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What is Git?

From https//en.wikipedia.org/wiki/Git

Git is a version control system for tracking changes
in computer files and coordinating work on those
files among multiple people. It is primarily used for
source code management in software
development, but it can be used to keep track of
changes in any set of files. As a distributed revision
control system it is aimed at speed, data integrity,
and support for distributed, non-linear workflows.

Git(Lab) Tutorial and Hands-on

Output of man git

Terminal - a_fulsOl@nubase: man git

File Edit View Terminal Tabs Help

Manual page git(1l) line 1 (press h for help or q to quit)fj

Alexander Fulst
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Two Ways to use Git A mix of command line and web interface

% Projects v Groups  Activity Milestones  Snippets V3

R > Commits > 0a84b672

@ KATRIN Softwar

K  KASPER
& overview Commit 0a84b672 Iy authored 38 minutes ago by ‘ Jan Behrens Browse files Options ~
(I [Kassiopeia][Peaberry] make use of new version numbers
Files
. . T - parent 00616689 ¥ develop
.
Exclusively from command line i -
() Pipeline #3424 running with stages (3) C
Tags -

Contributors

Changes 2 Pipelines 1
— [ Terminal - a_fuls01@nubase: git log --oneline --all --graph

s ¥ v showing 2 changed files ~with 3 additions and 5 deletions Hide white h; Inli side-by-sid
File Edit View Terminal Tabs Help " Y ' e wtespace crenges | Sicebvice

~ B Kassiopeia/Simulation/Source/KSRoot.cx IFs ®  Viewfile @ 0a84b672

Git f Usability a

~ [ Tools/Peaberry/source/setup.pyin It ®  Viewfile @ 0a84b672

Alexander Fulst
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—  MUNSTER Git(Lab) Tutorial and Hands-on

@ Projects v  Groups Activity Milestones  Snippets ) 4 / Q O @ v

& UsersSettings UsepSetthos # 8t Kaye Alexander Fulst
@afulst
@ Profe SSH Keys Add an SSH key
55H keys allow you to establish a secure Before you can add an SSH key you need to generate it. profile
a» Account conniction between your computer and Key Settings
GitLab.
[ chat sshisa Help
B3NzaC 1yc2EAAAADAQABAAABAQC TXIRUK297rVCijigFsOrmDGYLLwdgAu14NhPIgqD
s 5UYN90OXb+KmsCbeAddidFb6XrS/Qchr/C2plWal9acfUKu2BPp Sign out
el ssh-kevaen JuuuUSUVIrEHgpyl+6+JUA2yUSABJEXHQYTIK
y g _— ty8QwfDkoRNmrdo7(rtd7MYq77BEICI8fEECULafWDMzFRZhSDTcaglg6m68yyVDbIEtr8rDNESjwvr
© Emails cat ~/.ssh/id_rsa.pub YCFTSATcQUK+1XVEmBVGMQH3DWLQhPKKWFv0aDNJVOR8MXi+1ZHGW+HBYQj20APOE 1 1MGA
YULVCyRSOZvex/ffilFWWCqQEIp7mTWO/zrcQOhQBI2NjbCEaWJrzSFOPtX9 a_fuls01@nubase
& Password

Notifications
o Title

£ ssHKeys I a_fuls01@nubase
& GPGKeys Add key

== Preferences

Authentication log Your SSH keys (7)

n 8 fulso1@maf2

sennbad N mankhe ana a

Additional setup in your terminal
Alexander Fulst git config --global user.name "Alexander Fulst" 5
git config --global user.email "alexanderfulst@wwu.de"
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Getting started: Cloning projects

K

KASPER s

KASPER - The KATRIN analysis and simulation package

# Unstar 1 Y Fork (] ISSH ~ | git@nuserv.uni-muenster.de:katri Iy I P~ + - A Global ~

Files (584.2 MB) Commits(11,094) Branches(215) Tags(14) Readme Changelog Ciconfiguration Add License Add Contribution guide

@ Groups  Activity Milestones Snippets "

Projects

develop kasper /| 4+ v History Q Findfile & ~

[Kassiopeia][Peaberry] make use of new version numbers @ oeas4h672 I
Jan Behrens authored about an hour ago
Your projects Starred projects Explor

Name Last commit Last update

All Personal
B8 Desaster improve handling of module versions, make minimum CM... about 2 hours ago

Martin Slezak / Fitter Reporter
Fit(ness) Studio Let’s try it out

In a terminal run:
git clone git@nuserv.uni-muenster.de:katrin-git/cm34-workshop.git

KATRIN Software f KASPER Developer
KASPER - The KATRIN analysis and simulation packag

Alexander Fulst 6
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Git(Lab) Tutorial and Hands-on

