RESHRERHMAAS Agent ;
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LLMERZURRBEBRIS SN BGS
01. REURARNEFRSAHR

EHREAT, KIESHEENOSRFEACER—BR, FMLUSKESEEEMIIEMRRS, B
E—ENH, PIITERSEFEE JSON HiE, ERNESHEEIRE T —8XA, SITBMNRZHER.
(BRUNRAEEIFIZH] mpits-t, BURTLARIABISIORN i SEREIRMMR SR (2@ prompt tAJLL
S, (BRFRE) .

R, BAEBAEXESERN)IGEERENTEERNNE, BeiiREEEREREMR
HZHIREIRE LSS, HIR0, GPT-3.5 %0 GPT-4 fURTREZE 2023 £ 10 B, XEKETIILERM
WWEASHEBESEM, ARSI, SEE)EE, BRASRE B,

T %A/ (Function calling) RUERMENTRIRAKESEREMN LARR, LLM PRIRE0ERZE
HarthieEEs, AR EEWHEA prompt FEZHFE, FIBRELROSEFREREIHRES
R, ERINBER, AERHRERIFMNEERRINE prompt 29, BRIERA LLMs, MERHREL
BITESEENT:

' t |

RARFFEPrompt |
PESES |

0]
BRI, Wi AERMEN ISR S\ KIS S IRE FIREN SO RIEIE.

HE BRI ASHAMERESHSREVER, MBRT RA%4HE . AXEE . ATHE 24, o
KAEENARTLGRIN w¥y/ TAME , EDSREIIEMERSMIENBEEGERAREDR, ILAERETTE
HEERRINAIRE, a0 GPT &8,

1. OpenAl KIESHRBIPIRIZECOSIARY: https:/platform.openai.com/docs/api-reference/chat/creat

(=
2. BENO—S REEREOMEY: https:/cdoud.baidu.com/doc/WENXINWORKSHOP/s/5ltxyqup
n

XTFIRESH T swdif/l] KIESHEEME, —ARRRSRHEE—NRT prompt ZIMISE, XNMSHA
FHad s AEXSE FFEERIBAESD LLM RS EIBRMEEMRE—3, &% GPT) .

SYRETEYRT. BEE. RESY. RYERRES, XEXNESREZGEET LML

a0 PR HfT REORM

from openai import OpenAIl
client = OpenAI()

tools = [
{

"type": "function",

"function": {
"name": "get_current_weather",
"description": "Get the current weather in a given Tlocation",
"parameters": {

"type": "object",



"properties": {
"Tocation": {

"type": "string",
"description": "The city and state, e.g. San Francisco, CA",
Ko
"unit": {"type": "string", "enum": ["celsius", "fahrenheit"]},
1,
"required": ["location"],
1,
}
}
]
messages = [{"role": "user", "content": "what's the weather Tike in Boston
today?"}]

completion = client.chat.completions.create(
model="gpt-3.5-turbo-16k",
messages=messages,
tools=tools,
tool_choice="auto"

print(completion)

BIan EFRIRERER T —NREEA get_current_weather , ZREHIEREETINIEEHHIRSE
B, REUABEMNESE Tocation 1 unit [BULE st F1 wfr, Hep i SERWMER.

LFA4RE) what's the weather Tike in Boston today? (4 A i KA EARE? ) B, KiESE
BISIRIBEEBAY auto BEENIEEREARE, F2E2M prompt FIEEHENRMAIREISEER, REH
BRI (27— tool_calls £#)) :

"id": "chatcmpl-abcl23"
"object": "chat.completion",
"created": 1699896916,
"model": "gpt-4o0-mini",
"choices": [
{
"index": 0,
"message": {
"role": "assistant",
"content": null,
"tool_calls": [
{
"jd": "call_abcl23",
"type": "function",
"function": {
"name": "get_current_weather",
"arguments": "{\n\"location\": \"Boston, MA\"\n}"

}

]

1,
"Togprobs": null,
"finish_reason": "tool_calls"



3

"usage": {
"prompt_tokens": 82,
"completion_tokens": 17,
"total_tokens": 99

ETRBUALRIEAREIERAY tool_calls SEERMMAIREL, MTsemAttsErREER, X
TEOKEESR, BAULUSRAER. BERLENERRESEREDR, ITORBETXEERE
PRSI,

(3 Important

FERRIENR, NEEREARSH il AASEBRITENXR 24, MRBNEMFK
MHEEERNRHAOERSHME, RNERRERINE, TERINENBRBPL,

MEERRGIR, REZSEL, ®EAM = KESHR COFREIAM) + HiEprompt + W%/ TASHY
F o+ ARG

02. FRELFE TR REEIE
FERIABINE T, IEOESEEEAXEK, BARLTERSET, SaSERLERSSSINATH
ThRE, SCHRBYIESHE! flan:

1. BRYEMER: SRENHFRAE—FBEISNFEEES, EEH—m/ W,

2. BFNEERYF: AITEREXRE, MEREKENER—? RIERZEMNT? HEIRLL

=87

3. BPYERTRR: FEX—6 65 JHUBM, FERLK, /it&fE 5000 STTEA.
ERIAER, BMRATEMRIFRENREVTE, SR TENSHHEAMEBAXNESEE, K
IESRAHSMEERY prompt RHEUAXAIRESE, F T RERNITRREAERRA.
RGlang E—EF3 self-rac LLREE, EZRBAISTAVET, FEIL LM BITFIIEERER

FWNHAS, IRFENEVERCREAS, SNEEREAS, REFEaLFIBR widin , 88
tool_choice 3 auto, ik LLM B{THURSREIAT,

