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Step 1: Install Git

Step 2: Create GitHub Account

Step 3: Open Terminal Application




Installing Git

Navigate to your OS for instructions.

X0 ) Slide 5
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Instructions from the Carpentries:
https://carpentries.github.io/workshop-template/install_instructions/#git



https://carpentries.github.io/workshop-template/install_instructions/#git
https://carpentries.github.io/workshop-template/install_instructions/#git
https://carpentries.github.io/workshop-template/install_instructions/#git

yange@yange: ~ Q

:~$ sudo apt-get install git
password for yange:

1
Press “ctrl+alt+T” simultaneously
to open the terminal.

2:
For Ubuntu/Debian, type and enter.
For Fedora, type and enter.

3:
Enter in your password.

4:
When prompted, type

and enter to install Git.




El 0 Release 5.1.13 - Homebrew/bre: X +

0O <« —- C @ github.com

s LUanaguy e tEn,. " LIISL COnLipuuorn in

1: Full Cha

Type “terminal” into the <

search bar and enter.

| Ifyou do not have Homebrew installed, install it by navigating to
Sl “https://github.com/Homebrew/brew/releases/tag/5.1.13” and
" downloading the first link under “Assets”.

2 e If you do have it installed, go to step 5.
Check if gitis already installed

by typing g1t -version.
If it is installed, the terminal
should show the version
number. If not, it will show an
error. Continue to step 3.

v Assets 4
4:
Run “Homebrew.pkg” and follow instructions to

) Source cod (dp) download. (Ask Richard if you need assistance).

[ Source code (tar.gz)

S:
Return to your terminal, and type brew install gittoinstall Git.



https://github.com/Homebrew/brew/releases/tag/5.1.13

Windows (Option 1): Install Git Bash

=] () Release Git for Windows v2.54.( X +

0O <« - C ) github.com B B % Y,
MinGit-2.54.0-busybox-32-bit.zip 2£2962141hff2f3a44ARER-A~100002 5 045586fa9 112f83daa/02fdbdi3c4/8d

Git-2.54.0-64-bit.tar.bz2 e1819cee60ly B

Git-2.54.0-arm64.tar.bz2

:2b9ee7854f0520f0f6b7...

CRTATnR TR ez Scroll down and . e1819cee60d09793dde3..

download the first link

@ Git-2.54.0-arm64.exe 1 97bf63e5c65152c14b48..
(14 »
under “Assets”.
@ Git-2.54.0-arm64.tar.bz2 sha256:celeb24c74ac9c724abs..
@ MinGit-2.54.0-32-bit.zip sha256:52fc36c9b22611f0a6a7..

@ MinGit-2.54.0-64-bit.zip sha256:@4f937e10918b17bsbe..

@ MinGit-2.54.0-arm64.zip sha256: 68f6bddasbsafaedefas..



https://github.com/git-for-windows/git/releases/tag/v2.54.0.windows.1
https://github.com/git-for-windows/git/releases/tag/v2.54.0.windows.1
https://github.com/git-for-windows/git/releases/tag/v2.54.0.windows.1
https://github.com/git-for-windows/git/releases/tag/v2.54.0.windows.1
https://github.com/git-for-windows/git/releases/tag/v2.54.0.windows.1

Git 2.54.0 Setup

Information

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

GNU General Public License

Version 2, June 1991

Copyright (c) 1989, 1991 Free software Foundation, Inc.
59 Temple Place - Suite 330, Boston, MA 02111-1307, USA

Everﬁone is permitted to copy and distribute verbatim copies
of this Ticense document, but changing it is not allowed.

Use Vim (the ubiquitous text editor) as Git's default editor

Git 2.54.0 Setup

Choosing the default editor used by Git
Which editor would you like Git to use?

The Vim editor, while powerful, can be hard to use. Its user interface is
unintuitive and its key bindings are awkward.

Note: Vim is the
and it is highly recommended to switch to

ws only for historical reasons,

[ 4
Note: This will leave the 'core.editor' optiol

to the 'EDITOR' environment variable. The “\/irm?”
may set it to some other editor of your chc Choose VI m-as the
default editor.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By
contrast, the GNU General Public License is intended to guarantee your freedom to share and
' change free software--to make sure the software is free for all its users. This Ger
applies to most of the Free Software Foundation's software and to any other prog 3:
commit to using it. (Some other Free Software Foundation software is covered by
General Public License instead.) You can apply it to your programs, too.

