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CHAPTER 01

Introduction to Version Control

Version control is a system that records changes to files over time so you can recall specific versions later.
Think of it as an unlimited "undo" button for your entire project. It tracks every modification made by every
team member, making it possible to collaborate without overwriting each other's work.

Git is the most widely used distributed version control system, created by Linus Torvalds in 2005. Unlike
older centralized systems, Git gives every developer a complete copy of the entire repository history on their
local machine. This means you can commit, branch, and merge offline, and operations are incredibly fast
because they work with local data.

GitHub is a cloud-based platform built around Git that adds collaboration features on top of version control. It
provides remote repository hosting, pull requests, code review tools, issue tracking, and a vibrant open-
source community with over 100 million repositories.

Why Developers Use Git & GitHub

e Track every change to your code with full history, author, and timestamp information

e Collaborate seamlessly with teams through branching, merging, and pull requests

e Revert mistakes instantly by rolling back to any previous version of a file

e Build a professional portfolio by publishing projects on GitHub for recruiters to review
e Automate workflows with GitHub Actions for continuous integration and deployment

e Contribute to open source and participate in the global developer community

The Git Workflow

Understanding the four areas of Git is fundamental. Files move between these zones as you work, and each
command targets a specific area. The diagram below illustrates this flow:

STEP1 STEP 2 STEP 3
Working Directory - Staging Area - Local Repository

STEP 4
Remote Repository

gitadd - gitcommit - git push

Your Working Directory is where you edit files. git add moves changes to the Staging Area, a preview of
your next commit. git commit saves them to your Local Repository. git push uploads commits to the
Remote Repository on GitHub.

CHAPTER 02

Git Installation & Setup

Installation

Git is available for all major operating systems and can be installed in just a few minutes. The installation
process varies slightly depending on your platform, but the end result is the same: a powerful command-line
tool ready to manage your code. Below are the recommended methods for each operating system.



e Windows: Download the installer from git-scm.com/download/win and run the executable. During setup,
keep the default options unless you have specific preferences. Git Bash, a Unix-like terminal included with
the installer, is highly recommended for Windows users.

e mMacOS: The easiest method is installing Xcode Command Line Tools by running xcode-select --
install in Terminal. Alternatively, use Homebrew with brew install git for the latest version.

e Linux (Debian/Ubuntu): Run sudo apt install git . For Fedora, use sudo dnf install git . For Arch
Linux, run sudo pacman -S git .

Initial Configuration

After installing Git, you need to configure your identity. Git attaches your name and email to every commit you
make, which is essential for team collaboration and accountability. The following commands set up your
global Git configuration, meaning they apply to all repositories on your machine unless overridden locally.

"color:#F472B6">git "color:#60A5FA">--version

"color:#F472B6">git config "color:#60A5FA">--global user.name "Your Name"
"color:#F472B6">git config "color:#60A5FA">--global user.email "you@example.com"
"color:#F472B6">git config "color:#60A5FA">--1list

e git --version verifies that Gitis installed correctly and displays the current version number, confirming
the installation was successful.

e git config --global user.name sets the display name that will appear next to all your commits across
every repository on your system.

e git config --global user.email sets the email address associated with your commits, which GitHub
uses to link commits to your account.

e git config --list displays all your current Git configuration settings so you can verify everything is set
up correctly.

Pro Tip: After configuring Git, authenticate with GitHub by generating an SSH key ( ssh-keygen -t
ed25519 ) or a Personal Access Token. Add the SSH public key to your GitHub account under Settings >
SSH and GPG keys for password-less push and pull operations.

CHAPTER 03

Essential Git Commands

Mastering these core Git commands will cover 95% of your daily workflow. Each command targets a specific
stage of the Git workflow, from creating repositories to synchronizing with remote servers. The table below
provides a quick reference with the command, its purpose, and a practical example for each one.



