


From Chatbots to Agents

• Chatbot

– Input/output: one-shot prompting process

– Stateless: forgets everything when session 

ends

– Passive: only speak when spoke to

– No tools: cannot “do” things, only talk about 

them

• Agent

– Iterative: loop until goal is met

– Stateful: maintain long-term memory

– Proactive: monitor environment, act and react

– Tools: execute code, write files, call APIs, etc.



How Agents Think

• Chain of Thought (CoT): make the agent 

generate intermediate steps for a query

• Reason + Act Framework (ReAct): let the 

agent think about what action to take and 

take it 



Chain of Thought

• Chain-of-Thought (CoT) was developed in Google in 2022

• Show the AI in its prompt examples of CoT reasoning

• The AI will naturally do its own CoT in its response



Reason + Act

• ReAct was developed by Google and Princeton in late 2022

• Combined CoT framework with actions

• Thought->Action->Observe
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Native Tool Calling

• ReAct lets the AI take actions, but sometimes it would forget 

the tool format or hallucinate the tool output

• Native Tool calling – modern AI models take actions using tools

• Train models on code and API documentation

• Allows model to pause its text generation and switch to JSON 

mode instantly



Building Agents with 

PydanticAI

• Pydantic – data validation library for Python

– Makes sure input and output types are correct in your code

• PydanticAI – framework built by Pydantic team to 

make production-grade agents

– Model agnostic – works for Gemini, Claude, GPT

– Dependency injection – safely pass database connections 

or API keys into agent tools

– Structured results – make sure agents output Python 

objects



PydanticAI Code Structure

• Output format

• Agent class

• Dependencies

• Tools



PydanticAI Agent Example

• Price analyst agent

– Fetches real-time stock prices

– Gives you a summary of the current price

What’s up 

with IBM?



Output Format

• Define a class to specify how the agent’s 

output is formatted



Agent Class

• The Agent class manages the conversation state and 

handles the logic loop between the user and the AI

• Swap between models

• Guarantees agent’s answer follows a specific format



Dependencies

• Dependencies are how we give the agent state. 

• Instead of global variables, we "inject" date safely into the 

agent's environment.



Tool Definitions

• Tools are standard Python functions decorated with 

@agent.tool or @agent.tool_plain

• The AI uses the Function Name and Docstring to understand 

when to call it



Running the Agent

• Define your query

• Define your agent dependencies

• Run the agent



Building Agents with Agents

• PydanticAI has a lot of 

syntax

• Vibe coding agents (i.e. 

Cursor) know the syntax 

or can look it up with a 

web search tool

• So we can build agents 

with agents



Be Careful
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Coding Session

• Make a Pydantic agent

• Option 1: Stock analyst 

agent – collect more price 

data, news articles, and 

write a financial report on 

the stock

• Option 2: Tweet agent – get 

news articles about a topic, 

write a tweet based on the 

news, critique the tweet, 

improve the tweet
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