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Agenda

• What is git?
• Configuring
• Creating a repository
• Cloning
• Status & Log
• Checkout & Branching
• Adding files & Committing
• Merging & Conflict handling
• Push  & Multiple remotes
• Updating the repository
• Extra information
• Exercise



What is git?

• Source versioning system based on snapshots
• Snapshots can be named (branches)
• Most operations are local, except clone and push

Traditional delta storage – SVN, CSV

Snapshot with COW – GIT

Figures from: https://git-scm.com/book/en/v2/

https://git-scm.com/book/en/v2/


What is git?

• Distributed repositories
remote repositories on the server

local repositories on people’s computers



The three states
• three main states that your files can reside in: 

– modified
– staged
– committed

• modified means that you have changed the file but have 
not committed it to your database yet.

• staged means that you have marked a modified file in its 
current version to go into your next commit snapshot.

• committed means that the data is safely stored in your 
local database.



The three sections

• Three main sections of a Git project: 
– the working tree
– the staging area
– and the git directory

Figure from: https://git-scm.com/book/en/v2/

https://git-scm.com/book/en/v2/


The usual workflow
• .git directory stores the metadata and object database for your project

– most important part of Git, copied when you clone a repository

• The basic git workflow:
1. modify files in your working tree
2. check the status (git status)
3. selectively stage the changes (files) you want as part of your next commit 

(git add file) which adds them to the staging area
4. do the commit (git commit –m ‘message’) which permanently stores 

the files from the staging area in a snapshot inside your .git directory

• when a file is in the .git directory is considered committed.
• if the file is modified and was added to the staging area, it is staged. 
• if a file was changed since it was checked out but was not staged, it is modified.



Configuring

• Configure – tell git who you are and other things
git config --list --show-origin

git config --global user.name "John Doe"
git config --global user.email john@doe.com

git config --global core.editor emacs
git config --global core.editor
"'C:/Program Files/Notepad++/notepad++.exe’ 
-multiInst -notabbar -nosession -noPlugin“

git config --global init.defaultBranch master
git config --global init.defaultBranch main



Configuring
• git config --list --show-origin



Creating a repository – gitlab



Creating a repository – gitlab



Creating a repository – gitlab

git clone git@gitlab.liu.se:adrpo33/tddd83-git.git 

mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git


Creating a repository – gitlab

Creating a repository
via fork will copy the 
repository to your 
account or your 
project and then you 
can clone it locally 
from there



Creating a 
repository –

github



Creating a 
repository –

github



Creating a 
repository –

github



Creating a 
repository –

github

git clone git@github.liu.se:adrpo/tddd83-git.git

mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git


Creating a repository - local

• Init – initialize a new repository from a folder
mkdir tddd83-git
cd tddd83-git
git init



Cloning

• Clone – copy a remote repository locally
git clone URL [LOCAL_REPO_NAME]
URL can be git+ssh, https, path
git clone git@gitlab.liu.se:adrpo33/tddd83-git.git

# after clone 
# git remote –v 
# will list the URL as origin

git clone https://gitlab.liu.se/adrpo33/tddd83-git.git
git clone /local/path/to/tddd83-git.git
# git clone with a new name
git clone git@gitlab.liu.se:adrpo33/tddd83-git.git newName

git clone https://gitlab.liu.se/adrpo33/tddd83-git.git newName

git clone /local/path/to/tddd83-git.git newName

on gitlab for your project, click
github 

mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git
mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git


Status & Log

• Status – get the status of the working copy
git status



Status & Log

• Log – see what commits are in your checkout
git log



Checkout & Branching

• Checkout – get a specific version (snapshot) from 
.git in the working tree
git checkout master
git checkout SomeNiceFeature



Checkout & Branching

• Branching – create a new branch from the current 
checkout branch
git checkout -b NEW_BRANCH_NAME
git checkout -b SomeNewNiceFeature



Adding files & Committing

• Add – add changes you want to commit -> stage
git add FILE_NAME



Adding files & Committing

• Commit – commit your staged files -> .git directory
git commit -m “some carefully written message”



Adding files & Committing

• Commit – amend the commit if you did a mistake
git commit -amend



Merging & Conflict handling
1. Init + commit C1 (someNewFile.txt) -> master
2. We branched SomeNiceFeature from master (C1 commit) via git 

checkout –b SomeNiceFeature

SomeNiceFeature
          /
Init --- C1 --- master 



Merging & Conflict handling

• Let’s diverge the branches master and SomeNiceFeature!
git checkout master
echo “Some Text Here” > someOtherFile.txt
git add someOtherFile.txt
git commit -m “C2 - some nice message”

SomeNiceFeature
          /
Init --- C1 --- C2 --- master 



Merging & Conflict handling

• Let’s diverge the branches master and SomeNiceFeature!
git checkout SomeNiceFeature
echo “Some New Text Here” > someThirdFile.txt
git add someThirdFile.txt
git commit -m “C3 - some good message”

C3 --- SomeNiceFeature
          /
Init --- C1 --- C2 --- master 



Merging & Conflict handling

• Merge – Incorporates changes from the named 
commits (since the time their histories diverged from 
the current branch) into the current branch
git merge COMMIT

