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Why this workshop exist

Learn basics of git

Learn fundamental skill of version control on code/project

Having a fundamental skill of version control before taking advance course
Learn the beauty of GitHub
Fulfill COMP4900 requirements
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What is Version Control

A system that records changes to file(s) over time so that you can recall a specific version
later.

A Version Control System (VCS) allows you to
® Revert selected file back to previous state
® Revert entire project back to previous state

e Compare change over time

See who last modified the files
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nt kinds of version control system

Local Computer

Checkout Version Database

Local Version Control Systems o

Version 3

Version 2

Version 1

shared
Centralized Version Control Systems

® Have a single server contains all version of file / I \
® Can easily know how other people project are doing

Having a database to kept all changes to file
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t kinds of version co

Server Computer
Version Database

Version 3

Version 2

Distributed Version Control Systems Version 1

e Clients fully mirror the repository history /

® Even a server dies, the system collaborate via that

server can be copied back up server to restore it. Computer A Computer B
Flle Fﬂ@
® Every clone is a fully backup * *
Version Database < > Version Database
Version 3 Version 3
| |
Version 2 Version 2
[} I
Version 1 Version 1
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What is git
e Git is a distributed version control system that helps us track
changes in your code over time. » git
® Think the change of data are store as stream of snapshots
® A git repository are having a .git folder inside the project

Checkins Over Time

File A A1 A1 A2 A2
. ... I - [
File B B B B1 B2
- | . .. \
File C c1 €2 c2 c3
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What is GitHub

A website and cloud base services to help us save our
code/project

The most common used platform for saving our repository

You can share your code online Go H b
itHu

Also can be use as developer resume
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Installation

In this workshop, we will use Git, GitHub, and VScode to finish our practice.
We will use https://github.com/HKUST-CRS/crs as the demonstration repository.
Please follow the website instruction to setup the enviroment before attend the workshop

HKUST COMP4900
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Getting a Local Git Repository

As we mentioned earlier, a git repository will contain a .git

folder inside a project.

If we want to make our project a git project, we go to our folder
root directory click Initialize Repository

Using terminal:

SOURCE CONTROL

The folder currently open doesn't have a
Git repository. You can initialize a
repository which will enable source
copiw®i Teatures powered by GIt.

Initialize Repository

®lgarn more about how to use Gt
source contror v evteTead our docs.

You can directly publish this folder to a
GitHub repository. Once published, you'll
have access to source control features
powered by Git and GitHub.

@ Publish to GitHub

Using terminal:
R

(HK
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Basic Workflow of a Git Project

A git project contains of three different stage (locally)

Modified

Working
Directory

The file have been modified but not committed to your database yet

Stage Fixes

The file has been marked as modified in its current version to be included stgngarea ]| mutie
in your next commit snapshot.

Commit

The data is safely stored in your local repository \ TRopestoryy
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Add a file to staging area

So, how we add the file to the staging area? For example, we create a hello_world.py file

You can add the file to the stage area by clicking + sign
Using terminal:

SOURCE

REPOSITORIES

demo.
CHANGES

@ Publish Branch

git add hello_world.py : iy

If you want to revert the change in your staging area, just

. . 'SOURCE CONTROL ® hello_world.py A X
click the - sign 5 s
- . demo. mi G / 8 1 print("Hs
Using terminal:

]
[
# git reset hello_world.py +/ Commit
L v Staged Changes

% hello_world.py 4

 Changes Unstage Changes
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Commit a file from staging area to reposit

o0 <
SOURCE CONTROL hello_world.py A X
 REPOSITORIES hello_world.py
After you finish staging all the file you want. | o "'"== j E 5:8 o 1 printfHetlo word’)
You can write the commit message and save ‘
the change to your local git repository Vi

e e

hello_world.py

v Changes

Using terminal:

[
[ oo
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Commit object

When you do a commit, what you actually do is create a commit object, and the commit
object will store a pointer to the snapshot, a pointer to it previous commit, author information

and commit message.

