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Agenda

Session 1

e What is version control ?
e Git principles
e Hands-on: serious game on git branching

e Hands-on: gitin real life

Session 2

¢ Hands-on

e Gitlab interface



Agenda

Session 3

e Git as a first step towards open science
e Hands-on

e Setting up projects on UPPA gitlab



When you do not know how git works

THIS1S GIT. IT TRACKS COLLABORATIVE. LIORK
ON PROJECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE IMODEL.

{ COOL. HOU DO WE.USE. IT7

NO IDEA. JUST MEMORIZE. THESE SHELL
COMMANDS AND TYPE THEM T SYNC DR
IF YOU GET ERRORS, SAVE. YOUR WORK
ELSEWHERE, DELETE THE. PROJECT,
AND DOUNLOAD A FRESH COPY.

\
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Without version control
Situation

e Oh, I have a working version, but I need to
change a lot of things to implement the next step.

e Whatshallldo? &



Without version control

What I do

e [ copy the folder of my application into myapp_backup

e Later, I copy the folder of my application into myapp_backupl , myapp_backup2 ,
..., myapp_backupl125



Without version control

Situation

e Oh, I sent a tarball of the sources to a colleague
e She sent me back a tarball with code modifications
e [ have implemented new things into the code meanwhile

e WhatshallIdo? &



Without version control

What I do

e [ look at all differences in my version
e [ look at all differences in my colleague's version
e I merge her differences into my version the best I can

e [ run tests to check everything has been merged correctly ! If there are any...



What is version control ?

Knowledge worker main steps:

e Create things
e Save things
e Edit things

e Save the thing again
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What is version control ?

Time and versions



What is version control ?
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Time and versions
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https://git-scm.com/video/what-is-version-control

Version control

e Git implements a fast version control system
e Git gives access to the history of content change
e Git facilitates collaborative changes to files

e Gitis easy to use
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SCM vs. VCS

e SCM: Source Control Manager
o git
o Mercurial (hQg)

e VCS: Version Control System
o Subversion (svn)

o Concurrent Versions System (cvs)
e Main differences

o Incremental storage of versions in VCS vs complete project at each
commit in SCM

o Branching / merging mechanism much more powerful in SCM
o Distributed system
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Git short history

Linux Kernel development

e 1991-2002: File archive + patches

e 2002-2005: Usage of BitKeeper proprietary software

e 2005: BitKeeper not anymore free of charge for the Linux project
e Development of git

e Linux kernel using git since

git-scm.com
Video: Git history by Linus Torvalds @ Google Talk
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https://git-scm.com/book/en/v2/Getting-Started-A-Short-History-of-Git
https://www.youtube.com/watch?v=4XpnKHJAok8

Git project spirit

e Speed

e Simple design

e Strong support for non-linear development (thousands of parallel
branches)

e Fully distributed

e Able to handle efficiently large projects like the Linux kernel (speed and data
size)

e Distributed under GNU GPL software license
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Services on top of git

git (the GPL project)

e Keep the different versions of your software

e Merge the contributions from many collaborators
Web interfaces

e Git repository server

e Collaborative work

e Continuous integration
e github.com commercial

e Gitlab: GPL web interface (gitlab.com)


http://www.github.com/
http://www.gitlab.com/

Commands overview

checkout

commit




4 commands (to start with...)

e commit Creates a new revision of the project
e checkout moves HEAD
e branch creates abranch

e merge creates one commit with the merge of two commits
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What is HEAD ?

HEAD is particular internal marker that can point at

e commits

e branches
HEAD moves when doing

e checkout
e commit
e reset

If a git project is a tape, HEAD is the reading head of the tape reader, so your
position on the tape.
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What are commits ?
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What are commits ?

Blossoms doom and petals fall,
The cycle of life, nature's call.

Blossoms bloom and petals fall,
The cycle of life, nature's call.

<— a7277003 | €| 9d27e38a

Blossoms doom and petals fall,

The cycle of life, nature's call.

The seasons change, a constant dance,
Death and rebirth, life's true romance.
From ashes to dust, from dust to birth,
A fragile existence, of infinite worth.

Blossoms bloom and petals fall,

The cycle of life, nature's call.

The seasons change, a constant dance,
Death and rebirth, life's true romance.
From ashes to dust, from dust to birth,
A fragile existence, of infinite worth.
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What are commits ?

Blossoms doom and petals fall,
The cycle of life, nature's call.

Author: Sylvia <sylvia@happy.org>
Message: Initial version
Ancestor: None

Blossoms bloom and petals fall,
The cycle of life, nature's call.

Author: Sylvia <sylvia@happy.org>
Message: Fix typo bloom
Ancestor: 3fc08154

3fc08154 | <€ | a7277003 | <€ | 9d27e38a
S

Blossoms doom and petals fall,

The cycle of life, nature's call.

The seasons change, a constant dance,
Death and rebirth, life's true romance.
From ashes to dust, from dust to birth,
A fragile existence, of infinite worth.

Author: Tux <tux@happy.org>
Message: Poem finished
Ancestor: 3fc08154

Blossoms bloom and petals fall,

The cycle of life, nature's call.

The seasons change, a constant dance,
Death and rebirth, life's true romance.
From ashes to dust, from dust to birth,
A fragile existence, of infinite worth.

Author: Tux <tux@happy.org>
Message: Merge
Ancestor: a7277003, 13b7e78d
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What are commits ?

A commit is;

e Content of the project at a particular pointin time
e Author

e Date

e Message

e Ancestor(s)



Let's play !

Lab1: start to be familiar with commits, branches and merges with the main
exercices of Learn git branching
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https://learngitbranching-mergeonly.pages.math.cnrs.fr/

Project history

Project history = commits with their relations

e log shows the history (commit id, authors and message)

e diff shows project difference between two commits
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Commands overview
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Three different "spaces"

Working directory

e contains the project at the current revision (pointed by HEAD)

e it is where you modify the project to create new version
Staging area
e contains the modifications "tagged" to be part of the next revision

Local repository

e contains the whole history of the project

e contains a copy of remote repositories
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6 other commands (to start with...)

add adds project modifications to the staging area

checkout moves HEAD and updates the working directory with content
coming from the local repository

reset / restore do fancy things on all three spaces!

status shows the status of working dir and staging area according to the
local repository

log shows the history of the project
fetch brings content from remote repositories

push sends content to remote repositories
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Typical work flow

Implement feature / bug fix

Test if the feature / bug fix is well implemented
Add the modified files to the staging area
Commit

Push/pull sometimes to share your work with collaborators
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Let's play !

Lab2: do the same as in the first game but in the real world with GameShellGit
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