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> Git

» Free and open-source distributed

Git and the “Gitkb”

g

version control system.

Branching and Merging:
developers may create separate
branches for features, bug fixes, or
experiments, seamlessly merging
them back into the main codebase
after review.

Distributed nature: Every
developer has a complete local
repository, eliminating single points
of failure and enabling offline work.

Staging area: The staging area
provides granular control over what
changes are committed, enhancing
code organization and ensuring
only intended modifications are
recorded.
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» GitHub

>

Cloud-based hosting service that
provides a user-friendly web interface
for manaqing Git repositories.

Remote repository hosting: hosting
Git repositories remotely, providing a
centralized location for developers to
push and pull code changes.

Collaboration and Social coding:
allowing developers to follow projects,
contribute code, and interact through

discussions, issues, and pull requests.

Issue tracking: enabling teams to
report bugs, propose new features,
and manage project tasks effectively.

Pull requests and Code review:
allowing developers to propose
changes through pull requests,
receive feedback, and merge code
into the main codebase.

Project management tools: boards,
wikis, and project tracking tools.
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> GitLab v

» Web-based platform that enables
development and deployment
workflows from Git repositories.

» Similar to GitHub for:
» Repository hosting,
» lIssue tracking,
» Code review and collaboration.

» Continuous Integration /
Continuous Deployment (CI/CD):
allowing teams to automate the
entire software delivery process,
from code commit to production
deployment.

> Integrated DevOps tools: features
for container management,
monitoring, and security scanning.
The entire development lifecycle

within a single platform.




The Old Days...

“GIT" WAS ORIGINALLY A VAN THAT CIRCLED
AROUND GATHERING DATA TAPES TO COPY AND
DISTRIBUTE. WE ALL TOOK TURNS DRIVING IT.

WHEN YOU SAU IT COMING YoU'D BLOW AN
AIR HORN TO REQUEST THAT IT PULL OVER.
!

THAT'S WHERE “PULL
REQUEST" CAME FROM.

o\
v/

https://xkcd.com/2324/
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> True

» Indeed there was (for example) a van
transferring data tapes from CC-IN2P3
to CERN and vice-versa.

» Obviously false

» Do you really think giving a air-horn to a
bunch of bona fide physicists / computer
scientists would be a good idea?

AN =

S


https://xkcd.com/2324/

You logged in GitLab and added an SSH key...

CCIN2P3

Gitlab IN2P3

» You already have an account on the IN2P3 Gitlab platform
(read more...)

» You are a new user from IN2P3 or from another academic
organization (read more...)

» You do not fit any of the situations above (read more...)

Please take a moment to read the documentation.
Terms of use | Privacy

Username or primary email

‘ testaccount0O1 ‘

Password

| secccscccsccscccccccccce ®|

Forgot your password?

[C) Remember me

or sign in with

https://gitlab.in2p3.fr

CC-IN2P3 Single Sign On

|_] Remember me

~ D +
o b3} &3
Q Search or go to.

User settings

SSH Keys

< Gitlab has been updated. More info here.

@ Profile SSH Keys
8% Account SSH keys all estak ec your compu SSH fingerp erify that the client is connecting to the correct host. Check the current instance
configuration
83 Applications
P chat Your SSH keys £ 2 Add new key
® Access tokens
Title Key Usage type Created Last used Expires Actions
B Emails
B Password sybille.voisin@cc.in2p3.fr 7o) Authentication & Signing 1 month ago 3 weeks ago Never [Revoke ] 6
0 Notifications
sybille.voisin 2 Authentication & Signing 2 months ago 2 months ago Never [ Revoke ] | of
£ SSHKeys
£ GPG Keys
&2 Preferences
[ Comment Templates
& Active Sessions
& D + r Settin SSH Keys
o i &3 SSH Keys
Q search or go to... SSH keys allow you to establish a secure connectic en your computer and GitLab. SSH fingerprints verify that the client is connecting to the correct host. Check the current instance
configuration

—
“ Im} : Your work / Projects
Sybille Voisin

@testaccount01

Set status
Edit profile

Preferences

Sign out
Ly 1ssues

Public projects are an easy way to allow
everyone to have read-only access.