Click this until you
When we speak of free software, we are referring to freedom, not price. Qur Ge

Licenses are designed to make sure that you have the freedom to distribute copie freac h th | S Screen
! (and charge for this service if you wish), that you receive source code or can get °

Cancel Back




Git 2.54.0 Setup —

Configuring the terminal emulator to use with Git Bash
Which terminal emulator do you want to use with your Git Bash?

(O Use MinTTY (the default terminal of MSYS2)

Git Bash will use MinTTY as terminal emulator, which sports a resizable
window, non-rectangular selections and a Unicode font. Windows console
programs (such as interactive Python) must be launched via ‘winpty to work
in MinTTY.

Use Windows' default console window

Git will use the default console window of Windows ("cmd.exe"), which works
well with Win32 console programs such as interactive Python or node,js, but
has a very limited default scroll-back, needs to be configured to use a Unicode
font in order to display non-ASCIl characters correctly, and prior to
Windows 10 its window was not freely resizable and it only allowed
rectangular text selections.

Click “Next” a few more times |
~until you reach this screen.
Select second option.

Git 2.54.0 Setup - X

Configuring extra options

Which features would you like to enable?

Enable file system caching

File system data will be read in bulk and cached in memory for certain
operations ("core.fscache" is set to "true”). This provides a significant
performance boost.

(] Enable symbolic links

Enable symbolic links (requires the SeCreateSymbolicLink permission).
Please note that existing repositories are unaffected by this setting.

6:

Click “Next” a few more
times until you reach this -
screen; then click “Install”.

Back Cancel

Install




Git 2.54.0 Setup

Completing the Git Setup Wizard

Setup has finished installing Git on your computer. The application may
be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

(JiLaunch Git Bash|

View Release Notes

7: Click “Finish”.




) powershell|

& m Apps Documents  Settings  Folders  Photos » B
Best match A
Windows PowerShell >
2 -
App
Apps Windows PowerShell
App
Windows PowerShell ISE >
> Windows PowerShell (x86) > 2 Open
22 Windows PowerShell ISE (x86) > 2 Runas Administrator
2 Run ISE as Administrator
Store
2 Windows PowerShell ISE
> | PowerShell > v
Settings

{i§ PowerShell Developer Settings

o4 Allow local PowerShell scripts tg
run without being signed

Open start menu, then type

“powershell” and enter.

Documents

07ShellFeedback.xlsx - in
2025Feedback

2 Windows PowerShell X + v

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reser

Install the latect DowoxChal11 Lar new features and im
PS C:\WINDOWS\System32> .\setx HOME

SUCCESS: Specified value was saved.
PSh . TNDOWS \ System32> |

Type

Into the command line. You should see the
“SUCCESS” message.




Windows (Option 2): Install WSL
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2 Windows Power X <) Ubuntu X + v O X

To run a command as administrator (user "root"), use "sudo
<command>".
See "man sudo root" for details.

N |

Your terminal should look
something like this.

14



2 Windows| X <3 Ubuntu X + v

: $ sudo apt update
[sudo] password for yange: |

H
Type and

enter. Enter your password.
Note: your password will
not appear as you type it.

£ Ubuntu X + | v O X

Get:57 http://archive.ubuntu.com/ubuntu noble-backp
orts/multiverse amd64 Components [212 B]
Get:58 http://archive.ubuntu.com/ubuntu noble-backp
orts/multiverse amd64 c-n-f Metadata [116 B]
Fetched 42.2 MB in 4min 3s (174 kB/s)
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
160 packages can be upgraded. Run 'apt list --upgra
dable' to see thenm.

: $ sudo apt install git build
-essential autoconf automake libtool python3 r-base |

and enter.

and enter.

15



Create GitHub Account

Navigate to https://github.com/ and create an account if you don’t already have one.

Note: GitHub required 2-factor authentication.

