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Outlines

* Reproducible research
* Generate reports using R
* The basics of R

* Variables

Manipulate data.frames and matrix
Functions

Read/write text and excel files

Plot data



Reproducible research in data life-cycle

CREATING

DATA

RE-USING PROCESSING

DATA. DATA

Processing data

« enter data, digitise, transcribe,
translate

check, validate, clean data
anonymise data where necessary
describe data

manage and store data

GIVING ACCESS ANALYSING
TO DATA DATA

PRESERVING
DATA

http://www.data-archive.ac.uk/create-manage/life-cycle



CREATING
DATA

RE-USING PROCESSING
DATA Analysing data

DATA

interpret data

derive data

produce research outputs
author publications

prepare data for preservation

GIVING ACCESS
TO DATA

PRESERVING
DATA

http://www.data-archive.ac.uk/create-manage/life-cycle



Reproducible analysis starts with files and

directory

Some project
directory can be messy !

2.Band_All

Spec_All

cc

B eAND2hONOFF
l recordings
Y datas
hONOFF
B vsz2honoFF
B vs2hONOFF_1

2
2

£3- Explanation2HrOnOff xi
P info scoring 2c + CTRL1c.pdf
P info scoring 3c + CTRL2C.pdf
P info scoring 4c.pdf

B information.tx

xB ONOFF 220118

B sMo_program.pas
B sMO_programd.bak
B sMO_program4.pas
B SMO2HRONOFF 4.0t

Avoid duplicating files !

3 data files with identical names...

[A9151Cr2. Taill

Taille: 63.2 Ko
2018 1410

Taille: 63.2 Ko

T.OR IL Y A DEUX MOIS

QUE MONSIEUR DUPUIS
A ooyr:ue‘ LE CLASSEMENT
A GAS'I’ON..

DIS, HEL...TU..TU VAS
DESCENDRE DANS UNE..

NON !/ JE MONTE.....
JE MONTE A LA DOcU-

MENTATION... )
k).




Before analysing... try to be organized !

* One directory per project !

* Avoid duplicating data
* Avoid manual editing of RAW data
* Try to have some README files

 You can create 3 directories:

“Analysis” containing your code

“Data” containing RAW and/or processed
data

“Docs” containing presentations,
manuscript etc...

l bacteremia_vs_candidemia

l analysis
l Alignment

l GeneMormalization

. RFunctions
B Visualization
l data
l docs




Think about files nomenclature

Differential expression of various glucocorticoid receptor mutants
during a time course experiment (5 conditions, 4 timepoints)

WT G56R G56R
heterozygote

sample
WTP10
WTP21
WTém
WT1ly
GP10Q
GP21
G6m
Gly
RP10Q
RP21
R6m
R1ly
rd710
rd721
rd76m
rd71ly
Gplus
GhP21

Filenames we received -->

What could be rd710 and rd721 ?

GhP6m

R311Q

time
1@days
21days
émonths
lyear
1@days
21days
emonths
lyear
1@days
21days
emonths
lyear
1@days
21days
6months
lyear
1@days
21days
emonths

genotype
WT

WT

WT

WT
G56R_homo
G56R_homo
G56R_homo
G56R_homo
R311Q
R311Q
R311Q
R311Q

rd7

rd7

rd7

rd7
G56R_het
G56R_het
G56R_het

DNA binding domain deletion

Make names self explanatory

—> G56R_homo.LE.10d
—> G56R_homo.LE.1ly



Sample nomenclature

* Be consistent

* Think about automated parsing with UNIX shell or R

e Avoid non alphanumeric characters: space “ ‘[ ( - | # etc...
* Avoid starting with zeros (R will not like it)

e Use padding if necessary: ENSG00000135446 (keeps constant length)
* Plan for repeated experiments / sample acquisition

For example: {sample} {condition} {time} {replicate}



Sample nomenclature: Order in a shell

01-Apr-2022.
01-Aug-2022.
01-Dec-2021.
01-Feb-2022.
01-Jan-2022.
01-Jul-2022.
01-Jun-2022.
01-Mar-2022.

01-Sep-2022.
02-Apr-2022.
02-Aug-2022.
02-Dec-2021.
02-Feb-2022.
02-Jan-2022.
02-Jul-2022.
02-Jun-2022.
02-Mar-2022.

02-Sep-2022.
03-Apr-2022.
03-Aug-2022.
03-Dec-2021.
03-Feb-2022.

