AVA

Prompting

Python

for Full Stack Development

Learn Python Programming by Building
Full-Stack Web Apps, Automation Projects,
Data Tools, and Al Applications

‘:':::-
£,
i{ Lo
¥ fEn
s Wt
- i pf-u-',,;' - "
*:el_}:h o
™ = e
o g"-.#.:':- 2 ae o
*;_':.l:*.._ » P J'-'?,'; :-': -k T
-Jl..l " & " l. i- " “} +‘i. i 1 e ’
_.r'- st e ® oL@ i - .lt“ I'l--l Wt 0 -
- A I :'..{g;-.:!.*;};'._ S NN
LI o = . W =g W -
. =, F e AN L e w s
R R A ROVt e e
S N . . Sl
L 5 8 o

TEMIDAYO ADEFIOYE



Copyright © 2026 Orange Education Pvt Ltd, AVA®

All rights reserved. No part of this book may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, without the prior written permission of the publisher,
except in the case of brief quotations embedded in critical articles or reviews.

Every effort has been made in the preparation of this book to ensure the accuracy of the information
presented. However, the information contained in this book is sold without warranty, either express
or implied. Neither the author nor Orange Education Pvt Ltd or its dealers and distributors, will be
held liable for any damages caused or alleged to have been caused directly or indirectly by this book.

Orange Education Pvt Ltd has endeavored to provide trademark information about all of the
companies and products mentioned in this book by the appropriate use of capital. However, Orange
Education Pvt Ltd cannot guarantee the accuracy of this information. The use of general descriptive
names, registered names, trademarks, service marks, etc. in this publication does not imply, even in
the absence of a specific statement, that such names are exempt from the relevant protective laws and
regulations and therefore free for general use.

First Published: April 2026
Published by: Orange Education Pvt Ltd, AVA®
Address: 9, Daryaganj, Delhi, 110002, India

275 New North Road Islington Suite 1314 London,
N1 7AA, United Kingdom

ISBN (PBK): 978-93-49887-08-4
ISBN (E-BOOK): 978-93-49887-61-9

Scan the QR code to explore our entire catalogue

www.orangeava.com



http://www.orangeava.com/

Table of Contents

1. Getting Started with AI-Powered Development
Introduction
Structure

From Manual Coding to AI Collaboration
How Al Changes the Developer s Role
The Smart Developer s Advantage
Overview of ChatGPT, GitHub Copilot, and Al Developer Assistants
Al Developer Assistants
GitHub Copilot: The Pair Programmer for Every Line
ChatGPT: Your Al Mentor in a Console

Other Al Assistants: The Ecosystem Expands

Step 1. Installing Python

Step 2. Installing VS Code: The Developer’s Home Base

Step 3: Optimizing Your Workspace for Al Development
Must-Have VS Code Extensions

Step 4: Setting up Virtual Environments (Your Personal Sandbox)
Creating a Virtual Environment
Activating the Virtual Environment
What Activation Means inside VS Code
Installing Libraries

Step 5. Installing Core Libraries

Integrating ChatGPT into Development

Option 1: ChatGPT Desktop Application (Web Ul)
Installation (Desktop/Web)
How Developers Use It

Option 2: ChatGPT Browser Extension /IDE Integration

How Developers Use It
When to Use Each
Practical Walkthrough: Generating Your First Python Script with Al
Step 1: Pick a Simple, Real-World Problem




Step 2: Understand the Prompt-Response Flow

Step 3: Review and Learn,_ Do Not Just Copy

Step 4: Experiment and Extend

Step 5: Run It Locally

Step 6: Think Like a Developer
The Mindset Shift — Coding with a Collaborator, Not a Crutch
Conclusion
Points to Remember

Assessment

Solution

2. Understanding Python Code with Al
Introduction
Structure
Using Al to Explain Python Syntax, Logic, and Algorithms in Plain
English
Why This Matters More Than You Think
Explaining an Algorithm
Be Curious and lterative
Leveraging Al to Understand Third-Party Libraries and Unfamiliar
Codebases
How Al Turns Confusion into Clarity
Summarize Unfamiliar Functions or Modules
Map Relationships inside a Codebase
Decode Unfamiliar Error Messages
Simplify Documentation into Examples
Reading a Data Pipeline You Did Not Write
Building Intuition around Libraries
Learning from Projects instead of Tutorials
Use ChatGPT Like a Code Reviewer
Al-Assisted Walkthroughs of Complex Data Structures
How Al Makes Complex Data Structures Less Intimidating
Turning Al into Your Personal Data Navigator
Using Al to Debug Confusing Data
Exploring Classes and Objects through Conversation
Real-World Learning Practice
The Secret Advantage




Improving Code Readability (Comments, Docstrings, and Naming
Conventions)
Using Al to Generate Meaningful Comments
Crafting Docstrings
Naming Conventions
Real-World Example
Consistency over Cleverness
Building a Readable Mindset
Al as a Tool for Enforcing Python Best Practices (PEP 8 Compliance,
Modularity)
Using Al to Ensure PEP 8 Compliance
Encouraging Modularity
Structuring Larger Projects
Detecting Anti-Patterns
Building a Habit of Best Practices
Using Al to Summarize and Refactor Legacy
Summarizing Messy Codebases
Refactoring Step by Step
Identifying Redundant or Dead Code
Rewriting Legacy Functions Efficiently
Building Confidence with Gradual Refactoring
Legacy, Project Rescue

for Explanation and Optimization
Selecting Open-Source Snippets
Asking for an Explanation
Optimizing the Snippet
Experimenting with Multiple Snippets
Lessons from Real-World Code
Building a Practice Routine

Conclusion

Points to Remember

Key Terms

3. Problem Decomposition and Prompt Engineering
Introduction
Structure



Introduction to Problem Decomposition
Why Problem Decomposition Matters
Understanding How Al Thinks
From Big Idea to Working Prototype
Checklist: Signs You Have Properly Decomposed a Problem
The Link between Decomposition and Effective Prompt Writing
Why, Decomposition and Prompting are Twwo Sides of the Same Coin
Qverwhelming versus Organized
The Anatomy of an Effective Prompt
A Realistic Prompt Chain
The “Conversation” Principle
Common Mistakes to Avoid
Structuring Prompts with Context, Constraints, and Goals
Context: The Story behind the Code
Constraints: The Boundaries That Shape Good Qutput
Goals: Defining What “Done” Looks Like
The CCG Framework
Practical Exercise
Examples of Prompt-Driven Workflows for Data Analysis, Automation,
and Web Tasks
Data Analysis Workflow: Exploring CSV Files
Automation Workflow
Pulling Data from an API
Turning a Vague Request into a Working Program through Stepwise Al
Collaboration
Understanding a Vague Request
Breaking down the Problem
Start Building in Layers
Ask for Explanations along the Way
Move to the Next Feature
Add Polishing Touches through Conversation
Bringing It All Together
Conclusion
Points to Remember
Exercise
Key Terms




