Introduction to version
control with Git

Day 1: Concepts and a basic workflow

Selina Baldauf
November 25, 2024

Selina Baldauf// Basic Git workflow



Who am 1I?

B Scientific programmer @ theoretical ecology group

EEEEEEER

® PhD in dryland ecology modelling dryland ecohydrology
Ed Teaching R, Git, good scientific practice, ...
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https://www.bcp.fu-berlin.de/biologie/arbeitsgruppen/botanik/ag_tietjen/index.html

Do/Did you already use git?

12 responses

@® Yes, and | know how it works

@ Yes, butl don't know for sure how it
works

@ No
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Do you already use Github/Gitlab/...?

10 responses

@ \Yes, but only for browsing code of
others

@ Yes, | have code there myself
@ No

Selina Baldauf// Basic Git workflow



Which types of projects do you usually work on?

12 responses

@ [ndividual projects (I am working on the
code alone)

@ Collaborative projects (We are working
on the code together)

@ Both

Selina Baldauf// Basic Git workflow



What do you want to learn?

. incorporate an easy version ... ways to work collaboratively

control in my workflow, hopefull . . . .
A o e il without getting lost in code versions ...
making mobile working easier by

working locally and then pushing
things back to the common storage

how to efficiently use
github and what are
the main advantages

... use git/github for looking at
code of others and how to use

overview on how it for keeping my own code.
git/github does work and

how | can improve using it
in the command line

... version control for

my R projects

Why should | and how
... how to publish code can | use it?

as supplement for
journal publications.

.. easily applicable

workflows
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Aims of the workshop

Git is very powerful ... THS15 GIT. IT TRACKS COLLABORATIVE LORK

ON PROTECTS THROUGH A BEAUTIFUL
but can also be confusing in the DISTRIUED GRAPH HEDRY TREE HOOEL.

9 { COOL. HOU DO LEVSE IT?

beginning. NO IDEA. JUST MEMORWZE. THESE. SHELL

COMMANDS AND TYPE THEM TO SYNC UR
IF YOU GET ERRORS, SAVE YOUR WORK
ELSEWHERE, DELETE THE PROJECT,
AND DOWNLDAD A FRESH COPY.

@ Learn simple Git workflows in
theory and practice that you can

immediately apply to your research
projects. L f‘

xkcd on Git
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https://xkcd.com/1597/

Topics
Today 2 - 4 pm

Infroduction to Git concepts and a simple workflow for your individual
projects

Tomorrow 2 - 4 pm

Collaborate using Git and GitHub

Next Monday 2 - 3 pm
Q&A session and/or more advanced topics

Until then: work with Git on your own projects
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Organization

Material is all online

= View and download slides, tasks and more from there

= Will stay online after the workshop

Certificate of attendance from the graduate center

All questions and comments are welcome

Feedback is welcome (Evaluation at the end of the workshop)

It possible, please turn on your camera
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https://selinazitrone.github.io/get-started-with-git/

Before we start

Did anyone have problems with the workshop preparation?

o |nstall Git
e Install GitHub Desktop

e Get a GitHub account and connect it with GitHub Desktop
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Let's get started




Version control with Git

e Complete and longterm history of every file in your project
e Open source and free to use version control software
e Quasi standard for software development

e A whole universe of other software and services around it
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Version control with Git

e For projects with mainly text files (e.g. code, markdown files, ...)

* Basic idea: Take snapshots (commits) of your project over time

Development over time

~
7

. . . . Snapshots
(= commits)

cookBook —Y cookBook — cookBook I cookBook
pie.txt ) pie.txt o) pie.txt =) pie.txt
[3) stew.txt =) stew.txt =) stew.txt 3 stew.txt

—@ vegan_pie.txt

e A project version controlled with Git is a Git repository (repo)

Selina Baldauf// Basic Git workflow

13



Version control with Git

Git is a distributed version control system

* |dea: many local repositories
synced via one remofe repo

Remote server

= Y aGitlab

e Everyone has a complete copy of
the repo

Local 1 Local 2 Local 3
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Why to use Git?

