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General information

Practical information:
Dates: June 28th - 30th

Location: Institut des Systèmes
Complexes, 113 rue Nationale,
75013-Paris

Courses: 9:00 to 17:30

Meal: 12:30-14:00

Pauses: 10:30-11:00 + 15:30-16:00

2 days of courses + 1 day of course
building

Round table:
Teachers

Learners

Ressources:

GitLab

LATEX
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Training schedule

Day 1:

Introduction to reproducibility

History management (3 Practical Sessions, , )

Control your development environment (1 PS, )

Encapsulation (2 PS, )

Day 2:

Workflow (2 PS, )

Traceability with notebooks (2 PS, , )

IFB resources (2 PS, , )

Sharing and disseminating ( , )

Conclusion

Day 3:

Empowerment and improvement of resources
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Introduction to code versioning
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Really need of a files history?

“Most researchers are primarily
collaborating with themselves,”

[Tracy] Teal explains. “So, we teach
it from the perspective of being

helpful to a ‘future you’.”
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Files history = good practice for reproducible research

”Rule 4: Version Control All Custom Scripts”
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Version control

Definition
version control, revision control, source
control, or source code management: class
of systems responsible for managing changes
to files.

Feature
Each revision is associated with a timestamp
and the person making the change.
Revisions can be compared, restored, and
merged.

Software
SVN, Git, Mercurial, GNU arch, etc

wikipedia source

Revisions graph
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https://en.wikipedia.org/wiki/Version_control
https://en.wikipedia.org/wiki/File:Revision_controlled_project_visualization-2010-24-02.svg


Git and GitHub

Git

will track and version your files

enables you to collaborate with
... yourself

open source license GPL (GNU
General Public License)

created in 2005 by Linus
Torvalds for the development
of the Linux kernel

GitHub

stores your repositories
online

enables you to collaborate with
others (and yourself)

first commit in 2007 by Chris
Wanstrath, founded in feb.
2008, Microsoft Corporation
still 2018
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Git
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Concepts, objects

working directory: a user private copy of a whole repository of interest

commit: a git object, the snapshot of your entire repository
compressed into a SHA (also the command the saves changes by
creating the snapshot)

staging area: list of files of the working directory that will be
considered for next commit (ie. could be not all the modified files)

branch: a lightweight movable pointer to a commit

HEAD: pointer representing your current working directory. Can be
moved (git checkout) to di↵erent branches, tags, or commits

merge: combines remote tracking branches into current local branch

clone: a local copy of a repository (include all commits and branches),
the original repository can be local, or remote (http access)

https://www.tutorialspoint.com/git/git_quick_guide.htm

https://www.powershellmagazine.com/2015/07/13/git-for-it-professionals-getting-started-2/
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Setup

Git configuration: if not yet done, tell git our identity

1 git config --global user.name ’Your Name ’

2 git config --global user.email ’Your Email ’

Git repository initialisation

The initialisation (red arrow) is the
creation of a .git repository:

3 ways to initialize a .git repository:

git init: inside an existing
folder (possibly containing files)

git init myproject: create
folder ”myproject” + initializes
the .git subfolder inside it

git clone /gitfolder/path

/new/path: copy the existing git
repository to a new one
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Tracking file

git add command for myfile.txt: git commit -m ”my reason”:

http://swcarpentry.github.io/git-novice/fig/git-staging-area.svg

Git file states
Checking the file status: git status

File goes from untracked to tracked state (init), unstaged to staged state
(add) and finally, to a committed state (commit).
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Git Exercise
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Objective

1st exercise
1 access and configure git

2 initialize a git repository

3 create files in this repository

4 use the basic git commands for tracking files changes (status, add,
commit)

2nd exercise
5 copy another repository from github (clone)

6 use branching (branch) and merging (merge) to manage code changes
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setup: objectives 1 & 2

Git access by doker

1 docker run -i -t -v ${PWD }:/ data continuumio/miniconda3

Git configuration

Global configuration (checking user.name with: git config --list):

1 git config --global user.name ’Your Name’

2 git config --global user.email ’Your Email’

Git repository initialization

On a new dedicated folder run:

1 git init # observe the .git folder (ls -la)

2 git status # find the current branch , "nothing to commit"
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adding files: objective 3

create 2 files, check their git status: obj

1 for i in 1 2 ; do echo "file"${i}" text" > file${i}.txt ;

done

2 git status # observe list of untracked files

add file1 to stating area

1 git add file1.txt

2 git status # observe the changing status of file1: untracked

=> staged

change file1 text

1 sed ’s/text/text change/’ file1.txt > tmp ; mv tmp file1.txt

2 git status # observe the 3 states , why file1 appears in "to

be commited" and also in "not staged for commit "?
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commit: objective 4

stage all files

1 git add file1.txt file2.txt # all files

2 git status

commit

1 git commit -m "1st commit + file1 change" # always add a

message , use present time to explain the change

2 git status # all ok

Céline, Claire (I2BC-IFB) FAIR Bioinfo IFB 2021 29 / 263



So far, we have initiated a new project whose code is versioned by git: we
have created files and all their successive changes were saved thanks to git.

