


[-DEV'((:W]

Table of Contents

00 X7|&7H

01 AgentZt 221Q17}?

02 Agent7| 2ty

03 Agent T Q$3 THE

04 ZE|0O|ME




Ao mZMA Y

GFAL
oo

g

—

—r
@)

-
-1 O

ZH

ote|

=
i =YL

O =

INVIEY]

Retail Tech £02| AI/MLS 2

Al/ML7|=3 S0k

3 L
=~ | < ]
o | |~ | SR
. = = K0
& | o W |5 | e | o 1 ko
< | < =1 | | R K | =
gola g < ok |2
5 | 2l O e B I A=Y i B = O A
_ nH . o D i
< | < |0 50 |l o | | D |3
L I I i = A 2 R R I
10 4 | nH KE | ™ H [RE 18 | = | o
= Wit s |x |W |5 |« |
- | Al | = | o = | =
o) = .ol for [ [ R fol |aT
S (RO = | |8k (TR 5| <]
2| S (KSR R | ® |y | =
{0 N E = @ [ [F o |o | M
S R S B - e O B
| (Al W [0 |0 | | | T | K
3 | B W R (R |5 [ 2|~
0z
RO | zr | om ] L —
- — KO
o KU | = em T
— |® " = ®0 | AW Jo |3 |
L I I = I I I s
R IR | D R [W |y o |2 [qo |46 o
i O e B o I B e Y
m-_\ M w —lll_ W Ol ._:u_._l mn_ Al )
O e = I s I I R =<
LU I I I TR I I I R A SR
S I I O L O = N
n I I I = = O I OV =D
Wl | X |8 g |[0F | [<|K |3l
e o B O A= = T R e I B
S |ol |k o |3 R T || R
TS (K [<F (S |W o[ = (KR
7
~ ~ 00 | Z0 | 00
KOl o | & |m0 | /3 | m | Ol | wm 0 | @0
1= | | & R By O L s e T == I
of (o0 |AFT |MH |& |8 |o |00 | R |/
K- |&F |MH | = | |0 |T |k | | S
)
]
<II
H
Rl




stE 22| S0 A ‘eh&(Learning)’'2 U ZEI H|0|E{E £ M)
EFHYE WY = U= nAo|L THEIS WAHSI= 2 ES
- SotC) otg | B A2 HIO[HERH FO{ T ntH S e
What IS Al? 22|52 Ot = Z0|Ct o|F L 02| E0|A] ‘o=
ANI vs. AGI vs. ASI (Prediction)’2 &5E 22 AFE510] M 22 Ci|o]E{of| CHet
AIE FEO0l= oS Lol F, 0|5 12| E2 95

N
d

@

NV

AGI(Artificial General Intelligence) HE 213 X|=
Artificial narrow Artificial general Artificial super O|7F A=0| X|=2 JIX| O| K= Otsi o|ZFal 2H0| X2 013
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Generative Al agent can be defined as an application that attempts to achieve a
goal by observing the world and acting upon it using the tools that it has at its

d isposa . - Google White Paper Agents

- https://www.kaggle.com/whitepaper-agents



https://www.kaggle.com/whitepaper-agents
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General agent architecture
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Focusing on the core functionalities, there are three essential components in

an agent’s cognitive architecture.

Model : Centralized decision maker
Tools : Empowering agents to interact with external data
and services

Orchestration : cyclical process

- Google White Paper Agents

Agent Runtime

Orchestration

Profile, goals, & instructions

Memory  ishort-term::long-term:

Model based Reasoning/Planning

Model

Tools
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Anthropic Claude

Google Google Bard

Gemini .

Meta Llama 1

- https://www.mckinsey.com/capabilities/mckinsey-digital

Jan 20252

Not multimodal (text only)

Limited contextual understanding (difficulty with
complex conversations)

No tool usage

Not multimodal (text only)

Fair reasoning

Limited contextual understanding (difficulty with
complex conversations)

Limited real-time data integration

Low personalization (limited adaptability)

Not multimodal (text only)

Fair reasoning

Limited contextual understanding (difficulty with
complex conversations)

No APl access

» Claude 3.5

Multimodal (text, audio, and images)

Enhanced contextual understanding and coherence
during long interactions

Experimental computer usage capability for some users

» Gemini 2.0 Flash

Multimodal (text, audio, and images)

Advanced reasoning (capable of multistep problem-
solving and nuanced analysis)

Enhanced contextual understanding (maintains
coherence in long dialogues)

Real-time data integration (from Google Search)
Advanced personalization (user context)

» Llama 3.3

Text-based (earlier versions were multimodal,
LLaMa 3.2)

Advanced reasoning (capable of multistep problem-
solving and nuanced analysis)