11 Merge requests >

[ To-Do List

(]

Milestones

X Ssnippets

(€]

Activity

D

Import history

(@ Explore public projects

Welcome to GitLab, Sybille!

Ready to get started with GitLab? Follow these steps to get familiar with us:

Q Learn more about GitLab
Take a look at the documentation to
discover all of GitLab’s capabilities.

User settings

@ Profile

8° Account

00
88

Applications
Chat

Access tokens
Emails
Password
Notifications
SSH Keys

GPG Keys
Preferences
Comment Templates
Active Sessions

Authentication Log

eE O W®WH»v P DR 00D

Usage Quotas

Your SSH keys 22

Add an SSH key

Add an SSH key for secure access to GitLab. Learn more.

Key

Usage type

Authentication & Signing

Expiration date

2026-02-28

Addkey (RS

ha2-nistp384’, 'ec

lid on the specified date.

sha2-nistp521", 'ssh-ed25519',

sk-ecdsa-sha2-nistp256@openssh.com’, or *sk-ssh-
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https://gitlab.in2p3.fr/ccin2p3-support/formations/du-data-science/2025.3/sandbox

=] ¢
Create a project on GitLab %Qccmape

u O 2 Your work / Groups
o £ 4
Groups

Q Search or go to...

Your work {'@ ¥ > Step 1

L[S Foojects .. #% SupportCC-IN2P3 @ » Check in the Sandbox
|go Groups ° % Al Support@CC-IN2P3 projects SUb'grOUp
@ Issues v % [:E“] Formations @ > Training accounts are
33 Merge requests > allowed to create projects
v 9 i I l
S 2 @ DU Data Science (UCA) & in there!
O Milestones v % 2025.3 &
X Snippets
Qe g‘ Sandbox (&) Developer
“0 Activity
@ Import history

https://gitlab.in2p3.fr/ccin2p3-support/formations/du-data-science/2025.3/sandbox
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https://gitlab.in2p3.fr/ccin2p3-support/formations/du-data-science/2025.3/sandbox

Create a project on GitLab

CCIN2P3

https://gitlab.in2p3.fr/ccin2p3-support/formations/du-data-science/2025.3/sandbox

eee | / B Formations / @ DU Data Science (UCA) / §8 2025.3 / & Sandbox

Qv New project

IQ Name v | 1

g Sandbox &

Subgroups and projects Shared projects Shared groups Inactive

O

Sandbox / New project

Create new project

Create blank project Create from templat

Create a blank project to store
your files, plan your work, and
collaborate on code, among

Create a project pre-populg
with the necessary files to
you started quickly.

® ®

other things.

[D Sandbox / New project / Create blank project

Create blank project

Create a blank project to store your files, plan your work, and collaborate on code, among other things.

Project name
My awesome project

Must start with a lowercase or uppercase letter, digit, emoji, or underscore. Can also contain dots, pluses, dashes, or spaces.

> Step 2
https://gitlab.in2p3.fr/ ...science/20 p
Visibility Level @) » Create a project
© A Private
Project access must be granted explid > N o tem p I ate
the group.
@ Internal & > Prlvate
The project can be accessed by any |
€ Publi & , » Initialize with README
The project can be accessed without
Project Configuration

Initialize repository with a README
Allows you to immediately clone this project's repository. Skip this if you plan to push up an existing repository.

Enable Static Application Security Testing (SAST)
Analyze your source code for known security vulnerabilities. Learn more.

Create project Cancel

17/03/2025
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https://gitlab.in2p3.fr/ccin2p3-support/formations/du-data-science/2025.3/sandbox

Create a project on GitLab N CCIN2P3

v O +
(% i z

see | A Formations / & DU Data Science (UCA) / 8 2025.3 / £ Sandbox / test-project

T test-project & v fser 0 i

Q_ Search or go to...

