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O]tH A[Z2tS OfX|H — &2

- [ Agent 2| Ho| — £t | LM SZ119| X|0|
o ["4 ReAct &1 — Reason - Act - Observe 22X
» [4 Tool Calling = OpenAl Function Calling 2| E=5}
o [4 Tool M= 2112|F — LLM o =7 M=l HIFHUE

° create_agent — & HEZE API (2! AgentExecutor 2t2| X|0|)

A 2.langchain/8.agents/0~2.%

Z£X: Day 4

Agent &Z
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O[tH AjZIS OX|H — 25

AlA
=]

=

"4 51 Agent — create_agent Z Wikipedia + LLM-Math =
ReAct trace 21 E7| — result["messages"] &
OpenAl Function Calling 21 — tools I}2i0|E
LangChain @tool H|Z0|E{Z2 HAH EH

Ol0]MET} &IfiSh= IHH 5F (2HE +=&5-FoiFE 5)

A 2.langchain/8.agents/0~2.%

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

Xot
g =

Z£X: Day 4
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il LLM =& vs Agent

2ddt LLM == (Session 1~3)

-

"2026'4 1819| KOSPI E7H=?" > BE

Agent

22 5 [LLM At2]

)

e Eer"
)

[Tool 3] - =3 &AW
)

[LLM Atz] (Zah 23)
)

"G =WQ?" - [Tool &&] (=)
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[LLM EhtH]

o Lto| 2F, 62| =7 AKE
o 2|F FEALhAH 20 HE
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Agent = LLM + Tool Loop + Decision

@ Day 4 2| Agentic RAG & Z= Agent 2| Bt &E —

Al B4

Web Search, News API
Python Calculator
Wikipedia, arXiv
Python REPL, shell

RAG (Day 2!), S|At API

Hulo| TR} 2

Z£X: Day 4

Agent

o
Mo
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|
Hi=

Z=X: Day 4 Agent &2

1™ RAG Q| =2 ™A

M CHE RAG = o' ZEZ0| S0} et "HM > MY" O|2t= 22 =M E Si=C) "eHESIMIR" 22 QA E, "2 Tfst7| 327" &2 AlMol|= Fx2 HE DB & ZMSIT]

12 ZRet BES A 22 A

Fixed RAG Agent

Reason -> choose tool -> observe -> repeat

- N

LLM
‘ Accessible tools:
always skip Search/Document \
; 3 LLM . Tool
Question |—>| Retrieve |—> —>| Answer Retrieve > —>| Calculator
Generate Tool

Calculator
N Tool

flow fixed by code

b _/

J L call =tot-1
\

any any tools

flow decided by LLM

2beh A5 M) vs OfO|THE FE(LLMO| =4S

II[2!

ot HHE %) . S2 2™ TH|7F ZE > LLMOE 0|5

732
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Agent £ O|2= CHA JHX]

HITHE A LangChain 1%

LLM AtD-ZBH™-O| =k ChatOpenAI , ChatAnthropic , ChatOllama
Tools LLMO| S &E = U &4E Tool , @tool O|=2{0|H

Prompt AABIHZALE + ReAct X[A| hub.pull("hwchasel7/react") S

Memory Cet-&Z2F 2Ot HE MemorySaver (LangGraph), ChatMessageHistory
Executor 2O 2E —Z2H - s&-2EhbHE create_agent (1.x), AgentExecutor (0.x)

SEeE

IIM 0Ol nramnt MAE AET 5 Tnnle = &HEF & A 5 Fvoerutnr 7F AlSH 5 Z4750F Meamarv Ol 5 1T M CEAL AETT
LangChain 2| Zl2} (2024~2026)
o 0.x (deprecated): initialize_agent, AgentExecutor — ZX}E OtA FHAH O{HS
o 1.x (8Xl): create_agent + LangGraph — EZ3} O Q9

e LangGraph 2t AF8: 71E M| H[O{ (Session 27)

¢ 2 3AO ME2 HSEE create_agent (M HE) 2 EUSICL initialize_agent - AgentExecutor = <! OIX| SsHE 2ot #1020t FI(CHS Part), 1
h

% LangGraph (Session 27) 2 =H&GL},
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PART B

PART B
ReAct — Reason - Act - Observe

‘ Agent &&2| HZ IHE — 2 208
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stAl ofo|C]o]
o LLM O| F=E8} HSS wlk} +A
o ZF CHAIOA HAIXOZ "Thought" 2+ "Action" 2 &3

e Action & &

5t AJO|2 — KSHSt £ S Al

h

") & ChS AbLof| BhE

i
@)
O
7
D
I
<
m
=
@)
-

Question: 2024 L =2ty AL stHS L.

