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What is this?
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Numéro :

Cahier de laboratoire

Cahier de laboratoire

Laboratory notebook

Numdéro ¢
Numbers

Unité de recherche:
wseareh units

Prénom et nom du ou des utitisateur(s): Signature(s) :
Fiest name and inst name of the user(s): Signature(s):

=

Date de début: | Date de fin: [ . o
Start dater e [ date} — —
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What is it for ?

" The laboratory notebook allows :

. . - day-to-day recording of the details of the
E : work
j ™ - - to report on the progress and scientific
experimentation, from the idea to the
conclusion
LEIIEr O8 Latorgtons - to keep knowledge in a lab

y notebook

Also very useful for drafting a patent or for
proving anteriority.
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What is it for ?

o A A legal tool :

- Each notebook and the pages are numbered.
- On the cover page, we find on each notebook
' the mentions of the owner of the results.
| - Each page has two parts at the bottom
intended to be dated and signed: two
signatures = two people, user and third party

(witness),
- ideally a third party not involved in the research
work but capable of understanding it

https://www.curie.asso.fr/-Cahier-de-laboratoire-national-.html
‘i | https://slideplaver.fr/slide/3817405/
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https://www.curie.asso.fr/-Cahier-de-laboratoire-national-.html
https://slideplayer.fr/slide/3817405/

What is it for ?

Cahier de laboratoire

Laboratory notebook

Cahier de laboratoire

L ]
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For all those who carry out research work :

- researchers,

- engineers,

- technicians,

- doctoral students,
- trainees,

- etc.

©o89 5



And you ?

Année :

Are you using it ? _ Cahler de laborataire

o
o
e
Numéro ¢
E Number
3
z
Unité de recherche:
Renearch Unit
Prénom et nom du ou des utilisateur(s): Signature(s):
2
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Electronic Laboratory Notebooks (ELN)

Modern LN since 2009 (C.U.R.I.E.
Network)

But less and less adapted to recent
evolutions of our work

Increased data quantity
Change in the nature of data
Dematerialization

Security

We need an electronic tool for
individual traceability.
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LIFB el
BIOINFORMATIQUE FRANCE

t=  Experiments

==
RUNNIN 5 2025-03-03
o Testing the eLabFTW lab notebook
test demo
SUCCESS 1-02
- Synthesis of Aspirin
L8 o) Aiexys Koss
.................
SUCCESS 1-02
o Testing relationship between acceleration and gravity
has-mathjax physics
1-02
H Effect of temperature on enzyme activity
[ o) Neiiie stanton
eeeeeeeeeeeeeeeeeeeeee
FAIL
O @& Synthesis and Characterization of a Novel Organic Compound with Antimicrobial Properties ]
..........................
UCCESS 2025-01-02
o Transfection of p103A12-22 into RPE-1 Actin-RFP
.................... 4
| uccEs 1-01
o PR An example experiment
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What about
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Literate programming

Instead of imagining that our main task is to instruct a
computer what to do, let us concentrate rather on explaining
to human beings what we want a computer to do.

— Donald E. Knuth, Literate Programming, 1984

L °
| é/l LI @UET 9



Literate programming

A literate computing environment is one that allows users not only to
execute commands interactively, but also to store in a literate document
the results of these commands along with figures and free-form text.

- Millman KJ and Perez F (2014)
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AP el oG 10



And the concept was already in place in the 1980s
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Wolfram Mathematica notebook (1987)
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Literate programming

Z Jupyter weicome to;

File Edit

B + ¥

What does it look like
now ?

In [ ):

([ ] °
g)lFB elixir
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Insert Cell

View

a B v > 1

— Jupyter

Welcome to the
This Notebook Server wa

WARNING
Don't rely on this sen

Your server is hosted that

Run some Python ¢

To run the code below:

1. Click on the cell to ¢
2. Press SHIFT+ENTER

A full tutorial for using the

tzmatplotlib inline

import pandas as pd
import numpy as np
import matplotlib

= Ju pyter Lorenz Differential Equations s L o
File Edit View Insert Cell Kemel Help Python3 O
B+ x 2 0B Vv > B C | Coe % Cell Toolbar: = None (]

In (7]:

Exploring the Lorenz System

In this Notebook we explore the Lorenz system of differential equations:

x=o(y-x)
y=px—y=-2xz
t=~frtxy

This is one of the classic systems in non-linear differential equations. It exhibits a range of

pl as the (0, B, p) are varied, including what are known as chaotic
solutions. The system was originally asa fi model for
atmospheric convection in 1963,

interact(Lorenz, N=fixed(10), angle=(0.,360.),
o=(0.0,50.0),B=(0.,5), p=(0.0,50.0))

angle 308.2
max_time 12

o 10

B 26

P 28

@0eco
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Literate programming

Interactive programming interface
allowing to combine both natural
and computer languages. = JUpYter wecometof

nsert Cel

In one file:

Explanations = Jupyter
Code i
Results ol |
Graphs and plots So—

Run some Python (

To run the code below:

1. Click on the cell 10 s¢
2. Press SHIFT+ENTER

A full tutorial for using the
In [ ]: imatplotlib inline

import pandas as pd
import numpy as np
import matplotlib

LIFB el

DE" BIOINFORMATIQUE FRANCE

> Ju pyter Lorenz Differential Equations s A
File Edit View  Insert Cel Kemel  Hel p ython 3 O
B+ x QB &% > B C Coe #  Cell Toolbar:  None

