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o |4 LLM2 E31E =Y MMSIX| %=Lt — tool_call (JSON) QD MM AaHe T
o [4 bind_tools Z == LLM 0f| ZZ|11, ToolMessage = Z1I= 3|

. @tool H|22]|0|E{ — &%= 0|S-docstring-EIUTIETL 2 LLM EA|

o1 0]

Web Search 3% H|W — DuckDuckGo (£&) - Tavily (LLM %I=}) - SerpAPI (A<}
Wikipedia $t=01/30] SA| &2
LLM-Math — Python REPL Q7 AloH

o 4 arXiv APl — == &M > CI2EE > Q9 M0[ZEfel

o FHAE =3 57EK] IfE — async - Of|2{X{2] - 7H4! - structured input/output

AAD 2.langchain/8.agents/2~10.%*

Z£X: Day 4
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O]tH AjlZh= OHX|H (2/2)

-

. ot 300 =g — "Z[A LLM =2 5718 0t ot=0] " Xt=2}
. 51 0f[2] 2] — 2|8 API 2I{ A| graceful fallback
Rate limit CH2 — exponential backoff in tools

o Y4 3AHAPI E £ 2

3/42



PART O

‘ =7 550 9N £ 59| 3t Ajo|2 — o 102



MAM3d Al 7|9 RAG ZHE X} 21 - Session 26 - Tool 27: Search - Wikipedia - Math - arXiv - Custom =%: Day4 ) [ Tool &H

o EXTERNAL
USER  (BIND_TOOLS) YOUR CODE TOOL/FUNCTION

(1) USER QUESTION (2) LLMEMITS TOOL CALL

Query: What's the (3) YOUR CODE
weather in Seattle? 5 @ ‘ DISPATCHES AND EXECUTES
Structured output = 2 et | = = e G20 T e e it
T {- YOUR CODE EXECUTES THE FUNCTION

i 1

I 1

I I

| I

I 1

| = |

T 2 I T Call get_weather('Seattle’) oW

name": "get_weather", ] (= oy

REQUESTS ONLY! ar‘gs : { : & i
i "location": "Seattle" i 1
I 1

| i

(LLM output content is empty, ACTUAL

only structured call) }g FUNCTION RUN
“id": "tc_12345"

}

A

(4) RESULT SENT BACK [
(5) LLM GENERATES FINAL ANSWER

ToolMessage < :
< Function Output:

FINAL ANSWER Processes ToolMessage( a2
< output id="tc_12345",
Answer: The current weather ="Rai °C" ToolMessage

content="Rain, 12°C
in Seattle is rain with a
temperature of 12°C.

(Matches Tool Call ID)

TR SESE - AE->LLMO]| tool_call(name-args-id) 244 >3 =Tt Al > ToolMessage S|41>LLM %= B (LLM2 S=0H QF A2

kU
17

StAIO|IE — @ bind_tools 2 EF 27| > @ LLMO| .tool _calls 2 3% Q@8 > @ TLEJ AdstD ToolMessage =2 24 > @ LLMO| Z1} BT %|F £ 0| AlO|2
S "0l 85 =77t gi8 WtX|" gH=stH 1230] ReAct RIZO|X} Agent.
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s FEE 2oL 5T 2o

# 2.langchain/8.agents/4.internals/4.1_bind_tools.py

from langchain_openai import ChatOpenAl

from langchain_core.tools import tool

from langchain_core.messages import HumanMessage, ToolMessage

@tool

def add(a: int, b: int) — int:
nn II$ 10"4\_ a Ql_ b % E_igl_l_tl_.ll mnmn
return a + b

@tool
def multiply(a: int, b: int) — int:
nmn II$ Zo-IﬂA_ a Ql_ b % _Tlu_gl_l_tl_. muon

return a * b

1lm = ChatOpenAI(model="gpt-40-mini", temperature=0)
1Tlm_with_tools = 1lm.bind_tools([add, multiply]) # ) E 2E a7

‘ I 2=+ Z0f 2 Eofl ofofEILICH
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-

Ats FoE Hojuin = }atzt7] (0]0{A)

# @ 12 38 - LLM2 © o "o =55 BEA" 23

question = "3 O35t7| 5 E A4S, 1 ZAuo| 7 & SoHH."
response = 1lm_with_tools.invoke([HumanMessage(content=question)])
print(response.content) # HE dH 2219 — 15 S&3508

for call in response.tool_calls:
print(f"{call['name']l}({call['args']}) [id={call['id']}1™)
# - add({'a': 3, 'b': 5}) [id=call_abc...]

