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Why Git?

@ Solves the problems from the
intro.
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Why Git?

@ Solves the problems from the
intro.
@ It's efficient and fast

@ It's the most used VCS? in the
world?
“Version Control System

bAccording to Stackoverflow, see here
(2023)

Miiller, Verzijden (E.T.S.V. Scintilla)
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Version control systems used by responding developers:

Name $ 2015 ¢ 2017 + 2018 ¢ 2022 ¢
Git 69.3% | 69.2% | 87.2% |93.9%
Subversion 36.9% | 9.1% 16.1% | 5.2%
TFVC 12.2% | 7.3% | 10.9% [0l
Mercurial 7.9% 1.9% 3.6% 1.1%
cvs 42% [ fil fil
Perforce 33% i (i} [ii
VSS [ii] 0.6% [ii] il
ClearCase fi] 04% [ (]
Zip file backups fi] 20% 7.9% i
Raw network sharing | ] 1.7% 7.9% i
Other 5.8% 3.0% (i} (i
None 9.3% 4.8% 4.8% 4.3%

VCS usage according to a survey by Stack Overflow?

“Source: Git on Wikipedia
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The origin story

@ Linus Torvalds?
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The origin story

@ Linus Torvalds?
@ 2005
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The origin story

@ Linus Torvalds?
@ 2005
@ VCS for the Linux kernel
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The origin story

@ Linus Torvalds?
@ 2005
@ VCS for the Linux kernel

@ The stupid content tracker

“Source of the photo: WikiMedia
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Concepts of Git

! repository on Wiktionary
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https://en.wiktionary.org/wiki/repository

Concepts of Git

@ Repository (repo)
o A location for storagel
e In this case, storage of files
e Just a folder on your computer, e.g. /home/johanv/my-repo

! repository on Wiktionary
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Concepts of Git

@ Repository (repo)

o A location for storagel

e In this case, storage of files

e Just a folder on your computer, e.g. /home/johanv/my-repo
o Commit

e Description of changes

o Metadata: author, timestamp, message, parent

e Hash: Its unique identifier

! repository on Wiktionary
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Concepts of Git

@ Repository (repo)

o A location for storagel

e In this case, storage of files

e Just a folder on your computer, e.g. /home/johanv/my-repo
o Commit

e Description of changes

o Metadata: author, timestamp, message, parent

e Hash: Its unique identifier
@ Branch

e A list of commits belonging together
e A tag points to the head of the branch (the last commit)

! repository on Wiktionary
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Concepts of Git

@ Repository (repo)

o A location for storagel

e In this case, storage of files

e Just a folder on your computer, e.g. /home/johanv/my-repo
o Commit

e Description of changes

o Metadata: author, timestamp, message, parent

e Hash: Its unique identifier
@ Branch

e A list of commits belonging together

e A tag points to the head of the branch (the last commit)
@ Remote

e The same repository in a different location

@ Really remote (https://github.com/instructure/canvas-1lms)
o Locally remote (/home/kasperm/some-repo/)

! repository on Wiktionary
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Principles of Git
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Principles of Git

@ Recording small sets of changes, not versions
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Principles of Git

@ Recording small sets of changes, not versions
@ Meant for text files, not for binary files
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Principles of Git

@ Recording small sets of changes, not versions
@ Meant for text files, not for binary files

@ Meant for source files, not compiled files
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Principles of Git

Recording small sets of changes, not versions
Meant for text files, not for binary files

°
o
@ Meant for source files, not compiled files
°

Make a new branch for each feature
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Principles of Git

Recording small sets of changes, not versions
Meant for text files, not for binary files

Make a new branch for each feature

°
o
@ Meant for source files, not compiled files
°
@ Branch names should be descriptive

v create-home-page
X branchl5
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Principles of Git

Recording small sets of changes, not versions
Meant for text files, not for binary files

Make a new branch for each feature

°
o
@ Meant for source files, not compiled files
°
@ Branch names should be descriptive

v create-home-page
X branchl5

@ Commits should contain small, logical changes
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Principles of Git

@ Recording small sets of changes, not versions
@ Meant for text files, not for binary files
@ Meant for source files, not compiled files
@ Make a new branch for each feature
@ Branch names should be descriptive
v create-home-page
X branchl5
@ Commits should contain small, logical changes