Exploring the Lorenz System

In this Notebook we explore the Lorenz system of differential equations:

X =o(y-x)
y=px-y-x
i==fz+xy

This is one of the classic systems in non-linear differential equations. It exhibits a range of
complex behaviors as the parameters (0, f§, p) are varied, including what are known as chaotic
solutions. The system was originally as a si model for
atmospheric convection in 1963,

In [7]: interact(Lorenz, N=fixed(10), angle=(0.,360.),
0=(0.0,50.0),B=(0.,5), p=(0.0,50.0))

angle 308.2
max_time |12
o 10
B 26
P 28

©0ee



Literate programming

Why using literate programming
frameworks ?

Use cases:

Labbook

Day to day analyses
Analysis reports
Writing scientific article

® L ]
LIFB el
BIOINFORMATIQUE FRANCE
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Example of an article entirely written using a notebook

File (on a repository) Published article

© @ https://github.com/colomotojcolo *++ & ¥

>

& Frontiers | Prediction of Mutat- X

© & httpsy//www.frontic E] 90% % © | Q search

B colomoto / colomoto-docker @Watch 5 Yrstar 7 Y Fork 2
O Ve 1,866
<> Code Issues 8 1 Pull requests Actions Security Insights
PROTOCOLS ARTICLE ,.)
Front. Physiol., 06 July 2018 | https://doi.org/10.3389/fphys. 2018.00787
# for-next ~  colomoto-docker / usecases / Usecase - Mutations enabling tumour o to file Skl
invasion.ipynb

N pauleve update notebooks with new ginsim graphics Latest commit 14985c2 on 24 Apr O History

Prediction of Mutations to Control Pathways Enabling Tumor
Cell Invasion with the CoLoMoTo Interactive Notebook
(Tutorial)

A1 contributor

2513 Tines (2513 sloc) | 422 K@ oD rw seme @

Nicolas Levy'2, 3 Aurélien Naldi®,  Céline Hernandez®,  Gautier Stoll*ss7s, [} Denis Thieffry?,
=) B\ Andrei Zinovyev?°12,  Laurence Calzone®** and ] Loic Paulevé"

1LRI UMR 8623, Centre National de la Recherche Scientifique, Université Paris-Sud, Université Paris-Saclay, Orsay, France
2Ecole Normale Supérieure de Lyon, Lyon, France

3Computational Systems Biology Team, Institut de Biologie de Ecole Normale Supérieure, Centre National de la Recherche
Scientifique UMR8197, INSERM U1024, Ecole Normale Supérieure, PSL Université, Paris, France

“Université Paris Descartes, Sorbonne Paris Cité, Paris, France

SEquipe 11 Labellisée Ligue Nationale contre le Cancer, Centre de Recherche des Cordeliers, Paris, France

Sinstitut National de la Santé et de la Recherche Médicale, Paris, France

Prediction of Mutations to Control Pathways Enabling
Tumour Cell Invasion with the CoLoMoTo Interactive
Notebook (Tutorial)

Authors: Nicolas Levy'?, Aurélien Naldi®, Céline Hernandez®, Gautier Stoll*S, Denis Thieffry?, Andrei
Zinovyev® ', Laurence Calzone®!", Loic Paulevé™

! LRI UMR 8623, Université Paris-Sud, CNRS, Université Paris-Saclay, Orsay, France;
2 Ecole Normale Supérieure de Lyon, France; ® Computational Systems Biology team,
Institut de Biologie de I'Ecole Normale Supérieure, CNRS UMRB197, INSERM U1024,
Ecole Normale Supérieure, PSL Université, Paris, France; ¢ Universit¢ Paris
Descartes/Paris V, Sorbonne Paris Gité, Paris, France; ® Equipe 11 labelisée Ligue
Nationale contre le Cancer, Centre de Recherche des Cordeliers; Paris, France; ©
Institut National de la Santé et de la Recherche Médicale, U1138; Paris, France; 7
Université Pierre et Marie Curie, Paris, France; ® Metabolomics and Cell Biology
Pratiorms, Gustave Roussy Cancer Campus; Vilej, France; © Institut Curie, PSL

7Université Pierre et Marie Curie, Paris, France

BMetabolomics and Cell Biology Platforms, Gustave Roussy Cancer Campus, Villejuif, France
SInstitut Curie, PSL Research University, Paris, France

10INSERM U900, Paris, France

UMINES ParisTech, PSL Research University, CBIO-Centre for Computational Biology, Paris, France
12| obachevsky University, Nizhni Novgorod, Russia

DOI:10.3389/fphys.2018.00787

ZIFB el

BIOINFORMATIQUE FRANCE

Executable file

i) Jupyter Notebook Viewer X

© & hipsinbvieverjupyterors B - © % Q search

:Jypyter weveR mQ (> =2 @B 8 &

Prediction of Mutations to Control Pathways
Enabling Tumour Cell Invasion with the
CoLoMoTo Interactive Notebook (Tutorial)

Authors: Nicolas Levy'2, Aurélien Naldi, Céline Hernandez’, Gautier Stoll*, Denis Thieffry?,
Andrei Zinovyev® ", Laurence Calzone®'", Loic Paulevé'