# @® T L7 AalistI ToolMessage 2 3|Al (tool_call_id 2 A7)

tool_map = {"add": add, "multiply": multiply}

messages [HumanMessage(content=question), response]

for call in response.tool_calls:
result = tool_map[call["name"]].invoke(call["args"]) # Al Al
messages.append(ToolMessage(content=str(result), tool_call_id=call["id"]))

# @ 22t =& - ZAE HE1 2T HH
final = 1lm_with_tools.invoke(messages)
print(final.content) # - "80] 728 &o5HH 56 L|Ct."

@ 2Xt SHO &£ tool_calls 7t YCH @~G®E =2 — 0| "2 Ul77tX| EH=2"0| ReAct ZL0|11, F|0| L2 create_agent 7t 0| BIEES XSO 2 ME[SICY,

I
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docstring-EIACIE= LLMO| 8{= BA|

# 2.langchain/8.agents/2.custom_tools/2.2_at_tool_basic.py
from langchain_core.tools import tool

@tool

def get_word_length(word: str) — int:
""UERO|o| = & AMict.""" # « LLMO| H= "2AZ St=7tH"
return len(word)

# @tool O &=0M Az2=2 HOH FA =

print(get_word_length.name) # get_word_length - St Q|2
print(get_word_length.description) # Et0{Q ZAF £& AMIC}. <« docstring
print(get_word_length.args) # {'word': {'type': 'string', ...}} < EIQSIE
LLM2Z O] BM|(JSON Schema)Zt 211 AHM|-0ftH QIXIE =5 o =2X| TEHHC] M2k g4 0|F-docstring-EIATIES| A7} £ TEIE AX|L|ZO0[C}. docstring

O] Rl H e+t ME] Feote7F EOZICT,

8/42
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@tool Cl| 20| E] sHF

How @tool builds an LLM tool spec

LLM tool spec (JSON Schema)

’”~

p
name {
> "name": "process_data",
@tool (- > "description": "Processes a specific data item. Use
| 3 this tool for items with specific IDs and quantities.",
@tool "args schema": {
def process_data(item_id: int, quantity: int): e e “type": "object”,
'''Processes a specific data item. Use this ok p:qpert}eE.: { '
tool for items with specific IDs and 1Eem_1ﬂ '"{ . the LLM reads this spec to
quantities.''" type”: "1nteger decide when and with what
# function logic... .}.' s arguments to call the tool
3 quantity": {
"type": "integer"

@tool H|Z2{|0|E - &= 0|F >+ 0| &, docstring>&H, Ef

args schema

(with field types
and constraints)

ol E

H—

\.

}
b
"required": ["item_id", "quantity"]
¥
}

/Pydantic Field>2IX} A7|0HJSON Schema)

Z£X: Day 4

Tool &H
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description0| =+ MEH.QIX} ™MEI & %}

# 2.langchain/8.agents/2.custom_tools/2.4_pydantic_args.py
from typing import Literal

from pydantic import BaseModel, Field

from langchain_core.tools import tool

class SendEmailInput(BaseModel):
"tNOIHY HME ELL| QAR MMM
to: str = Field(description="#AIZ O|H&Y FA (HIEA
subject: str = Field(description="0|HY A= (50At O|Lf, ZtZASIA)"
body: str = Field(description="0|H{Y EZ (HIEA| 3202 ZAA)")
priority: Literal["low", "normal", "high"] = Field(
default="normal",
description="2M4&+2l. urgent st

—_

=0}
ol
o
o
S
ne
oQ!
1z
-/
-

—/

N

42012 high AHg",

0

@tool(args_schema=SendEmailInput)

def send_email(to: str, subject: str, body: str, priority: str = "normal") — str:
"UUALE A7 QFSHH O|HYS EWHCE. "M
return f"0|H 20| {to} OA HEEUYSLICE (priority={priority})."

