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CHAPTER

Overview of R and RStudio

OBJECTIVE

This chapter shows you how to set up RStudio and use it to run R scripts. You will
learn about RStudio Cloud and RStudio Desktop, the 2 important and user-friendly
R editors that are used throughout this book to run R scripts. After showing how
you can set up these 2 platforms, I will cover the basics of the R language as well.
After reading this chapter, you will be able to write and successfully run R scripts
that implement simple data analyses.
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2.1 Introduction

In this chapter, you will learn how to set up the R environment that you
need to start doing some data analysis. I mentioned in chapter 1 that the use
of R in this book will be done through the user-friendly interface RStudio.
Given the growing popularity of R in the past several years, many alternative
R editors were developed. However, RStudio is widely recognized as being one
of the best R interfaces being used today. Moreover, it comes with a free version
that has all the features that you will ever need.

As a beginner, you have 2 options for using RStudio. One option is RStudio
Cloud (renamed as “Posit Cloud” since 2022)" and the second option is RStudio
Desktop. RStudio Cloud requires that you remain connected to the Internet at
all times as it is a managed cloud instance of the RStudio Integrated Develop-
ment Environment (IDE). RStudio Desktop on the other hand, is a standalone
desktop application used as interface to the version of R installed at your local
Windows, Mac OS X, or Linux workstation. Once installed, RStudio Desktop
does not require the Internet nor any other software to work.

If you are an absolute beginner and have a reliable Internet service

each time you want to work, then | would recommend RStudio Cloud.
Otherwise, | recommend that you use RStudio Desktop.

I will review RStudio Cloud in section 2.2, and RStudio Desktop in section
2.3.

2.2 RStudio Cloud

As a tool for learning to use R, I do believe that RStudio Cloud would be
hard to beat for those with continuous Internet access, and will likely remain
unbeatable in a foreseeable future. I like this product very much even though I
am an experienced R user. RStudio Cloud requires no installation. As soon as
you sign up, you will only need your log-in information to start working.

!Throughout this chapter, I will still use the term “RStudio Cloud” to refer to RStudio
in the cloud through “Posit Cloud”. In fact, Posit Cloud offers more than RStudio in the
cloud.
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e Before you can use RStudio Cloud you need to register with the following
web address:

https://posit.cloud/

Although you have the Free, Basic, Standard, Instructor and Student
plans, you need to start with the Free plan as a beginner. The registration
process is intuitive and self-explanatory, and requires only to fill out the
simple form showed in Figure 2.1.

Already have an account?
LogIn Sign Up
[Emai
Password ;
First name
Last name

Figure 2.1: Signing Up to RStudio Cloud

After completing this form and clicking on the button, an
email will be sent to the address you provided. Upon receiving that email,
you will need to click on the “verify your email” action link within 72
hours. You can then go back to the registration page to click on the
“Continue” button. That is it. You are now ready to start using the
cloud version of RStudio.

e Once the RStudio Cloud dashboard opens, you need to know one funda-
mental thing about this new environment. A project is the fundamental
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unit of work in RStudio Cloud. That is, you will start any task in RStudio

by first creating a project. This is done by clicking on the
button on the right-hand side of the screen as shown in Figure 2.2. You
will select the first option “New RStudio Project.” Do not get distracted
by the many options offered by this dashboard. You will have time to be-
come familiar with them at a later time. You cannot be a beginner and
an experienced R user at the same time.

@ KILEM GWET

New Project
@ New RStudio Projﬁ

J@ New Jupyter Project

New RStudio Project

o New Project from Git Repository

Figure 2.2: Creating a New Project in RStudio Cloud

e When you launch RStudio Cloud for the first time, its dashboard will
have 2 sides. The left side is the “navigation sidebar,” whereas the right
side is your workspace. The navigation sidebar is where you will find a
lot of resources for learning about the RStudio platform. Do not hesitate
to explore it at length whenever you can.

The initial workspace you will see after launching RStudio Cloud for the
first time will look like the picture in Figure 2.3. This appearance may
change by the time you experiment with RStudio Cloud, due to new
updates to the platform. The current guidelines provided here will still
be useful, although some objects may have been relocated.

The first thing to do is to name your project by clicking on “Untitled

Project” and by typing your project’s name. The “RStudio Console”
pane is where you would type R commands to create R objects, which
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will appears in the “Environment” pane. The “Project Directory” is where
the different data files of your project are stored.

Before, you begin working, I strongly recommend adding the “Scripts” pane
to your Workspace of Figure 2.3, so that your new Workspace looks like Figure
2.5. The “Scripts” pane is a place where you type a series of R commands prior
to executing them. You would add the Script pane to your workspace by going
to the main horizontal menu and by selecting File > New File > R Script
as shown in Figure 2./. From now on, I will always assume that your workspace
is similar to what you see in Figure 2.5.

Your Workspace / Untitled Project « ciktorene jurproc -\ §

File Edit Code View Plots Session, Build Debug Profile Tools Help

0@ HE A Gotofile/fund
— B Name your

Console  Terminal ©  Jobs projec’[ here < Environment History Connections  Tutorial
R R4.10 - /cloud/project/ “# L Import Dataset + " 123 M + 3,'/

. R+ () Clobal Environment « .
R version 4.1.0 (2021-85-18) -- "Camp Pontanezen” Environment
Copyright (C) 2021 The R Foundation for Statistical Computing

Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY. Fils Plots Packages Help Viewer
You are welcome to redistribute it under certain conditions. %
Type 'license() or 'licence()’ for distribution details. O Newhqder OUpload O Delete |Rename  {fHore -

@ Clouc\ project

R is a collaborative project with many contributors.

Type "contributors()' for more information and = o
"citation()" on how to cite R or R packages in publications. t.