4. Debugging and Refactoring with Al
Introduction
Structure
Using Al to Interpret Error Messages and Stack Traces
Identifying the Error Type
Tracing the Source of the Error
Contextual Debugging Prompts
Spotting Subtle Runtime Issues
Comparing Human versus Al Interpretation
Identifying Logic Errors, Runtime Issues, and Syntax Mistakes with Al
Guidance
Syntax Mistakes: The Basics
Runtime Errors: When Your Code Breaks Midway
Logic Errors: When Everything Runs, but the Results Lie
Combining Human Intuition and Al Reasoning
Step-by-Step Debugging Workflows
Before We Begin: Quick Setup Checklist
The Workflow: Six Reproducible Steps
Reproduce and Record the Failure
Narrow the Scope (Isolate the Failing Unit)
Write a Failing Test (Make Expectations Explicit)
Ask ChatGPT with Context (the Right Prompt)
Apph; Candidate Fix and Run Tests
Refactor and Harden
A Concrete Debugging Chain for a Subtle Bug
Al-Assisted Code Refactoring; Cleaner Functions, Modularity, and the
DRY Principle
Tools in Your VS Code Toolbox
Before: A Realistic, Messy Function
Identify Refactor Goals
Small, Local Refactors (Extract Function)
Ask the Assistant for Focused Refactors
Apply Modularization and the DRY Principle
Testing and Verification after Refactor
Evolve without Breaking (Additions and Guardrails)
Pitfalls and When Not to Refactor
Practical Prompts You Can Use While Refactoring




Conclusion

Points to Remember
Hands-on Exercise
Key Terms

S. Automating Tedious Tasks

Introduction

Structure

Using os, shutil, datetime, and Schedule Libraries for Workflow
Automation
os: Your Entry Point into the Operating System
shutil: When Automation Needs Muscle
datetime: Teaching Your Automations to Understand Time

Hands-on: Automatic Daily Log Creation

schedule: Teaching Your Script to Run ltself

Combining All Four Libraries: A Real Automation Workflow
Scenario: Morning Folder Audit
Common Automation Tasks
File Management Automation
Sorting Files into Folders by File Type
Bulk File Renaming
Cleaning up Large Folders Automatically
Text Processing Automation
Extracting Patterns from Large Text Files
Bulk Text Cleanup
Scheduling Automations
Running a Task Every Day
Al-Driven Web Scraping; Practical Examples Using requests and
BeautifulSoup
The Tools You Will Be Using (and Why They Matter)

Model Prompt to Send to ChatGPT
Practical Example 1: Scraping Blog Article Titles

Efficient Prompt
Practical Example 2: Scraping Product Prices from an E-commerce

Page




Efficient Prompt
Expected Code Response
Practical Example 3: Scraping Paginated Data (Full Workflow)

Efficient Prompt
ChatGPT Will Produce Something Like This

Conclusion

Points to Remember

Key Terms

Your Challenge: Build a Complete “Morning Automation” Script

6. Making an Interactive Game
Introduction
Structure
Introduction to Game Development Basics in Python
The Game Loop
The Memory, of Your Game
The Players Voice
Decision-Making inside the Game
A Basic Text-Based Game Skeleton
Using Al to Brainstorm Game Ideas and Mechanics
Turning Concepts into Game Mechanics
Brainstorming Variations
Structuring Game Functions
Encouraging Creativity and Iteration
From Idea to Actionable Steps
Structuring Game Logic with Loops, Conditionals, and Functions
The Game Loop
Using Conditionals to Control Flow
Organizing Repeated Behavior
Combining Loops, Conditions, and Functions
Interactive Input Handling with Python
Understanding Interaction in Games
A Typical Input Pattern in a Text Adventure
Interactive Input in a Continuous Game Loop
Cleaner Input Handling with a Command Map
Moving from Text to Real-Time Interaction: Intro to pygame Input
Adding Visuals and Interactivity with pygame




Before You Begin: Installing pygame
Understanding the pygame Game Loop
Drawing Your First Shapes
Making Objects Move
Using Keyboard Input for Live Movement
Adding Images Instead of Shapes
File Structure (Recommended)
main.py.
Your First Visual Prototype
Conclusion
Points to Remember
Key Terms
Challenge to Solve
What You Must Do (with ChatGPT's Help):

7. Creating an Authorship Identification Program

Introduction

Structure

Introduction to Authorship Identification and Stylometry
How We Will Use Al in This Chapter

Using Al to Generate Preprocessing Pipelines for Text Data
Why Preprocessing Matters
Using ChatGPT to Build Your First Preprocessing Pipeline
Your First Prompt to ChatGPT

Common Pitfalls to Avoid
Tokenization, Stemming, and Stopword Removal with NLTK and
spaCy,
Tokenization: Splitting Text into Words
lokenization with NLTK
Stemming: Reducing Words to Their Rough Roots
Stopword Removal: Filtering out Noise
Combining Tokenization + Stemming + Stopwords
spaCy s Alternative: Lemmatization over Stemming
Feature Extraction: Word Frequency, N-Grams, Sentence [.ength
The Foundation of Stylometry,
Capturing Word Pairings and Style Patterns




Measuring Rhythm and Flow
Combining All Extracted Features into a Single Pipeline
Training a Simple Classifier for Authorship Detection (scikit-learn)
Preparing Data for Training
Loading Text Samples into a DataFrame
Converting Features into Numerical Vectors
Training a Classifier
Predicting the Author of a New Text
Conclusion
Points to Remember
Key Terms
Task to Complete

8. Automating Data Reports

Introduction

Structure

Using Al to Generate Scripts for Data Ingestion and Cleaning
Data Ingestion
Cleaning the Data
Validating the Data
Creating Reusable Functions
Hands-on Tips while Following the Rules

Summarizing Data with Pandas and NumPy
Using Pandas for Quick Summaries
Incorporating NumPy for Numerical Insights
Creating a Summarized Table for Reporting

Prompting Best Practices

Data Visualization with Matplotlib and Seaborn
Why Visualization Comes after Summarization
Installing Required Libraries
The Foundation

Prompting ChatGPT Effectively

Clarity and Defaults
Bar Charts for Categorical Comparisons
Visualizing Distributions
Combining Summaries with Visuals

Exporting Reports as PDF and Excel with Reportlab and openpyxl




Installing the Required Libraries
Choosing the Right Qutput Format
Exporting Data to Excel with openpyx!
Writing Structured Excel Reports
Formatting Excel Reports with openpyxl
Exporting Reports to PDF with Reportlab
Prompting ChatGPT for PDF Generation
Adding Charts to PDEs

What We are Building
Project Setup
Required Libraries
Conclusion
Points to Remember
Key Terms

9. Building an AI-Powered Web Application
Introduction
Structure
Using Al to Scaffold Python Backend Code
Step 1: Decide What We are Building
Step 2: Reviewing the Generated Structure
Step 3: Installing What You Need
Step 4: Writing the Initial Backend Endpoint
Step 5. Integrating the Al Logic
Step 6. Running the Backend
Step 7. Testing the AI-Powered API
Building REST APIs with Flask
What “REST” Means
Step 1: Expanding Our API Intentionally
Step 2: Adding a GET Endpoint
Step 3: Making POST Endpoints More Robust
Step 4: Testing Error Cases
Step 5. Keeping Routes Readable as They Grow
Step 6. Why Flask Works Well for Learning APIs
Connecting the Python Backend to a Simple Frontend (HTML and
JavaScript)




10

Step 1: Organizing Your Project Structure
Step 2. Serving an HTML Page from Flask
Step 3: Writing a Simple HT'ML Interface
Step 4: Writing JavaScript to Call the API
Step 5: Testing the Full Flow
Common Issues (What They Teach You)

Error Handling and Testing with Al-Assisted Debugging
Understanding from Where Errors Come
Reading Flask Error Messages Properly
Writing Defensive Code
Debugging Frontend Errors with Intention
Using ChatGPT to Debug, Not Guess
Basic Testing without Extra Tools
Knowing When Not to Trust Al Suggestions

Conclusion

Hands-on Project: Build a Mini Al-Powered Web Application
Define the Purpose
Scaffold the Backend
Design the API Contract
Build the Frontend
Integrate Al Logic
Handle Errors and Edge Cases
Improve Structure

Key Terms

Points to Remember

. Best Practices and Optimization

Introduction
Structure
Writing Clean, Readable Python Code
Small Functions Beat Smart Functions
PEP 8: A Shared Language, not a Rulebook
Using Al as a Code Reviewer
Testing Strategies: Unit Tests with Pytest and Al-Assisted Test Case
Generation
Why Testing Matters
Unit Testing




Pytest

Basic Pytest Structure (Conceptual)
Writing Your First Meaningful Tests
Edge Cases: Where Bugs Usually Hide
Using Al to Generate Better Test Cases
Al-assisted Debugging When Tests Fail
When to Write Tests in a Project

Version Control and Collaboration with GitHub
Conclusion

Future Directions
Deepen Your Python Fundamentals

Build More Small, Real Projects

Go Deeper into Testing and Debugging
Learn Basic Backend Architecture

Use Al as a Long-term Learning Partner
Key Terms

Points to Remember

Index



CHAPTER 1

Getting Started with AI-Powered
Development

Introduction

Every major shift in technology starts with a mindset change, from how we write
software to how we imagine what is possible. The rise of Al-assisted coding is
one of those moments. It is not just a productivity hack; it is a transformation in
how developers think, create, and collaborate.