# "alice@example.com OfA '3|e| YA HZA' HZ2OZ HLYF. ZI=Z54."
# - priority="high" ("ZIZ38" E Literal enum 22 ©9l4Al)

— 1
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descriptionO| 21X} Mt E X1

PydanticO| = £7| 371X

e Field(description=...) — QIX}OIC} 7}0|= - LLMO| M=ts| AHS

e Literall[...] — Zt2 enum 22 ZH| H&liZl 3t 2 HE

e Field(ge=1, le=20) — HP[-AS Xt HE (0l|: max_results 1~20)

Z£X: Day 4

Tool &H

11/42



PART A

PART A
Web Search — 3% H|ud

‘ LLM off 232t 2o API Mef 7|2 — of 205




MME Al 7|9 RAG ZHELEX} 2HE - Session 26 - Tool 217: Search - Wikipedia - Math - arXiv - Custom &EX:Day4 ) [ Tool

>
-

DuckDuckGo - Tavily - Serper(SerpAPI)

5 API Key 7t i EX LLM %3t 2z
DuckDuckGo HEe el =¥=) HE HE SHA.AlS)
Tavily uife] 2210003/ £3 Jokokkok (R L) 2 3A HE
SerpAPI / Serper e 2! $50+ | = == 2o.MEE 2
Brave Search e 22 20003/ E3=) E3=) I2tO|HAl SA|
Bing Search a8 ZHH| e £ £3 MS AEH|
Google CSE 27} 7| 221003/ E HE (raw HTML) Google 21t HQ Al
° B~ o
Tavily 7t LLM XIg}=9Ql1 0|1
- 244 Zut+ 2t Zmo| XHE QOF T

« EZEY +RIILIMZE V

# = ZA HY 43

pip install langchain-community duckduckgo-search tavily-python

13/42
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Z2 Aol 37IX| API

# == 1. DuckDuckGo (BR=z, 7| X) =

from langchain_community.tools import DuckDuckGoSearchRun
ddg = DuckDuckGoSearchRun()

result = ddg.invoke("Llama 4 release date")

print(result)

# - AM Z3l HIAE 229 (HTML snippet &)

# === 2. Tavily =

# pip install langchain-tavily

from langchain_tavily import TavilySearch

tavily = TavilySearch(
max_results=5,
api_key=os.environ["TAVILY_API_KEY"],
search_depth="advanced", # basic | advanced

include_answer=True, # LLM ZISA QOoF B ot
)
result = tavily.invoke("Llama 4 release date and benchmark scores")
print(result["answer"]) # &8t 94
print(result["results"]) # [{url, title, content, score}, ...]

I 2=+ Z0f 2 Eofl ofofEILICH
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Z2 E9| 37}X| API (0]01Af)

# 3. Serper (SerpAPI 9 A= rC{Qb)
# pip install google-search-results
from langchain_community.utilities import GoogleSerperAPIWrapper

serper = GoogleSerperAPIWrapper(serper_api_key=os.environ["SERPER_API_KEY"])
result = serper.run("Llama 4 release date")
print(result)

# == (@tool E ZMA| Agent 0O ==
from langchain_core.tools import tool

@tool
def web_search(query: str) — str:
"z HE (RA-EHE|A-AHAZE HOIE) 7 BT o AE.

Wikipedia 2= & 2= 20244 0|3 HHE QF."""
return tavily.invoke(query)["answer"]

= AA A% s

[ ]
1%

ckDuckGo (7] 810 ZA|)

rhT

&52: Du

2 A& Tavily (2 10003 22, LLM %13}
(o ]

o

M0

=
Mzt Serper / SerpAPI
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2.2 _wikipedial_ko.py IHEd

from langchain_community.tools import WikipediaQueryRun
from langchain_community.utilities import WikipediaAPIWrapper
from langchain_core.tools import tool

# = 7|2 - gof 9IF ===
wiki_en = WikipediaQueryRun(
api_wrapper=WikipediaAPIWrapper(lang="en", top_k_results=3, doc_content_chars_max=2000)

#H = :|_:'I-O-| ===
wiki_ko = WikipediaQueryRun(
api_wrapper=WikipediaAPIWrapper(lang="ko", top_k_results=3, doc_content_chars_max=2000)

o

# = [0 — fallback I{E ===
@tool
def wikipedia_search(query: str) — str:
"nUQZ|OC|Otof| M QlF - HAL-Btet-OflEs & A HE 2R3
HA ot=m0o] AAM, QoM Fo HAd "
ko_result = wiki_ko.invoke(query)
if "ZHM A gle" in ko_result or len(ko_result) < 100:
# 02 fallback
return f"[en] {wiki_en.invoke(query)}"
return f"[ko] {ko_result}"

