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1.2 TEARAKBRX

ftLangChaindh, TH (Tools) SChr E2SIAME X TRAFELHAY AERREL . FEitt,

(Tool Calling) th##RA EEUAMA(Function Calling) .
BraEmiEAEL:
B BERA
o, EEEARTEER.
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@tool
def get_weather(city: str) -> str:

ARG E T R AE R

S
city: Wii&Fk, wdem".
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# RS2
return city + "BER, @& 15°C"

1 # il .invoke() Ji

2
3

result = get_weather.invoke({"city":
print(result)

JEmE R, WA 15°C

H2: HEINRE (EFR)
XF75El, LEASRER, FFRFER,
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# M. envCiEH IR AR
load_dotenv(override=True)

model = 1init_chat_model(

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

from langchain_core.tools import tool

"L

"R

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

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

TEREA
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1 from langchain_core.tools import tool

2

3 # ENTH

4  @tool

5 def get_weather(city: str) -> str:

6 U SRECGRR E R T R AR

7 # IRIGSEIL

8 return "MK, WE 15°C"

9

10

11 # #ETLH

12 model_with_tools = model.bind_tools([get_weather])
13

14 # AT WTDIERTHAH TR

15 response = model_with_tools.invoke("dbmi K< nf? ™)
16 # response = model_with_tools.invoke("2 + 3 = 2?2 ")
17

18 # Kér AT 2REFALAE

19 1if response.tool_calls:

20 print("AT MiHHTHE: ", response.tool_calls)
21  else:

22 print("AI EfHZ: ", response.content)

1 AT #HiHTH: [{'name': 'get_weather', 'args': {'city': "dtx'}, 'id':
'cal1_fR3LE8Wjqh9T1nDosQ61Y892E"', 'type': 'tool_call'}]

1.3 TRiRAANESHE

AARBRERIER S _ L N S]OREARS AR T RIARCERLSE,

LSRRI
@R FF&: xxx
R BAYE A "get_weather"
/ TR#R: xxx \
J(———@"get_weather"ﬁ)ﬁ?ﬁ: XXX——
D4 RR T > = @%"g‘etrweather"iﬁ}ﬁ B2
L €< OWERARHEE— e MEIRRIT ML AKE )
m F " - )ﬁ / ﬁ ﬂ
S~ ompsansms
| SRRER: xxx
(O N EREYEE S 74
8 F "get_weather"
FEFHEAER

|
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AREHTIR

get_weather

A ERERILangChainb XS L EFRIAIBIFRIA.
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1.4 M\MessageiiitE T EATREA

HUIR: RERIHDIAM

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

3 import os

4

5 # M.envCrhmEE 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 )

£%1:. ANMEREtoolEln

1 from langchain.messages import HumanMessage, ToolMessage
2

3

4 def get_weather(city: str):

5 UUUIRECR AR A

6 return f"{city}R~HEH"

7

8

9 # JGBIARI T B0

10 model_with_tools = model.bind_tools([get_weather])
11

12 messages = [

13 HumanMessage ("4 Kb s RS W)

14 1]

15

16 # BIAA: RO T HIEK

17  response = model_with_tools.invoke(messages)

18

19 # ¥ fNAIMessage

20 messages.append(response)

21

22 tool_calls = response.tool_calls

23

24 for tool_call in tool_calls:

25 if tool_call["name"] == "get_weather":

26 # Pt TooIMessage szl

27 tool_response = ToolMessage(

28 content=get_weather(**tool_call["args"]),
29 tool_call_id=tool_call["id"],

30 name=tool_call["name"]

31 )

32 messages.append(tool_response)

w
w
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5BA: %% @tool {EIMAVRERETLAAR invoke BRUURENREIASEEHITEREL,

print("

for msg in messages:
msg.pretty_print()

print("

final_response =
print(f"final_response: \n{final_response}")

from langchain.messages import HumanMessage, ToolMessage

. {EF@toolf&ifh

@tool
def get_weather(city: str):
TUREOR AR A

return f"{city}RSIEH~"

# BTV T BYl
mode1_with_tools

messages = [
HumanMessage ("4 KALETRS W)

= model.bind_tools([get_weather])

# WA iR A SR
response = model_with_tools.invoke(messages)

# INNAIMessage
messages.append(response)

tool_calls = response.tool_calls

for tool_call in tool_calls:
if tool_call["name"] == "get_weather":
# iR[EIf) = TooTMessageZi il K

print("
for msg

print("

tool_response = get_weather.invoke(tool_call)

print(type(tool_response))
messages.append(tool_response)

in messages:

msg.pretty_print()

final_response =
print(f"final_response: \n{final_response}")

> messages <

> messages <
model_with_tools.invoke(messages)

> messages <

> messages <
model_with_tools.invoke(messages)

ToolMessage LA, FEAIIABEEFaHE ToolMessage .

1
2
3

vl

<class 'langchain_core.messages.tool.ToolMessage'>

> messages <

A RACH RS an ]

Human Message

FHRE



10
11
12
13
14

15
16
17
18
19
20

Ai Message

UFH, BRBIRE—THRIEEPIRAE .
Tool calls:
get_weather (call_00_f65kv4IKjBPKOHhURZ099449)
call 1ID: call_00_f65kv4IKjBPKOHhURZ099449
Args:

city: Jbit
Tool Message

Name: get_weather

JEHCR A B~

> messages <

final_response:

content="4&RKILHRI**EM** O, /MFRA! WREREH T, T URCL AT~
additional_kwargs={'refusal': None} response_metadata={'token_usage':
{'completion_tokens': 24, 'prompt_tokens': 343, 'total_tokens': 367,
'completion_tokens_details': None, 'prompt_tokens_details':
{'audio_tokens': None, 'cached_tokens': 256},
'prompt_cache_hit_tokens': 256, 'prompt_cache_miss_tokens': 87},
'model_provider': 'deepseek', 'model_name': 'deepseek-v4-flash',
'system_fingerprint': 'fp_8b330d02d0_prod0820_fp8_kvcache_20260402',
'id': 'fabbebd6-498e-40f0-b1f6-e9fb43a36297', 'finish_reason': 'stop',
'"logprobs': None} id='Tc_run--019e5a90-f0Oca-7d43-a4e5-3d34379e8208-0"'
tool_calls=[] invalid_tool_calls=[] usage_metadata={'input_tokens':
343, 'output_tokens': 24, 'total_tokens': 367, 'input_token_details':
{'cache_read': 256}, 'output_token_details': {}}

MNER (LEE186) :

Fia

1. PEAERATE J

[ model.bind_tools([get_weather])

v

A
Lnessages = [HumanMessage("$ RILRK S AT")

2. 83 HumanMessage J
I

response = AlMessage(...

4. %5l AlMessage (With tool_calls)
£ tool_calls

¢ tool_calls',
> tool_calls = [{'Id": 'call_1',
[ 3. JARERE (Invoke) ]<—\ { Qfgmse{gfyt—.“ﬁ%t-'}?f

v 5. {8 Al IR
messages
messages.append(response)] [Hul{fllﬁnMessa]ge,

<BERUMRL (Al

7c tool_calls

seemm O

= =IEEAN.,
FERSRNKS 25 6. 4B ToolMessage @\

messages

[HumanMessage, for tool_call in response.tool_calls:
AlMessage, ToolMessage] tool_call = [
\ / ToolMessage(

e 7. content="t R ASHEER",
—[messages.append(Too|Messageﬁ tool_call_id= "call_1",

name="get_weather")

TRRARRRERS:
FTLANREIEEARERIET RERERHATES, ENOEARNEERNTONSER:



B ERIMIETE - ®iImodel.bind_tools([.. ) 4FE— M aES N THE.