This chapter introduces you to the exciting world of Al-assisted development,
where human intuition meets machine intelligence. You will learn why Al is
changing how developers code, the tools that make it possible (such as ChatGPT
and GitHub Copilot), and how to set up your workspace to get the most out of
them. Most importantly, you will begin to see that coding with Al is not about
replacement; it is about amplification.

By the end of this chapter, you have gone from hearing about Al in tech headlines
to actually generating your first Python script with it. That is your first milestone,
and the beginning of a new kind of partnership between human creativity and
machine precision.

Structure

In this chapter, we will cover the following topics:

e The Rise of Al-Assisted Coding: Why it is a career advantage today:

o From Manual Coding to Al Collaboration
o How AI Changes the Developer’s Role
o The Smart Developer’s Advantage

e Overview of ChatGPT, GitHub Copilot, and Al Developer Assistants:

o Al Developer Assistants
o GitHub Copilot: The Pair Programmer for Every Line
o ChatGPT: Your Al Mentor in a Console



o

Other Al Assistants: The Ecosystem Expands

e Setting up Python (3.11+) and VS Code for an Al-friendly Workflow:

o

o

o

(e}

o

Step 1: Installing Python

Step 2: Installing VS Code: The Developer’s Home Base

Step 3: Optimizing Your Workspace for Al Development

Step 4: Setting up Virtual Environments (Your Personal Sandbox)
Step 5: Installing Core Libraries

¢ Integrating ChatGPT into Development: Web UI or Extension:

o

o

Option 1: ChatGPT Desktop Application (Web Ul)
Option 2: ChatGPT Browser Extension / IDE Integration

o When to Use Each

e Practical Walkthrough: Generating Your First Python Script with Al:

o

o

o

o

o

o

Step 1: Pick a Simple, Real-World Problem
Step 2: Understand the Prompt-Response Flow
Step 3: Review, Learn, and Do Not Just Copy
Step 4: Experiment and Extend

Step 5: Run It Locally

Step 6: Think Like a Developer

e The Mindset Shift: Coding with a Collaborator, not a Crutch:

The Rise of AI-Assisted Coding: Why It is a Career

Advantage Today

There is a quiet revolution happening in the world of software development, one
that is rewriting not just codes but the very definition of what it means to be a
developer.

A few years ago, “Al in coding” sounded like a Silicon Valley fantasy! Today, it is
your daily reality. Developers are brainstorming with ChatGPT, debugging with
GitHub Copilot, documenting with Cody, and even designing system architectures
through conversational prompts. Hence, whether you realize it or not, the
keyboard is no longer your only tool -- your Al collaborator has joined the team.

From Manual Coding to Al Collaboration




Think back to when autocomplete first entered IDEs; it felt magical. Now imagine
that magic, multiplied by a thousand. Al-assisted development takes context from
your codebase, documentation, and even the bugs you have fixed before to predict
your next move. It does not just complete your line, it suggests why and how to
write it better.

Instead of starting from a blank screen, developers today start from a
conversation. You describe the problem, the Al scaffolds the logic, and you refine
it with your unique judgment, a workflow that saves hours of boilerplate, and
endless Stack Overflow searches.

But is AI Not Coming for Developers?

That is the question echoing across every developer forum and tech event: If Al
can code, do we still need coders?

Al may write code faster, but it cannot understand why the code matters. It does
not feel user frustration, business urgency, or the creative thrill of solving an
impossible problem. What Al is replacing is not developers, it is developer
drudgery.

The debugging loops. The syntax errors. The repetitive code reviews. By
offloading these, Al lets developers focus on what cannot be automated: thinking,
designing, and innovating.

In essence, Al-assisted coding does not make you less valuable, it makes you
irreplaceable. Because when everyone can code, the advantage shifts to those who
can think critically, and communicate with machines effectively.

How Al Changes the Developer’s Role

Al is not just a productivity hack; it is a career multiplier. Those who learn to
leverage it early gain a superpower: the ability to go from idea to prototype at
record speed.

Here is how the role of a modern developer is evolving:

e From Typist to Architect: You are no longer defined by how much code
you write, but how intelligently you direct the Al to generate and refine it.

e From Debugger to Decision-Maker: With Al handling low-level errors,
developers can focus on system design, scalability, and product vision.

e From Executor to Educator: Great developers will teach Al, training it
with better prompts, examples, and context. The future of coding is as much
about coaching your Al teammate, as it is about coding yourself.



The Smart Developer’s Advantage

While some developers fear Al will take their jobs, the most forward-thinking
ones are already landing better ones because of it.

Employers now value developers who can collaborate effectively with Al tools,
not compete against them. Knowing how to prompt ChatGPT, validate outputs,
and optimize Al workflows has become a core skill in modern software
engineering interviews.

Al-assisted coding is not the end of programming; it is the evolution of it. The
ones who thrive will be those who adapt, experiment, and learn to code with the
rhythm of Al, not against it.

So yes, Al is rewriting the rules of development.
The real winners are not machines.

They are the humans who learn to speak with machines fluently.

Overview of ChatGPT, GitHub Copilot, and Al
Developer Assistants

There was a time when writing codes felt like solving puzzles in the dark, with
hours of trial and error, endless tabs open, and Stack Overflow posts bookmarked
like treasures. Then came a drastic revolution: Al developer assistants. They did
not replace our keyboards; they simply changed how we thought while typing.

At first, these tools felt like superpowers. You would start typing a line in VS
Code, and suddenly a full function appeared, correctly formatted and often more
efficient than your first attempt. It was not long before engineers began to notice a
subtle shift: they were spending less time searching documentation for syntax, and
more time designing better logic.

The developer’s workflow was evolving rapidly.

Al Developer Assistants

Think of them as your always-awake coding partner who never complains, always
remembers the docs, and has a near-infinite memory of the world’s codebases. Al
assistants analyze what you are writing, predict what you are trying to do, and
offer smart suggestions that can save minutes, sometimes hours of development
time.

They do not just autocomplete your thoughts; they interpret intent. When you
write,



# calculate average temperature from a list of readings.

They know you are about to need a loop, a sum, and a length check, and they will
propose it instantly.

But let us break down the players leading this movement.

GitHub Copilot: The Pair Programmer for Every Line

GitHub Copilot was one of the first tools to make developers genuinely rethink
productivity. Built on OpenAl’s Codex model, it integrates directly into editors
such as VS Code and JetBrains, offering real-time code suggestions as you type.

Copilot learns from billions of lines of open-source code. It recognizes context,
function names, docstrings, and even your projects structure as well as predicts
the next logical block. It is like having a senior engineer telling you, “Here is what
I would write next.”

