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QO git

Introduction to git

INtroduction and basic use

Working alone

for any project you have

Using other’s work

e.g. the practical works

Working with others

e.g. your final project
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tip
\ switch

Repository (repo) main ®—emphasis
B it ch}elc A()Rt l HEAD
[] HEAD
(detached)
my folder
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HEAD
Repository (repo) HEAD __main emphasis
a.txt b.txt .git (detached)
HEAD
(detached)
my folder

Detached head = &: Don't touch, or create a branch!
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S—T
T
L. Restore Stach O

goood byelModified a.txt as > Q
~—_—— | &
a bye Modified a.txt 5

+ d b - bye <
Jeee Yo + goood bye _Eh
w n
—

Modified a.txt O

-  Dbye C
L Cood bye.

Repository (repo) format main emphasis

a.txt b.txt .git
| goood \ i love D
bye git

my folder
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S—
-
| O
Good bye. IModified a.txt §taSh pop A y 8,7
—
a bye Modified a.txt =
- + Good bye. -  Dbye -3
+ goood bye =N
Stash drop S
—
Modified a.txt O
- bye E;
e
Repository (repo) format main emphasis

a.txt b.txt .git
Good i love D
‘ bye. \ git

my folder
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Good bye.
- IModified a.txt

- bye
el | + Good bye.

Repository (repo) format_ main emphasis

a.txt b.txt .git

my folder ) |
‘. Stash is cool ==
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Branching

¢ Gointo detached head and: format main —empesi-e-

o Switch back

o Lose changes

o Save changes
¢ Create a proper new branch
¢ Delete branches

¢ Recover branches ]
N ————

Changes

¢ Fail to switch branches N

¢ Stash and pop
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& Switches your HEAD into a different branch tip

Mo it checkout <branch name/commit>

& Switches your HEAD into a different commit (can cause detached head!)
01t branch -D <branch name>

¢ Delete a local branch

‘Mot checkout -b <new branch name> <branch name/commit>

¢ Creates a new branch called <new_branch_name> from the specified branch or
commit
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i

Mg 1t restore
¢ Removes uncommitted changes
(A0 1tT stash
¢ Moves uncommitted changes into the top of the stack
1t stash list
& List the elements in the stack

¢
i

1t stash drop

¢
Q

¢ Removes the top of the stack
A1t stash pop

& Brings back the top of the stack into uncommitted changes
(and removes them from the stack)
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ctrl + r <start typing> or=

& See previous commands and select one

ctrl + C

& Cancel the command you are writing

+

¢ Navigate previous commands

¢

*MlSc]lect and center click

& Paste without copying

MMCtr]l + shift + C/

o Copy/paste in the terminal

Clcar

¢ clear the console



git

# Go to a detached head and back

git log # To find an older commit

git checkout <hash> # Checkout into a detached head

git status # Check the status (not the detached head)
git branch -a # See all branches, see detached head

git switch main # Exit the detached head

git branch -a # no trace of our previous detached head

# Go to a detached head and keep changes
git checkout <hash>
# modify a.txt
git checkout main # You can also use checkout instead of switch

# Go to a detached head and “lose” changes
git checkout <hash>
gitadd .
git commit -m “Changes to be lost”
git log # See that changes were added to a history, but there is no associated branch!
git checkout main # Read the help from git!
git log --all # No trace of our commit!

# Save those changes
git branch saved_branch <suggested hash> # Save the commit into a new branch
git checkout -b also_saved_branch <suggested hash> # Same, but with checkout (and you also checkout, duh...)
git log --all --oneline --graph # See all the cool branches

# Delete and recover branches
git log --all # See the latest commit from emphasis
git branch -D emphasis # Delete the emphasis branch
git checkout -b emphasis2 <hash from emphasis> # Recover the branch

Demo - cheatsheet

=Pi-L

# Clean the repo before going ahead
git branch -a # List all branches
git checkout main # Switch to main
git branch -D some_branch some_other_branch # Delete the two useless branches
git branch -m emphasis2 emphasis # Rename the saved branch
git branch # Check everything is how i want it

# Do some changes into a new branch
git log # To check which hash | want to checkout to
git checkout -b format <hash> # Create a new branch called “format”
# Make some changes in b.txt, which does not exist in main!
# git checkout main # See how git will not be able to switch to main

# Try to overcome this limitation with stash
git stash # Move my changes to the stack

git stash list # List all my stashes

# Do some more modifications

git stash # Stash the new changes

git stash list # See how the indexes were updated

git stash drop # Discard the latest change in the list

git stash list # See how the latest change disappeared

git checkout main # Now the switch is effective, but there is a CONFLICT
# Note that the conflict was self-solved by git, which gave prevalence to the stashed change.

