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General overview

= R is a programming language for statistical computing, data analytics and
scientific research. It is one of the most widely used languages by statisticians,
data analysts and researchers to manage, manipulate, analyze and visualize
data.

= Rstudio is an integrated development environment for R that allows users to
interact more easily with R by integrating different aspects of scripting, from
code completion to debugging.

Note: On July 27, 2022, it was announced that Rstudio was changing its name to
Posit to move from an R-exclusive tool to a language agnostic system.

In order to use RStudio, R needs to be installed first.




R and RStudio Installation

= Step 1: Go to the Comprehensive R Archive Network (CRAN) website and
click on “Download R for Windows” (or “Download R for MacOS”).

= Step 2: Click on the “base” subdirectory link (or the package link, .pkg file).

= Step 3: Click on “Download R-4.2.1 for Windows” (the R version available
might be different depending on updates produced after the compilation of
this ppt). The link allows downloading an installer extension (.exe file).

= Step 4: Run the .exe file and step through the installation wizard accepting
the default settings.

Once R is installed, you can then proceed to the installation of RStudio.

"= Step 5: Go to RStudio download website and click on the “Download
RStudio for Windows” button (or the link for the MacQS version).

= Step 6: Run the .exe file and follow the installation instructions. @V
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https://cran.r-project.org/
https://www.rstudio.com/products/rstudio/download/#download

RStudio interface

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
Q- Or =2~ Go to fileffunction ~ Addins ~

Console  Terminal Jobs

R version 4.0.3 (2020-10-10) -- "Bunny-Wunnies Freak Out"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-wbd-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'Ticence()' for distribution details.

Natural Tanguage support but running in an English Tocale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()" on how to cite R or R packages in publications.
Type "demo()' for some demos, 'help()' for on-Tine help, or
"help.start()"' for an HTML browser interface to help.
Type 'q(" to quit R.

>

Command Console

&

L

&l Project: (None) -

Environment History Connections Tutorial
= Import Dataset ~ '

1 Global Environment =

Environment is empty
Environment /History /

Connections/Tutorial
panes

Files Plots Packages Help Viewer

- Export -

Files/Plots/Packages
/Help /Viewer panes

=0

List = =
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RStudio: command console

OR)| | =~ Go to file/function » Addins -

B | Rscript Ctrl+Shift+N Jabs =

;i R Motebook

@ R Markdown...

& shiny Web App.. (2020-10-10) -- fBunny—Wunnigs Ereak out" ]
P :mﬁbgnm 020 The_R Foundation for Statistical Computing
- 4-wod-mingw32/x64 (64-hit)
Text File
b et ile are and comes with ABSOLUTELY NO WARRANTY.

to redistribute it under certain conditions.

1 python Script , To. ; - - . .
o or '"licence()' for distribution details.

®] sqL Script
© | stan File age support but running in an English locale
©] D3 script
& & _ ative project with many contributors.
1 R Sweave f . .
B Rl ors()" for more information and
" how to cite R or R packages in publications.
];; R Presentation
@] RDocumentation..  [or some demos, 'help()' for on-line help, or

METp.start)  tor an HTML browser interface to help.
Type "q()" to quit R.
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RStudio interface with editor window open

RStudio - O ®
File Edit Code View Plots Session Build Debug Profile Tools Help
[ R - B3 u_ Go to file/function ~ Addins ~ R Project: (None) ~
7 Untitledl =] Environment History Connections  Tutorial =
— E = Source onSave | Q A7+ | #Run | *#% P Source + £ B | B Import Dataset = ¥ List = -
1 I l Global Environment ~

Environment is empty

11 (Top Level) + R Script 2
Console  Terminal Jobs = "]  Files Plots Packages Help Viewer -
~f & Export
R version 4.0.3 (2020-10-10) -- "Bunny-Wunnies Freak out"

Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-wb4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type "contributors()' for more information and
"citation()" on how to cite R or R packages in publications.
Type "demo()' for some demos, 'help()' for on-Tine help, or
'help.start()' for an HTML browser interface to help.
Type 'q()’ to quit R.
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RStudio: editor window

@7 Untitled1 e

- E] E] Source on Save | O A7 - | #Run | | PSource -
1]

1:1 (Top Level) 2 R Script &
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RStudio: Environment/History/Connections/Tutorial panels

Environment History Connections  Tutorial Environment History Connections  Tutorial
— ” 2 — = '
=gl =¥ |mport Dataset ~ | & List = | \s = =l o = To Console | =™ To Source DR

} Global Environment -

Enviranment is empty

Environment History Connections  Tutorial Environment History Connections  Tutorial

9 Mew Connection /Jl_\
Connection

The 1=2=zn- package is required to run tutorials

Please click here to install the 1=a-n- package.

I RStudio Tutorials powered by the Learnr package.
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Import dataset tab

Environment History Connections Tutorial
=gl ¥ Import Dataset ~ r's List = | (55 =
% Globa From Text (base)...

From Text (readr)..

From Excel...

From SPss..
From SAS..