Its greatest strength lies in seamless integration. You do not have to switch tools
or prompt it in chat. It just works inside your IDE, adapting to your rhythm.

However, its limitation is also its strength; Copilot focuses mainly on writing. It is
brilliant for quick scaffolding, but does not explain why a certain code block was
chosen or how you could improve it. It is like copying a good answer, without
understanding that the reasoning is useful, but at the surface-level.

ChatGPT: Your AI Mentor in a Console

This is the conversational side of coding. While Copilot writes, ChatGPT teaches.
It is not bound by your editor; it can explain recursion, help you think through
algorithmic trade-offs, or debug an error line by line, all through natural
conversation.

You can ask ChatGPT things like:
“Why does my Flask app hang when I restart the server?”

And it would not just fix it; it will unpack the “why”. It can show you alternate
implementations, refactor your logic for clarity, and even explain what is
happening under the hood in plain English.

For this reason, this book leans heavily on ChatGPT. You will learn not just how
to prompt it for working codes, but also how to use it as a thinking partner to
reason, question, and challenge your own solutions.

Al-assisted coding is not about typing faster. It is about understanding deeper.



Other AI Assistants: The Ecosystem Expands

While Copilot and ChatGPT dominate headlines, they are not alone. Amazon
CodeWhisperer, Tabnine, and Replit Ghostwriter all aim to blend Al with
development workflows in slightly different ways:

e Amazon CodeWhisperer integrates closely with AWS services, generating
cloud-ready code that fits AWS best practices.

e Tabnine focuses on local code learning. It trains on your private repositories
to suggest completions that match your code style.

e Replit Ghostwriter is popular among students and solo developers, making
full-stack web apps easier by completing both front-end and back-end
snippets directly in the browser.

Together, these tools represent a new era of development where speed meets
understanding, and coding becomes more about problem-solving than memorizing
syntax.

Most developers treat ChatGPT like a shortcut generator: paste a question, grab a
solution, and move on. But we will take a different path.

In this book, ChatGPT is your learning lab. You will learn:

e How to craft prompts that produce clear, maintainable codes.

e How to debug collaboratively, understanding error messages, instead of just
patching them.

e How to refactor smarter, optimizing readability and performance with Al
feedback.

e How to build full projects, where ChatGPT acts as a technical consultant,
not just an assistant.

Each chapter will show not only what ChatGPT outputs, but why it works, how to
interpret, critique, and improve that code like a professional.

Al can write the code, but only you can understand the problem.
And that is where mastery begins.

Setting up Python and VS Code for an Al-Friendly
Workflow

You cannot build a modern house without quality tools, and the same goes for
coding with Al. Before we start building intelligent scripts and projects, we need a




setup that feels like home, fast, reliable, and ready to talk to ChatGPT when you
are.

This section walks you through preparing your environment and installing Python
(latest stable release) and Visual Studio Code (VS Code), the two core tools
that will carry you throughout this book. But beyond installation, we will also
fine-tune your workspace to be Al-friendly, meaning you will write, test, and
iterate codes seamlessly, while collaborating with ChatGPT.

Step 1: Installing Python

Python is the heartbeat of everything you will do in this book. Its simplicity,
versatility, and massive ecosystem make it the most Al-compatible programming
language today.

However, this is important, versions change fast. Al frameworks such as
OpenAI’s ChatGPT, LangChain, or FastAPI evolve constantly. So, do not fix your
environment to an outdated version number just because you saw it in a tutorial.
Always check the for the latest stable release (at the time of reading this, it might
be Python 3.14.0 or newer).

Compound Data Types

Lists (known as arrays in other language
compound data types that Python unde
indexed, sliced and manipulated with ot

L . z functions. More about lists in Python 3
[ "BANANA', "APPLE', LIME ] -

[(e, 'Banana'), (1, "Apple‘'}, (2, ‘Lime'}]

Python is a programming language that lets you work quickl

and integrate systems more effectively. >»> Learn More

(O Get Started & Download {7 Docs

Whether you're new to Python source code and installers Documentation for Pythan's
programming or an experienced are available for download for all standard library, along with tutorials
developer, it's easy to learn and use versions! and guides, are available online.
Python,

Figure 1.1: Python Official Website



Installation ChecKklist:

1. Go to.

2. Download the latest version for your operating system (Windows, MacOS,
or Linux).

3. During installation, check the box that says “add Python to PATH” — this
single checkbox saves countless headaches later.

Verify your installation by opening your terminal and typing:
python -version
4. If you see something like Python 3.12.x, you are good to go.

That is your engine installed; now let us set up the code editor.

& Windows PowerShell

lindows PowerShell
opyright (C) Microsoft Corporation. All rights reserved.

[nstall the latest PowerShell for new features and improvements! ht

DS C:\Users\USER> python
ython 3.12.0
PS C:\Users\USER>

Figure 1.2: Python Version

Step 2: Installing VS Code: The Developer’s Home
Base

Visual Studio Code (VS Code) is more than just a text editor; it is a developer’s
homebase designed for speed, clarity, and intelligent integration. It is lightweight,
open-source, and the go-to IDE for millions of developers using Al tools like
GitHub Copilot or ChatGPT plugins.

Installation Steps:
1. Head to.




2. Download the latest stable build for your operating system.
3. Follow the installation wizard.

4. Launch VS Code, and you should see a clean interface with a side panel,
editor space, and terminal option.

Walkthroughs

Learn the Fundamentals

- Get started building your application | Updeted

Figure 1.3: VS Code Editor

Quick Setup Tips for Beginners:

Go to view — Terminal to open an integrated terminal. You will run your Python
Code right inside VS Code — no switching windows.

e Under Extensions, install “Python” by Microsoft (this adds syntax
highlighting, debugging, and linting).

e Optionally, install Ppylance for intelligent type checking, and
autocompletion.

File Edit Selection WView Go - B Search

| Welcome X

Start
Install |~

Install |~

hon Environments P ETM 15
Pyt

Microsaft Install |~

Figure 1.4: VS Code Editor Extensions



Step 3: Optimizing Your Workspace for Al
Development

Now that both Python and VS Code are ready, let us make them A/-smart.

Al development thrives on context, so your environment should feel like a
collaboration space — not just a text editor. Here is how to prepare for that:

Must-Have VS Code Extensions
e GitHub Copilot (Optional but powerful)

o Integrates Al code suggestions directly into your editor.

o Shortcut: Ctrl + Enter (Windows) or Cmd + Enter (Mac) to trigger
suggestions.

e ChatGPT Extension (by OpenAl or third-party)

o Let us now chat directly with ChatGPT from within VS Code. We will
set this up in the next section.

o You can highlight a piece of code, right-click, and ask “Explain this”
or “Refactor this.”

o Perfect for real-time learning as you code.
e Python Docstring Generator

o Helps you generate structured docstrings with one click, a good habit
for writing clean, Al-readable code.

e Auto Rename Tag / Bracket Pair Colorizer

o Keeps your syntax visually clean. You will appreciate this when
debugging nested functions or HTML templates.

Step 4: Setting up Virtual Environments (Your
Personal Sandbox)

One common mistake beginners make is installing every Python library globally
on their computer. This often leads to version conflicts, one project breaks
another, dependencies stop working, and debugging becomes frustrating.

To avoid this, you will create a virtual environment (venv) for each project.



A virtual environment is a self-contained Python installation that belongs to only
one project. It has:

e [ts own Python interpreter.
e [ts own installed libraries.
e No impact on other projects on your system.

Thus, you can think of it as your projects private lab, isolated, controlled, and
reproducible.