Thought: HA 2024EF L F2|otd +4AE ZOIOF ofCt. £|7|mClof HA.

Action: Wikipedia[2024 Nobel Prize Physics]
Observation: 2024 £4tZt= John Hopfield 2F Geoffrey Hinton.

Thought: 5 Atz =& Geoffrey Hinton 9| sh
Action: Wikipedia[Geoffrey Hinton]
Observation: #|E2|X| Cfjst stAb, Of=H2| Cish HFAL.,

o

2Or=Ct.

Thought: ZE ZE, o &M,
Final Answer: Geoffrey Hinton 2 HYUEZ|Z| StAl, O|=H2{ HiAL.

Z£X: Day 4

Reasoning + Acting in Language Models" (Yao et al. 2022)

Agent &I &
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ReAct 2| &1} — 47}X| O] A

HE =E 00| 2 (T2 71s)
Z} Action 2117t Ct& Thought Of| BeF > &l 7P XM =F
Tool ZF HiH Z2 TF0| CFE EHQI0AM SE

— Thought-Action &2 23t Bt5 JHs (max_iterations X|2t)
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F RAG 70X} 2 - Session 25 - Al Agent 2& =%:Day4 ) Agent U=

ER1 25 5tE— create_agent

from dotenv import load_dotenv

from langchain_openai import ChatOpenAl

from langchain_community.agent_toolkits.load_tools import load_tools
from langchain.agents import create_agent # LangChain 1.x &gl API

load_dotenv()
1lm = ChatOpenAI(model="gpt-40-mini", temperature=0)

# 2| = 2E - 97|O|Cjof + 8t ALY
tools = load_tools(["wikipedia", "1llm-math"], 1lm=11lm)

# T ZEO E7|H ReAct EZ A7} AF FAHE=CE
= create_agent(1llm, tools)

# Y= -=H2 messages 4
result = agent.invoke({

~1 L ~ — — —_— M — o~ = AL = — e N

create_agent 7} CHM H2|st= 2

i
rot
rE
o
|_I .
-
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o
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H
()
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=
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oy
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N
ot
+

N
=
N
Tot
N
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O
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oSt
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jl
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ot
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rst
A
Mz

— LHE trace = CtS =2I0|=0{|A] ZRlStC}
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result["messages"] Of] 42l &X| ReAct S

create_agent = verbose Z2 Zzi1 CHAl MA| cHelE messages E|AER HIBISICE, 0| 2| AEES Z£2461H ReAct FIO| TIEH 1HO0| $H=0| =2 \HCt.,

for m in result["messages"]:

# =4 32 (AL 7t "0O] =31& BE2A" 1 AYS +=7H)

if getattr(m, "tool_calls", None):
for ¢ in m.tool_calls:

print(f"[=7 &&] {c['name']}({c['args']})")

if m.content:
prefix = {"human": "[AtAt]", "ai": "[AI]", "tool": "[&Z=F Z]"}.get(m.type, m.type)
print(f"{prefix} {m.content}")

[AtE2F] St=o| Q7 L2 Q7o B MMECQIZ Uz

[ 5Z] wikipedia({'query': 'South Korea population'})
[=3 Z3t] oF 5,2000F ¥ (2024 %3)

[ 5&] wikipedia({'query': 'Japan population'})

[z °F 14 22,3000 F

[EF Calculator({'expression': '5200 / 12300 * 100'})
[EF 42.27642276422764

[AI] ol= Y= Q79| oF 42.3% YLILCt.

o py o my ol
HOE e B

@ result["messages"] = &4 -ClHZQ| A H2H0|Ct 2FHo|= LangSmith 2 St trace £ $=2I3ICt.
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QIE{Ll <l ofjx|of|A] EA| & 0] MICH

OIE{tl ol Of|A|0f|A] EA| & O] MICH API

20244 O|M =-EE2[H2 LR E o2l BAO = ¢|0|MEE MTlCt A= AFESHK| X[t ol ofx| =3HE 2IoH e HO| =L
# 1 0| Mt (deprecated) — H1E, AHESUHMEs 2AZX =Lt

from langchain.agents import initialize_agent, AgentType, AgentExecutor

agent = initialize_agent(
tools, 11lm,

MIcH Z+HEHEH

o= 0| (0.x, deprecated) ¢idl (1.x)

M ot initialize_agent / AgentExecutor create_agent

SR} HEAl Action: SXFE DM (XIZ= 747 Function Calling 7|t (2H&)

U /== {"input": ...} / result["output"] {"messages": [...]1} / result["messages"]
L& Al XA 2= LangGraph (HAE-HIELLIE E0])

initialize_agent - AgentType.ZERO_SHOT_REACT_DESCRIPTION - AgentExecutor = 25 deprecated. Al Z== create_agent 2 SLTH}— 2l of|x|

= create_agent 7|ZOZ X|&sl Q1=Ct.