Self-RAGIE{TZ
~
A > 8 - -f BaEx]
BE | —
[ C T Ty RNEEEE
[meex] L Oy
?: ERBR ! [
srmmmmmemasmmesaceenenno . (. " >
! >R o - e mwa b - (O RIS |
s o KRR N Q -------------------------- : | mEEE |
o, o, 2 ' e i !
{mrm b= o(nof o xem - >0 ->Q 4R | > ‘
T ' L. ! !
" » B |
| L) I
| o |
| X |
| & i
| h 4 |
———————————— s‘mrm———————o———————————————————--—————————————————’

BT EIRHAT, WaILUL LLM BEKIFD, IROMS/MES/EREL, IEAER LLM $TARTHES,

HHTITAERBAENIE/RE, HEMUMBNASTEELN TEBMES, REEEEREH, 5
=R, X7 HEIEF LLM 192 ERATEEE, XERE 2023 SEXIEERMAY AutoGPT AYIZITER
FELRH!
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LangChainR TEHS5THS
01. LangChain IETITH

RUEATRIEIZEIE, wHAM RUEMNKESREPREEICEIRN—1 I8, B8ER ®i
Vi B SIS ERIREE TR, A TRNEXERERENESEDR, & LangChain rEET
RER Wk TH, FERR, BET: BR. ERER. B8, IHESIRIN. AT, SRS
%,

e LangChain BETB%IFE: https://imooc-langchain.shortvar.com/docs/integrations/tools/

FHETE LangChain |, ArETEERR BaseTool RYFE, HETEHMWE RunnablenlizfT4iff , ZIH@
i invoke. batch 1 stream FE/5AHTEA, FHARRKDIEEEHR, LHCTEEEEAR
invoke ERESENAT, BRLbzAh, BTLAEIS name. description. args. return_direct EBM4RFKEL
B TERIEXER.

BIGALA buckbuckGof¥ s Joffl, BESERICRFERIRIE:
pip install -U duckduckgo-search
HMCAZANT :
from Tangchain_community.tools import DuckDuckGoSearchRun

search = DuckDuckGoSearchRun()

print("TH%%: ", search.name)

print(" LH4fiid: ", search.description)
print(" T HZ%:", search.args)

print("EE BRI ", search.return_direct)

print(search.run("LangChainH g HEHHA R A7"))

BHAE:



THA47: duckduckgo_search

T HH#ik: A wrapper around DuckbuckGo Search. Useful for when you need to answer
questions about current events. Input should be a search query.

THZ%: {'query': {'title': 'Query', 'description': 'search query to Took up',
"type': 'string'}}

RMHEZRIA:  False

LangChain 24 python WHAHGEIEE, M TALHEAF A SEIGRBEAENNR. . FEEUEAE
FAE R LM R R ORI RE, FIndE TR R . SREG. RELCHMEMAE. o T IRATE
AFEME, BAIRAT AT LangChain python SCREMGRIZ ... BN LCEL WXtz I, &
THAEERAE: B E UEHR RS CXMREREE, (EREATHE MNENAE. .« £
Tangchain v0.2 ', AIIEEE TIHHI AgentExecutor——{E LangGraph 1EAERCNHIEACH BT
KXo . WATEINT —ANTIEN LangGraph X% ... @4, LangChainyg MaEA LT kA,
LangGraphiti & Be iRty g i . S A M KBIRI BB A TR, A KATEH 7. . AMAH, LangChain
CAMMI—ET, . EA—ANJFIIES, LangChain R4t T Mg BT IR AT BTSSR T A,
KKPEET AT FAH ... LangChain 7&if [ETFRAG—ATrsiie A —MEEARFTIET AR ], |
BEEIRAT TR AR A 2%, W BB TR K. . LangChain 28R 1 BRI, TASZ A 1)
. . BE%E LangChain MIARIEHIFHEIL, FAVFHBIRANITL LangChain MW EISER ...
LangChain BHIFEIFEFLIAR L . BRATCRI T80 " LangChain [ RIHERS (K200 " 3843 T 35 B 16 e I 1 fi#
. HARMETH L LangChain WfiAE k. anfal 2 LA R AnAarRe IF A A R F) S B MR & st S8 A o (¥ 45
Mo RXRAEXIRFITRLIRE, AV A B IR BT

WRFEE TR, openai TEFI S, vILMER convert_to_openai_tool() FBIREL, 7~
FIanT:

/|

from Tangchain_community.tools import DuckDuckGoSearchRun
from Tangchain_core.utils.function_calling import convert_to_openai_tool

search = buckbuckGoSearchRun()
print(convert_to_openai_tool(search))

BHERE:
{"type': 'function', 'function': {'name': 'duckduckgo_search', 'description': 'A
wrapper around DuckbDuckGo Search. uUseful for when you need to answer questions
about current events. Input should be a search query.', 'parameters': {'type':
'object', 'properties': {'query': {'description': 'search query to Took up',

"type': 'string'}}, 'required': ['query']}}}

02. LangChain IEIES

f£ LangChain 1, TRAE—HERITAT—EMMTISEESNIRE, CiIEEEENHSGE—
get_toolsQ) , FEFETEGHATFT— get_toolsO /%, HTEREA—NTESIE, Xt
T M IESENTIAT.

e LangChain IETEBFIZK: https://imooc-langchain.shortvar.com/docs/integrations/toolkits/

THA —RER—MRSIREFREN—RIITER, fIRI7E LangChain EI%ET Azure AT BIXIRLT
B8, ZTEaREHT 54~ TA:
1. AzureAiServicesmageAnalysisTool: FIFMEBIEHIEEGFR. W&, FRESHIA,

2. AzureAiServicesDocumentintelligenceTool: FATMSRYFIRESIA, RIEFIEET,
3. AzureAiServicesSpeechToTextTool: FTIEIEFERAAK,



4. AzureAiServicesTextToSpeechTool: AFEAEHKIEE.
5. AzureAiServicesTextAnalyticsForHealthTool : FRF2ENETsLIAK,

Rk IFREES, B ERNRHRE:

pip install -U azure-ai-formrecognizer azure-cognitiveservices-speech azure-ai-
textanalytics azure-ai-vision-imageanalysis