Getting information about the git repository:

Terminal - a_fulsO1@nubase: /data/a_fuls01/cm34-workshop

File Edit View Terminal Tabs Help

git status gives information about the
branch you are on and changes to files to
made

git log shows a history of the repository
with commits, authors, timestamp and
commit messages

€ Shorten the output with --oneline

Many more options, as with any git
command type git log --help

Alexander Fulst
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MONSTER Git(Lab) Tutorial and Hands-on

Adding, changing and saving files

-> Let’s start by creating a file foo
€ It contains the single word bar

Terminal - a_fulsO1l@nubase: /data/a_fulsO01l/cm34-workshop

File Edit View Terminal Tabs Help

- You need to tell git to track the new
file with git add foo
€ You can add whole directories at
once or use git add --all
& git add is also needed when you
change a file

- foo is now staged

Alexander Fulst 8
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MONSTER Git(Lab) Tutorial and Hands-on

Adding, changing and saving files

-> Let’s start by creating a file foo
€ It contains the single word bar

Terminal - a_fulsOl@nubase: /data/a_fulsO1l/cm34-workshop

File Edit View Terminal Tabs Help

- You need to tell git to track the new
file with git add foo
€ You can add whole directories at
once or use git add --all
@ git add is also needed when you
change a file

\7

foo is now staged

\7

When you are done adding files you

can commit them with git commit -m

“"commit message”

4 Until now changes are only local!

€ Use git push to update the
remote repository

Alexander Fulst 9
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Synchronizing with the remote repository and fixing conflicts

- git push publishes your local changes
to the repository

Terminal - a_fulsOl@nubase: /data/a_fulsO1l/cm34-workshop

File Edit View Terminal Tabs Help

-> git pull applies changes in the
repository to your local files

-> If the remote repository has changes
you do not yet have, you cannot push!
& First use git pull

Alexander Fulst 10
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Synchronizing with the remote repository and fixing conflicts

- git push publishes your local changes
to the repository

Terminal - a_fulsOl@nubase: /data/a_fulsO1l/cm34-workshop

-> git pull applies changes in the
repository to your local files

-> If the remote repository has changes
you do not yet have, you cannot push!
& First use git pull

- But what if someone made changes to
the same file you want to push

Alexander Fulst 11
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MONSTER Git(Lab) Tutorial and Hands-on

Synchronizing with the remote repository and fixing conflicts

- git push publishes your local changes
to the repository

-> git pull applies changes in the
repository to your local files

-> If the remote repository has changes
you do not yet have, you cannot push!
& First use git pull

- But what if someone made changes to
the same file you want to push

branches e ¢

g s TR TRt

Alexander Fulst 12
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Synchronizing with the remote rep05|tory and fixing conflicts

Terminal - a_fulsO1l@nubase: /data/a_fuls01/cm34-workshop

- git push publishes your local changes
to the repository

-> git pull applies changes in the
repository to your local files

-> If the remote repository has changes
you do not yet have, you cannot push!
& First use git pull

- But what if someone made changes to
the same file you want to push

- Fix the conflict (text editor or git
mergetool), commit and push the fix

Alexander Fulst 13
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Branching

- Branching allows you to work on
several features or bug fixes at the
same time, without interfering with the
master / develop branch

€ For the kasper project you have
to use branches if you want to
contribute, because you cannot
directly push to the develop
branch

-> Create a new branch with git branch
new_branch_name or directly switch
to it with git checkout -b
new_branch_name

- Check on which branch you are with
git status or use git branch -vv
Switch between branches with git
checkout branch_name

\7

7

Git(Lab) Tutorial and Hands-on

For this example I added two new files in
the new branch:

€ cool_stuff

€ more_stuff

I edited foo to have yet another bar

Someone on the master branch has
overwritten the ‘bar’s with ‘foo’s

I pushed my local branch to the remote with
git push origin cool_new_stuff

Further steps are done in the web interface

EZ3
¢ | Master I

N2

Alexander Fulst
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@ KATRIN Software > @ cm34-workshop > Details

You pushed to cool_new_stuff about a minute ago Create merge request

@ KATRIN Software > @ cm34-workshop > Merge Requests > 1

m Opened less than a minute ago by £ } Alexander Fulst Edit Close merge

Cool new stuff

Such cool updates
rmAmnrkchan o

@ KATRIN Softw L] workshop » Merge Requests
New Merge Request Request to merge cool_new_stuff Iy into master (1 commit behind) Check out branch P~
From cool_new_stuff intomaster Change branches
@ There are merge conflicts  Resolve conflicts Merge locally
Title Cool new stuff
Start the title with WIP: to prevent a Work In Progress merge request from being merged before it's ready. You can merge this merge request manually using the command line
Add description templates to help your contributors communicate effectively!
0 0
Description Write  Preview
Such cool updates Discussion 0  Commits 3  Changes 2
FIUC WIHILESPOLE LHBNYES IunE  JIuSTUy-aIue