@ Commit messages should be descriptive

v Fix styling of logout button
fix

X Meep
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Principles of Git

Recording small sets of changes, not versions
Meant for text files, not for binary files
Meant for source files, not compiled files
Make a new branch for each feature
Branch names should be descriptive

v create-home-page

X branchi5
Commits should contain small, logical changes
Commit messages should be descriptive

v Fix styling of logout button
fix

X Meep
Commit messages should be in imperative tense
v’ Add page layout
X Added page layout
X Adding page layout
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lgnoring certain files - Gitignore

In git you only want to track source files

Miiller, Verzijden (E.T.S.V. Scintilla) Gitting Started October 6, 2026 10/ 64



Ignoring certain files - Gitignore

In git you only want to track source files

@ Changes in compiled or other binary files can't be tracked
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Ignoring certain files - Gitignore

In git you only want to track source files
@ Changes in compiled or other binary files can't be tracked

@ Build artifacts clutter your commits
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Ignoring certain files - Gitignore

In git you only want to track source files
@ Changes in compiled or other binary files can't be tracked
@ Build artifacts clutter your commits

Solution: .gitignore

o o

#

O WU B W

~ #

10 #

11

12

13 #

14 ./ /*
15

16 #

17 .

18 /

19
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Git Workflow

http://estes=le.com

commit -a

O

add (-u)

e

D
)y

e
remote

repository

pull or rebase |

checkout HEAD ‘

EA/\

g | diff HEAD
(=1
g
:
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Let's take another look (at the situation)

Let's see how Git actually solves the problem in the introduction.
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Let's take another look (at the situation)

Let's see how Git actually solves the problem in the introduction.

Alic&
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Installation - GUI

2Graphical User Interface
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Installation - GUI

Some options:
@ Pure Git GUI? clients:

2Graphical User Interface
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Installation - GUI

Some options:
@ Pure Git GUI? clients:
e git-gui & gitk (comes with the Git CLI)
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Installation - GUI

Some options:
@ Pure Git GUI? clients:
e git-gui & gitk (comes with the Git CLI)
o Github Desktop (only for Mac & Windows)
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Installation - GUI

Some options:
@ Pure Git GUI? clients:
e git-gui & gitk (comes with the Git CLI)
o Github Desktop (only for Mac & Windows)
e gitg (only for Linux & Windows)
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Installation - GUI

Some options:
@ Pure Git GUI? clients:
git-gui & gitk (comes with the Git CLI)
Github Desktop (only for Mac & Windows)
gitg (only for Linux & Windows)
See https://git-scm.com/downloads/guis for more
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Installation - GUI

Some options:
@ Pure Git GUI? clients:
git-gui & gitk (comes with the Git CLI)
Github Desktop (only for Mac & Windows)
gitg (only for Linux & Windows)
See https://git-scm.com/downloads/guis for more

@ Most IDEs have a Git GUI built-in

2Graphical User Interface
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Installation - GUI Showcase

o Windows
o Usig winger
o Usig an nsalle r ptabl ver :

o Linux
o You sready hav it -
& Thvough yourpackage manager

s from the intro o Install Xeode, that sips with Git

} in the w

Improve and expand inter... (@D @ B 4 fies change
; )

ch ‘ohanv/make-current.br.

o <kip rendering figures ( on e ac > a surve tack Overf t out your aptop and instal Gt on it f you haven' already, we wil
b stat using it directly ater the break

end{frame
reate-interm
tion{Hi

te bioat. All updated practical inform,

ge branch ‘markdown' into ‘main begin{frane}
Frametitle

the practical in markdown
gin{c
Lunn(e.

ite first part to markdown, Imp

I mimitted Vet (S

3Command Line Interface
Miiller, Verzijden (E.T.S.V. Scintilla) Gitting Started October 6, 2026 15 /64



Installation - GUI Showcase

Run Terminal

|

{3 Frame: Why Git

to more modern reference

from the intro.

en} in the w
expand inter... @D @
EE—

inch johanv/make-current.-br. 9\textuidth]{ adoption. png}

o <kip rendering figures Son . ding by Stack Overflow\footn

lete bloat. All updated practical inform.

branch ‘markdown’ int

& Not Comitted Yet (Stag

Nice and all, but we will use the CLI3.