SAIEECE Azure FUBRIAEEETE

import os

os.environ["OPENAI_API_KEY"] = "sk-"
o0s.environ["AZURE_AI_SERVICES_KEY"] = ""
os.environ["AZURE_AI_SERVICES_ENDPOINT"] = ""
os.environ["AZURE_AI_SERVICES_REGION"] = ""

BETRAoLIgETEE, R=ENT:
from Tangchain_community.agent_toolkits import AzureAiServicesToolkit

toolkit = AzureAiServicesToolkit()
print([tool.name for tool in toolkit.get_tools()])

BHRASUT:

['azure_ai_services_document_intelligence',
'azure_ai_services_image_analysis"',
'azure_ai_services_speech_to_text"',
'azure_ai_services_text_to_speech',
'azure_ai_services_text_analytics_for_health']

NIHRF At GRTSHTE, —RELVEMIFSERFER, BERT Agent 5E HEAM =,
XELF R EANTER, ELRAAY, FEFESNEFIfitv TERHTEE.



SIZAENTAN IHRLSEAZR



tEREX TRESHIRILSERIGS

TEER madAm sSEelE mantk B, FRAIEERME CHk, IMEXESEMEILUERXETR, 5
28 LangChain WERSERN T AEMTENTES, EFF—EEESHINLESTR, SIS TRIISE
FBEENXTER, 7 LangChain HRHT 3 Mg EEN TEAIRIT: @tool MM .

structuredTool. from_function()377%: . BaseTool 7% , RAENAABEARAMLTHRASN G

=2
o

01. @tool ZiHes

etool EiMREBEENBEXTHENGERS, TLAREBELRIA Wi BUSR MESBHTA , %5
IPERAUAERRSEMENTESR, ELIBSERFHREAS I SHRES, W, 1%3EIheS
FEEFRRERY ok i (EATRAER, FILAGRITRIREUDERM kit

eI :

from langchain_core.tools import tool

@tool
def multiply(a: int, b: int) -> int:
AL A B A TR

return a * b

# TENFZ LERIMHREE

print("&F: ", multiply.name)
print("4fiid: ", multiply.description)
print("Z4: ", multiply.args)
print("H#ZiRK: ", multiply.return_direct)
# WA

print(multiply.invoke({"a": 2, "b": 8}))
BHEAE:

ZFk: multiply

ik LR B TR

ZH: {'a': {'title': 'A', 'type': 'integer'}, 'b': {'title': 'B', 'type':
'integer'}}

EfiRE:  False

16

BT EREOARYECESL, @tool HIFRREALUEBS N SHCRIITHENNES, fIINEE tasr . &
Bk . REHBER &,

from langchain_core.pydantic_vl import BaseModel, Field
from Tangchain_core.tools import tool

class calculatorInput(BaseModel):
a: int = Field(description="4%i -/ %7")



b: int = Field(description="% "% %")

@tool ("multiply_tool", args_schema=CalculatorInput, return_direct=True)
def multiply(a: int, b: int) -> int:

AR AN A SR

return a * b

# TEITIZTRMHRER

print("##: ", multiply.name)

print("#ik: ", multiply.description)
print("Z%: ", multiply.args)
print("EHERF: ", multiply.return_direct)
# AR THE

print(multiply.invoke({"a": 2, "b": 8}))
BHAS:
4% multiply_tool

ik KA BT AR IR
Z¥: {'a': {'title': 'A', 'description': 'Z -/¥7¥', "type': 'integer'}, 'b':

{'title': 'B', 'description': " /', 'type': 'integer'}}
H¥ZR[H: True
16

H{FEA Google-stylestiwfid: KASHITREGERRT, XAJLURE parse_docstring 9 True, X
@tool ZE(MHEALFEENRIE NS ENIERMEE, flan:

@tool (parse_docstring=True)
def foo(bar: str, baz: int) -> str:
"""The foo.

Args:
bar: The bar.
baz: The baz.

return bar

print(foo.args)

BHAE:
{'bar': {"title': 'Bar', 'description': 'The bar.', 'type': 'string'}, 'baz':
{'title': 'Baz', 'description': 'The baz.', 'type': 'integer'}}

MNF—NEENRE, FEZRHNSEERRRIRER, BAJTLEEER atool FEMRNAERIZ
B, ALURKRSESHNIE, B2 etool XIMBIMNIEHNERIE My M 50 7
%, RATLAERIRSS, fan:



from Tangchain_core.tools 1import tool
@tool
async def amultiply(a: int, b: int) -> int:

nun wnn

Multiply two numbers.
return a * b

R F— e mERERER [ F 20 MTERH, etool EUEMSEERT.
02. StructuredTool 2%

262 FThiREREIE T A AORISEMR structuredTool. from_function() /5%, ZAERE T
@tool EIMBEFSMEEIN, FINRENIFRESINRESE, EXAYREINT:

from Tangchain_core.pydantic_vl import BaseModel, Field
from Tangchain_core.tools import StructuredTool

class calculatorInput(BaseModel):
a: int = Field(description="% -%7")
b: int = Field(description="% _"A%#")

def multiply(a: int, b: int) -> int:
"R AR A A TR

return a * b

async def amultiply(a: int, b: int) -> int:
AL AN B AR R
return a * b

calculator = StructuredTool. from_function(
func=multiply,
coroutine=amultiply,
name="multiply_tool",
description="H]T-#41&s 1 p N EERUH " ,
return_direct=True,
args_schema=CalculatorInput,

# fTENFiZ LEMHRER

print("%#: ", calculator.name)

print("4iit: ", calculator.description)
print("Z%: ", calculator.args)
print("EHiRl: ", calculator.return_direct)
# HHTE

print(calculator.invoke({"a": 2, "b": 8}))

BHAE:



ZF: multiply_tool
Wik TR AR
Z4: {'a': {'title': 'A', 'description': "#—1¥7', 'type': "integer'}, 'b':

{'title': 'B', 'description': "HF /7', 'type': 'integer'}}
H#ZRFE D True
16

SFEERIRE, FEBRSF FP 1 5, AJLAEFEFER structuredTool . from_function()
EKHEREI, 1ZAENEEIRRIE, MBELHEAZIIMUB.