Timeline I

803631b

commit size
tree 3bfscaf
parent
author hkust_git
Initial
commit

l

Snapshot A

(3bf8c2f)

The snapshot save the change of your data in that commit.

(HKUST)

2dc93ef
commit size
tree e3e5a29
parent 803631b
author hkust_git

Change word
to world

l

Snapshot B

(e3e5a29)

albd703

commit size
tree 42cdca7

parent 2dc930f

author hkust_git

Change Hello to
hello and add ,

l

Snapshot C

(42cdca?)
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Git Branching

Sometimes we might want to do changes of original project (e.g. fixing a bug), but you don't

want to do on project directly. Instead of copy and paste the whole repository, you can make
use of branch.

A branch is a pointer that pointing to %

one of these commit, usually the
default branch is call master branch.

*
803631b 2dc93ef « albd703

And HEAD is a pointer that telling you what pointer you are at currently.

HKUST COMP4900
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Creating and Switching Branches

In VSCode, you can create a new branch (and
change to that branch) by selecting

— Branch — Create Branch
— [type branch name]

or use either one of this command in terminal

e
il gcit branch feature

Bl git checkout feature

L

il git checkout -b feature
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Creating and Switching Branches

Then it will create a new branch that point to same commit as HEAD.

=

803631b | 2dc93ef | albd703 | ﬁ 803631b 2dc93ef albd703
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Creating and Switching Branches

In VSCode, you can checkout to other branch by

— Checkout to — Select the branch you want to go

SOURCE CONTROL |
v REPOSITORIES
demo... Pfeature & / § = =+ Create new branch...
~ CHANGES °o =+ Create new branch from...
E} View & Sort &’ Checkout detached...
@ Publish Branch Pull
Push

Clone 7° master

Fetch
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Creating and Switching Branches

When you make a commit to the new branch you create, the commit will diverge from the
work from your master branch.

Checkout to master

New commit on feature .
and commit on master

v
w
v
1425¢f9 < fac0406 < 706eca8 <. q 1425¢f9 < fac0406 < 706eca8 < 4abf36b

cb05045 cb05045

X 'y

'y

Even when you make a new commit to master branch, it won't affect your new branch.You
can make use of this for collaborate development.
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Merge Branch

When you finish your work and want to merge your change together, you can first checkout to

your branch you gonna merge into (HEAD), and do following:
In VSCode:

— Branch — Merge — Select the branch you want to merge from

Belect a branch or tag to merge from

feature 1mi

hkust_git '‘Add a read me file"

print{*oye, wa

Using terminal:

1

git checkout master
Bl git merge feature
L
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Merge Branch

It will merge the change in feature to main branch, and git will automatically do a commit on

this merge

m
Y

- 4abf36b <« /) ac37ab3

1425¢f9 <« - fac0406 <« - T706eca8 4\

[
| »

\' cb05045 >/

X
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Remote repository

Remote repositories are version of your project that hosted internet or otherwhere. The branch
in remote repositories are remote branch, which denote as

i <remote -name >/<branch -name >

*

803631b & 2dc930f & albd703 i ebcd715 & 88286d5 |

A /‘ A | _/

L 4
\ origin/
~ fa59f2c &’ master

4

The remote-name is call origin as default
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Setting Up GitHub Repository

We will use GitHub to host our remote
repository.

First, create a repository in GitHub first
Remember Do NOT initialize with README,
.gitignore, or license

HKUST COMP4900

Create a new repository »
s s all

Required fields are marked with an asterisk (*).
Owner * Repository name *

@ nkusteiT - [ demo
Great repository names are short and memorable. Need inspiration? How about
effective-octo-rotary-pl

Description (optional)

@ [ Poblc

A Private

Initialize this repository with:
Add a README file

Add gitignore

Choose a license

Create repository.
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Setting Up GitHub Repository

Then you copy this link Screenshot focus: copy the repository URL from the green Code button.

St up GitHub Coplot

Quick setup — if you've done this ki of thing before.

te a new repository on the command line

ReAME. 30

..or push an existing repository from the command line

£thub. cont hRuStGIT/demo. g1t

And we will use this link to help us setup the remote

(Remember to setup the ssh in git which mention when installation step)
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Adding remote in VSCode

ConTROL

REPOSITORIES
demo.