$B2: HRGRTREREK : AFPEAGR, EREE (tkilinvoke() . MIRFEAATE, &
REIBSTEARGE (MITERZTRISE) rAIMessage,

T3 FREFHHITIE : BRMNBNFRENTERABEEHFFHERANMNTIER (thulT
E.invoke()) .

R4 BITEHUTERToolMessageGIBAIERILERERER | BZRIBFRANSNFEIHITIA
R ToolMessageiR[EEE, HAIRARLRKMEIS,

TR NERBERTERRXEE, BEREN, REFREFIINITIRASERR, B5H
B HERIES.

2, TEHREXHBHN1: AfEH@tool
2.1 {RBSET BH&EEK

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

3 dimport os

4

5 # M.envICHFHINEIA R AL &

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 rich import print as rprint

2

3 # ENTH

4 def get_weather(city: str):

5 return f"{city}RAMEH"

6

7 # R T RN E

8 model_with_tools = model.bind_tools([get_weather])
9

10 response = model_with_tools.invoke(

11 " A RACHCR A

12 )

13

14 rprint(response)

15 # print(response.tool_calls)

T
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AIMessage(
content="",
additional_kwargs={'refusal': None},
response_metadata={

'token_usage': {
'completion_tokens': 18,
'prompt_tokens': 121,
'total_tokens': 139,
'completion_tokens_details': {

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

b

. 0,

: 0

'prompt_tokens_details': {'audio_tokens': 0, 'cached_tokens"':

0%,

'"lTatency_checkpoint': {
'engine_tbt_ms': 3,
'engine_ttft_ms': 41,
'engine_ttlt_ms': 100,
"pre_inference_ms': 99,
'service_tbt_ms': 3,
'service_ttft_ms': 207,
'service_ttlt_ms': 260,
'total_duration_ms': 168,
'user_visible_ttft_ms': 108

¥,

'model_provider': 'openai',

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

'system_fingerprint': None,

'id"': 'chatcmpl-Difltwr37cPmIRNpJUCLINU9Yrx1k",

'service_tier': 'default',
'finish_reason': 'tool_calls',
'Togprobs': None

3,

id="1lc_run--019e54a4-6989-71b1-8c7e-6efcfa08d4bb-0",

tool_calls=[

{
"name': 'get_weather',
'args': {'city': "Jbx{'3},
'id': 'call_ECvZNV7RLTWpKQSjhvdGzKBd',
"type': 'tool_call’
3

e

invalid_tool_calls=[],

usage_metadata={
"input_tokens': 121,
'output_tokens': 18,
'total_tokens': 139,
"input_token_details': {'audio': O,
'output_token_details': {'audio': O,

'cache_read': 0},
'reasoning': 0}



2.2 TRERAISFERDFR

2.2.1 TH%: convert_to_openai_tool

#147 model.bind_tools([get_weather]) , [RERZXETERA convert_to_openai_tool &£y TEEIA, Fr
DB EEEREEEERTENIERIA.

from langchain_core.utils.function_calling import convert_to_openai_tool
from rich import print as rprint

1
2
3
4
5 def get_weather(city: str):
6 return f"{city} KA H"
7

8

rprint(convert_to_openai_tool(get_weather))

(N

{
'type': 'function',
'function': {

'name': 'get_weather',

'description': "',

'parameters’': {

'properties': {
‘city': {
"type': 'string

O 0 N O U1 » W N B

v

=
)
oy

}7
"required': ['city'],
'type': 'object'

el
o U A W N
(SO

S}

HERFERIRB:

e (1) type: FEMHFEUET RUARHAEIERE, EIELSE string, number, integer, boolean,
object, array, null, objectBlEjsoniJ&,

e (2) properties: FBFEMNJSON X35 (Object) FRILASSELEM () . LURBNEMETNA
{E2EEYFMIRER.,

* (3)required: = type3 "object"BIfEEF, B—1MEEHE, FIHTHRPUAFENEES.

[BE8: PHARERACtooFEIMMEIFHIERL, BAILIERHTRI?
&F& convert_to_openai_tool JEEIERD:

1 elif isinstance(function, Tangchain_core.tools.base.BaseTool):

2 oai_function = cast("dict", _format_tool_to_openai_function(function))
3  elif callable(function):

4 oai_function = cast(

5 "dict", _convert_python_function_to_openai_function(function)

6 )
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BYTINT @tooSIHIIREE EEINS ST, B INetooSIHHNREE TENS S, BESETREE
X#Ndocstring&EppydanticiRVASHRIA, AR A BAYtool_schema,

2.2.2 descriptionijiig
convert_to_openai_tool &M docstring(SEFRFER) NETEMNEAMEE, LEAIZFIF,
docstring A%, FrLAHENRY description A%,

docstring, MAEFRFE, FER=1WEISFRRFHBTE

from langchain_core.utils.function_calling import convert_to_openai_tool
from rich import print as rprint

def get_weather(city: str):

RAERIA

return f"{city} RKAmREH"

W 00 N O Ul D W N B

10  rprint(convert_to_openai_tool(get_weather))

el
1({
2 'type': 'function',
3 'function': {
4 'name': 'get_weather',
5 'description': "RA&EWIA",
6 'parameters': {
7 'properties': {
8 'city': {
9 "type': 'string'
10 }
11 b
12 'required': ['city'],
13 'type': 'object'
14 }
15 }
16  }
2.2.3 S¥i5H

convert_to_openai_tool &M docstring NESERER, XER docstring X/UETE Google XIAE .

e Google X#& docstring UiBA: https://google.github.io/styleguide/pyguide.html

e Google [XI#& docstring 7~f5l: https://www.sphinx-doc.org/en/master/usage/extensions/exa
mple google.html

¢ Python docstring BFRLITE: https://peps.python.org/pep-0257/

BEMRE D RREe, REERR IR SRA.,
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https://www.sphinx-doc.org/en/master/usage/extensions/example_google.html
https://peps.python.org/pep-0257/

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint
3

4 def get_weather(city: str):

5 DO®E

6 RKABMTH

7

8 Args:

9 city: AR
10 R
11 return f"{city} RKAMREH"
12

13  rprint(convert_to_openai_tool(get_weather))

M Args: . Returns: . Raises: EXHEF, XMAANZMEE, AgentiEid TEANXLTRRIEMR
TEMRIEFERRYL, ELiEmT. ERSE SRR TR IEfERYEIE.

HHT:

1 {

2 "type': 'function',

3 'function': {

4 'name': 'get_weather',

5 'description': "RA&WTHE",

6 'parameters': {

7 'properties': {

8 'city': {

9 "description': "HAH",
10 'type': 'string'
11 }

12 b

13 'required': ['city'],
14 'type': 'object'

15 }

16 1}

17 | }

Al {&ki docstring SRIBfET B,

1 # X B KIEH

2  @tool

3  def tooll(x: str) -> str:
4 B

5



1 # U JEMT A
2  @tool
3 def search_products(query: str) -> str:
4 mmn
5 FE 77 i B 2 T A 2
6
7 Args:
8 query: FBZEHE, WNUELAREMN". "FHL"
9
10 Returns:
11 FEERAIRI JSON FIFER
12 mumn
13
2.2.4 SERBHEP

SESERIR T AR,

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint
3
4 def get_weather(city):
5 W
6 KA T H
v e
8 return f"{city}RAmEH"
9
10 rprint(convert_to_openai_tool (get_weather))
W
1 {
2 'type': 'function',
3 'function': {
4 'name': 'get_weather',
5 'description': '"RA&EWLHE",
6 'parameters': {
7 'properties': {
8 'city': {}
9 i
10 'required': ['city'],
11 'type': 'object'
12 }
13 }
14  }