COMMAND

git init

git clone

git status

git add

git commit

git log

git diff

git branch
git switch
git merge

git pull

git push

git fetch

git remote

git stash

PURPOSE

Initialize a new Git repository in the
current directory

Create a local copy of a remote
repository

Show modified, staged, and untracked
files

Stage file changes for the next commit

Save staged changes with a descriptive
message

Display commit history with author and
date

Show line-by-line differences between
changes

List, create, or delete branches
Switch to a different branch
Merge a branch into the current branch

Fetch and merge remote changes into
local

Upload local commits to the remote
repository

Download remote changes without
merging

View and manage remote repository
connections

Temporarily shelve uncommitted
changes

EXAMPLE

git

git

git

git

git

git

git

git
git
git

git

git

git

git

git

Remember: The typical daily cycle is git pull (get latest) - edit files -

commit -m "message"

workflow.
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(save) -

The Complete GitHub Workflow

git add .
git push (upload). This add-commit-push cycle is the heartbeat of Git

init my-project

clone url
status

add .

commit -m "msg"

log --oneline

diff --staged

branch feature
switch main
merge feature

pull origin main

push origin main

fetch --all
remote -v
stash pop

(stage) - git

A well-defined GitHub workflow ensures that code changes are tracked, reviewed, and merged safely into
the main codebase. This section walks you through the complete process from creating a repository to

merging a pull request. Following this workflow consistently will help you avoid common mistakes and keep

your project history clean and understandable for your entire team.

Step-by-Step Process

1 Create Repository — Create a new repo on GitHub with a meaningful name, README, .gitignore, and

license.



2 Clone Repository — Run git clone <url> to download a complete local copy including all history.

3 Create Branch — Always create a new branch with git branch feature-name and switch to it. Never
work directly on main.

4 Make Changes — Edit files and implement your feature. Use git status and git diff to review
changes.

5 Commit Changes — Stage with git add . and commit with git commit -m "message" . Write clear
messages.

6 Push Changes — Upload your branch with git push origin feature-name to make it visible on
GitHub.

7 Open Pull Request — On GitHub, click "Compare & pull request," describe your changes, reference
issues, and request reviews.

8 Code Review &ndash> Team members review your code, suggest improvements, and request changes.
Address feedback in new commits.

9 Merge Pull Request — Once approved, merge using merge commit, squash, or rebase. Delete the
feature branch after.

Workflow Flowchart

1 2 3 4-6
Create Repo - Clone J - L Branch - L Code & Commit
9 8 7
Merge PR - Review - Pull Request
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Branching & Collaboration

Branches are independent lines of development that diverge from the main codebase. They allow you to
work on features, fixes, or experiments without affecting the stable main branch. Each branch has its own
commit history, and you can switch between branches instantly. The default branch is typically called main
(or master in older repositories) and represents the production-ready code.

Feature Branches are short-lived branches created specifically for a single feature or bug fix. The typical
naming convention uses prefixes like feature/login-page , fix/auth-bug , or refactor/api-structure .
Keeping branches small and focused makes code reviews faster, reduces merge conflicts, and keeps the
project history clean and understandable.

Branching Diagram

O O O O O O main
O O O feature/login
O O feature/dashboard

Pull Requests & Code Reviews

A Pull Request (PR) is a mechanism for proposing changes to the main codebase. When you open a PR, you
are requesting that your branch be merged into the target branch (usually main). PRs serve as a discussion
forum where team members can review the code, ask questions, suggest improvements, and approve or
request changes before the code is integrated. A well-written PR description includes what the change does,
why it is needed, how to test it, and any relevant issue numbers.



Merge Conflicts

Merge conflicts occur when two branches modify the same lines of the same file and Git cannot automatically
reconcile the differences. When this happens, Git marks the conflicting sections in the file with special
markers ( <<<<<<< , =======, >>>>>>>> ). You must manually edit the file to choose which version to keep,
then stage and commit the resolved file. To minimize conflicts, pull frequently, keep branches short-lived, and
communicate with your team about overlapping work.

Fork vs Clone

Fork

A fork creates a personal copy of someone
else's repository on your GitHub account. You
have full control over the fork and can make
changes without affecting the original project.