• Merging a branch into master/main
git checkout master
git merge SomeNiceFeature

C3 --- SomeNiceFeature
          /            \
Init --- C1 --- C2 --- C4 --- master 



Merging & Conflict handling

• Merging a branch into master/main
git checkout master
git merge SomeNiceFeature

C3 --- SomeNiceFeature
          /            \
Init --- C1 --- C2 --- C4 --- master 



Merging & Conflict handling
C3 --- SomeNiceFeature

          /            \
Init --- C1 --- C2 --- C4 --- master 

Updating repository



Merging & Conflict handling

• Let’s diverge the branches master and SomeConflict!
git checkout master
git checkout -b SomeConflict

echo “Some Newer Text Here” > someOtherFile.txt
git add someOtherFile.txt
git commit -m “C5 message”

C3 --- SomeNiceFeature     SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- master

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- master



Merging & Conflict handling



Merging & Conflict handling

• Let’s diverge the branches master and SomeConflict!
git checkout master

echo “Some Extra Newer Text Here” > someOtherFile.txt
git add someOtherFile.txt
git commit -m “C6 message”

C3 --- SomeNiceFeature     SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- master

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- C6 ---- master



Merging & Conflict handling



Merging & Conflict handling

• Merging a branch into master/main with conflict
git checkout master
git merge SomeConflict

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- C6 ---- master



Merging & Conflict handling

• Merging a branch into master/main with conflict
git merge SomeConflict

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- C6 ---- master

Notepad++



Merging & Conflict handling

• Merging a branch into master/main with conflict
git merge SomeConflict

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- C6 ---- master

VSCode



Merging & Conflict handling
• Merging a branch into master/main with conflict

git merge SomeConflict

• 4 ways to resolve the conflict using your preferred editor
– Keep the text in between <<<< T1 =====

• T1 
– Keep the text in between ===== T2 >>>>

• T2
– Keep both

• T1
T2

– Replace with anything else but remove all the lines containing 
markers
• <<<<< ===== >>>>>

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- C6 ---- master



Merging & Conflict handling

• Merging a branch into master/main with conflict
git merge SomeConflict

git add someOtherFile.txt
git commit -m “C7 – resolved conflict”

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /
Init --- C1 --- C2 --------------- C4 --- C6 ---- master

C3 --- SomeNiceFeature     C5 --- SomeConflict 
          /                       \ /             \
Init --- C1 --- C2 --------------- C4 --- C6 ---- C7 ---- master



Merging & Conflict handling



Push & Multiple remotes

• Get the available remotes (servers from where we cloned or 
servers where we want to push the changes)
git remote –v

• Default remotes depends on how you created the repo
git clone URL
# the URL is added as a remote called origin
git init
# No remotes for locally created repositories

• Add new remotes
git remote add origin git@gitlab.liu.se:adrpo33/tddd83-git.git
git remote add gh https://github.com/adrpo/tddd83-git.git

git remote –v

 

mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://github.com/adrpo/tddd83-git.git


Push & Multiple remotes
git remote add origin git@gitlab.liu.se:adrpo33/tddd83-git.git
git remote add gh https://github.com/adrpo/tddd83-git.git

git remote –v

mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://github.com/adrpo/tddd83-git.git


Push & Multiple remotes

• Push the local changes to the servers

git push origin master

git push gh SomeConflict



Push & Multiple remotes
gitlab github

git clone 
git@gitlab.liu.se:adrpo33/tddd83-git.git 

git fetch gh

git push gh BRANCH

git pull origin 

git push origin BRANCH

mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git


Updating the repository

• If you created the repository locally (not via clone or
fork) you need to select an upstream branch before you
can do git pull
git checkout master 
git branch --set-upstream-to=origin/master
git checkout SomeBranch
git branch --set-upstream-to=gh/SomeBranch

• Update with the latest from the server
git checkout master
git pull

• Fetch and merge from different server
git fetch gh
git checkout master
git merge gh/master



Updating the repository

• Fetch, checkout and merge from different server
# get the changes from the “gh” remote
git fetch gh
# checkout the branch SomeOtherBranch form “gh”
git checkout gh/SomeOtherBranch
# checkout the origin master
git checkout master
# merge the branch SomeOtherBranch from “gh” remote
git merge SomeOtherBranch



Extra information

• Branch command
# get all local branches
git branch
# get all local and remote branches
git branch –a

• .gitignore file 
– add here all files/directories that git should ignore and commit it
git add .gitignore
git commit -m “ignore these files”

*.exe
*.obj
*.o
*.pyc
some/generated/directory

git status
will ignore these files and 
not show them for staging 
or modification

.gitignore



Extra information

• Diff command – display the changes in the files
# show all changes
git diff
# show the changes for a specific file
git diff FILE
git diff PATH/TO/FILE

• Visual Diffs 
– TortoiseGit (Windows)
– VSCode (Windows, Linux, Mac)
– gitlab & github (when making a pull request or merge request)



Exercise

• Follow the commands in this presentation



The end!

• Questions?
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