MRS T SEEETR, NIRRT AESSEEEIRA
iER: WRdocstring B ESHRE, NXINAISE/EREITE, SRS
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1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint
3

4 def get_weather(city):

5 Wi

6 RKABMTH

7

8 Args:

9 city: AR
10 o
11 print (" RKSIEB™)
12

13  rprint(convert_to_openai_tool(get_weather))

T

1 Traceback...
2 VvalueError: Arg city in docstring not found in function signature.

2.2.5 SEEA BB
WMRSHSERANE, WSEE fErequiredXIRMAIFIZE .
"z, NSHHEAMESESES default FE&, #EH &I ErequireddR o,

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint
3

4 def get_weather(city: str="dtx"):
5 DoE

6 KA T H

7

8 Args:

9 city: Wii4H
10 R
11 return f"{city} RAMEH"
12

13  rprint(convert_to_openai_tool(get_weather))

BT

1 {

2 "type': 'function',

3 'function': {

4 'name': 'get_weather',

5 'description': 'RAMMTHE",

6 'parameters': {

7 'properties': {

8 'city': {

9 "default': 'Jext',
10 "description': "¥ITHK",
11 'type': 'string'
12 }

13 b
14 'type': 'object'

H
(92}
—
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16 }
17 3}

BRIRE— 124, FEBERIME, FillrequiredFERAFEIR T .

254512

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint

3

4 def get_weather(dt: str, city: str="Jtm="):
5 Do®E

6 KABMTH

7

8 Args:

9 dt: HHA
10 city: Wii&HK
11 R
12 return f"{city} RAMEH"
13

14 rprint(convert_to_openai_tool(get_weather))

el

1 {

2 "type': 'function',

3 'function': {

4 'name': 'get_weather',

5 'description': 'RAMIMTE",

6 'parameters': {

7 'properties': {

8 dt': {

9 "description': 'Hi",
10 'type': 'string'
11 g
12 'city': {

13 "default': "Jkxt',
14 "description': "¥ITHR",
15 "type': 'string'
16 }

17 1,

18 'required': [

19 'dt'

20 1,

21 'type': 'object'

22 }

23 3

24 %

3. TRMIENXA2: ([FHOtoolZH=mzR(ER)

5/ @tool ZEIRBMELR, TLABNGEIE Python REEEWAEREINEERNIE,
A= &EE , REERY), FEESRERIHEESEESHEENTEA.
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3.1 BEX T EHiA: description
BR1: (URHdocstring(F2

#Ebind_tools()JEERY, SSEREETEES BaseTool KBTS, BEI%LS convert_to_openai_tool &
#, £RTEEA.

from langchain_core.utils.function_calling import convert_to_openai_tool
from Tangchain.tools import tool

def get_weather(city: str):

1
2
3
4  @tool
5
6 return f"{city} RKAmREH"
7
8

print(convert_to_openai_tool(get_weather))

@tool £M docstring £RIEINMEE., BIHEEKERE Google docstring #5E . WIERIEA docstring
HREE, .

1 Traceback...
2 valueError: Function must have a docstring if description not provided.

#N7g docstring

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from langchain.tools import tool
3
4  @tool
5 def get_weather(city: str):
6 DT
7 KRB TH
8 D
9 return f"{city} RKHEH"
10
11  print(convert_to_openai_tool(get_weather))
BT
1 {
2 'type': 'function',
3 'function': {
4 'name': 'get_weather',
5 'description': 'RA&EMLHE",
6 'parameters’': {
7 'properties': {
8 'city': {
9 'type': 'string'
10 }
11 B
12 'required': [
13 'city'
14 g
15 'type': 'object'
16 }
17 }

'_l
(00]
(o]


af://n142
af://n143

fEn2: RIMIEAER: description

@tool 9244 description AILABEK TEfEA, 5Kk T docstring BIRELIRER

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from langchain.tools import tool
3 from rich import print as rprint
4
5 @tool(description="iR4EM T &2 HRSHILA")
6 def get_weather(city: str):
v o®
8 KAEMTH
9 won
10 return f"{city} RKAmREH"
11
12 rprint(convert_to_openai_tool(get_weather))
HH
1({
2 'type': 'function',
3 'function': {
4 'name': 'get_weather',
5 'description': "R AR UH KA TA",
6 'parameters': {
7 'properties': {
8 'city': {
9 "type': 'string'
10 }
11 1,
12 'required': [
13 "city'
14 1,
15 'type': 'object'
16 }
17 }
18 %

&3: f#trdocstring: parse_docstring

LHEATZER @tool {£iE description S84Ht, BUABERT, tool &35 docstring E{AA
description , a1~

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint

3

4  @tool

5 def get_weather(city: str, units: str = "celsius", include_forecast: bool =

False) -> str:

6 won

7 PR H RS, AERR S F I & Ak T H RS TR

8

9 Args:
10 city: i

11 units: A7, AlE: celsius-1EIKFE, fahrenheit-#£IKEE
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12 include_forecast: &HEEEAKAHKKS TR

13 R

14 temp = 22 if units == "celsius" else 72

15 result = f'{city}4R~i: {temp} {"HRKKJE" if units == "celsius" else "4
REZ"}'

16 if include_forecast:

17 result += "\nARILRKEZH K"

18 return result

19

20 rprint(convert_to_openai_tool(get_weather))

BT

1({

2 "type': 'function',

3 'function': {

4 'name': 'get_weather',

5 'description': "FREUCHHKA, AERR AR W Ak T H RSk
\n\nArgs:\n city: #ii\n units: “URENL, TTiE: celsius-HEINE,
fahrenheit-f£K¥\n include_forecast: EHASRKAHKRSIR,

6 'parameters': {

7 'properties': {

8 'city': {

9 "type': 'string'

10 5,

11 'units': {

12 'default': 'celsius',
13 'type': 'string'
14 5

15 "include_forecast': {
16 'default': False,
17 'type': 'boolean'
18 }

19 be

20 'required': [

21 'city'

22 1,

23 'type': 'object'

24 }

25 3

26  }

BITH parse_docstring IREATrue, docstring=#i#tT, HEARZENAIFEIERS,

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from rich import print as rprint

3

4 @tool(parse_docstring=True)

5 def get_weather(city: str, units: str = "celsius", include_forecast: bool =

False) -> str:

6

7 RIS H RS, AR 75 R 2 AR 0 H KAk

8

9 Args:
10 city: i
11 units: SEHAL, AiE: celsius-#IKSE, fahrenheit-1EIKE

12 include_forecast: &&EESARTHKRKAHIH



13 non

14 temp = 22 if units == "celsius" else 72

15 result = f'{city}4R<#E: {temp} {"HKIKJE" if units == "celsius" else "4£
RE"}

16 if include_forecast:

17 result += "\nAKTLRK#ZEHLR"

18 return result

19

20 rprint(convert_to_openai_tool(get_weather))

e ]

1 {

2 'type': 'function',

3 'function': {

4 'name': 'get_weather',

5 'description': "FREHUCUH RS, AEHEE T RN A AR B H RSk,
6 'parameters': {

7 'properties': {

8 'city': {

9 'description': '¥m'
10 'type': 'string'
11 be
12 'units': {
13 'default': 'celsijus',
14 "description': '"SiLEAL, A[k: celsius-$RIKSE,

fahrenheit-#KE",

15 'type': 'string'
16 e
17 "include_forecast': {
18 'default': 'False',
19 'description': "EHAEAKLHPRIIR",
20 'type': 'boolean'
21 }
22 },
23 'required': [
24 'city'
25 1,
26 'type': 'object'
27 }
28 }
29 3}