e Version control: Keep a history of your project and roll back if needed
= Git makes it very hard for you to loose things
= Easy to figure out why code is suddenly broken

e Collaboration: Work together on the same project without loosing
frack

e Publication: Easily share your project with others (e.g. on Github)

e Backup: Have multiple copies of your project, one of them on a
remote server

Selina Baldauf// Basic Git workflow o



How to use Git

After you installed it there are different ways to interact with the software.
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https://www.atlassian.com/de/git/tutorials/install-git

How to use Git - Terminal

Using Git from the terminal

Selina_User@DESKTOP-GORM/MS MINGWO4 ~/Files_Selina
$ cd Repos/02_workshops/first_git_project/

Selina_User@DESKTOP-GORM/MS MINGWE4 ~/Files_Selina/Repos/02_workshops/first_git_
project

$ git init

Initialized empty Git repository in C:/Users/Selina_User/Files_Selina/Repos/02_w
orkshops/first_git_project/.git/

Selina_User@DESKTOP-GORM/MS MINGWO4 ~/Files_Selina/Repos/02_workshops/first_git_
project (master)

$

<= Most control == You need to use terminal G2

<= A lot of help/answers online
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How to use Git - Integrated GUIs
A Git GUI is integrated in most (all?) IDEs, e.g. R Studio, VS Code

. . . . . File Edit Selection View Go Run Terminal Help Parar
Environment  History Connections  Bui o torial — < n "
= piff | v! commit | ® pun ¢/ L) |- B | main - @ SOURCE CONTROL modelparameters_control.json M

Staged Status “ Path ~ SOURCE CONTROL src > Co+ Parameters.cpp > ..
@ .gitignore essage (Chrl+Enter to commit on You, 5
0 gisno O [mmermroeme]
R/pipeline.R vC it o 2 * Parameters.cpp
(M docs/searchjson 'B o 3 * The parameter objec
docs/site_libs/ ~ Changes (1] 4 * Here, general model
) ) . 8RR R R SRR R R R R OR R R R
docs/slides/2023_06_15_git.html ﬁ[> modelparameters_control.json... M ?
o
docs/slides/images/ 7  #include "Parameters.h
slides/2023_06_15_git.gmd F‘@ 8
slides/images/2023_06_15_git/ ' 9  #include <fstream> /
) 16 #include <iostream> /
80 11
12 using std::cerr;
A 13 using std::cout;
14 using std::endl;
15
Files Plots Packages Help Viewer Presentation - ‘ & 16 JAHFEAK IR AR HOK KKK

<= Easy and intuitive = Ditferent for every program

<= Stay inside IDE
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How to use Git - Standalone GUIs
Standalone Git GUI software, e.g. GitHub Desktop, Source Tree, ...

<= Easy and intuitive = Switch programs to use Git
<= Use for all projects
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How to use Git

Which one to choose?

e Depends on experience and taste

e You can mix methods because they are all interfaces to the same Git

e We will use GitHub Desktop

= Beginner-friendly, intuitive and convenient

= Nice integration with GitHub

Q Tip

Have a look at the website where you find How-To guides for the other methods as well.
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https://selinazitrone.github.io/get-started-with-git/

The basic Git workflow

git 1init, git add, git commit, git push




Example
A cook book project to collect all my favorite recipes.

Development over time

~
7

Snapshots
(= commits)

[~ cookBook — cookBook — cookBook I cookBook
) pie.txt ) pie.txt o) pie.txt —=) pie.txt
—3) stew.txt =) stew.txt =] stew.txt —3) stew.txt

—@ vegan_pie.txt

In real life this would be e.g. a data analysis project, your thesis in Lalex,
a software project, ...
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Step 1: Initialize a Git repository

cookBook

Working B cookBook

directory
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Step 1: Initialize a Git repository

cookBook

Working
directory

I~ cookBook

Igit init lgit init

cookBook
git o
Working Staging
directory area

? cookBook
Local
.
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Step 1: Initialize a Git repository

cookBook
Working B cookBook
directory
git init git init
cookBook
git -
. . cookBook
Working Staging Local
directory area repository B git

Place for files The heart of your project: This is

A list of changes that go into where the commit history lives

the next snapshot (commit)
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Step 2: Add and modify files

Git detects any changes in the working directory

cookBook
it o
Working Staging Local
directory area repository
@ pie.txt
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Step 2: Stage changes