03. BaseTool F3

£ LangChain &, FrERITEERE BaseTool ¥, FHEMFEMA @tool EiE
structuredTool. from_function() BIEMNTE, KESREEMT structuredtool , AR LEHBE
BaseTool AYFE,

FRLAANSRMS— N BEN TERR, NMRBRIHKEEA—EREETIAN, NalLAE EadtF
BaseTool &3, U _runQ AERLHEENTE (FfER
structuredTool. from_function() KIBEESHAERFIK) .

e AN
from typing import Any, Type

from Tangchain_core.pydantic_vl import BaseModel, Field
from Tangchain_core.tools import BaseTool

class cCalculatorInput(BaseModel):
a: int = Field(description="% /%#")
b: int = Field(description="% "A%%")

class MultiplyTool(BaseTool):
B AR I A
name = "multiply_tool"
description = "RALEA RPN BT A "
args_schema: Type[BaseModel] = CalculatorInput

def _run(self, a: int, b: int) -> Any:
return a * b
calculator = MultiplyTool()

# FTENFZ LERIMAREE

print("4F: ", calculator.name)
print("#iik: ", calculator.description)
print("Z%: ", calculator.args)
print("HE#RE: ", calculator.return_direct)
# HHITH

print(calculator.invoke({"a": 2, "b": 8}))



LTha NN

ZFr: multiply_tool

R AR PR AR R

ZH: {'a': {'title': 'A', 'description': "#—/#TF', 'type': 'integer'}, 'b':
{'title': 'B', 'description': "{_/¥¥', 'type': 'integer'}}

HERl:  False

16
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BERSTRERIGHRIER SRS
01. SERHSRSMREO

=1E Web fRSS API RAIFFRERA T AEN HTTP #0, W=7 WER/UEIRRS. BEMK. FTBX
HEA. IPEM. REEA. SRR i RSED, FERFRERMHTEENERME, BT
RABAZHEEETNNA (ARERGOE) .

e =& Web fRSS API §&5Z: https://Ibs.amap.com/api/webservice/summary

o SEFHFEEIEHIE: hitps://console.amap.com/dev/index

E LLMOps B, BAIRER— IR ik 5 e L TR, AR LAE SRS RAt
IRSS, EEEAZAT, WRLISNESEHNES, FELIE A, REUFIRAY e, FHSHEEES
MEZEEH, fign:

# FETE
GAODE_API_KEY=00b0****e6e7

EERMIRSF, RAfik EPROMRER When ZTLERBRIMEHNER (REFR) |
EONT:

https://restapi.amap.com/v3/weather/weatherInfo?city=<iili%iid>&key=</"key>

flgn 110101 AL, FTLARE—TEIMIZROKIREEND w4 SRENEERIAY ilidiis (17
XFER) [ ZFOWT:

https://restapi.amap.com/v3/config/district?keywords=<iiii%>&subdistrict=0&key=<
) itkey>

FrUAB TSR —NEIN Wi 4 ERRSTRNSREV TR, SRER i Esain Sl aismis
B, REERBEHHHEEREER ~AiR 20, NmRENRE, T

BRESEAXSHRRNA-ETRE
"""""" I _ B Y ..
__J_E_Q_A_'fﬂ_“_’@__ - a@m@ §@ﬁ*[ *'Eﬁ'ﬁﬁ] f'sm; LLM ]*m&ﬁz BEER
| sairemprompt
ealivko e return_direct=True
|
BEERHER

02. XRSFuRkE I T AR

BFizEOFREEETIFAIEETNE, FLARTLIE SR BaseTool 125 RUFSERSLIL, RITEH
=12 city RAHEEIRSTURAGSRTS, AEERA Tlx i EORBIZRHIINE 7%
g, BERRIG frEden (B85 rAri B0, RNEEXSER.

MRS :

import json
import os
from typing import Type, Any

import dotenv



import requests
from Tangchain_core.pydantic_vl import Field, BaseModel
from Tangchain_core.tools import BaseTool

dotenv.load_dotenv()

class GaodeweatherArgsschema(BaseModel) :
city: str = Field(description=""Z& ) KM B bsds, @l 71"

class GaodeweatherTool(BaseTool):
"HE AL N R 44 B R
name = "gaode_weather"
description = "{RARM MRS ES RAHOCH )R T
args_schema: Type[BaseModel] = GaodeweatherArgsSchema

def _run(self, *args: Any, **kwargs: Any) -> str:
"R AT T EFREUR SR T R AR
try:
# 1. REUEITEAPTAREH, A WPl A iR
gaode_api_key = os.getenv("GAODE_API_KEY")
if not gaode_api_key:
return f"EEFFBCE G APTRMRELE "

# 2 RHUEIS IR T 4 5T B AT IR D

city = kwargs.get("city", "")

session = requests.session()

api_domain = "https://restapi.amap.com/v3"

city_response = session.request(
method="GET",
url=f"{api_domain}/config/district?keywords=

{city}&subdistrict=0&extensions=all&key={gaode_api_key}",

headers={"Content-Type": "application/json; charset=utf-8"},

)

city_response.raise_for_status()

city_data = city_response.json()