03-Nov-2021.
04-Apr-2022.
04-Aug-2022.
04-Dec-2021.
04-Feb-2022.
04-Jan-2022.
04-Jul-2022.
04-Jun-2022.
04-Mar-2022.
04-May-2022.
04-Nov-2021.
05-Apr-2022.
05-Aug-2022.
05-Dec-2021.
05-Feb-2022.
05-Jan-2022.
05-Jul-2022.
05-Jun-2022.
05-Mar-2022.
05-May-2022.
@5-Nov-2021.
06-Apr-2022.
06-Aug-2022.
06-Dec-2021.
06-Feb-2022.
06-Jan-2022.
06-Jul-2022.
06-Jun-2022.
06-Mar-2022.
06-May-2022.
06-Nov-2021.

07-Apr-2022.
07-Aug-2022.
07-Dec-2021.
07-Feb-2022.
07-Jan-2022.
07-Jul-2022.
07-Jun-2022.
07-Mar-2022.
07-May-2022.
@7-Nov-2021.
08-Apr-2022.
08-Aug-2022.
08-Dec-2021.
08-Feb-2022.
08-Jan-2022.
08-Jul-2022.
08-Jun-2022.
08-Mar-2022.
08-May-2022.
08-Nov-2021.
09-Apr-2022.
09-Aug-2022.
09-Dec-2021.
09-Feb-2022.
09-Jan-2022.
09-Jul-2022.
09-Jun-2022.
09-Mar-2022.
09-May-2022.
09-Nov-2021.
10-Apr-2022.

Avoid

10-Aug-2022.
10-Dec-2021.
10-Feb-2022.
10-Jan-2022.
10-Jul-2022.
10-Jun-2022.
10-Mar-2022.
10-May-2022.
10-Nov-2021.
11-Apr-2022.
11-Aug-2022.
11-Dec-2021.
11-Feb-2022.
11-Jan-2022.
11-Jul-2022.
11-Jun-2022.
11-Mar-2022.
11-May-2022.
11-Nov-2021.
12-Apr-2022.
12-Aug-2022.
12-Dec-2021.
12-Feb-2022.
12-Jan-2022.
12-Jul-2022.
12-Jun-2022.
12-Mar-2022.
12-May-2022.
12-Nov-2021.
13-Apr-2022.
13-Aug-2022.

13-Dec-2021.
13-Feb-2022.
13-Jan-2022.
13-Jul-2022.
13-Jun-2022.
13-Mar-2022.
13-May-2022.
13-Nov-2021.
14-Apr-2022.
14-Aug-2022.
14-Dec-2021.
14-Feb-2022.
14-Jan-2022.
14-Jul-2022.
14-Jun-2022.
14-Mar-2022.
14-May-2022.
14-Nov-2021.
15-Apr-2022.
15-Aug-2022.
15-Dec-2021.
15-Feb-2022.
15-Jan-2022.
15-Jul-2022.
15-Jun-2022.
15-Mar-2022.
15-May-2022.
15-Nov-2021.
16-Apr-2022.
16-Aug-2022.
16-Dec-2021.

16-Feb-2022.
16-Jan-2022.
16-Jul-2022.
16-Jun-2022.
16-Mar-2022.
16-May-2022.
16-Nov-2021.
17-Apr-2022.
17-Aug-2022.
17-Dec-2021.
17-Feb-2022.
17-Jan-2022.
17-Jul-2022.
17-Jun-2022.
17-Mar-2022.
17-May-2022.
17-Nov-2021.
18-Apr-2022.
18-Aug-2022.
18-Dec-2021.
18-Feb-2022.
18-Jan-2022.
18-Jul-2022.
18-Jun-2022.
18-Mar-2022.
18-May-2022.
18-Nov-2021.
19-Apr-2022.
19-Aug-2022.
19-Dec-2021.
19-Feb-2022.

19-Jan-2022.
19-Jul-2022.
19-Jun-2022.
19-Mar-2022.
19-May-2022.
19-Nov-2021.
20-Apr-2022.
20-Aug-2022.
20-Dec-2021.
20-Feb-2022.
20-Jan-2022.
20-Jul-2022.
20-Jun-2022.
20-Mar-2022.
20-May-2022.
20-Nov-2021.
21-Apr-2022.
21-Aug-2022.
21-Dec-2021.
21-Feb-2022.
21-Jan-2022.
21-Jul-2022.
21-Jun-2022.
21-Mar-2022.
21-May-2022.
21-Nov-2021.
22-Apr-2022.
22-Aug-2022.
22-Dec-2021.
22-Feb-2022.
22-Jan-2022.