Enhanced contextual understanding (maintains
coherence in long dialogues)

APl access (tools for model and agent development)

Jour-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work

2022-23' Jan 20252
Microsoft Phi-1 » Phi-4
« Not multimodal (text only) « Multimodal (text, audio, and images)
« Fair reasoning (ie, limited to coding tasks) « Advanced reasoning (capable of multistep problem-
« Focused training (smaller, coding-focused data set) solving and nuanced analysis)

« Comprehensive training (diverse data)

OpenAl  GPT-3.5 » OpenAl of
* Not multimodal (text only) * Multimodal (text and images)
* Fair reasoning ability (eg, scored high on SAT, * Advanced reasoning (eg, top 10% on bar examination)
but bottom 10% on bar examination) * Enhanced contextual understanding (maintains
* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

+ Standard APl access (for text generation)

- https://www.mckinsey.com/capabilities/mckinsey-digital

Jour-insights/superagency-in-the-workplace-empowering-people-to-unlock-ais-full-potential-at-work
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Model vs Agents

Models

Knowledge is limited to what is available in their
training data.

Single inference / prediction based on the

user query. Unless explicitly implemented for
the model, there is no management of session
history or continuous context. (i.e. chat history)

No native tool implementation.

No native logic layer implemented. Users can
form prompts as simple questions or use
reasoning frameworks (CoT, ReAct, etc.) to
form complex prompts to guide the model in
prediction.

Agents

Knowledge is extended through the connection
with external systems via tools

Managed session history (i.e. chat history) to
allow for multi turn inference / prediction based
on user queries and decisions made in the
orchestration layer. In this context, a ‘turn’ is
defined as an interaction between the interacting
system and the agent. (i.e. 1incoming event/
query and 1 agent response)

Tools are natively implemented in agent
architecture.

Native cognitive architecture that uses reasoning
frameworks like CoT, ReAct, or other pre-built
agent frameworks like LangChain.



Agent7t Zegy ['DEVCON I

0f7|M &7t Langchain 22 ZtThsh 2t = ofL DS 0{ =12

Tools are useful whenever you want an agent to interact with external systems.
External systems (e.g., APIs) often require a particular input schema or payload,
rather tha n natu ral. l.a ngu age. https://langchain-ai.github.io/langgraph/concepts/agentic_concepts/#tool-calling-agent

- e e e e e e e e e - ———

Natural language : Bind tool to LLM : Payload needed for tool
| I
I LT : e 1 fuqmu. . [
" : : " i >  RE , arguments: '{"a":2, "b":3}
What is 2 times 3 : > o0 —> iRHSH Fultinly

@tool :
def multiply(a,b): : > Structured Tool
return a*b '

——— - - - o e e o e e e e e -


https://langchain-ai.github.io/langgraph/concepts/agentic_concepts/#tool-calling-agent
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agent = initialize_agent(tools, 1lm, agent=AgentType.ZERO_SHOT_REACT_DESCRIPTION, verbose=True

agent.run("2& XXOIE Z7Zc| ZE7H0F ofol’ AHF")

from langchain.agents import initialize_agent, Tool
> Entering new AgentExecutor chain...

x: "default”, o A
description="1Z4IDE =3|§L|Ct." servation:
) Thought:
Tool(
' default

name ==
func=rec.run
description="1Z{IDZE3|s

)

Tool(
name
func=src.run, Is
description=" szt F1=ol gt 244 - " [ : Thought:

Observation:

),
Tool(
name "E IO,
func=src.run, e -
description=""11240j#| 3¢ - e
"EEI0| FHCE|ls MAESYLCH: 'AE: 8801114168899\\n', 'AE: 880111195
E: 8801051026047\\n"', 'AE: 8807246093498\\n', '&E: 8801051141566
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agent_chain. run(input="22}H & 7}& W7 LOj0F?") agent_chain. run(input="2I2tH S D% QZ{F")

> Entering new AgentExecutor chain... > Entering new AgentExecutor chain...

Observation: Observation:

101g*x6/1\n/[5 :8880\n , Thought':; SR
Thought:

> Finished chain.
'S4l AEfHSAE 101g\n7tF :1480\n=4 22t FR24X| 94g9\n7t4 :1480

> Finished chain.
'S4 AMEIHEA149\n7tH :1000°'
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Planning

Actions
In the ReAct architecture, an LLM is called M Reasoning  ——~ N
repeatedly in a while-loop. At each step the agent ! Tr/a,ces ‘ LM Erjv
decides which tools to call, and what the inputs to el
those tools should be. Those tools are then — Observations
executed, and the outputs are fed back into the LLM PO Act Only
as observations. The while-loop terminates when Actions
the agent decides it has enough information to ol \ ~ _\
solve the user request and it is not worth calling any Reasoning il [
more tools. s ra =

Observations

https://research.google/blog/react-synergizing-reasoning-and-acting-in-language-models/

ReAct (Reason + Act)



ReAct loop

- Google White Paper Agents

“I want to book a flight
from Austin to Zurich.”

