("tokens", 100),
("messages'", 6),
("fraction", 0.0001)
1
keep=("messages", 2),
summary_prompt=""J}Jj £y B E, WEFIFRMF\n{messages}"

response = agent.invoke({
"messages': messages

D)

for msg in response["messages"]:
msg.pretty_print()
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oifa

1 Human Message
2

3  Here is a summary of the conversation to date:
4

5 XPpIsEH SRR E T

6

7 APRERNMERNZE”, WRBFRUE; BIFRIBMECEYNE”. BEH P RRE AR

e

8 Ai Message
9
10 | REMAEARET
11 Human Message
12
13 ), fRAFARE, fREH?
14 Ai Message
15

16 WHZE, HiRs! RORE ,W%WH¥ PRIXALZEH, A% TSR R0
——3E 0y B ZER A AR, R !

o

1. BRERNEG—BRERR, RNaERT
2. BEASTHEMEIER, {messages} WEIGRAHREETIZE.

2.2 HumaninTheLoopMiddlewarerA[al{4

HumaninTheLoopMiddleware (AfERRE4. ATEZFEWS) £ TEEART FiiAgentizT, &
FRPNTERARSRKRE, TEiARES: approve (AEHYT) . edit (RIBEEEEGEH
17) . reject (3EHEHIT) .

2.2.1 SEuRB
£#1: interrupt_on —T EEFIHHTHRESAIBRET
HREETLARTrue, FalsedfInterruptOnConfighis, FERimHiREIET

tean:
1 interrupt_on={
2 "get_weather": True,
3 "read_email_tool": False,
4 "send_email_tool": {
5 "allowed_decisions": ["approve", "reject"],
6 be
711}

1. TrueR A RS (approve, edit, reject) EFRTLIERR, HXTF

1 "get_weather": {
"allowed_decisions": ["approve", "edit", "reject"],

w N
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2. FalseZRrnARltf, BIEFEEHRIRTHAT.
3. InterruptOnConfig — N TypedDictfdF2E, aILAAFHEERE. SZIFKeyH:
@ allowed_decisions fE4RizHlHRE RIFA0RE.

@ description : ¥FrETENHUEAER, M5EHKEmTdescription_prefix, & ELE
¥ FrE TEiHmIHE

£#12: description_prefix —EE X FEA
ZRIAJ "Tool execution requires approval" , FEAIZFIETLAERIER,
2.2.2 ZFli3t21: FABREIARET
TR AOIEENFRRIMELLAgentRERE T, XIEEREEERCIZ, XBSLFERRIA.

BlEEAgentAd@Id checkpointerS#/E A T REBERICIZ, AR EIEEERENconfighnEiciz. iSEE
EFERDA,

1 from langchain.chat_models import init_chat_model
2 from dotenv import load_dotenv

3  import os

4

5  # M.envICFHINEIIRAL &

6  Tload_dotenv(override=True)

7

8 CLOSEAI_API_KEY = OS.getenv("CLOSEAI_API_KEY")

9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")
10
11  model = init_chat_model(
12 model="gpt-5.4-mini"
13 model_provider="openai"
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

1 from langchain.agents import create_agent

2 from langchain.agents.middleware import HumanInTheLoopMiddleware
3 from langgraph.checkpoint.memory import InMemorySaver
4 from Tangchain.messages import HumanMessage

5 from langchain.tools import tool

6 from langgraph.types import Command

7 from rich import print as rprint

8

9 @tool
10 def get_weather(city: str, is_forcast: bool = False) -> str:
11 R
12 AR E IR TR
13
14 Args:
15 city: AR
16 is_forcast: RGHEEHHRAHH?
17 R
18 res = f"{city}SRRAAH"
19 if is_forcast:
20 res += "\nl R TR"
21 return res

N
N
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75
76
77
78
79

@tool
def get_news() -> str:

A4 H

return "5 = BV IE I E IR 2L IR

@tool

def read_email_tool(email_id: str) -> str:
U I R IO E N A O R A
return f'HEMEID: {email_id}\nE4am)"

@tool

def send_email_tool(recipient: str, subject: str, body: str) -> str:
MR D e A
print(">>> FEMPAT BN THT™)
return f"ki%% {recipient} MIMBLFFREZE: {subject}, W%: {body}"

agent = create_agent(
modeTl=model,
tools=[get_weather, get_news, read_email_tool, send_email_tool],
checkpointer=InMemorySaver(),
middleware=[
HumanInTheLoopMiddleware(
interrupt_on={
"get_weather": True,
"get_news": True,
"read_email_tool": False,
"send_email_tool": {
"allowed_decisions": ["approve", "reject"],
"description": "RIEHELEA B
B
b
description_prefix=""rf"i;"
De

config = {"configurable": {"thread_id": "1"}}

# B SEIEEREMA AT
response = agent.invoke(
{
"messages": [
HumanMessage (content="1# & 4 Kb R <"

" A H R E
"BEIDAN 'sk2131421' HIEBMEAA, "
"[M15641685664@qq. comiIE M, ARAE T IEIGIS ",

WA " UREF]
" [ O DU )

3

config=config,



o)

H:

print("==== % —X invoke iR ====")

m===—== JEIANN =========")
sponse)
m====== ENHH =========")

for msg in response["messages"]:
msg.pretty_print()

# K BHEER

interrupt

rprint(in
# print("
action_re

S = response
======== int
terrupts)

==== ZITE}

quests = int

.get("_interrupt__", [1)
errupts =========="")

interrupt ifR ====")
errupts[0].value["action_requests"]

for action_request in action_requests:
rprint(action_request)

==== #—X invoke jR[A] ====

'mes

ST

sages': [
HumanMessage

content='

(
AR A A R R A WA R A EEIDA 'sk2131421 " MK

PN, 115641685664@qq. comA A MM, bRl "IRIEIE ", AL ARG IR X DY

fH",

'cach

additional_

kwargs={},

response_metadata={},

id="'3a28
) ’

AIMessage(

content=
addition

fb3b-8e5d-4b91-811d-74202e9dfcdl’

al_kwargs={'refusal': None},

response_metadata={

'tok

ed_tokens"':

en_usage': {

'completion_tokens': 100,

'prompt_tokens': 281,

'total_tokens': 381,

'completion_tokens_details': {
'accepted_prediction_tokens': 0,
'audio_tokens': O,
'reasoning_tokens': 0,
'rejected_prediction_tokens': 0

be

'prompt_tokens_details': {'audio_tokens': 0,

0},

'Tatency_checkpoint': {
'engine_tbt_ms': 3,
'engine_ttft_ms': 43,
'engine_ttlt_ms': 359,
'pre_inference_ms': 82,
'service_tbt_ms': 3,
'service_ttft_ms': 373,
'service_ttlt_ms': 681,
'total_duration_ms': 610,
'user_visible_ttft_ms': 290



36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

86
87

88
89

},

'model_provider': 'openai',

'model_name':

'system_fingerprint': None,

tid':

'service_tier':
'finish_reason': 'tool_calls',
'logprobs': None

},

'default’,

'gpt-5.4-mini-2026-03-17",

'chatcmp1-DnRmjisNRQ6iHOhsP1w8u03ifudpy"',

id="1c_run--019e98a2-7c46-7333-961e-d04f83d67943-0",
tool_calls=[

{
'name': 'get_weather',
'args': {'city': 'dbit', 'is_forcast': False},
'id': 'call_vtxbHcwFeTzfdrROfOwSFuxzy',
'type': 'tool_call'
I
{'name': 'get_news', 'args': {}, 'id':
'call_tlAatnkbXgnez8JktmLGTI9D3', 'type': 'tool_call'},
{
'name': 'read_email_tool"',
'args': {'email_id': 'sk2131421'},
'id': 'call_bVcNLUT9TI7UCwhyUGG5fCO5"',
'type': 'tool_call’
'name': 'send_email_tool',
'args': {'recipient': '15641685664@qq.com",
'subject': '"MAIAME', "body': "{RUFWI'},
'id': 'call_AaHwhEOt93yn35swB7bznyyo',
'type': 'tool_call’
}

1,

invalid_tool_calls=[],
usage_metadata={
"input_tokens': 281,

'output_tokens':

'total_tokens':

100,
381,

"input_token_details': {'audio': O,
'output_token_details': {'audio': O,

'cache_read': 0},

'reasoning': 0}

{'city': "Jtx', 'is_forcast': False},
'description': "rhli\n\nTool: get_weather\nArgs:

3
)
1,
'__interrupt__"': [
Interrupt(
value={
'action_requests': [
{
'name': 'get_weather',
'args':
{"city': "Jtx', 'is_forcast': False}"
B
{'name': 'get_news', 'args': {},

hi\n\nTool: get_news\nArgs: {}'},

{

'name’ :

'send_email_tool"',

'description':

il



'args': {'recipient': '15641685664@qq.com",
'subject': '"BRIARE', "body': "{RUFWI'Y,
"description': " JIEMEAL AT

}
1g
'review_configs': [
{'action_name': 'get_weather', 'allowed_decisions':
['approve', 'edit', 'reject']},
{'action_name': 'get_news', 'allowed_decisions':
['approve', 'edit', 'reject']},
{'action_name': 'send_email_tool',
'allowed_decisions': ['approve', 'reject']}
]
B
1d="5939f1c597dc6466bcdb00b60c73c7bf"
)
]
}

Human Message

WHRAN SRR NS HRIMEAIDN 'sk2131421" MIBFEAZ, 1A
15641685664Qqq . comA&IEMM:, AR TAIAIE ", PIZE: " IRIFI " (R fiis Py phg
Ai Message

Tool calls:
get_weather (call_vtxDHcWFeTZfdROfOWSFUXZY)
call 1D: call_vtxDHcwFeTzfdROFOWSFuXzy
Args:
city: b
is_forcast: False
get_news (call_tlAatnkbXgnez81ktmLGTID3)
call ID: call_tlAatnkbXgnez8JktmLGTID3
Args:
read_email_tool (call_bVvcNLUT9T1I7UCwhyUGG5fCO5)
call 1ID: call_bVcNLUT91I7UCwhyUGG5fCO5
Args:
email_id: sk2131421
send_email_tool (call_AaHWhEOt93yn35swB7bznYyo)
call ID: call_AaHWhEOt93yn35swB7bznYyo
Args:
recipient: 15641685664@qq.com
subject: MIAHS
body: /R

[
Interrupt(
value={
'action_requests': [
{

'name': 'get_weather',

'args': {'city': '"dbtir', 'is_forcast': False},

'description': "Hilii\n\nTool: get_weather\nArgs:
{'city': 'dbm', 'is_forcast': Falsel}"

}1



140

141
142
143

144
145
146
147
148

149

150

151
152
153
154
155

{"name': 'get_news', 'args': {}, 'description': ¥
\n\nTool: get_news\nArgs: {}'},
{
'name': 'send_email_tool"',
'args': {'recipient': '15641685664@qq.com",
'subject': "MAATAE', 'body': '{REFR'T,
"description': ' JIEHRAL A K

}
1
'review_configs': [
{'action_name': 'get_weather', 'allowed_decisions':
['approve', 'edit', 'reject']},
{'action_name': 'get_news', 'allowed_decisions':
["approve', 'edit', 'reject']},
{'action_name': 'send_email_tool', 'allowed_decisions':
['approve', 'reject']}
1
i
1d="5939f1c597dc6466bcdb00b60c73c7bf"
)
]

2.2.3 #¥fZiE2: 1R TRRARIERRE

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

# AW, UHTHEANNSER T

weather_decision = {

}

"type": "edit",
"edited_action": {
"name": "get_weather",
"args": {"city": "dEJbxH", "is_forcast": True}

news_decision = {

}

"type": vlapprovelv’

send_email_decision = {

3

"type": "approve"

decisions = {

3

"decisions": []

# LSRG 06 Z5UR 3 Tl FR] T SR — S
for action_request in action_requests:

if action_request['"name"] == "get_weather":
decisions["decisions"].append(weather_decision)
if action_request['name"] == "get_news":

decisions["decisions"].append(news_decision)
if action_request['"name"] == "send_email_tool":
decisions["decisions"].append(send_email_decision)

if interrupts:

# wttiEd

resumed_response = agent.invoke(
command (resume=decisions),
config=config, # WZZF—1 thread_id


af://n276

34
35
36

it

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30
31

32
33
34
35

36
37
38
39
40

41
42
43

print("==== HH#FEHEPIT ====")
for msg in resumed_response["messages"]:
msg.pretty_print()

>>> HPAT RIEM T H T
==== HtFHEPIT ====

Human Message

HHRAEBSRIEHEFIRSERNS HHAEEIDN "'sk2131421" MlEEENZ, 1
15641685664@qq . comAAMBAF, bRl "Ieuatg ", AL RG] RN O DU
Ai Message

Tool calls:
get_weather (call_vtxDHcWFeTZzfdROTOWSFuUXzY)
call 1ID: call_vtxDHcwFeTzfdROTOWSFuXzyY
Args:
city: #EIbETH
is_forcast: True
get_news (call_tlAatnkbXgnez8JktmLGTID3)
call 1ID: call_tlAatnkbXgnez83ktmLGTID3
Args:
read_email_tool (call_bVcNLUT9TI7UCwhyUGG5fCO5)
call 1ID: call_bVcNLUT91I7UCwhyUGG5fCO5
Args:
email_id: sk2131421
send_email_tool (call_AaHwhEOt93yn35swB7bznYyo)
call 1ID: call_AaHWhEOt93yn35swB7bznYyo
Args:
recipient: 15641685664@qq.com
subject: MAMAMS
body: RIFH
Tool Message

Name: get_weather

AL 5 TS R R A,
HIR N
Tool Message

Name: get_news

7 = R R I AR R 2R ik

Tool Message

Name: read_email_tool

MRFID: sk2131421

prsasdih]

Tool Message

Name: send_email_tool

Rik%s 156416856640qq.com HIMBLFAREUE: MRUSHS, WA : AREFHI



44 Ai Message

45

46 | LIRS BRIX DY 1

47

48 1. JbEKRA:

49 - SRRAANH

50 - HRTM

51

52 2. S H¥HE:

53 - 7 R IR R 2L ik
54

55 3. MEFANZAE (ID: sk2131421) :
56 - IR

57

58 4. CKZEMF] 15641685664@qq.com:
59 - AR PRFGHG

60 - AF: RUFIT

2.3 PlIIMiddlewarerAja){4

RS R,
PlIsR[E/4 AT ANA IR A PRI ABHBER (Personally Identifiable Information, PII) , 3Zi5H
TE N AMERRE,
2.3.1 &&kREB
S#1: pii_type —1ENAIPIEHESE
ALRRNEREGEENEE, BENEEE
e email : E3FHRFEHEHE

e credit_card : (EFHEE

o url : RgiE
e mac_address : iZFMACHEIE
e ip : IPHbit
8#12: strategy —MEPISEAIREE
STRFIYFRIEIN :

redact : FEINZEIRIPINZEAFRFEE [REDACTED_[PII_TYPE]] &#t, HAY PI_TYPER LHEIR

FRVEARSERY, g [REDACTED_EMAIL] . [REDACTED_CREDIT_CARD] XHERUIGRE, =l "2

pR/BSHET HLAE. EEESER. SHFEK. ATHAHIREERRE,

e mask : F *** BPIERRIBIE D EEIER. LLAERARSTIREERR, ****-*+*.
*xk1234 (RIRBREIUL/EDTIN) | BRERTREREHEED + REAFREN—E5% — B
PRREIAROBRMER., NREBET —= IR (LK SENi. #E8%)  ESAFRSRH
/ BRER / BB AR BN BRSBTS S,

e hash : BNEINPIEER I5HE BRFE. il <email_hash:a1b2c3d4> , &EH

analytics, &k (debug). FKitntr. EREBEREHE.

block : MIFGNRIPIEE, EEMHRE . EESWRAERES. BAIPHETASREE

HHR.

£#13: detector —EAEN PIFMIEREL s ENFE
MRS ERANERAR SRS,
LangChain AEMPIEEES T EI JAMCNIERE, BXFEBIT


af://n281
af://n284

BUILTIN_DETECTORS: dict[str, Detector] = {
"email": detect_email,
"credit_card": detect_credit_card,
"ip": detect_ip,
"mac_address": detect_mac_address,
"url": detect_url,

S#4: apply_to_input —EHBEAREEEHE

EAATrue,

2#45: apply_to_output —EB7EIEEIFASHEN

ZKiNAIFalse,

&#6: apply_to_tool_results —EEETERARGCNERZ L

ZIAoFalse,

BEKA] REEEERR . RAPIENNEEEHNEEREHRMER AR GEERS SESEM

2.3.2 #f11: (ERAEENES

from langchain.chat_models import init_chat_model
from dotenv import Toad_dotenv
import os

# M. envCAEH BRI AR
load_dotenv(override=True)

CLOSEAI_API_KEY = os.getenv("CLOSEAI_API_KEY")
CLOSEAI_BASE_URL = os. getenv("CLOSEAI_BASE_URL")

model = 1init_chat_model(
model="gpt-5.4-mini",
model_provider="openai",
api_key=CLOSEAI_API_KEY,
base_url=CLOSEAI_BASE_URL

from Tangchain.agents import create_agent
from langchain.agents.middleware import PIIMiddleware
from langchain.messages import HumanMessage

agent = create_agent(

modeT=model,

tools=[],

middTeware=[
PIIMiddleware("email", strategy="redact", apply_to_input=True),
PIIMiddleware("credit_card", strategy="mask", apply_to_input=True),
PIIMiddleware("url", strategy="hash", apply_to_input=True),
PIIMiddleware('"mac_address", strategy="mask", apply_to_input=True),
PIIMiddleware("ip", strategy="block", apply_to_input=True),


af://n320

17 response = agent.invoke({

18 "messages': [HumanMessage("""
19 I 156168188@qq.com ik —EHHELE
20 FNEERITRS: 5105-1051-0510-5100 fI4R%0
21 il https://localhost:12345
22 MNX A E MACHthE:  11-11-11-11-11-11
23 "]
24 | B
25
26 for msg in response["messages"]:
27 msg.pretty_print()
28
29 | try:
30 responsel = agent.invoke({
31 "messages": [HumanMessage("&HIX/ IP FEARE ping iE: 192.168.10.1")]
32 B
33 except Exception as e:
34 print('=" * 30, '-> ¥ <-', '=' * 30)
35 print(F"fMEIIP, fHRHE: {e}™)
]
1 Human Message
2
3
4 3 [REDACTED_EMAIL] ik —HHlipfs
5 FAFRAT R #xwd_dwin_wexx_5700 [JRHN
6 Jilil <url_hash:dd5fc2a9>
7 TNIX AR MACHLIE:  *¥ sk kw77
8
9 Ai Message
10
11 #ujk, FRARREBARARIEN ;. AWEAT KRR, V7RISR, BN /AP R BUBARIRE
S
12
13 A 3R] DA AR MOX 222 4 B AR A
14

15 1. **HARGHRIEN R
16 PRATCAFE SR NN R 15 YR 3R, FRT DL B R R — B IR

17

18 | 2. **FEEHRAIWIEEE MAC Hihk**

19 PREGIME N Tk ek ed w077 FRDRFFAEARE MAC HhliE**,

20 FrifE MAC HhEIE ¥

21 - "AA:BB:CC:DD:EE:FF"

22 - “AA-BB-CC-DD-EE-FF~

23

24 PRIEAN R HE—Ha2 “11°, W HATige ke 7, BrOU* TREmiA s = e R A —AH M MAC
Huht.

25 SRR, FRAT RABUR A B AT R B A X

26

27 | 3. FEERATRRER*

28 TARREREEH, HEIRTLL:

29 - IHERIT App

30 - B EARAT

31 - RATHRATETTEIR



32
33
34
35

36

- BEME/KFIER

BUARARAE,  FRILAE T S AR 5 R ) s 1

-> JiRE <-

SMBTP, #H 5% : Detected 1 instance(s) of ip in text content

2.3.3 f5l2: BEXHMER/REE

BE MG EREL
1  dmport re
2
3 # EE SRR L
4 def detect_phone_number(content: str):
5 return [
6 {
7 "text": m.group(0), # HEHUHEARILEEIN 11 fr#yocAss (il
"13800138000")
8 "start": m.start(Q), # XEEHFAEFE AT OGRERIME (A 0 FFEED
9 "end": m.end() # XBETFAEIESCARI AR R GILE”
10 } for m in re.finditer(r"[0-9]{11}", content)
11 ]
M :
1 text = "MEASHHETEZ13812345678, FEM{HAIHIE/Z13987654321. "
2  result = detect_phone_number(text)
3  print(result)
1 [{'text': '13812345678', 'start': 7, 'end': 183}, {'text': '13987654321',
'start': 26, 'end': 37}]
ek
1 from langchain.agents import create_agent
2 from langchain.agents.middleware import PIIMiddleware
3 from langchain.messages import HumanMessage
4
5 agent = create_agent(
6 modeTl=model,
7 tools=[1],
8 middTeware=[
9 PIIMiddleware("api_key", strategy="hash", apply_to_input=True,
detector=r"sk-[a-zA-z0-9]+"),
10 PIIMiddleware("phone_number", strategy="mask", apply_to_input=True,
detector=detect_phone_number)
11 ]
12 | )
13
14 response = agent.invoke({
15 "messages": [HumanMessage("""
16 XA API_KEY: sk-awef23AFEfaafaefa
17 TREEAN ST HIE: 12345612345
18 il https://localhost:12345


af://n326

19

20 B
21

"1

22 for msg in response["messages"]:

23

e

0O N O L1 A W N

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

msg.pretty_print()

Human Message

XA API_KEY: <api_key_hash:6c678ccO>
FRAEXAN ST g *%%%2345
il https://localhost:12345

Ai Message

RABERS BT U6 E— N BAKH) APT Key WA7, HUARREUMIITR IT B4 1 v 3% 5 65 By 1) 4
i “localhost ™ Huhil#h47 Al BERISZPRIEAE .