The future of building
happens together

Tools and trends evolve, but collaboration endures. With GitHub,

developers, agents, and code come together on one platform.

Sign up for GitHub Try GitHub Copilot

16


https://github.com/

Open Terminal Application

For Linux: press “ctrl+alt+T” simultaneously.
For MacOS: search for “terminal” in the spotlight search bar and open the first option.

For Windows (Git Bash): in the start menu, search for “git bash” and open the first option.

For Windows (WSL): in the start menu, search for “powershell” and open the first option. On
the top of the terminal window, click the down arrow and open an “Ubuntu” tab.




Part 1:
What and Why?




What is Version Control?

o Atool that records the changes and history of a specified project;

o Allows you to file old versions of a project and retrieve them as you please;

o  Like saving afile, but on steroids.




Why use Version Control?

o Anolderversion of a project has useful information that is not in your current working
version;

o Your current version is broken, and you want to go back to an old, usable version;
o Unlimited “undo’s”;

o Avoid file names such as “thesis.doc”, “thesis_final.doc”, “thesis_FINAL.doc”,
“thesis_FINAL_revised.doc”, “thesis_FINAL_revised_version6.doc”, etc...

You can also collaborate with others and have detailed change logs from contributors. We will
not go over collaborations in this workshop.



Part 2:
Setting Up Git




@ @
COnflgu I'e Glt Historically, this has been called

“master”, with connotations to
To save personalised settings slavery. Efforts are made to
reduce this.

Choose your favourite editor. We

will use Vim.
: . The flag “ " tells Git to
To see or edit all the globally configured values, seit ilheee vallables for 2l sefeis
or on your computer.



GitHelp

Commands follow the form:

For help on a specific command:

Or more generally:




Part 3:
Creating a Repository




Example: We are a Chef!

Navigate to your Desktop:

Make directory (folder) called ProjectReport:
Move into directory called ProjectReport:
Check which directory we are in:

See that it’s empty: or



Initiate a Git Repository

Initiate a Git repository

Everything inside this folder will be tracked.

Show hidden .git folder

This shows a hidden folder called Deleting “.git” will remove all version
“.git”, which stores all the information history information. The directory
involving this project and history. ceases to become a Git repository



Part 4:
Tracking Changes




Check Status

o Thisisacommonly used command to see latest changes.

o Thiswill print an error if used outside of a Git repository.




Example: Guacamole Recipe

Create and edit a new file:

See that this new file is in the directory:

Check status of the repository:

$ git status
On branch main

No commits yet

Untracked files:
(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add" to track)




Example: Guacamole Recipe

Tell Git to track this new file:

Show status:

Tell Gitto commit this

change to history: U _J
Y

Show new status: Short description of changes you made. This will
make it easier to search through past changes.

$ git status

On branch main

nothing to commit, working tree clean You can write longer messages with just
, which will take you to your default editor.




Show Past Changes

Show list of past changes in reverse
chronological order:

This will show the long identifier, where the first few
characters correspond to the short identifier shown
when you committed this change.

Also shown: author of the commit, time and date of
commit, and commit message.



Example: More Changes

Add ingredients to your guacamole recipe:
Show status:

Show changes from last commit:

The first few lines of this output are cryptic,
referring to the file versions being compared.
The last few lines will show the specific
changes.



Example: More Changes

Remember to tell Git to add (stage) this
new change:

Commit the stage:

The feature is useful when we are
changing more files. This way, we can choose
which changes we want to commit at once,
creating “snapshots” of our own choosing; e.g.
changes that have a similar purpose or theme.



Example: Even More Changes

Change our recipe again:
Stage this change:
View differences:

View staged differences:

Commit change:



Show Past Changes (again)

Show list of past commits:
Limit to the past N commits:

Limit to one line per commit:

When the log is too long, Git will page out the
changes. To navigate the pager:
o “spacebar”to go to the next page,
o “Q”to quit the pager,
o Tosearch for a specific word, type
and “N” to flick through the matches.



A Note on Empty Directories

Git does not keep track of directories, only files within directories.

Git will not see when you create an empty directory, but will see when you create a new file in
that directory.