git status # See the changes that were applied

# Note that “us” is the content of the branch main, not the changes staged

gitadd . # Move the changes to the staging area (index)
git status # See how b.txt is considered a new file

# We could commit this change, but that would be easy... let’s discard it!
git restore --staged b.txt # Remove the added file from the staging area

# Now b.txt is untracked! So git cannot do any operation over it other than adding it.
rm b.txt # Remove b from the working directory
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Branching

¢ Gointo detached head and: format main —emptesi-e-

o Switch back

o Lose changes

o Save changes
¢ Create a proper new branch
¢ Delete branches

¢ Recover branches ]
N ————

Changes

¢ Fail to switch branches N

¢ Stash and pop



QO git Remote repos EPFL @

Remote repo

Y Bitbucket
& GitLab
) GitHub O

my project

sel ‘I.
-~ Remote

. - . - . - . - . - . - . — . - . - _‘_ . - . - . - . - . - . - . - . - . -

. .
Juan * . course
. .

Repository (repo). ..* format_ main emphasis

ol I P Remotes' list
juan

https://github.com/juan/my project.git

my folder

course
https://gitlab.epfl.ch/sel/pws.git
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Remote repo

a.txt b.txt .git emphasis

my project O
- Remote

Repository (repo) format_ main emphasis

a.txt b.txt .git

ol I P Remotes' list
juan

https://github.com/juan/my project.git

my folder

course
https://gitlab.epfl.ch/sel/pws.git
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Remote repo smphasis
¢ Create an empty remote repo

o Giving you the right accesses

o Setting up an SSH key

¢ Push arepo

format main emphasis

Remotes' list
juan
https://gitlab.epfl.ch/my proj.git
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\Allssh-keygen -t rsa -b 4096 -C "your epfl username(@epfl.ch"
& Generates an SSH key for this email in this computer.

M cat ~/.ssh/id rsa.pub

& Prints the generated SSH key

SSH Keys

SSH keys allow you to establish a secure connection between your computer and GitLab. SSH fingerprints verify that the client is connecting to the correct host. Check the current instance
configuration.

Juan Sapriza Your SSHkeys £
@sapriza
Add an SSH key
set status Add an SSH key for secure access to GitLab. Learn more.
o 1
Edit profile ssh-isa AAAAB3NZaCl. ...
Preferences :A,Lw,&gwcy9CWwXA56‘IYuaXZdZFAH1i06IsTQgWuchHRRPTbm7hydsP8NyE1AjtsdyMgGexKanVmLT83IFVQZbHdHSanetlDOritXOCteGexY7NU/wJL§m;LQ==
your_epfl_username@epfl.ch

Slgn OUt Begins with 'ssh-rsa’, 'ssh-dss', 'ecdsa-sha2-nistp256’, 'ecdsa-sha2-nistp384', 'ecdsa-sha2-nistp521', ‘'ssh-ed25519', 'sk-ecdsa-sha2-nistp256 @openssh.com', or 'sk-ssh-
- ed25519@openssh.com’
oo Applications 2

& Integration accounts | Key for the NDS VM
ey titles are publicly visible.

@ Access tokens

Usage type
. Authentication & Signing v
8 Emails
Expiration date
0 Notifications 2025-04-14 on

Optional but recommended. If set, key becomes invalid on the specified date.

£ SSH Keys
| B8y
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[ Yourwork / Projects / New project / Create blank project

g1t remote add <remote name> <url>

Create blank project

Create a blank project to store your files, plan your work, and collaborate on <> Ad d S a re m Ote to t h e re m Ote | iSt

code, among other things.

e
F— ‘A0 1T Dranc a
Must start with a lowercase or uppercase letter, digit, emoji, or underscore. Can

also contain dots, pluses, dashes, or spaces. 0 S h OWS gl | b ra n C h eS ( | Oca | a n d re m Ote)

R T Tl BRACit push <remote name> <branch name>
iy ¢ Update the remote branch with the changes from

Project access must be granted explicitly to each user. If this project is part t h e I OCa | b ranc h

of a group, access is granted to members of the group.
O @ Internal
The project can be accessed by any logged in user except external users.