ARARET H B R HEE B, AT PARR IR 2 22 e B AU 56

1. **k# API Key & {t&aliEmy**
- FNER R A RIS BRI K E SR
- RERE . R . BURARE
- R RS H G A IR

2. PR BIEIIRE**
- ARG — A% A SEBREE S * MR AR
- EEORAE R BOA ARG S (i Twilios BTHE ZEES) KRB

3. Ry AR HIAR S
- IAREE RN “https://localhost:12345°
- (AR DAFEREEE A HTTPS RS H WA, LhaniE$5. oG H AT, CORS. RIEEE

GARRIS R, FEURIE PR IR SO OGBS R (RTSEITRIBURE B, FmT ARSI #r

¢ refinditer(pattern, content) 2 Python IERIEHRFPIFESHHI—1 5%, BERE content F
FFEPNERGEHE, SR MIEEMEN 11 U8, EAEMIIEFFRENEE, M2
R RENR. BIRERIZE—MENES (Iterator) .

2.4 TodoListMiddlewaredh[a){4

TodoListMiddlewaresREM4IE T T Agent {E53MK! 71 1BERBEE AYBES], AILA RIGEZRMISZEES .

tean, H—MKESTERIFES 3 MALEHFES, BRENSREEELSRIRHRN, WMRAF
Todo 7R, ABREEHITEIS 3 2, REZTICECRINER, BEETRREXEREEER
"R, EREBNIIRIEREERR.

ItkARF, TodoListMiddleware SEHEHIEIBIHHIEEEBIRESE, HZRET T—2512T 4",


af://n341

RIS 2 15 R B AR ?
F— & (b w2, B KRB —> X AATE, IREHET)
L— 2 (b 58230 TR
— PRERZABFRENNRM?
— & ChBsesiE, W A->B->C) —> X fE4inILangGraphZ sy S ey
L— 2 (AT FEAMLEItR) —> 5l TodoListMiddleware

S v AW N

WNRIBEEBRY Agent LUAEEZIMESRIBB RIS 4, BBASIAT TodolistMiddleware By Agent
M2 SRR, BY Checklist, REEIPHMITHIT HIRRTIZET.

HENRS:

o ISR, F£BE, BAEMSITEKIXR
o HEEANR Ul RESCHER Agent B BESHITIHE"

To-do listR9REEFI4E 2@ A write_todos TR LI,
2.4.1 S#i568

1. system_prompt —BE MIEStodoF IR EAIERA
TRENGERRERRE, BERGRM,

2. tool_description —B7E X write_tools T EAJHHAEE

MEHNIERARERELE, BRERIRM.

2.4.2 FEfligit

BN — MR ERAES::

1. (53845

FETEER, WAFHEE TIEX THImy_add.py3Ztf.
2. TH5I%

ATEHEMES, RE—FIIIE,

list_files: FTIEER, FIHEHPIIFEXXMH
read_file: FREENH, REXHRE
write_file: EISEMXHBEARE

run_tests: BTN, [KEEFpytestCI

2.4.3 X3

1. WEES

HARBERER TtEtodo_workspacelE N T{EZS/E)
EiZBRTEEmy_add.py, BALITRE

1 def add(a: int, b: int) -> int:
2 l""‘i@@%ﬁ\%ﬁﬂg*u"""

return a - b

FiZEF N oliEtest_my_add.py, BALUTHE


af://n357
af://n362
af://n372

from my_add import add

1

2

3 def test_add():

4 s Thee
5 assert add(2, 3) ==

6 assert add(-1, 1) ==

7 assert add(0, 0) ==

8 assert add(10, -5) == 5

BAOUEHAONE TEEE FpytestsLHAY, pytestFiENT

EPyCharme$THRER, fRxPiTHmS

1  (new_torch) PS cC:\Users\Lenovo\OneDrive\ f4\AI\Tangchain> conda activate
Tlangchain

2 (Tangchain) PS cC:\Users\Lenovo\OneDrive\Xf4\AI\Tangchain> cd
.\todo_workspace\

3 (langchain) Ps c:\Users\Lenovo\OneDrive\ X f\AI\Tangchain\todo_workspace>

RIathiT

1  pytest -q

REATINT

Terminal  Local + v

Windows Powershell
FRELFT A (C) Microsoft Corporation. f# & it A BLF .

AR H 185 7 £ PowerShell https://aka.ms/pscores

MEANMANRRGRE AT 1116 2.

(new_torch) PS C:\Users\Lenovo\OneDrive\ ¥ £\AI\langchain> activate langchain
(langchain) Ps C:\User‘s\Lenovo\OneDr‘ive\iﬁ\AI\langchaim .\todo_workspace\
(langchain) PS C:\Users\Lenovo\OneDrive\ X #4\AI\langchain\todo_workspace> -q
F [100%]
~ FAILURES
= test_add
&
def test_add():
> e AR T g
> assert add(2, 3) == 5
‘E’L E assert -1 == 5
=) E + where -1 = add(2, 3)
< test_my_add.py:5: AssertionError
short test summary info
® FAILED test_my_add.py::test_add - assert -1 == 5

. 1 failed in 0.11s
2] (langchain) PS C:\Users\Lenovo\OneDrive\ X #§\AI\langchain\todo_workspace> I
(O]

1%

O langchain > todo_ workspace > & test_my add.py <no default server>  9:1 (164 chars, 8 line |

1 (langchain) PS C:\Users\Lenovo\OneDrive\ 4
\AI\Tangchain\todo_workspace> pytest -q

2 F
[100%]
3
FAILURES
4
test_add
6 def test_add():

7 7w 1737 A



8 > assert add(2, 3) ==

9| E assert -1 == 5

10 | E + where -1 = add(2, 3)

11

12  test_my_add.py:5: AssertionError

13 short

test summary info

14 = FAILED test_my_add.py::test_add - assert -1 == 5

15 1 failed in 0.11s

16 (langchain) PS C:\Users\Lenovo\OneDrive\ 4
\AI\Tangchain\todo_workspace>

b Ll

1. pytesttFEER TAELL test_ FFkail _test LERAISE, MM szi4

2. REPATIRA S HFERBLA test FFLAIEREL

3. HUTHESITENEEHS, W Ef7w

4. MR FEHBEEREAmMy_add.pyFiaddERE, BAIFETHINSRUMESE,

2, W38

KRR

1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv

3 import os

4

5 # M.envUfFHnEIA A &

6 Tload_dotenv(override=True)

7

8 CLOSEAI_API_KEY = os.getenv('"CLOSEAI_API_KEY'")

9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")
10
11  model = init_chat_model(

12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )
R TEAIE

1 from langchain.tools import tool

2 from pathlib import Path

3 1import subprocess

4

5 WORKSPACE = Path("../todo_workspace")

6

7 @tool

8 def list_files(path: str = ".") -> str:

9 won
10 FIH TAEX FaE H 3 PR H 3. path HEEZAEX A,
11
12 Args:
13 path: TAEX TR, —ERmBER, BRiAA., R TEXKRESE, ARevin LIEX

CARERTS



14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

target = (WORKSPACE / path).resolve()
workspace_root = WORKSPACE.resolve()

if not str(target).startswith(str(workspace_root)):
return "#5R: HRUiH TEXHNBE .

if not target.exists():
return f"8%: HFAGFE: {path}”

if not target.is_dir(Q):
return f"#5%: AEHZ: {path}"

items = sorted(target.iterdir(), key=lambda p: (p.is_file(Q),
p.name.lower()))
if not items:
return f"HZAZT: {path}"

lines = []

for item in items:
rel = item.relative_to(workspace_root)
kind = "[DIR]" if item.is_dir() else "[FILE]"
Tines.append(f"{kind} {rel.as_posix()3}")

return "\n".join(lines)

@tool
def read_file(path: str) -> str:

B TAEX R EISCASCEN A . path H G AR AR,

Args:
path: TAEXNESCHE4

file_path = (WORKSPACE / path).resolve()

if not str(file_path).startswith(str(WORKSPACE.resolve())):
return "#5¢: HARVFEECTAEX ST

if not file_path.exists():
return "R CHAGFE: {path}”

return file_path.read_text(encoding="utf-8")

@tool
def write_file(path: str, content: str) -> str:

BNTAEX P RSCAS . path R EERAHM HAZ.

Args:
path: TAEXARIS4
content: AN
file_path = (WORKSPACE / path).resolve()
if not str(file_path).startswith(str(WORKSPACE.resolve())):
return "#i: AR5 N TAEX NSO
file_path.write_text(content, encoding="utf-8")
return f"E5 N4 {path}"



71 @tool
72 def run_tests() -> str:

73 e
74 HTAEXIET pytest -q, FFiR[alfH.
75 AEWAEM S5, R B
76 returncode=0|1
77 STDOUT:
78 STDERR:
79 B
80 try:
81 result = subprocess.run(
82 ["pytest”, "-q"],
83 cwd=str (WORKSPACE) ,
84 capture_output=True,
85 text=True,
86 timeout=20,
87 )
88 return (
89 f"returncode={result.returncode}\n\n"
90 f"sTpouT:\n{result.stdout}\n\n"
91 f"STDERR:\n{result.stderr}"
92 )
93 except Exception as e:
94 return 4T RM: {e}”
95
ez

1 from langchain.agents import create_agent

2 from langchain.agents.middleware import TodoListMiddleware

3 from langchain.messages import HumanMessage

4 from rich import print as rprint

5

6 # 1. st Agent

7 agent = create_agent(

8 modeTl=model,

9 # write_todos % T H, TodoListMiddleware EfD&ixX Lt T B A%
10 tools=[1ist_files, read_file, write_file, run_tests],
11 # 5|\ Todo #|EH[a/1;

12 middleware=[TodoListMiddleware()],

13 system_prompt=(

14 "RE—MRILEE BT BEIZPIRTAR, JffH write_todos filERFIAFEL; "
15 "IN EEROCHE . BE RIS T IR . TAEAEE T/EX Rt r. "

16 Vg

17 | )

18

19  # 2. ffifinvokei47 A H

20 print("IEEPAT Agent F5%...")

21

22 final_state = agent.invoke(

23 {

24 "messages": [

25 HumanMessage (content="1Ml{HEE T/EX T my_add.py SO r4RE")
26 ]

27 }

28 )

N
o)



30  rprint(final_state)

31
32 # 3. EMEIRHA AR A A
33 # print("\n" + "="#20 + " 1. "EMMFEERL TODO FIFE "+ "="*20)
34 | #
35  # # TodoListMmiddleware Zf7MiiE], < HIHMRILFRIPIRIEANE] state 1) "todos" FEH
36 # todos = final_state.get("todos", [])
37 | #
38 # if todos:
39 | # for i, item in enumerate(todos, 1):
40 | # # M A AT ke IR S () S S5 A
41 | # content = item.get("content") or item.get("task") or
item.get("text") or str(item)
42  # status = item.get("status", "unknown")
43 | # print(f"{i}. [{status}] {content}")
44 # else:
45 | # print (" RENBIFFAHIT (THe Agent YANAFTEMEK, Bkfilk write_todos L.
Ao
46 #
47 #
48  # print("\n" + "="*20 + " 2. Agent HABEFE " + "="*20)
49 # # FWOHEPIEHR MG —%XHEE (B Agent HIRZAEZ)
50 # if final_state.get("messages"):
51 | # print(final_state["messages"][-1].content)
3. itk
1 IFfE#T Agent fE%. ..
2
3] 1
4 'messages': [
5 HumanMessage (
6 content="iHMRAFEE TI/EX T my_add.py XS,
7 additional_kwargs={},
8 response_metadata={},
9 id="'ed69aa8c-8efc-48cf-9371-6dddee610b14’
10 P
11 AIMessage(
12 content="",
13 additional_kwargs={'refusal': None},
14 response_metadata={
15 'token_usage': {
16 'completion_tokens': 89,
17 'prompt_tokens': 1454,
18 'total_tokens': 1543,
19 'completion_tokens_details': {
20 'accepted_prediction_tokens': 0,
21 'audio_tokens': O,
22 'reasoning_tokens': 0,
23 'rejected_prediction_tokens': 0
24 1
25 'prompt_tokens_details': {'audio_tokens': 0,
'cached_tokens': 0},
26 'latency_checkpoint': {
27 'engine_tbt_ms': 3,
28 'engine_ttft_ms': 41,

29 'engine_ttlt_ms': 352,



30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53

54

55

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77
78
79

'pre_inference_ms': 85,
'service_tbt_ms': 4,
'service_ttft_ms': 376,

'service_ttlt_ms': 681,

'total_duration_ms': 604,

'user_visible_ttft_ms': 291

e

'model_provider': 'openai',

'model_name': 'gpt-5.4-mini-2026-03-17",

'system_fingerprint': None,

'id': 'chatcmpl-DnmNFLIp1B7VszkAwcIx76baz4LEA",

'service_tier': 'default',

'finish_reason': 'tool_calls',

'"logprobs': None
b
jd="1c_run--019e9d5a-1cc2-7f1l1-a0ee-96ae20ce3521-0",
tool_calls=[

{
'name': 'write_todos',
'args': {
'todos': [
{'content': '"RE TIEXLMHFEM my_add.py',
'status': 'in_progress'},

{"content': '[i%L my_add.py AHHICHE /A
i, #kRA", 'status': 'pending'},
{'content': "8 my_add.py R
'status': 'pending'},
{'content': 'izfT pytest KiFBELR",
'status': 'pending'}

}!
'id': 'call_bvFfyzGlYvvkbqPBpUsHIbHa',
'type': 'tool_call'

g
invalid_tool_calls=[],
usage_metadata={
"input_tokens': 1454,
'output_tokens': 89,
'total_tokens': 1543,
"input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}

),

// B T KEfIMessagef) &R

ToolMessage (
content="Updated todo 1ist to [{'content': "H##& LAEXZMIEEN
my_add.py', 'status': 'completed'}, {'content': 'k my_add.py KAHZ<il
R/, #AH 8", 'status': 'completed'}, {'content': '$BE
my_add.py THCHYERIE, 'status': 'completed'l}, {'content': 'iZ{F pytest
KB E4 R, '"status': 'in_progress'}]",
name="'write_todos"',
id="'8a933ec4-dad9-4601-8a10-f5f737cd86d5",
tool_call_id="call_qn9zXN57kgwRc3xSqMPyeu2X"



)y
AIMessage(
content="EEE “my_add.py , ICEGESUR TN, \n\nFKZRIZ TN,
HYET TAEX IR “pytest’ @A H/HRAE], BTG5 o 58 i B )il
iF.  \nBEAZEWF: \n\n " python\ndef add(a: int, b: int) -> int:\n
TSR ] AN EE AT \n return a + b\n  \n\nWURMRIEE, ALk
R 8 il AR S I8, B RIS IR IR SR 45 A IS AT IR . ',
additional_kwargs={'refusal': None},
response_metadata={
'token_usage': {
'completion_tokens': 122,
'prompt_tokens': 2438,
'total_tokens': 2560,
'completion_tokens_details': {
'accepted_prediction_tokens': 0,
'audio_tokens': O,
'reasoning_tokens': 0,
'rejected_prediction_tokens': 0
be
'prompt_tokens_details': {'audio_tokens': 0,
'cached_tokens': 2176},
'Tatency_checkpoint': {
'engine_tbt_ms': 4,
'engine_ttft_ms': 30,
'engine_ttlt_ms': 542,
'pre_inference_ms': 117,
'service_tbt_ms': 4,
'service_ttft_ms': 403,
'service_ttlt_ms': 907,
'total_duration_ms': 792,
'user_visible_ttft_ms': 286

e
'model_provider': 'openai',
'model_name': 'gpt-5.4-mini-2026-03-17",
'system_fingerprint': None,
'id': 'chatcmpl-DnmNRLFPCATYGpAdINQ4qfOCPkxiQ",
'service_tier': 'default',
'finish_reason': 'stop',
'"logprobs': None
o
id="1c_run--019e9d5a-517e-78a2-b846-e93fc8afad87-0",
tool_calls=[],
invalid_tool_calls=[],
usage_metadata={
"input_tokens': 2438,
'output_tokens': 122,
'total_tokens': 2560,
"input_token_details': {'audio': 0, 'cache_read': 2176},
'output_token_details': {'audio': 0, 'reasoning': 0}

1,
'todos': [
{'content': "M& TIEXLMIE my_add.py', 'status':
'completed'},
{'content': '[iiE my_add.py KA/ A, Bl , 'status':
'completed'},



131 {'content': "% my_add.py "RMRALELEL", "status': 'completed'},
132 {'content': 'iz{7 pytest WiFEELR', 'status': 'in_progress'}
133 ]
134 |}

4, St

A7Tik TodolistMiddleware 4324, Agent. TEFIhE4F=3& Z BB ENHRIZREY

O 00N O U1 h W N R

PR R R R R R
N O v bW N R O

[HPiER] -> "5 my_add.py"
|
v
[Agent BH#] -> ZiRFEZSRE TS
|
v
[fix TE] -> /A write_todos(tasks=[...])
|

| TodoListmiddleware ##|-> HzNfENT LHZ%, ¥H State #i {"todos": [..

v
[4k8hAT] -> BHOCE. Bk, Wet. ..

|
v
[m#iRA] -> final_state il 7 HIRAIMFEHL KT "todos" %13

@ todosFIZRRIHEPRiE L T RiFEMAEINA
AL R T —IR5eEE R todosTIREFTIATE

10
11
12

13

-1}

[assistant]: WHRFHIN T AEE: “add(2, 3)° RET -17 A% 5. BERRLE AMES

TR, FFITIREE —MES:

===== TOOL_CALL =====

tool_name=write_todos

tool_args={'todos': [{'content': 'iZfFEAMRLIFHINMCLHE", "status':
"completed'}, {'content': 'f&E my_add.py ¥ add ¥, fHHEMBATINE",
"status': 'in_progress'}, {'content': 'FXKEITIMNALIKAFEE RE/KIN", 'status
"pending'}1}

tool_call_id=call1_00_LC5HmpdlI3PAZwkcImIkzQytL

===== TOOL_RESULT =====

tool_call_id=cal1_00_LC5HmpdlI3PAZwkcImIkzQytL

————— -> WHER <- ---—--

Updated todo Tist to [{'content': 'izfTEIEMIRLAFHIALH", "status':
"completed'}, {'content': '"f&% my_add.py (¥ add &%, AGHIERHATIE",
"status': 'in_progress'}, {'content': 'FEXKIZITIEAPAIGIEBER GRS, 'status
'pending'}]

----- -> WHER <- ---—--

@ todosHIRANS R HFERS : statusfllcontent, FIZRRES, BERAE
FOEMAPRSHE=MEE:

e in_progress: IFfE#HT

L

.



o completed: EFehk
e pending: 4T

@ ST —1 8, agent&EFTo-do lists

XERRES FEHRENH AR EY, BeENRZETHR.
3.1 ModelCallLimitMiddlewareri[a){4}
PREEELERIREL, BRFBRIEIR, =HlARERA.

