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About This Handbook

This handbook is a complete, beginner-friendly guide to Git
and GitHub. It starts with the reason version control exists,
then builds toward professional workflows such as pull
requests, code review, GitHub Actions, CI/CD, open-source
contribution, security, and team-level DevOps practices.

It is written for beginners with zero Git knowledge,
developers who want to work professionally, team leads who
want a shared workflow vocabulary, and computer science
students preparing for internships, placements, and
developer interviews.

INFO: What You Will Learn

You will learn how Git thinks, how to use commands safely,
how GitHub collaboration works, how production teams
review and ship code, and how to answer Git and GitHub
questions in interviews.

Learning Path

LINK: Copyright & Usage

© 2026 LearnStack

All rights reserved.

For educational and personal use
only.

Resale without written permission is
prohibited.

Purchased via Gumroad - thank you
for supporting LearnStack!

More resources:
https://linktr.ee/LearnStack

TIP: How to Use This PDF

Read the first three chapters slowly.
They build the mental model. Then
practice commands inside a
disposable test repository before
using them on a real project.

ARCHITECTURE: Beginner -> Intermediate -> Advanced -> Professional

Beginner: init, add, commit, status

Intermediate: branch, merge, rebase, stash
Advanced: reflog, bisect, worktree, hooks
Professional: PRs, reviews, Actions, CI/CD, security

Use this handbook linearly the first time. Later, keep the command reference and interview section nearby as a

daily developer reference.
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1.1 What is Version Control?

INFO: Definition
Version Control System (VCS) is software that records changes to files over time so you can view history,

restore previous versions, compare changes, and collaborate without overwriting each other.

The simplest way to understand version control is to imagine a project folder that remembers every
important checkpoint. When you break something, you do not panic because you can go back. When
two people change the same file, the VCS helps combine the work safely.

- Problem it solves: What if | break everything?

- Problem it solves: Who changed this line and why?

- Problem it solves: How do two developers work on the same project at once?
- Problem it solves: How do we safely release and roll back production code?

A short history: SCCS appeared in the 1970s, CVS made network collaboration common, SVN improved
centralized workflows, and Git arrived in 2005 as a fast distributed system built for the Linux kernel.

REAL WORLD: Why companies care

Every professional software team needs a trustworthy history of code changes. Without version control,
releases become risky, debugging becomes guesswork, and collaboration becomes chaos.

1.2 Types of Version Control Systems

Local VCS Centralized VCS (SVN) Distributed VCS (Git)

Where history lives Only on your machine On one central server On every developer's machine
Network needed No Often yes Only for sharing

If server dies No shared server Team can be blocked Every clone is a backup
Branching Limited Usually heavy Lightweight and fast

Best for Solo experiments Older enterprise workflows Modern software teams
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1.3 What is Git?

INFO: Git in one sentence
Git is a free, open-source distributed version control system designed for speed, data integrity, and non-linear

workflows such as branching and merging.

Git was created by Linus Torvalds in 2005 after the Linux kernel project needed a powerful replacement
for its previous version control arrangement. The design goal was simple: make branching cheap, make
history reliable, and make local operations extremely fast.

A version control tool installed on your computer. A cloud platform that hosts Git repositories and adds
collaboration features.

Works offline. Requires an account and internet for collaboration.

Commands include git add, git commit, git branch. Features include pull requests, issues, Actions, and
organizations.

REAL WORLD: Professional reality

Google, Microsoft, Netflix, Spotify, startups, agencies, open-source projects, and almost every modern
engineering organization use Git-based workflows. Your future workplace almost certainly expects Git fluency.

1.4 How Git Stores Data - The Snapshot Model

INFO: Snapshots, not simple diffs

Git stores project snapshots. A commit represents the state of your project at a point in time. Internally Git is
efficient and reuses unchanged objects, but the mental model is a series of snapshots.

ARCHITECTURE: Commit timeline with snapshots

Commit A -> Commit B -> Commit C -> Commit D

111
Snapshot Snapshot Snapshot Snapshot
of files of files of files of files

Each commit points to a full project tree. If a file did not change, Git can reuse the same object, which keeps
storage efficient.

The three states
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ARCHITECTURE: Working Directory -> Staging Area -> Repository

Working Directory -- git add --> Staging Area -- git commit --> Repository
(your files) (index) (.git history)

Modified means changed in your working folder. Staged means selected for the next commit. Committed
means safely recorded in Git history.

State Meaning Command that moves it
forward

Modified A tracked file changed in the working directory. git add
Staged The change is selected for the next commit. git commit
Committed The snapshot is stored in the repository. git push to share it remotely

1.5 Why Git Became the Industry Standard

- Speed: most operations are local and do not need the network.