To have Git track an empty directory, create a file called “.gitkeep” (or anything else) in that
directory which Git will track.




Challenge 1

1. Inyourrecipes folder, create 3 files, each containing an outline for a chocolate chip cookie
recipe, lemon cake recipe or salad dressing recipe.

2. Stage all of these files.

3. Commit the stage with an appropriate message.

These changes are all similar, therefore it is appropriate to stage them together group them
under the same commit and commit message.




Challenge 2: DIY

1. Create a new, empty directory, and create a Git repository out of it.

Create a new file in this directory. Add 3 fun facts about yourself. Commit this new file.
Of this file, modify this one line, add a new line.
Print differences in this file.

Commit the new change.

R T

Show Git log.




Part 5:
Exploring History




Example: Make a Bad Change

Add rat poison as an ingredient:

Do not stage or commit this change.




Compare to Previous Commits

. or
Compare changes to last commit:

Compare changes to commit
before last:

Compare changes to 2 commits
before last:

Compare changes to Nth to last This name can be got
commit: from the Git log.

!

Compare changes to a specified
commit:



Restore File to Previous Version

Restore file to previous commit:

Specific identifier

Restore file to a specified commit:

This changes a specific file to a previous
version, from which you can stage and
create a new commit from.



Example: Undo a Commit

You accidentally made a mistake in your files, staged and committed it. Therefore, you want to
revert this commit. To do this, you do:

1. Look up identifier of previous commit:
2. Copy the identifier.
3.  Revert to this commit:

4. Edit commit message. This creates a new commit, which
simply undoes the last. You can check
this with



Challenge 3

1. Create a new file called “ketchup.txt”.

2. Inthisfile, write “I like tomatoes, therefore | like ketchup”

3. Type

4. Edit “ketchup.txt” and replace the text with “ketchup enhances pasta dishes”.
5. Type

6. Type

What text will “ketchup.txt” contain?



When Things get Complicated...

It is common for projects to be several months old and contain dozens of files. This makes it
difficult to navigate through the project history.

Ways we can do this is by using

Look up commits involving a specific file:

Look up commits and differences
regarding a specific file:




Part 6:
Ignoring Things




gitignore

Why don’t we want Git to track certain files?

o Files may be too big,

o Some files are temporary by nature,

o We can create some files using other files (e.g. a script can be used to download pictures),

Solution: we tell Git to ignore certain files.



Example: Ignore Pictures

Create a new directory called “pictures”:

Populate “pictures” with random files:

Populate “recipes” with random files:

Check status of Git repository:

$ git status
On branch main
Untracked files:
(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add" to track)



Example: Option 1

Create .gitignore file:

lgnore all .dat files and .png files: These lines are added
into the .gitignore file.
Check status of Git repository: < I
No comment about a.png,
Check status of ignored files: b.png, c.png, cakel.jpg,

cake2.jpg are all shown.
Force staging of an ignored file:

If you really want to track an ignored file, force
this by running



Example: Option 2

Create .gitignore file:

lgnore everything in the data directory: These lines are
added into the

lgnore all png files anywhere in repository: .gitignore file.

Check status of Git repository: < I

No comment about

a.png, b.png, c.png,
cakel.jpg, cake2.jpg
If you really want to track an ignored file, force are all shown.

this by running

Check status of ignored files:



Exemptions to Ighore

Let’s say you want to ignore all images but 1 called “final.png”. You may do this by adding an
exemption in the .gitignore file with a “!I” character.

-] MINGW64:/c/Users/yange/De X

Ensure that the exemption is
below the ignored files.

.gitignore[+] [unix] (12:59 01/01/19706) 5 11 All

| — INSERT —-
b

51



Part 7:
Remotes in Github




Create Remote Repository

1: Q. Type (/] to search
Go to “github.com”

2 @ New issue
On the top right corner of the page, New repository
click the arrow next to the “+” button, Latest fi

: £+ Import reposito
and select “New repository”. N T Import repository
jle

3: Eva O New codespace

Name your repository “recipes”. indi
<> New gist

4:

Leave all options unchanged. Click
“Create repository” at the bottom of
the page.

This effectively creates an empty
directory called “recipes” and runs
git 1nitinit.