# 3. PEHUTEEGRAD  F R S R A R O
if city_data.get("info") == "OK":
if len(city_data.get("districts™)) > 0:
ad_code = city_data["districts"][0]["adcode"]

weather_response = session.request(
method="GET",
url=f"{api_domain}/weather/weatherInfo?city=
{ad_code}&extensions=all&key={gaode_api_key}&output=json",
headers={"Content-Type": "application/json; charset=utf-
8"},
)
weather_response.raise_for_status()
weather_data = weather_response.json()
if weather_data.get("info") == "OK":
return json.dumps(weather_data)

session.close()



return f"3Hi{kwargs.get('city ")} TR BRI
# 4 BERATURE B HkE
except Exception as e:

return f"3kH{kwargs.get('city") } RATHR(EERE"

gaode_weather = GaodeweatherTool()

print(gaode_weather.invoke({"city": "J"M"}))
BHAS:

{"status": "1", "count": "1", "info": "oK", "infocode": "10000", "forecasts":
[{"city": "J"Jii", "adcode": "440100", "province": "J7/&K", "reporttime": "2024-08-
12 15:30:27", "casts": [{"date": "2024-08-12", "week": "1", "dayweather": """,
"nightweather": "#ifi", "daytemp": "34", "nighttemp": "25", "daywind": "It",
"nightwind": "it", "daypower": "1-3", "nightpower": "1-3", "daytemp_float":
"34.0", "nighttemp_float": "25.0"}, {"date": "2024-08-13", "week": "2",
"dayweather": "H ", "nightweather": " ", "daytemp": "33", "nighttemp": "25",
"daywind": "Jt", "nightwind": "Jt", "daypower": "1-3", "nightpower": "1-3",
"daytemp_float": "33.0", "nighttemp_float": "25.0"}, {"date": "2024-08-14",
"week": "3", "dayweather": "Hiy", "nightweather": "tiW- K", "daytemp": "33",
"nighttemp": "25", "daywind": "it", "nightwind": "Jt", "daypower": "1-3",
"nightpower": "1-3", "daytemp_float": "33.0", "nighttemp_float": "25.0"},
{"date": "2024-08-15", "week": "4", "dayweather": "riij- KN¥", "nightweather": "
M=K, "daytemp": "33", "nighttemp": "25", "daywind": "Jt", "nightwind": "Jt",
"daypower": "1-3", "nightpower": "1-3", "daytemp_float": "33.0",
"nighttemp_float": "25.0"}]13}]1}



AR ERERBHNENSRE



AR ERIETIBHRIER SRS
01. Serpera gz

AMEHEMBAT APIEZINE, BRFREINE, MRNDEEFE, RUERERIIESE
IS RIS FIRIE ——Serper, Serper FHIATIERATEE AN SBIIESTHIREIE,
SSRIBAKIRE, TLRRFRGRFHERINAS (SRARIIERE, Serper LLABETIIR
PORFIRSIEELE, IMIEEER) |

AN

e LangChain Serper BFEERER: https://imooc-langchain.shortvar.com/docs/integrations/too

Is/google serper/

e Serper E: https:/serper.dev/

AILAMERIERAIEBFE/Github/Googlelk S ME R SerperAPI BRI, FHETEFIGIE API fiE, 1SERE
FEIETESG, T

# NRASerperi#X
SERPER_API_KEY=9b5hbd821638b1le51a9bf14802a0a2799286b194e

£ LangChain &, B4 SerpAPI #Z&EOH 7T TRNEEE, BRIEMITHNELA:
GoogleSerperRun, GoogleSerperResults, EH Googleserperrun SEMREREERVNANAE,
il Googleserperresults B EIERMTIEHEZS TR,

N LangChain 2549 Googleserperrun TEAREFHRERMD LES KN , HE AR HER
XA, WF—LSHEWR/), SEEEANARASSRTXIESR.

BN serperpniliiiz BAE— MBI TR —— serpAPI , X/ RAERZFHINEE LIEEER, ™
BERIES7FFR, 1ZLEME LangChain it 7%, &% 1:

¢ LangChain SerpAPI B8 ZREER: https://imooc-langchain.shortvar.com/docs/integrations/to
ols/serpapi/
* SerpAPI BM: https://serpapi.com/

02. HIELRHEDIERT RN

#t LangChain #1, SCHIXY Googleserperrun TEMIRIEHIIFEFHR, EEAZTEETHEN—T
TEZ, AEEELOMCER, EEBERAISEEInT, ~T:

import dotenv

from Tangchain_community.tools import GoogleSerperRun

from Tangchain_community.utilities import GoogleSerperAPIWrapper
from Tangchain_core.pydantic_vl import BaseModel, Field

class GoogleSerperArgsSchema(BaseModel):
query: str = Field(description="H#47% Al & & kg

dotenv.load_dotenv()

google_serper = GoogleSerperRun(



name="google_serper",
description=(
"M AR A A RAPT.
"R R AT O SR R B, W RAR A L,
"Z LRI R AR "
s
args_schema=GoogleSerperArgsSchema,
api_wrapper=GoogleSerperAPIWrapper(),

print(google_serper.invoke (" bkt Ai A2 /02"))

B

2004F1H1A, EPRHEBCEA, SRATFmMattRas. 2023F10H8AME CILuirf) , EZmMEF S
FALLSETY, 158 TP A I ARTE 2 N RF R i L 281 A2 /N 0043 3 ST 1 Ut T e ke s CR 5 (¥ 1 S 40 %



ChatModel FARKFANEITSERE



ChatModelfERFREIE BRI SiTE

01. bind()5bind_tools()

ERIERRAS T, F{IFSIT7E OpenAl B GPT HEAMIEIAII TERMIASEL, RIESLAMLAIRHEIES
Z—/ tools &%), WF:

completion = client.chat.completions.create(
model="gpt-3.5-turbo-16k",
messages=messages,
tools=tools,
tool_choice="auto"

ZAEEIRERAE, HLRT Fmanxeess, HINETLUER temperature JRESE, XS
AR EEPEETEFASIHEISRR Efm 2%, ATLE LangChain 1, FRATRILAGEA
convert_to_openai_tool FEEN TEIERMMAE GPT HEMSEUIE, FH .bindO RESRIEEE
YIRIEY tools F1 tool_choice , MTSHNTKIESIEEIREIHISBRE.