- Branching: branches are lightweight pointers, so teams can experiment safely.
- Distributed design: every clone contains complete project history.

- Data integrity: Git identifies content using hashes and detects corruption.

- Ecosystem: GitHub, GitLab, Bitbucket, CI/CD tools, and IDEs all integrate deeply with Git.

TIP: Developer habit

Even if you never collaborate with anyone, Git is still one of the most important developer habits you can build.
A clean commit history becomes your personal undo system, learning journal, and proof of work.

Practice Lab - Create a disposable Git learning folder

mkdir git-learning

cd git-learning

git init

echo "hello git" > notes.txt
git status

$ Output:

Initialized empty Git repository in .../git-learning/.git/
On branch main

Untracked files:

notes.txt
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TIP: Lab Habit

Type the commands yourself instead of copying them. The muscle memory matters. After each command, run
git status so Git tells you exactly what changed.

TIP: Professional Checklist

Use this checklist before you move on. In real teams, these small habits prevent large mistakes.

- You can explain Git vs GitHub without mixing them up.

- You understand Working Directory, Staging Area, and Repository.

You know that a commit is a project snapshot.

- You know why teams use branches for safe experimentation.
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REAL WORLD: Setup is part of professionalism

A developer who can install Git, configure identity, connect an editor, and verify the setup can start contributing
to a project immediately. Poor setup causes confusing commits, missing author names, and failed pushes.

2.1 Installing Git

Windows

# Download Git for Windows

# https://git-scm.com/download/win

# Run installer - use recommended settings
git --version

$ Output:
git version 2.x.x.windows.x

CAUTION: Windows terminal choice

On Windows, use Git Bash, PowerShell, or Windows Terminal. Plain CMD can work, but Git Bash gives a
more Unix-like experience that matches most tutorials and professional workflows.

macOS

# Option 1: Xcode Command Line Tools
xcode-select --install

# Option 2: Homebrew (recommended if you use Homebrew)
brew install git
git --version
$ Output:

git version 2.x.Xx

Linux - Ubuntu / Debian

sudo apt update

sudo apt install git -y

git --version

$ Output:
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Linux - Fedora / RHEL

sudo dnf install git -y
git --version
$ Output:

git version 2.x.x

2.2 First-Time Git Configuration

INFO: Identity matters

Git stores your name and email inside every commit. Set them before your first real commit. They become part
of the permanent project history and are visible to teammates.

# Set your identity (required)

git config --global user.name "Your Full Name"
git config --global user.email "you@example.com"
# Set your default editor

git config --global core.editor "code --wait"

# Set default branch name to main
git config --global init.defaultBranch main

# Verify your configuration

git config --list
$ Output:
user.name=Your Full Name
user.email=you@example.com
core.editor=code --wait
init.defaultbranch=main

TIP: GitHub contribution graph

Use the same email as your GitHub account. This links your local commits to your GitHub profile contribution
graph and verified authorship.

2.3 Configuration Levels

System --system /etc/gitconfig All users on the machine
Global --global ~/.gitconfig Current operating-system user
Local --local .git/config Only the current repository

Most developers use global configuration for name, email, editor, aliases, and default branch. Use local
configuration when a specific repository needs a different email, signing key, or remote behavior.
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2.4 Recommended IDEs & Git GUI Tools

VS Code + GitLens IDE + Git Ul Beginners and
professionals

GitHub Desktop GUI client Windows/macOS Yes Beginners who want visual
commits

GitKraken GUI client All Freemium Visual branch workflows

Sourcetree GUI client Windows/macOS Yes Atlassian users

Terminal / Bash CLI All Yes Professional speed and
automation

2.5 Your First Git Repository

# Create a new project and initialize Git
mkdir my-first-project

cd my-first-project

git init

# Create a file

echo "# My First Project" > README.md

# Stage the file

git add README.md

# Make your first commit

git commit -m "Initial commit: add README"

# Verify
git log --oneline
$ Output:

Initialized empty Git repository in .../my-first-project/.git/
[main (root-commit) alb2c3d] Initial commit: add README
alb2c3d Initial commit: add README

TIP: Repository origin

Every repository starts with either git init or git clone. Everything else - staging, committing, branching,
pushing, and pulling - builds on that foundation.

2.6 Common Setup Problems

git is not recognized Git executable not in PATH Reinstall Git and enable command-line tools

Wrong author on commits user.name or user.email misconfigured Set global or local identity correctly
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