Al Agent vs. Al Model :-

| Feature || Al Agent [ Al Model

An Al system that perceives its
Definition |lenvironment, decides, and acts to achieve a
goal.

A trained algorithm that predicts or
generates outputs from inputs.

Acts like a decision-maker or operator. Uses |Acts like a calculator or brain. Maps
Function models to make choices and interact with the |linput to output based on training
world. data.

Solve problems or perform tasks Provide accurate predictions,

Goal classifications, or content
autonomously. ;
generation.
Just the mathematical structure
Includes models, memory, sensors, planners, |. .
Components . trained on data (e.g., neural
and logic.
network).
Example A self-driving car agent that senses roads, The computer vision model that
P plans routes, and drives. detects pedestrians in that car.
Autonomy |High — can make decisions and adapt. tl_r(i)gée; dneeds to be called or

1 Simple Analogy:
Think of it like this:

e [1 Al Model is the brain (it processes input and produces output).
e [1 Al Agent is the person (it uses the brain, decides what to do, and acts).

1 Example in Practice:
Let’s say you build a virtual assistant:
e The Al model is a large language model (like GPT) that generates human-like responses.
e The Al agent uses this model to hold conversations, book appointments, send emails, and
respond based on context.

Al Model Development Frameworks

These are used for building, training, and deploying machine learning and deep learning models.



1. TensorFlow (by Google)

e Language: Python, C++

« Strengths: Deep learning, production-ready, TensorFlow Serving, TensorFlow Lite for
mobile

e Use Cases: Vision, NLP, time series, deployment at scale

2. PyTorch (by Meta)

e Language: Python (some C++ backend)

« Strengths: Dynamic computation graph, easier debugging, strong community, fast-
growing

e Use Cases: Research, computer vision, NLP

3. JAX (by Google)
e Language: Python
o Strengths: Autograd, high-performance computing (HPC), composable function

transformations
e Use Cases: Research, optimization, numerical computing

4. Scikit-learn
e Language: Python

o Strengths: Classical machine learning (SVM, random forests, etc.)
e Use Cases: Tabular data, prototyping

5. Keras
e Language: Python

o Strengths: High-level API for TensorFlow; user-friendly
o Use Cases: Rapid prototyping

Al Agent Development Frameworks

These help build autonomous agents that can reason, plan, and interact with environments or
tools.

1. LangChain



e Language: Python, JavaScript
o Strengths: LLM orchestration, tool usage, memory, agents
e Use Cases: Autonomous agents, chatbot tools, Al workflows

2. AutoGen (by Microsoft)

e Language: Python
« Strengths: Multi-agent collaboration, human-in-the-loop support
o Use Cases: Task-solving agents, conversational systems

3. Haystack (by deepset)

e Language: Python
« Strengths: Document QA, retrieval-augmented generation (RAG)
o Use Cases: Al assistants, search engines, knowledge bases

4. CrewAl

e Language: Python
« Strengths: Multi-agent teams with roles, memory, tools
o Use Cases: Task coordination (e.g., writing articles, code), agent teams

5. BabyAGI / AutoGPT / AgentGPT

e Language: Python
« Strengths: Experimental autonomous agents using LLMs
e Use Cases: Task automation, research

] Supporting Libraries & Tools

e OpenAl API / Anthropic Claude / Mistral / Cohere — Access powerful foundation
models

e Transformers (Hugging Face) — Load/use pre-trained models easily

« Ray/Ray RLIib — For scalable reinforcement learning and agent simulations

e Gradio / Streamlit — For prototyping Al interfaces

To develop an Al agent using open-source frameworks, it's best to approach it project-
based, so you learn hands-on. Below is a complete guide with:



[ Step-by-step development
1 Tools & frameworks

"1 Project ideas

1 Deployment suggestions

What Is an Al Agent (Recap)

An Al agent is a system that:
e Accepts goals or inputs
e Uses models or logic
e Plans, acts, and responds
e Can use tools (e.g. web search, APIs, code execution)

Example: An agent that books flights, summarizes documents, or writes code.