10 Pull requests ~




Connect Both Repositories

You now have 2 separate repositories with the same name.

The new GitHub repository will have instructions on how to connect the two.

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

[f:';l Set up in Desktop or HTTPS SSH git@github.com:yangelaxue/recipes.git |'_|;|

Get started by or . We recommend every repository
include a , ,and

1: 2:

In your new, empty recipes repository  Inyour terminal, type
on GitHub, click the SSH option.

Copy this link.



Setting up SSH

Before you can connect to your local repository, GitHub needs to know it is actually you who
are connecting. We will use “Secure Shell Protocol” or SSH.

SSH works by having a public and a private key. GitHub can have a copy of the public key, and
they will confirm that we can connect to it by having the private key stored on our device.

We will follow the minimum requirements needed to get this done.

1:
Type into the terminal. If it lists files called “id_ed25519” and

“id_ed25519.pub”, then you don’t need to do anything until step 6. If not, move to step 2.



Setting up SSH

Create a new key:

Or, create a new key and label it:

2:

Create a new SSH key. 3

tThue SSH t " flag Enter to save key to the 4:

ed25519 algorithm. P :

Note that it will not show as you
type. If you are using a private
computer, you can choose not to
use a password.



Setting up SSH

Your identification has been saved in /c/Users/yange/.ssh/id_ed25519
Your public key has been saved in /c/Users/yange/.ssh/id_ed25519.pub
The key fingerprint is:
SHA256 : hXUanVL/FkhfXvNfpsqHyCZSd31Kd6aw54YLoZNUEVA y.angela.xue@gmail.com
The key's randomart image is:
+——[ED25519 256]——+
| .E o000 .o0]
0.++.0.=|
.. 0. ..o=]|
. |
+ x|

!
!
!
!
!
!
!
I
+

You should get an output like this.



Setting up SSH

Now, we need to give GitHub our public key.
$ s —al ~/.ssh/

52 total 22
Type into the terminal. 31"‘“"1""‘1""‘ yange 197609 : //
: - ” TWXT—XI'—X yvange 197609 :
We s;hould see a files Salled“ |d_e,512551 S -1 yange 197609 .39 id_ed25519
and “id_ed25519.pub”. The “.pub -rw-r--r-— 1 yange 197609 :39 id_ed25519.pub
extension means public. -rw-r——r-— 1 yange 197609 - known_hosts
-rw-r——-r—— 1 yange 197609 X Known_hosts.old
6:
Type into the terminal and copy the output.

$ cat ~/.ssh/id_ed25519.pub
ssh—ed25519 AAAAC3NzaCllZDI1INTESAAAAIPmpugI2vIUPDjBbjFbAC8+BLBnYFLrTQOVFyJ3RztCd y.angela.xue@gmail.com




Setting up SSH

& € ssHand GPG keys X + 7 A

IR ¥ o0 corveerings/es Go to our GitHub settings, click “SSH and GPG
= ) settings - keys” on the left hand panel, then click “New
SSH key”.

You have successfully added the key ‘laptop'.

Angela Xue (yangelaxue) Go to your personal profile | g . o =
. Your personal account - Title the key with a descriptive name and paste

A Ppublic profile SSH keys the public key in the “Key” section.

@ Account
This is a list of SSH keys associated with your account. Remove any keys that you do 9:

& Appearance

not recognize.

 Accessbiity A Click “Add SSH key” at the bottom of the page.

L\ Notifications

laptop
[ J
Access ﬁ SHA256 : hXUanVL /FkhfXvNfpsqHyCZSd31Kd6aw54YLoZNUuEVA Delet 1 o.
elete
Added on Jun 2, 2026

£ Billing and licensing Never used — Read/write Enter SSh . T git@gith u b ° Com
& Emails Into the terminal.

Check out our guide to connecting to GitHub using SSH keys or troubleshoot common SSH
problems.

SSH and GPG keys
GPG keys 59

Organizations

@ Password and authentication




Pushing Changes to Remote

We can now push local changes to the remote branch, and we can pull changes from the
remote branch to our local copy.

Push changes to remote:

Pull changes from remote:

You can just run or without any arguments by first running
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