@ ReAct 7i'E(Thought-Action-Observation)2 JCHZ {=oiCt HAE 242 O Foo| AaH M| — cll APICHA create_agent 7t BHESICY,
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ReAct 7t 20{5t= 571X| THE

O - ol &

L= =N E2EREHESE max_iterations + early stopping
ERMei o= AREI A SE =7 description CHE 7| + few-shot Of| Al
nj2iojEf =2t Action Input HlZt structured output / function calling
HE A Observation E1E Z2 T E = Memory 2%t TEDE 4£X

X 7| / hallucination HE 2X0lM| Ao HH Final Answer M ZZ A 37}

Ol &¥El IIHS (Day 4 0]|F)

O i 2] xt0]

ReAct (2022) Thought-Action-Observation &M Bt5
Plan-and-Execute (2023) A NTHA| A2l > SHEAOICE ReAct
Self-Ask LLM O| X7|H|A| sub-question EX|7|
ReWOO Attt E =& 22| (LLM2&E V)
LLMCompiler CTTEDAGEHETE

LangGraph 7|4t AEf HA — 2™ HAH (Session 27)

@ =2 IA0|M= ReAct 7|27| && - LangGraph Z XIS HEH (Session 27).
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PART C

Tool Calling — Function Calling 2| 7!
of

‘ DEO| of o= HFHLE — 2 255




MM Al 7|4 RAG JHE AL 2PH - Session 25 - Al Agent 212 =X:Day4 ) [ Agent Y2

20234 6 — LLM &t S=0| E=3}

Before (Function Calling O|%)

e LLM %ag StAL E|A

OO T1—

Im

o HAEE XH mAlol gt QX 252 — 2P (H1tAl json IHal AlIj)
e ReAct Q| Action: ... HHAIE TN =Z THAE

After (Function Calling)
o HIO| SHE IHEE JSON e = M o Z SESHEE fine-tuned

o SH 720 tool_calls EE — QMHXOI X &4
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OpenAl APl — 2Tl Al

from openai import OpenAl

tools = [{
"type": "function",
"function": {
"name": "get_weather",
"description": "Z|A ZA|Q A LMW 23",

"parameters": {
"type": "object",
"properties": {
"city": {"type": "string", "description": "ZA|H StZ0{"},
"unit": {"type": "string", "enum": ["celsius", "fahrenheit"]},
H
"required": ["city"],
H
H
]

response = OpenAI().chat.completions.create(
model="gpt-40-mini",
messages=[{"role": "user", "content": "AME YN Omf>"}],
tools=tools,

tool_choice="auto", # auto / required / {"type":"function", "function":{"name": ...

)

print(response.choices[0].message.tool_calls)

# [ChatCompletionMessageToolCall(id='call_abc', function=Function(name='get_weather',

# arguments="'{"city": "ME", "unit": "celsius"}'), type='function')]

1

Z£X: Day 4

Agent

14

19/32
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ATHA| = 1~2 — Define - Call

from openai import OpenAl
import json

client = OpenAI()
# = 1. & A9 ===

def get_weather(city: str, unit: str = "celsius") — dict:
# AAHZ2= API S=. §7|M= mock.

return {"city": city, "temperature": 20, "condition": "%H=2", "unit":

I 2=+ Z0f 2 Eofl ofofEILICH

unit}

Z£X: Day 4

14

Agent

20/32
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MMsd Al 7|89 RAG ZHEE X} oA - Session 25 - Al Agent &= =X:Day4 ) [ Agent

4Tt7| = 1~2 — Define - Call (0]0{A{)

tools = [A{
"type": "function",
"function": {
"name": "get_weather",
"description": "R ZAIQ T EM",

"parameters": {
"type": "object",
"properties": {
"city": {"type": "string"},

"unit": {"type": "string", "enum": ["celsius", "fahrenheit"]},
H
"required": ["city"],
H
H
]
available = {"get_weather": get_weather}
# = 2. 12t 5% — BHO| £ 5& ZHZ ===
messages = [{"role": "user", "content": "M2I} EF <YM HLHF"}]

resp = client.chat.completions.create(
model="gpt-40-mini", messages=messages, tools=tools, tool_choice="auto"