Z001: BOIERE-AIEERL

1 from langchain.chat_models import init_chat_model

2 from dotenv import Tload_dotenv

3 dimport os

4

5 # M.enviCfF g AT &

6  Tload_dotenv(override=True)

7

8 CLOSEAI_API_KEY = OS.getenv("CLOSEAI_API_KEY")

9 CLOSEAI_BASE_URL = os.getenv("CLOSEAI_BASE_URL")
10
11  model = init_chat_model(
12 model="gpt-5.4-mini",
13 model_provider="openai",
14 api_key=CLOSEAI_API_KEY,
15 base_url=CLOSEAI_BASE_URL
16 )

1 from langchain.agents import create_agent

2 from langchain.agents.middleware import ModelcallLimitMiddleware
3 from langgraph.checkpoint.memory import InMemorySaver
4 from Tangchain.messages import SystemMessage, HumanMessage, AIMessage,

ToolMessage

5

6 from typing import List

7

8 agent = create_agent(

9 modeT=model,
10 checkpointer=InMemorySaver(), # Required for thread Timiting
11 tools=[],

12 middTeware=[

13 ModelcallLimitMiddleware(

14 thread_limit=2, # GANLREHRZ2RBEATH

15 # run_limit=5, # FIKEITHREZ5K

16 exit_behavior="end", # iAZI[EHITiEH

17 Ve

18 1¢

19 )

20

21

22 def pretty_iterate_msg(messages: List[SystemMessage | HumanMessage |

AIMessage | ToolMessage]):
23 for msg in messages:


af://n424
af://n426
af://n428

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Tt

msg.pretty_print()
config = {"configurable": {"thread_id": "1"}}
response_first = agent.invoke({
"messages": [HumanMessage("fRiF")]},
config=config
)
print("=" * 30, "> first <", "=" * 30)
pretty_iterate_msg(response_first["messages"])
response_second = agent.invoke({
"messages": [HumanMessage ("R 2&#E? ")},
config=config
)
print("=" * 30, "> second <", "=" * 30)
pretty_iterate_msg(response_second["messages"])
response_third = agent.invoke({
"messages": [HumanMessage ("VRAER: Mt 42 ")},
config=config
)
print("=" * 30, "> third <", "=" * 30)
pretty_iterate_msg(response_third["messages"])
1 > first <
2 Human Message
3
4 REF
5 Ai Message
PRUF Y A2 FRAT LA ARG 2
> second <
9 Human Message
10
11 KaF
12 Ai Message
13
14 | fREFY AT LR AR 2
15 Human Message
16
17 | R HE?
18 Ai Message
19
20  FsE chatGPT, —/1“H OpenAI JIZH) AT BT
21 FETUATEAREZ M. 546, B, B, RmAE. SRR,
22
23 WHRRIEE, W] L E S R RIREE M 4 .



24 > third <

25 Human Message

26
27 | bt
28 Ai Message

29
30 | IREF! A AFRAT AR A ?
31 Human Message

32
33 | RREHE?
34 Ai Message

35

36 &2 chatGPT, —4“H OpenAI I AT BIF.

37 | RATDAESAREIZ . S1E. #E. B4, e, SKIREE.
38

39 | WnRREE, WA DLE S R AR 4 .

40 Human Message

41
42 RAEFEIRAAT 4 2
43 Ai Message

44
45 Model call Timits exceeded: thread Timit (2/2)

#612: BASIERE-NRE

1 from langchain.agents import create_agent

2 from langchain.agents.middleware import ModelcCallLimitMiddleware
3 from langgraph.checkpoint.memory import InMemorySaver

4 from Tlangchain.messages import SystemMessage, HumanMessage, AIMessage,

TooTMessage

5

6 from typing import List

7

8 agent = create_agent(

9 modeTl=model,
10 checkpointer=InMemorysaver(), # Required for thread Timiting
11 tools=[],
12 middleware=[
13 ModelcalTLimitMidd]leware(
14 thread_limit=2,
15 # run_limit=5,
16 exit_behavior="error",
17 Ve
18 1
19 D
20
21

22 def pretty_iterate_msg(messages: List[SystemMessage | HumanMessage |
AIMessage | ToolMessage]):


af://n435

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Tt

for msg in messages:
msg.pretty_print()
config = {"configurable": {"thread_id": "1"}}
response_first = agent.invoke({
"messages": [HumanMessage("fR#f") ]},
config=config
)
print("=" * 30, "> first <", "=" * 30)
pretty_iterate_msg(response_first["messages"])
response_second = agent.invoke({
"messages": [HumanMessage("fR/ZifE? ")1},
config=config
)
print("=" * 30, "> second <", "=" * 30)
pretty_iterate_msg(response_second["messages"])
response_third = agent.invoke({
"messages": [HumanMessage ("{RAEFEHAMAT2? ")]13,
config=config
)
print("=" * 30, "> third <", "=" * 30)
pretty_iterate_msg(response_third["messages"])
1 > first <
2 Human Message
PREF
Ai Message
6
7 | ARG B AT AR 2
8 > second <
9 Human Message
10
11 | RLF
12 Ai Message
13
14 | REF BT ARG 2
15 Human Message
16
17 | R2iE?
18 Ai Message
19
20 k&2 chatGPT, —1-H OpenAI VIZH AL BT,
21 | RATUCAEAREIZ . SEEE. BIE. B4, fwfE. KRR,

22




23
24
25
26
27

28

RAEH A2 2

Traceback. ..

ModelcalTLimitExceededError:

2/2)

Model call Timits exceeded:

thread 1limit

During task with name 'ModelcallLimitMiddleware.before_model' and id
'42468735-c5e0-c935-6c91-26d7d4f04195"

#613: FIRIFARRE-RHHEL
FEfake-serverEEMATERER, BT

O 00 N O U1 D W N B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41

42

import json
import random
import time
from http.server import BaseHTTPRequestHandler, HTTPServer

class FakeDeepSeekHandler(BaseHTTPRequestHandler):

def do_POST(self):

content_length = int(self.headers.get("Content-Length", 0))
raw_body = self.rfile.read(content_length).decode("utf-8")

print("\n" +

json_body = None
try:

100)

json_body = json.loads(raw_body)
print("[JSON BODY]")
print(json.dumps(json_body, ensure_ascii=False, indent=2))
except Exception as e:
print("[JSON PARSE ERROR]™)

print(repr(e))

response = {

'email':

"id": "chatcmpl-test",
"object": "chat.completion",
"created": int(time.time()),
"model": "any",
"choices": [
{
"index": 0,
"message": {
"role": "assistant",
"content": "",
"tool_calls": [
{
"id": "call_ 1",
"type": "function",
"function": {
"name": json_body["tools"][0]
["function"]["name"],
"arguments": json.dumps(
{'name’: "R,
'songhongkang@atguigu.cn', 'phone': '12345678912'},

ensure_ascii=False


af://n440

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

71

72

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

"name": json_body["tools"][1]["function"]["name"],

3
}
1
be
"finish_reason": "stop"
}

1
"usage": {

"prompt_tokens": 1,

"completion_tokens": 1,

"total_tokens": 2

3

}

append_val = {
"id": "call_ 2",
"type": "function",
"function": {

"arguments": json.dumps(
{'event_name': '¥WHEsS",
ensure_ascii=False

)

3
}

if random.randint(1l, 10) > 2:

'2026-03-27"'}%,

response["choices"][0]["message"]

["tool_calls"].append(append_val)

# response["choices"][0]["message"]["tool_calls"][0]["function"]

["arguments"] = json.dumps(

# {'namel': '"BEJHfE", 'email2':
'phone': '12345678912'},

# ensure_ascii=False

#)

print("\n" + "=" * 100)

print("[RESPONSE]")

print(json.dumps(response, ensure_ascii=False, indent=2))

body = json.dumps(response, ensure_ascii=False).encode("utf-8")

self.send_response(200)

self.send_header("cContent-Type", "application/json; charset=utf-8")
self.send_header("content-Length", str(len(body)))

self.end_headers()
self.wfile.write(body)

def log_message(self, format, *args):

pass

def main(Q:

server = HTTPServer(("127.0.0.1", 8889), FakeDeepSeekHandler)
print("Fake DeepSeek server running at http://127.0.0.1:8889")

server.serve_forever()

'songhongkang@atguigu.cn',



if _name_ == "_main__":
main()

IR RESmABEER0WMREHIFEMN, A —ESSHRRIERN T EEREIRS,
HJURRITEZIRER.

B

from langchain.agents import create_agent

from langchain.agents.middleware import ModelcCallLimitMiddleware

from langgraph.checkpoint.memory import InMemorySaver

from langchain.messages import SystemMessage, HumanMessage, AIMessage,
ToolMessage

from langchain_deepseek import ChatDeepSeek

from pydantic import BaseModel, Field, Secretstr
from typing import List, Union
from dotenv import Toad_dotenv

load_dotenv()

model = ChatDeepSeek(
model="any",
api_base="http://localhost:8889",
api_key=Secretstr("<KEY>")

class cContactInfo(BaseModel):
B3Vl 0] 73 e
name: str = Field(description="F/ 4"
email: str = Field(description="/H/"#E4hhL")
phone: str = Field(description="H)"[{FH 5"

class EventInfo(BaseModel):
event_name: str = Field(description="=F&#")
date: str = Field(description="3iff&k4HH™)

agent = create_agent(
model=model,
checkpointer=InMemorySaver(), # Required for thread Timiting
tools=[],
middTeware=[
ModeTcallLimitMiddleware(
# thread_Timit=2,
run_Timit=3,
exit_behavior="end",
De
P
response_format=Union[ContactInfo, EventInfo]

config = {"configurable": {"thread_id": "1"}}
response = agent.invoke({
"messages": [HumanMessage("{k#F")13,

[—)
=



49
50
51
52
53
54

e

config=config

for msg in response["messages"]:

O 00 N O v

10
11
12
13
14
15
16
17

18
19
20

21
22

23
24
25

26
27

28
29
30
31
32
33
34
35
36
37
38
39
40

msg.pretty_print()

o [Om

«[1m Human Message

TRuF

o [Om

o[1m Ai Message

Tool calls:

ContactInfo (call_1)

call 1ID: call_1l

Args:
name: FEIifE

email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)

call 1ID: call_2

Args:
event_name: %I HJEBI%
date: 2026-03-27

o [Om

«[1m Tool Message

Name: ContactInfo

Error: Model incorrectly returned multiple structured responses

(CcontactInfo, EventInfo) when only one is expected.

Please fix your mistakes.

«[1m Tool Message

o [Om
Name: EventInfo

Error: Model incorrectly returned multiple structured responses

(ContactInfo, EventInfo) when only one is expected.

Please fix your mistakes.

O [GII

«[1m Ai Message

Tool calls:
ContactIinfo (call_1l)
call 1ID: call_1l
Args:
name: /Ml
email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)
call 1ID: call_2
Args:
event_name: [HIHEB%
date: 2026-03-27

o [OII

«[1m Tool Message




41
42
43

44
45

46
47
48

49
50

51
52
53
54
55
56
57
58
59
60
61
62
63

64
65
66

67
68

69
70
71

72
73

74
75

514

A W N R

O 00 N O »n

Name: ContactInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.
Please fix your mistakes.

e[1m Tool Message
o [Om
Name: EventInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one 1is expected.
Please fix your mistakes.

[1m Ai Message
o [Om
Tool calls:
ContactIinfo (call_1)
call 1ID: call_1l
Args:
name: K
email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)
call 1ID: call_2
Args:
event_name: [1J¥(001 H jHzh<
date: 2026-03-27

«[1m Tool Message
o« [Om
Name: ContactInfo

Error: Model incorrectly returned multiple structured responses
(ContactInfo, EventInfo) when only one is expected.
Please fix your mistakes.

«[1m Tool Message
° [GII
Name: EventInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

«[1m Ai Message

o [Gu

Model call Timits exceeded: run 1limit (3/3)

IR RS

from langchain.agents import create_agent

from langchain.agents.middleware import ModelcCallLimitMiddleware

from langgraph.checkpoint.memory import InMemorySaver

from langchain.messages import SystemMessage, HumanMessage, AIMessage,
ToolMessage

from langchain_deepseek import ChatDeepSeek

from pydantic import BaseModel, Field, SecretStr
from typing import List, Union
from dotenv import load_dotenv


af://n449

10
11  Toad_dotenv(override=True)
12 model = ChatDeepSeek(

13 model="any",

14 api_base="http://localhost:8889",

15 api_key=Secretstr("<KEY>")

16 )

17

18

19 class ContactInfo(BaseModel):

20 B Vel 0) /3 v

21 name: str = Field(description="H,/"#4")

22 email: str = Field(description="F /it
23 phone: str = Field(description="H/ "IFH.5")
24

25

26 class EventInfo(BaseModel):

27 event_name: str = Field(description="Z{%#")
28 date: str = Field(description="3/f&EHH™)
29

30

31 agent = create_agent(

32 modeT=model,

33 checkpointer=InMemorySaver(), # Required for thread Timiting
34 tools=[],

35 middleware=[

36 ModeTcallLimitMiddleware(

37 # thread_limit=2,

38 run_Timit=3,

39 exit_behavior="error",

40 Ve

41 1,

42 response_format=Union[ContactInfo, EventInfo]
43 )

44

45

46  config = {"configurable": {"thread_id": "1"}}
47  response = agent.invoke({

48 "messages": [HumanMessage("{k#F")13,
49 config=config
50 | )
51
52 for msg in response["messages"]:
53 msg.pretty_print()
54
el

1 Traceback...
ModelcallLimitExceededError: Model call Timits exceeded: run 1imit (3/3)
buring task with name 'ModelcCallLimitMiddleware.before_model' and id
'e731473b-d9c6-d07d-2392-40d38f0f7219"'



3.2 ToolCallLimitMiddlewareHi|a){4

REITEEARE, LA REIFFETIR AENRURE, AL REFETE AIERREL
{ERMT:

o BRI ZIE R LS RAVIMEBAPI

o [REIMEMEREEIREEIREKINE

o ERAgentfENTCIRTEER

BHITAE=MER:

e error: EHiZHISE

e end: FERENE

e continue: #4Riz{TAgent, IXE2EIAITH, IWATAgent&E T EAABHIRFEIISEEIRAE
B, EEBITREEETH, NREREHARE, TRESEER, AT EEXFER, IS
Hfake server2LA20%AIBEZRE HIEFRIMEL, MTEELL LETEER.

611: BAIEIREI-IELR

1  from langchain.agents import create_agent

2 from langchain.agents.middTeware import ToolcallLimitMiddleware
3 from langgraph.checkpoint.memory import InMemorySaver

4 from Tangchain.messages import SystemMessage, HumanMessage, AIMessage,

ToolMessage

5 from Tangchain_deepseek import ChatDeepSeek

6

7 from pydantic import BaseModel, Field, SecretStr

8 from typing import List, Union

9 from dotenv import Toad_dotenv
10

11  Toad_dotenv(override=True)
12  model = ChatbeepSeek(

13 model="any",

14 api_base="http://localhost:8889",

15 api_key=Secretstr("<KEY>")

16 )

17

18

19 class contactInfo(BaseModel):

20 U RER R A

21 name: str = Field(description="H,/"#4")

22 email: str = Field(description="F/ HsaHdE"™)
23 phone: str = Field(description="H /" {FH5")
24

25

26 class EventInfo(BaseModel):

27 event_name: str = Field(description="3{F&H")
28 date: str = Field(description="3i{f% £ HE™)
29

30

31 agent = create_agent(

32 modeTl=model,

33 checkpointer=InMemorySaver(), # Required for thread Timiting
34 tools=[],

35 middleware=[

36 ToolcallLimitMiddleware(

37 # thread_limit=2, # HANLEHRZ 2R THEH


af://n454
af://n472

38
39
40
41
42
43
44
45
46

47
48
49
50
51
52
53
54
55
56

def pretty_iterate_msg(messages: List[SystemMessage | HumanMessage |

run_limit=2, # BIRIBITHRE2IX

exit_behavior="end",
),
e

response_format=Union[ContactInfo, EventInfo]

AIMessage | ToolMessage]):

for msg in messages:
msg.pretty_print()

config = {"configurable": {"thread_id": "1"}}
response = agent.invoke({
"messages": [HumanMessage("{xF")1},

)

config=config

pretty_iterate_msg(response["messages"])

H oW N

O 00 N O v

10
11
12
13
14
15
16
17

18
19
20

21
22

23
24
25

26
27

e[1m Human Message

o [Om

Gy

o [Om

o[1m Ai Message

Tool calls:
ContactInfo (call_1)
call 1ID: call_1l
Args:
name: JEIi{#
email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)
call 1ID: call_2
Args:
event_name: [9J¥(001 H JHzh&
date: 2026-03-27

o [Om

«[1m Tool Message

Name: ContactInfo

Error: Model incorrectly returned multiple structured responses

(ContactInfo, EventInfo) when only one is expected.

Please fix your mistakes.

«[1m Tool Message

o [Gu

Name: EventInfo

Error: Model incorrectly returned multiple structured responses

(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

o[1Im Ai Message

° [Gu




28
29
30
31
32
33
34
35
36
37
38
39
40

41
42
43

44
45

46
47
48

49
50

51
52
53
54

55
56
57
58

59
60

2512

A W N R

O 00 N O v

10
11
12
13

Tool calls:
ContactInfo (call_1)
call 1ID: call_1l
Args:
name: JFREJIIH
email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)
call 1ID: call_2
Args:
event_name: [HJ3H jHzh&
date: 2026-03-27

e[1m Tool Message

o [Om
Name: ContactInfo

Error: Model incorrectly returned multiple structured responses
(ContactInfo, EventInfo) when only one is expected.
Please fix your mistakes.

«[1m Tool Message
o [Om
Name: EventInfo

Error: Model incorrectly returned multiple structured responses
(ContactInfo, EventInfo) when only one is expected.

Please fix your mistakes.

«[1m Tool Message

o [Om
Name: ContactInfo

Tool call 1imit exceeded. Do not make additional tool calls.
e[1m Tool Message

o [Om
Name: EventInfo

Tool call Timit exceeded. Do not make additional tool calls.
«[1m Ai Message

O [OII

Tool call Timit reached: run 1limit exceeded (4/2 calls).

BARIEIRE-SE

from langchain.agents import create_agent

from langchain.agents.middleware import ToolcCallLimitMiddleware

from langgraph.checkpoint.memory import InMemorySaver

from langchain.messages import SystemMessage, HumanMessage, AIMessage,
ToolMessage

from langchain_deepseek import ChatDeepSeek

from pydantic import BaseModel, Field, SecretStr
from typing import List, Union
from dotenv import load_dotenv

load_dotenv(override=True)
model = ChatDeepSeek(

model="any",


af://n477

14 api_base="http://localhost:8889",

15 api_key=Secretstr("<KEY>")

16 )

17

18

19 class ContactInfo(BaseModel):

20 B i Wl 0] P32

21 name: str = Field(description="Jf]/"#:4&")

22 email: str = Field(description="H/fisFEHnE")
23 phone: str = Field(description="H}"HFHL5")
24

25

26 class EventInfo(BaseModel):

27 event_name: str = Field(description="={F&#")
28 date: str = Field(description="Zi{F4HIH")
29

30

31 agent = create_agent(

32 modeT=model,

33 checkpointer=InMemorySaver(), # Required for thread Timiting
34 tools=[],

35 middTeware=[

36 ToolcallLimitMiddleware(

37 # thread_Tlimit=2,

38 run_limit=2,

39 exit_behavior="error",

40 ),

41 1,

42 response_format=Union[ContactInfo, EventInfo]
43 1)

44

45

46 def pretty_iterate_msg(messages: List[SystemMessage | HumanMessage |
AIMessage | ToolMessage]):

47 for msg in messages:
48 msg.pretty_print()
49

50

51 config = {"configurable": {"thread_id": "1"}}
52  response = agent.invoke({

53 "messages": [HumanMessage("{RiF")13,
54 config=config
55| )

56 pretty_iterate_msg(response['"messages"])

T

1 Traceback...

2  ToolcallLimitExceededError: Tool call Timit reached: run 1imit exceeded
(4/2 calls).

3  During task with name 'ToolcallLimitMiddleware.after_model' and id
'065d5983-8a8a-2clc-0b6f-d9f365cl22ba’



F6U3: X FPRG-HEHETT

from langchain.agents import create_agent

from langchain.agents.middleware import ToolcCallLimitMiddleware

from langgraph.checkpoint.memory import InMemorySaver

from Tangchain.messages import SystemMessage, HumanMessage, AIMessage,
TooTMessage

from langchain_deepseek import ChatDeepSeek

from pydantic import BaseModel, Field, SecretStr
from typing import List, Union
from dotenv import load_dotenv

load_dotenv(override=True)

model = ChatDeepSeek(
model="any",
api_base="http://Tocalhost:8889",
api_key=Secretstr("<KEY>")

class cContactInfo(BaseModel):
"UUH PRI
name: str = Field(description="J{/#:4")
email: str = Field(description="F]/ W4 HbE")
phone: str = Field(description="H/"IFH.5")

class EventInfo(BaseModel):
event_name: str = Field(description="2{}#F")
date: str = Field(description="Z{F% " HE™)

agent = create_agent(
modeT=modeT,
checkpointer=InMemorySaver(), # Required for thread Timiting
tools=[],
middleware=[
ToolcallLimitMiddleware(
# thread_limit=2,
run_Timit=2,
exit_behavior="continue",
Ve
1¢

response_format=Union[ContactInfo, EventInfo]

def pretty_iterate_msg(messages: List[SystemMessage | HumanMessage |
AIMessage | ToolMessage]):
for msg in messages:
msg.pretty_print()

config {"configurable": {"thread_id": "1"}}

# seen = set()


af://n482

54
55 response = agent.invoke({

56 "messages": [HumanMessage("fR#f") ]},
57 config=config
58 )

59 pretty_iterate_msg(response['"messages"])

oifa

1 «[1m Human Message
e [Om

PRUF

4 e[1m Ai Message
o [Om
Tool calls:
ContactInfo (call_1)
call ID: call_1
Args:

name: JEIT{#
10 email: songhongkang@atguigu.cn
11 phone: 12345678912
12  EventInfo (call_2)
13  call 1ID: call_2
14 | Args:
15  event_name: [R¥IWHHZE
16 date: 2026-03-27

O 00 N O U

17 «[1m Tool Message
e [Om

18 Name: ContactInfo

19

20  Error: Model incorrectly returned multiple structured responses
(ContactInfo, EventInfo) when only one is expected.
21 Please fix your mistakes.