! LRI UMR 8623, Université Paris-Sud, CNRS, Université Paris-Saciay, Orsay,
France; 2 Ecole de Lyon, France; Systems
Biology tea, Insttt de Bilogle de Ecole Normale Supéroure, GNRS
UMRB197, INSERM U1024, Ecole Normale Supérieure, PSL Université, Paris,
France; * Université Paris Descartes/Paris V, Sorbonne Paris Cité, Paris,
France; 5 Equipe 11 labellisée Ligue Nationale contre le Cancer, Centre de
Recherche des Cordeliers; Paris, France; ® Institut National de la Santé et de la
Recherche Médicale, U1138; Paris, France; 7 Université Pierre et Marie Curie,
Paris, France; ® Metabolomics and Cell Biology Platforms, Gustave Roussy
Cancer Campus; Villejulf, France;  Institut Curie, PSL Research University,
Paris, France; '0 INSERM, U900, Paris, France; '' MINES ParisTech, PSL
Research University, CBIO-Centre for Computational Biology, Paris, France

Abstract

Boolean and multi-valued logical formalisms are increasingly used to model
complex cellular networks. To ease the development and analysis of logical
models, a series of software tools have been proposed, often with specific
assets. However, combining these tools typically implies a series of

and model In this respect,
the CoLoMoTo Interactive Notebook provides a joint distribution of several
logical modeling software tools, along with an interactive web Python interface
easing the chaining of complementary analyses.

Our computational workflow combines (1) the importation of a GINsim model
and its display, (2) its format conversion using the Java library BioLQM, (3) the

QOO 15
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Towards the end of scientific articles?

< IFB
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ic analysis of elongated skulls
sive female-biased immigration
y Med val Bavaria
Krishna R. Veeramah", ¥, Sai bpez’ % Chtkthn Sell,
Jens Blcher’, Daniel Wlwn-m" ‘Vivian Link', Zuzana Hofmanova', Joris Peters"”, Bemd Trax

wtmann®,
Anja Gairhos', Jochen Haberstroh/, Bernd Paffgen*, Garrett Hellenthal’, Brigitte Haas-Gebhard', Michaela Harbeck®33,
and Joachim Burger**?

“Department. o Bk Y 173 Anthropology and Palaecanatomy,
P Nt sy cotecion b oy, Evoiution, lohannes
Manz 3509 M.nx Geemary: 0c, 7 Unveriy Ctege

wmweumlmdu\ Kingdom: e, o, WK 600 London. "
iy f oy 100 b, ek St o o kot o Yoo e A ceLSotiot e -mmum
piscourliom Veterinay Medi ersty, 8053 Munich, Germany; Bavarian

Acchseologkal Collection, B0S38 Murich, Germany; avarian mwnmmmmwmmw;mnuum iy g o
Prefistoric and Protohistoric Archaeology, Ludwig Maximikan Univeriy, 80799 Munich, Germar

Edted b Eske Wikersiv, Universky of Coperhagen, Copenhagen, Denmark, and approved January 30, 2018 (rcehved for review November 21,2017
Modem European gentic structure demonstrates strong carre- 10 form in the Sth century AD, and that t emanated from a com-
Iations with gwography, whie genetc syl of Pesstark

former Roman i
Danbe . Whte the B v 1 vl Enovs

Bavaria from this isthe ummwﬂu
Therefor deformed or clongated skull

from a1 Atifical cranial deformation wc‘m which s only possible:
AD from present-day Bavaria in southem Germany, including

the head performed with great cffort. In some societis reshap-
ing. while it

=

[ significance

THE SCIENTIFIC PAPER IS
OBSOLETE

Here’s what's next.

By James Somers

APRIL 5, 2018 sHARE 1y save []

HE SCIENTIFIC pape of the enabling
inventions of modernity. Before it was developed in the 16005, results

We need to be careful
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Markup

Definition
A markup language uses tags to define elements within a document.

Three different types and usage

- Presentational (used by traditional word-processing systems)
- Markup is invisible

- Procedural, provides instructions to process the text (e.g. TeX, PostScript)
- Markup is visible and can be directly manipulated by the author.

- Descriptive, to label documents parts (e.g. LaTeX, HTML, XML...)
- Emphasizes the document structure.

[ ]
é/":B . @UET 18



Example

Example in HTML

<h1>Heading</h1>
<h2>Sub-heading</h2>
<a href="www.webpage.com">Link</a>
<ul>
<li>List-iteml</1li>
<li>List-item2</1i>
<li>List-item3</1li>
</ul>

Heading

Sub-heading
Link

e List-item1

e List-item2

e List-item3

[ ] °
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Markdown

Markdown is a Lightweight
markup language

Designed to be :

- easy to write using any
generic text editor
(plain-text-formatting syntax)

- easy to read in its raw form

From GitHub’s help page
https://docs.github.com/en/get-started/writing-on-github/getting-start
ed-with-writing-and-formatting-on-github/basic-writing-and-formattin
g-syntax

[ J
g/":B elixir

FRANCE

Example in markdown

# Heading

## Sub-heading
### Another deeper heading
A [link](http://example.com
Text attributes _italic_,
Bullet list:

* apples
* oranges

* pears

).