# At — Agent O|M AE 32

result = wikipedia_search.invoke({"query": "Claude Shannon"})
print(result)

17 142
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Wikipedia =4 — 23 A| f2|H

Wikipedia AIE A| ot & 9|

o = TIA HE =8 Wikipedia (AH) + Web Search (%|21) & C}
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1.1 _1lmmath.py IHE

from langchain_community.agent_toolkits.load_tools import load_tools
from langchain_openai import ChatOpenAl

1lm = ChatOpenAI(model="gpt-40-mini", temperature=0)
tools = load_tools(["1llm-math"], 1lm=11lm)
# - LLMMathChain — LLM O] =4l Python T EZ H=l - eval 4

02

# = O QtAHSt PythonREPLTool (sandboxed #HZ&)
from langchain_experimental.tools import PythonREPLTool

@tool
def safe_calc(expression: str) — str:
"nrash AAto] HQE mf AME. Python 4 OCHE (0f: '2 %% 10 + 3').
AL LLM o] 2™ AMsA T A - s 2
try:
result = eval(expression, {"__builtins__": {}}, {}) # ASt=l eval
return f"= {result}"
except Exception as e:
return f"AAM 2= {e}"

Z£X: Day 4

Tool &H
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-

|2le] 27{ + Python REPL CHEt

=

[
r? -0

1

|

-

LLM X

LLM Ch=: "12345 % 6789 = ?" - "of g 3uioi" (%, Zth: 83,810,205)
LLM-Math: "12345 * 6789" - Python eval - "83810205" (&E)

CHot — Python REPL =t (G Z&)

from langchain_experimental.tools import PythonREPLTool
# LLM O] 9|9 Python ZE &3 — numpy, pandas 7ItA|
# 0 Hob 2™ — R2F0M= ZHO|H sandbox E

y 2. pAlor k= ol ol + H sandboxed Python ( docker run --rm ) 22].

21/42
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3.1_arxiv_thesis.py —arXiv API &H

from langchain_core.tools import tool
import arxiv # pip install arxiv

@tool
def search_arxiv(query: str

"MarXiv A Bt ER A

Args:

max_results:

Z|4 ML/AT A3 HEIH EQ

query: Mo (g2 HZ)

max_results: Ht3tSH

client arxiv.Client()
search arxiv.Search(
query=query,

max_results=max_results,
sort_by=arxiv.SortCriterion.SubmittedDate,

sort_order=arxiv.SortOrder.Descending,

)

results = []

for paper in client.results(search):

results.append({

"id": paper.entry_id.split("/")[-11, # "2406.12345v1"
"title": paper.title,

"authors": [a.name for a in paper.authors],

"summary": paper.summary[:400] + "..",

"pdf_url": paper.pdf_url,
"published": paper.published.strftime("%Y-%m-%d"),
"categories": paper.categories,

int

Al 7|9t RAG 7H&X} 2 - Session 26 - Tool &%: Search - Wikipedia - Math - arXiv - Custom

5) — list[dict]:
I .

o

Z£X: Day 4

Tool &H
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search arxiv €= Z1}

# AIE
papers = search_arxiv.invoke({"query": "RAG retrieval augmented generation 2024", "max_results": 3})
for p in papers:

print(f"[{p['published']}] {p['title']1}")

print(f" - {p['pdf_url']}")

Z£X: Day 4

Tool &H
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3.2~3.4 —PDF C}22E . 5220 o =31

from langchain_core.tools import tool

from langchain_community.document_loaders import PyPDFLoader
from langchain_openai import ChatOpenAl

import arxiv, tempfile

from pathlib import Path

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

@tool
def download_arxiv_paper(arxiv_id: str) — str:
"""arXiv ID 2 PDF CIRZE § HEF HAE Ht5, of 302 AQ . """
paper = next(arxiv.Client().results(arxiv.Search(id_list=[arxiv_id])))
tmpdir = Path(tempfile.mkdtemp())
pdf_path = tmpdir / f"{arxiv_id}.pdf"
paper.download_pdf(dirpath=str(tmpdir), filename=pdf_path.name)
pages = PyPDFLoader(str(pdf_path)).load()
return "\n\n".join(p.page_content for p in pages[:10]) # S 10H 0| A