CHANGES

In VSCOd e @ Publish Branch ;:I;:;
— Remote — Add Remote e

‘Commit

Changes

Pull, Push

=5

oot 1051 I
Stash. > Remove Remote
Tags.

‘Show Git Output

Then you add the link and press enter

git@github.com:hkustGIT/demo.gif]

Add remote from URL git@github.com:hkustGIT/de

) Add remote from GitHub
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Adding remote in VSCode

The type your remote name and press enter Screenshot focus: use a short remote name like origin.

Remote name

Please provide a remote name (Press 'Enter' to confirm or 'Escape’' to cancel)

Using terminal:

fl git remote add <remote-name> <github-1link>
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Removing remote in VSCode

CHANGES

Pull
Push

In VSCode
— Remote — Remove Remote

Fetch

Commit

Changes
Pul, Push

Branch

Remote Add Remote...

Taas

Then you pick the remote you want to remove
Using terminal:

Bl git remote remove <remote-name>
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Push your work to repository

After you setup, you can push your branch to repository by

— Click ok
In VSCode — Pull, Push — Push
v REPOSITORIES ﬂ
demo Git Pmaster ® v U -
v CHANGES The branch "master" has no
remote branch. Would you
like to publish this branch?
P —— [ o«
OK, Don't Ask Again
Cancel

Using terminal:

git push -- -upstream <remote-name> <branch-name>
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Sync from repository

You can use fetch to sync your branch from remote branch in VSCode Screenshot focus: use
Fetch to download remote updates first without changing your current local files.

v CHANGES © D,
View & Sort

Pull

Push

Clone
Checkout to...

Using terminal:

git fetch <remote-name>

w N e
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Sync from repository

This will download the branch at the remote repository Screenshot focus: origin/master moves
forward, while your local branch stays the same until you merge.

-
m

1
803631b & 2dc930f [&—— albd703 [ ebcdT15 & 88286d5 | q 803631b & 2dc930f [&—— awbmj«\— ebcd715 j&——n 882865 —> eb9gTh2

~ \
VAl oricin/ \ origin/
> fas:z/c; 2 master - fasofe |7 master

H

Then you can merge the origin/master to master by

il cit merge <remote-name>/<branch-name> <branch-name>

Please refer how to do merge in previous page
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Or you can simply just Screenshot focus: Pull combines fetch + merge in one step when you are
ready to update your local branch immediately.

3 syne

Pul (Robse)
Pulfrom...
showGitoupu | P

Push o
Fetcn
Fetch Prune)

Fetch From Al Remates

Using terminal:

fl git pull <remote-name>

This will do the fetch and merge together
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Git Clone

First, get the link from GitHub. Screenshot focus: copy this clone URL, then run Git: Clone in VSCode.

.demo Public > Pi © Watch 0

P master ~ ¥ 1Branch © 0 Tags Q e t Add file ~ <> Code ~

Local Codespaces
@ hkustGIT Merge branch ‘feature
Clone
[} README.md "Add a read me
HTTPS SSH  GitHub CLI
[ hello_world.py to Copy url to clipboard
gitegithub. con: hkustGIT/deno. git

1] README
Open with GitHub Desktop

Here is a readme file
[}) Download ZIP

In VSCode: Command+Shift+P and run Git Clone.

>Git: Clone

Git: Clone recently used %
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Git Clone

Then paste your link here Screenshot focus: paste the repository URL and confirm.

remote sources

D B momos e a

mwaxs m [ o |

Or in terminal, go to your directory, and

git clone <remote-url>

When you use git clone, Git automatically creates a remote called origin.
(HKU
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Fork on GitHub

Fork creates your own copy of another repository under your GitHub account.
® Use clone when you already have write access to the original repository.
® Use fork when you do not have write access (class tasks / open-source).
® You can submit changes back by opening a Pull Request from your fork.