Hita

lic*,

**ho

1d**, “monospace

L0 20


https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax
https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax
https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax

Markdown

But how is this useful for literate s

. ©) 1-example Rmd
programming? —— .
. . p—
title: "Viridis Demo"
output: html_document

1

2

3

4

5

6- """ {r include = FALSE}
7 library(viridis)

g

9

]

W h t t It t b t 10 The code below demonstrates two color palettes in the
e n yO u Wa n O a e r n a e e We e n [viridis](https://github.com/sjmgarnier/viridis) package. Each plot
displays a contour map of the Maunga Whau volcano in Auckland, New
Zealand.

code (to be interpreted) and
formatting information, you precisely & s o wuse,

18- ## Magma colors

need a lightweight language for the

21 image(volcano, col = viridis(200, option = "A"))

formatting part. s

> render("1-example.Rmd", output_format = "word_document")

R Markdown *

ZIFB el

BIOINFORMATIQUE FRANCE

00 02 04 06 08 10

@
©
S
<
S
o
S

1-example.docx (1 page)

Demo
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Best practices

/

[ Journal of
\ Goto Mining
| ond Oigitel
\ Numanities

_—"‘"\—‘I EPIsciences

Notebook and Open science : toward more FAIR play
Mariannig Le Béchec'*, Célya Gruson Daniel>*, Clémence Lascombes®, Emilien Schultz*
1 CREM, Université de Lorraine
2 Inno®
3 COSTECH - Université de Technologie de Compiégne

4 CREST — GENES/IPP

*Corresponding author: Mariannig Le Béchec mariannig.le-bechec@lorraine.fr

Abstract

Notebooks are now commonly used in digital research practices. Despite their increasing
ubiquity, the characteristics, roles, and uses associated with notebooks have seldom been
studied from a from a social science perspective. In this article, we present an overview of the
available empirical work on notebooks in order to describe existing practices, typologies crafted
to grasp their diversity, and their limitations when used in data analysis workflows. Following
this review, which highlights a focus of studies on interactive computational notebooks
specifically within data science rather than research practices in academic contexts, we discuss
the role of notebooks as a vector and lever for the FAIR (Findable, Accessible, Interoperable,
Reusable) principles associated with open science.

keywords
notebook, literate programming, jupyter, open science, FAIR

https://hal.science/hal-04549986/document

([ ] °
CIFB el
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General categories

Best practices

Make your analysis traceable
and reproducible

Use a version control system to manage project dependency
Manage project dependencies

Provide applications without third-party dependencies

Put imports at the beginning of the file

Ensure that the entire code functions correctly, not just the
modified part

Write quality code
(i.e. code that can be easily
shared and reused)

Structure your code into modules (abstract the code into
functions and place them in a dedicated module; place
dependencies at the beginning of the notebook)

Test your code

Name your notebooks consistently

Respect standards

Use relative paths

Define requirements

Exploit the paradigm of
literate programming

Document your code for yourself and others
Use Markdown headings to structure your notebook

Keep your notebook clear and
concise

Keep your notebook clear
Keep your notebook concise

Differentiate between
artefacts produced during
development and production

Differentiate between artefacts produced during development
and production

Adopt open distribution

Make your notebook available
Make your data available

Table 1: Catalogue of good practices specific to the use of notebooks extracted from the literature review

s 23
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Limites

In this article, the authors highlight several limitations:
Reproducibility

Lack of documentation

Lack of consistency in cell execution
Version tracking

The quality of the code is often low

Interface dependent
Limited for large data sets

[ ]
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Step 1 - Fork the project

A fork is a personal copy of someone - wonzoas s
else’s repository on your e DEEDE
GitHub/Gitlab account. |

[ myscriptipynb ~ sharemyscript 1 minute ag; ;Z:: pppppppppp
It allows you to freely experiment 2 A

with changes without affecting the faitomics_2025_notebook S
original project.

aaaaaaaaaaaaaaaaaaa

vvvvvvvvvvvvvvvvvvvvvvv

) ©20250itHub, Inc.  Terms  Privacy Security Status Docs Contact Manage cookies Do not share my personal information

https://github.com/IFB-ElixirFr/fairomics 2025 note
book

°
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https://github.com/IFB-ElixirFr/fairomics_2025_notebook
https://github.com/IFB-ElixirFr/fairomics_2025_notebook

Step 2 - Clone the project

git cloneisacommand used to
download a remote Git repository to

.
O l l r I O Ca I m a C h I n e forked from IFB-ElixirFfairomics_2025_notebook
L]
¥ main ~ ¥ 1Branch © 0 Tags Q Gotofile t addfile - [RSNCTTUREN  About

Local Codespaces No description, website, or topics
This branch is up to date with IFB-Elixirfr/fairomics_2025_notebook:mé provided.
[ Clone (6]
[0 Readme
% thomasdenecker share my script HTTPS SSH  GitHub CLI A Activity
L]
I t 7 Ostars
[ README.md Initial commit https://qithub.com/thomasdenecker/fairomic: (0
© 0 watching
[ myscriptipynb share my script Clone using the web URL. % 0forks

- Copies the entire project history

[?) Download ZIP
No releases published

- Creates a local working directory fairomics_2025_notebook

Packages

- Sets up a link to the remote S
(usually called origin)

® Jupyter Notebook 100.0%

() ©20256itHub, Inc.  Terms  Privacy Security Status Docs Contact Manage cookies Do not share my personal information