Agent Runtime

7

Question: “| want to book a flight...”

Thought: | should search for flights...

Action: Flights Tool

Action Input: Flights from Austin to Zurich
Observation: The flight tool returns many options
Thought: | should present these to user...

Final Answer: Here are some flights...

Model

Tools

Flights

Search

Code

Calc

“Here are some flights that might interest you...”

rDEV'((:m
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Agent vs RAG(Retrieval-Augmented Generation)
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Workflows are systems where LLMs and tools are orchestrated through
predefined code paths.

Agents, on the other hand, are systems where LLMs dynamically direct their
own processes and tool usage, maintaining control over how they accomplish

ta S kS « -Anthropic https://www.anthropic.com/research/building-effective-agents



https://www.anthropic.com/research/building-effective-agents
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- Anthropic
https://www.anthropic.com/research/building-effective-agents

LLM Call 1

Output 1

Gate

Pass

Fail

LLM Call 2

Exit

Output 2

LLM Call 3

[-DEV'((:W]

Out


https://www.anthropic.com/research/building-effective-agents

Agent T3 i

- Anthropic

https://www.anthropic.com/research/building-effective-agents

In

LLM Call
Router

LLM Call1

LLM Call 2

LLM Call 3

Out

[-DEV'((:W]



https://www.anthropic.com/research/building-effective-agents
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—*—-IH_Q . 7|'EE-'”OEI, Xl’%gl']g7|' LLM Call 1

- —Il_— : $‘ O—ll:ID-I _|:_IE EIE, In LLM Call 2 Aggregator Out
_I?I_I_-IIXE-I O:I—I?I— %7" LLM Call 3

- Anthropic

https://www.anthropic.com/research/building-effective-agents
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- Anthropic
https://www.anthropic.com/research/building-effective-agents

E|0]E] ¥

Orchestrator

LLM Call 1

LLM Call 2

LLM Call 3

Synthesizer

[-DEV'((:W]

Out


https://www.anthropic.com/research/building-effective-agents
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Solution

orC}h o) = o=x0OII O —H
SsH MM CIE o=2 LIt 5l o=t
]I:l o _'_I-—I— D_'_I. O:I " LLM Call LLM Call Out
— Generator Evaluator
_H|HS ZEtst 28t HA
- SEor A A ooy
- Anthropic

https://www.anthropic.com/research/building-effective-agents
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00| HE

et EE2S Sol 2 EE AlA,

50| YK T SYHOR A Lstn A5

_ I:_l ?:E:% Hl% Human LLM Call Environment
- 25t Q=0 JI=M ] cedbac

- Anthropic

https://www.anthropic.com/research/building-effective-agents
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HE| 0j|] 0| M E 2H|AE 2| 0|E]

n7H2| agentd X elct agent= Yot X2, 2E|E CH=0f| =X}

- https.//github.com/awslabs/multi-agent-orchestrator/tree/main

Agent A Agent B ; Agent C Agent D
Fetch the agents’ ¥ 2 ¥ 3 X _ 23 N y
characteristics
User input

Response
~ Classlfler —’ [ Selec* Agen*} —’ ( Agen‘t ] ﬁ

processing

- https://nomad-jerry.tistory.com/1

Fetch all agents’ Save agent
conversation history conversation

Conversation
[ history J <«



https://github.com/awslabs/multi-agent-orchestrator/tree/main
https://nomad-jerry.tistory.com/1
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HE| 0j|] 0| M E 2H|AE 2| 0|E]

Ol 35F 42 OJALH 2HS0

n7l2| agents X glet agentS MEHSH
M|, BE|E CHetoq| £[A <}
(travel, tech, health agent LLM)

- https://github.com/awslabs/multi-agent-orchestrator/tree/main
- https://nomad-jerry.tistory.com/1

o] X1l°c1 =g 23t a:



https://github.com/awslabs/multi-agent-orchestrator/tree/main
https://nomad-jerry.tistory.com/1
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- https://wikidocs.net/261585