@tool
def summarize_paper_ko(text: str) — str:

"zl IR =22 =02 HREh 29 (Wi -ZH - YY - Zu- o). "
prompt = f"""[CIZ YE ==& =012 S5H 20 (H{F - ZA-YH-Zat-2/9|)

{text[:8000]}

CI2 £210|=0|M O] = =31E search_arxiv 2t 50 Agent o] HZASICT.

25/42
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T3 37ME R0 Agent 7t X &

from langchain.agents import create_agent

=

# search_arxiv(®¥ £2t0|E) + download + summarize £ 3ot Agent Of
agent = create_agent(llm, [search_arxiv, download_arxiv_paper, summarize_paper_kol)

result = agent.invoke({
"messages": [{

"role": "user",
"content": "RAG U0 &St 20243 O|F =& 17HE &Of S22 QOQksfF."
F]
})
Agent 7| A}SO =2 3

1. search_arxiv("RAG evaluation 2024") - 57| =
2. 71& 2 =2 ID ME (ol: 2407.12345)
3. download_arxiv_paper("2407.12345") - PDF 2=

4. summarize_paper_ko(text) -> 5CtieEfot=20{ Q9F

5. 2[5 &

@ O| IHEl0| Day 4 2| A — =7 NIHE LLM 0| &%} Sl STt 2l XSttt

Z£X: Day 4

Tool &H

26 /42



PART E

PART E
HLAE &1 — 571X] T H

‘ L =H|Ql =t ZM Q| HAE ZeiE|A — oF 202




MAM3d Al 7|9 RAG ZHE X} 21 - Session 26 - Tool 27: Search - Wikipedia - Math - arXiv - Custom =%: Day4 ) [ Tool &H

/0 %2 E3 = async

from langchain_core.tools import tool
import httpx
import asyncio

-

@tool
async def fetch_url_async(url: str) — dict:
""tZE0{Zl URL o BEE ZtM2Ct. H|ES7| (B s&0 |2)."""
async with httpx.AsyncClient(timeout=10) as client:
r = await client.get(url)

natiinn SNNet+Aa+iiele A ct+Aatiie Andn HAaAantan+!le n +av+l -ENNNTL

&7l vs HIS7| — {= J]&

ztel Az

= A A (math, regex) 7|

I APIZE HIE7| (53] 02| =7 EHE)

DB 2| H|=S7| (sglalchemy async, asyncpg)
o 1/0 7| OK (& titE)

LLM 2ol LLM =& HIS 7|

=

28 /42
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2|52 API &I A] graceful fallback

from langchain_core.tools import tool

@tool
def get_weather(city: str) — str:
nen x| LM HE e
try:
r = requests.get(f"https://api.weather.example/vl/{city}", timeout=5)
r.raise_for_status()
data = r.json()
return f"{city}: {datal['temp']}°C, {datal'condition']}"

except requests.Timeout:
return f"EM API A[ZF 23t COHE B FEC=E HHSIALE AFBALO[A CHA| A|=St2t OFLHSHAN L. "

except requests.HTTPError as e:
if e.response.status_code = 404:
return f'EAl '{city}' HEE Z2 &+ YSULI. GF ZATLE MHA: HF."
return f"YM AMHA 2% ({e.response.status_code}). ZA & ZHAIE."

except Exception as e:
return f"Y®M 23| AMIf: {type(e).__name__}. AIEAI0|H L2|ML."