é)lf B el ©I0EIe)




Let’s improve this notebook
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[% myScript.ipynb

-+ —

B + XO [ » m C » Code v O it

[1:

ORDE

mkdi,

for

echo

RS=("order1" "order2" "order3")
r -p fries burgers served

order in "${ORDERS[@]}"; do
echo "=== Processing $order

echo "Cutting potatoes for $order..."
sleep 1
echo "Potatoes cut for $order" > "fries/cut_sorder.txt"

echo "Frying fries for Sorder..."
sleep 2
echo "Fries cooked for $order" > "fries/fried_s$order.txt"

echo "Shaping burger patty for $order..."
sleep 1
echo "Raw patty shaped for $order" > "burgers/raw_patty_$order.txt"

echo "Cooking patty for $order..."
sleep 2
echo "Patty cooked for $order" > "burgers/cooked_patty_$order.txt"

echo "Assembling burger for Sorder..."
sleep 1
echo "Burger assembled for $order" > "burgers/burger_s$order.txt"

echo "Serving burger and fries for $order..."
sleep 1
echo "Burger and fries served for $order" > "served/$order.txt"

echo "=== $order is ready! ==="
echo
"All orders are complete."

OO 29



Reminder

In case of fire 0

Don’t forget to push your 0 1. git commit
modifications ;) |
ﬁ 2. git push
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Notebooks for bioinformatics

f Jjupyter
rmarkdown
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A replacement?
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R Notebooks : Sweave (2002)

1.2/3, 2002

Sweave, Part I: Mixing R and IATEX

A short introduction to the Sweave file format and
corresponding R functions

by Friedrich Leisch

This is the first article in a two part mini series on
Sweave (Leisch, 2002), a tool that allows to embed
code for complete data analyses in ITEX doc-
uments. In this issue we will introduce the Sweave
ile format and R functions to process it, and demon-
strate how to use Sweave as a reporting tool for lit-
erate statistical practice (Rossini, 2001). The compan-
ionarticle scheduled for the nextissue of R News will
concentrate on how to use files in Sweave format to
write primers or manuals for R packages that can be
automatically checked for syntax errors in the
o inconsistencies between examples and implemen-
tation.
‘The traditional way of writing a report as part
of a statistical data analysis project uses two sepa-
rate steps: First, the data are analyzed, and after-

larger w0 steps may be repeated alter-
nately, but the basic procedure remains the same.
supports this in a number graphs can be

rators in write. table() or using the package xtable.
‘The basic paradigm is to write the report around the
results of the analysis.

‘The purpose of Sweave is to create dynamic re-
ort W can bt e sutrmmtkaly l dats o
analysis change. Instead o nerting  prfaricsted
graph or table into the report, the master docu
Comiic e . ot necemey 1o Ooai . Wheuzum

gether with the code (“weave”).
A small Sweave file is shown in Figure 1, which
contains four code chunks embedded in a simple

the beginning of a line marks the start of a documen-
tation chunk. Sweave translates this into a regular
BIEX document, which in turn can be compiled by
Jatex to Figure 2.

The code chunks

The main work of Sweave is done on the code
chunks. All code chunks are evaluated by R in the
order they appear in the document', Within the dou-

(lines 5-8 in Figure 1) declares that neither the R code
(echo=talse) nor output (results=hide) shall be in-
el e purpose of this chunk is to initialize R
by loading packages and data, we want to hide these:
technical details from the reader.

Let us skip the textin lines 10-19 for the moment
and go direetly to the next code chunk in lines 20-22.
It uses the default settings for all options (nothing is
specified within the double angle brackets): both in-
putand otput s shou 5 the e (e e 2
the rendered such that it emulates the R
consols when she code i3 yped at the prompt. Al
input s utput are suionaialy encapeiatd in
verbatim-like environments.

‘The next code chunk can be found at lines 30-31.

Through R, al data analysi output (ables, graphe,
iR

od
fying resul ts=tex we tell Sweave that the output of
i TiX cod:

iocument be ip
if data or analysis change, which allows for truly re-
producible resear

A small example

Sweave source files are regular noweb files (Ramsey,
1998) with some additional syntax that allows con-
trol over the final output. Noweb is a simple liter-
ate programming tool which allows to combine pro-
gram source code and the corresponding documen-
fation into a single file. These consist of a sequence
of code and docamentation segments e chunds.
Different command line programs are used to ex-
acttecode( “langle”) or typeset documentation to-

no protection by

‘The last code chunk in lines 36-38 is marked as
a figure chunk (ig=true) such that Sweave creates
EPS and PDF files corresponding to the plot created
by the commands in the chunk. Furthermore, an
\includographics{} statement is inserted into the
KX file. Options width and height are passed to
R's graphics devices and determine the size of the
figure in the EPS and PDF fles.

In line 28 we use \SweaveOpts{ecko=talse} to
modify the default for option echo to the value of
#alze for all code chunks following, hence the code
for the last two chunks is not shown in Figure 2.
It has exactly the same effect as if we had included
echo=talse within the double angle brackets of the

RNews

g)lFB elixir
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\documentclass [adpaper]{article}
\begin{document}

<<echo=false,results=hide>>=
library(lattice)
library(xtable)

data(cats, package="MASS")
L]

\section+{The Cats Data}

Consider the \texttt{cats} regression example from Venables \t Ripley
(1997). The data frame contains measurements of heart and body weight
of \Sexpr{nrow(cats)} cats (\Sexpr{sum(cats$Sex=="F")} female,
\Sexpr{sun(cats$Sex=="N")} male).