22 «[1m Tool Message
e [Om

23  Name: EventInfo

24

25 Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.

26 Please fix your mistakes.

27 «[1m Ai Message
«[Om

28 Tool calls:

29 contactinfo (call_1)

30 call 1ID: call_1

31 Args:

32 | name: R

33 email: songhongkang@atguigu.cn

34 phone: 12345678912

35 EventInfo (call_2)

36 call 1ID: call_2

37 Args:

38  event_name: [H¥IHHzhE

39 date: 2026-03-27

40 e[1m Tool Message
o [Om




41
42
43

44
45

46
47
48

49
50

51
52
53
54

55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71

72
73
74

75
76

77
78
79

80
81

82
83
84
85

86

Name: ContactInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

«[1m Tool Message

o [Om
Name: EventInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

«[1m Tool Message

o [Om
Name: ContactInfo

Tool call 1imit exceeded. Do not make additional tool calls.
e[1m Tool Message

«[Om
Name: EventInfo

Tool call Timit exceeded. Do not make additional tool calls.
«[1m Ai Message

o« [Om
Tool calls:
ContactInfo (call_1)
call 1Ip: call_l
Args:
name: FEIT{H
email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)
call 1ID: call_2
Args:
event_name: [H¥3iH jHzh4
date: 2026-03-27

«[1m Tool Message
e [Om
Name: ContactInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

e[1m Tool Message

e [Om
Name: EventInfo

Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

e[1m Tool Message

e [Om
Name: ContactInfo

Tool call Timit exceeded. Do not make additional tool calls.
«[1m Tool Message

o [Om
Name: EventInfo




87
88
89

90
91
92
93
94
95
96
97
98
99
100
101
102

103
104
105

106
107

108
109
110

111
112

113
114
115
116

117
118
119
120

121
122
123
124
125
126
127
128
129
130
131
132
133

134
135

Tool call 1imit exceeded. Do not

make additional tool calls.

«[Om

e[1m Ai Message

Tool calls:

ContactInfo (call_1)

call 1ID: call_1l

Args:
name: FEITifE

email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)

call 1ID: call_2

Args:
event_name: % HE B4
date: 2026-03-27

o [Om

«[1m Tool Message

Name: ContactInfo

Error: Model incorrectly returned multiple structured

responses

(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

o [Om

«[1m Tool Message

Name: EventInfo

Error: Model incorrectly returned multiple structured

responses

(Contactinfo, EventInfo) when only one is expected.

Please fix your mistakes.

o [Om

«[1m Tool Message

Name: ContactInfo

Tool call 1imit exceeded. Do not

make additional tool calls.

e[1m Tool Message

«[Om

Name: EventInfo

Tool call Timit exceeded. Do not

make additional tool calls.

«[1m Ai Message

o [Om

Tool calls:
ContactInfo (call_1)
call 1ID: call_ 1l
Args:
name: FEIT{H
email: songhongkang@atguigu.cn
phone: 12345678912
EventInfo (call_2)
call 1ID: call_2
Args:
event_name: [1¥3i H jHzh4
date: 2026-03-27

e [Om

e[1m Tool Message

Name: ContactInfo



136  Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.
137 Please fix your mistakes.

138 e[1m Tool Message
e [Om

139 Name: EventInfo

140

141  Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.
142 Please fix your mistakes.

143 o[1m Tool Message
«[Om
144 Name: ContactInfo
145
146  Tool call 1imit exceeded. Do not make additional tool calls.
147 «[1m Tool Message
o [Om
148 Name: EventInfo
149
150 Tool call Timit exceeded. Do not make additional tool calls.
151 e[1m Ai Message
o [Om

152  Tool calls:

153 contactInfo (call_1)

154 call 1D: call_l

155 | Args:

156  name: HEIfifH

157 email: songhongkang@atguigu.cn
158 phone: 12345678912

159 EventInfo (call_2)

160 call 1ID: call_2

161 Args:

162  event_name: (%[ E5h4
163 date: 2026-03-27

164 «[1m Tool Message
«[Om

165 Name: ContactInfo

166

167 Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.
168 Please fix your mistakes.

169 «[1m Tool Message
o [Om

170 Name: EventInfo

171

172  Error: Model incorrectly returned multiple structured responses
(Contactinfo, EventInfo) when only one is expected.
173 Please fix your mistakes.

174 «[1m Tool Message
o [Om
175 Name: ContactInfo
176
177 Tool call Timit exceeded. Do not make additional tool calls.
178 o[1m Tool Message
«[Om
179 Name: EventInfo
180

181 Tool call 1imit exceeded. Do not make additional tool calls.



182 «[1m Ai Message
e [Om

183 Tool calls:

184 contactInfo (call_1)

185 call 1D: call_l

186 @ Args:

187  name: HEITfH

188 email: songhongkang@atguigu.cn

189 phone: 12345678912

190 e[1m Tool Message
«[Om

191 Name: ContactInfo

192

193 Returning structured response: name='J&/ifif#"
email="songhongkang@atguigu.cn' phone='12345678912"

194 «[1m Tool Message
o [Gn

195 Name: ContactInfo

196

197  Tool call Timit exceeded. Do not make additional tool calls.

3.3 ModelFallbackMiddlewareH[a){%
TR, SERBTANRN, SREARE,

25511

O 0 N O Uil » W N B

PR R R R R R R R
©® N UV A WNR O

from langchain.agents.middleware import ModelFallbackmiddleware
from langchain.chat_models import init_chat_model

# 8 X F AR A
primary_model = init_chat_model("openai:gpt-5.4-mini")

fallback = ModelFallbackmiddleware(
fallback_models=[
init_chat_model("openai:gpt-40-mini"),
init_chat_model ("anthropic:claude-3-haiku")

agent = create_agent(
model=primary_model,
tools=[],
middleware=[fallback],

Zp12:

O N O U1 A W N R

from langchain.agents import create_agent
from langchain.agents.middleware import ModelFallbackmiddleware
from langchain.messages import HumanMessage

from dotenv import load_dotenv

load_dotenv(override=True)


af://n487

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

e

agent = create_agent(
model="deepseek:fake_model",
tools=[1],
middTeware=[
ModeTFallbackmiddTeware(
"deepseek-v4-flash",
"deepseek-v4-pro",
Do
P

response = agent.invoke({
"messages": [HumanMessage("f{r&Z#E? ")]

D)

last_msg = response["messages"][-1]
print(last_msg)

print('=" * 30, '-> model_name <-', '=' * 30)
print(last_msg.response_metadata.get("model_name™))

content="{RIFIF ! IK2DeepSeek, HIAERZ AT AIEWAIIT. @ \n\nkWEEEHE
o \n- FEERAEA BERCARSRAEEE R, AUSk\n- *FarRR) LR SCRED R A IMIN LR
SCEH, TR () =3B AR AR P A\Nn- ¥ SO AR B STRE AR T
PDF. Word. Excel. PPTE (M, AEEHBOLHHICFEE\N- **BRMgR**. BATFERT
HIFE, BIA IR EOHE B \n- **EEIZH . fEAppn SCRAE & A \n\nF B 11
1ET202545H, /RILHREAIAN . bl 7 R BRI . Tk TAEEEH N
o, AR REREAEIR \n\nGH2RATLIHRNL? # ' additional_kwargs=
{'refusal': None, 'reasoning_content': "fFfy, FFR T —ANARE LRI EIRA D
A URRIME? T X —NEINE AT, H R AT REARB IR S AR, DM SR AR ER
BRI, \n\nFFHES H—NEW . SHMNERAA, WHERNS 0. QIEH. ZODRf—
EOCHERE A (Lhinfedh. K BT STHeEE) |, iEH PO T IR R A T B . IR RO
DIRG9l PR R. \n\n8 2] 7 RS KFRE S0k, K50
CEARME BB BRI, HEEBRZSIED MAROMER, REREFTMANSE. '}
response_metadata={'token_usage': {'completion_tokens': 296,
'prompt_tokens': 6, 'total_tokens': 302, 'completion_tokens_details':
{'accepted_prediction_tokens': None, 'audio_tokens': None,
'reasoning_tokens': 126, 'rejected_prediction_tokens': None},
'prompt_tokens_details': {'audio_tokens': None, 'cached_tokens': 0},
'prompt_cache_hit_tokens': 0, 'prompt_cache_miss_tokens': 6},
'model_provider': 'deepseek', 'model_name': 'deepseek-v4-flash',
'system_fingerprint': 'fp_8b330d02d0_prod0820_fp8_kvcache_20260402",
'id': '618d4649-1de7-439d-blcc-fe2bafb06afe', 'finish_reason': 'stop',
'lTogprobs': None} id='Tc_run--019eac53-2db9-75c2-8493-b351c34ae7ae-0"'
tool_calls=[] invalid_tool_calls=[] usage_metadata={'input_tokens': 6,
'output_tokens': 296, 'total_tokens': 302, 'input_token_details':
{'cache_read': 0}, 'output_token_details': {'reasoning': 126}}

-> model_name <-

deepseek-v4-flash



3.4 LLMToolSelectorMiddlewarerja{4

EEe T Bk,
HTEKSZH, BFEEHmEREXRNANTIA.
S5

e model : BFIEMIEAFIEE
e max_tools : [REALAARNIEZE
e always_include : EETER#ITEL

1 from langchain.agents.middleware import LLMToolSelectorMiddleware
2

3  tool_selector = LLMToolSelectorMiddleware(
4 model="openai:gpt-5.4-mini",

5 max_tools=5, # mzikfE 5 PNITH

6 always_include=["get_weather"]

7))

8

9 agent = create_agent(
10 model="deepseek-v4-flash",
11 tools=[...1004TH...], # EZTH
12 middleware=[tool_selector]
13 )

2611
HRA BRI AR

1 from langchain.chat_models import init_chat_model
2 from dotenv import Toad_dotenv

3 import os

4

5 # M.envilfF g a5

6  Tload_dotenv(override=True)

7

8 model_out = init_chat_model(

9 model="gpt-5.4-mini",
10 model_provider="openai",
11 api_key=os.getenv("CLOSEAI_API_KEY"),
12 base_url=0s.getenv("CLOSEAI_BASE_URL")

=
w
—
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33
34
35
36
37
38
39
40

from langchain.chat_models import init_chat_model
from dotenv import load_dotenv
import os

# M. envICAEH MBI G AR
load_dotenv(override=True)

model_in = init_chat_model(
model="gpt-40-mini",
model_provider="openai",
api_key=os.getenv("CLOSEAI_API_KEY"),
base_url=os.getenv("CLOSEAI_BASE_URL")

from langchain.agents import create_agent

from langchain.agents.middleware import LLMToolSelectorMiddleware
from Tangchain.messages import HumanMessage

from langchain.tools import tool

@tool

def get_weather(city: str):
R R
return f"{city}sKKSHEEA"

@tool
def get_news():
" A H A A
return ("4 HEPAHEME: "
" R U IR R 2L i)

@tool
def calculate(numl: int, num2: int) -> 1int:

PATHCEATT

Args:
numl: Z5—/MIn#
num2: 5 Nn%

return numl + num2

@tool
def search_stock(symbol: str):

ABEEATE

Args:
symbol: MZERHG

return "iIZBESRITEAE"



41

42
43  agent = create_agent(
44 modeT=model_out,
45 tools=[get_weather, get_news, calculate, search_stock],
46 middleware=[
47 LLMToolSeTlectorMiddleware(
48 modeT=model_in,
49 max_tools=0,
50 always_include=["get_weather"]
51 Ve
52 1;
53 1)
54
55 response = agent.invoke({
56 "messages": HumanMessage ("JLI AR RS U ? 4 HB R E")
57 B
58
59 for msg in response['"messages"]:
60 msg.pretty_print()
Bt
1 Human Message
2
3 dEIRARRAT? A
4 Ai Message
5 Tool calls:
6 get_weather (call_dzzxfugchN0OiXX7HXXwCEman)
7 call 1D: call_dzzxfugchNOiXX7HXXwCEman
8 Args:
9 city: Jbxt
10 Tool Message

11 Name: get_weather

12

13 dE S RRATE M

14 Ai Message
15

16 | JLHARR: R

17

18 KT+ HHmME =, I H FI i BRI N B .
19 ARARIER, FATRAFER.
20 1. FEERSCLEGUE BB M E CGnERN. BiR. W2, B BED

21 2. FEARARRSL AT [ A / b {2
22 3. ARt DA R IRAETE T I IS RS o A e, JRORAS AR A Bl AT B

454502

from langchain.agents import create_agent

from langchain.agents.middleware import LLMToolSelectorMiddleware
from langchain.messages import HumanMessage

from Tangchain.tools import tool

vl D W N
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6

7  @tool

8 def get_weather(city: str):

9 U R E R TR AR

10 return f"{city}4KRKSHEH"

11

12

13  @tool

14 def get_news():

15 "R A P e A

16 return ("4 HEABEBEZE: "

17 "y = R I T ROR 2RI
18

19

20 @tool

21  def calculate(numl: int, num2: int) -> int:
22 e

23 PATH T

24

25 Args:

26 numl: Z—M0%L

27 num2: 5 AN

28 e

29 return numl + num?2

30

31

32  @tool

33 def search_stock(symbol: str):

34 e

35 IR AT

36

37 Args:

38 symbol: HZALHY

39 o

40 return "ZEES RATE A"

41

42

43  agent = create_agent(

44 modeT=model_out,

45 tools=[get_weather, get_news, calculate, search_stock],
46 middleware=[

47 LLMToolSeTlectormiddleware(
48 modeT=model_in,

49 max_tools=0,

50 always_include=["get_news"]
51 De

52 1

53 1)

54

55 response = agent.invoke({

56 "messages": HumanMessage ("L 4 KRS ? A HoB ")
57 | 1)

58

59 for msg in response["messages"]:
60 msg.pretty_print()

oia
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14
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16
17
18
19
20
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23
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23
24
25
26
27

Human Message

LSRR ? A HHr A
Ai Message

Tool calls:

get_news (call_cbdhlrlwCuyd3YOQtRT4gnLo)
call 1p: call_cbdhlrlwCuyd3YOQtRT4gnLo
Args:

Tool Message

Name: get_news

A E P AR ES . o O = A8 e T PR K 24 1 Uk
Ai Message

ATt U 4 3 I

= wnfoly AR I LA R A 2l ¢

FIBh, w4 R TR A T B BRI R AR
AR, TR LU AR

1. SRUE AR EL I R S B R R R
2. (REVRRIEE **La0AR. K. K%, T BLA RS2 R 2R bR

from langchain.agents import create_agent

from Tangchain.agents.middleware import LLMToolSelectorMiddleware
from langchain.messages import HumanMessage

from langchain.tools import tool

@tool
def get_weather(city: str):

mn llﬁiﬁ?gﬁ#ﬁmﬁé\‘" mn
return f"{city}4 KRS

@tool
def get_news():

A H I P A
return ("4 HEpHEME: "
e = IR I U SRR 2GR )

@tool
def calculate(numl: int, num2: int) -> int:

PATHAIEE

Args:
numl: ZB—/MIn%
num2: 55 M3
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28 non

29 return numl + num?2
30
31
32  @tool
33 def search_stock(symbol: str):
34 o
35 AW AT
36
37 Args:
38 symbol: HZEALHY
39 e
40 return RS RATHEA"
41
42
43 agent = create_agent(
44 modeT=model_out,
45 tools=[get_weather, get_news, calculate, search_stock],
46 middTeware=[
47 LLMTooTlSeTlectorMmiddleware(
48 model=model_in,
49 max_tools=0,
50 always_include=["get_weather", "get_news"]
51 Do
52 1,
53 1)
54
55 response = agent.invoke({
56 "messages": HumanMessage ("JLIARRSWUT? A EBRIMEE")
57 B
58
59 for msg in response["messages"]:
60 msg.pretty_print()
L]
1 Human Message
2
3 AEEASRRA WM ? A H T E
4 Ai Message
5 Tool calls:
6 get_weather (call_0tvrXvRQEC6HOV7FuSYzjzyh)
7 call 1ID: call_0tvrXvRQEC6HOV7FuUSYZjzyh
8 Args:
9 city: dbm

10 get_news (call_QuQOTw3nFrwamdnRsDdFcAdO)

11 call ID: call_QuQOTw3nFrwamdnRsDdFcAdO

12 Args:

13 Tool Message

14 Name: get_weather

15

16 | Jbx S RRANEM

17 Tool Message




18 Name: get_news
19
20 A I AHT RS by = A e T IR R 24 Uk

21 Ai Message

22
23 | LSRR W
24 AHEENRME: b7 =it TR R A .

4fla

O 00 N O v A W N B

W W WNNNNINNINNNNNRRRRPERRRPARRRPRRR
N B O O 00 N O VT D WINNERE O WOWOoOLSNO VIS WDNPRE O

33
34
35
36
37
38
39
40
41
42
43
44
45
46

from Tangchain.agents import create_agent

from Tangchain.agents.middleware import LLMToolSelectorMiddleware

from langchain.messages import HumanMessage
from langchain.tools import tool

@tool

def get_weather(city: str):
U ER R e R
return f"{city}SRARSMEH"

@tool
def get_news():
R A ] AR
return ("4 E A "
"R = AR U R 2L )

@tool
def calculate(numl: int, num2: int) -> int:

PATHAIHEE

Args:
numl: ZE—/Nin%k
num2: 25N

return numl + num2

@tool
def search_stock(symbol: str):

BT

Args:
symbol: AZZEALHY

return "iIZBESRITEAE"

agent = create_agent(
modeT=model_out,

tools=[get_weather, get_news, calculate, search_stock],

middTeware=[


af://n528

47 LLMToolSelectorMiddleware(

48 modeT=model_in,
49 max_tools=1,
50 always_include=["get_weather"]
Sdl )
52 P
53 1)
54
55 response = agent.invoke({
56 "messages": HumanMessage ("L AR RS MM ? A HEEEE"™)
57 B
58
59 for msg in response['"messages"]:
60 msg.pretty_print(Q)
el
1 Human Message
2
3 dER AR RAL? A H
4 Ai Message
5 Tool calls:
6 get_weather (call_Tlskyuybve7vnvc4mdNOwWtPGT)
7 call 1Dp: call_l1skyuybve7vnvc4mdNOwtPGf
8 Args:
9 city: dbxt

10 get_news (call_vyD9ky1FNc6WAEW3BIGT8APB)

11 call ID: call_vyb9kylFNc6wAEW3BI9GT8APB

12 Args:

13 Tool Message

14 Name: get_weather

15

16 kA RARANEH

17 Tool Message

18 Name: get_news

19

20 A HENHEMEE. 7 =AM UE KR 2L ik

21 Ai Message
22

23 AERAS KRR WS
24 SHENHEE: o7 =R T R R 2k .

#4515

from langchain.agents import create_agent

from langchain.agents.middleware import LLMToolSelectorMiddleware
from langchain.messages import HumanMessage

from Tangchain.tools import tool

@tool
def get_weather(city: str):

o N O v A W N R


af://n533

9 "R E ST R

10 return f"{city}4 KRMEH"

11

12

13  @tool

14 def get_news():

15 "R A H ] P

16 return ("4 HEPNHEEE. "

17 " AR U IR AR ZE IR )
18

19

20 @tool

21  def calculate(numl: int, num2: int) -> int:
22 R

23 PAT AT

24

25 Args:

26 numl: £5—ANn%

27 num2: AN

28 o

29 return numl + num2

30

31

32  @tool

33 def search_stock(symbol: str):

34 R

35 AW EAT IS

36

37 Args:

38 symbol: JZZEACHS

39 o

40 return "iZBEES RITEAE"

41

42

43  agent = create_agent(

44 modeT=model_out,

45 tools=[get_weather, get_news, calculate, search_stock],
46 middleware=[

47 LLMToolSelectorMiddleware(
48 modeT=model_in,

49 max_tools=1,

50 always_include=["get_news"]
51 De

52 1

53 1)

54

55 response = agent.invoke({

56 "messages": HumanMessage ("It A RRSUT? A HFRAMEE")
57 B

58

59 for msg in response["messages"]:
60 msg.pretty_print()

oifa

1 Human Message




3 AbE A RRAUM? A H o E

4 Ai Message
5 Tool calls:

6 get_weather (call_kBQkrc4vvwAwGql0zpluyqsw)

7 call 1D: call_kBQkrc4vvwAwGql0zpluyqsw

8 Args:

9 city: Jbnt

10 get_news (call_QTXo7yh9n1ilwVvZr6RFTeSRy1)

11 call ID: call_QTXo7yh9nilwVvZr6RFTeSRy]

12 Args:

13 Tool Message

14 Name: get_weather

15
16 | dexiSRRAMEH
17 Tool Message

18  Name: get_news

19

20 A HEWNHEE. o7 AR UE R 2% R

21 Ai Message
22

23 | AEHASRRA: WS
24 SHEMABEME.: oy =R R R AR LR .