£ LangGraph LangChain
2 =5 ST AIEZR Y oANEE T2 M| A 73 LLM S H A2l 7o
7= Tz 7|t Ml 5! o o[ M E 7|5t
ArEH 2tE HA[Z 0|1 M2 H|O] FAIFO| 2 Xt=S2tEl 2te
FHA =S (HAEH 22| A 21H) =7t (02| o|El HEHE F4)
otg SM MINX O Z 7S MM o2 2tokot
g SETHAIA|AELCHE Of[0|HE ZHEES LLM OHZ 2|0 M, RAG


https://wikidocs.net/261585

ZE| 00| HE

SE|OO|ME I U3 - LangGraph

library for building stateful, multi-actor
applications with LLMs, used to
create agent and multi-agent

workflows

- https://qithub.com/langchain-ai/langqraph
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https://github.com/langchain-ai/langgraph
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o Network: each agent can communicate with every other agent. Any agent can decide which other agent to call next.

o Supervisor: each agent communicates with a single supervisor agent. Supervisor agent makes decisions on which agent
should be called next.

o Supervisor (tool-calling): this is a special case of supervisor architecture. Individual agents can be represented as tools.
In this case, a supervisor agent uses a tool-calling LLM to decide which of the agent tools to call, as well as the arguments
to pass to those agents.

o Hierarchical: you can define a multi-agent system with a supervisor of supervisors. This is a generalization of the
supervisor architecture and allows for more complex control flows.

o Custom multi-agent workflow: each agent communicates with only a subset of agents. Parts of the flow are

deterministic, and only some agents can decide which other agents to call next.

- https://langchain-ai.qithub.io/langgraph



https://langchain-ai.github.io/langgraph/tutorials/multi_agent/multi-agent-collaboration/
https://langchain-ai.github.io/langgraph/tutorials/multi_agent/agent_supervisor/
https://langchain-ai.github.io/langgraph/tutorials/multi_agent/hierarchical_agent_teams/
https://langchain-ai.github.io/langgraph
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= Researcher
First go to researcher Call a "search” tool
— 1T C =2 X "'H N | X __I.L X |-
agente= T = E= Hof|H, Al =L —_— -
~ ~ I€ "FINAL ANSWER /
EXq A _I |_ AHL- O |O'|| St User o .
: o _II__A 7 HA _ _II__X-l -1 = Input: Generate a chart of 4 Message Message
average temperature in Alaska N~ —
L over the past decade J " 'TFIA/AL ANSWER"
- AutoGen: Enabling Next-Gen LLM Applications via Multi-Agent Conversation, by CL‘”:C Generatior
start Call a "code execution
Wu, et. al. = = tool
- https://github.com/langchain-ai/langgraph/blob/main/docs/docs/tutorials/ ! T
researcher 300
' 11111111
‘ % 3100

Z 3000
chart_generator | =

00 35851.548

’ ™ 2700 A
\ _end_ J 2019.0 2019.5 2020.0 2020.5 2021.0 2021.5 2022.0 2022.5 2023.0


https://github.com/langchain-ai/langgraph/blob/main/docs/docs/tutorials/
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supervisorZ} agent group0i| task route ( UTT\ j
O0]HE S == FO|5t1] 1+ IHIO[ X2

Supe_rvisor ]
Z2740] e M=ot of|0| HEZ 2 RE ) HE |

AlS
=

- https://github.com/langchain-ai/langgraph/blob/main/docs/docs/tutorials/

rrrrrrr her coder . - end __ v



https://github.com/langchain-ai/langgraph/blob/main/docs/docs/tutorials/

2e| ool HE (DEVCON]

Hierarchical - LangGraph
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- Supervisor/

|
I
k -
—— L u-te/rou‘l;le_ {‘Ou,'t route \“t
Kt ol HIEX e ) gt = %s
_II- u - O _-II [ I |—I- é/Se_ar*cher N ,._\\\ / /%," N / )"\\
(wa % /_) (Note /7 chart O\
wWriter /
Scraper / k Tok (\ Generato
TN N

- https://github.com/langchain-ai/langgraph/blob/main/docs/docs/tutorials/

| __start__ __start__
supervisor supervisor |
o ) o )
v S vfi'A 1/ : S R A 7 H 2 \ | // A S vy %
research_team writing_team (_end__ ) search ‘ web_scraper | _end__ doc_writer note_taker chart_generator | _end__



https://github.com/langchain-ai/langgraph/blob/main/docs/docs/tutorials/

32

Thank You

[K-DEVCON] Go To Learn 27| BIE| 2 &

https://bluepicture08.notion.site/20-Al-Al-18eecf714ca38071826be2b98074fbc1

o =

g4

o
MANAAXGIOIH &8 B
jerryjung@apache.org

(-DEvlc(:W]



https://www.notion.so/K-DEVCON-Go-To-Learn-2-16becf714ca380f58b78edac54401608?pvs=21
https://bluepicture08.notion.site/20-AI-AI-18eecf714ca38071826be2b98074fbc1