O @ Public
The project can be accessed without any authentication.
Project Confi ti . . : :
roject Lontiguration History Find file Edit v
() Initialize repository with a README
Allows you to immediately clone this project’s repository. Skip this if you plan
to push up an existing repository. Clone with SSH
al - 5 B N
() Enable Static Application Security Testing (SAST) git@eslgit.epfl.ch:esl-teaching 0
Analyze your source code for known security vulnerabilities. Learn more.
Clone with HTTPS
("] Enable Secret Detection
Scan your code for secrets and credentials to prevent unauthorized access. https://eslgit.epfl.ch/esl-teach | [}

Learn more.
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# Authenticate yourself on gitlab
ssh-keygen -t rsa -b 4096 -C "your_epfl_username@epfl.ch"
# enter, enter, enter
cat ~/.ssh/id_rsa.pub
# Go to gitlab
# Click on your picture > preferences > SSH keys > add new key
# Copy and paste the long character sequence (your public key) and paste it in the field
# Change the name to identify where you run these commands (e.g. your laptop, the labs machine, the VM, ...)
# Save

# Create a new repo
# On gitlab, click on the + sign next to your picture > new project/repository
# Select “blank project”, give it a name, and make sure you uncheck “Initialize with a README”
# Go to the blue button that says “code” and copy the first (SSH) url

# Add a remote

git remote add personal <url> # Create a new link to a remote called “personal”
git push personal emphasis # Push the branch emphasis to the remote “personal”
git branch -a # Check that there are remote branches as well now

# Add some commits to get out of sync
# Make some changes
git commit -am “Some changes that will not be pushed yet”
git log # Note the difference between local and remote branches
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Remote repo smphasis
¢ Create an empty remote repo

o Giving you the right accesses

o Setting up an SSH key

¢ Push arepo

format main emphasis

Remotes' list
juan
https://gitlab.epfl.ch/my proj.git
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Merge
(fast-forward)

main

main
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Merge Merge Rebase +ast-forward Squash commit
(fast-forward)
main me main
main (D) feature 'Q
(C) main main (C)

ﬁ If in doubt: merge
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Merge Merge Rebase +ast-forwara
(fast-forward)

main
main

main (D) feature

main main




QO git Demo - recap EPFL @

A1t merge <branch>

& Merge the commits of <branch> into HEAD

‘A0 1T rebase <branch>

Removes all commits from our HEAD until the last common commit with <branch>
Applies the missing commits from <branch>
Recreates the commits we had in HEAD

<&
<&
<&
<&

Does not merge into <branch>!

Mo it merge/rebase --abort
¢ “Aaaaaaaaaaaahhh go back go back go back”

ctrl + x

¢  Exit the nano editor
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# Try to merge emphasis

git log --all --oneline --graph # Note that we have a feature branch “emphasis” .

git checkout main # In case we were not on main already git checkout -b feature

git merge emphasis # Try to merge emphasis into main #Add a new file f.ixt with a feature

# Note that there is a CONFLICT: there is no b.txt on main, but the commit on emphasis tries to apply a change to it git commit -am “Added a new feature in f . .
# Let’s not try to deal with this YET. Q!t log . # Take note of the hash of this commit
git merge --abort # Cancel the merge attempt git checkout main

# Fix a bug in a.txt

# Create a new feature branch and merge it into main git commit -am “Fix a bug in a

it checkout -b feat git checkout feature . .
gll\/lcalfg c?ml;n;e: ?ouaret}xt git rebase main # Everything should go fine

gitadd . git log # Note that the hash is different!

it commit -m “Developed a new feature in a.txt” . .
9 ! velop W uret X git checkout main

git checkout main # Go back to the main branch git merge feature
it feat Mergi hould be fast-f ded . - . .
g:t Ir(r)’ngerge eature i S:;%Eg c’;so;Lrjn(iit rr?erzztd i‘:\?c')vtal':eiistory of main git log --online --graph # Note how now the history is linear (unlike with the merge)

# Create a new branch and merge with changes on both sides
git checkout -b other_feautre
# Make changes to a.txt
git commit -am “Developed another feature” # For when you are tired of running git add . before
git checkout main
# Make some changes that do not conflict with other_feature, for example, adding c.txt
git add c.txt
git commit -m “Added a completely different thing”
git merge other_feature # Try to merge the feature branch
# This will open nano, a text editor.
# You can modify the commit message there
# When you are happy, press ctrl+x

git log --oneline --graph # See that the history of THIS branch is not linear anymore

# Make VSCode your default editor
git config --global core.editor "code --wait"
git checkout -b test
# make a change
git commit -am “test 1”
git checkout main
# make a change
git commit -am “test 2”
git merge test
# Edit the commit message on vscode and close the window
git log --oneline --graph
git branch -D feature other_feature test # Clean the repo
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Merge Merge Rebase +ast-forwara
(fast-forward)

main
main

man @ feature

main main







