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Foreword

I still remember the day—December 5, 2022—when | used GitHub Copilot for the
first time, and it wrote a complete function before | finished writing the comment. It
wasn't just faster; it felt different. | felt like | wasn't coding alone anymore, and that
moment changed how | thought about writing software. Not because Al replaced my
thinking, but because it helped me to think bigger, build faster, and learn continu-
ously while shipping real code.

In the last few years, I've had the privilege of being at the forefront of the Copilot
revolution, advising my teams at Microsoft, integrating Al-powered workflows, and
sharing best practices with the global developer community. Fast forward to now:
we have a matured, powerful Al coding assistant that has evolved far beyond a tool
for autocomplete suggestions. GitHub Copilot transformed into a sophisticated pair
programmer that understands context, engages in natural language conversations,
generates unit tests, refactors legacy code, and even integrates into our develop-
ment workflows. It is not just a productivity hack anymore, but a foundational tool
in reshaping how millions of developers today write and learn from GitHub Copilot. |
highly recommend reading my recent Business Insider* article about how as a Prin-
cipal Software Engineering Manager at Microsoft, Al helped me in my day-to-day
activities.

Dr. Gomathi, a Microsoft MVP, Microsoft certified trainer (MCT), and passionate Al
advocate, has poured her deep technical expertise and teaching experience into
every chapter, from setting up Copilot across multiple IDEs to crafting effective
prompts, automating tests, avoiding common pitfalls, and preparing for the future of
Al-powered development. This isn't just another tech book. It's comprehensive with
hands-on practical knowledge to help those who want to master GitHub Copilot. I'm
grateful she wrote this book. And I'm grateful you're reading it.

We're at the beginning of something transformative. Al-powered development is no
longer experimental; it's becoming standard practice in every company. Developers
who learn to work with Al, who understand how to prompt effectively, iterate intel-
ligently, and maintain human oversight, will have a massive advantage in the years

* https://www.businessinsider.com/microsoft-manager-ai-reduces-busywork-not-daily-
workload-2024-10
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ahead. This book is your foundation for that future. Whether you're a student learning
to code, a professional looking to boost productivity, or a team leader exploring Al-
assisted workflows, the lessons here will serve you well.

There is a truth I've come to embrace in this new Al and agentic landscape:
"Al will not replace your job, but a person who is leveraging Al can.”

Start leveraging GitHub Copilot and go write some code. Copilot is waiting—and so is
the future.

Happy coding!

Naga Santhosh Reddy Vootukuri
Principal Software Engineering Manager
Microsoft, Azure SQL Server

(Cloud+ Al division)
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INntroduction

GitHub Copilot is an Al-powered coding assistant designed to help developers write
better code faster. Built on OpenAl’s Codex and deeply integrated with popular IDEs
such as Visual Studio Code, JetBrains, and Neovim, it works alongside you like a virtual
pair-programmer. Copilot suggests entire functions, generates unit tests, assists with
debugging, and even helps refactor legacy code. It reduces repetitive work, accelerates
learning, and makes complex coding tasks more approachable, whether you are building
web apps, automating scripts, or exploring data pipelines.

Copilot is more than an autocomplete tool; it is a true productivity partner. You can
describe your intent in plain English, and it translates that into working code across mul-
tiple programming languages. From writing queries in SQL to creating responsive web
layouts in HTML and JavaScript, or developing enterprise logic in Python and C#, Copilot
adapts to your project’s context and provides intelligent, context-aware suggestions. It
helps you focus on the logic and design of your solutions while handling much of the
boilerplate code.

Who this book is for

GitHub Copilot Step by Step and other books in the Step by Step series are designed for
beginning to intermediate developers. This book is for anyone who wants to understand
and use Copilot effectively, regardless of whether you are a student just learning to
code, a professional developer seeking to boost productivity, or a team member
working in collaborative enterprise environments.

It is especially valuable for:

m  Software developers (front-end, back-end, full-stack)
®  Data engineers, analysts, and Al/ML practitioners

®  (Cloud developers and DevOps engineers



Introduction

B Solution architects and automation engineers

B Students, freelancers, and hobbyists who want to code smarter, not harder

How the book is organized

This book is organized into ten chapters, each building your knowledge of GitHub
Copilot in a structured way.

B Chapter 1introduces GitHub Copilot, explaining its core features, benefits,
limitations, and the responsible Al principles behind it.

B Chapter 2 walks you through setting up Copilot across popular IDEs such as
Visual Studio Code, JetBrains, and GitHub Codespaces, covering account setup,
installation, and configuration.

B Chapter 3 focuses on writing effective prompts, teaching you how to guide
Copilot to generate accurate, context-aware code.

B Chapter 4 shows how to enhance code efficiency with Copilot by automat-
ing repetitive tasks, refactoring existing code, and applying best practices for
cleaner design.

B Chapter 5 explores Copilot's role in debugging and troubleshooting, helping
you detect errors, suggest fixes, and optimize performance.

®  Chapter 6 demonstrates how to write and automate tests with Copilot,
including unit tests and integration testing for different frameworks.

B Chapter 7 highlights Copilot’s value in collaboration by assisting with code
reviews, documentation, and shared coding practices.

B Chapter 8 presents real-world scenarios, showing how Copilot supports work-
flows in areas like data science, cloud development, and enterprise applications.

®  Chapter 9 identifies common pitfalls developers face when using Copilot and
provides strategies to avoid them, ensuring responsible and effective use.

®  Finally, Chapter 10 looks ahead to the future of Al in software development,
exploring emerging trends, ethical considerations, and how tools like Copilot
will continue to evolve.
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Introduction

This structure supports two types of readers. If you are new to GitHub Copilot or
generative Al, the early chapters will help you build a strong foundation with clear
explanations, setup instructions, and guided exercises. If you are already familiar with
Copilot or prompt engineering, you can skip ahead to the later chapters to focus on
advanced use cases, workflow integration, collaboration, and professional practices.

The book has been designed to lead you step by step through the tasks you're most
likely to perform with Copilot in your everyday development work. Because genera-
tive Al is creative by nature, you will discover new possibilities as you experiment with
prompts, explore different coding contexts, and apply Copilot to your own projects.
Each topic is self-contained, so you can jump in wherever you need specific skills or
reinforcement.

Download the practice files

Before you can complete the exercises in this book, you need to download the book's
practice files to your computer. These practice files, and other resources, can be
downloaded from the following page:

MicrosoftPressStore.com/gitcopilot/downloads

The following table lists the practice files for this book.

Chapter File
Chapter 5: Debugging and Troubleshooting buggy_functions.py
Code with Copilot error_handling_cases.py

identify_issues.py

performance_review.py

Errata, updates, and support

We've made every effort to ensure the accuracy of this book and its companion
content. Any errors that have been reported since this book was published are
listed at:

MicrosoftPressStore.com/gitcopilot/errata
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If you find an error that is not already listed, you can report it to us through the
same page.

For additional book support and information, please visit
MicrosoftPressStore.com/Support.

Please note that product support for Microsoft software and hardware is not offered
through the previous addresses. For help with Microsoft software or hardware, go to
support.microsoft.com.
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Setting up

GitHub Copilot

for your
development
workflow

Practice files

There are no practice files for this chapter.

Getting started with GitHub Copilot begins with setting
up the right environment for your development needs.
Whether you're a beginner exploring Al-powered cod-
ing for the first time or a seasoned developer integrating
Copilot into an existing workflow, the setup process lays
the foundation for a smooth and productive experience.
This chapter walks you through everything you need

to get Copilot up and running—from choosing a suit-
able subscription plan to installing Copilot in popular
IDEs like Visual Studio Code, JetBrains IDEs, and GitHub
Codespaces.

You'll also learn how to configure Copilot to suit your
coding preferences, verify that it's working properly, and
write your first Al-assisted code. The chapter includes
tips on troubleshooting common issues and using best
practices to ensure a successful onboarding experience.

In this chapter

Set up your GitHub account and
select a Copilot plan

Install Copilot in your
development environment

Configure permissions and
personal settings

Test Copilot with sample prompts
across languages

Troubleshoot installation issues
and common errors

Apply best practices for using
Copilot effectively

Explore Copilot’s functionality in
online and offline modes
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Whether you're working online or offline, you'll gain a clear understanding of how to
optimize your setup to make the most of what Copilot has to offer.

Set up your GitHub account and select a
Copilot plan

Before you begin using GitHub Copilot, you need to set up a GitHub account and
choose an appropriate subscription plan that fits your development needs. Whether
you're a student trying Copilot for the first time or a professional exploring Al-
powered development, this section guides you through the account creation process,
explores available pricing tiers, and explains eligibility for free access to premium fea-
tures. With your account and plan in place, you'll be ready to integrate Copilot into
your development environment.

Prerequisites and account setup

Before you can start coding with GitHub Copilot, there are a few key steps to com-
plete. This section guides you through setting up your GitHub account, choosing the
right plan for your needs, and understanding the differences between free trials and
paid subscriptions.

@ SEE ALSO The next section walks you through installing GitHub Copilot in your
preferred development environment—whether on the desktop or in the cloud.

