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The Evolution of Al Int

* From passive tools to active

participants
* Transition from e

query-response to )

autonomous action e o
* The rise of Al agents: &

systems that can plan,

decide, and act




What Makes an Al "Agentic™? @

 Goal-directed behavior:
Pursuing specific objectives

 Autonomy: Operating with
minimal human intervention

* Environment awareness:
Perceiving and interpreting

context

 Adaptability: Learning from
outcomes and adjusting i

stratedqdies



Current Landscape of Al Agents

e Personal assistants

(scheduling, information . e
: s <</><->
retrieval) 2 / iy

 Code generation and
software development agents
* Research and data analysis

agents
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Key Components of Agentic Systems ?}

* Foundation models: The
cognitive engine

 Planning frameworks: Strategic
decision-making

* Tool integration: Extending
capabilities through APlIs

* Memory systems: Maintaining

context and history

e Feedback mechanisms:

Learning from successes and



Technical Architecture Diagram ?}

* Large Language Model core
* Planning and reasoning
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Challenges In Scaling Agentic Al @

« Computational resource

requirements
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* Handling increased :

 Latency constraints in
real-time applications

 Maintaining reliability across

complexity in multi-agent

systems B 7



Reliability Concerns

 Hallucinations: When agents
generate incorrect information

 Tool misuse: Improper application
of available capabilities

* Planning failures: Inability to
create effective action sequences

 Context limitations: Losing track

of relevant information

 Feedback loops: Getting trapped :



1st Solution: Modular Architecture @

* Decompose complex tasks

into manageable components

 Enable specialized agents for
specific domains

* Facilitate easier updating of

individual modules

 Support distributed

processing across

computational resources 9
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2nd Solution: Robust Planning Frameworksg

* Hierarchical planning

MAIN GOAL

structures

 Verification at multiple stages

* Integration of uncertainty
estimation

 Fallback mechanisms for
when primary approaches falil

* Dynamic replanning when

conditions change



3rd Solution: Evaluation Infrastructure

 Comprehensive test suites

Performance
Monitoring

covering edge cases
» Continuous monitoring of
agent performance

 Real-time detection of

failures or degradation

Uuvae dedork Human Feedback
Integration Integration

* Human feedback

iIncorporation systems

* Competitive evaluation 1



Case Study: Enterprise Knowledge Agent @

» Challenge: Managing and utilizing

vast corporate knowledge

Enterprisle Ancaloan =R QUL [s W Yo T=Tel s

» Solution: Scalable agent system

with document understanding

 Architecture: Distributed retrieval,

reasoning, and response
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 Results: 40% reduction In
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improvement in accuracy :



Case Study: Autonomous Software

» Challenge: Handling complex

software projects with minimal
human oversight

» Solution: Multi-agent system

with specialized planning and
execution roles

* Architecture: Task
decomposition, code

generation, testing, and

iIntegration agents

* Results: 3x developer 3



The Horizon: General Purpose Agents @

* Moving beyond narrow

specialization

 Long-term memory and

experience accumulation

 Transfer learning across

domains

 Meta-reasoning about agent

capabilities

 Sophisticated understanding of

human intent 4



Ethical Considerations

 Transparency in agent
decision-making

 Accountability for automated
actions

* Privacy In data usage and memory

* Preventing harmful emergent
behaviors

 Appropriate levels of autonomy




Emerging Patterns in Successful Systems @

 Separation of reasoning
and action

e Explicit verification steps

* Human-in-the-loop at
strategic checkpoints

 Graceful handling of

uncertainty

e Continuous learning :



Future Directions: Multi-Agent Co

 Agent specialization and
collaborative problem-solving
e Communication protocols

between heterogeneous agents

* Resource sharing and task

SHARED POOL
OF ASSETS

s : g w © W
P \ : - ;
| ¥
/ >y st lo

< 7 B
= = k‘;,':;' '\;._:”_;_'*/Ir,y‘

S I

CONFLICT RESOLUTION

,, AS BALANCHCT

N\ R P »

| ( ’ o 4l
: ) e ] o

allocation

e Conflict resolution mechanisms

COLLECTIVE
INTELLIGENCE

* Emergent collective intelligence



Future Directions: Adaptive Systems @

1. Dynamic capability adjustment

based on task requirements Digeric cpaity o T fuodesction
system - .\ ) ,\; .w%;{%m;%“h\ / . diagnostion
2. Self-improvement through 4 0 / -°

operational experience
3. Automatic detection and §c
mitigation of weaknesses

4. Environment-aware resource
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Building for the Future: Key Principles@

 Modular design: Enable evolution
without complete rebuilding

 Observability: Make agent reasoning
transparent and debuggable

* Controlled autonomy: Clear
boundaries for agent decision

authority

 Scalable evaluation: Test systems

Modular Observablling Controlled Scalable Feedback
Design (3bsexabiiity Autonomy Evaluation Improvement

building blocks guided freedom expad test suite) cycle

under diverse conditions

* Feedback integration: Learn

continuously from deployment



Conclusion

 Agentic Al represents a
fundamental shift In
human-computer interaction

 Scalability and reliability require
thoughtful architecture

 Success depends on balancing
autonomy with oversight

* The future belongs to

composable, adaptable agent

systems
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