BTRET:

LLMEBELangChainBEX TRAYTIMBEE

BERSTRIE |- -

.
I“)[ convert_to_openai_tool() }4.bind() 4 SR g)[ I EREUA RS ]
ARLCHIHERTHE |- —

NEHRFEANLERIFER, ATLA LangChain EIBABRIRXISZH: il FIRESEENRINT
.bind_tools() ERZEL, AJLAREEMISTSAIIRAE, B0 GPT #2824 .bind_tools () ERERIZMLARAN
:

def bind_tools(
self,
tools: Sequence[Union[Dict[str, Any], Type[BaseModel], Callable, BaseTool]],
tool_choice: oOptionall[
Union[dict, str, Literal["auto", "none", "required", "any"], bool]
] = None,
**kwargs: Any,
) -> Runnable[LanguageModelInput, BaseMessage]:

formatted_tools = [convert_to_openai_tool(tool) for tool in tools]
if tool_choice:
if isinstance(tool_choice, str):
# tool_choice is a tool/function name
if tool_choice not in ("auto", "none", "any", "required"):
tool_choice = {
"type": "function",
"function": {"name": tool_choice},
}
# 'any' is not natively supported by OpenAI API.
# We support 'any' since other models use this instead of 'required'.



if tool_choice == "any":
tool_choice = "required"
elif isinstance(tool_choice, bool):
tool_choice = "required"
elif isinstance(tool_choice, dict):
tool_names = [
formatted_tool["function"]["name"]
for formatted_tool in formatted_tools

]
if not any(
tool_name == tool_choice["function"]["name"]
for tool_name in tool_names
):
raise valueError(
f"Tool choice {tool_choice} was specified, but the only "
f"provided tools were {tool_names}."
)
else:

raise valueError(
f"Unrecognized tool_choice type. Expected str, bool or dict. "
f"Received: {tool_choice}"

)

kwargs["tool_choice"] = tool_choice
return super().bind(tools=formatted_tools, **kwargs)

02. LLMHIERS RS A IRCAHER

FIANEBHIFE TR A0k 5 sdcengx AR GPT #8ldh, HXRFERBIFEENTE
B, BEENTEAEERSIE, REVEE .bind_tools() HEENAISEA LLM MEEIESE, MBS
EESRENANSIER wionE 25 i, JLABET .tool_calls BHSBSKEINANSA.

Blan: 1§ GPT#&RBMPE RAmik 5 misnt , FESHUTTERERN, 1§ TALR MINEGEEESS
xR, BREBERNESEE, HHARMNORNES, TEABOT:

import json
import os
from typing import Type, Any

import dotenv

import requests

from langchain_community.tools import GoogleSerperRun

from Tangchain_community.utilities import GoogleSerperAPIWrapper
from langchain_core.messages import ToolMessage

from Tangchain_core.prompts import ChatPromptTemplate

from Tangchain_core.pydantic_vl import Field, BaseModel

from Tangchain_core.runnables import RunnablePassthrough

from Tangchain_core.tools import BaseTool

from Tangchain_openai import ChatOpenAI

dotenv.Toad_dotenv()

class GaodeweatherArgsschema(BaseModel) :
city: str = Field(description="{%2 T XS HRkm H b, . 71"



class GoogleSerperArgsschema(BaseModel) :
query: str = Field(description="H#74 a2 A EA")

class GaodeweatherTool(BaseTool):
B 5 N NE R R
name = "gaode_weather"
description = "4fRAE ) R s R ) @ TR "
args_schema: Type[BaseModel] = GaodeweatherArgsSchema

def _run(self, *args: Any, **kwargs: Any) -> str:
"B AT TR RO R TT R SR
try:
# 1 RUGHTEAPTRRE, U %AT W4 H fi i
gaode_api_key = os.getenv("GAODE_API_KEY")
if not gaode_api_key:
return f"EHEIFHCF GAPTRMH AT E "

# 2 ARIUEIS IR T 4 7O F B AT IR D

city = kwargs.get("city", "")

session = requests.session()

api_domain = "https://restapi.amap.com/v3"

city_response = session.request(
method="GET",
url=f"{api_domain}/config/district?keywords=

{city}&subdistrict=0&extensions=all&key={gaode_api_key}",

headers={"Content-Type": "application/json; charset=utf-8"},

)

city_response.raise_for_status()

city_data = city_response.json()

# 3. PREUT BRI R SR A vz
if city_data.get("info") == "OK":
if len(city_data.get("districts™)) > 0:
ad_code = city_data["districts"][0]["adcode"]

weather_response = session.request(
method="GET",
url=f"{api_domain}/weather/weatherinfo?city=
{ad_code}&extensions=all&key={gaode_api_key}&output=json",
headers={"Content-Type": "application/json; charset=utf-
8"},
)
weather_response.raise_for_status()
weather_data = weather_response.json()
if weather_data.get("info") == "OK":
return json.dumps(weather_data)

session.close()
return f"3#kH{kwargs.get('city")} RTINS B A"
# 4. BERSTURMG RIHRE
except Exception as e:
return "3k {kwargs.get('city ")} KA HHRE BRI



# 1.8 L THA%
gaode_weather = GaodeweatherTool()
google_serper = GoogleSerperRun(
name="google_serper",
description=(
"M A A A RAPT.
"R AR M AT R R, AL AR .
"ZL AN R A UEN. "
),
args_schema=GoogleSerperArgsSchema,
api_wrapper=GoogleSerperAPIwrapper(),
)
tool_dict = {
gaode_weather.name: gaode_weather,
google_serper.name: google_serper,
}

tools = [tool for tool in tool_dict.values()]

# 2.0#Prompt
prompt = ChatPromptTemplate.from_messages([
("system", "{f;EHOpenATIT AR IMIIANAT AN, BTCAHE BRI n R, 06 2 203 R TR A
FREE"),
("human", "{query}"),
D