)
msg = resp.choices[0].message
messages.append(msg.model_dump()) # 2E SEHS history O

¥ tool_choice : "auto" (LLM Z&H)/ "required" (HIEA|=2Z=)/ {"type":"function","function":{"name":"X"}} (BN 71 ZXA))

&

21/32
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4Tt & 3~4 — Execute - Reply

# === 3. &7 M3 ===
if msg.tool_calls:
for call in msg.tool_calls:
fn_name = call.function.name
fn_args = json.loads(call.function.arguments)
result = available[fn_name] (**fn_args)
messages.append({
"role": "tool",
"tool_call_id": call.id,
"name": fn_name,
"content": json.dumps(result, ensure_ascii=False),

)

# = 4. 27\" E% - éﬂl'i = AoHAo-l S=l=
final = client.chat.completions.create(
model="gpt-40-mini", messages=messages, tools=tools

)
print(final.choices[0].message.content)
# - "NM22 91 20°C, =& S2|1 18°C YL Ct."

=3
o) o SIAZE AISHS L
SHA| — DS XY o4 5 MWSIK| oH=C

Hd
|
rlo
(=]
e
oot
1>
i
2
e
rO
>

I= 2EX|" 2t JSON = HHSF (2&HA))
Mo Q@] AS 7} Hig (35t2) — DM 2ohHS EX| Ths

—_L—- O

=
. A% ZTME role: "tool" I CHA| LOIFIOF ZHO| 2{Z EHS BHECH (4THA)

Z£X: Day 4

14

Agent
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20| 50&2 LangChain 22 o=

from langchain_core.tools import tool
from pydantic import BaseModel, Field

# = 1. £ — @tool CH|ZOlE ===
@tool
def get_weather(city: str, unit: str = "celsius") — dict:

"UNZ]A AL A EM RF|.

Args:
city: ZAIE (3=20{)
unit: 2& Ct2| (celsius | fahrenheit)

return {"city": city, "temperature": 20, "condition": "%2", "unit": unit}

# Docstring + EtYUSIE - 259 Z 0OpenAl tool schema MM
print(get_weather.args_schema.model_json_schema())

# == 2. Pydantic 22 O HAHSIH ===
class WeatherInput(BaseModel):
city: str = Field(description="EA|H StZ0H")
unit: str = Field(default="celsius", description="celsius E= fahrenheit")

@tool("get_weather", args_schema=WeatherInput, return_direct=False)
def get_weather_v2(city: str, unit: str = "celsius") — str:

ax

@tool Bt =0[|H 29| OpenAl 50=ZM2| tool schema 7} At MM EICH — Agent 42 LIS S210|=0|AM CHELL

23 /32
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14

create_agent S EE Agent 1A

from langchain_openai import ChatOpenAl
from langchain.agents import create_agent

# = 3. Agent 4 — create_agent (LangChain 1.x) =
1lm = ChatOpenAI(model="gpt-40-mini")
agent = create_agent(llm, [get_weather, search_web, calculator])

# = 4. A8 ===

result = agent.invoke({"messages": [{"role": "user", "content": "ME YN ?"}1})
print(result["messages"][-1].content)

g+ oL > et Zat

gt+H tool name
docstring description

Elg! °IE parameter schema
Optional / default required 0

‘ @ LangChain 2| 7[X|: 50& OpenAl 2% S£0| 5&2. J2{Lt L= S$t Function Calling.

24 [ 32
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N7l =+t & SiLE MEol=

LLM ZHEO| Ha| &M

o = 79| description 0| system prompt

o AEX} EOTF YHEICE
o LEO| StgEl 220 et "E2elof 7HY 2&lo

Description 0| 23t 0|7

# X L description
@tool
def f(x: str) — str:

mnmn |I%D|-_/I\_ou| L_lEI_. miun

# £ description

@tool

def search_internal_wiki(query: str) — str:
"Mk BAN LHE F|xx 0N F|IYERZ ZM.
HZE Olw-API A -HH 710|E 7I S0{US.
QB HH (Wikipedia, HA) & CI2 =3 Atg."n"

= =7

CCl— EH

4L =

T tools Oi=t0|E{ 0 =IEIC

Z£X: Day 4

Agent &I &
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MM Al 7|2 RAG ZHEXL 2HY - Session 25 - Al Agent 2 ZX:Day4 ) [ Agentg

-

=7} BORY ) — AMeq H
T3 57} O] 0|t

description B2t — "2ix|| 0|4 MM ot £|=7}" & e

FtEl D2t — 2 AtEg A3 S prefix

Few-shot — system prompt ol (22| > MEIEl =71) of|A| 2~37H

Routing layer — Day 4 (Routing I{&) 0f|A Ct= LLM 2t2E
17t o2 E= W (>20)
o TN =7 552 ZF =E0IH context gH| + Hetx X5t

e RAG 7|8t =5t MEH: =31 description = HIE|DB 0 421 > EO|= top-5 =72 LLM 0| ==

26 /32
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25 4| (258) — 7l

=H
X17| 2ofoi| 2= HAR £ 37 S BHS0] Agent 0 .