3.5 ToolRetryMiddlewareri[a){%
EFEHEESL, 88T HEARKMATHIEIRE,

B&UEE (Exponential Backoff) AUZOEIEME: JEMBEEEW (BEZEMEZBFK. APIE
BERELER) ¥, RFEFAaVZEN, tAaSRESSHEENERRE, mEE—XER
AOFEIR A EHEE R IE <,

At arEEERR?

BR—T, ENAIMNuGRIRSS=EABREREARK (LA EEER) iR T . dIRATERTAY
EFREBLAESERIMHMEN R, XERTXEEMERAIIRS/HT T —175542R7 DDoS (53
HhzUREIRSS) WE, RSSRUEKTHEERTE,

jitter@ATERAETENERBEREPERENER, 5IAEE.
Rig: ZARERE, FXTEBERBRIREERAA10R, MALEE, BJ8EH8.9%, tHAgE/10.2

.

0501 : H5ElEh

from langchain.agents import create_agent

from langchain.agents.middleware import ToolRetryMiddleware
from langchain.messages import HumanMessage

import datetime

def write_times(s):
"I VR T LR PR B TR BRI o SN AR SO, (R e SR

with open("call_times_with_jitter.txt", "a", encoding="utf-8") as f:

O 00 N O U1 h W N R
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48

49

50

51
52
53
54
55
56
57
58
59

60
61

f.write(s + "\n")

count = 1
start_time = None

@tool
def get_weather(city: str):
"R E R AR
global count
global start_time
interval = 0
current_time = datetime.datetime.now()
if not start_time:
interval = 0
else:
# UPE MRS B 2 e R (B
interval = (current_time - start_time).total_seconds()
start_time = current_time
res_str = "% {count} WM, HLuriE. {start_timel}, F_EXIAHIMEE
{interval} #"
count += 1
# idEHE
write_times(res_str)
# WP TimeoutError, LABfi/& HH A {4 i) S ALl
raise TimeoutError("Not Implemented")

agent = create_agent(
modeTl=model,
tools=[get_weather],
middTeware=[
# ToolRetrymiddleware M T3k T EHATH M F5 3 H A EK
ToolRetryMiddleware(
max_retries=6, # AERXE AESVIERARAH, —HEZ2H 1 + 6 =

7 %
backoff_factor=2.0, # f5¥uBEH 1 (GRERFEAN R 2)
initial_delay=1.0, # & RERATOVIEZERRN R (1 )
max_delay=10.0, # KSR LR (BrIEREUE K LR, RflE 10
jitter=True, # FFEE80 (FESEAFRT I AOIINBENLIE, B k30 SR 30 I
i)
retry_on=(TimeoutError,), # {EXHiIEEEF 2R TimeoutError S A
firh & 3

on_failure="continue" # 4kF|H KFEXREIKIR LM, Agent HIAT
N: "continue" TG E B E FE RIS S, LR RRIAL A SRR T Ak Ak v
Ve
1

response = agent.invoke({
"messages": [HumanMessage ("4 KILR{ R ? ")]

D)

# 1. RN -> 2. AT @A TE -> 3. S\ IR -> 4. AT RALHEY
I EIE=3
for msg in response["messages"]:

msg.pretty_print()



Tt

1 Human Message
2

3 | ARILE RS W ?

4 Ai Message
5 Tool calls:

6 get_weather (call_bzolgQ74DGFvIBel5CRt6D1A)

7 call 1D: call_bzol1qQ74DGFvIBel5CRt6D1A

8 Args:

9 city: Jbit
10 Tool Message

11 Name: get_weather
12

13 Tool 'get_weather' failed after 7 attempts with TimeoutError: Not

Implemented. Please try again.

14 Ai Message

15

16 | ik, FRiXDAE ML KA THEER T, B EsEh 55 R

17

18 | WRREE, KATLL:

19 1. RMEFER—K, REHKRE

20 | 2. GEBIFRIR it;}lé\x%)&m{,@%m, WEBIRE“ EEFHA";
21 3. BRI DLEEERBRARE BRI /BRI,

call_times_with_jitter.txt /4R

AT EREE T RERNREER,

N O v AW N
iR R

VORA, M4ATE . 2026-03-31 16:32:15.290785, HI LYk Ak
YR, 4RI 2026-03-31 16:32:16.334696, A ki IR
VO, 4RiIsEl: 2026-03-31 16:32:17.878361, M ki H Ak
VCRE, M4ATRSE:  2026-03-31 16:32:21.170138, Hi kA EkE
WRE, 4ATmE . 2026-03-31 16:32:30.240411, FI LA ARG
WARH, 4uTRIiE:  2026-03-31 16:32:41.034344, Fl LA A6
VAR, M4ATRE: 2026-03-31 16:32:50.508267, Al kiR FHIEIE

N o v W N R

Z502: EElEh

O 00 N O U1 D W N B

=
N RO

from langchain.agents import create_agent

from langchain.agents.middleware import ToolRetryMiddleware
from langchain.messages import HumanMessage

import datetime

def write_times(s):
" VR T LR PR A TR AR IR o SN AR I SO, R e SR

LIRSS HIIE Y, B TEERESAAIIE

=

.043911 =
.543665 =i
.291777 =
.070273 =
10.793933 =
9.473923 =i

© W R B O

with open("call_times_with_jitter.txt", "a", encoding="utf-8") as f:

f.write(s + "\n")
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48

49
50

51
52
53
54
55
56
57
58
59

60
61

oia

count = 1
start_time = None

@tool
def get_weather(city: str):
"R E R A
global count
global start_time
interval = 0
current_time = datetime.datetime.now()
if not start_time:
interval = 0
else:
# UPE MRS R R R = (B
interval = (current_time - start_time).total_seconds()
start_time = current_time
res_str = "% {count} WM, Zrikflal:. {start_timel}, 1 Ly IS
{interval} "
count += 1
# idEHE
write_times(res_str)
# Wl TimeoutError, LAl A a4 it Bl LA
raise TimeoutError("Not Implemented")

agent = create_agent(
modeTl=model,
tools=[get_weather],
middTeware=[
# ToolRetrymiddleware HTHizk T A AT H M F5 I HAERK
ToolRetryMiddleware(
max_retries=6, # mANHERXKE (NMLEVIEHERIEXENE, L2 1 + 6 =

backoff_factor=2.0, # {8¥CBEN 7 (RREIRERN AL 2)
initial_delay=1.0, # Z—XEIRATVILGEER R (1 &)
max_delay=10.0, # fKZEFFEIR FIR (BbfadoEKIER K, RElE 10 #)
jitter=False, # CHElEh, FUREFEBHLHEIN EEHLAG M FE ORI B R T 8%
ER=AiNE RS ES Ui
retry_on=(TimeoutError,), # {EXHiFREIR 2N TimeoutError FHH 4
fish & 253
on_failure="continue" # 4iA3H KEKIEAMIAR RIS, Agent HIAT
H: "continue" TN RS B E FE RIS S, LR RRIA A SR T Ak Ak v
Ve
1¢

response = agent.invoke({
"messages": [HumanMessage ("4 Rt gt RS2 ")]

D)

# 1. IREGFER -> 2. AT i LE -> 3. \EERBUSHEHRRG -> 4. AT HA&LHRY
JE RIS
for msg in response["messages"]:

msg.pretty_print()



O 00 N O wun

10

11
12
13

14

15
16
17
18
19
20
21

Human Message

ARIEFR S0 2

Ai Message

Tool calls:
get_weather (call_KnGIyEMkbvToYPTCEofCu3ub)
call 1ID: call_KnGIyEMkbvToYPTCEofCu3ub
Args:

city: dbxt

Tool Message

Name: get_weather

Tool 'get_weather' failed after 7 attempts with TimeoutError: Not
Implemented. Please try again.

Ai Message

R, B BRI EIE R B SE R R CRARE R DR RIIIREIEER) .

IRARIE R, BT LA

1. MR ERTR A AW FRGETT 3
2. RIEEWLHR— S RUTTFRE

3. Rl LR A R, AR

call_times_without_jitter.txtS{4NZE

N O v AW N
e R R
N O v w N R

R, 4uTefE:  2026-03-31 16:32:58.801876, Ml LM IEK 0 =

ORA, 4areriE:  2026-03-31 16:32:59.808856, Ml LK 1.00698 =
PO, 4Tl 2026-03-31 16:33:01.817964, A ki EIFE 2.009108 =
ORA, MmreiE:  2026-03-31 16:33:05.828532, M LyiiAEKE 4.010568 =)
PO, 4uretE:  2026-03-31 16:33:13.835262, Ml LA IEKG 8.00673 =
R, MurETE:  2026-03-31 16:33:23.845651, Al LM IAIFE 10.010389 =
PO, 4Tkl 2026-03-31 16:33:33.855016, Ml EXxiHHEEKE 10.009365 =)

EEESEESVEIRESTE]ER

% 1 )XER (retry_number=1) :&F~1.0*(2.0**1)=2.0f

% 2 RE (retry_number=2) :&F~1.0*%(2.0**2)=4.0f

5 3 )RE&Ei (retry_number=3) : &#F~1.0*(2.0**3)=8.0f
BEER, FENELIESHEER — 8XM—R, TRBIRZBIERFEKAE,
WNER{RIE backoff_factor = 0, MEREAEAEIIEK, B2 EHRZAEREN initial_delay,



1 from langchain.agents.middleware import ToolRetryMiddleware
2
3  retry = ToolRetryMiddleware(
4 max_retries=3,
5 backoff_factor=2.0, # JEXGEER T
6 retry_on_exceptions=[ConnectionError, TimeoutError]
7))
8
9 agent = create_agent(
10 model="openai:gpt-40",
11 tools=[web_search, api_call],
12 middleware=[retry]
13 )
HHHHH

¥ jitter M True U8 False (REAREN)  BREEIHGIN BETCAIEEURE BILAL T THEE
TERYEEURE,

ATEEVIERE, B NXEFRRES TR OX 5
1. IR ERYSFFSRIEIRILL

FEXERARRH, RRET initial_delay=1.0 (¥J#AFER 1)) . backoff_factor=2.0 ({52 2) LA
K¢ max_delay=10.0 (TRAIER10%) .

T ERFERIEAT, XABEED ( jitter=False ) S5FEREN ( jitter=True ) AYEFIER (Interval) X
EEanT:

Fidie . XEELED (jitter=False) FREEIE (jitter=True)
1 ER ()
;'x L B BT
FI1R 0 - . \— pmn
= 1.0x2°=1.0 EET 1.0 £ 0 ~ 1.0 ®bZjEIREHN
=i
Sk
%\2‘”‘ 1.0 x 21 =2.0 ST 2.0 £ 0 ~ 2.0 bz EpEt
=i
FE 3R 5 ———— \ NS
— 1.0 x 2° = 4.0 ERET 407 £ 0 ~ 4.0 ¥z [ElREHL
=i
40 s _ X N
e 1.0 x 22 = 8.0 8 EF 8.0 £ 0 ~ 8.0 FbZjEIREH
=i
" ST 10,01 (B .
%\5‘ A 10x 2 =160 100 | Hed 1008 ERT £ 0 ~ 10.0 #:Z AIREHL
=i max_delay)
R T O (Z .
BOR  ox2 320100 | HEII00BERT 0 100 pmEsmn
=i max_delay)

Q@ ML

XABENE, EEEMN call_times_with_jitter.txt B, {REEIMLER interval #FER
ERE ST 1.0, 20, 40, 80. 10.0. 10.0,

2. B4 EB|A Jitter (HlEh) ? XEABEBTLEE?
EHAR. BHRIEINET, XA jitenXBHARIER, EERELFHIEIEERE. AT,



BESHEANEFIMET, X jitter&3 KRR “IREFN (Thundering Herd Problem) " :
o &F Jitter BIBREI ( jitter=False ) :

BRIRFELIRS AP IRSZEAENT 1 7. LRINIEFAE 1000 MEFRIFARE TEiE. FE/91X 1000
MERERFEY, FEEIEMESIMRESE 170, 280, 4%

XEHE, 517, B3, 57 VREMEERNBIER L, X 1000 MEKRSEEFTTHIBIR
FIRSRIERRSS =R, NINISERIBRSS SEBHA N RIX ST R EREEES, TACEIEERA.

e S|\ Jitter BILE ( jitter=True ) :

B EEIRTEIN_ERETLIE, X 1000 MEREE 0 ~ 170, 0 ~ 2 PRIXIEAIIEF (HiE
1B8) . MEKCEHEETERMEME, RSO HITIETTXEER,

D45

o jitter=False ({R=RIAYMAES) : EidEIRIER. . TN, E54itEd. UXEHEER
BEX.

o jitter=True : ENEIRFEN. $EHF. ERR. BELLENE, BIHETEE=7 API Bz
FEIRts,

3.6 ModelRetryMiddlewareraja){4
RELERANEER, RIS TRBEBNEN—F, BEETEHEREE,
Ett, AEAIFBERNSREREESE, MEaUHARRRHEL.
H01: HEET

1 from langchain.agents import create_agent
2 from langchain.agents.middleware import ModelRetryMiddleware
3 from langchain.messages import HumanMessage
4

5 from dotenv import load_dotenv

6

7 Tload_dotenv(override=True)

8

9 agent = create_agent(
10 model="deepseek-cat",
11 middTeware=[
12 ModelRetryMiddleware(
13 max_retries=6,
14 backoff_factor=2.0,
15 initial_delay=1.0,
16 max_delay=10.0,
17 on_failure="continue",
18 jitter=False,
19 D
20 1¢
21 | )

22

23  response = agent.invoke({

24 "messages": [HumanMessage ("{R#F")]

25 | D)

26

27 for msg in response["messages"]:

28 msg.pretty_print()
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oifa

1 Human Message

PREF
Ai Message

6 Model call failed after 7 attempts with BadRequestError: Error code: 400

- {'error': {'message': 'The supported API model names are deepseek-v4-
pro or deepseek-v4-flash, but you passed deepseek-cat.', 'type':
'invalid_request_error', 'param': None, 'code':

'invalid_request_error'}}

502: NFE

1 from langchain.agents import create_agent
2 from langchain.agents.middleware import ModelRetryMiddleware
3 from langchain.messages import HumanMessage
4
5 from dotenv import load_dotenv
6
7 Tload_dotenv(override=True)
8
9 agent = create_agent(
10 model="deepseek-cat",
11 middleware=[
12 ModelRetryMiddleware(
13 max_retries=6,
14 backoff_factor=2.0,
15 initial_delay=1.0,
16 max_delay=10.0,
17 on_failure="error",
18 jitter=False,
19 De
20 1
21 )
22
23  response = agent.invoke({
24 "messages": [HumanMessage ("{&#F")]
25 ' B
26
27 for msg in response["messages"]:
28 msg.pretty_print()
e
Traceback. ..
2 BadRequestError: Error code: 400 - {'error': {'message': 'Model Not
Exist', 'type': 'invalid_request_error', 'param': None, 'code':

'invalid_request_error'}}
3  During task with name 'model' and id 'd056329f-a93f-5a8d-456f-
63d194b87e6a’


af://n639

3.7 LLMToolEmulatorsi[a){4

REBRT, TRERTATH, HHE

o]

O 00 N O U1l »h W N B

NN N NNNNNRRRRRRR R R 92
N o Ul WNROWOWOBDBNOOUAMWNRO

tH

MK TEEA, "TLAALLM tool emulator&hl TH,

from Tangchain.agents import create_agent
from langchain.agents.middleware import LLMToolEmulator
from langchain.messages import HumanMessage
@tool
def get_weather(city: str):
"R E T R
return f"{city}4& RKRASHEH"
agent = create_agent(
modeT=model_out,
tools=[get_weather],
middleware=[
LLMToolEmulator(
modeT=model_in,
)
1
)
response = agent.invoke({
"messages": [HumanMessage ("4 KIbai RS w")]
b
for msg in response["messages"]:
msg.pretty_print()
1 Human Message
2
3 ARALE RS W
4 Ai Message
5 Tool calls:
6 get_weather (call_91T1vNSrhngCocth4jmlILn1i)
7 call 1ID: call_91T11vNSrhngCocth4jmlILni
8 Args:
9 city: dtig
10 Tool Message
11 Name: get_weather
12
13 | {
14 | "city": "dbm",
15 '"date": "2025-04-12",
16 "weather": "Z EEEHE",
17  "temperature": {
18 "current": 18,
19 "high": 22,
20 "Tow": 11


af://n644

21 | 1,

22 "humidity": "45%",

23 "wind": {

24 "direction": "#FEiLR",

25 "speed": "3-4%;"

26 | 1,

27  "aqi": 85,

28 ‘"sunrise": "05:37",

29 "sunset": "18:49",

30 | "recommendation": "BWRIEZERK, @EiEHIIE"

31 |}

. Ai Message
33

34 | ERARRS: **LEHA*,

35

36 | - *RLH[AE**: 18C

37 | - *EE/RIES: 22°C / 11C

38 | - kFUEREEEE, 45%

39 - EwERUEE pILX 3-44%

40 - wERISSFREYr, AQI 85, JBF
41 | - #=[H/A**: 05:37 / 18:49
42

43 | wgeE BEREHCK, HITRIEHIIE.

3.8 ContextEditingMiddlewareraja){%

ETEFEY, ZPEHRE T EFXER—FER.