# 3. QERIE TR E TR
1Tm = ChatopenAI(model="gpt-3.5-turbo-16k", temperature=0)
TTm_with_tool = TIm.bind_tools(tools=tools)

# 4. BEEEN
chain = {"query": RunnablePassthrough()} | prompt | 1Im_with_tool

# 5. fiEtrim

query = "JTMIMERTER, AHAEEFRARRE"
resp = chain.invoke(query)

tool_calls = resp.tool_calls

# 6. W T AR A2 R g R
if Ten(tool_calls) <= 0:
print("AERANZE:", resp.content)
else:
# 7. /LM ARGHE. ARHEE. ATIHEAHS
messages = prompt.invoke(query).to_messages()
messages.append(resp)

# 8. fEH P pr A T H RS B
for tool_call in tool_calls:
tool = tool_dict.get(tool_call.get("name"))
print("IEFEHATLE: ", tool.name)
id = tool_call.get("id")
content = tool.invoke(tool_call.get("args"))
print(" T H#HiHi: ", content)
messages . append(TooIMessage (
content=content,
tool_call_id=id,

)



print("HHAZE: ", 11m.invoke(messages))

BHAE:

IEAEHATTH:  gaode_weather

THiH:  {"status": "1", "count": "1", "info": "oOK", "infocode": "10000",
"forecasts": [{"city": "\u5e7f\u5dde\u5e02", "adcode": "440100", "province":
"\u5e7f\udelc", "reporttime": "2024-08-12 18:30:27", "casts": [{"date": "2024-08-
12", "week": "1", "dayweather": "\u4e2d\u96e8", "nightweather": "\u4e2d\u96e8",
"daytemp": "34", "nighttemp": "25", "daywind": "\u5317", "nightwind": "\u5317",
"daypower": "1-3", "nightpower": "1-3", "daytemp_float": "34.0",
"nighttemp_float": "25.0"}, {"date": "2024-08-13", "week": "2", "dayweather":
"\ude2d\u96e8", "nightweather": "\ud4e2d\u96e8", "daytemp": "33", "nighttemp":
"26", "daywind": "\u5317", "nightwind": "\u5317", "daypower": "1-3",
"nightpower": "1-3", "daytemp_float": "33.0", "nighttemp_float": "26.0"},
{"date": "2024-08-14", "week": "3", "dayweather": "\u4e2d\u96e8", "nightweather":
"\u5927\u96e8", "daytemp": "33", "nighttemp": "25", "daywind": "\u5317",
"nightwind": "\u5317", "daypower": "1-3", "nightpower": "1-3", "daytemp_float":
"33.0", "nighttemp_float": "25.0"}, {"date": "2024-08-15", "week": "4",
"dayweather": "\u5927\u96e8", "nightweather": "\u5927\u96e8", "daytemp": "32",
"nighttemp": "25", "daywind": "\u5317", "nightwind": "\u5317", "daypower": "1-3",
"nightpower": "1-3", "daytemp_float": "32.0", "nighttemp_float": "25.0"3}]}]1}
WHANE:  content=")" M HATHIRSHLZ T, EREAZMEIRE, RIS N25HIKE. RIERA
T, EWEFEHREE A, R B AR A 2 F o TR ORRE S AR, 8 AN ) 5 5 A
M. ' response_metadata={'token_usage': {'completion_tokens': 121,
'prompt_tokens': 665, 'total_tokens': 786}, 'model_name': 'gpt-3.5-turbo-16k-
0613', 'system_fingerprint': None, 'finish_reason': 'stop', 'Togprobs': None}
id="run-0403f348-e59d-4ca7-9ad1-951a585d2010-0" usage_metadata={'input_tokens':
665, 'output_tokens': 121, 'total_tokens': 786}

FIFXE, HLZUFAFEEEERLEZ RN TE—NAEFLI Agent , XA Agent #
B nEReR 1 KAFUREN Ihee, (BEESEAI—NIR, FEAFIMER LECL RAATENHE
MASIFEMHN, B2MANT J . M, TR SHERE, HREREENZH, RbxNE
RRRF SRR, 1E LangChain FRETRT Agent RIFBRVEIEE, BRIEAMEIEITIIREE, —MERESR
Agent, B4—FsEFE LangGraph,
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AZIFEH R B KIESIRE R
01. PromptSEI R RINEE R g
A LUAES NS, FRRTENAESHERS Wil XA, LS
KRS (SRR | TS, HEtLiBESHRE prompt, BIATLLE

HERESNTE, FEEIHRIIANESEE RSBl TEL (Flnmt R
S44JSON #R) .

FERHBHRANCESRERTBRAR

FHREIIA | - :
T > SR prompt } == | mEypompt:
BYSRHIRTR | — <

I

b= <A
U] et
| <mrammeTa

- i > LM !- - Jfgq- » JsonOutputParser —imﬁa—b| ERTR J —mm—»,}%za%_]
_ L _ €

FRIAEXMERTSZF, SRER Wil BERSEERAT] prompt h—RIGREXIESERE, FHE
BRKESEEENSHRIBNEN, BRI NESRERENASHTET, RETEISEN
BRRE, BNIESRL.

ZRIRTI R BT AR A IESEELAIN mEdif T8, (BRMMEHIEEX:
1. KEREHOTREYE, FRESRETLUERERREN, NAREZHE.
2. MNRFHSHRES, F=EH prompt AIBESIEEK, SREABRNET.

3.RERMERAZANTIER, SHEMMERASN IR, SUEKESRENRHTEREREL, W&
BIEIORENK.

# LangChain 1, BRTHAT convert_to_openai_tool ) TEMREET RN GPT REMRES
#, IXATLMER render_text_description_and_args() B{#& render_text_description() {Ri&E
B TR, fikok , ERRI—IE—F, HYaiERieiiiTsiEnEs, FEOIREE/

.