Prefer

2012/201207/2012_07_26
2012/201207/2012_07_26
2012/201207/2012_07_26
2012/201207/2012_07_26
2012/201207/2012_07_27
2012/201207/2012_07_27
2012/201207/2012_07_27
2012/201207/2012_07_27
2012/201207/2012_07_27
2013/201310/2013_10_22
2013/201310/2013_10_22
2013/201310/2013_10_22
2013/201310/2013_10_22
2013/201310/2013_10_22
2013/201310/2013_10_22
2013/201310/2013_10_22
2014/201409/2014_09_26
2014/201409/2014_09_26
2014/201409/2014_09_26
2014/201409/2014_09_28
2014/201409/2014_09_28
2014/201409/2014_09_28
2014/201409/2014_09_28
2014/201409/2014_09_28
2014/201409/2014_09_28

2016/201607/2016_07_15
2016/201607/2016_07_15
2016/201607/2016_07_15
2016/201607/2016_07_15
2016/201607/2016_07_15
2016/201607/2016_07_15
2017/201708/2017_08_18
2017/201708/2017_08_18
2017/201708/2017_08_18
2017/201708/2017_08_18
2017/201708/2017_08_18
2017/201708/2017_08_18
2017/201708/2017_08_22
2017/201708/2017_08_22
2017/201708/2017_08_22
2017/201708/2017_08_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202109/2021_09_22
2021/202110/2021_10_25




Reproducible research with R

"R R Console

022-06-23 ucrt) -- "Funny-Looking Kid"
2 The R Foundation for Statistical Computif
c4-wE4-mingw32/x64 (64-bit)

R versicg
CopyrighW
Flatform:

R est un logiciel libre livré sans AUCUNE GARANTIE.
Vous pouvez le redistribuer sous certaines conditions.
Tapez '"license ()" ou 'licence()' pour plus de détails.

R est un projet collaboratif avec de nombreux contributeurs.
Tapez 'contributors()' pour plus d'information et
'citation() ' pour la fagon de le citer dans les puklication$

Tapez 'demo()' pour des démonstrations, 'help()' pour l'aide
en ligne ou 'help.start()' pour obtenir 1'aide au format HTS
Tapez '"g()' pour guitter R.
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Tutorial

© M-
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SomeOtherData

aq <

, @iStudio and R Markdown

:

AN

A report.
A plot:

{r}

hist{co2)

A report.

A plot:

S {r}
h;;t[co2]

icedicies:, Bearner




Reproduce analysis with Rmarkdown

* Share reports with your Pl/collegues Studio

: html_document

- Y RSP

* Remember what you have done

# A title
## A subtitle

e comments that I made to better understand whaj
done

* SomeData

* VView code, figures

Median :15.0 Median :

Mean :15.4 Mean
d Qu.:19.0 3rd Qu.

Ma>

A nice plot

MEWNRE S

MMM NN

* Navigate through analyses using tabs

InteractionData

SomeData

.html Report

My analysis
Me
2023-05-10

A title
A subtitle

Some comments that | made to better understand what was done

Anice plot

plot (Sal

My Data
24 o
o o
o -

0 ~ o °
g %o
£ T o
2 2% oo °
5 2. (]
T oo oo Lo
o o S
8 - e %eef]
= fg %0

9 - %00

o
c o
o
T T T T T
3 2 -1 [+] 1 2 3
SomeData



Can everyone create an .Rmd file and run the
default file ?

YAML header

RStudia

Rstudio -8 X File Edit Code View Plots Session Build #/Debug Profile Tocls Help

1-% & - ® @ & 4 Govfiefunction

file| Edit Code View Plots Session Buld Debug Profile Tools Help
New File > RScipt CtrlMaj+N 1 Project; (Nane) -
MNew Project.. Quarto Document.. Environment  History ~ Connections  Tuterial
Open File.. Ctrl+0 Quarto Presentation... & B ImportDataset - € 133MB - | € at - [ C-
R - | #ls Global Environment +

2R MyscriptR 24 untitled1
- A | ™ @ kniton Save | = ki % -/ 4+ & /B Run -

Source  Visual

Open File in New Column.,
R Notebook values

Encoding.. ey ——— meData num [1:100]
4 meOtherData int [1:100]
Shiny Web App..