Project Edit v Project information

| T test-project ) ) ) . Invite your team
The repository for this project is empty . ‘
» Pinned . To get started, clone the repository or upload som e p Add members to this project and start
collaborating with your team.
o ) > Wel ject! |EEEEEED
. : Welcome to your project! | REEEEEE
B Plan , Command line instructions y proj
& Code 1 You can also upload existing files from your compute > C h ec k fo r . 3 )
Upload File
™ )
¢ Build > Configure your Git identity > . e 9% REoET
rvival kit” README

Q@ Secure N Get started with Git and learn how to configure it. su d t + Add README

—— | > Left: project functionalities A

& Operate y | —— » Right: operational shortcuts + Add CHANGELOG

& Monitor > Git local setup + Add CONTRIBUTING

Configure your Git identity locally to use it only for this project:
1 Analyze > 4+ Setup CI/CD
@ Settings 5 git config --local user.name "Gino Marchetti" + Add Wiki
git config --local user.email "training.testaccountB1@cc.in2p3.fr" + Configure Integrations

15/03/2025 15émes Journées Informatiques IN2P3/IRFU




Add your first file from the interface ENERIREINE =~ “Yconers

SOURCE CONTROL vos IE Welcome README.md X

v SOURCE CONTROL README.md > We b I D E
1 Hello World!

adding README|

» Write your text in Markdown format

i > Cha)nges will be highlighted for your
README.md actions

» Add a commit message to “push”your
modifications

» Use the pop-up message to get back to
your project

Commit and push to 'main’

T test-project &
¥ main v test-project /|  + v Find file Edit v
hgllo world ) 9475c0da | [  History - -

@ Success! Your changes have been committed. §3 X
Name Last commit Last update
e nellowertd i Source: GitLab Web IDE Extension Go to Project Continue working
[ README.md

Hello World!
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Find file

git@gitlab.in2p3.fr:ccin2p3-supp [&

Clone with SSH

Clone with HTTPS

https://gitlab.in2p3.fr/cgfn2p3- [

Open in your IDE
Visual Studio Code (SSH)

Visual Studio Code (HTTPS)
Intellid IDEA (SSH)
IntelliJ IDEA (HTTPS)
Download source code

zZip

tar.gz

tar.bz2

tar

On your GitLab On your
web-interface notebook
terminal

B marchett@jns-marchett:~/DIX +

[marchett@jns-marchett ~]% mkdir DU-Datascience
[marchett@jns-marchett ~]$ cd DU-Datascience/

[marchett@jns-marchett DU-Datascience]$ git clone git@gitlab.in2p3.fr:ccin2p3-support/formations/du-

Cloning into 'test-project'...
Enter passphrase for key ' -
remote: Enumerating objects: 6, done.

remote: Counting objects: 100% (6/6), done.

remote: Compressing objects: 100% (2/2), done.

remote: Total 6 (delta 1), reused @ (delta @), pack-reused @ (from @)
Receiving objects: 100% (6/6), done.

Resolving deltas: 100% (1/1), done.

[marchett@jns-marchett DU-Datascience]$ cd test-project/
[marchett@jns-marchett test-project]$ 1s

README . md

[marchett@jns-marchett test-project]$ cat README.md
Hello World!

[marchett@jns-marchett test-project]$ 1ls -a

; .git README.md

[marchett@jns-marchett test-project]$ 1s .git
branches config description HEAD hooks index info

logs objects

packed-refs refs

17/03/2025
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gE <&
The Git workflow W= %EEINEPB

Working ' .git directory
Directory (Repository)

> While on your workstation

» You modify files in your
Checkout ' working tree.

» You selectively stage just
those changes you want
to be part of your next
commit

» You do a commit, which
takes the files as they are
in the staging area and
stores that snapshot
permanently to your Git
directory.
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- &
Working with Git - monitoring %ccmzpa

$ git status » Shows you the files on your branch in
On branch develop the repository, both tracked and
Your branch is up to date with 'origin/develop'. untracked by Git.
» Answers the question:
nothing to commit, working tree clean What's going on?
» Shows you changes between versions. Suggestion
: : Without ts it sh Il
$ git diff nonL areLmeEnts I onowe 3 Create the hidden file .gitignore containing file patterns you

changes made on the tracked file since

the last commit. want Git to ignore. Example:

cat << EOF >> .gitignore

» With a branch name as argument, it * log
shows the differences between the * . tmp
, test data/
working branch and the argument. my personal notes.txt
EOF

These files won’t show up in git status output.