29 /42
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IZ: Search - Wikipedia - Math - arXiv - Custom
Ol2{&= LLM O] 2= Observation
SHA — Agent O|A| "CH=20]| £

Z£X: Day 4 Tool &H
A= o2}l 2lE F7|
ERE o2 M2 Z2 ollz] X2
raise Exception o|l2{ HIA|X| Bi=t + CFS M SIE
ol ZXAHE gt "HE S COE B E AR
of|2[E & AEX7F Zotor & MEE oA|X[of
@ T U2 LLM 0] 2= Observation. 0ll2{= LLM O] CI2 ZX0f| &8 £ U=
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E2 2= 1S OX| + APIStE B

from langchain_core.tools import tool
from functools import 1lru_cache
import time, random

import requests

# = Y - 22 5& HRO|R ===

@Lru_cache(maxsize=1000)

def _cached_lookup(query: str) — str:
# A 2R 2=

return requests.get(f"https://api.example/{query}").text

@tool

def expensive_lookup(query: str) — str:
llllIIHl}IA_I. gljtl_ API. 7E|-% quer\y E ;HAl.Illlll
return _cached_lookup(query)

I 2=+ Z0f 2 Eofl ofofEILICH

Z£X: Day 4

Tool &H
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Z2 $& Hha HiX| + AP] 3Hr HS (0[0{A)

# == Rate Limit — Exponential Backoff ==
def with_backoff(fn, max_retries=5):
def wrapper(xa, #*xkw):
delay = 1.0
for attempt in range(max_retries):
try:
return fn(*a, *%kw)
except requests.HTTPError as e:
if e.response.status_code =% 429:
raise
if attempt = max_retries - 1:
raise
sleep_s = delay * (1 + random.random() * 0.3)
time.sleep(sleep_s)
delay x= 2
return wrapper

@tool
@with_backoff
def rate_limited_api(query: str) — str:
"""Rate limit 7} YASH 2E API. 429 Al As MAIEZ."""
r = requests.get(f"https://strict-api.example/{query}")
r.raise_for_status()
return r.text

Lru_cache = 2tz Ql= S+ Al — AlZH Bt=27t ER0HH Cts =2t0|=9| TTL JHAL
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1AM = XS 2=kl = FHA|

# pip install cachetools
from cachetools import TTLCache, cached
import requests

# maxsize=1000 ZH7tZ|, Zt &= 3600 (1A|ZH) F otz

o

_cache = TTLCache(maxsize=1000, tt1=3600)

@cached(_cache)
def _ttl_lookup(g: str) — str:
return requests.get(f"https://api.example/{q}").text

1ru_cache vs TTLCache AMEH 7|=

Argt Az

o

A7} 740 oF it (EH0f 2

— = =

[
rlot
o
==
aln

lru_cache (¥3)

AlZE X|LHA S= H0[H (A EM-xH L

~—

TTLCache (ttl 8H)

T2 M THAZ 20| = fX 2R Redis S 2[%F 7HA|

‘ @ =7 ldel Zak= HIE-& 5 S O — 22 29| BH50| 2 Agent Y5 H|ZHo| At
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from pydantic import BaseModel, Field

from typing import Literal
from langchain_core.tools import tool

class SearchInput(BaseModel):
"""Web search =3 &= AZ|Op. """
Field(description="ZM0| (¥Z HZ)")
= Field(

query: str =
region: Literall["us", "kr", "jp", "global"] =
default="global",
st ®RAE 'kr'.",

description="Z4AM Z|H,
)
max_results: int = Field(default=5, ge=1, 1le=20)
date_range: Literall["d", "m", "y", None] = Field(

default=None,
description="d=5t%, w=F,

I|WII ,
m=g, y=E, None=ZA",

I 2=+ Z0f 2 Eofl ofofEILICH

Al 7|8 RAG 7H2X} 2PH - Session 26 - Tool 2: Search - Wikipedia - Math - arXiv - Custom

Pydantic 2= T QIE{H|0|A HA|
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Pydantic 22 T 2IE{H|0]|A HA| (0]0{M)

class SearchResult(BaseModel):
"""Web search Z31} AF|Of. """
title: str
url: str
snippet: str
published_date: str | None = None

@tool("web_search", args_schema=SearchInput)
def web_search(query: str, region: str = "global",
max_results: int = 5,

date_range: str | None = None) — 1list[dict]:
||||||_?i! 7I:.I|A_|I.|. zlﬂ gﬂ%ﬁ.galéjr =l O S} [[H.lluu

# ... AN AM i

return [SearchResult(...).model_dump() for r in results]
- .
28 471X
1. LLM O| Helot Ao = & ( region: "kr" )

2. H2&l Zf ( region: "korea" ) X3 HE > MAZ R
3. A= 2XM3} — Pydantic 27|0F = JSON schema

4. IDE Xts2hd — EIQ 2lE =

Z£X: Day 4
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from langchain_core.tools import tool
from langchain_chroma import Chroma
from langchain_openai import OpenAIEmbeddings

# Molsf = | M 2EE

vectorstore = Chroma(
persist_directory="./chroma_db",
collection_name="my_library",

embedding_function=0penAIEmbeddings(model="text-embedding-3-small"),

@tool

def search_my_docs(question: str, k: int
"kl FA#x(PDF-TE)OAM HH LHES
SIA 9171 / s LE /M MEIE E0{US.