We will now create a 2nd project by copying an already existing one.
We’re going to bring this project from an online git project site, e.g.
github.
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cloning: objective 5

copy of a project: clone

To download a project from github, we use the git clone command:

1 git clone https :// github.com/clairetn/FAIR_bioinfo_github.

git

observe result

a new folder has been created (check with the shell ls command)

its name is directly deduced from the url used

this FAIR_bioinfo_github folder contains a .git repository and
also a README.md file (see with ls -la FAIR_bioinfo_github/)

it is a minimal project!

Céline, Claire (I2BC-IFB) FAIR Bioinfo IFB 2021 31 / 263



branching: objective 6

We plan to change the README file by adding our firstname at the
authors list. With a git versioning system, a good practice is to create a
branch to reserve the initial code until we validate our change.

create a branch nammed ”branch1”

1 cd FAIR_bioinfo_github

2 git branch branch1

list all branches

1 git branch # find the star
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branching: objective 6

go into the new ”branch1”

1 git checkout branch1

2 git branch # find the star

3 git status # find the branch

work into branch: change a file and keep change

Edit the README.md file and add your firstname to the ”Authors list”

1 git status # file README.md is modified

2 git add README.md ; git commit -m "add my firstname in

branch1"

return to master branch

1 git checkout master

2 more README.md # Is README.md modified or initial version?
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merging branch: objective 6

We have check that our change is valid, so we now plan to move it into
the master branch.

merge branch, then delete branch

1 git merge branch1

2 more README.md # what README.md version?

3 git branch -d branch1 # -d for delete

Céline, Claire (I2BC-IFB) FAIR Bioinfo IFB 2021 34 / 263



GitHub
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”Who” ?

Quizz
1 public institute (governmental)?

2 semi-public institute?

3 not-for-profit organisation?

4 private company?
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”Who” ?

Response

See https://github.com/about: Careers’ paragraph, you’ll see a
”company” word
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GitLab, a alternative?
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“What” ?

Quizz
1 social network?

2 desktop application?

3 tool to create websites?

4 stable repository to publish any file?

Céline, Claire (I2BC-IFB) FAIR Bioinfo IFB 2021 39 / 263



a social network

a desktop application

a tool to create websites

a stable repository ...

https://en.wikipedia.org/wiki/Comparison_of_

source-code-hosting_facilitiesen.wikipedia,

comparison of source-code-hosting facilities
Céline, Claire (I2BC-IFB) FAIR Bioinfo IFB 2021 40 / 263

https://en.wikipedia.org/wiki/Comparison_of_source-code-hosting_facilities
https://en.wikipedia.org/wiki/Comparison_of_source-code-hosting_facilities


a social network

a desktop application

a tool to create websites

... to publish any file

Files for which git can calculate
the di↵erence between versions.
Usually txt files of reasonable size:
- R script:
- Python script:
- pdf file:
- fastq file:
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main usage: sharing code with others

GitHub:

so used that Microsoft was interested in it (bought in june 2018)

web-based: graphical interface + many more features than git

git-based: git concepts and commands are retained

commands for ”sharing”: git push origin master (local to
remote) and git pull origin master (remote to local):
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Concepts, objects

user: your account on GitHub (unlimited for academics)

organization: account for one or more user (e.g., swcarpentry)

local GitHub: copies of GitHub files located your computer

remote GitHub: your GitHub files located on https://github.com

fork: a copy of a GitHub repository to your own GitHub account

push: send changes on the working repository to your remote GitHub
repository

pull: copy changes on the remote GitHub repository to your local
GitHub repository (useful when multiple people make changes)

pull request: propose your changes to the initial forked GitHub
repository. Also a place to compare and discuss the di↵erences
introduced on a branch with reviews, comments, integrated tests, etc
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Copy a project

Clone vs. Fork?
clone is git, fork is github

all 2 copy a .git repository: clone copy it in your local machine, fork
in your github account (do a clone)

good practice: work (change files) in the local copy, not in the github
copy (only for minor changes)

to share your changes with the original repository, need a fork (by the
way of a pull request)

See here an historical point of view of those 2 words.
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Copy a project

Recommended flow to collaborate

(direct clone from github don’t allow
to collaborate)

1: fork a repository of interest in
your github account

2: clone from your github
account to your local place

3: make change (branch, add,
commit, merge)

4: push change to your github
account

5: pull request to propose your
change to the initial project

6: wait (discuss) for integrating
your change or not
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GitHub Exercise 1
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Objectives

The objective of this exercise is to propose change to an existing project.
We will:

fork an existing project to our GitHub account

create a branch

made a change in the branch

save change into the change

merge the branch

Web interface
During this exercise, most of the actions that will be performed will be
done via the GitHub web interface, i.e. with many button clicks. The
following pages will guide us to the next action.
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: Access

With a browser, go to github (https://github.com). If not already yet,
sign up and create your github account, otherwise sign in
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: fork a project

Objective

For this exercise, we will replay the addition of our first name, but by using
the user interface proposed by github.