Bi¥E: NMEAH @tool ZEIMESAET, docstringAE AWM AEZIEN A, YE/ description , {BIIER{E
FiY @tool B docstring &%, BEHRE

1 from langchain_core.utils.function_calling import convert_to_openai_tool

2

3  @tool(parse_docstring=True)

4 def get_weather(city: str, units: str = "celsius", include_forecast: bool =
False) -> str:

5 DO®E

6 B H RS, PR [F R & ARk 1o H R TR

7 Args:

8 city: g

9 units: RN, Wik: celsius-#K/E, fahrenheit-1EKE

10 include_forecast: &AL H RS



ll non

12 temp = 22 if units == "celsius" else 72

13 result = f'{city}*X<in: {temp} {"fXIKE" if units == "celsius" else "4
RE"}

14 if include_forecast:

15 result += "\nAKTLRK#ZEHLR"

16 return result

17

18 convert_to_openai_tool(get_weather)

REEWMT

1 Traceback...
2 VvalueError: Found invalid Google-Style docstring.

3.2 HATHEAEFR: name_or _callable
ZIABR, FRRSBZEATERIR, BrliEetool £2 name_or_callable , LIEXTEER,

1 from langchain_core.utils.function_calling import convert_to_openai_tool
2 from langchain.tools import tool
3
4 @tool(name_or_callable="getweather")
5 def get_weather(city: str):
6 won
7 KAEMTH
8 won
9 return f"{city} RAEH"
10
11  print(convert_to_openai_tool(get_weather))
BT
1 {
2 'type': 'function',
B 'function': {
4 'name': 'getweather',
5 'description': 'RAMEMTHE",
6 'parameters': {
7 'properties': {
8 'city': {
9 "type': 'string'
10 }
11 1,
12 'required': [
13 'city'
14 Ag
15 'type': 'object'
16 }
17 }
18 1}

B @toolfE&#Ename_or_callableZFREJ LA
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from langchain_core.utils.function_calling import convert_to_openai_tool
from langchain.tools import tool

@tool ("getweather™)
def get_weather(city: str):

RABEHNTE

print(" K™

O 00 N O U1 A W N R

=
= o

print(convert_to_openai_tool(get_weather))

T

{

'type': 'function',

'function': {
'name': 'getweather',
'description': "RA&WTHE",
'parameters’': {

'properties': {
'city': {
"type': 'string'

O 00 N O VT h W IN R

=
o

}

[EY
=

}1
'required': [
'city'

= e
A W N

] ’
'type': 'object'

e e
© N o wv
—
S
—

588 AEfEAconfigakruntimelFAS4#1E, XL 2LangChainEREERY,
FRH, IREFRYBFEATEER, NEFEEXTEER,

3.3 HiEXargs_schema

3.3.1 AV1: {ERAPydanticiEBIEENX

STEMNSHXEER, FE KEME . SRR 2 EERILSSEERIE i, Pydantic {EELZIHE
AU, IRARARIREMEENEIEIOIE.

{EAPydantic IERABETREBEREH TRSHMRUEIVMISERN , 1L ARE S IR T
ATE,

3.3.1.1 pydanticEBIEIEN
@ BaseModel& 3

B R OESR BaseModel EXEUEEE, NMARFREN., KBLR, BMELIORBIGHIN.
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from pydantic import BaseModel

1
2
3  class weatherInput(BaseModel):
4 city: str
5
6

print(WeatherInput(city="Jkx{"))
HHT
1 city="dbxi"

TR BaseModel FEIAMRY, NRKWESE, FRIEVAUKBEFSHIIIEN, SN
7=

from pydantic import BaseModel

1
2
3  class weatherInput(BaseModel):
4 city: str

5

6

print(wWeatherInput("It5"))

REEANT
1 TypeError
2| ......
3  TypeError: BaseModel.__init__() takes 1 positional argument but 2 were

given
XEE IBaseModel ¥ REE T

1 def _init__(self, /, **data: Any) -> None:

AT, FrBXBEFSHESWEERIFH data B, RS data SIRBSHESEELTRHTRIE, K
IVGRE ko

@ Field
Field() : F*k" EHIFER "HOREL, THRTREHINE. B,
2501 ZERINE

from pydantic import BaseModel, Field

class WeatherInput(BaseModel):

1

2

3

4 city: str = Field(
5 default= "Jtz"
6

7

8

print(wWeatherInput())
et
1 city="dtx'

2#h02: RESHAEAER



B FERRY description SHEXEE, BEEXINAEEIERSHE XHEE
from pydantic import BaseModel, Field

1

2

3 class WeatherInput(BaseModel):
4 city: str = Field(

5 default= "Jbg",

6 description="3§7i"

7

8

9

)
include_forecast: bool = Field(
default=False,
10 description="2&& &k HH RS TR"
11 )
12

13  print(WeatherInput())

Tt

1 city="Jtx' include_forecast=False

® Literal
BILAEF Literal2EBUfRES I EIEIETN,
Literal : RIRFRAESESEMEENE, MARE/ I EEFEEZ—.

25511

1 from pydantic import BaseModel

2 from typing import Literal

3

4 class weatherInput(BaseModel):

5 city: str

6 unit: Literal["celsius", "fahrenheit"]

7

8 print(" > B < ")
9 print(WeatherInput(city="4tx", unit="celsius™))
10
11 print(" > AR < ")
12 | try:
13 print(weatherInput(city="dt5x", unit="kelvin"))
14 except Exception as e:
15 print("RAEE. ", type(e).__name__)
16 print(e)

#
EE



> B <
city="dt5" unit='celsius'
> 2R <
45257, validationError

1 validation error for WeatherInput

unit

N O v AW N

Input should be 'celsius' or 'fahrenheit' [type=literal_error,
input_value="kelvin', input_type=str]

8 For further information visit
https://errors.pydantic.dev/2.12/v/1literal_error

24512
1 from pydantic import BaseModel, Field
2
3 class WeatherInput(BaseModel):
4 city: str = Field(
5 default= "dtz",
6 description="4}1"
7 )
8 unit: Literal["celsius", "fahrenheit"] = Field(
9 default="celsius",
10 description=""“SJ #f7"
11 )
12 include_forecast: bool = Field(
13 default=False,
14 description="/& H & AK L H KA HidR"
15 )
16
17  print(WeatherInput())
L

1 city="4tix" unit="celsius' include_forecast=False

3.3.1.2 {#fPydanticEX args_schema
BiY @tool(args_schema=PydanticModelCls) $5iX/™ Pydantic #8815 T B REKEX,

FFA Pydantic FSRBIRFHHTEEUEOUE, SREAFEFAIERR, Pydantic 2BENIGIESERIZEE
MBEIE.

251

1 from pydantic import BaseModel, Field

2 from langchain.tools import tool

3 from langchain_core.utils.function_calling import convert_to_openai_tool

4

5 class weatherInput(BaseModel) :

6 city: str = Field(

7 default= "dbxi",

8 description="Ji"

9 )

10 unit: Literal["celsius", "fahrenheit"] = Field(

11 default="celsius",

12 description=""'<iR 5"

=
w
—/


af://n236

14
15
16
17
18
19
20

21
22
23

24
25
26
27
28

include_forecast: bool = Field(
default=False,
description=""2 & A K 1L H KA Hidk"
)
@tool (args_schema=weatherInput)
def get_weather(city: str, unit: str = "celsius", include_forecast: bool =
False) -> str:
UUUIRECY HORA, ARk B H R AR
temp = 22 if unit == "celsius" else 72
result = f'{city}qR~i: {temp} {"IRIKE" if unit == "celsius" else "fE[K
E"y
if include_forecast:
result += "\nAkRILRKHEHER"
return result
convert_to_openai_tool (get_weather)
1({
2 'type': 'function',
3 'function': {
4 'name': 'get_weather',
5 'description': "ZREUCHMHRA, AEAKE R H RS,
6 'parameters’': {
7 'properties': {
8 'city': {
9 'default': "Jbxt!
10 'description': '¥gii',
11 'type': 'string'
12 e
13 'unit': {
14 'default': 'celsius',
15 "description': "SEHALL,
16 'enum': [
17 'celsius',
18 'fahrenheit'
19 1
20 "type': 'string'
21 i
22 'include_forecast': {
23 'default': False,
24 "description': "EHOERKAA LA,
25 '"type': 'boolean'
26 }
27 1,
28 'type': 'object'
29 }
30 }

w
'_l
(]



3.3.2 532: {#EMH)son SchemaEX

£ LangChain #, FRJLAE#E(#ERA JSON Schema FH KENX TEMSHER., XFHRIRE TRK
RIREME.