02. Prompte& &R A5G

PlanfE ETIRAY epTabE RAAMNZ 4 P, KRUENAIEE prompt ERRHSE, FLKES
TREUZRRSEATRINIAE BN AYEE (TLAERERRINESREESHIXANRA) | TEABIT:

import json
import os
from typing import Type, Any, TypedDict, Dict, Optional

import dotenv

import requests

from Tangchain_community.tools import GoogleSerperRun

from Tangchain_community.utilities import GoogleSerperAPIWrapper

from Tangchain_core.output_parsers import JsonOutputParser

from Tangchain_core.prompts import ChatPromptTemplate

from Tangchain_core.pydantic_vl import Field, BaseModel

from Tangchain_core.runnables import RunnablePassthrough, RunnableConfig
from Tangchain_core.tools import BaseTool, render_text_description_and_args
from langchain_openai import ChatOpenAI

dotenv.load_dotenv()



class GaodeweatherArgsSchema(BaseModel) :
city: str = Field(description=""7; i) R FRA H by, @lan: 74"

class GoogleSerperArgsSchema(BaseModel) :
query: str = Field(description="#/r&HE R M EiTiE")

class GaodeweatherTool(BaseTool):
"R AR N ISR T 44 AR R R
name = "gaode_weather"
description = "M R e RAHE I ) @ TH. "
args_schema: Type[BaseModel] = GaodeweatherArgsSchema

def _run(self, *args: Any, **kwargs: Any) -> str:
"B AT L EREO NI T R R A TR
try:
# 1. REGREAPTIAAEH, A WPl A iR
gaode_api_key = os.getenv("GAODE_API_KEY")
if not gaode_api_key:
return S SAPTHIRACE "

# 2 PEHUE I I T 4 T A AT BRI
city = kwargs.get("city", "")
session = requests.session()

api_domain = "https://restapi.amap.com/v3"
city_response = session.request(
method="GET",

url=f"{api_domain}/config/district?keywords=
{city}&subdistrict=0&extensions=all&key={gaode_api_key}",
headers={"Content-Type": "application/json; charset=utf-8"},
)
city_response.raise_for_status()
city_data = city_response.json()

# 3 PRHUT RIS E R AR O
if city_data.get("info") == "OK":
if len(city_data.get("districts")) > 0:
ad_code = city_data["districts"][0]["adcode"]

weather_response = session.request(
method="GET",
url=f"{api_domain}/weather/weatherInfo?city=
{ad_code}&extensions=all&key={gaode_api_key}&output=json",
headers={"Content-Type": "application/json; charset=utf-
8"},
)
weather_response.raise_for_status()
weather_data = weather_response.json()
if weather_data.get("info") == "OK":
return json.dumps(weather_data)

session.close()
return f"3ki{kwargs.get('city")} KATHR(E E kK"
# 4 BE RS THRAE BRI A



except Exception as e:
return f"3EE {kwargs.get('city")} RAFRAE EARk"

class ToolcallRequest(TypedDict):
T B A R
name: str
arguments: Dict[str, Any]

def invoke_tool(

tool_call_request: ToolCallRequest, config: Optional[RunnableConfig] =
None,
):

non

FRATTAT LA T AT L O T A R

:param tool_call_request: —/MIEMWEMSHR 7, LRV SIA TEKLIRILE, S5
ZLAKSH.

tparam config: iXftLangChainffHMIME & EH. oS ERMEEEGE.

rreturn: R THEMGHAE.

tool_name_to_tool = {tool.name: tool for tool in tools}

name = tool_call_request["name"]

requested_tool = tool_name_to_tool[name]

return requested_tool.invoke(tool_call_request["arguments"], config=config)

# 1.8 L TRYI%R
gaode_weather = GaodeweatherTool()
google_serper = GoogleSerperRun(
name="google_serper",
description=(
"M A A RAPT,
" R B A R SR I, WA A L H .
"ZLAMRAN RIS RAEUEE. "
),
args_schema=GoogleSerperArgsSchema,
api_wrapper=GoogleSerperAPIwrapper(),
)
tool_dict = {
gaode_weather.name: gaode_weather,
google_serper.name: google_serper,
}

tools = [tool for tool in tool_dict.values()]

system_prompt = """#& N HopenATIFRIIIRNLEE A, ATLATIR BLR AT A,
VLR AT R4 FRAE

{rendered_tools}

A4 FH SN, IR R A P () TR A4 AR AN
B ma RE N A name” fl T arguments kK I SONBRIR [H].
‘arguments iz — AN, AP ES R T SEAARR, B R SERE, "
prompt = ChatPromptTemplate.from_messages([
("system", system_prompt),



("human™, "{query}"),
1) .partial(rendered_tools=render_text_description_and_args(tools))

T1m = chatopenAI(model="gpt-3.5-turbo-16k", temperature=0)

chain = (

{"query": RunnablePassthrough()}

| prompt

| 11m

| JsonoutputParser()

| RunnablePassthrough.assign(output=invoke_tool)
)

print(chain.invoke (" Gfifatt Fid e 2 /b?"))

HHAE:

{'name': 'google_serper', 'arguments': {'query': '"LRifAFICRELAS"Y, 'output':
'200411H, HEPRHECEA, DRMIFEMGHERLR. 2023410 8HM: (batrmia) , 22 e S
FALLEEH, BT A ST EARAE 2 et A b 38 o L2 /NI 0043 3 5 A I ST Al 55 7 4% CR ) it SR 42

*. '}

RN R AR RARMTRIER, RAEHEPERT Jsonoutputparser() HtHfFMTES, (BX
ESEREAASHEREEEL JSON ER, MRE—RESEXESHEIEMT Fwwrd , fIniRa
REF, RE? T XAHREN AR T, FTLMEEFIME, WRE mioa . iz SHEM
SEHEUENME, RATREERSHF Wil RXESEE, BRERR5RIeSS.