Staging a file means to list it for the next commit.

cookBook
it o
Working Staging Local
directory area repository
@ pie.txt
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Step 2: Stage changes
Staging a file means to list it for the next commit.

cookBook

= [~ cookBook

Working Staging Local —@ pie.txt
directory area repository L~ git
[Dpietxt | [)pie.txt

—— ¥

git add pie.txt
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Step 3: Commit changes

Commits are the snapshots of your project state

cookBook
git
Working Staging Local
directory area repository
@ pie.txt @ pie.txt
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Step 3: Commit changes
Commits are the snapshots of your project state

cookBook

= [~y cookBook

Working Staging Local —@ pie.txt
directory area repository ,_B qgit
[Bpietxt | [o)pietxt  [o)pie.txt

j E—

git commit -m ,,Add pie recipe*
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Step 3: Commit changes

Changes are part of Git history and staging area is clear again

cookBook
git -
Working Staging Local
directory area repository
@ pie.txt @ pie.txt
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How to write good commit messages?

COMMENT DATE
CREATED MAIN LOOP ETIMING CONTROL
ENABLED CONFIG FILE PARSING
MISC BUGFIXES
CODE ADDITIONS/EDITS
MORE. CODE
HERE HAVE CODE
APRARAAAA
ADKFIS|KDFISDKLFT
MY HANDS ARE TYPING LJORDS
HARAAARAAANDS

AS A PROTECT DRAGS ON, MY GIT COMMIT
MESSAGES GET LESS AND LESS INFORMATIVE.

xkcd on commit messages
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https://xkcd.com/1296/

How to write good commit messages?
v X

Add pie recipe added a file.

This is my favorite pie in the world. This is really good.
The recipe comes from my grandfather and
he learned it from his neighbor.

See here for more details but some general rules:

1. Limit summary line to 50 characters

2. Capitalize summary line

3. Do not end summary line with period
4. Use imperative mood in the subject line
D

. Use the Description to explain what and why, not how
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https://cbea.ms/git-commit/

Now you (15 min)

Start your own cook book
Complete Task 1 “Local repo”

Stay in the meeting for the task.
Ask it you are stuck.
Turn down/off volume if you are disturbed.
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https://selinazitrone.github.io/get-started-with-git/sessions/01_intro_git.html#tasks

The commit history

97061 61f20 d96a0
Snapshots
4 (: commits)

Add pie recipe Add lentil stew recipe Replace milk with soy Add cooking duration

This is my favourite pie in milk Alice reminded me that | forgot
the world. The recipe comes This is better for the to add the cooking duration.
from my grandfather and he environment and for cows This was bad because the food
learned it from his neighbor. got burned. This is now fixed.

8a800

+Best pie ever
+100 ml milk
+2 eggs

Selina Baldauf
<selina.baldauf@fu-
berlin.de.de>

Wed Jul 19 18:23:15
2023 +0200

+stew.txt

Selina Baldauf
<selina.baldauf@fu-
berlin.de.de>

Wed Jul 19 20:23:15
2023 +0200

- 100 ml milk
+100 ml soy milk

Bob Example
<bob.example@email.com>

Wed Jul 20 15:23:15
2023 +0200
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+Bake time: 45 min
+Cook time: 30 min
Selina Baldauf

<selina.baldauf@fu-
berlin.de.de>

Tue Aug 20 12:25:15
2023 +0200
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Step 4: Share changes with the remote repo

Use remote repos (on a server) to synchronize, share and collaborate

e Remote repos can be private (you + collaborators) or public (visible to
anyone)

cookBook

Remote v
repository @
it
Working Staging Local
directory area repository

) pie.txt [ pie.txt
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Step 4: Share changes with the remote repo

Use remote repos (on a server) to synchronize, share and collaborate

e Remote repos can be private (you + collaborators) or public (visible to
anyone)

Remote v
repository @

git push .
cookBook @ ple'tXt
Qit -
Working Staging Local
directory area repository
@pie.txt @pie.txt |
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Different remote repositories

e There are commercial and self-hosted options for your remote
reposifories

» Commercial: GitHub, Gitlab, Bitbucket, ...