A linear regression model of heart weight by sex and gender can be
fitted in R using the command

<=

Ini = lm(Hut-But#Sex, data=cats)

Int

[
Tests for significance of the coefficients are shown in
Table™\ref{tab:coef}, a scatter plot including the regression lines is
shown in Figure~\ref{fig:cats}.

\SweaveOpts{echo=false}

<<results=tex>>=
xtable(lmi, caption="Linear regression model for cats data.", label="tab:coef")

\begin{figure}
\centering
<<fig=true,width=12,height=6>>=
1set(col.whitebg())
print (xyplot (Hwt~But|Sex, data=cats, type=c("p", *r")))
°
\caption{The cats data from package MASS.}
\label{fig:cats}
\end{figure}

\end{document}

Figure 1: A minimal Sweave file: example.Snw.

And people saw that the path would be long...

At the beginning, there was nothing. Then came Sweave.

Estimate__Std. Error _tvalue _Pr>[1])

(ntercep) 29813 18428 162 0.1080
Bwt 2.6364 0.7759 340 0.0009

SexM  —4.1654 20618 202 00453
16763 08373 200 00472

Table 1: Linear regression model for cats data.

Figure 1: The cats data from package MASS.

The Cats Data

Consider the cats regression example from Venables & Ripley (1997). The data
frame contains measurements of heart and body weight of 144 cats (47 female, 97
male).

Alinear regression model of heart weight by sex and gender can be fitted in R using
the command

> Iml = Im(Hwt ~ Bwt * Sex, data = cats)
> 1ml

call:
1m(formula = Hwt ~ But * Sex, data = cats)

Coefficients:
(Intercept) But SexM Bwt : SexM
2.981 2.636 -4.165 1.676

Tests for significance of the coefficients are shown in Table 1, a scatter plot including
the regression lines s shown in Figure 1.

Figure 2: The final document is created by running latex on the intermediate file ‘example.tex’ created by
Sweave("example.Snu").
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Appearance of packages allowing the creation of notebooks

Helen Shen, Interactive notebooks: Sharing the code (Nature)

Xie Y & Al. Rmarkdown

I

2013 2014 l 2015 2016 l 2017 2018 2019 2020 2021 2022
Jupyter pHgdown
Knitr bookdown
Apache Zeppsglin Quarto
JupyterLab
Rmarkdown blogdown
xaringan

https://camembr.quarto.pub/hello-quarto/#/les-packages
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R Notebooks : knitR (2011)

"The knitr package was designed to be a
transparent engine for dynamic report
generation with R, solve some long-standing
problems in Sweave, and combine features in
other add-on packages into one package”

https://vihui.org/knitr/

[ ] o®
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https://yihui.org/knitr/

R Notebooks : RMarkdown (2012)

knitr md pandoc

"When you run render, R Markdown feeds the .Rmd file to knitr, which executes

all of the code chunks and creates a new markdown (.md) document which
includes the code and its output.

The markdown file generated by knitR is then processed by pandoc which is
responsible for creating the finished format.”

https://rmarkdown.rstudio.com

® L ]
LIFB el
BIOINFORMATIQUE FRANCE

©OE9 38


https://rmarkdown.rstudio.com

R Notebooks : RMarkdown (2012)

[ N ] ~/Documents/rmarkdown - gh-pages - RStudio
Q- - =S = % -| B -| Addns - & rmarkdown ~
©] 1-example.Rmd x 7 Environment History Build Git a0
p anc e = + .| 3
x - & ¥ Q| @ kit a “PRun " Files Plots Packages Help Viewer =

2 title: "Viridis Demo"

3 output: html_document

/L —

5

6~ """ {r include = FALSE}

7 library(viridis)

g o

9

10 The code below demonstrates two color palettes in the
[viridis](https://github.com/sjmgarnier/viridis) package. Each
plot displays a contour map of the Maunga Whau volcano in
Auckland, New Zealand.

11

12 - ## Viridis colors

13

14- """ {r} .
15 1image(volcano, col = viridis(200))

6

17

18 - ## Magma colors

19

20- " {r} ;
21 1image(volcano, col = viridis(200, option = "A"))

22

23

1:1 @ Viridis Demo R Markdown *
Console an

° °
CIFB el
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R Notebooks : RMarkdown (2012)

‘o0 e@
IR 22 & | LA Gor
@7 1-example.Rmd *
&) o Q| & Knit - .
L
12 - ## Viridis colors
13
14- " {r}
15 1image(volcano, col = viridis
16
<
<0
o
©
o
<
o
N
o
<
o
0.0 0.2
17,
18 - ## Magma colors
19
207 =}
21 1image(volcano, col = viridis
22

1:1 @ Viridis Demo =

Console

~/Documents/rmarkdown - gh-pages - RStudio

5 v - Addins ~ & rmarkdown ~
(5 | Environment History Build Git )
&’ -
a EREED. Files Plots Packages Help Viewer =t
»
(200))

0.4 0.6 0.8 1.0

(200, option = "A™)
R Markdown =

20

LIFB el
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R Notebooks and more...