RATESHEN AT UE THIEFRENRAPBNT S THSER . MG TBIESSHE
MBENSEMRITR.

251
1 {
2 "type": "function",
3 "function": {
4 "name": "get_weather",
5 "description": "SREUCMH KRS, AkEFRKHEH KSR,
6 "parameters": {
7 "type": "object",
8 "properties": {
9 "Tocation": {"type": "string"},
10 "units": {"type": "string"},
11 "include_forecast": {"type": "boolean"}
12 B
13 "required": ["Tocation", "units", "include_forecast"]
14 I
15 }
16  }

NiZ &G args_schemaflJR# parameters XJRAYJSONFRFER, AP

1 {
2 "type": "object",
3 "properties": {
4 "Tocation": {"type": "string"},
5 "units": {"type": "string"},
6 "include_forecast": {"type": "boolean"}
7 be
8 "required": ["Tocation", "units", "include_forecast"]
9|1}
245

B|id @tool(args_schema=json_schema_dict) —MFE JSON Schema fRfER=FEL S T HERECK
E*O

from Tangchain.tools import tool
from langchain_core.utils.function_calling import convert_to_openai_tool

1

2

B

4 weather_schema = {

5 "type": "object",

6 "properties": {

7 "Tocation": {"type": "string"},

8 "units": {"type": "string"},

9 "include_forecast": {"type": "boolean"}
10 I

11 "required": ["Tocation", "units", "include_forecast"]


af://n244

12
13
14
15

16
17
18

19
20
21
22
23

4,

}
@tool(args_schema=weather_schema)
def get_weather(city: str, unit: str = "celsius", include_forecast: bool =
False) -> str:
UUUIRECY HORA, ARk B H R AR
temp = 22 if unit == "celsius" else 72
result = f'{city} ¥ R=iE: {temp} {"#HEIK/E" if unit == "celsius" else "L
Y
if include_forecast:
result += "\nA&RTLRHAERER"
return result
print(convert_to_openai_tool (get_weather))
1({
2 'type': 'function',
3 'function': {
4 'name': 'get_weather',
5 'description': "FREUCHHRA, WHEAKEHKRSHH,
6 'parameters': {
7 'type': 'object',
8 'properties': {
9 '"location': {
10 'type': 'string'
11 e
12 'units': {
13 "type': 'string'
14 e
15 "include_forecast': {
16 'type': 'boolean'
17 3
18 1,
19 'required': [
20 '"location’,
21 'units',
22 "include_forecast'
23 ]
24 }
25 }
26  }

T RrIprAEH

4.1 EfHl1: {EBargs_schema

arg_schemats HERFBRISEUEE

TEEATIIR1L -
1 from langchain.chat_models import init_chat_model
2 from dotenv import Tload_dotenv
3  import os


af://n259
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# M. envCfEH iR 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

TERNEXSENER:

from pydantic import BaseModel, Field

from langchain.tools import tool
from langchain.messages import HumanMessage
from langchain_core.utils.function_calling import convert_to_openai_tool

class WeatherSchema(BaseModel):
city: str = Field(default="Jtit", description="3mi#")
if_forecast: bool = Field(default=False, description="J& & &M H KA

™)

@tool("get_weather_and_forecast", description="#&#XHLKS, "LLEESHHRAH
", args_schema=Weatherschema)
def get_weather(city: str, if_forecast: bool):
res = f"{city} SRRINH"
if if_forecast:
res += "\nBRHAHE"
return res

print(convert_to_openai_tool(get_weather))

model_with_tools = model.bind_tools([get_weather])

messages = [HumanMessage ("4 AU KA ? BIRWE? )]
response = model_with_tools.invoke(messages)
messages.append(response)

tool_calls = response.tool_calls

for tool_call in tool_calls:
if tool_call["name"] == "get_weather_and_forecast":
tool_msg = get_weather.invoke(tool_call)
messages.append(tool_msg)

final_response = model_with_tools.invoke(messages)
messages.append(final_response)
for msg in messages:

msg.pretty_print()



1 {'type': 'function', 'function': {'name': 'get_weather_and_forecast',
'description': "#IMHKRA, TUIEEHHRANER', 'parameters’:
{'properties': {'city': {'default': 'dti', 'description': '#Hi&H",

"type': 'string'}, 'if_forecast': {'default': False, 'description': '&
HASHH RS, "type': 'boolean'}}, 'type': 'object'l}}}

2 Human Message

3

4 | ASREUMRS? BRIV ?

5 Ai Message

6 Tool calls:

7 get_weather_and_forecast (call_c82UrcCpAdvAqiHf140kzochg)

8 call 1D: call_c82urcCpAdvAqiHf140kzochg

9 Args:

10 | city: BuMl
11 if_forecast: True
12 Tool Message

13 Name: get_weather_and_forecast

14

15 | Bl S RRAAE

16 BIRMAES

17 Ai Message

18

19| BMISE: RARH.

20 | BUMBIR: WA .
4.2 F£f52: #Sdocstring
BILAfEdocstringRiBESHAMEAER, HWITSEHENAMERRAREBIIRBS B EIE.
R

73

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

3  import os

4

5

6 # M.envfFHmMEIAE AL E

7 Tload_dotenv(override=True)

8

9 CLOSEAI_API_KEY = os.getenv("CLOSEAI_API_KEY")
10 CLOSEAI_BASE_URL = os.getenv('"CLOSEAI_BASE_URL")
11
12 model = init_chat_model(
13 model="gpt-5.4-mini",
14 model_provider="openai",
15 api_key=CLOSEAI_API_KEY,
16 base_url=CLOSEAI_BASE_URL
17 )

TEMNEXSEIER:

1 from langchain.tools import tool


af://n269

O 00 N O vi A W N

A D W W WWWWWWWWNRNNINNINDINRINNINNINNRNNRRRRRRERRR R
H O ©W 00 N O VI A WNRE O OWOLWNO VEPE WNREOOWOLNO U A WNRE O

==

Tt

from langchain.messages import HumanMessage
from langchain_core.utils.function_calling import convert_to_openai_tool

@tool ("get_weather_and_forecast", parse_docstring=True)
def get_weather(city: str="dtx", if_forecast: bool=False):

M H RS, WS B H R AR

Args:
city: 4K
if_forecast: EMAEHHRATHK
res = f"{city} SRRIAH"
if if_forecast:
res += "\n#jREFE"
return res

print(convert_to_openai_tool (get_weather))
modeT1_with_tools = model.bind_tools([get_weather])

messages = [HumanMessage ("4 JBM KU 2 B RWE? )]
response = model_with_tools.invoke(messages)
messages.append(response)

tool_calls = response.tool_calls

# F T HEPEH s R 2 By &
for tool_call in tool_calls:
if tool_call["name"] == "get_weather_and_forecast":
# iR{Etoo]_msg2si ETooTMessage
tool_msg = get_weather.invoke(tool_call)
messages.append(tool_msg)

final_response = model_with_tools.invoke(messages)
messages.append(final_response)

for msg in messages:
msg.pretty_print()

EFHEf#Etfrdocstring, WRTE@toolFiE parse_docstring iXE4 True .