$ git log » Shows the commit history on your
current branch.

$ git log -<N> > With -<N> asargument, it shows documentation :

the <N> last commits. . https://g!t—scm.com/docs/g!t—st.atus
*  https://git-scm.com/docs/git-diff

*  https://git-scm.com/docs/git-log
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https://git-scm.com/docs/git-status
https://git-scm.com/docs/git-diff
https://git-scm.com/docs/git-log

Working with Git — Setting your working branch A %ccmng

$ git branch $ git switch <branch name>
branch 1 > Lists the branches available > ch cine b Hint
* branch 2 locally and identifies the dnges your working branch Into
— the target branch. The target branch
branch 4 branch you are on. .
— must exist
=z $ git switch -c <branch name>
$ git branch <branch name> C

» Creates a new branch while changing

» Creates locally a new -branch but does your working branch into the new
not change your working branch I 22 target branch

$ git branch -d <branch name> Z \ Z
» Deletes locally the target branch ‘

documentation :
* https://git-scm.com/docs/git-branch
* https://git-scm.com/docs/git-switch

g 1*\ *\
y '
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https://git-scm.com/docs/git-status
https://git-scm.com/docs/git-diff

Working with Git — Making changes %ccmam

$ git add <file> » Adds the target file(s) in the staging area

» With the =—all option all modified or

$ git add --all newly created files are added to the
staging area.

> Restores the file status to

$ git restore <file>

$ git restore --staged <file>

git add » With the --staged option,
restores stages file to “unstaged”

git commit -a status

git commit documentation :

: https://git-scm.com/docs/git-add

https://git-sc.com/docs/git-restore
* https://git-scm.com/docs/git-commit

$ git commit > Record chances to the repository. Without options the command will open a text

i i editor to write a commit message
$ git commit -a

» With the —a option all modified files are recorded. Newly created files are ignored.

$ git commit -m ".." » With the =m option you may write a one-liner commit message

17103/2025 DU Data Science — March 2025
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https://git-scm.com/docs/git-add
https://git-scm.com/docs/git-restore
https://git-scm.com/docs/git-commit

Git commit Messages

https://xkcd.com/1296/

COMMENT
CREATED MAIN LOOP & TIMING CONTROL.
ENABLED CONFIG FILE PARSING
MISC BUGFIXES
CODE ADDITIONS/EDITS
MORE CODE
HERE HAVE CODE.
ARAAAAAA
ADKFJISLKDFISDKLFT
MY HANDS ARE TYPING WORDS
HARAAAAAAANDS

DATE

AS A PROJECT DRAGS ON, MY GIT COMMIT

17/03/2025

MESSAGES GET LESS AND LESS INFORMATIVE.
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> The 7 rules!

1.

W

Separate subject from body with
a blank line

. Limit the subject line to 50

characters

. Capitalize the subject line
. Do not end the subject line with a

period

. Use the imperative mood in the

subject line

. Wrap the body at 72 characters
. Use the body to explain what and

why vs. how

https://cbea.ms/qgit-commit/

<


https://xkcd.com/1296/
https://cbea.ms/git-commit/

Working with Git — Collaborating 1/2 AR R

$ git merge <branch name>

Auto-merging <file>

CONFLICT (content): Merge conflict in <file>

Automatic merge failed; fix conflicts and then commit the result

master

develop

» Incorporate the changes on the target branch

into the current branch topic
> When If a conflict arises it is notified in the
output Here are lines that are either unchanged from the

. . ) ) common ancestor, or cleanly resolved because only
» Openin a text editor the mVOI.Ved file(s) and one side changed, or cleanly resolved because both
check for the pattern shown right sides changed the same way.
» Choose the most pertinent version (or write =~ <<<<<<< HEAD
zaneM/one)andsavethefHe Then: Conflict resolution is hard; let's go shopping.

> git add <file> Git makes conflict resolution easy.

» git commit -m "conflict fixed" >>>>>>> branch-to-be-merged
And here is another line that is cleanly resolved

or unmodified.