3Command Line Interface
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Installation - CLI
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Installation - CLI

o Windows
e Using winget:
winget install --id Git.Git -e --source winget
e Using an installer or portable version:
https://git-scm.com /downloads/win
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Installation - CLI

@ Windows
e Using winget:
winget install --id Git.Git -e --source winget
e Using an installer or portable version:
https://git-scm.com /downloads/win
@ Linux
e You already have it (-:
e Through your package manager:
@ apt install git
@ dnf install git
@ pacman -S git
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Installation - CLI

o Windows
e Using winget:
winget install --id Git.Git -e --source winget
e Using an installer or portable version:
https://git-scm.com /downloads/win
@ Linux

e You already have it (-:

e Through your package manager:
@ apt install git
@ dnf install git
@ pacman -S git

@ MacOS

@ Using Homebrew:

@ brew install git

e Install Xcode, that ships with Git
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5 minutes

Get out your laptop and install Git on it if you haven't already, we will
start using it after 5 minutes
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Installation successful?
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Installation successful?

johanv@my -machine: ~$ git

usage: git [-v | --version] [-h | --help] [-C <path>] [-c <name>=<value>]
[--exec-path[=<path>]] [--html-path] [--man-path] [--info-path]
[-p | --paginate | -P | --no-pager] [--no-replace-objects] [--bare]

[--git-dir=<path>] [--work-tree=<path>] [--namespace=<name>]
[--super-prefix=<path>] [--config-env=<name>=<envvar>]
<command> [<args>]

These are common Git commands used in various situations:
start a working area (see also: git help tutorial)
clone Clone a repository into a new directory

init Create an empty Git repository or reinitialize an existing one

work on the current change (see also: git help everyday)

add Add file contents to the index

mv Move or rename a file, a directory, or a symlink
restore Restore working tree files

rm Remove files from the working tree and from the index

examine the history and state (see also: git help revisions)

bisect Use binary search to find the commit that introduced a bug
diff Show changes between commits, commit and working tree, etc
grep Print lines matching a pattern

log Show commit logs
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Configuration

Why:
@ Let git know who's editing.
@ Let git know how to do some things.
@ Usually only change after setup.
How:
@ Using commands:
git config --global core.editor ’nano’
git config --global <setting> <value>

What:
Setting Advised value
core.editor nano / <preferred editor>
user.name <your name>
user.email <your email address>

user.useConfigOnly  true
init.defaultBranch ~ main
pull.ff true
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Configuration - File structure

Read git help config or man git config for all configuration options.

You can also edit using an editor:
git config --global --edit:

[core]
editor = nano
[init]
defaultBranch = main
[user]
useConfigOnly = true
name = Alice
email = alice@example.com
[pull]
ff = true
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What else is possible?

Working securely with SSH and GPG keys
Working with different identities (e.g. work and personal)

Quickly stashing changes to switch where you are working on.

Getting specific features from branches (cherry-pick)

°
°
°
e Finding bugs with a binary search (bisect)
°
@ Neatly organising history (rebase)

°

Including other repositories as dependancies (submodules)
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What else is possible?

Working securely with SSH and GPG keys
Working with different identities (e.g. work and personal)

Quickly stashing changes to switch where you are working on.

Getting specific features from branches (cherry-pick)

°
°
°
e Finding bugs with a binary search (bisect)
°
@ Neatly organising history (rebase)

°

Including other repositories as dependancies (submodules)
Come back next year for the intermediate course! :-)
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Common Git Commands - Cheat sheet

git

init

add [<filenames>]

commit [-m ’<message>’]
switch [-c] <branch name>
log [ --graph --oneline]
push

pull

fetch

clone <path/URL>
blame <file> [--color-by-agel
revert <commit>

reset [--hard] <commit>
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Sources for future reference

@ git help <command>
@ man gittutorial

@ gitimmersion.com
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https://gitimmersion.com

Contact details

Think of a question later on? Feel free to reach out to us!

MasterCLASS
masterclass@scintilla.utwente.nl

Kasper Miiller Johan Verzijden
kasperm@scintilla.utwente.nl johanv@scintilla.utwente.nl
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Practical - Goals

@ Show the typical flow of working with git.
@ Show you most important commands and their uses in a short time

@ Show a bit of markdown and a summary for optimal learning result ;-)
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Practical - Documentation

We are taking a break now. Feel free to continue installing and configuring
now. The information is also included with the QR below. After the short
break we will both help with questions regarding anything :-)

Feel free to work on your own or in pairs. If there are many questions on a
certain topic we might do a class-wide explanation.

docs.scintilla.utwente.nl/masterclass/GitCourse2025

Miiller, Verzijden (E.T.S.V. Scintilla) Gitting Started October 6, 2026 29 /64


https://docs.scintilla.utwente.nl/masterclass/GitCourse2025

Tutorial
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Starting a new project

Using Git Bash or other terminal we start by creating a regular folder to
hold our project. Then setup the repository by doing an init.