Creating a GitHub account

GitHub Copilot requires a GitHub account. If you don't have one already, follow these
steps:

1. Visit https://github.com.
2. Click on Sign Up.

3. Enter your email address, password, and username.


https://github.com

Set up your GitHub account and select a Copilot plan

]

Already have an account? Signin = -
Create your free Sign up to GitHub

account Email

Password’

See what's included v

Username’

The GitHub free account sign-up page

4. Choose whether to receive updates and offers and solve the CAPTCHA.
5. Verify your email address by clicking the link GitHub sends to your inbox.

6. Complete your profile and preferences. (This is optional but recommended for
new developers.)

Once you're registered, you'll have access to all of GitHub's features, including reposi-
tories, issue tracking, project management tools, and, of course, GitHub Copilot.

@ TIP You can use the same GitHub account across multiple devices and IDEs. If you're a
VS Code user on both desktop and the web, your settings will sync automatically when
you're logged in.

A IMPORTANT While GitHub Copilot supports multiple IDEs, all examples and
demonstrations in this book are provided using Visual Studio Code (VS Code). This
ensures consistency and ease of replication for most developers, as VS Code is free and widely
adopted and has seamless Copilot integration.

GitHub Copilot plans: Free vs. paid

GitHub Copilot now offers three distinct subscription tiers to suit individual learners,
developers, and power users.
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The following table details the key differences between GitHub Copilot's Free, Pro,
and Pro+ plans, including pricing, feature access, and Al model availability. Please
note that features and availability may change over time. For the most up-to-date
plan comparison, visit the official GitHub Copilot plans page:
https://docs.github.com/en/copilot/get-started/plans-for-github-copilot.

Feature

Cost

Best for

Agent/chat
access

Completions

Models
available

Premium model
usage

Free trial

Free

$0 USD

Beginners, casual
users

50 requests/
month

2,000/month

Claude 3.5,
Sonnet, GPT-40

Limited

Always free

Pro (Most
Popular)

$10/month or
$100/year

Most developers,
students, individual
pros

Unlimited agent
mode and chats with
GPT-40

Unlimited code
completions

All'in the Free plan
plus Claude 3.7
Sonnet, o1, and more

6 times more
requests for latest
models than with the
Free plan

30-day free trial
available

Pro+

$39/month or $390/year

Advanced users, power
coders, Al tinkerers

Access to all models,
including GPT-4.5

30 times more premium
requests than the Free plan

All'in the Pro plan plus and
GPT-4.5

30 times more requests
than with the Free plan;
upgradable

No free trial

@ TIP Students, teachers, and verified maintainers of popular open-source projects can
access the Pro plan for free under GitHub Education benefits.

Which plan should you choose?

Which GitHub Copilot plan is right for you depends on your development goals and
frequency of use, as well as the level of Al capabilities you need. Here's a quick guide
to help you decide:


https://docs.github.com/en/copilot/get-started/plans-for-github-copilot

Set up your GitHub account and select a Copilot plan

B Choose the Free plan if you're just exploring Copilot, experimenting, or coding
occasionally.

®  Upgrade to Pro if you're coding frequently and need more completions,
advanced model access, and unlimited usage.

B Go for Pro+ if you want full model access, including GPT-4.5, and you work with
large-scale or high-performance Al tasks.

A IMPORTANT The Pro+ plan is best for enterprise developers and advanced individual
users who want maximum Al capability with minimal restrictions. It offers significantly
more compute and model access.

Getting free access to GitHub Copilot Pro as a student,
teacher, or open-source maintainer

GitHub Copilot Pro is a premium Al coding assistant that brings additional features
like enhanced suggestions, chat support (in some editors), and priority access to infra-
structure. While it's generally available via paid subscription, GitHub offers free access
to Copilot Pro for a select group of eligible users, including verified students, teach-
ers, and open-source maintainers, in recognition of their contribution to the tech
community.

How to qualify for free access to GitHub Copilot Pro

The following table outlines the eligibility criteria for students, educators, and open-
source maintainers to access GitHub Copilot Pro for free.

User category How to qualify

Verified student Students can apply at https://education.github.com/students.
Proof of academic enrollment (such as a student email address
or documents) is required.

Verified teacher Educators can apply at https://education.github.com/teachers.
Verification of teaching status is required.

Open-source maintainer ~ Maintainers of widely used public repositories may qualify.
GitHub automatically evaluates repository popularity and
contribution metrics. You can check your eligibility at https://
github.com/settings/copilot.
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@ TIP GitHub reevaluates eligibility monthly. So, if your student or maintainer status
changes, your access might be revoked unless reverified.

What if you're not eligible?

If you don't meet the free access criteria, you still have two solid options:

B Try GitHub Copilot Pro free for 30 days: Anyone can sign up for a one-time
30-day free trial. After the trial ends, you'll need to subscribe to a paid plan to
continue using Pro features.

®m  Use the GitHub Copilot Free plan: While more limited in functionality, the free
Copilot experience still offers Al coding suggestions within select IDEs. It's a
good starting point if you're exploring.

How to access Copilot Pro for free (if eligible)
Follow these steps to activate your free Copilot Pro access:
1. Sign in to GitHub by going to github.com and logging in with your GitHub
credentials.

2. Go to your Copilot settings. In the upper-right corner, click your profile picture
and select Your Copilot from the dropdown.

3. Check for eligibility. If you qualify for free access, you'll see the message
“GitHub Copilot Pro” informing you of your eligibility.

4. Activate access by clicking the Get Access to GitHub Copilot button and then
configure your usage preferences (e.g., telemetry settings, suggestion
behavior), and click Save and Complete.

A IMPORTANT You must be signed in to the same GitHub account that has been
verified as a student, teacher, or maintainer account. The system will not recognize
eligibility across multiple accounts.
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Install Copilot in your development
environment

GitHub Copilot is compatible with a wide range of integrated development environ-
ments (IDEs), enabling developers to integrate Al-assisted coding seamlessly into
their existing workflows. From web-based editors to powerful desktop environments,
Copilot enhances productivity across languages and platforms. The following table
lists the supported IDEs and briefly describes each of them, highlighting how Copi-
lot functions within these environments. The sections after the table provide further
information on the IDEs.

IDE Name Description

GitHub Codespaces Supports Copilot in browser via GitHub.dev or Codespaces for
quick editing.

Visual Studio Code Provides full-featured support for Copilot, including inline
suggestions and Copilot Chat.

Visual Studio Works with Visual Studio 2022+ for .NET, C#, VB.NET, and
enterprise development.

VS Code for Web Supports browser-based use of Copilot with Provides VS Code
(GitHub.dev) for light development.

JetBrains IDEs Includes IntelliJ, PyCharm, WebStorm, etc. and supports Copilot via
official plugin.

Neovim Provides an advanced text editor with Copilot using community
plugins.

Azure Data Studio Enables SQL/database development through use of Copilot with
extensions.

Eclipse Enables the Java IDE with Copilot support via a plugin. (This is less

seamless than VS Code.)

GitHub Codespaces

Installation required: No

Access method: Cloud based
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How to use:

1. Create or sign in with a GitHub account that has an active Copilot subscription
or trial.

2. Open https://github.com/codespaces In your browser.

3. Launch or create a Codespace. Copilot will already be integrated and available
in this cloud-hosted development environment.

w ) o UnstiesLiyre - codespac: M 4 == @ X

[ - T loph o Basx o@0B060 8¢
=) « P codespaces-blank [Codespaces: musical xylophone] &8~ iE IR =]
= o we e @ Untitled-1.ipynb ® & o -
Q <4 Generate -+ Code =+ Markdown | [» RunAll + L select Kernel

v In B B
p B
Python

7
&

PROBLEMS  OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS gbach +~ [ & = ~ X

¢ Welcome to Codespaces! You are on our default image.
- It includes runtimes and tools for Python, Node.js, Docker, and more. See the full list here: https://aka.ms/ghcs-default
-image
- Want to use a custom image instead? Learn more here: https://aka.ms/configure-codespace

® & To explore V5 Code to its fullest, search using the Command Palette (Cmd/Ctrl + Shift + P or F1).

@ Edit away, run your app as usual, and we'll automatically make it available for you to access.

@Gomathikrishna = /workspaces/codespaces-blank %

Spacesid {} & Celllof1 LayoutUS [

The GitHub Codespaces environment, displaying a Jupyter Notebook interface with Python kernel and
welcome terminal instructions

Visual Studio Code (VS Code)

Installation required: Yes
Access method: Desktop app
How to use:

1. Download and install VS Code from https://code.visualstudio.com.
Open VS Code and select the Extensions panel.

Search for GitHub Copilot.

A won

Click Install as shown in the following image


https://github.com/codespaces
https://code.visualstudio.com

Install Copilot in your development environment

g ¥ O Srati &8 (=]
U =+ B Extension: GitHub Copilor X @
Search Extensions in Marketplace v
GitHub Copilot
“ INSTALLED 2 9
GitHub @ github.com | €D 39436137 | Wrdr (97 2
GitHub Copliot o 394M ¥ 4 27ms

@ Your Al pair programmer Your Al pair programmer 3

oo NI CTND ggﬂnnggiﬂiixfhmpre

AL Language extension for .