Project-Based Guide to Build an Al Agent

] Step 1: Choose Your Tech Stack (Open Source)

Purpose Framework
LLM Interface LangChain, AutoGen, CrewAl
LLM Model Hugging Face (LLaMA, Mistral) or OpenRouter for API
Tool Execution Python functions, LangChain tools, Docker
Memory FAISS, Chroma, Weaviate
Frontend (optional)||Streamlit, Gradio, FastAPI

[1 Step 2: Choose a Beginner-Friendly Project

Here are 3 real projects to start with:



Project 1: Al Assistant That Summarizes PDFs

Goal: Read a PDF — Summarize key points — Answer questions
Skills: Text processing, embedding search, document QA
Tools:

e LangChain

e ChromaDB (memory)

e PDF Parser (like pyMmupDF)

e LLM (OpenAl or Hugging Face)

Guide:

pip install langchain chromadb openai PyMuPDF

code: -

from langchain.document loaders import PyMuPDFLoader
from langchain.embeddings import OpenAIEmbeddings
from langchain.vectorstores import Chroma

from langchain.chains import RetrievalQA

from langchain.llms import OpenAI

# Load and embed the PDF

docs = PyMuPDFLoader ("sample.pdf") .load()
vectorstore = Chroma.from documents (docs, OpenAIEmbeddings())
ga_chain = RetrievalQA.from chain type (11lm=OpenAI (),

retriever=vectorstore.as retriever())
print (ga_chain.run("Summarize the main findings."))

Project 2: AutoGPT-Lite — Research Assistant
Goal: Accept a goal (e.g., “Compare top Al frameworks”) — Search — Summarize — Output
Tools:

e AutoGen or LangChain agents

e SerpAPI or DuckDuckGo for search

e Python tool to summarize results

Install:

pip install pyautogen duckduckgo-search

Example with AutoGen:



Code: -
from autogen import AssistantAgent, UserProxyAgent

assistant = AssistantAgent (name="researcher", 1llm config={"model": "gpt-4"})
user = UserProxyAgent (name="user", code execution config={"use docker":
False}l)

user.initiate chat (assistant, message="Compare LangChain vs AutoGen vs
CrewAlI")

Project 3: Personal Task Agent with Memory
Goal: Chat with a bot that remembers your goals/tasks over time.
Tools:

e LangChain + FAISS (or Chroma)

e LLM (OpenAl or HuggingFace)

e Memory (conversation + vector)

Add Long-Term Memory:

code: -

from langchain.memory import ConversationBufferMemory

memory = ConversationBufferMemory ()
agent = initialize agent(
tools=[],

11m=0OpenAI (),
memory=memory,
agent="conversational-react-description"”

)

agent.run ("Remind me to buy groceries tomorrow.")

Step 3: Add Tools to Your Agent

You can integrate:

. VvebsearCh(serpapi,duckduckgo—search)
e Calculator (11m-math)

e Python executor (code interpreter)

e File reader/saver

e APIs (weather, email, to-do)

LangChain’s 1oad tools () supports many of these:



Code: -
from langchain.agents import load tools

tools = load tools(["serpapi", "llm-math", "python repl"])

Step 4: Optional — Use Your Own Al Model

If you don’t want to use OpenAl, you can use open models via Hugging Face:

Code: -

from transformers import pipeline

generator = pipeline ("text-generation", model="mistralai/Mistral-7B-Instruct-
v0.1")

response = generator ("What is LangChain?", max length=100)
print (response[0] ['generated text'])

Step 5: Deploy Your Agent
You can deploy your agent as a:
e Web app: Streamlit, Gradio
e API: FastAPI
e CLI tool: Python script + argparse

Example (Streamlit):

pip install streamlit

code: -

import streamlit as st

user input = st.text input ("Ask something:")
response = agent.run(user input)

st.write (response)

Learn by Building - Summary Path

Step Action

1 Install LangChain / AutoGen / Hugging Face




Step Action

2 Choose a project (summarizer, planner, assistant)

3 Use vector DB for memory (FAISS or Chroma)

4 Add tools (search, calculator, API access)

5 Deploy via Streamlit or FastAPI

6 Optionally train your own model with Hugging Face Transformers