Creating a Virtual Environment

Open your project folder in VS Code, then open the terminal inside VS Code

(View — Terminal).
Run the following command:
python -m venv

This creates a new folder called venv inside your project. This folder contains
everything Python needs to run this project independently.

Activating the Virtual Environment

After creating the virtual environment, you must activate it. Activation tells your
system and VS Code which Python environment to use.

On Windows:
venv\Scripts\activate

On macOS/Linux:

source venv/bin/activate

BLEME UTPUT DEB MNSOLE TERMIMNAL

PS C:\Users\USER> python --version
Python 3.12.8

PS C:\Users\USER> python -m venv venv
PS C:\Users\USER> venv\Scripts\activate

(venv) PS C:\Users\USER> ||




Figure 1.5: Python Virtual Env Setup

When activation is successful, you will see (venv) at the beginning of your
terminal prompt. This is your confirmation that the virtual environment is active.

What Activation Means inside VS Code

When a virtual environment is activated:

e VS Code automatically detects, and uses the Python interpreter inside the
venv folder.

e Any libraries you install using pip go only into this projects environment.
e When you run Python files, VS Code executes them using this isolated
environment, not your system-wide Python.
In other words:
VS Code now “locks” your project to this virtual environment.

This prevents accidental global installs, and ensures that your project behaves the
same on any machine.

Installing Libraries

With the virtual environment activated, you can now install libraries such as:
pip install requests

That library is installed only for this project. Other projects remain unaffected.

Step S: Installing Core Libraries

Once your environment is ready, let us prepare the essentials you will use across
projects in this book:

pip install request s pandas matplotlib

¢ Requests: for making API calls.

e Pandas: for data manipulation and analysis.

e Matplotlib: for visualizing trends and reports later.
You can always add new libraries as needed per chapter. The goal here is to ensure
that your baseline toolkit is ready for Al collaboration.
By now, your system should have:

e The latest version of Python installed and working.



¢ VS Code customized with relevant extensions.
¢ A clean virtual environment for isolated development.
e Core libraries installed for data and API work.

You have officially built your playground. From this point onward, every project,
every script, and every experiment will live here with ChatGPT as your constant
companion.

Perfect — here is how we can write Subsection 3: Integrating ChatGPT into
Development (two pages worth of engaging, educative, and practical content). It
covers both the desktop version and extension, compares them clearly, and adds
insider developer tips and warnings that make it feel like a senior engineer is
mentoring the learner.

Integrating ChatGPT into Development

Let us get practical. You have seen what ChatGPT can do; now let us bring it into
your actual workflow.

When it comes to integrating ChatGPT into your daily development environment,
there are two main approaches:

1. Using the Desktop Application (Web UI)
2. Using a Browser Extension inside your IDE or code editor

Both have their place. The goal here is to show you how to set them up, when to
use each, and how to avoid common mistakes developers make when integrating
Al into their workflow.

Option 1: ChatGPT Desktop Application (Web UI)

The desktop (or web) version is the official ChatGPT interface provided by
OpenAl. You can access it via your browser at or through the desktop app
(available for Windows and macOS).

It gives you full access to the ChatGPT interface with features like:

e Chat history
File uploads

Image understanding

Code generation with syntax highlighting

Project-specific memory (depending on your plan)



Installation (Desktop/Web)

1. Visit.
2. Log in or sign up.

3. Optionally, download the desktop app from the same page (you will find
the link under your profile menu).

4. Once installed, you can pin it to your taskbar or dock for quick access, and
like a coding assistant living beside your IDE.

How Developers Use It

Here is how many developers integrate it into their day-to-day:
e Code Debugging: Paste your error trace, describe the bug, and ask for
possible causes.

e Learning APIs Quickly: Drop documentation snippets and ask,
“Summarize this for me and give usage examples.”

¢ Generating Unit Tests: Feed it a function and ask, “Write Jest tests for
this.”

e Refactoring: Paste an old code block, and ask for a cleaner version.

e No setup needed — works out of the box.
e Access to all GPT capabilities (including code, vision, and file analysis).
e Supports file uploads (for example, log files and code snippets).
¢ Generous free plan with many uses daily.
Cons
e No direct IDE integration (you switch between browser/app and code
editor).
e (Can be slower, if your internet is poor.
e Requires manual copy-paste between environments.
Keep a pinned chat called “Code Assistant” in your ChatGPT sidebar. Use it as

your dedicated workspace; that way, your debugging, refactoring, and architecture
discussions all live in one thread, and the model builds context over time.



Option 2: ChatGPT Browser Extension / IDE
Integration

This is where things get exciting. Extensions bring ChatGPT inside your code
editor (like VS Code, JetBrains IDEs, or even Chrome DevTools). They connect
through your OpenAl API key, meaning the extension talks directly to the model
behind the scenes.

Installation Steps (Example: VS Code Extension)

1. Open VS Code: Go to the Extensions tab (Ctrl + Shift + X).
2. Search for “chatGpT” or “CodeGPT.”

3. Choose a trusted extension (for example, CodeGPT by Daniel San or
ChatGPT: Copilot for VSCode).

4. Install the extension.
5. When prompted, paste your OpenAl API key (you can get one from your
OpenAl dashboard under ).
Treat your API key like a password.

Before proceeding, read these rules carefully:

e Never share your API key with anyone.

e Never commit your API key to GitHub or any public repository.

¢ Never paste your API key into code files, screenshots, or blog posts.
e Use the extensions secure settings field only.

e Regenerate your key immediately, if you believe it has been exposed.

You can generate or revoke API keys from your OpenAl dashboard at:

platform.openai.com

How Developers Use It

Once connected, you can:

e Highlight a piece of code — Right-click — “Explain with ChatGPT.”
¢ Generate docstrings, comments, or tests inline.

¢ Get autocomplete suggestions as you type (in some plugins).

e Interact directly in a side panel, similar to pair programming with an Al.



Pros

e Seamless integration — no need to switch tabs.
e QGreat for quick questions or code explanation while working.
e Speeds up code review and documentation writing.

e Highly customizable (depends on the extension).
Cons

e Requires your API key — usage is deducted from your OpenAl balance.

e API tokens can run out quickly with frequent use.

e Some extensions are unofficial — privacy risk if they log your code.

e Missing some advanced web features (such as file uploads or GPT-4V).
If you are on a budget, use the extension only for on-the-spot tasks (for example,
explain, summarize, or refactor a snippet).

Then, switch to the desktop version for heavy-lifting conversations like
debugging, architecture planning, or dataset analysis — where the context
window is larger, and free usage is more generous.

When to Use Each
Think of it like this:

e Desktop/Web = Strategy Mode: Long conversations, full projects,
teaching moments.

¢ Extension = Execution Mode: Quick help while coding, doc generation, or
syntax hints.
Using both strategically gives you a hybrid workflow that feels like having an Al
co-pilot who lives in your IDE but also joins you for design meetings.

Thus, whether you prefer to chat in a browser tab or use commands in your IDE,
you are now equipped to bring Al directly into your workflow.

Practical Walkthrough: Generating Your First Python
Script with Al

At this point, you have set up ChatGPT.

You have seen how to integrate it into your developer workflow. Now it is time to
roll up your sleeves, and build your first real script, powered by Al.




Let us make this your first aha moment, where you realize Al is not replacing
developers; it is supercharging them to be more efficient.

Step 1: Pick a Simple, Real-World Problem

Before writing any code, start with intent. What do you want the script to do?

Instead of a random “Hello, World”, we will make something a little more useful.
Let us say we want to automate renaming files in a folder, a simple, practical task
that saves minutes daily.

So, we will tell ChatGPT:

“Write a Python script that renames all files in a folder, replacing spaces with
underscores.”