» git push
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Working with Git — Collaborating 2/2 L Reoners

$ git pull J» Fetch andintegrate with
the remote repository.

$ git push > Update the remote repository.

Remote
Repository
PULL First push

$ git branch <branch name>

...modifications. ..

$ git commit -am "first commit"

$ git push --set-upstream origin <branch name>

» On your fist push from a newly created branch you will
need to create the branch on the remote repository.

Local Repo
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To summarize... %EEINEF’B

THISIS GIT. IT TRACKS COLLABORATIVE. LJORK .
v wvnsie | > \We ALL did that!
DISTRIBUTED GRAPH THEORY TREE. MODEL.
l CoOL. HOU DO LE.USE IT? > At least once...
— NO IDEA. JUST MEMORIZE. THESE. SHELL » ...and we are not much proud about it
/| | COMMANDS AND TYPE THEM To SYNC LR
W[ | IF You GET ERRORS, SAVE YOUR WORK
~[| | ELSEWHERE, DELETE THE PROTECT,
£l | AND DOUNORD A PRESHCOPY. > YOU need to do better
U .
IS » This course allows you to get started and work
X on a collaborative project
B > the famous “shell commands”
g > Git is solid and “foolproof” for a fair amount of
foolishness
» Practice, put yourself in a difficult position, ask
questions, solve your issue and learn using Git
17/03/2025 DU Data Science — March 2025 4
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GitLab environment overview 1/5 ,E %ccn\lzm

Project

I T test-project

0, i :, » Project Management

[ 88 Manage > ] Activity > ACthlty |
B Plan | pT—— » Branches, Commits
<> Code > Labels » Members
& Build ; » Invite, grant access rights
O s » Labels for Issues, Milestones, MR...
ecure >
» Create, Rename
) Deploy >
‘@ Operate >
Lx Monitor >
It Analyze >
@ Settings >
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GitLab environment overview 2/5 } %EUNEPB

Project

l T test-project

» Organize collaboration

# Pinned >
8 Manage > > Issues, Issue boards
[ 5 Plan 3 ] - - » A ticketing system for the project
Pt ) T » Labels may be added to Issues
» Members may be assigned to issues
& Build > Milestones > Milestones
9 sea ’ e » Organize development progress setting
@) Deploy ; deadlines
@ Operate > > Wlkl
L& Monitor > » Project documentation space internal to GitLab
It Analyze >
8 Settings >
17/03/2025 DU Data Science — March 2025
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GitLab environment overview 3/5 } %EUNEPB

Project

I T test-project

» Day-to-day work

# Pinned >
B8 Manage ;, > Repository
| » Project files and directories
B Plan >
» Tags
[ <> Code ’ ] Merge requests 0 & . o
=y > _ » Flag a commit (to prepare a release or highlight
vEpSFIY an important development phase)
@ secure > Branches > Repository graph
2] > i . . . .
A SRS > Project commit tree (check which branch is the
@ Operate > Tags most “forward”)
@ Monitor > Repository graph » Compare revision
I Analyze > RHMpEGETeYIFong » Graphical version of git diff
@ Settings >
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GitLab environment overview 4/5 } %EUNEPB

Project

I T test-project

# Pinned >
88 Manage >
E Plan > > CI/ CD
B Code ; » Pipelines, Jobs
[ & Build > ] Pipelines » Check the Cl task status and workflow
D secure 5 Jobe » P. editor and schedules
@ Deploy > Pipeline editor > Artifacts
51 Domrats ; alie aliaiiiss » Output files of Cl tasks
[ Monitor > Artifacts
b Analyze >
8 Settings >
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GitLab environment overview 5/5 } %EUNEPB

Project

I T test-project

X Pinned >
88 Manage > > D I
E Plan > ep oy
<[> Code > > Releases
¢ Build > » Write release notes
0 Samure , » Associate Milestone and Tags
[ @ Deploy = ] Releases > Pages
% Boerte S — » Allows to publish a project website
L2 Monitor > Package Registry
I Analyze > Container Registry

@ Settings . Model registry

Pages
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Enjoy collaborative
development!




