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What are AI Agents

AI Agents

LLM Agents

Xi, Zhiheng, Wenxiang Chen, Xin Guo, Wei He, Yiwen Ding, Boyang Hong, 
Ming Zhang, et al. “The Rise and Potential of Large Language Model Based 

Agents: A Survey.” arXiv, September 19, 2023. 

https://doi.org/10.48550/arXiv.2309.07864.

https://doi.org/10.48550/arXiv.2309.07864


Two Competing Views of LLM Agents

LLM-first view:  We make an LLM into an agent!   

Implications: scaffold on top of LLMs, prompting-

focused, heavy on engineering

Agent-first view: We integrate LLMs into AI agents 
so they can use language for  reasoning and 

communication! 

Implications: All the same challenges faced by 

previous AI agents (e.g.,  perception, reasoning, world 

models, planning) still remain, but we need to 
reexamine them through the new lens of LLMs and 

tackle new ones (e.g.,  synthetic data, self-reflection, 

internalized search)

-- Russel & Norvig, AI: AModernApproach

“An agent is anything that can be viewed as perceiving its 

environment through sensors and acting upon that environment 

through actuators”



Agents in Virtual Sandbox Environments



Agents in Physical Environments
Society Simulation with 

LLM-based Agents
Embodied AI



Reasoning and Acting

Yao, Shunyu, Jeffrey Zhao, Dian Yu, Nan Du, Izhak Shafran, Karthik Narasimhan, 

and Yuan Cao. “ReAct: Synergizing Reasoning and Acting in Language Models.” 

arXiv, March 10, 2023. https://doi.org/10.48550/arXiv.2210.03629.

https://doi.org/10.48550/arXiv.2210.03629


Chain-of-Thought Prompting



Lab 1: Let’s Build a Naive Retrieval-Augmented 
Generation (RAG) System from Scratch

https://1drv.ms/u/s!Aufi3o6YPJkzrv

NDaYHkjMBhvmuq1w?e=A8kvUP•Cost-efficient AI implementation and Scalling
•Access to current domain-specific data
•Lower risk of AI Hallucination
•Enhanced developer control and model maintenance
•Greater data security



More Advanced RAG

Multi-hop Reasoning RAGKnowledge Graph RAG



Combining Reasoning and Acting

This is the theory foundation of a most 
important MCP tool:  Sequential Thinking

Tips: 

Yao, Shunyu, Jeffrey Zhao, Dian Yu, Nan Du, Izhak Shafran, Karthik Narasimhan, 

and Yuan Cao. “ReAct: Synergizing Reasoning and Acting in Language Models.” 

arXiv, March 10, 2023. https://doi.org/10.48550/arXiv.2210.03629.

https://doi.org/10.48550/arXiv.2210.03629


Model Context Protocol
Example Servess: 
Filesystem - Secure file operations with configurable access 
controls
Git - Tools to read, search, and manipulate Git repositories
GitHub - Repository management, file operations, and GitHub 
API integration
Memory - Knowledge graph-based persistent memory system
Obsidian Markdown Notes - Read and search through 
Markdown notes in Obsidian vaults
Brave Search - Web and local search using Brave’s Search API
Sequential Thinking - Dynamic problem-solving through 
thought sequences

Complete List of official MCP Servers: 
https://github.com/modelcontextprotocol/servers

Awesome MCP Servers: 
https://mcpservers.org/ 

Introduction of MCP: 
https://modelcontextprotocol.io/introduction

Installation MCP on Claude Desktop: 
https://modelcontextprotocol.io/quickstart/user

https://github.com/modelcontextprotocol/servers/tree/main/src/filesystem
https://github.com/modelcontextprotocol/servers/tree/main/src/git
https://github.com/modelcontextprotocol/servers/tree/main/src/github
https://github.com/modelcontextprotocol/servers/tree/main/src/memory
https://github.com/calclavia/mcp-obsidian
https://github.com/modelcontextprotocol/servers/tree/main/src/brave-search
https://github.com/modelcontextprotocol/servers/tree/main/src/sequentialthinking
https://github.com/modelcontextprotocol/servers
https://mcpservers.org/
https://modelcontextprotocol.io/introduction


Lab 2: Use Claude Desktop and MCP 
Use Those MPC Servess: 
Filesystem - Secure file operations with 
configurable access controls
Brave Search - Web and local search using Brave’s 
Search API (You need to register an account and 
obtain the API Key)
Sequential Thinking - Dynamic problem-solving 
through thought sequences

Introduction of MCP: 
https://modelcontextprotocol.io/introduction

Installation MCP on Claude Desktop: 
https://modelcontextprotocol.io/quickstart/user

Task: Search for the most recent Stock price for 
Apple, Microsoft, Nvidia, AMD and Intel .Then 
write a md file to record those prices, put the md 
file on my desktop. Use sequential Thinking to 
finish this task.