» Self-hosted: Gitlab (maybe at your institution?)
e Please be aware of your institutional guidelines

= Servers outside EU

= Privacy rules might apply depending on type of data
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Make your repositories public
GitHub/Gitlab are a good way to publish and share your work.

Advantages of publishing your code

e Others can build on your work
e (Citations

e Reproducibility

e Get feedback
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Make your repositories public

You can increase the quality/complexity of your repo by

e Adding a nice README.md file
e Connecting the repo with Zenodo to get a DO

f you are interested, browse some nice GitHub repositories for
inspiration (e.g. Git training repository, Computational notebooks, Repo

to publish code from a manuscripi)

Selina Baldauf// Basic Git workflow


https://emilio-berti.github.io/idiv-git-introduction/21-GitHub_zenodo/index.html
https://github.com/UnseenWizzard/git_training
https://github.com/FellowsFreiesWissen/computational_notebooks
https://github.com/AnneLew/Lewerentz-etal_2021_Macrophytes-DDG
https://github.com/AnneLew/Lewerentz-etal_2021_Macrophytes-DDG

Now you (10 min)

Publish your cook book on GitHub
Complete Task 2 “"GitHub”
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https://selinazitrone.github.io/get-started-with-git/sessions/01_intro_git.html#tasks

Summary of the basic steps

git init: Initialize a git repository

m Adds a .git folder to your working directory

git add: Add files to the staging area

= This marks the files as being part of the next commit

git commit: Take a snapshot of your current project version

= |ncludes time stamp, commit message and information on the
person who did the commit

git push: Push new commits to the remote repository

= Sync your local project version with the remote e.g. on GitHub
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Undo things

git revert




Revert changes

e Use git revert to revert specific commits

e This does not delete the commit, it creates a new commit that undoes
a previous commit

= |t's a safe way to undo commited changes

8a800 97061 6120 d96a0

——0—0—0—

Replace milk with 81t reveps
soy milk °1f2¢

8a800 97061 61f20 d96a0 a876b
Replace milk Revert “Replace
with soy milk milk with soy
milk”
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Now you (5 min)

| Revert a commit from your cook book
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Thanks for your attention

Questions?




Go back in time

git checkout




Checkout a previous commit

Take your work space back in time temporarily with git checkout

8a800 97061 6120 d96al

—— o ——

Working
directory

HEAD

8a800 97061

.

Working
directory

A git checkout 67061
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IgIIOI'iIlg ﬁlQS With .gitignore




Ignore files with .gitignore

e Useful to ignore e.g.
» Compiled code and build directories
= Log files

= Hidden system files

= Personal IDE contig files
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Ignore files with .gitignore

e Create a file with the name .gitignore in working directory

e Add all files and directories you want to ignore to the .gitignore file

Example

*.html # ignore all .html files
* ., pdf # ignore all .pdf files

debug.log # ignore the file debug.log

build/ # ignore all files in subdirectory build

See here for more ignore patterns that you can use.
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https://www.atlassian.com/git/tutorials/saving-changes/gitignore

Preparation for tomorrow

e Tomorow we have teams of 2

e Collaborate on the cook book of your team mate
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Preparation for tomorrow

1. Enter your GitHub Account Name and the link to your repo here
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https://docs.google.com/spreadsheets/d/1tNwDnfKM84gI-Xd5myr4gbRRJeRGBvAuAr4YjOy-M-o/edit?usp=sharing

Preparation for tomorrow

1. Enter your GitHub Account Name and the link to your repo here

2. Look ftor the GitHub Name of your team mate and add them as a
collaborator to your repository

Who has access

Only those with access to this
repository can view it.

Manage access

You haven't invited any collaborators yet

Add people
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https://docs.google.com/spreadsheets/d/1tNwDnfKM84gI-Xd5myr4gbRRJeRGBvAuAr4YjOy-M-o/edit?usp=sharing

Preparation for tomorrow

1. Enter your GitHub Account Name and the link to your repo here

2. Look for the GitHub Name of your team mate and add them as a
collaborator to your repository

3. Accept the invitation of your team mate to their repository

e You will get an Email or you can do it on GitHub
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https://docs.google.com/spreadsheets/d/1tNwDnfKM84gI-Xd5myr4gbRRJeRGBvAuAr4YjOy-M-o/edit?usp=sharing