BT ERURIEAREINE R R I=HI A

R FEEREEYIER. RtE{1RsEEd token IERIENETXHEFIFHIT T HE.
1. E84A-RA LT RIS

1 from langchain.agents import create_agent
2 from langchain.agents.middleware import ContextEditingMiddleware,
ClearToolUsesEdit

3 from langchain.messages import HumanMessage, AIMessage

4 from Tanggraph.checkpoint.memory import InMemorySaver

5

6 from dotenv import Toad_dotenv

7

8 Tload_dotenv()

9
10 count =0
11
12
13  @tool
14 def get_weather(city: str):
15 B UIE=pree A1 TN A
16 global count
17 return (f"4Ar2% {count} KiAM LH, {city}SRARAIMEH"
18 fURAIEEL, b, FEEEE AT, MEE, hEE, "
19 fUHERKT . WERER, RERE, RAIITHIEAHE"
20 f"HRTE, RAGH, FRSE, IBEIEISIEeE, X2sr8m”
21 FUEAE, RAIEEL, E&HAT, XEtokenE X"

22 FUATBLIII5E, AR, Y, R, — YIRS


af://n650
af://n654

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48
49
50
51
52
53
54
55

e

agent = create_agent(
model="deepseek-chat",
tools=[get_weather],
middleware=[
ContextEditingMiddleware(

edits=[
ClearToolusesEdit(
trigger=50,
keep=0,
Ve
1¢

1,

checkpointer=InMemorySaver ()

config = {"configurable": {"thread_id": "1"}}

for i in range(3):
print("=" * 30, f"Hui25H {i + 1} %WAH", "=" * 30)
count =i + 1
response = agent.invoke({
"messages": [HumanMessage(f"%% {i + 1} Wuifili]: ARAERTRS W, —H&35 [0

%"1%,
config=config
)
print("---- AWRE messages ----")

for msg in response["messages"]:
# msg.pretty_print()
if isinstance(msg, AIMessage):
if not msg.tool_calls:
print(f" A tokenf&: {msg.usage_metadatal}")



1 LEiE 1 A

2 ---- ARKRFEI messages ----
AiktokenH&E: {"input_tokens': 169, 'output_tokens': 17, 'total_tokens':
186, 'input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 03}}

4 MEER 2 A

-—-- ARKIR[FI messages ----

6 Atokenfi=: {'input_tokens': 169, 'output_tokens': 17, 'total_tokens':
186, 'input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}

7 ARWktokenf&E: {'input_tokens': 239, 'output_tokens': 18, 'total_tokens':
257, '"input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}

8 MHIZZE 3 R

9  ---- A&k messages ----

10 A{ktokenf&: {'input_tokens': 169, 'output_tokens': 17, 'total_tokens':
186, 'input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 03}}

11  A&ktokenf&: {'input_tokens': 239, 'output_tokens': 18, 'total_tokens':
257, "input_token_details': {'audio': 0, 'cache_read': 03},
'output_token_details': {'audio': 0, 'reasoning': 0}}

12 ARktokenf&: {'input_tokens': 309, 'output_tokens': 18, 'total_tokens':
327, 'input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}

Wi :

1. ContextEditingMiddleware BYME: KIEEIZIIHER, MRMEFAERENANTE
(AT, MTIUEE) , BEERESSRIEMK. XMFEEREGE—N LT SCiEFEAR", &R
FMHEIHENRIRT, BiERESNEZETENTRIAAEE, MMt 58 Token 255
HEGIEBHERR A FTFYELO (Context Window)

2. InMemorySaver : BERTFFFRET—PTE., FRFIE=CIRIERT, Agent BEiEL
thread_id BzpikERI/IACHICIZ.

2. JJERAE-AFBE LT

1 from langchain.agents import create_agent

2 from langchain.messages import HumanMessage, AIMessage

3 from langgraph.checkpoint.memory import InMemorySaver

4

5 # &R, TR T E A EE BRI R S LI fi A

6 count =0

7

8

9 @tool
10 def get_weather(city: str):
11 R R R
12 global count
13
14 # WORREI—BAER UK. WEKE Token MISCA, TN A4R) Token & /#WiThaE
15 return (f"4R72% {count} KiHM LA, {city}S>RARSMEH"
16 FURARAEEL, bR, EEEEHAT, BEE, HEs, "
17 f"E&ERKT .. WERER, RERE, REMBAHE"
18 f"HERETE, RAEHY, FHSH, IRRIBIGIARE, X2 7480m"
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42
43

oifa

FUEAH, RAAEFL, &atT, XHtokenfEL K"
FUarbi e, AR, A, €L, —UIRRRAF IR

agent = create_agent(
modeTl=model,
tools=[get_weather],
checkpointer=InMemorySaver()

config = {"configurable": {"thread_id": "1"}}

for i in range(3):
print("=" * 30, "% {i + 1} ®FH", "=" * 30)
count = i + 1
response = agent.invoke({

"messages": [HumanMessage(f"# {i + 1} Wifiil: AR RS WA,

%"13,
config=config
)
print("---- AWIRF K messages ----")

for msg in response["messages"]:
# msg.pretty_print()
if isinstance(msg, AIMessage):
if not msg.tool_calls:
print(f" Ak tokenf&: {msg.usage_metadatal}")

1 METEH 1 4eHH

2 ---- A&KREN messages ----

— A g ]

A¥ctokenfl®E: {'input_tokens': 280, 'output_tokens': 17, 'total_tokens':

297, '"input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}
4 METRSE 2 A

5 --—- ARWKIRFF) messages ----

6 AXtokenH#E: {'input_tokens': 280, 'output_tokens': 17, 'total_tokens':

297, '"input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}

7  Aktokenfi&E: {'input_tokens': 460, 'output_tokens': 17, 'total_tokens':

477, 'input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}
8 METRE 3 U

9  ---- FKRFE messages ----

10  A{tokenf&: {'input_tokens': 280, 'output_tokens': 17, 'total_tokens':

297, '"input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}

11  A¥&ktokenf&: {'input_tokens': 460, 'output_tokens': 17, 'total_tokens':

477, '"input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}

12 A¥ktokenf&: {'input_tokens': 640, 'output_tokens': 17, 'total_tokens':

657, 'input_token_details': {'audio': 0, 'cache_read': 0},
'output_token_details': {'audio': 0, 'reasoning': 0}}



FILAMERE], MEBERinput_tokensBEE ATFSLIGAH,

3.9 FilesystemFileSearchMiddlewarera[al{4

HETR5HIGIobMGrept@ R TE, HAgentlt F A4S HHrAIEE
o GlobtRIESHIERIGER
o GrepiRIEMHANBICER

1 from langchain.agents import create_agent
2 from langchain.agents.middleware import FilesystemFileSearchmiddleware
3 from langchain.messages import HumanMessage
4
5
6 agent = create_agent(
7 modeT=model,
8 tools=[]1, # HzAM Glob 1 Grep TH
9 middleware=[
10 FilesystemFileSearchMiddleware(
11 root_path="../todo_workspace", ##Z%Hx
12 # [nnk] RS RISRS, By R S RS B0 56 S
13 # allowed_extensions=[".py", ".ipynb", ".js", ".md"], # RUMKX
21
14 # ZEEH ripgrep {8254,
15 # Wl True FILIRAILIEA Grep HIRMIMTERE (RIIEE RS C %3 ripgrep)
16 use_ripgrep=True,
17 # AR ORI CBLAZMB) - B IR SEEGE KA H 3 B R S 2 3 ooM
18 max_file_size_mb=10
19 Ve
20 1
21 )
22
23  result = agent.invoke({
24 "messages": [HumanMessage ("#F|fl & addE i PythonaJupyter ") ]
25 ' B
26
27 for msg in result["messages"]:
28 msg.pretty_print()
e ]
1 Human Message
2
3 EEEFaddei i PythonsJupyter i
4 Ai Message
5 Tool calls:
6 glob_search (call_9EaFoPbjcs4Am5MQDcDXySd9)
7 call 1ID: call_9EaFoPbjcs4Am5MQDcDXySd9
8 Args:
9 pattern: **/* py
10 path: /
11 glob_search (call_MpTXhDYcuduxnVvjdx6yTuKq9)

12  call 1Dp: call_MpTXhDYcuduxnVjdx6yTukq9
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13  Args:

14 pattern: **/*_.ipynb

15 path: /

16 Tool Message

17 Name: glob_search

18

19  /my_add.py

20 /test_my_add.py

21 Tool Message

22 Name: glob_search

23

24  No files found

25 Ai Message

26

27 | #FFEE “add” EHW Python Cff:
28

29 - “/my_add.py’

30 - " /test_my_add.py"

31

32 WA Jupyter ff C .ipynb’) .

3.10 Shell tools[a4
BHAgentiRE— T LT SHIShel FREE,
Windows F7G &z

3.11 Filesystemr[aE){4

XZiBEEdeepagents (EFLangChainfy5— MEZR) BIiE)4
RETIUNILE, o3BTFEEER. XY, BS3X4FI80UE.
3.12 Subagentria){4

BEXHdeepagentshiyrhiat
FITF{EHEtheliE FAgent,

4, SANREHESRATIRRE

[AEE: Middleware SIABIMER, BB4SMHREISSINFEEE?
AT

Fosn:


af://n686
af://n689
af://n692
af://n696

middTeware=[

Trimmermiddleware(), # 1. JeBBIHE
summarizationMiddleware(), # 2. %
LoggingMiddleware() # 3. mEidkHE
1
tean:
agent = create_agent(
modeT=model,
tools=[get_weather, get_news],
middleware=[
PIIMiddleware(strategy="redact"), # 1. mAolE
PII
ModelcallLimitMiddleware(run_Tlimit=10), # 2. PEHIEH K
summarizationMiddleware(max_tokens_before_summary=500), # 3. &%)
iy
ToolRetryMiddleware(max_retries=3), # 4. HTH
]
)
4451
1. X8

from langchain.agents.middleware import AgentMiddleware

class Middlewarel(AgentMiddleware):
def before_model(self, state, runtime):
print("[FE1] before_model™)
return None

def after_model(self, state, runtime):
print("[HE41] after_model")
return None

class Middleware2(AgentMiddleware):
def before_model(self, state, runtime):
print (" [*Ha12] before_model™)
return None

def after_model(self, state, runtime):
print(" [ a#F2] after_model™)
return None

class Middleware3(AgentMiddleware):
def before_model(self, state, runtime):
print("[F23] before_model")
return None

def after_model(self, state, runtime):
print("[#E43] after_model")
return None



32

33
34 agent = create_agent(
35 modeTl=model,
36 tools=[],
37 middleware=[Middlewarel(), Middleware2(), Middleware3()]
38 )
39
40 print("\n#AT XA, WEIHT: ")
41 agent.invoke({"messages": [{"role": "user", "content": "WX"}]1})
42
43 print("\nXHES: ™M)
44 print(" - before_model: [EF#4T (1-2-3) ™)
45  print(" - after_model: ifFFHuAT (3-2-1) ")
46 print(" - BLUERAER: 1-2-3-01-3-2-1")
2. it
1 BT —AH, WG -
2 [HE41] before_model
3 [Ef2] before_model
4 [hEfE3] before_model
5  [hEf43] after_model
6 [FEf2] after_model
7 [EMFE1] after_model
3.9
1 1. middlewarel.before_model | IERF
2 2. Middleware2.before_model !
3 3. Middleware3.before_model !
4
5 [ ]
6
7 4. Middleware3.after_model 1 F
8 5. Middleware2.after_model 1
9 6. Middlewarel.after_model 1

RNFREE: SNERHET

5. BEXHEF

RS

MET, BRERENFEEAR

hook Ry 1 B E X a4,
AR RATEERRET A

=)
BE7T

SHEFK, WATTLUBIESEHLangChainR RN

5.1 tZ=2hookFHEI(AFERED

Hook Hi#], X HEIY BFHRE  EHE: AR EEMEASERTL, WIER. RRENEER B
AR B9 FREREL.
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FEEFTRIZS R

%32 (Main Process)

(o AR > OfEnT1 > @ tRgmI2 > O mmd%E 1

BREX & (E&%ﬂ-‘ﬂ:ﬂ?@ﬁ) BE X HEiE R

Eit, ATLNCEIRER:

FREMB 7T —LHEE, RSIHMREXEASEE FBCRE, XMEHEH RS ERTIHITAIR
#, #E hook L,

S
1. ARGEDEWSABERERBY, MEISREETAENMEFRE, REBIMETE.
2, BEMF—AEXRIMTIRE. (L BERIFee RERRR S SRR " REREN F,

3. EMERRILRERNEREFBIORIETHEABCIZE. fliM B5 . & B8 .
el . BERR F.

LangChainfy[E{4HEFfEAgentZRIgH, [FERETLangGraphfTZAVMAZE], AN TFIH T 73 hook
EREY (BAFERED) -



( request )

Y

[ before_agent j

Y
before_model

wrap_tool_call wrap_model_call

r tools J ( model ]

\
\
\
\
\
\

after_model
o
after_agent }

-

Y

C result )

ZEEERAEREG. BEXPREG. T2 N GREEREmSRPEG, BEEHREISIETPRY
— P EiZ T hook AR,

5.2 LangChainfhookif {93
BT RETERXIS D /9

258Y1: Node-style hooks(PH R XZEF)
BB, SliEmE FETR &7,
EalF2iE, NcREE. Wik

BiE

¢ before_agent: TEAgentFRIZITZHIHIT,
¢ before_model: EEELARZEIHIT,

e after_model: FEEFERZEHIT.

o after_agent: 7EAgentiEEETREIIT.

2£8Y2: Wrap-style hooks(8%&XIg5aF)
mEZERY, el 2T EEARRE E17.
EafEdin, WER. BB, &7

BiE
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e wrap_model_call (@ZEZEIFR)
e wrap_tool_call (E@ETHiFHA)

5.3 Node-style hooksiF£ %
XIFFR A
o BB RESNIEESE, IE— hookiRiEIEHEIAgentiIE NI .
o KEXEMWRERENY, BhatsEs— ks, IEA. 7Y BRYEH.

5.3.1 BB

1. BFERIHESseI
1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv
3 import os
4
5 # M.enviCfFding AR
6  Tload_dotenv(override=True)
7
8 model = init_chat_model(
9 model="gpt-5.4-mini",
10 model_provider="openai",
11 api_key=o0s.getenv("CLOSEAI_API_KEY"),
12 base_url=o0s.getenv("CLOSEAI_BASE_URL")
13 | )
1 from langchain.agents.middleware import before_model, after_model,
before_agent, after_agent, AgentState, AgentMiddleware
2 from langchain.messages import HumanMessage
3 from langgraph.runtime import Runtime
4 from Tlangchain.agents import create_agent
5
6 from typing import Any
7
8 # 1. EX before_model #7T
9 @before_model
10 def before_model_middleware(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:
11 state["messages"][-1].content += " -> before_model <- "
12 return None
13
14  # 2. wX after_model #F
15 @after_model
16 def after_model_middleware(state: AgentState, runtime: Runtime) -> dict[str,
Any] | None:
17 state["messages"][-1].content += " -> after_model <- "
18 return None
19
20 # 3. ®EX before_agent #¥
21 @before_agent
22 def before_agent_middleware(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:
23 state["messages"][-1].content += " -> before_agent <- "


af://n755
af://n764
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24 return None

25

26  # 4. w3 after_agent T

27 @after_agent

28 def after_agent_middleware(state: AgentState, runtime: Runtime) -> None:

29 state["messages"][-1].content += " -> after_agent <- "
30 return None
31
32 agent = create_agent(
33 model = model,
34 middleware = [before_model_middleware, after_model_middleware,
before_agent_middleware, after_agent_middleware] # < #shnhafk
35 | )
36
37 response = agent.invoke({
38 "messages": [HumanMessage ("{R}uF") ],
39 B
40
41  for msg in response['"messages"]:
42 msg.pretty_print()
i
1 Human Message
2
3 RIFH -> before_agent <- -> before_model <-
4 Ai Message
5
6 RIF! HHAT LA RN 2 -> after_model <- -> after_agent <-

1. MzZEHuUumanMessaged] LA& I, before_agentfdficFbefore_model#itiiT, —E&PEAREE

ZRIEHAT
2. after_agentigFafter_model}iT, —HEEBERELERGHIT,
2. BF %M
SR -

1. kR AgentMiddleware «— XAMNEE
2. J5iERBEE ( before_model , after_model ) «— iXNEE
3. XBMER — XMAEE

LangGraph R&:

o E&RMIE AgentMiddleware?
o BEA/H before_model / after_ model &5;%?

2451

1 from langchain.agents.middleware import AgentMiddleware, AgentState,
hook_config

from langchain.messages import HumanMessage

from langgraph.runtime import Runtime

from langchain.agents import create_agent

S v AW N

from typing import Any
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10
11
12
13

14
15
16
17

18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

it

1.

class MyMiddleware(AgentMiddleware):
def _init__(self):
super().__init_QO

def before_model(self, state: AgentState, runtime: Runtime) -> dict[str,

Any] | None:
state["messages"][-1].content +=
return None

-> before_model <-

def after_model(self, state: AgentState, runtime: Runtime) -> dict[str,

Any] | None:
state["messages"][-1].content +=
return None

n n

-> after_model <-

def before_agent(self, state: AgentState, runtime: Runtime) -> dict[str,

Any] | None:
state["messages"][-1].content +=
return None

-> before_agent <-

def after_agent(self, state: AgentState, runtime: Runtime) -> None:

state["messages"][-1].content += -> after_agent <-

return None

my_middleware = MyMiddleware()

agent = create_agent(

model = model,
middleware = [my_middleware]

response = agent.invoke({
"messages": [HumanMessage ("{RIFH") ],

D)

for msg in response["messages"]:
msg.pretty_print()

e[1m Human Message

e [Om
KUF -> before_agent <- -> before_model <-

o[1Im Ai Message
e [Om

IRUF ! B ECRIR A B & — SR Bk bRid, Ll “before_agent™ Hl
“before_model . i FI{RZMMRIEFRIE, I F5 EIRTE VRS HLRS & 194155 e ?

I FRFARNARE R, 5 FREMATESR; 2@k, FATe LB R !
after_model <- -> after_agent <-

before_model BHEHIZE:

o HEEE (trim messages)

® ->



o PII By
o IAIGIE
o (&
2. after_model BERZE:

i HHIGE
R R
FIHEE
KESEH

5.3.2 FHAENS—

iR EESETEIIEENGEEIE— AgentMiddleware %28 BI3LAI, LA @after_model 2ihzs
[RESLIAGI, XELRBUT

O O O ©o

1  return type(

2 middleware_name,

3 (AgentMiddleware,),

4 {

5 "state_schema": state_schema or AgentState,
6 "tools": tools or [],

7 "after_model": wrapped,

8 be

9 )0

XRafter_modelRZIREIAR.

LIRS HAIwrappedRafter_model BERAYEIRES, KIBAIT

1 def wrapped(

2 _self: AgentMiddleware[StateT, ContextT],

3 state: StateT,

4 runtime: Runtime[ContextT],

5 ) -> dict[str, Any] | Command[Any] | None:

6 return func(state, runtime) # type: ignore[return-value]

A REENT
1  return type(
2 middTeware_name,
3 (Agentmiddleware,),
4 {
5 "state_schema": state_schema or AgentState,
6 "tools": tools or [],
7 "after_model": func(state, runtime),
8 Ie
9 )0

i func(state, runtime) IEEFATENXA. # @after_model {EIHIEEL, £ EIAZFIFIINAIE
after_model_middleware,
EABHNENE

1. BlEE—"MAgentMiddlewarefyF

2. % Amiddleware_name, BPgJEagentBHEBHIFIEHETR, HRRFIHE

after_model_middleware
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3. XN FEEBWNEM state_schema #] tools
4. B—1Fi%:  after_model , BiEEETF func(state, runtime) ,
5. RERYES () TRLFAMLTFE, RE—PXI%R

FRLA, PREEimRsRREIRItHE— MAgentMiddlewaref 73395, FEREE T after_modelsgik,
ETRHNBENITHARRE AT,

5.3.3 S#}i5iEA
Node-style hooksEREBFNEEL

state: 2—MAgentStateSLil, #EHFAgentizTIHREFIVRE, XERESEHEAgentHIETMALES
b, B3 BRI .

runtime: 2—Runtime3Lfl, #EPAgentiZfTIIREFHETIGME, 81F L™ . KHISIZ &.
5.3.4 iR[E|{Hix B
IR[E] None: FMEEURZES (FMEHAgentiAZ)

1 def before_model(self, state, runtime):
2 print("HEIERE")
3 return None # MNE/EMIEH, ZkSRFE

1 def after_model(self, state, runtime):
2 count = state.get("count", 0)
3 return {"count": count + 1} # HFRIRAH count

RE] {"jump_to": "..."}: =HIAAE

1 def before_model(self, state, runtime):

2 if state.get("count", 0) > 10:

3 return {"jump_to": "_end__"} # BEilREIR, BEpEgiE
4 return None

jump_to BItx:
e " _end_" -4 Agent
e "tools" - BKEITETS
o HtBENTR
5.3.5 &ihEeS41: can_jump_to
XEi K EINode-stylefgPUNhook BRELRT LIRS MS4] can_jump_to ,

TFEREIETLA B AgentIERRYE THIE . toal: A ETENiGEY, EEEEERE, RRRLEE
“MAgent,

can_jump_to iRTE T I FREF LB RZHEETIZAMLAE, FJEBENT:

e end: PKEZEAgentiiERE, E—Nafter_agentfdF, BEIEZRILEBNGE.
o tools: BKEETEHTIM.
e model: BKEEREITR, 55— before_modelfd+F.
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1. BFEIHRRLIN

©O© 0 N O wuv

10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

from typing import Any

from langchain.agents import create_agent

from langchain.agents.middleware import before_model, after_model,
AgentState

from Tangchain.messages import AIMessage, SystemMessage

from langchain.tools import tool

from langgraph.runtime import Runtime

@tool

def get_news() -> str:
USRI H
return f"3ENEH RS HIFHE"

# ERB (LLM) BT R . RUEFBE R "tools" i,
@before_model (can_jump_to=["tooT1s"])
def force_tool_first(state: AgentState, runtime: Runtime) -> dict[str, Any]
| None:
555t srAT £tk TH ]
WMEAFMAEE "direct tool", MBI AU KR ¥ B /A il BL
BiEhiE A KEREM tool_calls =K, AT HIAFEAS L T HIAT I A,
text = state["messages"][-1].content
# KA OCHE, IR SR U BRAT T TR AR
if isinstance(text, str) and "direct tool" in text.lower():
print("[MIDDLEWARE] before_model: jump_to='tools'")

# N THE— AR EXN S (AIMessage)
# W RG, LRGRUOVR S E CoE ZEiIRAN TR
fake_tool_call = AIMessage(
content=" A\ M E",
tool_calls=[
{
"name": "get_news",
"args": {},
"id": "call_force_weather_001",

# RPIFEHERRE: EAERTEE, JFMiEE T — Pk 2] "tools" i
return {
"messages": [fake_tool_call],
"Jjump_to": "tools",
3
# WIRAT AR, RE None, WRARIEW M M (4k4hik Lm B
return None

# TR (LLM) PATAE R Gk . RVFEBIEEEEE "model™ i,
@after_model(can_jump_to=["model"])

def retry_with_extra_instruction(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:


af://n872

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85
86
87
88
89
90
91

92
93
94
95
96
97
98
99
100

101
102
103
104
105
106

Dl 5375c: &/ ERHLS ]
WER KRR C A4 7%, (BRI P BYIfERES "retry model”,
MFIEI—4% 24 H#Ri7 (SystemMessage) , SBATIEHEAYEHA L (Eid) —k.