1 {'type': 'function', 'function': {'name': 'get_weather_and_forecast',
'description': "#wMMHKRS, AIUVEEHHEHRSHKR', 'parameters':
{'properties': {'city': {'default': 'Jti', 'description': '#Hi&H",
'type': 'string'}, 'if_forecast': {'default': False, 'description': '/&
BAEHEH RS, 'type': 'boolean'}}, 'type': 'object'}}}

2 Human Message

4 | SREUMRAINT? BRWE?

A1 Message

Tool calls:
7 get_weather_and_forecast (call_y5vpFccj2DfwSAF6ng5dZz0oYH)



8 call 1Dp: call_y5vpFccj2DfwSAF6ng5dzoYH

9 Args:

10 city: M

11 if_forecast: True

12 Tool Message

13 Name: get_weather_and_forecast

14

15 | Bl S RRAANE

16 HIRE TR

17 Ai Message

18
19 BUHSRRAAH”, PR“ETH.
20 | WAMRIEE, RO DIFIRGLE — NE G AT/ FAR @

4.3 £f3: STHIAMA

AEFRATRERRMEE, ISXETER— IR, SRS 1IEN, FERFECEESRSE

FAfEER.
1
2 from langchain_core.tools import tool
3 from langchain_core.messages import HumanMessage, AIMessage, ToolMessage
4
5 # 1.@XTH
6 # EXKRFEAEMNLH
7 @tool(parse_docstring=True)
8 def get_stock_price(company: str, timeframe: str = "today") -> str:
9 "UIREL R E A IR AR R
10
11 Args:
12 company: AFGHK (. ERAF, WMEKAE, BHWAFD
13 timeframe: EJEE (today-4H, week-AJ, month-A&H)
14 e
15 # BB
16 mock_data = {
17 "SERAFE": {"today": 185.20, "week": 183.50, "month": 180.75},
18 "k AE": {"today": 415.86, "week": 412.30, "month": 405.42%},
19 " E": {"today": 15.42, "week": 15.20, "month":
20 }
21
22 if company in mock_data:
23 price = mock_data[company].get(timeframe, "ARAIHHTEE")
24 return f"{company} {timeframe}{it%: {price}E"
25 else:
26 return f"RFELHEERD {company} MHEHE"
27
28
29  # EIHEE TR
30 @tool(parse_docstring=True)
31 def search_news(company: str) -> str:
32 "R AR E A A I 2 1
33
34 Args:
35 company: ~#E ZHK

w
(o)}

14.85}%
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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
91
92
93
94

Returns:
AFE M EHE, AEASEE S AT
# BT ] A
mock_news = {
USERAE" [
"B R AR Phone, AT ETEK3%",
"3 5 Rk R 2R W AR
"SR RS TR EN R R AR
1g
" AE" [
"HiKAzZure = GG TN,
"o S B Nuan ce [
" HE 3 —1RAT B FCopilot”

1,

"BAAE" s [
"B ACRAGHATEY, TERESETT20%",
"Bk SopenATGAE, JTRHMAIEIT",
"I ERAE BRI T TAT AT S

]

news_Tlist = mock_news.get(company, [f"A3k#{company}HH><HiE"])
return "\n".join(news_Tist)

# rprint(convert_to_openai_tool(search_news))

# 2. WA IR e T A
tools = [get_stock_price, search_news]
modeT_with_tools = model.bind_tools(tools)

message_list = []
human_message = HumanMessage(content="SER A S KK £ L /D2 B BAH48E? ™)
# human_message = HumanMessage(content=""TFuH— FHEASE RN
# human_message = HumanMessage (content="J%& gL A H 4 B AHE? ")
# human_message = HumanMessage(content="W/K N4 ZH? ™)
message_1list.append(human_message)

# 3. THIAM
while True:

response = model_with_tools.invoke(message_Tlist)
message_1list.append(response)

# WARBAUA T A TH, BERHET
if not response.tool_calls:
print("EA LTEFM, HIZREZEE")

break

# WRAWHTHR, LT RN
# 4 JFRERIEBA e 5, Y T H IR S A
for tool_call in response.tool_calls:
if tool_call["name"] == "get_stock_price":
stock_result = get_stock_price.invoke(tool_call)
print("stock_result", stock_result)
message_Tlist.append(stock_result)
if tool_call["name"] == "search_news":



95
96
97
98
99
100
101
102
103
104

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

news_result = search_news.invoke(tool_call)
print("news_result", news_result)
message_list.append(news_result)

# print("response", response)
# print(response.content)

for msg in message_list:

msg.pretty_print()

stock_result content='3¢R A" todayMis: 185.23 "
name="get_stock_price' tool_call_id="call_cpGohwce8r1IFSZ2G9w70uON"'
news_result content='3¢%KAH#1Phone, B k3% \np 55 Rk Rl s 22 Wi AR By
WANEFUGTEEN KA~ MU' name="search_news'
tool_call_id="call_w9zjkAO8TNCmUbed21d9tsx1"'

BATERA, HEREER

Human Message

SERAT S RIBAN A Z T LG A% ?

Ai Message

Tool calls:
get_stock_price (call_cpGohwce8rT1IFSZ2GO9w70uON)
call 1ID: call_cpGohwce8r1IFSZ2G9w70ouON
Args:
company: SEHR/A A
timeframe: today
search_news (call_w9zjkA08TNCmUbed21d9tsx1)
call ID: call_w9zjkAO8TNCmUbed21d9tsx]
Args:
company: SEF/AF]

Tool Message

Name: get_stock_price

SEHENE todayifik: 185.23%7T

Tool Message

Name: search_news

SER KR AT Phone, Bt ETK3%
S IR 5 R 2k e e ZE T AT A B
RO AE BN Y R AR P AR

Ai Message

ERATS R #¥185.2 FIo+*,

il

S 97 L0
- WRRATTEHK iphonex, HENM LKLy 3
- R T % R

— SERRIAE X EN I K P
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4.4 =fla: STHER

1 from langchain.tools import tool

2 from langchain.messages import HumanMessage
3

4

5 @tool(parse_docstring=True)

6 def get_weather(city: str) -> str:
v i

8 PRHCY H RS

9
10 Args:
11 city: Y&
12 R
13 return f'{city}4 KR8’
14

15 @tool(parse_docstring=True)
16 def get_news() -> str:

17 e

18 AR H e

19 e

20 return "ITH, SZAERAEE DRSS HEERPN, 2 BRI IH TR 7R ¢ ok #
7, s Rk, IR A .

21

22  model_with_tools = model.bind_tools([get_weather, get_news])
23

24 messages = [

25 HumanMessage ("4 RPN RS2 A RFri2tt4? GliEgm")

26 | ]

27

28 response = model_with_tools.invoke(messages)

29 response.pretty_print()

el
1 «[1m Ai Message
o« [Om

2

3 PORF A MBI R4 HHriE

4  Tool calls:

5 get_weather (call_00_uspkbgR7N7wIewhr8hHzAXoM)
6 call 1D: call_00_uspkbgqR7N7wIewhr8hHzAXoM

7 Args:

8 city: Bl

9 get_news (call_01_ksyzo02kXFBXXpldH4dnxZAN)
10 call 1Dp: call_01_ksyzo02kXFBXXpldH4dnxZAN
11 | Args:

IRt RT LA fAtool_callsFlizk, #&MERIE.

