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git: A tool for managing software repositories
git is a tool for managing a large collection of files that multiple users can edit. It
handles the following

® Manages a large codebase (directories and files) in a way that multiple users can
edit at the same time.

It keeps track of every single change.
It allows one to undo specific changes.
It does this efficiently without storing a copy of each user’s version of a file.

It maintains a backup of your files on the server, accessible from anywhere.

This is called "version control”, and git is one tool among others. It's very useful for
managing code in general, not just if you’re working with others. You can use it for
things other than code, | use it for open source textbooks! | have many projects that |
work on by myself and keep them on github. It allows me to work on them from any
computer, work on parallel updates, etc. Github is also often used in people’s resumes
to showcase their work.
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Git uses a client-server model

Many clients connect to a central server, such as github.com.

Git tutorial: What is git 4/23



git: a brief history

e Git was created by Linus Torvalds in
2005 for Linux kernel development
after the project lost access to
BitKeeper.

e Design goals: speed, data integrity,
distributed work, and strong support
for branching and merging.

¢ Junio Hamano became maintainer in
2005 and remains central to Git’s
development.

e GitHub, GitLab, Bitbucket, and similar Linus Torvalds created Git in 2005 while coordinating Linux

. . kernel development.
platforms later built social
collaboration around Git repositories.
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Some example workflows

We’'ll look at two cases:

1. You set up a small repository for your own work

2. You work on shared codebase with other collaborators
A few notes:

® Most of you are new to Linux, terminal work, coding, etc. Don’t worry about
understanding how to do everything.

e Use this talk to know what is possible with git. Refer back to these slides when/if
you actually need to use git.

e |f you do any coding, you should use git! Even for your assignments in
PHYS/ENPH 213!
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Case 1: Make a repository out of your code

e Create a directory on

. [ ] terminal: suiter@suite-laptop
your computer with
the COde # Create a project directory and a starter file
e (install git)
b Use glt to Inltla“ze Initialized empty Git repository in /home/suiter/suitecode/.git/

that directory as a
“repository”.

.git README.md

On branch main

No commits yet

Untracked files:
README . md
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Case 1: Make a repository out of your code

e Create a repository
on a server, such as
github.com in the
cloud.
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= O New repository

Q Type (7)to search 8l |a-

Create a new repository

Repositories contain a proj

s files and version history. Have a project elsewhere? Import a repository.
Required fields are mark

General
Owner * Repository name *
% Queenshysics + | / [ suitecode
© suitecode is available.
Great repository names are short and memorable. How about symmetrical-octo-potato?
Description
Configuration
Choose visibility *
ho can see and commit to this & Private

epository

Start with a template

Templates pre-configure your repository with il No template ~

Add README

et a¢ Innna lassrintinne Ak

+-on 8 '@
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Case 1: Make a repository out of your code

® Link the local to the

“ » [ ] terminal: suiter@suite-laptop
remote”.
# Link the local repository to GitHub, then publish it
® Check the status of
your flles On branch main

Changes to be committed:

e “Commit” modified new file: README.md
files to stage them.

[main (root-commit) alb2c3d] Added a README

® “Push” the commit
into the repos”:ory Branch main set up to track remote branch main from origin.

Your branch is up to date with origin/main.
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Key take concepts

® “Repositories”: Local and remote copies of code.
® Main and feature “branches”.
e "Commit” and “push”.
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Case 2: Collaborating through branches and pull requests

A more complicated workflow:

Your user is given access to a private repository.

You “clone” the code from the repository onto your local machine.

You create a “branch” to add a feature, and push that branch to the repository.
You make local changes, commit them and then push them to the remote branch.
Once feature is ready, you might have to run your code through specific tests (e.g.
linter).

You make a “pull request”. A “PR”.

Admin reviews your work, gives you feedback.

In the meantime, the main branch has changed and your code is no longer
compatible.

You fetch and merge the main branch into your feature branch.

You manually resolve any conflicts.

You make a pull request, it finally gets merged!

Your first accepted PR, you get a pat on the back.
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Step 1: Clone and branch

® clone downloads
the repository and its

L J terminal: suiter@suite-laptop

hIStory # Start from the shared repository
® Make a new branch

for one Coherent Switched to a new branch 'add-plot'

taSk On branch add-plot

nothing to commit, working tree clean

e Keep branch names
short and
descriptive.

Git tutorial: The intention, working with others 10/23



Step 2: Commit small pieces of work

e Stage the files that
belong to this
Change Wlth glt # Make small, meaningful commits on your branch
add.

® Make one commit
per logical idea.

® Push the branch to Branch add-plot set up to track origin/add-plot.

the remote so
GitHub can see it.

L J terminal: suiter@suite-laptop
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Step 3: Open a pull request

e Compare your
branch against main.

e Explain what
changed and why.

® Reviewers can
comment before
anything is merged.
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= O qlicker2 Q Type 7)to search 8~ &~ +-||O][N) 4 @'e

<> Code ( Issues 11 Pullrequests 1 &> Agents ( Actions [ Projects [0 Wiki @ Securityand quality |~ Insights &3 Settings

Open a pull request

Create a new pull request by comparing changes across two branches. If you need to, you can also compare across forks. Learn more about diff comparisons here.

