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Motivation

Have you ever:

 Made changes you didn’'t mean to?

« Made some changes, but can’t remember what they were?

« Wanted to try something but was worried about breaking something else?

« Went crazy trying to figure out which version of your code produced certain output?
« Tried to set up a convenient workflow for working on code together with others?
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Version control

« Version control is a system that records changes to a file or set of files over time
« It allows to:

» revert selected files back to a previous state

* revert the entire project back to a previous state

e compare changes over time

« work concurrently with others

« see who last modified something and when

« If you break things you can (usually) easily recover
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Create document mifje
Spelling correction wilje
Grammar fix =iije
Color change =ilje
Feature description =iije
Company logo =iije
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Create document e
Spelling correction =iije
Grammar fix M
Feature description sije

Color change =iljo
Company logo ep
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Make your life easier with GIT
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O
glt https://qit-scm.com

« First release April 2005

« Started by the team developing the Linux kernel

« De facto standard Version Control System

* Free/open source software (GPL v.2 license) https:/git-scm.com/about/free-and-open-source

« Available for GNU/Linux, macOS and Windows https:/git-scm.com/downloads

« Works with any programming language (any text file indeed and possibly other file types)
« Command line interface

« GUI clients available https:/git-scm.com/downloads/quis

« git # GitHub = GitLab = Codeberg = ...

"Git logo" by Jason Long is licensed under CC BY 3.0
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https://git-scm.com/about/free-and-open-source
https://git-scm.com/downloads
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Locally track changes

Checkins Over Time
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Using GIT locally
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98ca9 < 34ac?2 < f30ab
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Working

Directory

Checkout

Stage Fixes
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the

project

Commit
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.git directory
(Repository)
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Untracked Unmodified Modified

Add the file

Edit the file

Stage the file

Remove the file
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$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

Windows (Notepad++) :

$ git config --global core.editor "'C:/Program Files/Notepad++/notepad++.exe’

Windows (Notepad) :

S

macOS:

S

Uy

git

git
git
git
git
git
git

git
git

git
git

git

config core.editor notepad

config --global core.editor "open --wait-apps --new -e"
init <repository name>

status

add

diff

log --all —--graph

commit -m “<message>"
commit —--amend

reset <ID> —--hard
checkout <ID>

tag —a v<version number> -m “<version description>"“
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Branching
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98ca9 +— 34ac2 +— f30ab

Library for the Research Institutes within the ETH Domain: Eawag, Empa, PSI & WSL @@@@ 16



M’ I.|h4RI Make your life easier with GIT

$ git branch -c¢ testing

98ca9 4+— 34ac? 4+“— f30ab
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98ca9 4+— 34ac? 4+— f30ab
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$ git checkout testing

or
$ git switch testing

98ca9 4+“— 34ac? 4+— f30ab
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$ git commit -m 'Make a change'

98ca9 4+— 34ac?2 4+— f30ab 4+— 87ab2
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98ca9 44— 34ac?2 44— f30ab 44— 87ab2

$ git checkout master

or
$ git switch master
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$ git commit -m 'Make other changes'

_—  ©2h9%e

o

T~ B7ah2

98ca9 - 34ac? .+ f3vab
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Common
Ancestor Snapshot to

Merge Into
o o w e Co (o
Snapshot to
Merge In
o (o)
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$ git merge issb3

ce +— C1 <+ c2 +— Cc4 < Ccoé

Cc3 +— Ch
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Master

1) 1) =) >

HotFix \\“ ;‘l f .
Branch ._ > . X
Release \ \ F

Eranch for
1y.z

Felease i xlz Fx2z
Branch for '. . >
2y.Z / \

Develop OO0 O O O O o O O O

i O
W / /

Feature . . . . . . >

Mext Release

Fnlzén2zendz Fxdz

.—""u

Feature . .. . -

Future Release

rim= o =

"GIT Branch" by miguelpd! is licensed under CC BY-NC-SA 2.0
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GIT on the server
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shared
repository

developer developer developer
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Git based platforms

On the internet n

Codeberg https://codeberg.org/

Make your life easier with GIT

Codeberg
GitLab https://about.gitlab.com
Gitea https://about.qgitea.com/
GitHub https://github.com/
Others...
4 N
v @Empa https://www.empa.ch/group/s909/gitlab  compute@empa.ch
eawag  https://gitlab.eawag.ch/ stuart.dennis@eawag.ch
GitLab \@ 2%« https://gitlabext.wsl.ch )
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SSH keys

The Secure Shell Protocol (SSH Protocol) is a cryptographic network protocol for operating network
services securely over an unsecured network. Its most notable applications are remote login and
command-line execution.

SSH uses public-key cryptography to authenticate the remote computer and allow it to authenticate the
user, if necessary.

https://docs.github.com/en/authentication/connecting-to-github-with-ssh
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$ git branch -m master main

$ git remote add origin <remote URL>
$ git remote set-url origin <remote URL>

$ git remote show origin
$ git push -u origin <branch name> (first time a new branch is pushed)
$ git push origin <branch name> (when the branch already exists in the remote)

$ git push origin <tag name>
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git.ourcompany.com

0b743 +— abb4c <+— 4265

git clone janedoe@git.ourcompany.com:project.git

My Computer

origin/master

0b743 <+— abb4c <+— 4265

Remote branch

Local branch
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git.ourcompany.com

0b743 <+ abb4c <+— 4265 <+ 31b8e <+—— 196a3

Someone else pushes

My Computer

origin/master

0b743 <4 aébb4c <4 4265 <4+ a38de <4 893cf
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git.ourcompany.com

0b743 <+— abb4c <+—— 4265 <+— 31b8e

<+ 196a3

git fetch origin

My Computer

0b743 <4+ abb4c <4+— 4265 <+— 31b8e

AN

a38de

origin/master

<4— 190a3

<4+ 893cf
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developer developer

blessed

repository public public

integration developer developer
manager private private
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. blessed
dictator repository

lieutenant lieutenant

developer developer developer
public public public
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GIT resources
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 Git website download page (Git, GUI clients) https://git-scm.com/downloads

» Git website documentation page
(Reference manual, “Pro Git” book, videos) https://git-scm.com/doc

* GIT cheat sheet https://qgit-scm.com/cheat-sheet

* GitHub Git cheat sheets https://training.github.com/

» GitHub authentication documentation
(2F auth, SSH, etc...) https://docs.qgithub.com/en/authentication
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Unless otherwise noted, images are from Pro Git Book (https://git-scm.com/book) and are licensed under CC BY-NC-SA 3.0.

This presentation is licensed under CC BY-NC-SA 4.0.
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ervices for
Excellent Research.

https://www.lib4ri.ch

info@lib4ri.ch
T: +41 58 765 57 00
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