= 4) — str:
M
[= Ry I3

Qe ZH (Wikipedia, 2A) & rC2
£t AM2 calc =E."""

docs = vectorstore.similarity_search(question, k=Kk)
return "\n\n".join(

1
-

ALE.

f"[{d.metadata.get('doc_id')} p.{d.metadata.get('page')}]\n{d.page_content}"

for d in docs

I 2=+ Z0f 2 Eofl ofofEILICH

Z£X: Day 4
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2M ZM + Agent 2| 2 (0]0{A)

# Agent O] 8 — 5| 3
from langchain.agents import create_agent
from langchain_openai import ChatOpenAl

1lm = ChatOpenAI(model="gpt-40-mini")
agent = create_agent(1llm, [

search_my_docs, # L M HM
web_search, # ZA HHE
wikipedia_search, # At ol
search_arxiv, # =&
safe_calc, # st
1)
# 38 A9
result = agent.invoke({"messages": [{"role": "user", "content":

"L L EO|] RAG ™7} HEZO0|F 202414 0|F arXiv ==92| RAG H7} HtHZ H|WsHFH"

HIB)

‘ @ Day 2 + Day 4 2| 7P% Z=ist X3 — LS X[AlT} o MEHE | LM O] 3tH| ot Eotct.
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1EHA| — I3 2= 17 MF (58)

Of| A= -

A Al 7|8 RAG WXL 2 -

Session 26 - Tool &

IZ: Search - Wikipedia - Math - arXiv - Custom

A& TN (302) —1-28H

"ZOFE [ ==& 57 > gt=0 K9 > M0 Fef' -

20k — £ 4~571 =% M7 (108)

tools = [

]

search_my_docs,
web_search,
wikipedia_search,
search_arxiv,
download_arxiv_paper,
summarize_paper_ko,

T H
=
Mo
= |
|>DE
1=

b
rx

agent = create_agent(llm, tools)

B

A HE w2 ELEZ > Slack €& -
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3EtA| — Al + Trace 24 (108)

e Agent invoke

o LangSmith = verbose 212 trace A

o DFE TFE = M-QIX}t EAlT}

ATHA| — Ao TiE 174 &30 £H (52)
o =3 description £HOZ o2

e I£= system prompt &=}

21t H
o IAEE XtZ2} A|lZE— AL vs Agent
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SHAl 87}X]

1. %4 Search 3Z H|1l — Tavily 2 IA HZE (LLM %ISH

. "4 Wikipedia Ct=0] fallback IHE

: LLM-Math = Python REPL $/& — LLM &% AH[AE X

arXiv Ats2t — dM > CHR2E > Qo Io| I 2|0l

4 AHAE =3 5 IfEH — async - Ml2] - ZHA/RL - structured - RAG =15}
. ["4 o2 HIA|X| = LLM O] 2= Observation — C}2 M SIE st

. {4 Pydantic 27|0t2 =7 QIE{H|O|A HA|

00\10701‘#001\)

. 4 RAG E 312 B3t = AMIALA-ENE ORE = 2o T8t

© 2026 HIOLO|A (GenAl Labs) - ZHAF Eh43 41 /42



MME Al 7|9 RAG ZHELEX} 2HE - Session 26 - Tool 217: Search - Wikipedia - Math - arXiv - Custom

-

A5 | — &1 ™ ol| 2 7]

TE

o []YIEE XES ) — 7 4+ X%
e [] Trace 11 24X

=4

+ [] Tavily APl Key 22 (2 1000 £&) — 22 ZM £ 72 asjo|=

o []32IAFLHE API17HE @tool 2 ZHM7|

e [] LangSmith 7} + trace XI5 =& &%
& H|=

o XI55} ALIZIR 170 + =7 FE + trace ATRIAF
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