11 base repository: glicker/qlicker2 +  base:master » € head repository: ryanmartinneutrino/dlicker2 + | compare: master

+ Able to merge. These branches can be automatically merged.

e Add a title * Reviewers @

Title & Ssuggestions
& Copilot Request

Add a description

- = o 1= = ez » Assignees &

Write  Preview 8 HB I = O/ EE S @ U DB
No one—assign yourself

Add your description here.
Labels @
None yet
Projects @
None yet
Milestone @

No milestone

D Markdown s supported [ Paste, drop, or lck o add files Development

Use Closing keywords in the description to

Allow edits by maintainers () [IEICT I ICGMERAY  2utomatically close issues
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Step 4: Respond to review

o Treat Comments as = O «+ / qlicker2 Q Type @)to search 8- &~ +- 0 nlla g'e
<> Code ( Issues 11 Pullrequests 1 & Agents () Actions [ Projects [0 wiki @ Securityand quality |~ Insights i Settings
part of the workflow,

not as a failure. Initialize glicker2 repository for migration from Meteor)S i Notready || Code =
#1 7
® Make the requested @EIDD covi v o s 2 commis o i vom st . @

edlts on the same © Conversation 1 <o Commits 2  [J Checks o (@ Fileschanged 2 1082 @
branch. @) ¢ Conior @D crmmenied cnpra e < @
o

@ ryanmartinneutrino o

Sets up the qlicker2 repository as the new home for the Qlicker app being migrated from Meteor)s to

[ ] P us h a hew comm it; a Fastify + React stack (source: ryanmartinneutrino/qlicker-1). No application code is copied yet. Assignees

@
@ rarmartimeutring
Changes
€ pull reques ® copiloc
« README.md — Replaces the one-liner placeholder with a full project description: what Qlicker is,
u pd ates migration context with links to the original MeteorjS repo and migration source, planned repo Labets @
structure, tech stack (Fastify, React/Vite, MongoDB, Redis), prerequisites, and a status note pointing None yet
. II to the current working implementation.
automatica y. + _gitignore — Adds a Nodejs/monorepo-appropriate ignare file (matching the source repo's o @
conventions) covering node_modules , build artifacts, .env files, Docker volumes, uploaded files, . .
and sensitive generated paths. one v
» Original prompt Milestone )
No mistone
Development ®

Successfully merging this pull request may close these

& Mention @copilot in a comment to make changes to this pull request. None yet

© & mitial plan Verified ) 68ccab1
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Step 5: Implement feedback locally

e Switch back to your
feature branch.

L J terminal: suiter@suite-laptop

# Respond to feedback with another commit on the same branch

e Edit, test, commit,
and push again.

e Update your open
pu” I‘equest origin/add-plot updated
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Step 6: Bring your branch up to date

¢ While you were
working, main may
have Changed # Before asking again, incorporate the latest main

L J terminal: suiter@suite-laptop

® Fetch the newest
remote data Auto-merging src/plot.py

Merge made by the ort strategy.
® Merge origin/main
into your branch,
resolve any conflicts,
then push.

# The PR updates automatically on GitHub
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Step 7: Merge and clean up

¢ Once the pull
request is approved
and checks pass,
merge it.

e Switch back to main
and pull the merged
result.

e Delete the old
branch locally; prune
old remote
references.
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L J terminal: suiter@suite-laptop

# After the PR is merged, clean up locally

Deleted branch add-plot (was d4e5f6a).

On branch main
Your branch is up to date with origin/main.
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A note on authentication

® You must prove to GitHub that you are allowed to push, and for private
repositories, pull.

e For most terminal workflows, “SSH keys” are the cleanest option.
e | ike most encryption schemes, two keys are generated, public and private.

® The private key stays on your machine, never share it; GitHub stores only the
public key.

® Personal access tokens are another option for HTTPS workflows.
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What is a merge conflict?

A conflict happens when git cannot automatically combine two edits.
git will not let you merge code if there’s a conflict, you must resolve it first.

In this case, you can view a file that merges both edits in a way that you can
choose which to keep.

Look up how to do it if it comes up...
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Forks: a copy you own on the server

Branch: best when you have write access to the shared repository.
Fork: best when you do not have write access, or want an independent public

copy.
You still clone, branch, commit, push, and open a pull request.

The pull request goes from your fork back to the upstream project.
Or your fork can slowly drift from the main project and become it’s own project.
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But wait, there’s more

e The README.md file acts an index for the repository, it supports markdown for
styling.

e Add a .gitignore file - this allows file to exist in your local repository without getting
synched (e.g. build files, data)

e On Windows (maybe Mac?), there is Github Desktop that is a graphical interface
to all of this, quite easy to use.
® You can add automatic “actions” to repositories that trigger on a pull request:

Run a linter test, PR review to update code

Run a series of pre-determined tests on the code to see if you broke anything
Run a Al agent for a code review.

and many more!

@]
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Some git terminology

Term

Meaning

Repository
Working tree
Stage / index
Commit
Branch
Remote
Clone

Pull / fetch
Push

Fork

Pull request
Merge conflict

A project plus its hidden .git history.

The files you see and edit in your directory.

The set of changes prepared for the next commit via git add.
A snapshot of tracked files plus author, time, and message.

A movable name pointing to a commit; used for isolated work.
Another copy of the repo, often on GitHub/GitLab.

A local copy of a remote repository.

Downloading new commits from a remote; pull also merges them.
Sending local commits to a remote.

Your server-side copy of someone else’s repository.

A proposed change with discussion, review, and checks.

A place where Git needs human help to combine changes.

Git tutorial: The word is

21/23



Demo

Browsing a repository, using agents, looking at PRs.
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