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Git 
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Created by Linus Torvalds, creator of Linux, in 2005

– Came out of Linux development community

– Designed to do version control on Linux kernel

Goals of Git:

– Speed

– Support for non-linear development

(thousands of parallel branches)

– Fully distributed

– Able to handle large projects efficiently
– A "git" is a cranky old man. Linus meant himself. 
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Git
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https://xkcd.com/1597/
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Installation Guide
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sudo apt get install git 

https://git-scm.com/doc
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Free resources:
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Git website: http://git-scm.com/

– Free on-line book: http://git-scm.com/book

– Git cheatsheet: https://education.github.com/git-cheat-sheet-
education.pdf

– Elixir training lessons: e.g. https://elixirestonia.github.io/2024-11-06-
git/

– Git for Computer Scientists:
• http://eagain.net/articles/git-for-computer-scientists/

http://git-scm.com/book
http://git-scm.com/book
http://git-scm.com/book
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First time users
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ID please?

git config --global user.name “Your name”

git config --global user.email “your@email.com” 

Color preferences

git config –global color.ui auto

Let’s check?

git config --list
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Version Control
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Version control (also known as revision control, source control, and source code 

management) is the software engineering practice of controlling, organizing, and tracking 

different versions in history of computer files; primarily source code text files, but generally 

any type of file. (wikipedia)
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Version Control
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Many advantages:

Collaboration. Team Coordination: Multiple developers can work on the same project 
simultaneously without conflicts.

Backup and Restore. Automatic Backups: Every change is stored in the repository, 
providing a comprehensive backup of the project. 

Version History. 

Efficient Workflow.
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Version Control
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Let’s avoid:
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How it starts?
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for Linux:
$ cd /home/user/git_project

for macOS:
$ cd /Users/user/git_project

for Windows:
$ cd C:/Users/user/git_project

and type:
$ git init
This creates a new subdirectory named .git that contains all  necessary repository files — a Git repository 
skeleton. At this point, nothing in your project is tracked yet. 
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Creating :
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Git will create/copy a hidden .git subdirectory in your project folder. This is where Git 

stores all the metadata and history it needs to manage your project's versions,  

After running either of these commands, you can use the ls -a command to verify that 

the hidden .git subdirectory was created in your project folder.
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Making changes, staging, and committing them :
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Imagine you're writing a very important book, and each letter you write is like a file in your project.

git init (Getting your Desk Ready):
Before you start writing, you need a dedicated workspace. git init is 
like setting up your filing cabinet (your Git repository) in your office. 

It's empty at first, but it's ready to organize your work.

Creating a file (Writing a Letter):
You write the first draft of a chapter. This is like creating a new letter.

git status (Checking your Desk):
You look at your desk. You see the letter you just wrote, lying there. 

It's a "new" item, not yet filed away. This is like git status showing 
you an "untracked file."
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git add <filename> (Putting the Letter in an Envelope):
You decide this chapter is important, so you put the letter into an envelope. This 
action is git add. The envelope is like the staging area. The letter is now 
"staged" – it's ready to be sent, but not yet sealed and stamped. You can add 
multiple letters to the same envelope if they belong together.

git commit -m "message" (Sealing the Envelope and Stamping It):
Once all the letters for a particular thought or chapter are in the envelope, you 
seal the envelope and put a stamp on it. The "stamp" is like the unique commit 
ID (those long strings of numbers and letters). The message you write on the 
envelope (e.g., "First draft of Chapter 1") is your commit message. This tells 
you exactly what's inside this sealed envelope.

Once committed, the envelope is sealed and stamped, making it an immutable record of that specific version of 

your work. You can always go back and open that specific sealed envelope to see what the letters looked like 
at that exact point in time.
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Local Repository (Your Mailbox/Collection of Envelopes):
All these sealed, stamped envelopes are sitting in your outbox or mailbox right next to your desk. This is your 
local Git repository. You have a complete history of all your sealed work, but it hasn't left your office yet.

Remote Repository (The Post Office / Friend's Mailbox):
You want to share your work with a publisher or a co-author, or maybe just back it up safely outside your office. 
This is the remote repository – like the Post Office or a friend's mailbox.

git push (Sending the Envelopes to the Post Office):
When you're ready to share your work, you take all the sealed, stamped envelopes from your outbox and send 
them off to the Post Office (or your friend's mailbox). This is git push. You are sending your committed changes 
from your local repository to the remote repository.

git pull (Receiving New Mail):
If your co-author also sends you new chapters, you need to go to the Post Office and pick up new mail. This is 
git pull. You're getting the latest changes from the remote repository down to your local one.
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Installation Guide
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sudo apt get install git 
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Exercises: 
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$ git -- version

If you have git installed, you need to insert your name and email
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Create a test directory and cd into it:

$ mkdir testgit && cd testgit

Next, initiate an empty git repository: 

$ git init
You should get output similar to this: 

Initialized empty Git repository in /home/”yourusername”/testgit/.git/

All files in this directory are now being tracked by Git. Create a new file so 

that we can try a commit: 

$ echo "Git Crash Course" > readme.txt
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Now, if you check the status of the repository, you'll notice the new readme.txt file listed as 

untracked:

$ git status

You'll get output like this:

On branch main

No commits yet

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

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



Training Data Stewards for Life Sciences 21

As the message suggests, you can add files to be later committed with the git add command:

git add readme.txt

Now, if you run git status again, you'll notice that the readme.txt file has moved to staged, which means it is 
now part of the changes that should be committed. The output also points out this is a new file, with no 

previous history to Git.