$ mkdir my-summary
$ cd my-summary
$ git init
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README.md

Let's start our project with a file. We will create the file README.md.
This is a markdown type file. Markdown is a simple filetype that allows for
formatted text. It is likely you already know quite a bit of markdown as it
is also used in for instance Discord and (to a lesser extend) in WhatsApp.

The README.md file is special. For developers this is often an entry
point to understand what the repository is about. On many websites such
as Gitlab the README.md file will also be shown (formatted) on the front
page of your repository website.
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Your first file

Let's add some content to the README.md file:

# Git Course Summary

This _README .md_ file will contain some markdown
text detailing what I learned during the Git
Course.

We can now save the file. Note that at this point the file is only changed
in your workspace.
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Your first commit

@ We move the created file to the index:
$ git add README.md

@ And we do our first commit!
$ git commit -m ’Initial commit’
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Your first commit

@ We move the created file to the index:
$ git add README.md

@ And we do our first commit!

$ git commit -m ’Initial commit’

- mam @ On the left you see the commit tree. Currently we are
on the first commit inside the main branch.

@ You can also see your first commit:
$ git log
$ git log --oneline
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Changing something

Let's add some text to the README.md file:
[...]

## How to commit

1. Add, delete or change files
You can stage your files by doing “git add
filename™ or stage everything with “git add -A

3. Commit using “git commit -m 'message'™, be
sure to provide a good description of the
changes.

We can now save the file. Note that at this point the file is again only
changed in your workspace. Try to add it to the index and then make a
second commit.
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Your second commit

@ We can move all files onto the index by using:

$ git add -A
@ And peform the second commit:
- main $ git commit -m ’Add the section: how to
commit’
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Your second commit

@ We can move all files onto the index by using:

$ git add -A

—— main @ And peform the second commit:
$ git commit -m ’Add the section: how to
commit’

o If everything went well we now have the tree on the
left. The reference HEAD is now pointing to the
second commit.

Miiller, Verzijden (E.T.S.V. Scintilla) Gitting Started October 6, 2026 36 /64



Branching out

It is useful to develop larger features in a seperate
branch of your repository. This helps working
together as well as giving the ability to switch
. between versions of your codebase.
—— main
Let's say we want to move our 'How to commit’
section to a different file. We start by switching to a
new branch:
(the -c argument means create)
$ git switch -c separate-files
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A new branch

The create command bases the new branch on the

branch you were in. So at this moment the

separate-files branch and the main branch are

" main identical. We did switch to the separate-files
branch, this is also visible in the terminal. Any new
commits will be pushed to the current branch.

separate-files

Let's give that a try!
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Separating the files

@ Make a new file TUTORIAL.md and copy the
How to commit section over from
README.md.
separate-files @ Delete that part in the README.md file.

o Commit all changes:
$ git add -A°
$ git commit -m ’Move "How to commit"
to TUTORIAL.md’

~—— main
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Separating the files

separate-files

—— main

Miiller, Verzijden (E.T.S.V. Scintilla)

Make a new file TUTORIAL.md and copy the
How to commit section over from
README.md.

Delete that part in the README.md file.

Commit all changes:

$ git add -A°

$ git commit -m ’Move "How to commit"
to TUTORIAL.md’

The separate-files branch now has an extra
commit on it and is no longer the same as the
main branch.
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More commits

@ Add a small header in TUTORIAL.md
explaining what is in the file.

@ Commit this change:
$ git commit -am ’Add file info for
separate-files TUTORIAL .md’
Note: the -a option on git commit
automatically adds all changed files to the

) index, but it does not track new files!
—— main
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More commits

@ Add a small header in TUTORIAL.md
explaining what is in the file.

@ Commit this change:
separate-files $ git commit -am ’Add file info for
TUTORIAL.md’
Note: the -a option on git commit
automatically adds all changed files to the
index, but it does not track new files!

. @ The branch now has 2 extra commits.
-~ main
@ Change and save something in the

README.md file.

@ Now we want to edit something unrelated to
the separate files. We try switching back to the
main branch, can you?
$ git switch main
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Switching branches

You cannot switch branches when your workspace is not 'clean’. You
basically have a few options at this point.

©@ Commit the last change of your workspace to the branch.