& Development tools for Dynam

& Microsoit eRs

A t} Objest I:_'_mgl'_“.r R " : Installation
e, 7 R cpie e GitHub Copilot - Your Al peer

programmer

AZ AL Dev Tools/AL Code ... T

AZ AL f 0

Andraej Zwierzchowski [ GitHub Copilot is an Al peer programming teal that heips

you write code faster and smarter,
GlitHub Copil... =133 W 3,

@ Al chat features powered GitHub Copilot adapts to your unique needs allowing you
L T CTICR it Extensions | instal | to select the best model for your project, customize chat Marketplace
s responses with custom instructions, and utilize agent
-a far Al-p ed, lessly i peer

2 REC 1 ) g g

Published 2

The GitHub Copilot Extensions panel in Visual Studio Code, highlighting the Install button, extension details,
and version information

5. Sign in with your GitHub account to activate Copilot.

6. Begin coding. Copilot suggests completions as you type.

% Fie JEH) Selection  View 3 Statiooayit THER=]E

[ Exomplepy X Bow [M

O examples

1 Open chat (Ctrl+I), or seleg a Language (Ctrl+K M),
or fill with template to get started.
Start typing to dismiss or don't show this again.

Stationaryfxt G Ln1Coll Spacesd UTF-8 CRIF () Pythoe G A Select Imterpreter | (3

Visual Studio Code interface, showing the GitHub Copilot icons highlighted in both the top menu and
bottom status bar, indicating ways to launch the Al assistant
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Visual Studio (2022 and later)

Installation required: Yes
Access method: Desktop app
How to use:

1. Install Visual Studio from https://visualstudio.microsoft.com.
Go to Extensions, search for GitHub Copilot, and install it.

Sign in with your GitHub account to enable Copilot.

A won

Start coding in supported languages (e.g., C#, VB.NET). Copilot provides
suggestions.

VS Code for Web (GitHub.dev)

Installation required: No
Access method: Cloud based
How to use:

1. Go to https://github.dev and create or sign in with a GitHub account.
2. Navigate to any GitHub repository

v ) bwegy o il ve % 4 - 8 x
O A % plubdeghuide Gas o800 B
) £ dev [GitHub] DB 0
= EXPLORER v @ [Preview] README md ® Exercisepy A X Qe
@  DEV [GITHUB) ® Exercisepy
® Exercise.py £
p i) README.md

%

®
{-g} > OUTLINE

> TIMELINE

PRGN i mainc O @o0Mo0 Ln1.Col1 Spaces:4 UTF-8 CRLF {4 Python Layourus 01

The Visual Studio Code browser-based interface at github.dev, with a Python file open in the editor and the
file explorer displaying the project structure
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JetBrains IDEs (IntelliJ IDEA, PyCharm, WebStorm, etc.)

Installation required: Yes
Access method: Desktop app
How to use:

1. Download the JetBrains IDE of your choice from https://www.jetbrains.com.
2. Goto Settings > Plugins, search for GitHub Copilot, and click Install.

3. Log in with your GitHub account to activate Copilot. Copilot suggestions
appear inline as you write code.

Neovim

Installation required: Yes

Access method: Terminal/desktop
OS: Linux

How to use:

1. Download and install Neovim from https://neovim.io/
2. Install the github/copilot.vim plugin using a plugin manager (such as vim-plug).

3. Launch Neovim and authenticate Copilot through terminal login. Start
coding; Copilot will suggest completions inline as you type.

Azure Data Studio

Installation required: Yes
Access method: Cloud based
How to use:

1. Download Azure Data Studio from https://learn.microsoft.com/en-us/
azure-data-studio/.

2. Install the Azure Data Studio in Visual Studio Code.

3. Go to Extensions, search for GitHub Copilot, and click Install.
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4. Sign in with your GitHub account.

5. Begin working with SQL. Copilot provides Al assistance.

Eclipse

Installation required: Yes
Access method: Desktop app
How to use:

1. Download Eclipse from https://www.eclipse.org.

2. Goto Help > Eclipse Marketplace, search for GitHub Copilot, and install the
plugin.
3. Log in with your GitHub account.

4. Start coding. Copilot provides Al-powered suggestions for Java and other
supported languages.

Configure permissions and personal
settings

Once GitHub Copilot is installed and running in your IDE, you can tailor its behavior to
match your development style and project needs. GitHub offers a variety of custom-
ization options that help improve usability, reduce distractions, and maintain control
over your development environment. This section walks you through the key settings
you can adjust, including how suggestions are presented, how to control Copilot on a
per-language basis, and how your data is handled, how to change suggestion
behavior (e.g., number of suggestions, inline vs. in a panel), and how to use keyboard
shortcuts with GitHub Copilot.

GitHub Copilot offers a set of intuitive keyboard shortcuts that are designed to
streamline and accelerate your coding workflow. These shortcuts allow you to interact
with Copilot's Al-generated suggestions more efficiently, helping you accept, reject,
explore alternatives, and manage how suggestions appear in your editor. Knowing
these shortcuts enhances productivity and also reduces the friction between ideation
and implementation.


https://www.eclipse.org

Configure permissions and personal settings

The shortcuts may vary slightly depending on the IDE you're using (such as VS Code,
JetBrains IDEs, or Neovim), but most of the commonly used shortcuts are available in
Visual Studio Code, which is the IDE used throughout this book.

A IMPORTANT The ability to cycle through suggestions using Ctrl+] or Ctrl+[ may no
longer be available in the latest VS Code Copilot extension. Instead, you can manually
trigger suggestions using Alt+/.

Let's say you're writing a function, and Copilot offers a suggestion. To accept it, all you

need to do is press the Tab key. If the suggestion isn't helpful, press Esc to dismiss it.

To boost productivity, GitHub Copilot includes several keyboard shortcuts. The
following table lists and describes the most useful shortcuts.

Action

Accept current suggestion

Reject current suggestion

Trigger Copilot manually
(inline)

Show Copilot Labs feature
list

Accept suggestion
word-by-word

Show multiple suggestions
(panel view)

Toggle Copilot sidebar

Show next Copilot
suggestion

Show previous Copilot
suggestion

Keyboard Shortcut
Tab

Esc

Alt+/

Ctrl+Shift+Alt+E

Ctrl+—

Ctrl+Enter

Ctrl+Shift+A

Alt+]

Alt+[

Notes

Inserts the Al-generated code
suggestion inline.

Dismisses the current suggestion.

Useful when Copilot doesn’t auto-
suggest or when starting a new
line.

Opens experimental tools and
enhancements from Copilot Labs
(if enabled).

Accepts the suggestion one word
atatime.

Opens a list of alternative
completions (if supported).

Opens or closes the Copilot
sidebar in VS Code.

Cycles to the next suggestion
(only if cycling mode is available).

Cycles to the previous suggestion.

45



Chapter 2: Setting up GitHub Copilot for your development workflow

46

@ TIP You can customize or view these keyboard shortcuts in Visual Studio Code by
navigating to File > Preferences > Keyboard Shortcuts and searching for Copilot.
Keeping these shortcuts at your fingertips ensures a smoother, faster, and more productive
coding experience with GitHub Copilot.

Exploring the GitHub Copilot interface in VS Code

GitHub Copilot's integration with Visual Studio Code isn't just about code sugges-
tions. VS Code with GitHub Copilot provides a complete interface that empowers you
to control when, how, and where suggestions appear. Next, we will look at the key
elements of the interface along with practical use cases.

Copilot in the status bar: Real-time control over code suggestions

The Copilot status bar icon, located at the bottom right of the VS Code window (next
to the language selector), gives you access to quick toggles and settings. Let's look at
the options available when you click the status bar icon and consider some use cases.

g = 2 StationaryExt 8- pOoBEM0l - »
[ Examplepy X D M
O Examplepy

1 Open chat (Ctrl+I), or select a language
(Ctrl+K M), or fill with template to get
started.

Start typing to dismiss or don't show
this again.

Workspace Index

Locally indexed

Settings &
/| Code Completions (all files)
+'| Code Completions {Python)

+'| Next Edit Suggestions

20 @0MA1 StationaryExt @ Ln1Col1 Spaces:4 UTF-8 CRLF ()} Python & /A Select Interpreter

Visual Studio Code, showing a Copilot-related settings pop-up, including code completion and next edit
suggestions, with workspace indexing set to locally indexed

Locally Indexed (Workspace Index)

What it does: Tells you whether the Copilot suggestions are enhanced with your
current project files.



Configure permissions and personal settings

Use case: When you're working in a large codebase like a Django project, local
indexing helps Copilot provide more context-aware suggestions, such as referencing

existing models, views, or utility functions. -
Example: 2

def get_user_email(user_id):

Copilot suggests:

return User.objects.get(id=user_id).email

Because your project is indexed, Copilot knows you're using Django ORM.
Code Completions (All Files)
What it does: Enables Copilot suggestions across all file types.

Use case: You're working in a full-stack project with both Python and JavaScript files,
and you want Copilot to help in both.