Fork in our gituhb account

With a browser, go to the url of the initial project,super-umbrella and click
to ”Fork” (upper right):
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: the forked repository

Result:
You can see the result in your Github Overview: you have a new
repository, named FAIR_bioinfo_github and entitled ”forked from
chernan/super-umbrella”.

result of the fork chernan, super-umbrella project:
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interface

Tabs
8 Tabs o↵ered by GitHub for each repository:
Code, Pull Requests, Actions, Projects, Wiki, Security, Insights, Settings.
Mainly focus on 3 of them:

Code Pull Requests
Wiki
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Previous exercises with git

copy a github repo. (git clone)

go to the local repo. (cd)

create branch (git branch)

go to branch (git checkout)

make change (edit file)

stage change (add)

version change (commit)

go to master (git checkout)

merge branch (git merge)

delete branch (git branch -d)

Next steps with github GUI:
1 fork a github repo. (just done)

2 create branch

3 make change (edit file)

4 version change (commit)

5 compare branch to master

6 merge branch

7 ask for merging (Pull Request)

8 delete branch
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1: fork chernan, super-umbrella, see the README.md file:
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2: create a new branch, named ”devel-your-name”
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3: edit README.md to make change
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3: make change
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4: commit
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4: commit and pull request
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5: pull request, compare
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5: pull request, able to merge
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5: merge and pull request
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5: merge and Pull request
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5: merge and Pull request
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6: merge
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7: the merge delete the branch
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See version network, Insights tab
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Conclusion

GitHub GUI
With this exercise, we modified a file in a directory of our own GitHub
account.

BUT: reserve this click button mode only for minor modifications
(relies on a stable and smooth network connection!)

Also, we collaborated only with ourselves

In the next exercise, we will do this task again with a ”git command
line” mode and by collaborating all together.
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GitHub Exercise 2
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Previous exercise
In the previous exercise, we added change in the fork of our GitHub
account through the GitHub GUI.

Objective

Now we will again modify a file but using a local working copy, so that we
can work independently of the internet connection.
We will also collaborate all together (eg. the final README.md file should
contains the name of all of us)
Steps of modifications will be done with git on a local clone while steps for
collaborative building will be done through the GitHub interface.
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Repository to fork:

We could use the previous forked repository to do the collaborative part,
but as we want to practice changes in a local copy, we will fork another
repository: clairetn, FAIR bioinfo github

Be added as collaborator to the repository

To work in a collaborative mode we will invite our neighbors as collaborator
in the Settings tab of this repository: need to exchange our github login.
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Steps
1 fork the repository on your github account (github fork)

2 invite your left and right neighbors to collaborate in your fork

3 clone your own forked repository in a new local working repository
(git, local)

4 create a new branch (git, local)

5 do the modification (add your name in the README.md file) (local)

6 merge the branch (git local)

7 push the actual local version to our github repository (git local)

8 pull request the original github repository of our changing (github)

9 as a collaborator, push your changing in the original upstream
repository (github)
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: Cloning one of your fork

Github url:

We clone a fork with the git
command git clone followed
by the url of the repository.

This url is accessible with our
mouse from the github
repository (green ”Code”
button):

https://github.com/clairetn/FAIR_bioinfo_github.git
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: Git commands

GUI Github ! local git (just done):

1 git clone <url_of_your_github_account >

Local work:

1 git branch mybranch

2 git checkout mybranch

3 # do change , eg. add your name in README.md file

4 git add README.md

5 git commit -m "add name"

6 git checkout master

7 git merge mybranch

8 git delete mybranch

Local git ! GUI Github:

1 git push origin master
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: Propose your change into the initial project

From your forked repository

”Compare” and then ”Pull request” your issue (explain your proposals
as much as possible)

conflicts when one change the same line

manage possible conflicts with the Github GUI

Many small commits

) do many small commits easier to merge than a big unique one
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Bonus

Challenge

make a (voluntary today) ”error” by suppressing the new dedicated
repository created for this git exercise

retrieve your code with the git clone command on your github
repository
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Ressources

Learning Git by Software Carpentry:
https://swcarpentry.github.io/git-novice/

Git Cheat Sheets: https:
//services.github.com/on-demand/resources/cheatsheets/

A step-by-step progression to link RStudio and GitHub:
https://jules32.github.io/2016-07-12-Oxford/git/

Pierre Poulain fr ressources: https://cupnet.net/git-github/
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Conclusion

Git points

no possibility to make merge when the file are not in text format

ignore some files from tracking: create a .gitignore file containing one
file/repository name by line (wildcards accepted)

tagging a commit: fix a version as a reference

Github points

github o↵ers more than git embedded commands: sharing code with
others, web pages, continuous integration, and more

pull requests is the way to collaborate

editors with integrated github: Atom, Visual Studio Code, ...
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