@ Clean all files in your workspace to the last commit (i.e. delete all
changes since the last commit):
$ git reset --hard

© Stash your changes (explained in intermediate course)
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Switching branches

You cannot switch branches when your workspace is not 'clean’. You
basically have a few options at this point.

©@ Commit the last change of your workspace to the branch.

@ Clean all files in your workspace to the last commit (i.e. delete all
changes since the last commit):
$ git reset --hard

© Stash your changes (explained in intermediate course)

Try the second option and switch again using:
$ git switch main
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Pushing to main

@ Your reference is now back at the main branch.
Notice how your files have also reverted back.
Note: Do not worry, you can freely switch
between the branches. As long as you don't
reset or clean everything no code is ever lost

separate-files

when using git.

@ Let's add a commit on the main branch. Go
into README.md and add:

-~ main **TUTORIAL . .md** - Basic tutorial on

how to commit.

o Commit changes:
$ git commit -am ’Add file
description for TUTORIAL.md’
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Pushing to main

separate-files

main

Miiller, Verzijden (E.T.S.V. Scintilla)

@ Your reference is now back at the main branch.

Notice how your files have also reverted back.
Note: Do not worry, you can freely switch
between the branches. As long as you don't
reset or clean everything no code is ever lost
when using git.

Let's add a commit on the main branch. Go
into README.md and add:
**xTUTORIAL.md** - Basic tutorial on
how to commit.

Commit changes:
$ git commit -am ’Add file
description for TUTORIAL.md’

@ The main branch now has another commit.
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Merging

Git allows us to do non-linear code editing. We can keep pushing different
features to the separate branches. We can switch, compare and do all
sorts of different things with this.

Eventually there comes a point where we might want to get all changes of
a branch (for instance separating the TUTORIAL.md file) into another
branch (for instance the main branch). We do this with merging.
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Merging

Git allows us to do non-linear code editing. We can keep pushing different
features to the separate branches. We can switch, compare and do all
sorts of different things with this.

Eventually there comes a point where we might want to get all changes of
a branch (for instance separating the TUTORIAL.md file) into another
branch (for instance the main branch). We do this with merging.

To merge the separate-files branch onto the current (main) branch
perform:
$ git merge separate-files
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Merging - Conflict

@ Merging a branch can go automagically. But
separate-files not now. Since both separate-files and main
have more recent changes to README.md we
have a conflict that needs to be resolved.

@ Go through README.md and find the conflict.
With your IDE or by deleting the GIT messages
you can fix your code to get the wanted result
from both branches.

@ When you are done fixing the README.md file

add it to the index:
$ git add -A

main
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Merging - Conflict

separate-files )
p @ Now continue the merge:

main $ git merge --continue
Note: When all conflicts are resolved you will
be asked to provide a message. Providing this
message (by closing the file) will make a new
merge commit.
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Merging - Conflict

main
% separate-files @ Now continue the merge:
$ git merge --continue
Note: When all conflicts are resolved you will
be asked to provide a message. Providing this
message (by closing the file) will make a new

merge commit.

@ We now see a new commit on main and all the
history of seperate-files is also pulled in.
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Working together

Now we have the basics of comitting and branches down. A real power of
Git is working together with other people. Git allows us to clone a remote
repository and then push our commits and branches to that. Any
repository can be setup as remote if there is Git server running or SSH
access to it. However we almost always see a dedicated git server in use.

For open source projects we usually see the remote repository hosted on a
public website such as https://github.com. Closed source (such as
company projects) are very often self-hosted with something like
https://gitlab.com. We will now use utwente's gitlab server to host
our source code because you already have an account there and you can
share with other students.

Go to https://gitlab.utwente.nl and sign in with your student
number (e.g. s2037335) and password.
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Create repository on Gitlab
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@ Projects
8 Groups

O tssues

13 Merge requests

Welcome to GitLab

Faster reloases. Beter code, Less pain

& TodoUst
© wissones

X snipets

© sy

& Environments Dashboard
@ Operations Dashboard

D securty

Create a project

Projects are where you store your code, access fssues,
viki and other eatures of GiLab,

« Collapse sidebar
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Create repository on Gitlab

& Yourwork Yourwork | Projects | Now proect

@ Projects

8 Groups

Create new project

33 Merge requests.
e
© Milestones

D Activity

& Environments Dashboard

@ Operations Dashboard

Create blank project

Greate a blank pojecttostore you e, plan your work,
and collborate on code, amang othr things.