1
2 messages.append(response)
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O 00 N O v b W

10
11
12
13
14
15
16
17
18
19
20

Tt

for tool_call in response.tool_calls:
if tool_call["name"] == "get_weather":
tool_msg = get_weather.invoke(tool_call)

print(tool_msg)
messages.append(tool_msg)

elif tool_call["name"] == "get_news":
tool_msg = get_news.invoke(tool_call)

print(tool_msg)
messages.append(tool_msg)
else:

raise Exception("ANEAEHTE"™)

final_response = model.invoke(messages)
messages.append(final_response)

for msg in messages:

10
11
12
13
14
15
16
17

18
19
20
21

22

23

24

25

26
27

msg.pretty_print()

content="Hi/N M RIEH " name="get_weather'
tool_call_id="call1_00_PhpRzVVvHYLkqogQMj4keeAso'
content="iEl, ZARME S G L ER P, 2 HEWFFRE IHFHLE 7k K
PR, ER A LK, BN & 1#1E”. ' name='get_news'
tool_call_id="call_01_ALwxzaskCDJzm7fgwiXxvBorg'

'[Gu

[Im Human Message

RPN RS QT2 A FRBr 247 TS

o[1Im Ai Message

o« [Om

PR AR BTIN 1 RS AN SR I HT ] -
Tool calls:

get_weather (call_00_PhpRzVVHYLkqogQMj4keeAso)
call 1ID: call_00_PhpRzVVvHYLkgogQMj4keeAso

Args:
city: i

get_news (call_01_ALwxzasKCDIzm7fgwiXVBorg)
call 1ID: call_01_ALwxzaskKCDIzm7fgwiXVBorg

Args:

e[1m Tool Message

o [Om
Name: get_weather

DIVIEPN E1H]

e[1m Tool Message

O [GII
Name: get_news

S, ZARRME S R M,
Wi L, LR

2 L [ SCRST R R | H L [T 37000 ki, [

e[1m Ai Message

o [Om

RIEE WL R
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29 | FEGUMIRATF A RBUMR TR -

30

31 **AEE . L, RS EIEL BRI, LR RE IHFHLECT 7R
iR 1€ i T T B B B W A e

32

33 | DEERETINER, fHES%.

5. {hRE: EEHlFETE
5.1 tool_choice&#4i5% 8

bind_tools BILUEI#ESE] tool_choice , BFE4IERESIFEATE.

ZFERRER(FA payload A9 tool_choice FEEIRLA1EEY, OpenAlfiDeepseekfIEFAPIIRS X T
tool_choice RIBEM T HEREIAVIRE.

OpenAlIB 733t

v _: optional ChatCompletionToolChoiceOption

Controls which (if any) tool is called by the model. none means the model will not call any tool and
instead generates a message. auto means the model can pick between generating a message or calling

one or more tools. required means the model must call one or more tools. Specifying a particular tool
via {"type": "function", "function": {"name": "my_function"}} forces the modelto call that
tool.

none is the default when no tools are present. auto is the default if tools are present.

One of the following: /
> ToolChoiceMode =

= "none" or "auto" or "r'equired"l

none means the model will not call any tool and instead generates a message. auto meansthe
model can pick between generating a message or calling one or more tools. required means the
model must call one or more tools.

DeepseekBE A NHY
v tool_choice
object
nullable

EHEEEA tool BT,

none EREMEASBAEN tool, MBLA—SBE, | <gum—
auto BHEEER AR —FEREIEA—3E 1 tool,
required BHFSEERPVVREHE—3Z1 tool,

JEid {"type": "function", "function": {"name": "my_function"}} {ETEISE tool, SEEIHIRNERZ
tool,

L% H tool I, BRIAMEN none, MIELH tool FE, BINEN auto,

ChatCompletionToolChoice ChatCompletionNamedToolChoice

none : REASFEREFHTIE,
auto : BUME , BEAILIBERENEASEREIEHENTEA.
required : HREVWTERATER, HERR.,
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L5k, tool_choice IRSZHHEE any , FNTF required ,

5.2 none{EZ4l

TEEAIIRLL

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 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 )

245

1 from langchain.tools import tool

2 from langchain.messages import HumanMessage

3

4

5 @tool(parse_docstring=True)

6 def get_weather(city: str) -> str:

v Wi

8 R H RS

9
10 Args:
11 city: AR
12 o
13 return f'{city}KH5E1"
14
15 model_with_tools = model.bind_tools([get_weather], tool_choice="none")
16
17 messages = [
18 HumanMessage ("4 KALETRSWHT? HIEESG ™)
19 ]
20

21  response = model_with_tools.invoke(messages)
22  response.pretty_print()

RAFEKRERXS, FRHTRSERIE, BEEASER.
e
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1 «[1m Ai Message
o [Om

IR H RIS RS H

AR R T A A R A ER R UG L, U

1. IAFFHRAMA ERRA. BERKE) .

2. EEERIE NEE, £ BROULERK.

3. AETEAZFEEM (http://www.weather.com.cn) BB RATG .

O 00 N O v »h W N

XA T AR DR SRAS S TR R SN U2

5.3 auto{EZ4fH1

tool_choice BIEMAERHE auto ,

2401 FTERRIRNES

1 from langchain.tools import tool
2 from langchain.messages import HumanMessage
3
4
5 @tool(parse_docstring=True)
6 def get_weather(city: str) -> str:
7 DOE
8 I H RS
9
10 Args:
11 city: THMRK
12 R
13 return f'{city}Z K5’
14
15 model_with_tools = model.bind_tools([get_weather], tool_choice="auto")
16
17 messages = [
18 HumanMessage ("4 KBRS w2 JlHEgm ")
19 | ]
20
21 response = model_with_tools.invoke(messages)
22  response.pretty_print()
L]
1 [1m Ai Message

O [OII

2
3 BORF AWM S RIIRAUGI.

4  Tool calls:

5 get_weather (call_00_yMeVRVUhjsGETejnwXdw4Hhp)
6 cCall ID: call_00_yMeVRVUhjsGETejnwxdw4Hhp

7 Args:

8 city: B

Zf402: FEERAIRMER

1 from langchain.tools import tool
2 from langchain.messages import HumanMessage
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A

)

O 00 N O v » W

10
11
12
13
14
15
16
17
18
19
20
21
22

H

@tool (parse_docstring=True)
def get_weather(city: str) -> str:

R H RS
Args:

city: ATHAMK

return f'{city}X K5’
model_with_tools = model.bind_tools([get_weather], tool_choice="auto")
messages = [

HumanMessage (" /REFH ™)

response = model_with_tools.invoke(messages)
response.pretty_print()

1 e[1m Ai Message
e [Om

3 REF! AR ILEMRY A4 TR LA Bh AR B 2

5.4 required{EZ{l
2601: FERAIRNGR

o]

O 00 N O v A W N B

NN R R R R R R R R
R O ©®NO WA WN R O

H

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

@tool (parse_docstring=True)
def get_weather(city: str) -> str:

REH RS

Args:
city: Wii&HK

return f'{city}4RIHH"
model_with_tools = model.bind_tools([get_weather], tool_choice="required")
messages = [

HumanMessage ("4 KBRS ? HlEES")

response = model_with_tools.invoke(messages)
response.pretty_print()
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1 «[1m Ai Message
o [Om

2  Tool calls:

3  get_weather (call_00_73JaelXjd5Dc4GT9YIDVOaylu)

4 call ID: call_00_7JaelXjd5Dc4GT9YIDVOayJu

5

6

Args:
city: Hi

#6402: FRERAIRNGS

1 from langchain.tools import tool

2 from langchain.messages import HumanMessage
3

4

5 @tool(parse_docstring=True)

