Git and GitHub

CMPUT 301




What is Git?

* Gitis a version control system

* |t tracks changes to your project over
time

e 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

e |t lets teams share code and
collaborate

* |t supports pull requests,
Issues, code review, project
boards, and automation

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




Gitvs. 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 Gitis already installed:

student@cmput301 git ——version
git version 2.50.1 (Apple Git-155)

student@cmput301

* I[f the command is not found, follow these instructions to
install Git


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

Optional: Setting a Git Commit |dentity

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

$ git config --global user.name “John Smith”
$ git config --global user.email js@gmail.com

* 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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https://swcarpentry.github.io/git-novice/02-setup/
https://swcarpentry.github.io/git-novice/02-setup/
https://swcarpentry.github.io/git-novice/02-setup/
https://swcarpentry.github.io/git-novice/02-setup/

Sign up for GitHub

U Si n g G it H u b & Continue with Google

& Continue with Apple

or

Email

* First, you need a GitHub account e
* If you do not have one, create one by Password
fOllOWlng the link m Password

° Re m e m b e r tO h ave a re CO gn iza b le :jjij:eorr:nzhgTSVZ?C?SET;;;E characters OR at least 8 characters including a
username SO your teammates can Username’
|dent|fy yOLI Username

° E n a ble tWO —fa Cto r a u t h e I’Tt i Cat i O n if :asli:;noatxlwsgni;azroenr:z ;?;}j?;jﬁj:ume“c characters or single hyphens, and
I’eq u | Fre d Your Country/Region’

Canada v

For compliance reasons, we're required to collect country information to send
you occasional updates and announcements.

Create account »

By creating an account, you agree to the Terms of Service. For more information
about GitHub's privacy practices, see the GitHub Privacy Statement. We'll
occasionally send you account-related emails.



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

Creating a personal access token

You should create a personal access token to use in place of a
password with the command line or with the API.

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
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Create a Personal Access Token

New personal access token

Personal access tokens function like ordinary OAuth access tokens. They can be used instead of a password for Git over

HTTPS, or can be used to authenticate to tf

Note

CMPUT301

Expiration *

e API over Basic Authenticatior

Not super important, but use a meaningful name
so that you know the purpose

A

Cusom.. # - Important: keep until you finish the course

Select scopes December 2022 ~

Scopes define the aci

repo

M T W T E S

1

repo:status 5 6 7 8

repo_deploymer 12 13 14 15
public_repo 19 20 21 22
po:invite 26 27 28 29

security_events
workflow

write:packages

read:packages
delete:packages

admin:org
write:org
read:org

manage_runners:org

¥ =k
S
4

2 3
9 10 11
16 17 18

23 24 25 e

- You may read the scope for more information.
But these three option should enough for the
project.

A




Create a Personal Access Token

O admin:gpg_key Full control of public user GPG keys (Developer Preview)
O write:gpg_key Write public user GPG keys
O read:gpg_key Read public user GPG keys

Generate token Cancel

Tokens you have generated that can be used to access the

Make sure to copy your new personal access token now. You won't be able to see it again!

(¥
(o

Enable SSO ~

Click on the generate token

Copy the token to a file,
because you will not able to
see it



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 arepository visibility
* Toggle README to On

* Click Create Repository to make the
repository

* The GitHub Docs contains more
Information (here)

[J New repository

L+ Import repository

& New codespace m

<> New gist

New organization


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

Clone a Gitrepo

student@cmput301 mkdir GitDemo 1 . Make 3 direCtO ry
student@cmput301 cd GitDemo

¢ M )
student@cmput301 git clone git@github.com:rprasad22/301Test.git G|tDemO

Cloning into '301Test'...
remote: Enumerating objects: 3, done. 2. Change current

remote: Counting objects: 100% (3/3), done. ir torvt ¢ ItD m ’
remote: Total 3 (delta @), reused @ (delta @), pack-reused @ (from 9) d ecto y O G €mao

Receiving objects: 100% (3/3), done. i
student@cmput30l 1s 3. Clone the repOSItO ry

301Test

student@cmput301l cd 301Test YOU ShOUld use

student@cmput301 1s HTTPS to clone

HEADHE . IK your repository
(This example

uses SSH to clone)

4. Check that it
downloaded using ‘ls’




Adding a Local File to the Repo

student@cmput301 more README.md ° ‘eChO “Heuo WOrl.d Y SS
# 301Test

student@cmput301 git status README.md’ adds text
el o) to the README.md file

Your branch is up to date with 'origin/main'.

nothing to commit, working tree clean o ‘g|t status’ shows which
'student@cmput301 echo "Hello world" >> README.md .
student@cmput301 more README.md files cha nged

# 301TestHello world

student@cmput301 git status
On branch main
Your branch is up to date with 'origin/main'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working directory)

no changes added to commit (use "git add" and/or "git commit -a")



Adding a Local File to the Repo

 ‘git add’ stages the file for the next commit
* ‘gitcommit-m “Update README™ saves the change locally

* ‘git push origin main’ uploads the commit to GitHub

student@cmput301 git add README.md
student@cmput301 git commit -m "Update README"

[main ©46e5a3] Update README
1 file changed, 1 insertion(+), 1 deletion(-)

student@cmput301 git push origin main

Enumerating objects: 5, done.
Counting objects: 100% (5/5), done.
Writing objects: 100% (3/3), 269 bytes | 269.00 KiB/s, done.
Total 3 (delta @), reused @ (delta @), pack-reused @ (from 9)
To github.com:rprasad22/301Test.git

45b8dbd. .046e5a3 main —> main




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 2> push

student@cmput301 git pull
remote: Enumerating objects: 5, done.
remote: Counting objects: 100% (5/5), done.
remote: Total 3 (delta @), reused @ (delta @), pack-reused @ (from 0)
Unpacking objects: 100% (3/3), 906 bytes | 151.00 KiB/s, done.
From github.com:rprasad22/301Test
Q46e5a3..6b82al4 main —> origin/main

Updating @46e5a3..6b82als4
Fast—forward
README.md | 3 ++
1 file changed, 2 insertions(+), 1 deletion(-)
student®@cmput301 more README.md
# 301Test
dlrowW olleH




Git Workflow

The basic cycle of working with Git and GitHub.