. file below, which is available here & on RStudio Cloud.
Markdown Basics

LN J
Output Formats -

©1 10-presentation.Rmd

ev e ~/D 10-pr html

GH

= Addins -

)-presentation.h Open in Browser

VA @ kit - - ‘a #Run ~

Notebooks

title: "Viridis Presentation"
output:
revealjs::revealjs_presentation:
theme: league

PLASMA COLORS

- **{r include = FALSE}
knitr::opts_chunk$set(echo = FALSE)
10 library(viridis)

Dashboards

©CoONOU A WN P

Websites

Interactive Documents 12
13 The [viridis](https://github.com/sjmgarnier/viridis)
package contains four color palettes, revealed in the
Cheatsheets plots that follow.

14

15 >- Viridis

16 >- Magma

17 >- Inferno

18 >- Plasma

19

20 Each plot displays a contour map of the Maunga Whau
volcano in Auckland, New Zealand.

21

22 - ## Viridis colors
23

24- """ {r}

25 1image(volcano, col = viridis(200))

° o
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Quarto

Quarto is an open-source scientific and technical publishing
system where authors :

- Can use Jupyter notebooks or with plain text markdown
in your favorite editor.

- Create dynamic content with Python, R, Julia, and
Observable.

- Publish reproducible, production quality articles,
presentations, websites, blogs, and books in HTML, PDF,
MS Word, ePub, and more.

- Share results in a lot of publishing systems like GitHub.

° o
ZIFBW i @UE0 43



Quarto
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Examples

With R

title: "ggplot2 demo"
author: "Norah Jones"
date: "5/22/2021"
format:
html:

fig-width: 8

fig-height: 4

code-fold: true

## Air Quality

@fig-airquality further explores the impact of
temperature on ozone level.

1A

#| label: fig-airquality

#| fig-cap: "Temperature and ozone level."
#| warning: false

library(ggplot2)

ggplot(airquality, aes(Temp, Ozone)) +
geom_point() +
geom_smooth(method = "loess"

)

%—) IFB elixir

INSTITUT FRANGAIS DE' BIOINFORMATIQUE FRANCE

ggplot2 demo
Norah Jones
May 22nd, 2021

Air Quality

Figure 1 further explores the impact of temperature on ozone level.

» Code

Temp

Figure 1: Temperature and ozone level.

With Jupyter

= cell-options.ipynb X+

X OO » = Cw Code

Palmer Penguins

code-taols: true
code-fold: true

#| echo: false
dmport pandas as
df = pd. read_csv("palser-penguins.csv”)

Exploring the Data
See @fig-bill-sizes for an exploration of bill sizes by species.

#| label: fig-bill-sizes
#] fig-cap: BAlL Sizes by Species

inport matplotlib.pyplot as pit

inport seaborn as sns

g = sns.FacetGrid(df, hues"species”, heights3, aspects3.5/1.5)
9.map(plt.scatter, "bill_length_ma", “bill_depth_na").add_legend()

<seaborn.axisgrid.FacetGrid at €x2946720¢0>

E‘ »
: o i
§ 5 ool
pTy * Gentoo
B ® Cunstrap.
"
3

©  Python 3 (oykerne) O

Palmer Penguins b Code >
AUTHOR PUBLISHED m“m
Norah Jones March 12, 2023

Hide All Code

Exploring the Data

See Figure 1 for an exploration of bill sizes by species.

¥ Code

inport matplotlib.pyplot as plt

inport seaborn as sns

g = sns.FacetGrid(df, hue="species”, height=3, aspect=3.5/2)
g.map(plt.scatter, "bill_length_mn", "bill_depth_mn").add_legend()

£

5' 18 . species.

) o o Adele

='16 ® Gentoo
. . e Chinstrap

o
1
"'I‘ 3
E3 5w

as, %
bil_length_mm

Figure 1: Bill Sizes by Sp
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Really simple?

Rmarkdown

quarto render code/supplementary_material.Rmd --to html
quarto render code/supplementary_material.Rmd --to docx

Jupyter

quarto render code/supplementary_material.ipynb --to html
quarto render code/supplementary_material.ipynb --to docx

< IFB eljir @OEE 46
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Quarto and more...

Documents
HTML
PDF
MS Word
Typst
Markdown

All Formats

Presentations
Dashboards
Websites
Books
Manuscripts
Interactivity
Publishing
Projects

Advanced

%_) IFB elixir
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Development Indicators by Continent

GDP and Life Expectancy
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1 Introduction

[m——

Eighterupionshave besn ecorded sinceth s 100s (Fiure L.
Datasnd methods e iscusad nSection .

Py == W

years can e calculated.

Preface to the second edition

R for Data Science (2e)

Welcome

This is the website for the 2nd edition of “R for Data
Science”. This book will teach you how to do data science
with R: You'll learn how to get your data into R, get it into the
most useful structure, transform it and visualize.

In this book, you will find a practicum of skills for data
science. Just as a chemist learns how to clean test tubes and
stock a lab, you'll learn how to clean data and draw plots—
and many other things besides. These are the skills that
allow data science to happen, and here you will find the best
practices for doing each of these things with R. You'll learn
how to use the grammar of graphics, literate programming,
and reproducible research to save time. You'll also learn how
to manage cognitive resources to facilitate discoveries when
wrangling, visualizing, and exploring data.