D securty

« Collapse sidebar
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Create repository on Gitlab

& Your work Vour work  Projects | Newproject | Creste blank project

@ Projects

20 Groups @ Create blank project

O tssues pan your vtk

13 Merge requests
ject name

© Miestones e

e project

ot st aTone emojorunderscore Ca s contain dots, plses, dashs, o spaces
X supes
Prject L Prject iy
D hciviy
s/gtiabtwente<smumber /[ myowesomeproect
# Envronments Dashboard o P e a o
® Operstons Dsshbosrd Lo s dependen proees mespace e o
Vi Leval
D Securiy el ©)
0 & pivate
s stbe g use s roup, acoes i granted o mermbers ofthe roup
D iternal
coessod by
Srubic

“The project can be accessed without any authenticaton

Project Configuration
) Initilze reposiory it a README
llows you'to immediatel clone this project’s repasitory.Ski this i you plan o push

() Enable Static Application Security Testing (SAST)

‘Analyze your source code for known security vulnerabilies. Learn more,

« Collase sidebar
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Create repository on Gitlab

M My awesome project

Q@ Project information
O tssues

13 Merge requests

& cuco

D security and Complance
@ Deployments

£ Packages and registres
% nfrastrucure

& Montor

b Analytcs

0 wik

X soippets

@ Settings

« Collapse sidebar

<snumbers . My awssome prject
@ Project My awesome project was successful crested

M My awesome project &

Project D:9405

Invite your team

‘Add members t tis project and sart collaboratng with your team.

The repository for this project is empty

o~ [#se o

EEER o oo | et | 6 saaneioue | | & saicose

© Add Wik

Command line instructions

fles puter usi
Gitglobal setup

git config --global user.nare John Doe’
git config --global user.enail Johndoegeamplecont

Create a new repository

git clone https://gitlab.utwente. nl/<snumber>/ny-awesone-project..git

git push -u origin main

Push an existing folder

Miiller, Verzijden (E.T.S.V. Scintilla) Gitting Started

October 6, 2026

50 /64



Set up remote tracking locally

On our local repository we will add a reference to the remote repository we
just created:

$ git remote add origin https://gitlab.utwente.nl/<s-number
>/<project-name>.git
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Push to remote

If we look at the Gitlab page we will not see any of the files we made.
That is because we have not yet pushed our commits to the remote. Let’s
synchronise these repositories:

$ git push -u origin main

Note: you may need to provide login information. On a public repository
everyone can download but only members can push changes to it.
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Look at repository on Github/Gitlab

You will now see your files and README on the remote repository!

52037335 | Git-Example

Q search or goto...
ERUPS  More information

| 6 Git-Example

Project

G Git-Example &

@ The Auto DevOps pipeline has been enabled and will be used if no alternative CI configuration file is found.

% Pinned v
s 0 P main v | git-example | | + v History | | Find file
Merge requests o
4. Merge branch ‘separate-files' o
& Manage > 1S 7kasper authored 9 hours s
8 Plan >
&> Code > Name Last commit
@ Build >  README.md Merge branch 'separate-files'
D secure ’ =+ TUTORIAL.md Move “How to commit* to TUTORIAL.
@ Deploy >
% operate > B README.md
@ Monitor >
L Analyze 5 Git Course Summary
@ Settings > This README . md file will contain some markdown text detailing what | learned during the Git Course.
TUTORIAL.md - Basic tutorial on how to commit
@Help
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> 5 Commits
dbs3sdfe | B

- # 1Branch
& 0Tags
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9 hours ago neAOME
9 hours ago Auto DevOps enabled

ICENSE

Add CONTRIBUTING

Add Kubern

B
<]
+
+ Add CHANGELOG
+
+ cluster
+
+
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Inviting other developers

As previously said; since the repository is public everyone on utwente can
see and copy the code. To allow people on private repositories or to allow
them to also push changes to the remote you can invite them as members:

Invite members
You're inviting members to the Git-Example project.
Username, name or email address

L4 [ votoon s o sz x

Select members or type email addresses

Selecta role

Read more about role permissions

Access expiration date (optional)

=]

Cancel | JIWIEY
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Cloning

The remote is where people base their own local repositories on. If we are
invited to someone’s repository we can clone this repository onto our local
machine. We can then edit code, do commits and eventually push back to
the remote.