Example: In app.js, you begin typing a fetch() call, and Copilot suggests a full API call
with error handling.

Code Completions (Python)

Use case: You're preparing for a data science assignment and want Copilot's help
specifically in .py files but not in README files.

Example:

import pandas as pd
df = pd.read_csv(

Copilot suggests available CSV files in the project folder.
Next Edit Suggestions
What it does: Suggests what to do next after a code change.

Use case: You just wrote a new class, and Copilot immediately recommends test cases
or docstrings.
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Example:

class InvoiceProcessor:
def process(self):
pass

Copilot suggests:

# def test_invoice_processor():
# processor = InvoiceProcessor()
#

Top bar Copilot menu: Interact, chat, and configure

At the top right of VS Code (next to the split editor and layout icons) is the Copilot
icon, which you can click to open the GitHub Copilot menu. Next, we'll look at the
options available in this menu.

E B stationaryExt OB =

O Examplepy X Open Chat Al B [0 s

Editor Inline Chat

) Bemplep
1 Open chat (Ctr f“““‘ ; R4 language
(Ctrl+K M), or :::jt:ﬂwmmh ate to get
started. -
Start typing to dismiss or don't show
this again.

Visual Studio Code with the GitHub Copilot menu expanded, showing multiple interaction and configuration
options for using the Al assistant

Open Chat (Ctrl+Alt+1)

Use case: You need help understanding a block of unfamiliar code or generating a
function on the fly.

Sample prompts:

“What does this regex do?”

“Generate a function to validate email format.”



Configure permissions and personal settings

Benefit: Think of this as your coding assistant; it is conversational, context-aware, and
fast.

Editor Inline Chat (Ctrl + I)

Use case: You're editing a class and want to ask for a method without opening the
sidebar.

Example: Highlight a method and then type the following prompt:
“Convert this function to async and add error handling.”
Benefit: Perfect for in-place refactoring or micro-improvements.

Quick Chat (Ctrl+Shift+Alt+L)

Use case: You're writing a loop and are stuck. Use Quick Chat for a one-line prompt
without switching focus.

Sample prompt:
“Generate a for-loop to iterate over a list of files and print the filenames.”

Configure Code Completions

Use case: You're working on a sensitive codebase and want to limit suggestions to
only certain file types.

@ TIP You can toggle completions for file types like .ipynb, .json, and .sql.

Manage Copilot

Use case: You need to access your Copilot account, disable telemetry, switch to Copi-
lot for Business, or set up organization-wide preferences. Or you need to custom-
ize how Copilot handles suggestions, integrates with other extensions, or operates
offline.
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@ TIP Combine chat, inline chat, and indexing for best results. Chat gives high-level
contextual help, inline chat offers precision edits, and indexing ensures that suggestions
are project aware.

Test Copilot with sample prompts across
languages

This section guides you through the process of verifying GitHub Copilot’s installation
by writing your first prompt and observing suggestions in multiple programming lan-
guages. It also covers how to use keyboard shortcuts to control suggestions.

Step 1: Creating a file for each language

To enable Copilot to understand the language context, you must first create a file
with the correct extension in Visual Studio Code.

v [ Testing Code
. [ indexhtml
3 query.sql
3 scriptjs
3 test.py

Folder structure in Visual Studio Code, displaying HTML, SQL, JavaScript, and Python files under the Testing
Code directory

To verify Copilot functionality across programming languages, you can start by
creating test files. The following table shows the file extension and steps to create
them in Visual Studio Code.

Language File extension Steps to create a file

Python .py File > New File > Save As > test.py
JavaScript Js File > New File > Save As > script.js
SQL .sql File > New File > Save As > query.sq|
HTML html File > New File > Save As > index.html



Test Copilot with sample prompts across languages

@ TIP The file extension tells Copilot which programming language you're working in,
enabling it to generate accurate code.

Step 2: Writing a sample function with a comment

Once your file is created and open, you can write a natural language comment that
describes the functionality you want. Copilot will respond with code suggestions in
real time. Let's start with the Python file test.py.

Example:
#function to calculate factorial of a number

Copilot suggestion:

def factorial(n):

if n < 0:

return "Invalid input"”
elif n==0 or n ==

return 1
else:

result = 1

for i in range(2, n + 1):
result *= i

return result

B Examplepy D indexhtmi B querysql D seripts O testpy 1 @ e B 1 1
D) testpy > @ fact
1 #function to calculate factorial of a number
2 def factorial(n):
if n == @:
return 1
else:
return n * factorial(n-1)

Python code generated by GitHub Copilot, based on a comment to calculate the factorial of a number,
demonstrating Al-assisted coding with recursion

Step 3: Testing suggestions in multiple languages

You can try the same idea with other files to verify that Copilot works across
languages.
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JavaScript (script.js)
Prompt:

//function to check if a number is prime

Suggested output:

D Example.py a index.htmi D query.sql D scriptjs 1 @ D testpy 1 @ ED
wscode # Testing Code 2 D scnpts / @ isPrime
1 //function to check if a number is prime 1

funct ion isPrime(num) {_

if (num <= 1) return false;

for (let 1 = 2; 1 < num; i++) {
if (num % i === @) return false;

}

return true;

JavaScript function generated by GitHub Copilot from a comment to determine if a number is prime,
highlighting Al-assisted code generation with syntax coloring

SQL (query.sql)
Prompt:

-- get top 5 highest paid employees

Expected output:

D Example. py D index.htm| B querysgl @ D scriptjs 1 @ D testpy 1 @
code » Testing Code O query.sqg|
1 -- get top 5 highest paid employees
SELECT first_name, last_name, salary
FROM employees
ORDER BY salary DESC
LIMIT 5;

11 Accept Accept Word

SQL query generated by GitHub Copilot to select the top five highest-paid employees from an employee
table, with Copilot's in-line suggestion options visible



Troubleshoot installation issues and common errors

HTML (index.html)
Prompt:

<lI-- create a responsive navbar using a Bootstrap --> 2

Suggested output:

O samplepy O indexhtm! ® [ querysgt ® [scriptis 1@ [Mtestpy 1 @ m s
1 <l-- create a responsive navbar using a Bootstrap--»
2  <IDOCTYPE html>»
3  <html lang="en"»
4 khead>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.8">
<title>Responsive Navbar</title>
<link rel="stylesheet"” href="https://stackpath.bootstrapcdn.com/bootstrap/4
<style>
body {
padding-top: 56px; /* Adjust for fixed navbar */
}
</style>
5 </html>

HTML boilerplate generated by GitHub Copilot based on a comment to create a responsive navbar using a
bootstrap, illustrating Al assistance in web development

Troubleshoot installation issues and
common errors

Even with a streamlined setup process, you may occasionally encounter issues when
installing or activating GitHub Copilot. This section outlines common problems and
provides solutions to help you get up and running quickly.

Copilot extension not appearing in the IDE

Problem:

You've installed GitHub Copilot, but the extension doesn’t show up in Visual Studio
Code or another IDE.

53



Chapter 2: Setting up GitHub Copilot for your development workflow

Solutions:

B Ensure that you are using a supported version of the IDE.
B Restart the IDE and check the Extensions panel again.

B Manually trigger Copilot by pressing Ctrl+Shift+P and then search for
“Copilot.”

Authentication or sign-in issues

Problem:
You're prompted to sign in repeatedly, or GitHub Copilot refuses to authenticate.
Solutions:

B Make sure you are signed in with a GitHub account that has an active Copilot
subscription.

B Open the Command Palette (Ctrl+Shift+P) and run GitHub: Sign Out. Then run
GitHub: Sign In again.

B Check your network connection and firewall settings (especially in enterprise
environments).

Copilot suggestions not appearing

Problem:
You're writing code, but Copilot does not provide any suggestions.
Solutions:

B Ensure that you are in a supported file type (.py, .js, .html, etc.).
B Press Alt+/ (or Ctrl+Enter) to manually trigger suggestions.

m  Check to see if the Copilot icon in the status bar shows Disabled. If it does,
re-enable Copilot through the status bar menu.

B Check to see if the Copilot icon in the status bar shows Offline. If it does,
reconnect to the internet.

54



Troubleshoot installation issues and common errors

Extension installation fails or is blocked

Problem:

The GitHub Copilot extension fails to install or update.

Solutions:

B Run VS Code as Administrator (Windows) or with elevated permissions (macOS/
Linux).

®  Try uninstalling and reinstalling the extension.

®  Check if your network proxy or antivirus is blocking extension downloads.

Copilot Chat or Labs features not available

Problem:

You can use Copilot suggestions, but advanced features like Chat or Labs don't
appear.

Solutions:

m  Verify that you are on the Pro or Pro+ plan as some features require higher-tier
subscriptions.

B Make sure the GitHub Copilot Chat extension (which is separate from the core
Copilot extension) is installed.

B Check experimental feature toggles in your IDE settings.

Slow or laggy suggestions

Problem:
Suggestions take a long time to load, or typing feels delayed.
Solutions:

® Disable other heavy extensions to improve IDE performance.
®  Switch to a lightweight file or reduce the number of open tabs.
B Ensure that you have a stable internet connection, as Copilot fetches sugges-

tions from the cloud.
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@ TIP Use the GitHub Copilot status icon in the bottom-right corner of VS Code to get
real-time updates on Copilot's connectivity and activity.