Screenshot focus: click Fork on the original repository to create your personal copy.
15th April, 2026 33 /44
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Fork on GitHub

For this workshop, use https://github.com/HKUST-CRS/crs as the repository to fork. Screenshot focus: left
image shows fork creation options; right image confirms the new repository under your account.
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Pull Request Workflow

A Pull Request (PR) is used to propose, discuss, and merge changes safely.
@ Open the original repository and go to Pull requests
® Click New pull request
© Select base branch and your fork branch
@ \Write title/description and create the PR
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Pull Request Workflow

Screenshot focus: compare branches carefully, then complete the PR form before submission.

Comparing changes
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That all!
Any Question?
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Workshop Task Overview

We will use the following repository for our workshop task Screenshot focus:
opening the correct COMP4900 task repository before starting.

HKUST 2026 Spring COMP 4900 GitHub Training Module
Task

Welcome to the COMP 4900 GitHub Training Module task. You can review the training module material website

nnnnnnnnnnn

Task

a standard o

make sure you are

Original repository: https://github.com/minglol7794/HKUST-COMP4900-2026S-Task
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Workshop Task Instruction

@ Fork the original task repository

® Clone your fork to local machine

© Create a new branch (example: add-my-student-info)
O Edit Data/student. json with your own record

©® Commit and push your branch

® Open a Pull Request to the original repository

@ Wait for auto-validation result in PR comments

® Submit your PR link on Canvas
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Workshop Task Instruction

Success message example after validation: Screenshot focus: this confirmation indicates your PR

checks passed and submission is accepted.

( , github-actions bot commented 2 weeks ago

# Your pull request is valid for the submission.

®

github-actions bot commented 2 weeks ago

® Your submission has been synced to the Google Spreadsheet.

& Remember to submit the PR link to Canvas

®

(HKUST) HKUST COMP4900
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Workshop Task Instruction

Copy your PR link from browser address bar and submit to Canvas. Screenshot focus: copy the
full PR URL from this page, not the repository homepage URL.

€ G |2 github.com/minglol7794/HKUST-COMPA4900-2026S-Task/pull/1 Bxax O 9 &@

= () mingi7794 / HKUST-COMPA900-20265-Task a-||[+-][o][n]|(a]le @

Code Issues. Pull requests 1 Agents Actions Projects Wiki Security Insights Settings

update: add student info #1 2 oD | G

11 Open
Q) Conversation 3 - Commits 3 E) Checks 1 [ Files changed 1

Add student nformation here Copiot
@ mingiar7ss

Stilin progress?

Skrmikage
®
®

You finish the workshop task when the PR is valid and the link is submitted.
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Extra - Merge Conflicts

Sometimes you might edit the same file in two different commit. And you will end up with

merge conflicts when they merge together. For example, | got two different content in my
master branch and wrong branch

— Master Branch — Wrong Branch

README.md X README.md X

README.md README.md

1 I want to save this 1 I don't want to save this

And you try to merge wrong branch to master branch

|
i git checkout master

Bl git merge wrong
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Extra - Merge Conflicts

Then it will have merge conflict Screenshot focus: this panel highlights files with conflicts and gives
access to Resolve in Merge Editor.

SOURCE CONTROL EADME.md ! X P A S R
 REPOSITORIES README.md > [ # <<<<<<< HEADI want to save this
demo.. Bm @ v B 55 O fl Accept Current Change | Accept Incorming Change | Accept Both Char

onanoes [ (D (G (hange\

I want to save this
e Merge branch 'wrong' P —_—

I don't want to save this
555535 wrong (Incoming Change)

6
~ Merge Changes

README.md
~ Changes

3 huto @ ) Resolve in Merge Editor
+ GRAPH Ao © ¥ L B O -

You can click Resolve in Merge Editor and resolve the conflict
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Extra - Merge Conflicts

You can select what you want to keep, and
click Complete Merge

v REPOSITORIES

demo... ¥master &

-+
Then click Continue on the CHANGES tab v CHANGES v

Merge branch 'wrong'

v/ Continue
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