On branch main

No commits yet

Changes to be committed:
(use "git rm --cached <file>..." to unstage)

new file: readme.txt
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To commit changes, you can use the following command, which commits staged files and uses an inline 

message to identify this commit:

$ git commit -m "first commit"

You'll get output similar to this:

[main (root-commit) xxxxxxx] first commit
1 file changed, 1 insertion(+)

create mode xxxxxx readme.txt

Your first commit. You can check all recent changes in a repository with the git log command:

$ git log
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just created your first commit. You can check all recent changes in a repository with the git log command:

$ git log

You should get output similar to this, showing your first commit to the repo:
commit xxxxxxxxxxxxxyyyyyyyyyyyyy (HEAD -> main)

Author: blabla
Date:   Mon Jul 7

first commit
(END)

To exit the log view, press q.
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Let’s change the readme.txt file. Edit using notepad++ or using or prefered editor. Let’s check now  

$ git status

You should get output similar to this, showing your first commit to the repo:
$ git add readme.txt

$ git commit –m “I have changed the text”

( [main 2f52edb] I have changed the text

1 file changed, 2 insertions(+), 1 deletion(-)

$git status
On branch main
nothing to commit, working tree clean
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Let’s check the log:

$ git log
commit 2f52edb487c3972a79bf68f433c9a65a90bbb86a (HEAD -> main)

Author: Ricardo Leite <rleite@mac.lan>
Date:   Sun Jul 6 11:07:54 2025 +0100

I have changed the text

commit 10c1a1e885bf5969498d562dd3cc5da0a94fb8f1
Author: Ricardo Leite <rleite@mac.lan>

Date:   Sun Jul 6 11:05:29 2025 +0100

Assing my file to this version
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Let’s check the log:

$ git show 2f52edb487c3972a79bf68f433c9a65a90bbb86a
commit 2f52edb487c3972a79bf68f433c9a65a90bbb86a (HEAD -> main)

Author: Ricardo Leite <rleite@mac.lan>
Date:   Sun Jul 6 11:07:54 2025 +0100

I have changed the text

$ diff --git a/file.txt b/file.txt
index 849a4c7..0a2e27d 100644

--- a/file.txt
+++ b/file.txt
@@ -1 +1,2 @@

-practicing git
+Hi!

+I'm practicing git today
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Let’s check the log:

$ git show 2f52edb487c3972a79bf68f433c9a65a90bbb86a
commit 2f52edb487c3972a79bf68f433c9a65a90bbb86a (HEAD -> main)

Author: Ricardo Leite <rleite@mac.lan>
Date:   Sun Jul 6 11:07:54 2025 +0100

I have changed the text

$ diff --git a/file.txt b/file.txt
index 849a4c7..0a2e27d 100644

--- a/file.txt
+++ b/file.txt
@@ -1 +1,2 @@

-practicing git
+Hi!

+I'm practicing git today



Training Data Stewards for Life Sciences 28

Local vs remote repository
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Local repository 
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A local repository is a complete copy of your project's Git history stored directly on your computer. All your commits, 
branches, and version history are contained within the .git folder in your project directory.

Advantages :
Speed: All operations (commits, diffs, branching, merging) are incredibly fast
Offline Work: You can work on your project and make commits even if you don't have internet access.
Privacy: Your work remains private to your machine until you explicitly choose to share it.
Experimentation: It's easy to experiment

Disadvantages of a Local Repository:
No Collaboration: Other developers cannot access or contribute to your work unless you share it manually No 
Backup: If your local machine crashes or gets lost, your entire project history could be gone
No Central Source of Truth: Without a remote repository, it's hard to determine the "definitive" version of the project 
if multiple people are working on it.
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Remote Repository
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A remote repository is a version of your project hosted on a server. It acts as a central hub where developers can upload 
(push) their local changes and download (pull) changes made by others. 

Advantages of a Remote Repository:
Collaboration: Multiple developers can work on the same project, share their code, and integrate changes.
Backup and Disaster Recovery: Your project's history is safely stored off-site. 
Centralized Source of Truth: Provides a single, definitive version of the codebase that everyone can refer to.
Accessibility: Your code can be accessed from anywhere with an internet connection.
Integration: Integration/continuous delivery pipelines, automating builds, tests, and deployments.

Disadvantages of a Remote Repository:
Internet Dependency (for sync): You need an internet connection to push or pull changes
Potential for Conflicts: With multiple people pushing changes, merge conflicts can arise
Security Concerns: Depending on where the remote is hosted, there might be security considerations for sensitive code.
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How to start your Github journey:
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https://docs.github.com/
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Github Client: 
https://github.com/apps/desktop
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Advance: 
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Create ssh key
$ ssh-keygen -t ed25519 -C your_email@example.com

The id_ed25519.pub file is the public portion of your SSH key. You’ll use the content of this file to set up your 
SSH key within GitHub. The id_ed25519 file without extension is the private portion of your SSH key, and 
should never be shared.

Adding an SSH Key to your GitHub Account
To add your SSH key to your GitHub account, access the menu “SSH and GPG Keys” under your Settings.

mailto:your_email@example.com
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SSH keys:
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Clone
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Clone
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New or import repository
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New repository
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Branch 
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All new repositor have a default branch called “main”

To list:

$ git branch

Let’s create a new branch called “another” while 
keeping in the main one
$ git branch another main

Create a branch and changing to this new one
$ git checkout –b “anotherone”

To remove
$ git branch –r “anotherone”
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THANK YOU!

Questions?
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