Of|A] =melE =+

s ol EREH

EREN check_url , lookup_domain , validate_json

H|O|E 24 query_postgres , summarize_csv , plot_chart

ot search_arxiv , wiki_lookup , convert_units

OFA| 2 tweet_search , sentiment_analyze , competitor_check

LIS CHA| (£ 258)

1. ERLHO| (108) — @tool 2 T 37§ &M

A

2. Agent 1 (5&8) — create_agent ¢F

3. B2 37HX| (108) — Z 2|7t o =71 E E=2=X] trace &

@ A7| oIl MXIZ £ ot =75 23 20— CHZ S210|20] 15HA| ZE oAl

28 /32
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1A — =4 82| (10:=)

from langchain_core.tools import tool
import requests, json

@tool
def check_url_status(url: str) — dict:
"MUURL O HTTP AEH TEQ % A|ZHS &tol nnn
import time, requests
t = time.time()
try:
r = requests.head(url, timeout=5, allow_redirects=True)
return {"url": url, "status": r.status_code,
"elapsed_ms": int((time.time()-t)*1000)}
except Exception as e:
return {"url": url, "error": str(e)}

@tool

def get_kospi_close(date: str) — dict:
nenZ2o2 Z4moe| KOSPI 7+ (YYYY-MM-DD) "™
# ... HA M= OOJE AA HF

@tool
def my_rag_search(question: str) — str:
TARIS) E L BMOIM Y W8S HM.

b
|
0%
o
Ot
S
m
¢
fif
Hj
-
[
12
o
0z
I
ot
rA
11

« ES0OCE docstring ©F £0| 2 LLM 2| ME 7|&=
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2~3CH]| — Agent M - A2 . HJ1
2CHA| — Agent M (58)

from langchain.agents import create_agent
agent = create_agent(llm, [check_url_status, get_kospi_close, my_rag_search])

3t — 415 == 371X EE (108)

o "https://example.com &0JU0{?"

e "2024-12-30 KOSPI &7t=?"

o "L ZM0[M RAG H7} H|EZ] 57 FOtx|"

2t Zlo|7t ot =12 SESH=X| trace &

A0 E7

o LLM O] =318 & MEHSE AH| 124 - description +H2Z S{{Z

e Day 2 RAG 2t Agent 22O = &tHst & H2|

Z£X: Day 4

Agent &I &
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WA Al 7| RAG JHRE IFS - Session 25 - Al Agent 22 BX:Day4 ) ( Agent®s=

Sl 77HX]

1. %4 Agent = LLM + Tool Loop + Decision
. ["4 Agent 5 AEHE — LLM - Tools - Prompt - Memory - Executor

. ["4 ReAct I{E1 — Thought - Action - Observation =

2
3
4. [4 Function Calling — JSON FX3t 2E0Z oFHM 1
5. 4 LangChain @tool G|Z2{|0|E{ — docstring + EIITIE Xt& =&
6. "4 52 HSEE create_agent (1.x) — AgentExecutor (0.x) = S Ojx| &1L
7. "4 ReAct Al 571X| IHE + sHAM

O|tH IPHo| ZH — RAG = "&&f AAMSH=" 1™ mo|x2iel Of|0|ME= "SA2 &X| LLM O| HESH=" & FIO|Ct. L3 2|XHRE| A BHE RAG HMS "' 2 Jel
of, ZAM 2 E AAZ TTISH= Of[0[MEZ 2oL,

rI
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25 N — EHE sh|

g4

o [] X7 37l 2H=0] Agent $t AO|2 SZ L0l

o [] ReAct trace 174 21X — verbose 21 EE= LangSmith 2HH
S

e [] OpenAl Function Calling /& == (SDK ZF LangChain §{0])

o []QIE{Lle| &l initialize_agent OX| SIS &0} create_agent E 2H EHY

o [] RAG retriever £ E3 £ B2l 5> Agentic RAG I{E X

& N=E

e .71 370 ZE + trace 171 — gist/Slack

Z£X: Day 4

Agent &I &
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