@ SEE ALSO For additional help, refer to the official GitHub Copilot troubleshooting
guide:https://docs.github.com/en/copilot/how-tos/troubleshoot/troubleshooting-common-
issues-with-github-copilot.

Apply best practices for using Copilot
effectively

As you begin your journey with GitHub Copilot, understanding how to work strategi-
cally and thoughtfully with the tool is key to maximizing its value. Copilot is not just a
code-completion assistant; it's a generative Al model that interprets your comments,
code structure, and intent to suggest possible implementations. While it can save time
and reduce repetitive coding tasks, it's not perfect or infallible.

The initial days of using Copilot are critical for developing productive habits and set-
ting the right expectations. It's important to learn how to interpret the suggestions
Copilot provides, how to effectively prompt it using comments, and when to trust or
modify its output. Without proper guidance, developers may either over-rely on
suggestions or fail to utilize the tool to its full potential.

This section offers a practical set of best practices tailored for first-time users, ensur-
ing that your early experiences with GitHub Copilot are effective, secure, and aligned
with your development goals. Whether you're a student, a professional, or an open-
source contributor, these practices will help you build confidence and mastery in
using Al-assisted development tools.

When to accept, modify, or reject suggestions

Copilot generates code based on context, which means its suggestions may not
always be accurate, secure, or optimal. Knowing when to accept, modify, or reject
suggestions is a vital part of the learning curve.

Accept suggestions when:

B The code output is syntactically and logically corrected for your needs.


https://docs.github.com/en/copilot/how-tos/troubleshoot/troubleshooting-common-issues-with-github-copilot
https://docs.github.com/en/copilot/how-tos/troubleshoot/troubleshooting-common-issues-with-github-copilot

Apply best practices for using Copilot effectively

B The suggestion matches your intended structure or logic.
B You've reviewed the suggestion and verified that it meets any security or per-
formance standards.
Modify suggestions when:
B The structure is correct, but the logic needs refinement.

B Variable names, formatting, or comments need to follow your project’s
conventions.

B The code is almost correct but requires context-specific adjustments.

Reject suggestions when:

B The code is irrelevant, incorrect, or inefficient.
B The code does not align with the best practices (e.g., security, architecture).

B Copilot introduces patterns you do not want junior developers or your team to
follow.

A IMPORTANT Always review suggestions critically, especially in production-grade or
security-sensitive applications.

Using comments effectively to prompt Copilot

Copilot heavily relies on natural language comments to understand what you intend
to write. Writing clear, descriptive comments before you start to code can significantly
improve the relevance of suggestions.

Consider the following tips for writing effective prompts.

Be specific
A specific prompt like this:

# Calculate the factorial of a number using recursion

yields better results than this:

# Factorial
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Include structure

If you know the structure you want, include it. For example:

# Create a Python function that accepts a list of integers and returns the even numbers.

Break down logic

Writing step-by-step logic in comments helps Copilot understand complex tasks.
Here's an example:

# Step 1: Check if the list is not empty
# Step 2: Filter elements greater than 10

# Step 3: Return the filtered list

Use docstrings

Starting with a function name and a docstring helps Copilot infer functionality.

@ SEE ALSO Chapter 3: Writing effective prompts for Al-powered coding dives deeper
into writing clear and effective prompts to get the most out of Copilot's Al suggestions.

Setting realistic expectations as you onboard
Copilot is not a silver bullet. It's a coding assistant, not a replacement for human judg-
ment or experience.

Keep in mind these key points:

m  Copilot doesn’t understand your business logic. Copilot can't fully grasp your
project’s domain context or long-term architecture. Always cross-check logic
and performance.

®  Quality depends on context. The more context you provide—like descriptive
comments, file structure, or function names—the better the suggestions.

B Trial and error is part of the process. Don't expect perfect results immediately.
Use Copilot iteratively: Try, observe, and modify.




Explore Copilot's functionality in online and offline modes

B Monitor code quality and style. Copilot may use patterns or syntax styles that
differ from your team'’s guidelines. Use linters, formatters, and manual reviews

to maintain consistency. -

The importance of security and compliance checks
Never assume that Copilot-generated code is safe for production. Always run security

scans and perform audits as needed.

The following table summarizes common best practices and common pitfalls when
using GitHub Copilot effectively.

Do Don't

Write clear and specific comments Use vague prompts like // do something

Review suggestions before accepting Blindly copy and paste Copilot code

them

Customize suggestions to fit project Assume that Copilot understands business

standards logic

Use Copilot to speed up the creation of Use Copilot to replace deliberate design

boilerplate code decisions

Start with simpler use cases Jump straight into complex systems with
Copilot

Explore Copilot’s functionality in online and
offline modes

GitHub Copilot is a cloud-powered Al tool that depends heavily on access to online
resources for its real-time suggestions. However, developers today work in a mix of
environments—some entirely cloud based (like GitHub Codespaces) and others locally
installed and sometimes even offline. Understanding how Copilot behaves in both sce-
narios is essential to plan your workflow, avoid surprises, and maximize efficiency.

GitHub Codespaces integration

GitHub Codespaces is a cloud-hosted development environment that runs entirely in
the browser or from Visual Studio Code. It allows you to spin up container-based dev
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environments with all your tools, dependencies, and extensions—on demand. Copilot
integrates natively and seamlessly into GitHub Codespaces, making it ideal for devel-
opers who want to:

B Start coding instantly without local setup.
B Work from anywhere with consistent environments.

B Get real-time Copilot suggestions with minimal latency.

Use case example

A student working on a group project can open Codespaces directly from the GitHub
repo, write a comment like:

// function to calculate prime numbers in JavaScript

and get an instant, intelligent suggestion from Copilot without any local setup. All
suggestions are served from GitHub's cloud infrastructure.

@ TIP GitHub Codespaces ensures that Copilot remains active as long as internet access
is available, since the environment is inherently online.

How Copilot works without an internet connection
(limitations)

GitHub Copilot requires an active internet connection for generating suggestions.
This is because Copilot doesn't run its model locally; it sends your prompt (e.g., com-
ments or code context) to the GitHub Copilot servers, which return relevant comple-
tions. However, it is available in offline mode, which can be useful if you temporarily
lose connectivity (such as on a plane or in a restricted network environment) and still
need to keep working with your existing code.

These are the key limitations in offline mode:

B No suggestions: If your machine goes offline, Copilot cannot provide new
completions or suggestions. The Copilot icon typically shows a warning or
“offline” message in such cases.

B No updates or learning: Copilot cannot fetch new context or respond to
changes in real time.
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B Cached data is limited: Even if you had previous suggestions, they are not
stored locally in a meaningful way for reuse.

m  Feature access is blocked: Features like Labs, feedback submission, and

telemetry are inaccessible offline.

Use case caution

If you're coding on a plane or in a remote area with no internet, Copilot won't
function. Developers in such scenarios should prepare code templates, snippets, or
reference materials in advance, or they can temporarily rely on traditional IDE features
like IntelliSense.

GitHub Copilot mode comparison

The following table compares GitHub Copilot’s availability and performance across
different development environments, both online and offline.

Copilot
Mode availability = Performance Ideal for
GitHub Full support Fast, cloud Quick setup, remote collaboration,
Codespaces based cloud-first teams

(online)

Local IDE (online)  Full support  Slightlatency ~ Personal projects, enterprise
workstations

Offline (local) Not available No Not recommended for Copilot usage
suggestions

A IMPORTANT If you're concerned about data privacy when working online, you can
configure Copilot's telemetry and data-sharing settings under your IDE's GitHub
Copilot preferences.

@ SEE ALSO If you're curious about how Copilot compares across real-world projects
and environments, check out Chapter 8, which offers in-depth use cases and developer
workflows.
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Skills review

In this chapter, you learned how to:

Set up a GitHub account and choose the appropriate Copilot subscription plan.

Understand the differences between the Free, Pro, and Pro+ tiers of GitHub
Copilot.

Install GitHub Copilot in supported IDEs, including Visual Studio Code, JetBrains
IDEs, and GitHub Codespaces.

Configure Copilot settings to match your development style and file
preferences.

Use keyboard shortcuts and interface features to control Copilot's
suggestions and behavior.

Test your setup by writing prompts in different languages, like Python,
JavaScript, SQL, and HTML.

Troubleshoot common installation and activation issues with GitHub Copilot.
Apply best practices for prompting Copilot effectively and securely.

Understand how Copilot functions differently in online and offline environ-
ments, including GitHub Codespaces integration.



Practice tasks

No practice files are necessary to complete the practice tasks in this
chapter. Follow the steps below to reinforce the concepts and tools
introduced in each section.

Practice tasks

Set up your GitHub account and select a Copilot plan

Create your GitHub account and explore available Copilot plans:

1.

o vk W

Open your browser and go to https://github.com.

Select Sign Up and enter your email, password, and username.
Complete the CAPTCHA and email verification steps.

Navigate to https://github.com/features/copilot.