6 def get_weather(city: str) -> str:

7 DO

8 ENIE ISR

9
10 Args:
11 city: WAT&HK
12 R
13 return f'{city} KGN’
14
15 model_with_tools = model.bind_tools([get_weather], tool_choice="required")
16
17 messages = [
18 HumanMessage (" /RLFIH™)
19 | ]
20

21 response = model_with_tools.invoke(messages)
22  response.pretty_print()

EMELRATEE, HEERASERIR

1 e[1m Ai Message
o [On

2  Tool calls:

3  get_weather (call_00_4bLIBRda88zcvFL70f7X0Emg)

4 call ID: call_00_4bLIBRdAa88zcvFL70f7X0Emg

5

6

Args:
city: dbxt

Ak,  any 1790 required —3, 1 B&

5.5 sEFliE AT ER TR

REG S TRABEREARENTE, BAALIA tool_choice IR,

1 from langchain.tools import tool
2 from langchain.messages import HumanMessage
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@tool (parse_docstring=True)
def get_weatherl(city: str) -> str:

O 00 N O v b~

R H RS
10 Args:
11 city: ¥li&wK
12 mun
13 return f'{city}4RIFEH"
14

15 @tool(parse_docstring=True)
16 def get_weather2(city: str) -> str:

17 R

18 R H RS

19

20 Args:

21 city: 4K

22 R

23 return f'{city}HRKIEH"
24

25 model_with_tools = model.bind_tools([get_weatherl, get_weather2],
tool_choice="get_weather2")

26

27 messages = [

28 HumanMessage ("Hi/H 4K RS afm? ™)
29 1]

30

31  response = model_with_tools.invoke(messages)
32  response.pretty_print()

e

1 «[1m Ai Message
*[On

2  Tool calls:

3  get_weather2 (call_00_mo5scowwnE3bwfNXtNhOjPNq)

4 call ID: call_00_mo5scowwnE3bwWfNXtNhOjPN(q

5

6

Args:
city: Hi

RISRAETE get_weather1

1 from langchain.tools import tool

2 from langchain.messages import HumanMessage
3

4

5 @tool(parse_docstring=True)

6 def get_weatherl(city: str) -> str:
v Wi

8 I H RS

9
10 Args:
11 city: WiT&HK
12 R
13 return f'{city}4 KGN’

14



15 @tool(parse_docstring=True)

16 def get_weather2(city: str) -> str:

17 e

18 Y H RS

19

20 Args:

21 city: W&

22 R

23 return f'{city}Z K5’

24

25 model_with_tools = model.bind_tools([get_weatherl, get_weather2],
tool_choice="get_weatherl")

26

27 messages = [

28 HumanMessage ("Hi/H A KRS afm? ")
29 1]

30

31  response = model_with_tools.invoke(messages)
32  response.pretty_print()

oifa

1 «[1m Ai Message
o [Om

2  Tool calls:

3  get_weatherl (call_00_NK8ukyIAIzFLI9FK1G3w4sKOs)

4 call 1Ip: call_00_NK8ukyIAIzFLI9FK1G3w4sK0s

5

6

Args:
city: Hi

6, SEREZINZLE

1 # Iy

2 @tool(parse_docstring=True)

3 def search_flights(origin: str, destination: str, date: str) -> str:
4 ee!

5 HRMILEE

6

7 Args:

8 origin: AT, w"ibm"

9 destination: Hpythsm, " Lifg"
10 date: H&KHM, #X YYYY-MM-DD
11
12 Returns:
13 Al AR JSON %13
14 R

2. IhgeR—

1 # X KA. —ATHMAZEHE
2  @tool
3 def do_everything(action: str, data: str) -> str:
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4 A
5 if action == "weather":
6 elif action == "calculate":
7 elif action == "search":
8
9 # if: BATHRM—FF
10 @tool
11 def get_weather(city: str) -> str:
12 TURBOR A
13
14
15 @tool
16 def calculator(operation: str, a: float, b: float) -> str:
17 B A
18
3. iR T RKM?
=ERF:

F1E: TEREMLE

1 @tool

2  def divide(a: float, b: float) -> str:
3 winl

4 (Z3PR N

5

6 Args:

7 a: kR

8 b: Br¥k

9 DOE
10 try:
11 if b == 0:
12 return "Hiz: BREARHE"
13 result =a /b
14 return f"{a} / {b} = {result}"”
15 except Exception as e:
16 return f"it&E4HR: {e}"

E2E: Agent KEIX (FMA prompt)

1 agent = create_agent(

2 modeTl=model,

3 tools=[...],

4 prompt=""TIHR T HRW, =il ke, "
51

F3IE: BERRER

AR (30 LangChain) 1, REZERIIMNBLEERRESZEE RIS, @retry HRE
— BHERE .



1 from tenacity import retry, stop_after_attempt
2
300# 1. BEERKHM: mERM, &2 3 Rk BIE 1 REERA + 2 KEED
4 @retry(stop=stop_after_attempt(3))
5 def call_agent(question):
6 # 2. BB WA LangChain [ Agent
7 return agent.invoke({"messages": [{"role": "user", "content":
question}]})
ERTERE:

@ 1R call_agent("{R&F") .

@ FEFHENEEL, YT agent.invoke(...)

@ MRHUTRY): EEREILR, @retry HAEAMY,

@ SNRBATRM (3REE) @ Q@retry REEIXMEIR, MIEFERER. SRS RERMA

agent.invoke(...) .
® WNRIELE 3 REIRE: BRTHE T, B85 3 RAREEIE R, BRI A SRESDLE,
4. BEIFf5EH

1 # U . dR[BIFAF

2  @tool

3 def get_user_info(user_id: str) -> str:

4 USRI P E R

5 user = {"id": user_id, "name": "Fk="3}
6 return json.dumps(user, ensure_ascii=False) # % JSON FFFH:
7

8

9 # X Alf: REIFH RS FEA 8D
10 @tool
11 def get_user_info(user_id: str) -> dict:
12 USRI PR

13 return {"id": user_id, "name": "ik="}

ERSESFERY Python {URERT, IR[EIFEE ( dict ) BAESEELABLLE, (B7 LangChain FITH
(Tools) &S, IBRNEBNTREBEIFFRE (str) . BEA:

1) KIEE (LLM) BIARRRIZSIA"
2) B KIEEHERE R (BLRSSIEA)

IMRIRRE—MRFIHIFHE {'name": "3K="} , LangChain FEREISEELHRATHERN, BT
BE£SSH Unicode g8, ZTRL {"name": "\u5f20\u4e09"} .

KHEE B IREEIRAR Unicode, (BIRFZEITFH. BEIEEFIPX K= RIKIEER, 0EZ
\u5f20\u4e09 AIKIEE!, EHARREMFIERREEEEN. @®IFE json.dumps(...,
ensure_ascii=False) , {RIBRTIRAKXEENERT R, REMAVANA,

json.dumps()2 Python FRERE jsont&IRFPEIEREL, ATIE Python XI5 (N8, FIR) FHL
B— JSON #&XAIFFRTER.

ensure_ascii=False : IXMNSHENANES True, FTRFAEIEASCI ERT (W) SHEEHRRL
\UXXXXFEAUEE X RS, IRE A Falsefg, X, EBFTSEFFRHEEE JSON ERBEFIEER
=, MAR—HELL,



5. i%1EZRY vs B

O 00 N O U1 h W N B

FRLTR : BRER, CPUESREES
B TH : I0ZER (APIEA. SUEE. SXMHEE)

# [P

@tool

def sync_tool(x: str) -> str:
return process(x)

# b

@tool

async def async_tool(x: str) -> str:
return await async_process(x)
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