Clone someone else's repo (after being added as member) or simulate
working together by cloning your own repository in a different folder:
$cd ../

$ mkdir clone

$ cd clone

$ git clone https://gitlab.utwente.nl/<s-number>/<project-
name>

$ cd <project-name>
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Comitting on the clone

@ We will do a commit on the new branch
branch-tutorial branch on the clone:
$ git switch -c branch-tutorial

main

separate-files
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Comitting on the clone

@ We will do a commit on the new branch
branch-tutorial branch on the clone:
$ git switch -c branch-tutorial

separate-files g Now add a summary to the TUTORIAL.md file
- of how to make a branch and switch to it.

main pranch-tutorial

@ Once again commit your changes: $ git
commit —am ’Add branching tutorial’
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Comitting on the clone

@ We will do a commit on the new branch
branch-tutorial p,3nch-tutorial branch on the clone:
main $ git switch -c branch-tutorial

@ Now add a summary to the TUTORIAL.md file

separate-files
P of how to make a branch and switch to it.

@ Once again commit your changes: $ git
commit —am ’Add branching tutorial’

@ We now see a new commit on branch-tutorial
in the clone repository.

@ Note: Although the separate-files history is
embedded in the main after the merge commit
the branch itself is not known as it was never
pushed to or pulled from the remote.
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Pushing from the clone

We commit our new branch from the clone to the remote repository:

$ git push origin branch-tutorial

After this we can see that on the website we can switch between the

pushed branches:

’ oD+ @ 2037335 | Git-Example

2 & = © The Auto DevOps pipeline has been enabled and willbe used if no alternative CI configuration fl s found.

Q Search or go to.
BRIl More information

Project

| 6 cit-Example © You pushed to branch-tutorial at $2037335 / Git-Example just now
# Pinned v
Create merge request

Issues o

e st G Git-Example &

8 Manage

Qv  star 0 ¥ Fork

& Plan > git-example | | + v History || Findfie | | Edit v Project information

<> Code > Select Git revision

- —
O securs Branches 2
@ Deploy > branch-tutorial Last commit Last update
@ Operate > v main defautt  protected Merge branch ‘separate-files' 13 hours ago
& Monitor + TUTORIAL.md Move “How to commit* to TUTORIAL. 14 hours ago
1 Analyze >
@ Settings N [ README.md
@Help Git Course Summary
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Merge request

Instead of merging on the command line we can create a merge request
(often also called pull request). This is very useful for working together.
Before actually bringing the branch-tutorial branch changes into the main
version of our summary project we first create the request for this. This
allows us to write some text explaining, discussing this with comments and
also have other people review the changes you suggest.

Note: On open source projects you are often not a member so you cannot
push to these repositories straight away. You can however create a
so-called fork of the project. This is your own copy where you have all the
access rights. After pushing to your fork you can create a pull request to
push the changes 'upstream’ to the actual repository.

Let's try it!
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Open merge request

M My awesome projectfork
Q@ Projectinformation

B Repository.

O tssues

13 Merge requests

& cuco

D security and Compliance
@ Deployments

£ Packages and regisres
@ infrastcture

@ vontor

b Analytcs

Q wik

X snippets.

@ Settings

« Collapse sicebar
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Open merge request

M My awesome projectfork

@ Projectnformation
B Repository.

O tssues

13 Merge requests

& cuco

@ security and Compliance
@ Oeployments

£ Packages and registres
@ nfastuctre

@ Montor

& Analytics

Q wi

X snippets

@ Settings

« Collase sidebar

fork > Merge equests  New

New merge request

From ino Change branches

Title (required)
ohange the text colour to something amazing

0 Markas draft-

Drafs cannot be merged untl marked ready.
Description
Write Preview B I $ 1= & &= -
P joal. of the ch nat reviewers should be anare
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A descripton templates o help your contrbutors to communicate.

Assignees

Unassigned .

Reviowers
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Approy
> Appro
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Milestone
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Open merge request

M My swesome projectfork

@ projectnfomation
B repostory

O tssues

33 Merge requests

& aw

© sscurtyandComplance
 oeployments

8 Packagesand egtres
PAT—

@ Moatr

1 avobis

o wi

X snippets

@ Settings

« Collapse sidebar

Appro
> Approval rules

o optonal

Milestone
Select milestone .
Labels
Labels .

Merge request dependencies
List the merge requests that must be merged before this ane. Learn more

References should be inthe form of pathio/project merge_equestid
Merge options

[ Squash commits when merge request is accepted. @

Contribution

fov commits o
allable fo protected branches

Cancel

Commits 1

20 Jun, 2023 1 commit

LV, Chanoe the et coou o someting amasng
Johan Verziden 2
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Review and

accept merge request

M My awesome project

Q@ Project information

B Repository.