Use when: Contributing to open-source projects
where you do not have write access to the
original repository.

Process: Fork - Clone fork locally — Make
changes - Push to fork — Open PR to original

Clone

A clone creates a local copy of a repository on
your machine, linked to the original remote. You
need write access to push changes back to the
original.

Use when: Working on your own repositories or
team projects where you already have push
access.

Process: Clone - Create branch - Make
changes - Push - Open PR within the same

repo. repo.

CHAPTER 06

Best Practices

Commit Message Conventions

Writing meaningful commit messages is one of the most important habits you can develop as a developer. A
good commit message tells your team what changed and why, making the project history a valuable
documentation resource. The Conventional Commits specification provides a simple, standardized format that
many open-source projects and companies have adopted. It uses a type prefix followed by a colon and a
short description:

feat: new feature fix: bug fix docs: documentation refactor: restructure

style: formatting test: add tests chore: maintenance

Examples of well-written commit messages:

e feat: Add user login page with email and OAuth providers — Clearly describes the new feature and
its scope

e fix: Resolve authentication timeout on slow network connections — Explains the bug and its root
cause

e docs: Update README with installation guide for mac0S — Specifies what documentation was
updated

e refactor: Improve API structure for better error handling — Describes the structural improvement
made

Seven Essential Best Practices



o Commit often. Make small, frequent

7

commits rather than one massive commit at
the end. This makes it easier to isolate
bugs, review changes, and revert specific
updates if something goes wrong.

Keep branches small. Short-lived feature
branches reduce merge conflicts, make
code reviews faster, and keep the project
history clean and understandable.

Never commit secrets. APl keys,
passwords, and tokens should never
appear in your repository. Use environment
variables and .env files instead.

Write meaningful messages. A commit
message like "fixed stuff" is useless.
Always explain what changed and why
using the conventional commit format
described above.

Pull before pushing. Always run git pull
before pushing to incorporate any changes
made by others and avoid unnecessary
conflicts.

Use .gitignore. Configure .gitignore to
exclude node_modules, build artifacts, OS
files, and other generated content from
version control.

Review code before merging. Every pull request should be reviewed by at least one team member.
This catches bugs, enforces coding standards, and shares knowledge.
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GitHub Features

GitHub offers a rich ecosystem of features that go far beyond simple code hosting. Understanding these
tools helps you manage projects more effectively, collaborate with teams, automate repetitive tasks, and
present your work professionally. Below is an overview of the most important GitHub features that every

developer should know and use in their daily workflow.

README.md

The front page of your repository.
A well-written README includes
project description, installation
instructions, usage examples, and
contribution guidelines.

<

Pull Requests

Propose changes, discuss code,
run automated checks, and merge
when approved. PRs are the
gateway for all code entering the
main branch.

®

LICENSE

Defines how others can use,
modify, and distribute your code.
Popular choices include MIT
(permissive) and GPL (copyleft)
for open-source projects.

-

Discussions

A community forum for asking
questions, sharing ideas, and
collaborating outside the context
of code changes. Great for open-
source community engagement.

3

Issues

Track bugs, feature requests, and
tasks. Issues can be assigned,
labeled, linked to commits and
PRs, and organized with project
boards for sprint planning.

=

Projects

Kanban-style boards for
organizing and tracking work. Link
issues, PRs, and notes to custom
columns for sprint management
and project planning.



Releases

Package and deliver software
versions with release notes, binary
assets, and Git tags. Users can
download specific versions and
view changelogs.

®

GitHub Pages

Host static websites directly from
your repository for free. Perfect
for portfolios, documentation sites,
and project landing pages.

L §

GitHub Actions

Automate your CI/CD pipeline with
workflow files. Run tests, build
artifacts, deploy to production, and
more on every push or pull
request event.
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Quick Cheat Sheet

This single-page reference collects the most frequently used Git commands, common error scenarios with
their fixes, and handy shortcuts. Print this page and keep it on your desk for quick access during your daily
development workflow.