Showing 2 changed files ¥ with 4 additions and 0 deletions

L J Edit View file @ 24a2e9e5

D Attach afile

Markdown and quick actions are supported

Assignee Alexander Fulst
v Bfoo I} ® Edit  Viewfile @ 24a2e9e5
Milestone Milestone
Labels Labels
Source branch cool_new_stuff
Target branch master Change branches

« Remove source hranch when merae reauest is accented,

15

Alexander Fulst
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Milestones  Snippets  d

v Thisproject Se

@ KATRIN Software > € cm34-workshop > Merge Requests

@ Opened 2 minutes ago by ¥} Alexander Fulst Edit Close merge request

Cool new stufFf

Such cool updates

Showing 1 conflict between cool_new_stuff and master Inline  Side-by-side

3 foo Interactive mode  Editinline View file @24a2e9%e

HEAD//our changes Use ours

origin//their changes

Use theirs

Commit message Merge branch 'master' into 'cool new stuff’

# Conflicts:
# foo

Cancel

Alexander Fulst 16



—_— " — wWwu

MONSTER Git(Lab) Tutorial and Hands-on

Markdown e —

All files will be installed below the install/ path configured in CMake, e.g. executables are installed in the install/bin/ directory, and libraries are

installed in the install/lib/ directory.

9 M a rkd own IS a | ig htWe I g ht ma rku p 6.Run the kasperenv.sh scriptto make the Kasper executables available:

language
> It uses a simplistic syntax for text e T

H H H This script sets up the environment variables for Kasper, e.q. it adds the bin/ directory to your $PATH so you can call executables directly from the
formatting and is supported by GitLab 7w P W eclanftoy ¥ ’
both in .md files and in comment

fi e I d S configurations use the $KASPERSYS variable to include other files.
.

Furthermore this sets the $KASPERSYS environment variable. This step is very important if you use KATRIN-specific configurations or geometry. These

9 Usefu I featu res : 1. To execute the kasperenv.sh script automatically on every login, you can include it in your ~/.bashrc by adding a line at the end which contains

€ Code sections with syntax e
highlighting

€ Links to files, users, commits,
me rg e req u eStS, s Linux/MacOS (Windows+cygwin should work too, but has not been tested)

‘ Structure and hlghllght part Of Some dependencies are only required if certain module are compiled in.
your comments pependencies

-> Help is directly available underneath
comment fields in GitLab

If you're using a different shell than Bash, you must edit the appropriate file instead (e.g. ~/.zshrc if you're using Zsh.)

System requirements:

e CMake (www.cmake.org) version 2.8 or higher

Alexander Fulst 17
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Stashing

- Imagine you work on a new feature,
but your workflow gets interrupted
because you have to implement a
critical hotfix.

¢

You could commit your changes,
checkout a new hotfix branch and
later switch back to your feature
branch.

However this leaves you with a
commit which has broken code!
You can better use git stash
(push) to shelf your changes
and git stash apply to reapply
them later

Git(Lab) Tutorial and Hands-on

Terminal - alex@ideapad: ~/katrin/cm34-workshop

Flle Edit View Terminal Tabs Help

dideapad ~/katrin/cm34-workshop (git
On branch
Your branc

C to commit (use "“git add" &
~/katrin/cm34-workshop (git

tion(+)

a 4-workshop
On br

Your branch is

Changes

"git add" and/or "
pad ~/katrin/cm34-workshop (git

Alexander Fulst

18
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What if something goes wrong:
Stash, checkout and revert

-

If you mess up something but did not
yet commit the changes, you can use
git stash, git stash drop to undo the
changes.
You can checkout entire commits or
specific files from a specific commit:
¢ git checkout <commit>
(<path to file>)
€ This files can then be added /
committed like any other change
git revert HEAD~1 produces a new
commit as inverse of the second last
commit, rolling back any changes the
commit introduced. This should be
prefered about git reset when you
work on public branches, because it
conserves the history!

Git(Lab) Tutorial and Hands-on

Z\

O—CO—0—1=

There are further tools like git reset
and git rebase which are really
powerful and can rewrite the history of
a repository. Therefore they are
potentially harmful if you don’t know
what you are doing. As a rule of thumb
they should never be used on
pushed commits of a public
branch!
€ If you have not pushed your last
2 commits you can use git reset
HEAD~2 to get rid of them.
€ Those commits will be deleted by
git’s garbage collection

Alexander Fulst
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