O tssues o
13 Merge requests 1
& cueo

@ Security and Compliance
@ Deployments

£ Packages and registres
@ nfastuctre

@ Monior

b Analytics

0 wi

X snippets

@ settings

« Collapse sidebar

Change the text colour to something amazing

T3 0pen

Oversiew o

& Approvalis optional

© Readytomerge!

(0 Squash commits @)

Activity

Weite Preview

requested to merge ¥

I o1- B into notn 6days ago

Pipelines (0

() Edit commit message
Sortor fiter
8 B v eE===uvE e

‘Supports Markdown. Fo quick actons,type

Close merge request

Mark as done »
0 Assignees Edt
None - sssign yourself

OReviewers Edt
None- assign

Labels Edt
None
Milestone Edt
None
Time tracking +

No estimate or

Lockmerge request Edt
Unlocked

Notfications

1 Participant

Reforence: s2235854/my-awesom.
Source branch: nain
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Performing the merge

branch-tutorial, O the website create a merge request. Merge
main branch-tutorial into main.

. ° i .
separate-files Review and merge the request
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Performing the merge

main
@ On the website create a merge request. Merge
branch-tutorial into main.

branch-tutorial

@ Review and merge the request.
separate-files @ Now again a merge commit is created on the
: main branch.

@ If we know we don’t need the branch-tutorial
branch anymore we can click 'Delete source
branch’ on the Merge Request.
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Performing the merge

main
‘ @ On the website create a merge request. Merge
branch-tutorial branch-tutorial into main.

@ Review and merge the request.

separate-files @ Now again a merge commit is created on the
main branch.

@ If we know we don’t need the branch-tutorial
branch anymore we can click 'Delete source
branch’ on the Merge Request.

@ We see the remote no longer holds the source
branch but all changes and history are
embedded from the merge.
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Pulling from the origin

. @ Let’s switch back to our first local repository:
main $ cd ../../<project-name>

separate-files ® Now of course we don't know about the
changes of the remote yet. Let's reel them in:
$ git pull origin main
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Pulling from the origin

main
‘ @ Let's switch back to our first local repository:
branch-tutorial $ cd ../../<project-name>

@ Now of course we don’t know about the
i changes of the remote yet. Let's reel them in:
separate-files $ o .. i
git pull origin main
@ Yes! Now our changes are also in the other

local branch!

@ Note: In this repository we still of course have
the separate-files branch as we never deleted it
locally. We do not have the branch-tutorial
branch as we have never pulled it from the
remote.
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Reverting a commit

@ Imagine that the last change screwed up our
main program and we want to delete it. Git helps a
lot by recording all changes so we can just
revert the change.
o First find out the hash of the commit that
separate-files introduced the mistake. You can do this on the
website or perhaps with:
$ git log

branch-tutorial

@ In my case it seemed the 'Add branching
tutorial’ was wrong. Its hash starts with
'd7f775". We can revert it using:
$ git revert d7£775
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Reverting a commit

main

branch-tutorial

separate-files

Miiller, Verzijden (E.T.S.V. Scintilla)

Imagine that the last change screwed up our
program and we want to delete it. Git helps a
lot by recording all changes so we can just
revert the change.

First find out the hash of the commit that
introduced the mistake. You can do this on the
website or perhaps with:

$ git log

In my case it seemed the 'Add branching
tutorial’ was wrong. Its hash starts with
'd7f775". We can revert it using:

$ git revert d7£775

This creates a new commit on main that does
the opposite changes of the commit specified.
It essentially negates it.
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Never forget

Reverting creates a new commit. History never gets deleted this way and
we can even revert the revert. Of course to update to our other developers
we have to push to the origin and then pull on the other machines again.

Note: While it is not advised to muck about in the history of git commits,
you can for instance use git reset. A use case might be that you
accidentally commited a password to a shared repository and reverting the
commit does not remove this from history. As these actions are more
uncommon we will discuss them only in the intermediate course.
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Done!

This concludes the practical for the basic git course. You have now used all
important and most essential git commands and concepts, congratulations!

There is a lot more that Git can do. It can help you find bugs by doing a
binary search on your code, there are commands to easily help you find
changes in history (so you know who to blame). You can work together
with multiple upstream branches, secure your code with signed GPG keys,
etc. If you want to learn more about this search the web or come to our
intermediate course! :-)
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