# fEIFPa i S, REEGE R A Chuman JHED

user_text =
for msg in reversed(state["messages"]):
if getattr(msg, "type", "") == "human":
user_text = getattr(msg, "content", "'")
break

# KA PN R AL i R B R
if isinstance(user_text, str) and "retry model" in user_text.lower():
# 0B o BibGRIEH ER GEIEH)
# WEHEN LT RE CATEANT X FRRN RS R. WRE, HHcaHE L 7, AF
BT .
already_injected = any(
isinstance(getattr(msg, "content", None), str)
and "Rl L=k E%T F3k" in msg.content
for msg in state["messages"]
)
if already_injected:
return None # CUEAI, HEEMUT, ZiREAME

print("[MIDDLEWARE] after_model: jump_to='model' with extra system
instruction")

# REIFEHERPRE: BIRNLIRMRGIE S, S HREBEE "model™ i MEHIHAT
return {
"messages": [
SystemMessage ("R ILL [ ik EIZ]Y 3k, JFHRH—MERZE. ™)
1¢

"jump_to": "model",

return None

# ERA (LLM) PUTHTALAR . VBB S] "end" il GRITAIL)
@before_model(can_jump_to=["end"])
def overflow_context_processor(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:

D& ZeT 4/ REE]

R O P (Tokeni@EBRD B A ™ 5 1) JR SeBH W IB L .

— Bk, BHESEBRE, R4 RRIRI ARSI, B AR R ] R SR

o

# R, B AR — FHEEGETE overflow AriR
if "overflow" in state["messages"][-1].content:
print("[MIDDLEWARE] before_model: jump_to='end' when contenxt
window overflow")

# MERRMEAHE, JFEBEE S "end" &b Agent EB1T
return {
"messages": [
AIMessage (" R ICE G H, 2&ak"™)
dlg



107
108
109
110
111
112
113
114
115

116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

"jump_to”: "end",

agent = create_agent(
modeTl=model,
tools=[get_news],
# # Ko R EHZ BT EEE R Agent o (FERER: PATIIRT 2 s 42 HE 51 3% 75 BT D
middleware=[force_tool_first, retry_with_extra_instruction,
overflow_context_processor],

)

def run_once(user_input: str):
result = agent.invoke(
{
"messages': [
{"role": "user", "content": user_input}

for msg in result["messages"]:
msg.pretty_print()

if _name__ == "_main__":

# Case 1: H#ZBE tools

# TR

# 1. fi’x force_tool_first, #TEJ "[MIDDLEWARE] before_model:
jump_to="tools""

# 2. Zid LM BEEEE, HEHAH get_news” TH

# 3. THRRILRE, LLM 245 T e R It

print('="' * 30, '-> Case 1 <-', '=' * 30)

run_once("iEHEZESHHE direct tool")

# Case 2: %ith/5BklEl model

# TR

# 1. IEWHEAN LM RS 1 pEg

# 2. fbk retry_with_extra_instruction, fJE] "[MIDDLEWARE] after_model:
jump_to="model"..."
# 3. TEARGIRAWGE, LLM BEoRATR RIS 2 W%
# 4. &N A [ZREIE] T4
print('=" * 30, '-> Case 2 <-', '='" * 30)
run_once ("iEBEE /N —F LangChain retry model™)

# Case 3:

# TR

# 1. fii’% overflow_context_processor Hijiff

# 2. BEHBHLZILEEIMNEH, LM BARSEREIXAER
print('=" * 30, '-> Case 3 <-', '='" * 30)
run_once ("f{r4 overflow")

# Case 4: [LEH M

# TR

# 1. VAR R R O AT D57

# 2. Agent ZEIEW ) 00TB (Out of the box) #r#:i T{Ei%: User -> Model -> call
Tool -> Model -> End



161
162

oifa

9
10
11
12
13

14
15
16
17

18
19
20
21
22
23
24
25
26

27

28

29
30
31

32
33
34
35
36
37
38
39
40
41
42
43

print('="' * 30, '-> Case 4 <-', '=' * 30)
run_once ("4 FUBTEIFEEE? ™)

-> Case 1 <-

[MIDDLEWARE] before_model: jump_to='tools'
Human Message

W RAESHFE direct tool
Ai Message

N T IE H)7H B

Tool calls:

get_news (call_force_weather_001)
call 1D: call_force_weather_001
Args:

Tool Message

Name: get_news

SNt F A4 0T

Ai Message

A HH .
- RS HIT 5

W SRARAR, FRAM AT DAAR LTS YRR I

1. G

2. 3%EM

3. O E AR

-> Case 2 <-

[MIDDLEWARE] after_model: jump_to='model' with extra system
instruction

Human Message

HBEE N4 —F LangChain retry model

Ai Message

AL, R F **LangChain ) retry model (EifMLH] **,

# 1. B4
7t LangChain H., retry model #B[)%:
R R, BB EIRJLIR, AL RIS .

LR R 4

- MELE)

- API I ASTT A

- PRIR (rate Timit)
- N



44 - MR IE KR

45

46 ---

47

48 | ## 2. CfREURAT AW

49 | RIS R BRI E BT o

50  HEBWLEIIE B R S AR T S, LRI RERR S BT
51

52 | bt

53 | - UK

54 - B UEHRK

55 | IXAEFH PN TR E T AR ECE BT .
56

58

59  ## 3. ff LangChain WEA4H®

60 LangChain AH&HSCEKERLIHM, il openAI. Anthropic. Hugging Face
o

61 Retry model JEEEMEHRXLEEHIN E—F **HzhHE{ELHE**,

62

63 HLELBHR.

64 | 1. RikiER

65 2. WRETh, HERE

66 3. WIRKM, “EfF—/NBETE
67 4. HX—K

68 5. AEIRAREUE, PSR
69

70 | ---

71

72 ## 4. H R
73 HERHLH RS IXLLEE S

74

75 | - eRCRERAEC R W 3 K. 5 W

76 | - FEPSHGEBER R, AR IRRIE S A I IR

77 ~ ﬂf-\Xﬂ‘ﬂEiﬁ%%l%i&k** [;lgﬁ[]lx_xl%%ﬁe\ 429. 5xx
78 | - e REBRILA B, WS ER SRR, SRR
79

80 | ---

81

82  ## 5. —/HEWHT

83 | RAT LAY

84

85 | > “WURBERIE -REEE, - THEE MBS, HEA - sdksdk.
86

87 XL EBRICEIE &4 5

88

90

91  ## 6. EAHMEW
92 | KpliEAix g
93 - HANERSR

94 - Agent T HifH
95 | - #tEESAH

96 - TREETTHMAE~ RS
97

98 | ---

99

100 | ## 7. TEEEHA



101 HAEBREH, EBAZME T

102

103 - #ERAKZSWNLR

104 - RMGERSHFEEZ token / API #ifE
105 - wilREEESR, EiltkH

106 | - ZEE G E S PATH RIFEF R

107

108 | ---

109

110 | ## 8. —HJIEE4LS
111  **LangChain retry model A bt AKBIMAM N A3 ERX + B RES), A

HR e R R, %
112
113 | WAARIERE, RUT ARSI
114 - LangChain BEAEALE retry

115 - Ml “with_retry()’ MX#%
116 - python H—Ag/hRHil

117 System Message
118

119 fRbzibh L=k J1k, IF H A H AR .

120 Ai Message
121

122 [=wm%) LangChain ] retry model Ht/E4h A N L B 3h A HoR R L,
TEMZ BBl BRI SR A AR 55 R i 4 e 1 FH e h 6 5 A e 1k o
123 -> Case 3 <-

124 [MIDDLEWARE] before_model: jump_to='end' when contenxt window overflow

125 Human Message
126

127  {Ri4F overflow

128 Ai Message
129

130 EFCE MG, &k

131 -> Case 4 <-
132 Human Message
133

134 A HFrmEHE?

135 Ai Message

136 Tool calls:

137 get_news (call_IywXdmiTrkwDX5Zr6vM2RZ00)
138 call ID: call_IywXdmiTrkwbDX5Zr6VM2RZ00O

139 Args:

140 Tool Message

141 Name: get_news

142

143 | £ R4S B

144 Ai Message
145

146 A Hr 2.



147

148 | - *=ENSEE TS HIFRE*

149

150 WARARTREE, Rt n] DAEX BT It — P
151 1. ~L~L¥/ﬂlﬁ%ﬁ]'{%~hh

152 2. :'::':'ﬁf’(ﬂ]ééii*‘k
153 3. :':-.':W‘H‘E»E,':Z”ﬁ**

1. FBUERHEFEAETIE, Bikftbefore_modelF B EZTET R, 857 XREER

2. BTLER retry modeltric , fEafter_model 2 EERBMEENERIT M, MAERESIEA

3. BIEAER overflowtnie , &AL TXEOGE, tbefore_modelFEIZBEEERE, ERIZK
g

4. Case 4 BIXBHTRYIEEAgentFE, AR,

2. BEF3Em
FIE TIPSR XEIET: FES|IAEVMI%IEE @hook_config 8 can_jump_to {£&,

1 from typing import Any

2

3 from langchain.agents import create_agent

4 from langchain.agents.middleware import hook_config, AgentState,
AgentMiddleware

5 from langchain.messages import AIMessage, SystemMessage

6 from langchain.tools import tool

7 from langgraph.runtime import Runtime

8

9

10 @tool

11 def get_news() -> str:

12 MR H R

13 return f"ZEmasttt FAE4 HIFH"

14

15

16 class MyMiddleware(AgentMiddleware) :

17 @hook_config(can_jump_to=["tools", "end"])

18 def before_model(self, state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:

19 text = state["messages"][-1].content

20 # R

21 if "overflow" in text:

22 print("[MIDDLEWARE] before_model: jump_to='end' when contenxt
window overflow")

23 return {

24 "messages": [

25 AIMessage (" L N & Huid, £1E™)

26 Ag

27 "jump_to": "end",

28 }

29

30 if isinstance(text, str) and "direct tool" in text.lower():

31 print("[MIDDLEWARE] before_model: jump_to='tools'")

32

33 fake_tool_call = AIMessage(

34 content=" A\ L& MIHE",

35 tool_calls=[


af://n887

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53
54
55
56
57
58
59

60
61
62
63
64
65
66
67
68
69

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

"name": "get_news",
"args": {},
"id": "call_force_weather_001",
}
P
)
return {
"messages": [fake_tool_call],
"jump_to": "tools",
3

return None

@hook_config(can_jump_to=["model1"])
def after_model(self, state: AgentState, runtime: Runtime) -> dict[str,

Any] | None:

user_text =
for msg in reversed(state["messages"]):
if getattr(msg, "type", "") == "human":
user_text = getattr(msg, "content", "")
break

if i

sinstance(user_text, str) and "retry model" in

user_text.lower():

# PibCRER: WSl s, ARk
already_injected = any(
isinstance(getattr(msg, "content", None), str)
and "fR&ZILL L= kEZ] FF3k" in msg.content
for msg in state["messages"]
)
if already_injected:
return None

print("[MIDDLEWARE] after_model: jump_to="model' with extra

system instruction')

return {
"messages": [
systemMessage ("R ZiLh [k mIZ Y Hk, HHRH—AERZ. ")
P

"jump_to": "model",

return None

agent = create_agent(
modeTl=model,
tools=[get_news],
middleware=[MyMiddleware()],

def run_once(user_input: str):
result = agent.invoke(

{



91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

oifa

"messages": [
{"role": "user", "content": user_input}
]
}
)
for msg in result["messages"]:
msg.pretty_print()
if _name__ == "_main__":
# Case 1: E#ME tools
print('=" * 30, '-> Case 1 <-', '=' * 30)
run_once ("iFHKES HIE direct tool™)
# Case 2: #HiHiJEEklE model
print('=" * 30, '-> Case 2 <-', '=' * 30)
run_once ("iEBEME /44— F LangChain retry model™)
# Case 3:
print('=" * 30, '-> Case 3 <-', '=' * 30)
run_once ("frliF overflow")
# Case 4: IEHMME
print('=" * 30, '-> Case 4 <-', '=' * 30)
run_once ("4 HFTHME? ")
1 -> Case 1 <-
[MIDDLEWARE] before_model: jump_to='tools'
Human Message
4
5 EHRESHHE direct tool
6 Ai Message
7
8  ANTHIERINEE
9 Tool calls:
10 get_news (call_force_weather_001)
11 call ID: call_force_weather_001
12  Args:
13 Tool Message
14 Name: get_news
15
16 st Ar4 HIJF4
17 A1 Message
18
19 S H#E:
20 | - EmMEHFMASHITE
21
22 IRARIER, FRAM AT DA VR gk S Y
23 1. fAisEAREE



24 | 2. TEAHH A

25 3. #EAK / EHEs / WESRER

26

27 -> Case 2 <-

28 [MIDDLEWARE] after_model: jump_to='model' with extra system
instruction

29 Human Message
30

31 iEREEAY4— T LangChain retry model

32 Ai Message
33

34 MERTETLL, R BGEB T AN —F **LangChain 1 retry model (EiRXHL|D
35

36 ## 1. BEREMA

37 | TERARBBYEAME L AR, Al Resxis 2] —Leignt M, thin:

38

39 | - ML

40 - API R

41 - RSB ImiE KA R

42 - IREINERE A REE T

43

44  =*retry model** [W{ER M.

45 | YRR, BEFELK, BRI EEE A B sk =i
46

47 | ---

48

49 | ## 2. AMATEE

50 KBS FAAME B AR, R W AR ARABEE T, TR AR E
51 bt

52

53 | - F—IEREBR, B IRHBINT

54 | - REUIREITZENE, FiER—KIER

55 - sEmFANfLA rate Timit, RE%E— T HEREABAT

56
57 FrRAE AL REER MR AR E MR A A A
58

59 | ---

60

61  ## 3. LangChain B/E4H

62 LangChain #E¥ o4& KEHME Bl E OF runnable HUGISRME . & WLEHE:
63

64 - BEHEKERKE

65 - WEEAAE

66 | - MR IR EER

67 - RMEEHEHEH

68

69  ANFREFERRM @I —4 chain / runnable / model, iL'EH retry 174"
70

71 | ---

72

73 | ## 4. EBEESMAA

74  —/ A retry model &5

75

76 | - FFERRECEIRE R E 3 K



77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

117
118
119

120
121

122
123

124
125

126
127
128

L RN, IR ST AR, i Ls. 2s.
L R T AR L, A SRR AR
- wER kg, ﬁ@%ﬂj\é?“j'ﬁ‘é\iﬁt

## 5. fAjRERfE
PRTT AT PR

> “HIRERLX R, NESLZEGE, SEJLRilE. 7

## 6. VERFI
FHIRBEIRTH, (B T

- SHEINAEIR
- BN A A
- WERARR TG, Ei

FTEL—f R+ J g . AR AR JE R

# 7. —AEWT
Pl /R e AR — A ]

1. 5—igsk. @t
2. HUER: RE 429 (BRI
3. E=IRiER: Y

Xgtie retry model 7EE{EM.

WSRIRIE R, FRIETT GRS R

1. **LangChain B retry UG RH]**

2. **retry f1 fallback KX 5=

3. **python H/EA4% LLM YN E**

System Message

PR A L=k E% Y I3k, JFH R —A)iEE %
Ai Message

[ =&[E%] LangChain [ retry model #t/2&4h KB I A3 E R HLH]: ER)E
B PRI I B 3R BN 42 BRI R S BT K, DT B e et 58 T R B T 26

-> Case 3 <-

[MIDDLEWARE] before_model: jump_to='end' when contenxt window overflow

Human Message

fR#F overflow

A1 Message

4s



129
130
131
132

133

134
135
136

137
138
139
140
141

142
143
144
145

146
147
148
149
150
151

B b, b

-> Case 4 <-

Human Message

A H B E 22
Ai Message

Tool calls:
get_news (call_R4eUqpluGgAGvYQLgDpUV6CW)
Call 1ID: call_R4eUqpluGgAGvYQLQDpUV6CW
Args:

Tool Message

Name: get_news

SR AR A H TR

Ai Message

A H B [ 22

- FRENE SRS H IR

BARARIE R, AT AR S8 ) PR B — g aip L * B, S AR ST R
ﬁ,’f’ -‘Li ddk

5.4 Wrap-style hooksREI %
5.4.1 EFHEZ

1. wrap_model_call

@ BFEIRERCI
AT AR ERR BB RRISMEE, FrLAds& 9 wrap_model_call , wrapEh B .

RS

1
2
3
4
5
6
7
8
9

def wrap_model_call(

request: ModelRequest,
handler: callable[[ModelRequest], ModelResponse]

) -> ModelResponse:

AASSCIL:

request: f# model, messages, system_message, tools, state
handler: AT FH 14 R 21
i&[F: ModeTResponse

=R
PSS


af://n894
af://n895
af://n896
af://n897

O 00 N O U1 A W N R

e O S Y
w N R o

O 00 N O v h W N

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

T

from langchain.chat_models import init_chat_model
from dotenv import load_dotenv
import os

# M. envC AR E
load_dotenv(override=True)

model = 1init_chat_model(
model="gpt-5.4-mini"
model_provider="openai"
api_key=os.getenv("CLOSEAI_API_KEY"),
base_url=o0s.getenv("CLOSEAI_BASE_URL")

from Tangchain.agents.middleware import wrap_model_call, ModelRequest,
ModelResponse

from langchain.messages import HumanMessage

from langchain.agents import create_agent

from typing import Callable

Owrap_model_call
def wrap_model_call_middleware(
request: ModelRequest, # f 7 RPERIEL KB ATAERESE (ol BAIER. RE%

handler: callable[[ModelRequest], ModelResponse], # i(Z.LvfJhf: 105 rifa]

P BRI TR RSB R FH IR 55
) -> ModelResponse | None:
# B R RE—ZFEEMAZ, WHHEAERIEINTAFE.
# WABNH: G ERE N EERIEMEAR Prompt #2710 (. “{EH T mEE”,
BB IR A FI L 5%
request.messages[-1].content += " -> wrap_model_call_before <-
# BESUE G RMLIEZL handler, FIEREAHKRER (BEEREET — I EEZ
# XD TS Token YHFEFFAEFFAAE Y B
response = handler(request)
# KRR N J5, (RN AE T4y Agent RESHLZ AT, W AR 3HT BB 5
# “response.result’ E*lﬁﬂwﬁ,@ﬂEM*%iuﬁﬁ%Wﬁ
MRS R SCARBURIRS JE . S A A TR b . BUR G — WIS L8 f5 AL #E b id
response.resu1t[0].content += " -> wrap_mode1_ca11_after <-
# e RAARIR R, E4ERE Agent AR LR

return response

1]

n

agent = create_agent(
model = model,
middleware = [wrap_model_call_middleware]

response = agent.invoke({
"messages": [HumanMessage ("{R4fMHI") ],

D)

for msg in response["messages"]:
msg.pretty_print()



1 Human Message

RIF -> wrap_model_call_before <-

A W N

Ai Message

6 ! HHAKRTLLEMRRK?  -> wrap_model_call_after <-

B ERRIERYRRG—5&EHumanMessage, ERERE—%EAMessage, FILIERI, 1&ELE
FERIERYE &R T .