That 1s it. You have just written your first Al prompt as a developer.

Step 2: Understand the Prompt-Response Flow
When you hit “Enter”, ChatGPT will respond with something like this:

from pathlib import Path
folder path = Path("test folder")
for file in folder path.iterdir():
if file.is file() and " " in file.name:
new name = file.name.replace(" ", " ")
file.rename (file.with name (new name))

print ("Files renamed successfully!")

Let us break it down:

® Path("test folder")

Refers to a folder named test folder inside your project directory. This is
called a relative path, and it works the same on Windows, macOS, and
Linux.

® folder path.iterdir ()

Loops through every item inside that folder.
e file.is file()

Ensures that the script only renames files (not subfolders).
e " " in file.name

Checks whether the filename contains a space.

¢ file.rename(file.with name (new name) )



Renames the file by replacing spaces with underscores.
Before running this script:

1. Create a folder named test_folder

2. Place it inside your project directory

3. Add a few files with spaces in their names
Now pause and breathe. You did not Google it. You did not scroll Stack Overflow.
You simply described what you needed in plain English and got working code.

That is the first superpower of integrating Al into your coding life: You spend
more time thinking, less time searching.

Step 3: Review and Learn, Do Not Just Copy

Many learners make a classic mistake here; they copy, paste, and move on. Do
not. This is your moment to learn from the Al.

Ask ChatGPT follow-up questions like:

“Can you explain what os.listdir does?” “How can I make sure it only
renames . txt files?” “What if the folder does not exist?”

Each time you ask, you deepen your understanding, the Al acts like a mentor, and
not a search engine.

Step 4: Experiment and Extend

Now, let us go one level deeper.
You can tell ChatGPT:
“Modify the script so that it logs all renamed files into a rename log.txt file.”

It will likely respond with something like:

from pathlib import Path
# Folder inside your project directory
folder path = Path("test folder")

# Log file will be created in the project root
log file = Path("rename log.txt")

with log file.open("w") as log:
for file in folder path.iterdir():
if file.is file() and " " in file.name:

new name = file.name.replace(" ", " ")



new file = file.with name (new name)
file.rename (new file)
log.write(f"{file.name} - {new_name}\n")

print ("Files renamed and logged successfully!™)

Before running the script:

1. Make sure your project folder is open in VS Code
2. Inside that project folder, create a new folder called test_folder
3. Add a few files with spaces in their names (for example: my file.txt)

The script will:

e Rename the files inside test folder

e Create rename log.txt in the same directory as your Python script
Why pathlib is a better choice:

e Using pathlib gives you several advantages:

Paths are treated as objects, not strings

No need to manually join paths (os.path. join)

Code is cleaner and more readable

e Works consistently across operating systems

For example:

file.name # filename
file.is file() # check if it’s a file
file.rename () # rename the file

And there it is, a more complete, more useful tool, in seconds. You can tweak it,
personalize it, or even package it for others to use.

This task just described what “Al-assisted coding” means in practice: you
describe the goal, and then refine through dialogue.

Step 5: Run It Locally

If you are on your computer:

a. Open VS Code or any code editor.
b. Copy the script and save it as rename_files.py.
c. Create a test folder with some sample files.



d. Run in terminal:

python rename files.py

You will instantly see your files renamed, and a log file created.

Congratulations, you just built your first working Python automation, co-authored
with ChatGPT!

Step 6: Think Like a Developer

Do not stop at “it works”. Ask the kind of questions experienced engineers ask:

e What happens if two files have the same new name?
e (Can we make this cross-platform (Windows + macOS)?

¢ How do we turn this into a command-line tool?

Ask ChatGPT those follow-up questions.

That is how you move from an A/ user: Al developer.

The Mindset Shift — Coding with a Collaborator, Not
a Crutch

Let us get one thing clear: Al is not here to make you lazy. It is here to make you
efficient.

When people first start using ChatGPT or Copilot, they often fall into two camps:

1. The Dependents: Those who use Al to do all the thinking for them.
2. The Collaborators: Those who treat Al as a partner that amplifies their
reasoning.
Only one of these groups thrives in the long run.

Coding with Al is not about speed; it is about precision of thought. The better you
can describe a problem, the more accurate, and elegant your Al-generated code
becomes.

Your value as a developer will increasingly lie in your clarity of problem
definition, not just your syntax recall.

Al can write code. But it cannot truly understand your products context, goals, or
users.

That is still your territory.



Think of ChatGPT as your pair programmer, a colleague who never sleeps, does
not judge, and occasionally surprises you with a cleaner solution.

The danger of Al is not that it replaces coders; it is that it tempts them to stop
thinking like one. If you copy and run code without asking why it works, you stop
learning. If you question, experiment, and rework what Al gives you, you evolve
faster than ever.

So, whenever ChatGPT hands you a solution, pause and ask:
“What if I did it another way?”
“What is the trade-off of this approach?”
“How would a human engineer refactor this?”
Those questions keep your brain in the driver seat, exactly where it belongs.

The future belongs to developers who can speak both human and machine. You
will describe intent in natural language, co-create solutions with Al, and fine-tune
code.

So, as you continue through this book, remember this simple rule:
“Do not let Al think for you, let it think with you.”

This is because the moment you make that shift, coding stops feeling like labor...
and starts feeling like creation again.

Conclusion

Al-assisted development is happening already. The developers who thrive in this
new landscape are not the ones who resist change but the ones who learn how to
use it with curiosity, balance, and purpose. You now understand how to set up an
Al-powered workflow, how ChatGPT fits into your development environment,
and most importantly, how to treat it as a collaborator.

In Chapter 2, you will learn where Al fits into the development workflow, what it
does well, and where human judgment is still essential. The next chapters will
take you deeper into practical skills: understanding code using Al, decomposing
problems, automating tasks, and even building intelligent systems.

For now, take a moment to celebrate; you have just stepped into one of the most
important skill shifts of this decade.

Points to Remember

e Al-assisted coding is not about replacing developers but augmenting their
creativity and efficiency.



e ChatGPT, GitHub Copilot, and other AI tools can help you code faster,
debug smarter, and learn quicker, but you remain the decision-maker.

e Always install the latest versions of Python and VS Code for better
compatibility and performance.

e Using the ChatGPT desktop version offers more generous usage than the
extension that depends on API keys.

e Treat Al as a pair programmer, not a one-click solution.

e The true skill is not in writing code fast; it is in understanding and
communicating problems clearly.

e Always ask “why” behind the code Al generates. That is how you grow.

e Think of coding as a conversation, you and Al co-creating something useful,
beautiful, and efficient.

Assessment

Let us test your understanding of this chapter. Try answering this short exercise
before checking the solution.

Use ChatGPT to generate a simple Python script that prints “Hello, AI World!”
and modifies the message using a variable (for example, user name = "Sam").
Then, ask ChatGPT to refactor the code to make it more flexible (for example,
using a function).

Solution

# Step 1: Basic Script
user name = "Sam"

print (f"Hello, AI World! Welcome, {user name}.")

# Step 2: Refactored Script using AI's suggestion
def greet user (name) :
return f"Hello, AI World! Welcome, {name}."

print (greet user ("Sam"))



You’ve Just Finished your Free Sample
Enjoyed the preview?

