
Git and GitHub
CMPUT 301



What is Git? 

• Git is a version control system
• It tracks changes to your project over 

time
• Each saved version is called a 

commit
• You can compare changes, restore 

older versions, and work on separate 
branches



What is GitHub?

• GitHub is an online platform for 
hosting Git repositories

• It lets teams share code and 
collaborate

• It supports pull requests, 
issues, code review, project 
boards, and automation

• In CMPUT 301, your team will 
use GitHub to manage project 
work



Git vs. GitHub
Git GitHub

A version control system A website for hosting Git repositories

Installed on your computer Accessed through a browser, Git client, or 
terminal

Tracks changes in project files Stores a shared copy of the repository online

Saves project history through commits Lets teammates share, review, and merge 
changes

Works without an internet connection Used to collaborate with other people online

Git tracks the project history while GitHub helps a team share that history



Installing Git

• Installing Git is only needed if you want to use Git commands 
directly
• GitHub can be used through the website, GitHub Desktop, Android 

Studio, or the terminal

• Check whether Git is already installed:

• If the command is not found, follow these instructions to 
install Git

https://www.atlassian.com/git/tutorials/install-git


Optional: Setting a Git Commit Identity

• Git records a name and email on each commit.
• If you use Git from the terminal, set these once:

• More information on setting up editors for Git here: https://swcarpentry.github.io/git-novice/02-setup/ 

• GitHub Desktop and Android Studio may help configure this automatically (you must have Git installed to use these)
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Using GitHub

• First, you need a GitHub account
• If you do not have one, create one by 

following the link here
• Remember to have a recognizable 

username so your teammates can 
identify you

• Enable two-factor authentication if 
required

https://github.com/signup?ref_cta=%20Sign+up&ref_loc=header+logged+o%20ut&ref_page=%2F&source=header-%20home


Personal Access Tokens

• GitHub does not accept account passwords for Git operations
• If Git asks for a password when you run git push, git pull, or git 

clone, use a Personal Access Token instead.
• Git operations need another authentication method
• A Personal Access Token is one option

https://docs.github.com/en/authentication/keeping-your-account-and-data-secure/creating-a-personal-access-token 
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Create a Personal Access Token



Create a Personal Access Token



Create a Personal Access Token



Hosting a Repo on GitHub

• Then, in the upper-right corner of any 
page, select +, then click New repository

• Type a short name for your repo, like 
“hello_world”, and optionally add a short 
description

• Choose a repository visibility
• Toggle README to On
• Click Create Repository to make the 

repository
• The GitHub Docs contains more 

information (here)

https://docs.github.com/en/repositories/creating-and-managing-repositories/quickstart-for-repositories


Clone a Git repo

1. Make a directory 
‘GitDemo’
2. Change current 
directory to ‘GitDemo’
3. Clone the repository
 You should use 

HTTPS to clone 
your repository

 (This example 
uses SSH to clone)

4. Check that it 
downloaded using ‘ls’



Adding a Local File to the Repo

• ‘echo “Hello world” >> 
README.md’ adds text 
to the README.md file

• ‘git status’ shows which 
files changed



Adding a Local File to the Repo
• ‘git add’ stages the file for the next commit
• ‘git commit –m “Update README”’ saves the change locally
• ‘git push origin main’ uploads the commit to GitHub



Get Updates from GitHub

• ‘git pull origin main’ downloads the latest changes from GitHub 
from the main branch into your local copy.

• clone once → pull often → edit/add → commit → push





Practice the Common Commands



Git Branches: What is a Branch? 

• A branch is a separate line of work in the same repository
• Branch shows the evolution of your project (commits)

• Use branches to work on features without changing main
• main should stay stable, while new work should happen on a branch

• Each commit has SHA-1 value which allows you to revert to that 
state



Git Branches

• Default branch -- main 
• Create a branch in command line using ‘git branch <branch 

name>’ or ‘git switch -c <branch name>’
• ‘git switch -c <branch name>’ creates the branch and switches to it

• Use git switch <branch name> to switch to that branch



Push a Branch to GitHub

• Make a change and commit it
• Do some work on the test branch, then commit those changes! 



Pull Requests

• In team projects, branches are usually merged through a GitHub 
pull request

• A pull request asks the team to review and merge a branch
• test branch → pull request → review → merge into main

• Use a pull request when:
• Your branch is ready to share
• You want team feedback before merging
• Your team wants to protect main from broken code

• Essentially, a pull request is a team checkpoint before code 
becomes part of main



Switching Between Branches

• Use ‘git branch’ to check what branch you are on
• Use ‘git switch <branch name>’ to switch to another branch

• Switching branches changes which version of the project you are looking 
at



Merge a Branch

• Merging copies changes from one branch into another

git switch main Move to the branch receiving the changes (main)

git merge test Bring the test branch changes into main

git push origin main Upload the updated main branch to GitHub



Git Demo – Merge Conflict

• Using your terminal, type: 
• git switch <name of the new branch you made (not main)> 
• echo “# test 1” > README.md
• echo “message: Test branch message text” >> README.md
• git add README.md
• git commit –m “change message on my branch”

• Then, ‘git switch main’ to go back to main



Git Demo – Merge Conflict

• On main, perform the following:
• echo “# 301 test 2” > README.md
• echo “message: Main branch text” >> README.md
• git add README.md
• git commit –m “Change message on main”
• git merge <your branch name>

• This triggers conflict between your branch and main:



Git Demo – Merge Conflict

• To view the conflict in terminal, type ‘cat README.md’ 
• Git marks the conflict sections with:

• <<<<< HEAD (version from the current branch)
• =======
• >>>>>>> test (version from the branch being merged)

• Open the file and choose the final text
• Open using ‘nano README.md’ or ‘code README.md’



Git Demo – Merge Conflict

• Delete the conflict markers
<<<<<<< HEAD
=======
>>>>>>> test

• The file should contain only the final version you want to keep
• Then, stage using ‘git add README.md’
• Commit using ‘git commit –m “<your commit message>”’
• And push using “git push origin main”
• In general, to resolve a conflict, edit the file, keep the correct final 

content, delete Git’s conflict markers, then add and commit the 
file



GitHub Organizations



Making a GitHub Organization

• Choose the Free option, then provide the required information
• Add team members as collaborators 
• Do the class participation exercise by creating a new repo in the 

organization
• For the Group Project, create a separate repo in the same 

organization
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