Table of contents
Welcome

Acknowledgements

©) Edit this page
Report an issue

&

facley
tinkaya-Rundel
rett Grolemund

This website is and will always be free, licensed under the CC BY-NC-ND 3.0 License. If you'd like a

physical copy of the book, you can order it on Amazon. If you appreciate reading the book for free

and would like to give back, please make a donation to Kakapo Recovery: the kakapo (which

appears on the cover of R4DS) is a critically endangered parrot native to New Zealand; there are

only 248 left.

If you speak another language, you might be interested in the freely available translations of the 1st

edition:

* Spanish
e [talian
Turkish

You can find suggested answers to exercises in the book at https://mine-cetinkaya-

rundel.github.io/r4ds-solutions.

Please note that R4DS uses a Contributor Code of Conduct. By ¢

to abide by its terms.

Acknowledgements

to this book, you agree

R4DS is hosted by https://wwiw.netlify.com as part of their support of open source software and

communities.
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Comparaison

Method Jupyter Rmarkdown Quarto

IDE JupyterHub, JupyterLab R, Rstudio VS Code, Jupyter, Rstudio, Neovim, TextEditor

Code mixing Limited Yes Yes

Format ipynb Rmd Qmd, Rmd, ipynb

Output Asciidoc, HTML, LaTeX, MD, HTML, PDF, Docx, ODT, RTF, MD, Slides HTML, PDF, Docx, ODT, Epub, RTF, MD, Slides

PDF, RST, Slide (Reveal) (Powerpoint, Reveal,...), Dashboard, ... (Powerpoint, Reveal,...), Wiki (MediaWiki, ...), Book, and

more !

Reproductibility Easy Easy Yes (if done from the start)

® 'y
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What is it?

O Observable Framework

Observable is an online platform that
enables users to create, execute, and
share interactive notebooks. These
notebooks on Observable are based on
JavaScript and allow users to combine
code, visualizations, and text within a
single interactive document.

% IFB El?g‘r"

FRANCE

Analyzing web logs

Web logs capture traffic metadata, such as the request time and route, how long the
server took to respond, the response size, and so on. Analyzing web logs sheds light
on both server performance and client behavior. Yet the common practice of
summary statistics (e.g., 95th-percentile latency) often hides interesting patterns!
This is because performance varies wildly based on the nature of the request, and
unusual clients such as bots can easily hide in a sea of “natural” traffic.

What if — instead of summarizing — we plotted every request as a dot with time
along x— and latency (on a log scale) along y?

Response latency, color by route
1 Duration (ms)
0k

The plot above shows a sample of 7,633,176 requests to Observable servers over a 7-
day period. Color encodes the associated route. Hover to see the route.

https://observablehq.com/framework/examples/api/

@oce
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How it works ?

Observable Framework

Q_ Search

What is Framework?
Getting started
Project structure
Markdown
JavaScript
Reactivity
Imports

Data loaders
Files

sQL

Themes
Configuration

Deploying

Inputs

Libraries

Contributing

< IFB

BIOINFORMATIQUE

Official documentation

0 Observable Framework

What is Framework?

Observable Framework — or “Framework” for short — is an open-source static-site
generator for data apps. By data app we mean an application that is primarily a
display of data. Data apps help you derive insights (to understand) and evaluate
potential decisions (to take action).

A data app might be a set of coordinated interactive visualizations for “self-service”
analysis, perhaps to explore a computational model or to investigate activity;

Taxi rides in New York City -

... or it might be a live dashboard that places current events in the context of recent
or historical trends;

FRANCE

1517  GitHub 1.8k %

quOI’tO Overview GetStarted Guide Extensions Reference Gallery Blog Help ~

Guide
Authoring
Computations
Tools
Documents
Presentations
Dashboards
Websites
Books
Manuscripts
Interactivity

Overview
Observable JS
Introduction
Libraries
Data Sources
05 Cells
Shiny Reactives
Code Reuse
Examples
Shiny
Widgets
Component Layout
Publishing
Projects

Advanced

Via quarto

On this page
Guide > Interactivity > Observable JS

Observable JS Bample
Libraries

Overview Data Sources
0JS Cells

Quarto includes native support for Observable J, a set of enhancements to vanilla JavaScript created by Leaming Wore

Mike Bostock (also the author of D3). Observable JS is distinguished by its reactive runtime, which is © edicths page
especially well suited for interactive data exploration and analysis. Reportan issue

The creators of Observable JS (Observable, Inc.) run a hosted service at https://observablehg.com/ where
you can create and publish notebooks. Additionally, you can use Observable JS (“0JS”) in standalone
documents and websites via its core libraries. Quarto uses these libraries along with a compiler that s run
at render time to enable the use of 0JS within Quarto documents

0Js works in any Quarto document (plain markdown as well as Jupyter and Knitr documents). Just include
your codeinan {ojs} executable code block. The rest of this article explains the basics of using 0JS with
Quarto.

Example

We'll start with a simple example based on Allison Horst's Palmer Penguins dataset. Here we look at how
penguin body mass varies across both sex and species (use the provided inputs to filter the dataset by bill
length and island):

Bill length (min): =0

Islands: @ Torgersen @ Biscoe O Dream
* roquency
fomale mae
15|
104
haste
. M
15|
" I
=i L] Gentoo
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