From 5tata...
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Import dataset tab (

Import Excel Data
File/URL:
Browse...
Data Preview:
Sepal.Length Sepal Width Petal.Length Petal Width Species
{double) (double) {double) {double) {character)
59 EE] 14 0.2 | s¢ Character
49 3.0 14 0.2 | se Numeric
47 32 13 02 se
Date
48 31 15 0.2 | se
R Include
50 36 0.2 | se
54 X 04| se Skip
46 24 14 0.3 | setosa
50 34 13 0.2 | setosa
44 29 14 0.2 | setosa
49 31 13 0.1 | setosa
54 37 15 0.2 | setosa
48 34 16 0.2 | setosa
45 20 14 0.1 | setosa
43 30 11 0.1 | setosa
40 12 0.2 | setosa
44 15 04 | setosa
54 39 13 04  setosa
-
Previewing first 50 entries.
Import Options: Code Preview: O
. 'I1bra|y(readx'|\
Name: mackows: [ | it Rowas Names iris < read excel ("iris.xlsx")
. View(iris)
Sheet:  Default v Skip: ljl ~|Open Data Viewer
Range: |A1:D10 l:l
7' Reading Excel files using readxl Import Cancel
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Setting the working directory

RSwudio - O X
File Edit Code View Plots Session Build Debug Profile Tools Help
O -l @ A New Session ®] Project: (None) =
9_ Untitled1 Interrupt R =] Environment History Connections  Tutorial =
Source Terminate R... #Run | *% | P Source v = B3 7 Import Dataset ~ ¥ List = -
1] i o
Restart R Ctrl+Shift=F10 To Source File Location T Global Enviranment
Set Working Directory v To Files Pane Location
. . Environment is empty
Load Workspace.. Choose Directory... Ctrl+Shift+H
Save Workspace As...
Clear Workspace...
Quit Sessian... Ctrl+Q
11 (Top Level) + R Script 2
Console  Terminal Jobs = "]  Files Plots Packages Help Viewer -
~f & Export
R version 4.0.3 (2020-10-10) -- "Bunny-Wunnies Freak out"

Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-wb4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type "contributors()' for more information and
"citation()" on how to cite R or R packages in publications.
Type "demo()' for some demos, 'help()' for on-Tine help, or
'help.start()' for an HTML browser interface to help.
Type 'q()’ to quit R.

=




RStudio: Files/Plots/Packages/Help/Viewer panels

Files Plots Packages Help Viewer Files Plots Packages Help Viewer
© 1 New Folder | @ | Delete _= | Rename {} Maore - -~ Export ~
C>D
MName
L
Files Plots Packages Help Viewer Files Plots Packages Help Viewer
&1 Install @ Update = O i\
Name Home -  Find in Topic
User Library
abind R R Resources
3005
ape Learning R Online
ash CRAN Task Views
askpass R on StackOverflow
assertthat Getting Help with R ‘
aTsh ’
LA

backports &
& BEVELOBHENT d
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Packages

" Packages: extensions that contain code, data, and documentation in a
standardized format that can be installed and used by users of R to solve
specific analytical problems.

" The base version of R already includes many useful packages that allow
performing elementary tasks such as simple calculations, data exploration, and
loading of text data files.

= Complex tasks may require intensive coding using base packages functions, but
are made easier by user-supplied packages.
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Packages (2)

To install a package from CRAN (the official repository for user contributed R
packages) and then load it, use the following commands:

install.packages(“name of the package”)

library(“name of the package”)

Another way to install packages is to use the Install Packages tab:

Files Plots Packages Help Viewer

Ol Install) @ Update

M Install Packages

«| Install from: ?! Configuring Repositaries
User Li el
Repository (CRAN) v

d

Packages (separate multiple with space or comma):

2 |

d] Install to Librany:
C:/Jsers/Dicandia/OneDrive - Food and Agriculture Organizatic ¥

a1

a{ |¥IInstall dependencies Q v&

N [ A
Install Cancel p a
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Packages (3)

" R packages are sometimes updated to improve or modify functionality. It is

advisable to occasionally update the packages installed on your computer.

" You can update your installed R packages in RStudio by clicking
the Update button in the toolbar in the Packages panel.

Files Plots Packages Help Viewer
O) Install Update
Update Packages
WE
Package Installed Available MNEWS
UEEr Lilj backports 1.21 1.4.1
BAMMtools 2.1.8 219
ab _
BBmisc 1.1 112
ady bdsmatrix 13-4 136
3 P BH 1.75.0-0 1.78.0-0
bitops 1.0-6 1.0-7
=
blob 1.2.1 1.2.3
ds bookdown 0.21 0.27
as brew 1.0-6 1.0-7
brio 1.1.1 1.1.3 - v
aT SV
b Select Nane : Cancel 5 d
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List of packages used in the training

openxlsx Read, Write and Edit manipulation

xlsx Files dplyr A fast, consistent tool for
readxl| Only read excel files working with data frame
data.table Fast file reader, writer tidyr Tools to help to create tidy
haven Import and Export 'SPSS’, data

'Stata’ and 'SAS' Files

For various uses | Description

Boruta
relaimpo
car
Imed4

RLRsim

RColorBrewer

Wrapper algorithm for all relevant Feature Selection
Relative Importance of regressors in linear models
Companion to Applied Regression

Fit linear and generalized linear mixed-effects models

Exact (Restricted) Likelihood Ratio Tests for Mixed and
Additive Models

Provides color schemes for graphics



List of packages used in the training

For analysis of complex IRICHEEEN 0 omdi | mind |~ SAEval
survey samples Estimation
survey
. For .daic.| ggplot2
ReGencsee: visualization

raster Reading, writing, manipulating, analyzing and modeling

of spatial data.

tabularaster Tidy Tools for Raster’ Data
sp Classes and methods for spatial data
rgdal Bindings for the ‘Geospatial’ Data Abstraction Library
sf Support for simple features, a standardized way to encode

spatial vector data

spdep Provide tools to study spatial dependence

geodata Functions for downloading of geographic data for use in
spatial analysis and mapping.



R basics

PRACTICAL EXAMPLES IN RSTUDIO
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Thank you!
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