Buy: http://www.ebooks2go.com


https://www.ebooks2go.net/computers/prompting-python-for-full-stack-development

	Cover Page
	Title Page
	Copyright Page
	Get a Free eBook
	Enjoy 1 Month of Free Access to AVA SkillShelf!
	Errata
	Dedication Page
	About the Author
	About the Technical Reviewer
	Acknowledgements
	Preface
	Table of Contents
	1. Getting Started with AI-Powered Development
	Introduction
	Structure
	The Rise of AI-Assisted Coding: Why It is a Career Advantage Today
	From Manual Coding to AI Collaboration
	How AI Changes the Developer’s Role
	The Smart Developer’s Advantage

	Overview of ChatGPT, GitHub Copilot, and AI Developer Assistants
	AI Developer Assistants
	GitHub Copilot: The Pair Programmer for Every Line
	ChatGPT: Your AI Mentor in a Console
	Other AI Assistants: The Ecosystem Expands

	Setting up Python and VS Code for an AI-Friendly Workflow
	Step 1: Installing Python
	Step 2: Installing VS Code: The Developer’s Home Base
	Step 3: Optimizing Your Workspace for AI Development
	Must-Have VS Code Extensions

	Step 4: Setting up Virtual Environments (Your Personal Sandbox)
	Creating a Virtual Environment
	Activating the Virtual Environment
	What Activation Means inside VS Code
	Installing Libraries

	Step 5: Installing Core Libraries

	Integrating ChatGPT into Development
	Option 1: ChatGPT Desktop Application (Web UI)
	Installation (Desktop/Web)
	How Developers Use It

	Option 2: ChatGPT Browser Extension / IDE Integration
	Installation Steps (Example: VS Code Extension)
	How Developers Use It

	When to Use Each

	Practical Walkthrough: Generating Your First Python Script with AI
	Step 1: Pick a Simple, Real-World Problem
	Step 2: Understand the Prompt-Response Flow
	Step 3: Review and Learn, Do Not Just Copy
	Step 4: Experiment and Extend
	Step 5: Run It Locally
	Step 6: Think Like a Developer

	The Mindset Shift — Coding with a Collaborator, Not a Crutch
	Conclusion
	Points to Remember
	Assessment
	Solution


	2. Understanding Python Code with AI
	Introduction
	Structure
	Using AI to Explain Python Syntax, Logic, and Algorithms in Plain English
	Why This Matters More Than You Think
	Explaining an Algorithm
	Be Curious and Iterative

	Leveraging AI to Understand Third-Party Libraries and Unfamiliar Codebases
	How AI Turns Confusion into Clarity
	Summarize Unfamiliar Functions or Modules
	Map Relationships inside a Codebase
	Decode Unfamiliar Error Messages
	Simplify Documentation into Examples

	Reading a Data Pipeline You Did Not Write
	Building Intuition around Libraries
	Learning from Projects instead of Tutorials
	Use ChatGPT Like a Code Reviewer

	AI-Assisted Walkthroughs of Complex Data Structures
	How AI Makes Complex Data Structures Less Intimidating
	Turning AI into Your Personal Data Navigator
	Using AI to Debug Confusing Data
	Exploring Classes and Objects through Conversation
	Real-World Learning Practice
	The Secret Advantage

	Improving Code Readability (Comments, Docstrings, and Naming Conventions)
	Using AI to Generate Meaningful Comments
	Crafting Docstrings
	Naming Conventions
	Real-World Example
	Consistency over Cleverness
	Building a Readable Mindset

	AI as a Tool for Enforcing Python Best Practices (PEP 8 Compliance, Modularity)
	Using AI to Ensure PEP 8 Compliance
	Encouraging Modularity
	Structuring Larger Projects
	Detecting Anti-Patterns
	Building a Habit of Best Practices

	Using AI to Summarize and Refactor Legacy
	Summarizing Messy Codebases
	Refactoring Step by Step
	Identifying Redundant or Dead Code
	Rewriting Legacy Functions Efficiently
	Building Confidence with Gradual Refactoring
	Legacy Project Rescue

	Hands-on Exercises: Feeding Real-World Open-Source Snippets into AI for Explanation and Optimization
	Selecting Open-Source Snippets
	Asking for an Explanation
	Optimizing the Snippet
	Experimenting with Multiple Snippets
	Lessons from Real-World Code
	Building a Practice Routine

	Conclusion
	Points to Remember
	Key Terms

	3. Problem Decomposition and Prompt Engineering
	Introduction
	Structure
	Introduction to Problem Decomposition
	Why Problem Decomposition Matters
	Understanding How AI Thinks
	From Big Idea to Working Prototype
	Checklist: Signs You Have Properly Decomposed a Problem

	The Link between Decomposition and Effective Prompt Writing
	Why Decomposition and Prompting are Two Sides of the Same Coin
	Overwhelming versus Organized
	The Anatomy of an Effective Prompt
	A Realistic Prompt Chain

	The “Conversation” Principle
	Common Mistakes to Avoid

	Structuring Prompts with Context, Constraints, and Goals
	Context: The Story behind the Code
	Constraints: The Boundaries That Shape Good Output
	Goals: Defining What “Done” Looks Like
	The CCG Framework
	Practical Exercise

	Examples of Prompt-Driven Workflows for Data Analysis, Automation, and Web Tasks
	Data Analysis Workflow: Exploring CSV Files
	Automation Workflow
	Pulling Data from an API

	Turning a Vague Request into a Working Program through Stepwise AI Collaboration
	Understanding a Vague Request
	Breaking down the Problem
	Start Building in Layers
	Ask for Explanations along the Way
	Move to the Next Feature
	Add Polishing Touches through Conversation

	Bringing It All Together

	Conclusion
	Points to Remember
	Exercise
	Key Terms

	4. Debugging and Refactoring with AI
	Introduction
	Structure
	Using AI to Interpret Error Messages and Stack Traces
	Identifying the Error Type
	Tracing the Source of the Error
	Contextual Debugging Prompts
	Spotting Subtle Runtime Issues
	Comparing Human versus AI Interpretation

	Identifying Logic Errors, Runtime Issues, and Syntax Mistakes with AI Guidance
	Syntax Mistakes: The Basics
	Runtime Errors: When Your Code Breaks Midway
	Logic Errors: When Everything Runs, but the Results Lie
	Combining Human Intuition and AI Reasoning

	Step-by-Step Debugging Workflows
	Before We Begin: Quick Setup Checklist
	The Workflow: Six Reproducible Steps
	Reproduce and Record the Failure
	Narrow the Scope (Isolate the Failing Unit)
	Write a Failing Test (Make Expectations Explicit)
	Ask ChatGPT with Context (the Right Prompt)
	Apply Candidate Fix and Run Tests
	Refactor and Harden
	A Concrete Debugging Chain for a Subtle Bug


	AI-Assisted Code Refactoring: Cleaner Functions, Modularity, and the DRY Principle
	Tools in Your VS Code Toolbox
	Before: A Realistic, Messy Function

	Identify Refactor Goals
	Small, Local Refactors (Extract Function)
	Ask the Assistant for Focused Refactors
	Apply Modularization and the DRY Principle
	Testing and Verification after Refactor
	Evolve without Breaking (Additions and Guardrails)

	Pitfalls and When Not to Refactor
	Practical Prompts You Can Use While Refactoring


	Conclusion
	Points to Remember
	Hands-on Exercise
	Key Terms

	5. Automating Tedious Tasks
	Introduction
	Structure
	Using os, shutil, datetime, and Schedule Libraries for Workflow Automation
	os: Your Entry Point into the Operating System
	shutil: When Automation Needs Muscle
	datetime: Teaching Your Automations to Understand Time
	Hands-on: Automatic Daily Log Creation

	schedule: Teaching Your Script to Run Itself
	Example: Run a Cleanup Every Night at 11 PM

	Combining All Four Libraries: A Real Automation Workflow
	Scenario: Morning Folder Audit


	Common Automation Tasks
	File Management Automation
	Sorting Files into Folders by File Type
	Bulk File Renaming