1. Working 2. Staging 3. Local i Ren?ote 5. Update &
Directory Area Repository Repesitary Repeat
(GitHub)

/> git add ) c— glt commit glt push git pull /\
i —
V ==

You edit files in You stage the Git saves a snapshot Your commits are Get the latest
your project. changes you want of your changes stored on GitHub changes, repeat
to commit. locally. and shared with the cycle.
others.

Cloneonce -» Pull often - Edit - Add - Commit - Push -> Repeat

Common "

Comimands git add <file> git commit -m git push origin main git pull origin main git switch <branch>
Stage changes Save changes Upload to GitHub Get latest changes Switch branches
= locally from GitHub



Practice the Common Commands

e Create two new text files and push those to Github repo
O echo “Test 1” >> testl.txt

echo “Test 2” >> testZ.txt

git add .

git commit -m “<message>”

O O O O

git push origin master

e Useful git commands

git pull origin <branch>

git reset - remove files from the staging area

git rm --cached <filename> - remove a file from working index

git rm -f <filename> - remove a file forcefully (-f)

git rm -rf <dir name> - remove a directory forcefully (-r recursively)
git log - view commit history

git clone <https URL>

©c 0O o 0O O O O



Git Branches: What is a Branch?

* Abranch 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

'—' Branch

Main




Git Branches

e Default branch -- main

* Create a branch in command line using ‘git branch <branch
name>’ or ‘git switch -c <branch name>’
* ‘dit switch -c <branch name>’ creates the branch and switches to it

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

git branch test




Push a Branch to GitHub

* Make a change and commit it

* Do some work on the test branch, then commit those changes!

student@Pcmput3@1l echo "branch demo" >> README.md
student@cmput301 git add README.md

student@cmput301 git commit -m "Add branch demo"

[test b28fe@@] Add branch demo

1 file changed, 1 insertion(+)

student@cmput301 git push origin test

Enumerating objects: 5, done.
Counting objects: 100% (5/5), done.
Writing objects: 100% (3/3), 278 bytes | 278.00 KiB/s, done.
Total 3 (delta @), reused @ (delta @), pack-reused @ (from 0)
remote:

remote: Create a pull request for 'test' on GitHub by visiting:
remote: https://github.com/rprasad22/301Test/pull/new/test
remote:
To github.com:rprasad22/301Test.git

* [new branch] test —> test




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

student@cmput301 git branch
main
readme—update

LES L

student@cmput301l git switch main

Switched to branch 'main'
Your branch is up to date with 'origin/main’.
'student@cmput301 git branch
 main
readme—-update
test




Merge a Branch

* Merging copies changes from one branch into another

student@cmput301l git switch main

Already on 'main'

Your branch is up to date with 'origin/main’'.
student@cmput301 git merge test

Updating 6b82al4..b28fe00

Fast-forward

README.md | 1 +
1 file changed, 1 insertion(+)
student@cmput301 git push origin main
Total © (delta @), reused @ (delta @), pack-reused @ (from @)
To github.com:rprasad22/301Test.git
6b82al4..b28fe@d main —> main

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 “# test1” > README.md
* echo “message: Test branch message text” >> README.md
e gitadd 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
* gitadd README.md
* git commit-m “Change message on main”
* git merge <your branch name>

* This triggers conflict between your branch and main:

Auto-merging README.md

CONFLICT (content): Merge conflict in README.md
Automatic merge failed; fix conflicts and then commit the result.




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)

e >>>>>3>>test (version from the branch being merged)

* Open the file and choose the final text

* Open using ‘nano README.md’ or ‘code README.md’

'student@cmput301 cat README.md
<<<<<<< HEAD

# 301 Test 2
message: Main branch text

# 301 test 1
message: Test branch message text
>>>>>>> test




Git Demo — Merge Conflict

e Delete the conflict markers student@cmput3@1 git add README.md
<< HEAD

student@cmput301 git-commit -m "resolve issues"
student@cmput301l git push origin main

>>>>>>> test
* The file should contain only the final version you want to keep
* Then, stage using ‘gitadd README.md’
e Commit using ‘git commit -m “<your commit message>
* And push using “git push origin main”

* |n general, to resolve a conflict, edit the file, keep the correct final
content, delete Git’s conflict markers, then add and commit the
file

)
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GitHub Organizations

rprasad22

Set status

Profile
Repositories
Stars

Gists
Organizations
Enterprises

Sponsors

Settings

Copilot settings
Feature preview
Appearance
Accessibility

Try Enterprise

Sign out

2

Free

A Public profile
@ Account
& Appearance

'ﬂ' Accessibility

Q Notifications

Access

£3 Billing and licensing

&9 Emails

() Password and authentication
(1) Sessions

£ SSH and GPG keys
Organizations

@ Enterprises

AL Teams

L,TJ Moderation

Code, planning, and automation

Organizations

== cmput201-f24 Outside collaborator on 7 repositories

cmput291-W26 | Member and collaborator on 2 repositories

cmput301-f25 | Outside collaborator on 1 repository

New organization

Leave

Leave

Leave



Making a GitHub Organization

* Choose the Free option, then provide the required information

e 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 Tell us about your organization
Set up your organization

Organization name *

This will be the name of your account on GitHub.
Your URL will be: https://github.com/

Contact email *
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