Daily Git Commands

git status git add . git pull origin main git push origin main
git switch <branch> git merge <branch> git stash git stash pop
git log --oneline git diff --staged git clone <url>

Common Errors & Quick Fixes

git branch

Error: "fatal: not a git repository"
You are not inside a Git repository. Run git init toinitialize one, or navigate to a directory that containsa .git
folder.

Fix: Run git init or cd to your project directory
git init createsa new repository in the current directory, or cd /path/to/project to navigate to an existing
one.

Error: "Merge conflict in file.js"
Two branches modified the same lines. Git cannot decide which version to keep and marks the file with conflict
markers that you must resolve manually.

Fix: Open the file, resolve conflicts, then stage and commit
Remove conflict markers, choose the correct code, thenrun git add file.js && git commit tocomplete the
merge.

Error: "Push rejected - remote has changes"
Someone else pushed changes to the remote that you do not have locally. Your push is rejected to prevent
overwriting their work.

Fix: Pull first, resolve any conflicts, then push again
Run git pull --rebase origin main ,resolve conflictsif any, then git push origin main .

Useful Git Shortcuts



SHORTCUT / ALIAS COMMAND DESCRIPTION

git s git status Quick status check
git co git checkout Switch branches fast
git br git branch List all branches

git ci git commit Commit with message
git 1g git log --oneline --graph Visual branch history
git amend git commit --amend Edit last commit

To set up these aliases, add them to your global Git config: git config --global alias.s "status" and
similarly for others. Aliases save time and reduce typing errors during your daily workflow.
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Summary & Next Steps

Key Takeaways

As you begin your journey with Git and GitHub, keep these core principles in mind. They will serve as your
foundation for every project you work on, whether it is a personal side project, a team collaboration at work,
or an open-source contribution to a major project.

® Learn Gitfundamentals first. Understand the four areas (working directory, staging area, local
repo, remote repo) and the basic commands that move changes between them. This mental model
is the key to everything else.

® Use GitHub for collaboration and portfolio building. Your GitHub profile is your developer
resume. Consistent activity, well-documented repositories, and meaningful contributions make a
strong impression on recruiters and hiring managers.

® Commit frequently with meaningful messages. Small, well-described commits create a readable
project history that helps your team understand why changes were made and makes it easy to
revert specific updates if needed.

® Work with branches and pull requests. Never commit directly to main. Use feature branches for
all work and PRs for code review. This protects the production codebase and improves team
communication.

® Practice through real projects. Reading about Git is not enough. The concepts only solidify when
you use them in practice. Build projects, break things, fix them, and push your code regularly.

Recommended Learning Resources

To continue growing your Git and GitHub skills beyond this guide, explore these excellent resources. Each
one offers a different learning style, from interactive tutorials to comprehensive documentation, so you can
choose what works best for you.

e Git Official Documentation (git-scm.com/doc) — The authoritative reference for every Git command,
concept, and internal mechanism with detailed examples and explanations.

e GitHub Skills (skills.github.com) — Free interactive courses on GitHub features, pull requests, GitHub
Actions, and collaborative development workflows.



e Learn Git Branching (learngitbranching.js.org) — An interactive visual tutorial that teaches Git branching
and merging through hands-on exercises in your browser.

e Pro Git Book (git-scm.com/book) — The definitive guide to Git, available free online. Written by Scott
Chacon and Ben Straub, it covers everything from basics to advanced internals.

Suggested Practice Projects

Apply what you have learned by building these projects on GitHub. Each one exercises different Git skills and
will help you build a portfolio that demonstrates your abilities to potential employers and collaborators.

[ J + ot
2 @ @

Portfolio Website To-Do App Weather App
Showcase your work, skills, and CRUD operations, state APl integration, async data fetching,
resume with a personal site management, and local storage and responsive Ul
8 -
Blog Website E-Commerce Frontend
Dynamic routing, markdown rendering, and content Cart logic, product filtering, and checkout flow
management

"Every great developer starts with their first commit. Keep learning, keep building, and
keep shipping."

A reminder for every developer on their journey