1. Install Claude Desktop
2. Install Node.js curl -o- https://raw.githubusercontent.com/nvm-sh/nvm/v0.39.7/install.sh | bash

3. Add Filesystem MCP Server

https://claude.ai/download

Mac Windows

https://modelcontextpr
otocol.io/quickstart/user
#windows

4. Install Brave Search
5. Install Sequential Thinking 

https://github.com/modelcontextprotocol/servers/tree/main/src/brave-search

https://github.com/modelcontextprotocol/s
ervers/tree/main/src/sequentialthinking

https://github.com/modelcontextprotocol/servers/tree/main/src/filesystem
https://github.com/modelcontextprotocol/servers/tree/main/src/brave-search
https://github.com/modelcontextprotocol/servers/tree/main/src/sequentialthinking
https://modelcontextprotocol.io/introduction
https://modelcontextprotocol.io/quickstart/user


Lab 2



The Counterparty of MCP: OpenAI’s Response API

TOOL DESCRIPTION

Function 
calling

Interact with developer-
defined code.

Web 
search

Fetch up-to-date information 
from the web.

File search Perform semantic search 
across your documents.

Computer 
use

Understand and control a 
computer or browser.

https://platform.openai.com/docs/guides/function-calling
https://platform.openai.com/docs/guides/function-calling
https://platform.openai.com/docs/guides/tools-web-search
https://platform.openai.com/docs/guides/tools-web-search
https://platform.openai.com/docs/guides/tools-file-search
https://platform.openai.com/docs/guides/tools-computer-use
https://platform.openai.com/docs/guides/tools-computer-use


From one Agent to Multiply Agents: AutoGen Framework 

For more examples: https://autogen-ai.github.io/autogen/docs/notebooks

https://microsoft.github.io/autogen/stable//index.html
https://www.microsoft.com/en-us/research/project/autogen/

https://autogen-ai.github.io/autogen/docs/notebooks
https://microsoft.github.io/autogen/stable/index.html
https://www.microsoft.com/en-us/research/project/autogen/


Two Agents Deep Researcher: Ollama Deep Researcher

Using: LangChain and LangGraph
Those frameworks are a little bit obsolete, so no 
need to learn 



From one Agent to Multiple Agents 
The Announcing of Agent2Agent 
Protocol (A2A) On Apr 09, 25



Lab 3: Use n8n to replicate OpenAI's Deep Research feature.

 
What is n8n?  https://n8n.io/

https://n8n.io/


Thank You!

Q & A

Contact: Shaohui Wang, 
shaohui@student.gsu.edu


	Slide 1: A Short Lecture About AI Agents
	Slide 2: What are AI Agents
	Slide 3: Two Competing Views of LLM Agents
	Slide 4: Agents in Virtual Sandbox Environments
	Slide 5: Agents in Physical Environments
	Slide 6: Reasoning and Acting
	Slide 7: Chain-of-Thought Prompting
	Slide 8: Lab 1: Let’s Build a Naive Retrieval-Augmented Generation (RAG) System from Scratch  
	Slide 9: More Advanced RAG
	Slide 10: Combining Reasoning and Acting
	Slide 11: Model Context Protocol
	Slide 12: Lab 2: Use Claude Desktop and MCP 
	Slide 13: Lab 2
	Slide 14: The Counterparty of MCP: OpenAI’s Response API
	Slide 15: From one Agent to Multiply Agents: AutoGen Framework 
	Slide 16: Two Agents Deep Researcher: Ollama Deep Researcher
	Slide 17: From one Agent to Multiple Agents 
	Slide 18: Lab 3: Use n8n to replicate OpenAI's Deep Research feature.  
	Slide 19: Thank You!  Q & A  Contact: Shaohui Wang,  shaohui@student.gsu.edu