Compare the Free, Pro, and Pro+ subscription options.

Select Start Free Trial if applicable or subscribe to the plan that suits your needs.

Install Copilot in your development environment

Set up GitHub Copilot in your preferred IDE:

Open https://code.visualstudio.com and install Visual Studio Code.
Launch VS Code and open the Extensions panel (Ctrl+Shift+X).

Search for GitHub Copilot and then click Install.

Sign in with your GitHub account when prompted.

Verify that the Copilot icon appears in the bottom-right corner of the IDE.

Repeat steps 2-5 in another supported IDE, like JetBrains or Codespaces, if
desired.

Configure permissions and personal settings

Customize Copilot behavior in VS Code:

1.
2.

In VS Code, go to File > Preferences > Settings.

Search for Copilot to view all available settings.
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3. Adjust the suggestion frequency, panel view, and language preferences.
4. Open Keyboard Shortcuts and test:

a. Alt+/ to trigger a suggestion.

b. Tab to accept a suggestion.

c. Ctrl+Enter for multiple options.

5. Explore the Copilot sidebar and Labs features (if available).

Test Copilot with sample prompts across languages
Try prompts in Python, JavaScript, SQL, and HTML:

2. Create the following new files in VS Code:
a. test.py
b. scriptjs
c. query.sql
d. index.html
3. Ineach file, write a comment that describes a function or layout:

a. Intest.py, try this prompt:
# function to calculate factorial

b. In script,s, try this prompt:
// check if number is prime

c. Inquery.sql, try this prompt:
-- select top 5 salaries

d. Inindex.html, add this prompt:

<!-- responsive navbar using Bootstrap -->

4. Observe Copilot's suggestions and accept or modify them.
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Troubleshoot installation issues and common errors

Simulate and resolve common Copilot setup issues:

1.
2.
3.

Disconnect from the internet and confirm that Copilot goes offline.
Reconnect and restart VS Code.

Open the Command Palette (Ctrl+Shift+P) and run GitHub: Sign Out and then
GitHub: Sign In.

Try triggering suggestions in an unsupported file type (e.g., a .txt file) to
observe limitations.

Visit your GitHub Copilot dashboard to confirm your subscription status.

Apply best practices for using Copilot effectively

Learn to prompt Copilot for optimal code suggestions:

1.

In a Python file, write vague and specific comments to compare results:

# function

VS.

# function to reverse a list

Try adding a step-by-step comment block:

# Step 1: Filter even numbers

# Step 2: Square them

Accept and test suggestions, modifying variable names and logic.
Create a docstring-based prompt and observe Copilot's understanding.

Write insecure code and observe whether Copilot flags or reinforces bad
practices.
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Explore Copilot's functionality in online and offline modes

Compare Copilot behavior in cloud vs. local setups:

1.

Open GitHub Codespaces and confirm that Copilot provides suggestions
immediately as you start typing code.

Use inline comments in Codespaces to test real-time completions.
Switch to local VS Code and simulate working offline.

Try using Copilot Chat (if on the Pro plan) and note what the chat experience
is like.

Review telemetry settings in your GitHub Copilot preferences.

Reflect on how cloud-first environments differ from local development.
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bug fixes, 147
code review, 216-217
security and compliance checks, 59
setting realistic expectations as you onboard,
58-59
testing, 187
using comments effectively, 57-58
when to accept, modify, or reject suggestions,
56-57
workflow, 245-247
BSD License, 24
bug fixes, 139, 145
best practices
applying fixes incrementally, 147
context-rich prompts, 147
cross-reference with logs or tests, 147
documenting fixes as you go, 147
checklist, 146
Copilot's role in, 145-146
prompt writing, 147-148
test failures, 148-149
built-in functions, 155

C

chat, 50
checklist
code review, 196-197
debugging, 142
error handling, 151
refactoring, 202-203
reviewing code for quality, 132133
Cl/cD
Copilot use cases, 320
workflow, creating, 292-294
class
defining with attributes, 111
templates, 107
clean coding practices
break long logic into helper functions, 121
common mistakes Copilot helps avoid,
121-123
improving function clarity, 121
toolkit, 123-124
CLEAR framework, 118-119. See also clean coding
practices
VS Code for Web, installing Copilot, 42
code stage, Al-assisted development
lifecycle, 240

code/coding. See also clean coding practices
Al-powered, 305-306
bug fixes, 145
checklist, 146
context-rich prompts, 147
Copilot's role in, 145-146
cross-reference with logs or tests, 147
documenting, 147
incremental, 147
prompt writing, 147-148
clean, 118
break long logic into helper functions, 121
common mistakes Copilot helps avoid,
121-123
improving function clarity, 121
CLEAR framework, 118-119
context, 145
debugging, 139, 140-141. See also debugging;
troubleshooting
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best practices, 144-145
checklist, 142
detecting issues in real time, 144
error handling, 150
checklist, 151
enhance validation logic and input
checking, 152
handling edge cases and providing fallback
logic, 152-153
try-except/try-catch blocks, 151
generation, 9-10
HTML, generating, 224-225
legacy, refactoring, 14-15
messy logic, cleaning up, 288-290
optimizing for performance, 116117
reducing memory usage, 117-118
using built-in functions and language
idioms, 155-157
using Copilot-driven insights, 153-154
using sets for faster lookups, 117
readability, 124128
real-time optimization, 308
redundant loop operation, 154
refactoring
copy and paste method, 173-174
legacy code, 14-15, 112-116
prompt template, 79-80
prompts, 197-198
renaming variables and functions, 199-200



simplifying conditionals and removing
redundancy, 199-200
reviewing, 128, 192, 214, 263-264, 314
alternative implementations, 208-209, 212
ask Copilot to improve its own output,
131-132
balance Al assistance with human
judgment, 196
best practices, 216-217
check logic against sample inputs, 129
checklist, 132-133, 196197
common Q&As, 218
Copilot code review vs. manual, 192
detecting outdated or deprecated patterns,
194-195
highlighting potential bugs and code
smells, 195
large datasets, 129-130
line-by-line, 283
look for hidden assumptions, 130
prompts, 196
security gaps, 131
spotting inefficiencies, 192-194
using linters and formatters, 283
validate with tests, 130131
security, 291
test failures, 148-149. See also tests/testing
vibe, 321-322
voice-first, 304-305
Codex, 1,2, 6,8
collaboration, 212-213, 214, 215, 263
facilitating, 319
pair programming, 214
pull requests, 213
sharing Al-generated snippets in chat or
documentation, 213
team, 312-313
using Copilot feedback, 217
using Visual Studio Code, 215-216
columns, creating from existing data, 109
comment/s, 3, 89-90, 296-297. See also
prompts/prompt writing
-based prompts, 72, 282-283
best practices, 19-20
-to-code, 11
describing multiple test scenarios, 169
explaining complex logic, 204-205
natural language, 70, 284-285
reuse, 106

updating, 205
using examples or constraints, 98-100,
285-286

writing a function using, 51
contact form handler, building, 259-260
context

code, 145

-rich prompts, 147, 271-272, 275-278
Copilot Chat, 309-310, 311

developer

copy and paste refactoring in a prompt, 173-174

core capabilities, Copilot, 12-13
autocomplete, 9
code generation, 9-10
comment-to-code, 11
function completion, 11-12
writing tests or documentation, 12
creating a GitHub account, 34-35
creativity, boosting, 19
cross-modal development, 307

D

data science and analytics, use cases

building machine learning models, 232-233

data cleaning and transformation,
230-231, 260
generating visualizations, 231-232
Jupyter notebook support, 233-234
database queries, handling, 228-229
debugging, 139, 140-141
5 Whys technique, 142-144
applying bug fixes, 145
checklist, 146
context-rich prompts, 147
Copilot's role in, 145-146
cross-reference with logs or tests, 147
documenting, 147
incremental, 147
prompt writing, 147-148
best practices, 144-145
checklist, 142
detecting issues in real time, 144
suggesting fixes while, 238-239
decision tree, creating, 232-233

deploy stage, Al-assisted software development

lifecycle, 242
developer, 90. See also software development
accountability, 24-25
Al-augmented roles, 317-318, 319

327



developer

328

Al supervisor, 318
collaboration facilitators, 319
prompt engineer, 318-319
changing roles, 264
continuous learning, 320
productivity, 17-18, 263
DevOps and automation, use cases, 320
Bash script for file cleanup, 261
creating GitHub Actions workflows, 235
laC (infrastructure as code), 236
scripting with Bash or PowerShell, 235-236
writing Dockerfiles, 234
Docker files, writing, 15-16, 234
docstrings, 73
descriptive, 286-287
generating automatically, 203-204
generic, avoiding, 206
documentation. See also comment/s
Al-generated snippets, 213
educational, 256
inline, 203, 206-207, 311
prompt template, 80-81
regulatory compliance, 250-251
software development lifecycle, 241
writing, 12

E

Eclipse, 20, 44
edge cases, testing, 173, 184, 272-273
education, Copilot use cases, 254
build educational platforms, 256
generate documentation and guides, 256
generate sample code and assignments,
254-255
help students practice programming
logic, 255
effective prompts, 68, 71
error handling, 139, 150, 291
checklist, 151
enhance validation logic and input
checking, 152
handling edge cases and providing fallback
logic, 152153
try-except/try-catch blocks, 151
ethical considerations
developer accountability, 24-25
source code licensing, 24
exception handling, 110