Run Selected Line(s) Ctrl+Enter

. . Plumber APl 1
n Project in New Session...
Projects »  CFile 2 Run Current Chunk Ctrl+Shift+Enter
Import Dataset I3 Crmfle 3 &
Header File 4 Run Mext Chunk Ctrl+Alt+N
s cts Markdewn File c
za«e.-”\sm Lo 2 Run Setup Chunk

5 File

=

Save with Encoding,
JavaScript File
Save Al AltsCtriss Plots  Packages Help Viewer Presentation

Run Setup Chunk Automatically

o o3 s 2 zo0m | oot A | € s - |G 8 . . _
Compile Report.. g Run All Chunks Above Ctrl+Alt+5Shift+P
Print...
e My Data dr Run All Chunks Below
Close - 11
Stan File
:DSE:::E - e e Restart R and Run All Chunks
Close All Excapt Cument. Alt=Core M
- R Sweave © - oo o o 5] o . . . . = . I
c RHTML . U, This is an R Markdown document. Markdown is a simple formatting syntax for Restart R and Clear Output

Quit Session.

R Documentation documents. For more details on using R Markdown see <
<4 ° oo o o oo oo °

Run All Ctri+Alt+R

when you click the **knit** button a document will be generated that includes h content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk 1ike this:

o 0 0 oW O0meos 0o0m O

SomeOtherData

o~ o o o o comos@ O o oo

sSummar

SomeData




Can everyone create an .Rmd file, run the
default file and create a report ?

RStudio
File Edit

=1 % [ . - ® & 4 cotofie/function

Code  View

2 MyscriptR © 2l testRmd
- A M Knit on Save L S -
Source  Visual 9 Knit to HTML
+ B Knitto PDF
O Knit to Word
html Knit with Paramets

Krit Directory

opts_ ¥ Clear Knitr Cache...

## R Mark

Plots Session Build Debug Profile Tools

Help

Environment  History ~ Connections  Tutorial

& M & mport - (@ 143MB ~

R - | M) Global Environment ~

values
meData num [1:100] 0.131 0.801 0.
neotherp.. int [1:100] 7 6 1 3 3 4

This is an R markdown document. markdown is a simple formatting syntax for authoring HTML, PDF, and Ms word

documents. more detai

ng R Mar s P n

when you click the **knit** button a document will be generated that includes both content ell

output of any embedded R code chunks w

summary (cars)

min
1st ¢
Median
Mean
3rd qQu
Max.

AR R

You can also embed plots, for exampl

=

-

pl cwﬁ\:pressur'e'l

NNNNNNNN

@

21 test
Console  Terminal Render Background Jobs
© Ra21. /1”4

thin the document. You can embed an R code chunk 1ike thi

Plots Packages Help \Viewer Presentation
Hexport -

R Markdown

s

R OpeninBrowser @ Find

test
Me
2023-05-10

R Markdown

This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and MS Word documents. For more details
on using R Markdown see http:/rmarkdown._rstudio.com.

When you click the Knit button a document will be generated that includes both content as well as the output of any embedded R code chunks
within the document. You can embed an R code chunk like this:

Including Plots

‘You can also embed plots, for example

pressure
400
1

o
° )
3
o °
o
5 ©

o406 0o o o o o o o o © @

T T T T T T T T

0 50 100 150 200 250 300 350

temperature

Note that the echo SE parameter was added to the code chunk to prevent printing of the R code that generated the plot

a

Publish

x

c




Exe rC I Ce 1 Have a look at CheatSheets pdf

Create a Rmarkdown with the following information:

o Title: "Exercice 1"
o Date: Date when the Rmarkdown was generate (automatically change if it is runned another day)
o report as a html document
o Create necessary title and subtitle
» Create a simple chunck of code with a simple addition

» Load iris dataset using the following function: data(iris)
» Display your iris data.frame, writing iris in a chunk.

o Add df_print: paged in your YAML header in the html document option and display the iris data.frame again.
o Show rows 6 by 6 by using the rows.print options in chunk option
» Show the boxplot of the iris dataset using boxplot(iris)

» Write the mean Sepal length, embedded in a text
« Show Sepal length, width and Petal length, width using tabs and the function plot(), e.g. plot(iris$Sepal.Width)

» Add sessionInfo() at the end of the document
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