@ BF%E=EM

1 from langchain.agents.middleware import AgentMiddleware, ModelRequest,
ModelResponse

2 from langchain.messages import HumanMessage
3 from langchain.agents import create_agent
4 from typing import callable
5
6
7 class WrapModelcallmiddleware(AgentMiddleware) :
8 def wrap_model_call(
9 self,
10 request: ModelRequest,
11 handler: callable[[ModelRequest], ModelResponse],
12 ) -> ModelResponse | None:
13 request.messages[-1].content += " -> wrap_model_call_before <- "
14 response = handler(request)
15 response.result[0].content += " -> wrap_model_call_after <- "
16
17 return response
18
19 agent = create_agent(
20 model = model,
21 middleware = [WrapModelcalIMiddleware()]
22 1)
23
24 response = agent.invoke({
25 "messages": [HumanMessage ("{RIFH") ],
26 b
27
28 for msg in response["messages']:
29 msg.pretty_print()
HH
1 Human Message
2
3 R -> wrap_model_call_before <-
4 Ai Message
5
6 fRiF! “wrap_model_call_before ™ XFB/@AEMATANE? WIRARIEMATE BAZE. R

HEN, BCE LRI M AR R, W E RS RN . -> wrap_model_call_after <-


af://n908

ERAS: ATEE. 5. SRR,
m=1: EiXiZiE

from langchain.agents.middleware import wrap_model_call, ModelRequest,
ModelResponse

from typing import Callable

import time

@wrap_model_call
def retry_model(

request: ModelRequest,

handler: callable[[ModelRequest], ModelResponse]
) -> ModelResponse:

" A E R A A A

max_retries = 3

for attempt in range(max_retries):
try:
print(f"([8) =RIFEAHA (% {attempt + 1}/{max_retries} %) ")
return handler(request)
except Exception as e:

if attempt == max_retries - 1:
print(f" X FrEEAAM: {e}™)
raise

# TRHCRE

wait_time = 2 ** attempt

print(f"A AN {e}, {wait_time} )5HEiA")
time.sleep(wait_time)

1552 INERE

from langchain.agents.middleware import wrap_model_call, ModelRequest,
ModelResponse

from typing import cCallable

import hashlib

import json

class Modelcache:
R I N 2R A7
def _init__(self):
self.cache = {}

def create_hook(self):
@wrap_model_call
def cache_model(
request: ModelRequest,
handler: callable[[ModelRequest], ModelResponse]
) -> ModelResponse:
# N GAT
cache_key = hashlib.md5(
json.dumps ({
"messages": [str(m) for m in request.messages],
"system": str(request.system_message)
}) .encode()
) .hexdigest()



=

3:

# WEEAT
if cache_key in self.cache:
print("® ZfFdat ™

return self.cache[cache_key]

# AR
print(" € ZFAMmd, FHHBEAE")
response = handler(request)

# fENGAT
self.cache[cache_key] = response
return response

return cache_model

#

cache = Modelcache()

agent = create_agent(
modeTl=modeT,
middleware=[cache.create_hook()]

BRI

from langchain.agents.middleware import wrap_model_call, ModelRequest,

ModelResponse
from langchain_core.messages import SystemMessage
from typing import Callable

@Gwrap_model_call
def add_context(

request: ModelRequest,

handler: callable[[ModelRequest], ModelResponse]
) -> ModelResponse:

"MUEASEINE T R BRI R G R

# SRECH AT |
from datetime import datetime

current_time = datetime.now().strftime("%Y-%m-%d %H:%M:%S")

# MHEHH RS B

original_content = request.system_message.content if
request.system_message else ""

new_content = f"""{original_content}

MHTETE]: {current_time}
AL E: FE
EE WL

# QIEHMARSHE
new_system_message = SystemMessage(content=new_content)

# 1/ override JrikfEelifR

modified_request = request.override(system_message=new_system_message)



return handler(modified_request)

2. wrap_tool_call
BMILIRNETERBRIEME, Frlids®/9 wrap_tool_call .
@ BEFRimsam

from Tangchain.agents.middleware import wrap_tool_call
from langchain.tools.tool_node import ToolCallRequest
from langchain.messages import HumanMessage, ToolMessage
from langchain.agents import create_agent

from Tangchain.tools import tool

from langgraph.types import Command

from typing import Callable

@tool
def get_weather(city: str, is_forcast: bool) -> str:

IS R RTT O R

Args:
city: W&k
is_forcast: ZHMEPIREIRSIMHR
res = f"{city}>RRIAH"
if is_forcast:
res += "\n#IRRSWIRE"
return res

Owrap_tool_call
def wrap_tool_call_middleware(
request: ToolcCallRequest,
handler: callable[[ToolcallRequest], ToolMessage | Command],
) -> ToolMessage | Command:
result = handler(request)
print(f"[RiEZ4%: {request.tool_call['args']}")
print(f"HiGSE0HAHER:  {result}™)

request.tool_call["args"]["is_forcast"] = True
result = handler(request)

print(f"H#/5Z%: {request.tool_call['args']}"™)
print(f"EHSHMAHLER:  {result}™)

return result

agent = create_agent(
modeT=model,
tools=[get_weather],
middleware=[wrap_tool_call_middleware]

response = agent.invoke({
"messages": [HumanMessage ("{R&FWI, A RBUMHKIRTEARE")T,


af://n921
af://n923

49
50
51
52

Tt

i)

for msg in response["messages"]:

9
10
11
12
13
14
15

16
17
18
19
20

21
22

msg.pretty_print()

FahsH. {"city': '"BiN', 'is_forcast': False}

RIS HIRH AR content="HIMASRRAAH" name="get_weather'
tool_call_id="call_2StbfD50EA3AW]eNShXhefbf'

HHERSE: {"city': "BiM', '"is_forcast': True}

B SHIAHEER:  content="HMHAS R RAAE\NIIR RS WIRET"
name="'get_weather' tool_call_id="'call_2StbfD50EA3AW]eNShXhefbf"'
Human Message

IREFIRT, & R RSB AR
Ai Message

Tool calls:
get_weather (call_2stbfD50EA3AW]eNShxhefbf)
call 1ID: call_2StbfD50EA3AW]eNShxhefbf
Args:

city: B

is_forcast: True

Tool Message

Name: get_weather

BUH SRR AAE
BIR R AR
Ai Message

BUNSRRAAH, WRRAMIRE .

H@wrap_tool_callZ={mHIREL R R IE FAREH E iS4,

@ EF M

1 from langchain.agents.middleware import AgentMiddleware
2 from langchain.tools.tool_node import ToolcCallRequest

3 from langchain.messages import HumanMessage, ToolMessage
4 from Tangchain.agents import create_agent

5 from langchain.tools import tool

6 from Tanggraph.types import Command

7 from typing import callable

8

9 @tool
10 def get_weather(city: str, is_forcast: bool) -> str:
11 e
12 FRECY HRE e IR
13
14 Args:
15 city: THMK
16 is_forcast: &% SRR SIR

[y
~
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18 res = f"{city}S RRAANH"

19 if is_forcast:
20 res += "\nfHRRSWIRLF"
21 return res
22
23  class WrapToolcallmiddleware(AgentMiddleware) :
24 def wrap_tool_call(
25 self,
26 request: ToolCallRequest,
27 handler: callable[[ToolcallRequest], ToolMessage | Command],
28 ) -> ToolMessage | Command:
29 result = handler(request)
30 print(f"[Ri5Z%: {request.tool_call['args']}")
31 print(f"EESEOHHEER:  {result}")
32
33 request.tool_call["args"]["is_forcast"] = True
34 result = handler(request)
35 print(F"®E¥i/5 54 {request.tool_call['args']}™)
36 print(f"8EHSE0HHER: {result}™)
37 return result
38
39 agent = create_agent(
40 model = model,
41 tools = [get_weather],
42 middleware = [WrapToolcallMiddleware()]
43 | )
44
45  response = agent.invoke({
46 "messages": [HumanMessage (" ki, A RBMPIRSELAE)],
47 | B
48
49  for msg in response["messages"]:
50 msg.pretty_print()
L]
JfizH: {'city': "BiH', 'is_forcast': False}

2 RIS HIHAER:  content="HUHS R RS name="get_weather'
tool_call_id="call_yu58ykg0IYlpavlGqTBuu8Ie'
WHENSE: {"city': "BiM', '"is_forcast': True}
FH SIS R:  content="HHAS R RAAAE\NIIR RS WARE"
name="'get_weather' tool_call_id="'call_yu58ykg0IYlpavlGqTBuu8Ie'
5 Human Message

7 AREFWT, S RBUNKIRUE AR

Ai Message

9 Tool calls:
10 get_weather (call_yu58ykg0IYylpavlGqTBuu8ie)
11  call 1D: call_yu58ykg0IYlpaviGqTBuU8Ie

12 Args:

13 city: #iM

14 is_forcast: True

15 Tool Message

16 Name: get_weather



17

18  BHUNESRRAAL

19  HRRAMIBLF

20 Ai Message

21
22 | BUNSRRAAG, BHRRTWIRE.

ERgR: BThE. Bl BRTERT.

Eean:
1 from langchain.agents.middleware import wrap_tool_call
2 from langchain.tools.tool_node import ToolcCallRequest
3 from langchain_core.messages import ToolMessage
4 from Tanggraph.types import Command
5 from typing import callable
6  import time
7
8 @wrap_tool_call
9 def monitor_tool(
10 request: ToolcCallRequest,
11 handler: callable[[ToolcallRequest], ToolMessage | Command]
12 ) -> ToolMessage | Command:
13 U T E AT TR AR A
14
15 tool_name = request.tool_call["name"]
16 tool_args = request.tool_call.get("args", {})
17
18 print(f"s FFUEHATTHE: {tool_name}™)
19 print(f"  Z%: {tool_args}™)
20
21 start_time = time.time()
22 try:
23 result = handler(request)
24 elapsed = time.time() - start_time
25 print(f" LTHESUTHI, #E8f: {elapsed:.2f}#")
26 return result
27 except Exception as e:
28 elapsed = time.time() - start_time
29 print(f"X LEHITRE: {e}, kif: {elapsed:.2f}")
30 raise

5.4.2 AM G NS —

B, ®ipEHEREDSAE— AgentMiddlewareJsfi,
5.4.3 S8

request: #WEPEANERNS, AJLAREREETHBARBK
handler: 4228, AFMEBERFRENIBESR.
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5.5 ZimRRFNRRYiIERE
HR1: PEERE—MITEY, REARNE, BESMUTRNEEASE

o I HEMHABRELM—MIFRYNS, EREAEITRREE,
o I—hEMEELHMSMIFELN, KEEESE.

KPR ARARESLM, SHER FULUE TEGIERFEE T RBEREIS AN iRk
Bk; BXFSIAR ERE—NEE LR TR— 1 FE RTINS MR RE, BRINBSE—A
%, FULCRIMERSEBAR. &h, S

1. fEEF%EEImER LI
1 from langchain.agents import create_agent

2 from langchain.agents.middleware import before_model, after_model,
AgentState

3 from langchain.messages import HumanMessage

4 from langgraph.runtime import Runtime

5 from loguru import logger

6 from typing import Any

7

8

9 def create_audit_middleware(logger):
10 @before_model
11 def before_log(state: AgentState, runtime: Runtime) -> dict[str, Any] |

None:
12 Togger.info ("R AW E4E: {}", len(state["messages"]))
13 return None
14
15 @after_model
16 def after_log(state: AgentState, runtime: Runtime) -> dict[str, Any] |
None:

17 Togger.info("UHHBAEH IS4 GE: {3, Ten(state["messages"]))
18 return None
19
20 return [before_log, after_log]
21
22 agent = create_agent(
23 model = model,
24 middleware = [*create_audit_middleware(logger=1ogger)],
25 | )
26
27 response = agent.invoke({
28 "messages": [HumanMessage ("{RiF~")]
29 | B
30
31  for msg in response["messages"]:
32 msg.pretty_print()

e
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2026-06-08 15:27:20.879 | INFO | __main__:before_log:14 - H ARG EE

s 1
2026-06-08 15:27:23.181 | INFO | __main__:after_log:19 - iHIBAY 5 24
w2
Human Message
PRl ~

Ai Message

AR5 ~ A A AT DA AR A 5 2

2. fEFZESCE

from langchain.agents import create_agent

from langchain.agents.middleware import before_model, after_model,
AgentState, AgentMiddleware

from langchain.messages import HumanMessage

from langgraph.runtime import Runtime

from loguru import logger

from typing import Any

class CreateAuditMiddleware(AgentMiddleware):
def _init__(self, logger):
super(Q).__init_Q
self.logger = Togger

def before_model(self, state: AgentState, runtime: Runtime) -> dict[str,
Any] | None:
self.logger.info(" MM IHESE: {}", len(state["messages"]))
return None

def after_model(self, state: AgentState, runtime: Runtime) -> dict[str,
Any] | None:
self.logger.info("AMHBEAEH EEE: {3", len(state["messages"]))
return None

agent = create_agent(
modeTl=model,
middleware=[CreateAuditMiddleware(logger=Tlogger)],

response = agent.invoke({
"messages": [HumanMessage ("/RiF~")]

i)

for msg in response["messages"]:
msg.pretty_print()

it



1 2026-06-08 15:29:20.185 | INFO | __main__:before_model:15 - i H#EA R

HEHE: 1

2  2026-06-08 15:29:22.322 | INFO | __main__:after_model1:19 - HHHA)S
WEHE: 2

3 Human Message

4

5 REF~

6 Ai Message

7

8 IREF! A ATRAT AR IR NG 2

& FEEANRE, STLABHES:
o EMBEIXESIEE hook HEEE agent AN EN = LE;
o EEEFHFESIBE hook BEN—NFEEHIhEMGA;
o L4 EIRTS R before_model . after_model FZNEIFAT, BIAEIGEE T thaestil, B
XEXEEEFREL. REAE. 4P EFT.

B4

BHFZRT, KinRAE, SWFHRET, XARE—TTHE, BEEEEER. BHEFIIS
.

EiR2: SREEEEFRARSNR
it =R EAILIBE REASEES4, BEEE (BTHRERR) | BHEFLEXRARINREX
F5fE.

1 from langchain.agents.middleware import before_model, AgentState,
AgentMiddleware

2 from langgraph.runtime import Runtime

3 from typing import Any

4 from Toguru import Togger

5

6

7 # HTRNINE

8 class AuditMiddleware(AgentMiddleware) :

9 def __init__(self, logger, threshold: int, middleware_name: str):

10 self.logger = logger

11 self.threshold = threshold

12 self.middTeware_name = middleware_name

13

14 def before_model(self, state: AgentState, runtime: Runtime) -> dict[str,
Any] | None:

15 self.logger.info("current name: {}, threshold: {}",
self.middleware_name, self.threshold)

16 return None

17

18

19  # ETIHMRIE, ASEIET TR

20 def create_audit_middleware(logger, threshold: int, middleware_name: str):

21 @before_model

22 def audit_middleware(state: AgentState, runtime: Runtime) -> dict[str,
Any] | None:



23 Togger.info("current name: {}, threshold: {}", middleware_name,
threshold)
24 return None
25
26 return audit_middleware
27
28
29 class_middle = [
30 AuditMiddleware(logger=1ogger, threshold=5, middleware_name="short
Timit"),
31 AuditMiddleware(logger=1ogger, threshold=50, middleware_name="1ong
Timit"),
32 ]
33
34 decorator_middle = [
35 create_audit_middleware(logger=logger, threshold=5,
middleware_name="short Timit"),
36 create_audit_middleware(logger=1logger, threshold=50,
middleware_name="long Timit"),
37 1]
38
39 print("=" * 30, "-> classKgHHELE <=, "=" * 30)
40  for mw in class_middle:
41 print(type(mw))
42 print(mw.__dict_)
43
44 print("=" * 30, "-> decoratorKAEHIHEIME <", "=" * 30)
45  for mw in decorator_middle:
46 print(type(mw)) # JLET251975%
47 print(mw.__dict__)
e ]
1 -> classRUgHHE M <-
2 <class '_main__.AuditMmiddleware'>
3  {'logger': <loguru.logger handlers=[(id=0, level=10, sink=stderr)]>,
'threshold': 5, 'middleware_name': 'short 1imit'}
4  <class '_main__.AuditMiddleware'>
{'logger': <loguru.logger handlers=[(id=0, level=10, sink=stderr)]>,
'threshold': 50, 'middleware_name': 'long 1imit'}
6 -> decorator XS ELE <-

<class 'langchain.agents.middleware.types.audit_middleware'>

{}

9 <class 'langchain.agents.middleware.types.audit_middleware'>

10 {}

EFERNSETLRERTENSEER, mET MO SSIINIMELUHE,
EiR3: ERBESREERXSE

NRALBPER— DAL, TSR, TUHREY, KEXENGE, FEhXE
ApR, XinRAUDE LTI, (BERARRET.

24



IR EIAMIKEA#RRESCIL middleware hook, AR ERZMMEXREMEHNGN, FAAEEN LS
SEIRNBHENS. BELRRR—H.

—R%Ri:

o EIFREETIESEA hook, iBIEHER. RERBNGE;
o XEZXHESZ/ hook HE. SEREE. FERMRMERE/ RS, IRERSBSTNK
HHIAE,;

5.6 hookEREINITIN(EE)

SEITIE

before_* $4FeR%: MBIZIEHAT

after_* S0FTE: MEHERTHUT

wrap_* S9FERE: AN, MENEEEHEN
XEHIFHIEEIF, TeIEAgentaH S @A,

1. X838
1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv
3 import os
4
5 # M.enviCfFding AL
6 Tload_dotenv(override=True)
7
8 model = init_chat_model(
9 model="gpt-5.4-mini",

10 model_provider="openai",
11 api_key=o0s.getenv("CLOSEAI_API_KEY"),
12 base_url=o0s.getenv("CLOSEAI_BASE_URL")
13 | )

1  from langchain.agents.middleware import (
2 before_model,

3 after_model,

4 AgentState,

5 wrap_model_call,

6 ModelRequest,

7 ModelResponse,

8 )

9 from langchain.messages import HumanMessage

10  from langgraph.runtime import Runtime

11 from langchain.agents import create_agent
12 from typing import Any, callable

13

14

15 @before_model

=
(o)}

def before_model_middleware3(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:

17 state["messages"][-1].content +=
18 return None

19

-> before_model-3 <-


af://n994

@before_model

def before_model_middlewarel(state: AgentState, runtime: Runtime) ->

dict[str, Any] | None:
state["messages"][-1].content +=
return None

-> before_model-1 <-

@before_model

def before_model_middleware2(state: AgentState, runtime: Runtime) ->

dict[str, Any] | None:
state["messages"][-1].content +=
return None

-> before_model-2 <-

@after_model
def after_model_middleware2(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:
state["messages"][-1].content += " -> after_model-2 <-
return None

@after_model
def after_model_middlewarel(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:
state["messages"][-1].content += " -> after_model-1 <-
return None

@after_model
def after_model_middleware3(state: AgentState, runtime: Runtime) ->
dict[str, Any] | None:
state["messages"][-1].content += " -> after_model-3 <-
return None

@Gwrap_model_call
def wrap_model_middlewarel(request: ModelRequest,
handler: callable[[ModelRequest], ModelResponse])

-> ModelResponse None:
request.messages[-1].content +=
response = handler(request)
response.result[0].content +=

return response

-> wrap_model-before-1 <-

-> wrap_model-after-1 <-

@wrap_model_call
def wrap_model_middleware3(request: ModelRequest,
handler: callable[[ModelRequest], ModelResponse])

-> ModelResponse | None:
request.messages[-1].content +=
response = handler(request)
response.result[0].content +=
return response

-> wrap_model-before-3 <-

-> wrap_model-after-3 <-

Owrap_model_call
def wrap_model_middleware2(request: ModelRequest,



71 handler: callable[[ModelRequest], ModelResponse])
-> ModelResponse | None:

72 request.messages[-1].content += " -> wrap_model-before-2 <- "
73 response = handler(request)

74 response.result[0].content += " -> wrap_model-after-2 <- "
75 return response

76

77

78 agent = create_agent(

79 model=model,

80 middTeware=[

81 before_model_middlewarel,

82 before_model_middleware2,

83 before_model_middleware3,

84 after_model_middlewarel,

85 after_model_middleware2,

86 after_model_middleware3,

87 wrap_model_middlewarel,

88 wrap_model_middleware2,

89 wrap_model_middleware3,

90 ]

91 )

92

93  response = agent.invoke({

94 "messages": [HumanMessage ("{RuFM, ZHSIRIGELMHIN, HABITAEITE)],
95 B

96

97 for msg in response['"messages"]:

98 msg.pretty_print()
5Bt

1 Human Message

3 REFR, ZBRIRESEEIN, RAMRATANEE -> before_model-1 <- -> before_model-2 <-

-> before_model1-3 <- -> wrap_model-before-1 <- -> wrap_model-before-2 <- -
> wrap_model-before-3 <-

4 Ai Message

6 AREFWI! -> wrap_model-after-3 <- -> wrap_model-after-2 <- -> wrap_model-
after-1 <- -> after_model-3 <- -> after_model-2 <- -> after_model-1 <-

. Dt

1. PEEEN BELFR, (BfEBSAgenttlfF2EER
2. HEIHETEN, FEEAIHITER EIANE, R fE@BEAgentNIRFE X
3. Bk

1. before_modelEHFAIHATINFFIEEINF—EL
2. after_modelEEAIHATIRAFFIEBINFER
3. wrap_model_callFEMFRHITIFER: LEENEERINE | Bl FRZEH
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