	Cleaning up Large Folders Automatically
	Text Processing Automation
	Extracting Patterns from Large Text Files
	Bulk Text Cleanup

	Scheduling Automations
	Running a Task Every Day


	AI-Driven Web Scraping: Practical Examples Using requests and BeautifulSoup
	The Tools You Will Be Using (and Why They Matter)
	Designing an Effective Prompt for ChatGPT
	Model Prompt to Send to ChatGPT

	Practical Example 1: Scraping Blog Article Titles
	Efficient Prompt

	Practical Example 2: Scraping Product Prices from an E-commerce Page
	Efficient Prompt
	Expected Code Response

	Practical Example 3: Scraping Paginated Data (Full Workflow)
	Efficient Prompt
	ChatGPT Will Produce Something Like This


	Conclusion
	Points to Remember
	Key Terms
	Your Challenge: Build a Complete “Morning Automation” Script

	6. Making an Interactive Game
	Introduction
	Structure
	Introduction to Game Development Basics in Python
	The Game Loop
	The Memory of Your Game
	The Player’s Voice
	Decision-Making inside the Game
	A Basic Text-Based Game Skeleton

	Using AI to Brainstorm Game Ideas and Mechanics
	Turning Concepts into Game Mechanics
	Brainstorming Variations
	Structuring Game Functions
	Encouraging Creativity and Iteration
	From Idea to Actionable Steps

	Structuring Game Logic with Loops, Conditionals, and Functions
	The Game Loop
	Using Conditionals to Control Flow
	Organizing Repeated Behavior
	Combining Loops, Conditions, and Functions

	Interactive Input Handling with Python
	Understanding Interaction in Games
	A Typical Input Pattern in a Text Adventure
	Interactive Input in a Continuous Game Loop

	Cleaner Input Handling with a Command Map
	Moving from Text to Real-Time Interaction: Intro to pygame Input

	Adding Visuals and Interactivity with pygame
	Before You Begin: Installing pygame
	Understanding the pygame Game Loop
	Drawing Your First Shapes
	Making Objects Move
	Using Keyboard Input for Live Movement
	Adding Images Instead of Shapes
	File Structure (Recommended)
	main.py

	Your First Visual Prototype

	Conclusion
	Points to Remember
	Key Terms
	Challenge to Solve
	What You Must Do (with ChatGPT’s Help):


	7. Creating an Authorship Identification Program
	Introduction
	Structure
	Introduction to Authorship Identification and Stylometry
	How We Will Use AI in This Chapter

	Using AI to Generate Preprocessing Pipelines for Text Data
	Why Preprocessing Matters
	Using ChatGPT to Build Your First Preprocessing Pipeline
	Your First Prompt to ChatGPT
	A Clean Preprocessing Pipeline (AI-Generated)
	Common Pitfalls to Avoid

	Tokenization, Stemming, and Stopword Removal with NLTK and spaCy
	Tokenization: Splitting Text into Words
	Tokenization with NLTK

	Stemming: Reducing Words to Their Rough Roots
	Stopword Removal: Filtering out Noise
	Combining Tokenization + Stemming + Stopwords
	spaCy’s Alternative: Lemmatization over Stemming

	Feature Extraction: Word Frequency, N-Grams, Sentence Length
	The Foundation of Stylometry
	Capturing Word Pairings and Style Patterns
	Measuring Rhythm and Flow
	Combining All Extracted Features into a Single Pipeline

	Training a Simple Classifier for Authorship Detection (scikit-learn)
	Preparing Data for Training
	Loading Text Samples into a DataFrame

	Converting Features into Numerical Vectors
	Training a Classifier
	Predicting the Author of a New Text

	Conclusion
	Points to Remember
	Key Terms
	Task to Complete

	8. Automating Data Reports
	Introduction
	Structure
	Using AI to Generate Scripts for Data Ingestion and Cleaning
	Data Ingestion
	Cleaning the Data
	Validating the Data
	Creating Reusable Functions
	Hands-on Tips while Following the Rules

	Summarizing Data with Pandas and NumPy
	Using Pandas for Quick Summaries
	Incorporating NumPy for Numerical Insights
	Creating a Summarized Table for Reporting
	Prompting Best Practices


	Data Visualization with Matplotlib and Seaborn
	Why Visualization Comes after Summarization
	Installing Required Libraries
	The Foundation
	Prompting ChatGPT Effectively

	Clarity and Defaults
	Bar Charts for Categorical Comparisons
	Visualizing Distributions
	Combining Summaries with Visuals

	Exporting Reports as PDF and Excel with ReportLab and openpyxl
	Installing the Required Libraries
	Choosing the Right Output Format
	Exporting Data to Excel with openpyxl
	Writing Structured Excel Reports
	Formatting Excel Reports with openpyxl
	Exporting Reports to PDF with ReportLab
	Prompting ChatGPT for PDF Generation
	Adding Charts to PDFs

	Building an Automated Weekly Sales (or Performance) Report Pipeline
	What We are Building
	Project Setup
	Required Libraries

	Conclusion
	Points to Remember
	Key Terms

	9. Building an AI-Powered Web Application
	Introduction
	Structure
	Using AI to Scaffold Python Backend Code
	Step 1: Decide What We are Building
	Step 2: Reviewing the Generated Structure
	Step 3: Installing What You Need
	Step 4: Writing the Initial Backend Endpoint
	Step 5: Integrating the AI Logic
	Step 6: Running the Backend
	Step 7: Testing the AI-Powered API

	Building REST APIs with Flask
	What “REST” Means
	Step 1: Expanding Our API Intentionally
	Step 2: Adding a GET Endpoint
	Step 3: Making POST Endpoints More Robust
	Step 4: Testing Error Cases
	Step 5: Keeping Routes Readable as They Grow
	Step 6: Why Flask Works Well for Learning APIs


	Connecting the Python Backend to a Simple Frontend (HTML and JavaScript)
	Step 1: Organizing Your Project Structure
	Step 2: Serving an HTML Page from Flask
	Step 3: Writing a Simple HTML Interface
	Step 4: Writing JavaScript to Call the API
	Step 5: Testing the Full Flow
	Common Issues (What They Teach You)

	Error Handling and Testing with AI-Assisted Debugging
	Understanding from Where Errors Come
	Reading Flask Error Messages Properly
	Writing Defensive Code
	Debugging Frontend Errors with Intention
	Using ChatGPT to Debug, Not Guess
	Basic Testing without Extra Tools
	Knowing When Not to Trust AI Suggestions

	Conclusion
	Hands-on Project: Build a Mini AI-Powered Web Application
	Define the Purpose
	Scaffold the Backend
	Design the API Contract
	Build the Frontend
	Integrate AI Logic
	Handle Errors and Edge Cases
	Improve Structure

	Key Terms
	Points to Remember

	10. Best Practices and Optimization
	Introduction
	Structure
	Writing Clean, Readable Python Code
	Small Functions Beat Smart Functions
	PEP 8: A Shared Language, not a Rulebook
	Using AI as a Code Reviewer


	Testing Strategies: Unit Tests with Pytest and AI-Assisted Test Case Generation
	Why Testing Matters
	Unit Testing
	Pytest
	Basic Pytest Structure (Conceptual)
	Writing Your First Meaningful Tests
	Edge Cases: Where Bugs Usually Hide
	Using AI to Generate Better Test Cases
	AI-assisted Debugging When Tests Fail
	When to Write Tests in a Project

	Version Control and Collaboration with GitHub
	Conclusion
	Future Directions
	Deepen Your Python Fundamentals
	Build More Small, Real Projects
	Go Deeper into Testing and Debugging

	Learn Basic Backend Architecture
	Use AI as a Long-term Learning Partner

	Key Terms
	Points to Remember

	Index