F

feedback, 217. See also suggestions
Al-enhanced, 212-213
prompt writing, 90
finance and fintech, Copilot use cases, 252
build risk models and scoring systems,
253-254
build secure APIs for account transaction and
management, 252
scaffold compliance-related logic and audit
logs, 253
write SQL queries for fraud detection and
financial reporting, 252-253
formatters, 283
framework/s
CLEAR, 118-119
following the patterns of, 83
-specific prompts, 82, 178
testing, 175
pytest, 176177
unittest, 175-176
when to use unittest vs. pytest, 177
Free Copilot plan, 38
f-string, 194-195
function/s
alternative implementation, 210
built-in, 155
completion, 11-12
generating tests for, 14
helper, 200-202, 290
improving clarity, 121
naming, 286-287
performance improvements, 209-210
prompt writing, 83
renaming, 199-200
signature prompts, 72
writing, 13-14, 51, 7475

G

GitHub account, setting up, 34-35
GitHub Codespaces, 20, 59-60
GitHub Copilot, 1, 2-3
autocomplete, 9, 21-22
benefits
enhances creativity, 26
learning support, 27
reduces context switching, 26



speeds up development, 26
best practices
security and compliance checks, 59
setting realistic expectations as you
onboard, 58-59
using comments effectively, 57-58
when to accept, modify, or reject
suggestions, 56-57
boosting developer productivity, 17-18
bug fixes, 145-146
checklist, 146
context-rich prompts, 147
cross-reference with logs or tests, 147
documenting, 147
incremental, 147
capabilities, 310
code generation, 9-10
in Codespaces, 5
comment-to-code, 11
comparing with IntelliSense, 7
continuous improvement, 8
core capabilities, 9-13
debugging code issues. See debugging
diagnosing a test failure, 148-149
early versions, 309
error handling. See error handling
ethical considerations, 23
developer accountability, 24-25
source code licensing, 24
experimental features, 316
function completion, 11-12
home page, 2
IDE support, 3-5, 20-21, 39, 312.
See also IDEs
installation issues, troubleshooting
authentication or sign-in issues, 54
Copilot Chat or Labs feature not
available, 55
Copilot extension not appearing in
the IDE, 53-54

extension installation fails or is blocked, 55

slow or laggy suggestions, 55-56
suggestions not appearing, 54

integration into CI/CD and DevOps pipelines,

315-316
keyboard shortcuts, 45-46

language and framework support, 21-22, 168

as learning aid, 18
limitations

healthcare, Copilot use cases

accuracy, 27
lacks business context, 28
requires human judgment, 28
sometimes suggests insecure or outdated
code, 28
multi-language support, 1617
natural language understanding, 67
offline mode, 60-61
online and offline modes, 59
overusing, 271
permissions and personal settings, 44-45
plans
comparing, 36-37
Free, 38
free access to GitHub Copilot Pro, 37-38
responsible Al principles, 5, 23
suggestions. See suggestions
for teams and enterprises, 312-313
testing with sample prompts across
languages, 50
create a file for each language, 50-51
testing suggestions in multiple
languages, 51-53
write a sample function with a comment, 51
training, 3
usage guidelines and best practices, 25
use cases
creative code brainstorming, 19
generating tests for a function, 14
refactoring legacy code, 14-15
writing a function from a comment
prompt, 13-14
writing SQL queries, Docker files, or YAML
configs, 15-16
writing tests or documentation, 12, 168
comments, 169
integration tests, 166-168
prompts, 169
unit tests, 164-166

GPL (GNU General Public License), 24

healthcare, Copilot use cases

build and test APIs, 250

cleaning and analyzing datasets, 249

generate documentation for regulatory
compliance, 250-251

329



healthcare, Copilot use cases
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scaffold notebooks for diagnostics and
prediction, 251
helper functions, 200-202, 290
holographic pair programmers, 306-307
home page, GitHub Copilot, 206
HTML, generating code, 224-225

laC (infrastructure as code) files, 236
IDEs, 3—4, 20-21, 39. See also installing Copilot in
your IDE
installing Copilot in
Azure Data Studio, 43-44
VS Code for Web, 42
Eclipse, 44
GitHub Codespaces, 39-40
JetBrains, 43
Neovim, 43
Visual Studio (2022 and later), 42
Visual Studio Code, 40—-41
idiomatic Python, 210-211
incremental bug fixes, 147
indexing, suggestions, 50
inefficient prompts, 85-86
initialization code, including in a prompt, 83-84
inline documentation, 203, 206-207, 311
input validation, 152
installation, troubleshooting, 53
authentication or sign-in issues, 54
Copilot Chat or Labs feature not available, 55
Copilot extension not appearing in the IDE,
53-54
extension installation fails or is blocked, 55
slow or laggy suggestions, 55-56
suggestions not appearing, 54
installing Copilot in your IDE
Azure Data Studio, 43-44
VS Code for Web, 42
Eclipse, 44
GitHub Codespaces, 39-40
JetBrains, 43
Neovim, 43
Visual Studio (2022 and later), 42
Visual Studio Code, 40-41
integration tests
generating, 237-238
writing, 166-167
IntelliSense, comparing with GitHub Copilot, 7

J-K
JetBrains, 4, 20, 43
Jupyter notebook support, 233-234, 251

keyboard shortcuts, 45-46

L

language functions, 155

learning aid, Copilot as, 18

legacy code, refactoring, 14-15, 112-116
licenses, 24

linters, 283

LLMs (large language models), 1
looping, 111

M

machine learning, 8
manufacturing and logistics, Copilot use cases, 257
estimate delivery windows and logistics
delays, 258
generate dashboards and monitoring logic,
258-259
inventory tracking and stock validation, 257
process loT sensor data, 258
matplotlib graph, 84, 232
mentorship, Al-assisted, 263
middleware, implementing, 229-230
mistakes commonly made using Copilot,
295-296
blindly accepting suggestions, 270-271, 275
failing to check for edge cases or validation,
272-273
inconsistent style, 273
overusing Copilot, 271
providing inadequate context, 271-272,
275-278
reasons for, 274-275
MIT License, 24
ML (machine learning) models, building,
232-233
multi-language support, 1617

N

naming functions, 286-287
natural language



comment-to-code, 11
prompts, 67
Neovim, 4, 20, 43

O

offline mode, 59, 60-61
online mode, 59, 61
OpenAl, Codex. See Codex
overusing Copilot, 271

P

pair programming
efficiency, 214
holographic, 306-307
mindset, 23
parameterized tests, automating, 170-172
performance
code, 116-117
built-in functions and recursive logic,
155157
clean coding practices, 118
loops and recursive logic, 154
optimizing through Copilot-driven insights,
153-154
reducing memory usage, 117-118
using sets for faster lookups, 117
function, 209-210
permissions, GitHub Copilot, 44-45
plan stage, Al-assisted development lifecycle,
239-240
plans, GitHub Copilot
comparing, 36-37
free access to GitHub Copilot Pro, 37-38
Pro+, 37
productivity, developer, 17-18
prompts/prompt writing, 68, 69, 81-82, 96
adding context, 76, 86—-87
automation, 104-105
clean missing values, 108-109
create class templates quickly, 107
create new columns from existing data, 109
defining a class with attributes, 111
exception handling, 110
form field validation, 108
generate unit test for calculator
function, 110
generating a flask route, 108

prompts/prompt writing

looping, 111
repetitive structures, 106
reusing comments, 106
SQL query, 109
use partial code as a trigger, 105-106
break complex tasks into smaller parts, 76,
88-89, 100101, 279-280
clarity checklist, 87
code readability, 124-128
code review, 196
collecting, 262
comment-based, 72, 282-283
adding examples, 98-100
natural language, 70
context-rich, 147, 271-272, 275-278
copy and paste refactoring, 173-174
describing a troubleshooting issue, 149
docstring, 73
effective, 68, 71
experiment and compare, 90
extending existing test files, 172
fixing a bug, 147-148
framework
following the patterns of, 83
specifying the name of, 82
function signature, 72
inefficient, 85-86
initialization code, 83-84
input and output, 70
integration test, 166
keep improving through feedback, 90
maintaining a prompt log, 90
natural language, 6-7
optimizing code for performance, 116-117
clean coding practices, 118
reducing memory usage, 117-118
using sets for faster lookups, 117
refactoring legacy code, 112-116
reference common functions or idioms, 83
refining, 74-75, 89, 279
renaming variables, 199-200, 280-282
setting the tone, 102-103
specify language or tools, 70
specify the format you want, 101-102
state the goal clearly, 69
style comparison, 73-74
styles, 103
template, 77, 81
algorithm, 78
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prompts/prompt writing

documentation, 80-81
refactoring, 79-80
unit test, 78-79
test, 178-179
combining comments and code for better
context, 180-181
framework-specific, 178, 180
ineffective, 181-182
steering the output, 181
structure and language, 179-180, 182,
184-185
using fixtures and setup blocks, 185
toolkit, 123-124
unit test, 165
use “what” and “how" together, 96-98
vague, 68-69, 84-85, 86
weak vs. refined, 7677
Python
idiomatic, 210-211
prompt writing
mention input and output, 70
specify language or tools, 70
state the goal clearly, 69
use natural, complete sentences in
comments, 70
pytest, 176177, 185
unit tests, 169-170
unittest, 175-176, 185

Q-R
readability, code, 124-128
real-time code optimization, 308
recursive logic, optimizing, 156157
refactoring. See also debugging; performance
checklist, 202-203
copy and paste method, 173-174
extracting helper functions, 200-202
generating suggestions, 202
legacy code, 14-15, 112-116
prompt template, 79-80
prompts, 197-198
renaming variables and functions, 199-200
simplifying conditionals and removing
redundancy, 199-200
refining prompts, 74-75, 89
adding context, 76
break complex tasks into smaller parts, 76,
279-280

regulatory compliance
finance and fintech, 253
healthcare industry, 250-251
renaming variables, 199-200, 280-282
responsible Al, 5, 23
responsive components, CSS, 225-226
RESTful endpoints, creating, 228
reviewing code, 128, 192, 263-264
alternative implementations, 208-209, 212
ask Copilot to improve its own output,
131-132
balance Al assistance with human
judgment, 196
best practices, 216-217
checking logic against sample inputs, 129
checklist, 132133, 196-197
common Q&As, 218
Copilot code review vs. manual, 192
detecting outdated or deprecated patterns,
194-195
highlighting potential bugs and
code smells, 195
large datasets, 129-130
line-by-line, 283
looking for hidden assumptions, 130
prompts, 196
security gaps, 131
spotting inefficiencies, 192-194
using linters and formatters, 283
validate with tests, 130131
root cause analysis, 5 Whys technique, 142-144

S

scikit-learn, creating a decision tree using,
232-233
scripting, Bash and PowerShell, 235-236
security, 59, 131
code, 291
test, 186
setting up your GitHub account, 34-35
software development, 307
in the Al era, 316-317
cross-modal, 307
GitHub Copilot workflow tips, 242-243
lifecycle, Al-assisted
code stage, 240
deploy stage, 242
documentation, 241



plan stage, 239-240
test stage, 240-241
sorting function, writing, 74-75
source code licensing, 24
spatial computing, 306-307
SQL query
automation, 109
generating, 228-229
retrieving top 10 customers, 292
writing, 15-16
students, free access to GitHub Copilot Pro,
37-38
styles
inconsistent, 273
prompting, 103
suggestions, 22. See also prompts/prompt
writing
accepting, modifying, or rejecting, 56-57,
287-288
applying, 150
blindly accepting, 270-271, 275
debugging, 144
evaluating for quality, 128
ask Copilot to improve its own output,
131-132
check logic against sample inputs, 129
checklist, 132-133
large datasets, 129-130
look for hidden assumptions, 130
security gaps, 131
validate with tests, 130-131
generating for multiple programming
languages, 50
create a file for each language, 50-51
write a sample function with a comment, 51
generating negative and edge case tests, 173
indexing, 50
integration test, 167
Next Edit, 47-48
pull request, 213
redundant loop operation, 154
refactoring, 197-198, 202
reviewing, 150, 183
tests, 51-53
extending existing test files, 172
unit, 165-166
triggering manually, 45
troubleshooting, 54
unit test, 169-170

tests/testing

T

table-driven tests, automating, 170-172
tags, HTML, generating, 224-225
Tailwind CSS, creating responsive components,
225-226
teachers, free access to GitHub Copilot Pro,
37-38
template/s
class, 107
prompt, 77, 81
algorithm, 78
documentation, 80-81
refactoring, 79-80
unit test, 78-79
for specific libraries, 84
test stage, Al-assisted development lifecycle,
240-241
tests/testing, 164
automation, 169, 174-175
Copilot-suggested code, 169-170
copy and paste refactoring in a prompt,
173-174
table-driven tests, 170172
using comments to describe multiple
scenarios, 169
best practices, 187
documenting assumptions in comments or
docstrings, 186
edge cases, 173, 184
extending existing test files, 172
failures, using Copilot with, 148-149
framework/s, 175
pytest, 176177
-specific prompts, 178
unittest, 1775-176
when to use unittest vs. pytest, 177
generating for a function, 14
generating multiple test cases, 169
integration, 166-167, 237-238
isolating, 185-186
language and framework support, 168
prompts, 178-179
combining comments and code for better
context, 180181
framework-specific, 178, 180
ineffective, 181-182
steering the output, 181
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tests/testing

structure and language, 179-180, 182,
184-185
using fixtures and setup blocks, 185
security, 186
suggestions, 51-53, 183
unit, 12, 164-166, 237, 261
validating against real use cases, 183-184
toolkit, prompt writing, 123-124
training, GitHub Copilot, 3
troubleshooting, 139. See also debugging; error
handling; mistakes commonly made using
Copilot
applying Copilot's suggestions, 150
describe the issue with a prompt, 149
identify the problem, 149
installation issues, 53
authentication or sign-in issues, 54
Copilot Chat or Labs feature not
available, 55
Copilot extension not appearing in the IDE,
53-54
extension installation fails or is blocked, 55
slow or laggy suggestions, 55-56
suggestions not appearing, 54
review Copilot’s suggestion, 150
validation, 150
try-except/try-catch blocks, 151

V)

unit test
generating, 110, 237
prompt template, 78-79
writing, 12, 164-166
unittest, 175-176, 185
updating, comments, 205
use cases, Copilot
backend development, 227
calculate user discounts, 260-261
contact form handler, 259-260
creating RESTful endpoints, 228
handling database queries, 228-229
implementing middleware, 229-230
creative code brainstorming, 19
data science and analytics
building machine learning models, 232-233
data cleaning and transformation,
230-231, 260
generating visualizations, 231-232
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Jupyter notebook support, 233-234
DevOps and automation, 320
Bash script for file cleanup, 261
creating GitHub Actions workflows, 235
laC (infrastructure as code), 236
scripting with Bash or PowerShell, 235-236
writing Dockerfiles, 234
in education, 254
build educational platforms, 256
generate documentation and guides, 256
generate sample code and assignments,
254-255
help students practice programming
logic, 255
in finance and fintech, 252
build risk models and scoring systems,
253-254
build secure APIs for account transaction
and management, 252
scaffold compliance-related logic and audit
logs, 253
write SQL queries for fraud detection and
financial reporting, 252-253
generating tests for a function, 14
in health and life sciences
build and test APIs, 250
cleaning and analyzing datasets, 249
generate documentation for regulatory
compliance, 250-251
scaffold notebooks for diagnostics and
prediction, 251
in manufacturing and logistics, 257
estimate delivery windows and logistics
delays, 258
generate dashboards and monitoring logic,
258-259
inventory tracking and stock validation, 257
process loT sensor data, 258
refactoring legacy code, 14-15
testing and debugging
creating integration tests with mocks,
237-238
generating unit tests, 237
suggesting fixes while debugging, 238-239
writing unit tests, 261
web development, 224
CSS, responsive components, 225-226
HTML, generating, 224-225
JavaScript validation logic, 226-227



writing a function from a comment prompt,
13-14

writing SQL queries, Docker files, or YAML
configs, 15-16

Vv

vague prompts, 68-69, 84-85, 86
variables, renaming, 199-200, 280-282
vibe coding, 321-322
Visual Studio Code, 3-4, 20
code generation, 9-10
collaborating with teammates, 215-216
Copilot status bar icon
Code Completions (All Files), 47
Code Completions (Python), 47
Locally Indexed (Workspace Index), 46—-47
Next Edit suggestions, 47-48
IntelliSense, comparing with GitHub
Copilot, 7
keyboard shortcuts, customizing, 46
testing Copilot with sample prompts across
languages, 50
create a file for each language, 50-51
testing suggestions in multiple languages,
51-53
write a sample function with a comment, 51
top bar Copilot menu, 48
configure code completions, 49
Editor Inline Chat (Ctrl+1), 49
Open Chat (Ctrl+Alt+l), 48-49
Quick Chat (Ctrl+Shift+Alt+L), 49
Visual Studio, installing Copilot, 42
visualizations, generating, 231-232
voice-first coding, 304-305

YAML

w

weak prompts, 76-77
web development, use cases
CSS, responsive components, 225-226
generating HTML code, 224-225
JavaScript validation logic, 226-227
workflows
best practices, 245-247
Cl, 292-294
GitHub Actions, 235
manual vs. Copilot-assisted, 244-245
software development lifecycle,
242-243
code stage, 240
deploy stage, 242
plan stage, 239-240
test stage, 240-241
writing, 172. See also prompts/prompt writing
Docker files, 234
functions, 74-75
helper functions, 290
SQL queries, Docker files, and YAML configs,
15-16
tests. See also tests/testing
integration, 166-167
unit, 164-166

X-Y-Z
Xcode, 20
YAML

config, writing, 15-16
creating a Cl workflow, 292-294
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