Type 'demo()’ for some demos, 'help()' for on-line help, or . Ll PijECt W
'help.start()" for an HTML browser interface to help. L project.Rpro) 2058

Type 'q()" to quit §

Directory
RStudio Console

)|

Figure 2.3: Initial Workspace in RStudio Cloud
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Your Workspace / Untitled Project « cick to name your project

E Edit Code View Plots Session Build Debug Profile Tools Help

New File @ RScript Ctld+Alt+Shift+N
~<* Open File... Ctrl+Q ;& R Notebook Create a new R script
- ila i L
< Open File in New Column... & R Markdown... 2 =
Recent Files ) &' Shiny Web App... |
Import Dataset @ Plumber APL...
Save Ctrl+9 C] CFile
Save As... @ C++ File iles
3 save All Ctri+Alt+S h| Header File | New
J C
Print.. wo Markdown File &
Close Crriew @) HTMLFile 3
Close All Ctritshiftsw S CSSFlle b
Close All Except Current  Ctrl+Alt+Shift+w 2 Javascript File -
Type 'q()" to quit R. © D3 Seript
> ? | Python Script
B Shell Script

Figure 2.4: Creating the “Scripts” Window

Your Workspace / myFirstProject - RAM o]

File Edit Code View Plots Session Build Debug Profile Tools Help

-l H A Co to file/functior - Addins -
@ | Untitled1 =) Environment  History Connections Tutorial
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1 R » 7k Global Environment ~
Scripts I
Environment is empty
Environment
1 (Top Level) & R Script <
Console  Terminal Jobs ==l Files Plots Packages Help Viewer
(R R4.1.0 - /cloud/project/ © | New Peider © | Upload © Delete = | Rename {iMure
s. ~ [ 4w Cloud ™groject
Type 'license()' or 'licence()' for distribution details. A Size
R is a collaborative project with t.
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‘citation()' on how to cite R or R tion g i 3
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Type 'demo()' for some demos, 'help()' for on-line help, or
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>

Figure 2.5: Recommended Workspace in RStudio Cloud
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2.3 RStudio Desktop

If you want to use RStudio with or without Internet, then you need to
install it locally on your machine. The process is still simple, and both R and
RStudio have free versions. Even experienced individual users like myself still
use these free versions, which are likely to satisfy all of your needs.

You need to install 2 programs. The first program you need is R, and the
second is RStudio. R is the language in which the commands will be issued, and
RStudio the interface that you will use to interact with the R language. Since
RStudio does not come with R, both products must be installed separately.

e Installing R
To start, go to the website https://cloud.r-project.org/. It is The Com-
prehensive R Archive Network, best known in the R world by the acronym
CRAN. The appearance of the main part of this webpage is shown in
Figure 2.6. Click on the appropriate link and follow the instructions to
download and install R. Do not get distracted by the plethora of infor-
mation presented on this page. R is a system that aims at offering many
different ways for resolving the same problem. The challenge is not to
find the best option. Instead, it is to focus on one option that works well.

The Comprehensive R Archive Network

Download and Install R

To download the R
Precompiled binary distributions of the base system and contributed packagesE={eJ i\ E[R=BRYeT TN 3115 8 (oS
want one of 1 forsof KT on one of these links,
depending on your system

* Download R for macOS
»_Download R for Windows

R is part of many Linux distributions, you should check with your Linux package management system in addition to the
link above.

Source Code for all Platforms

‘Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source
code. The sources have to be compiled before you can use them. If you do not know what this means, you probably do
not want to do it!

» The latest release (2021-11-01, Bird Hippie) R-4.1.2.tar.gz, read what's new in the latest version.

Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

Daily snapshots of current patched and development versions are available here. Please read about new features
and bug fixes before filing corresponding feature requests or bug reports.

Source code of older versions of R is available here.

Contributed extension packages

Figure 2.6: The Comprehensive R Archive Network’s Webpage
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e Installing RStudio Desktop
To install RStudio, first visit the following webpage:

https://posit.co/download/rstudio-desktop/

Depending on the operating system you are using (e.g. Windows, ma-
cOS, Ubuntu,...) you need to download the appropriate installation file.
Then double-click on the downloaded file and follow the instructions for
installing RStudio Desktop.

Organizing the Workspace

The first time you open RStudio Desktop after installation, you will see a
window with 3 panes as shown in Figure 2.7. Let us review each of these panes
and their respective roles in a typical RStudio session.

@ Downloads - RStudio — O X
File  Edit Code View Plots Session Build Debug Profile  Tools  Help
O -opl- = Go to file/function - Addins ~ Rl Downloads ~
Console  Terminal Jobs = i History C i Tutorial -
‘R R4.1.1 - C/Users/GWET-ASUS-14/Downloads/ ol | £ Import Dataset ~ ) 115 MiB ~ ’, List + -
R~ ] Global Environment ~
R version 4.1.1 (2021-08-10) -- "Kick Things"

Copyright (C) 2021 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit) X .
Environment is empty Env'ronment
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it und}:r certain conditions.
Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors. .
Type 'contributors()' for more information and Files Plots Packages Help Viewer =0
‘citation(Q' on how to cite R or R packages in publications. © | NewFolder | @ Delete (=] Rename | gk More ~

) Home R

A Name Size Modified

RData 3.9KB Nov 3, 2021, 1:48 Al
.Renviron 418 Aug 1, 2021, 2:47 Al
Rhistory 15.1 KB Nov 5, 2021, 2:28 Al

Type 'demo()' for some demos, 'help()' for on-Tline help, or
'help.start()" for an HTML browser interface to help.
Type 'g()' to quit R.

>
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Figure 2.7: Initial RStudio Desktop Workspace

The first and largest pane on the left-hand side is the RStudio Console
where you can type R commands at the prompt. Its appearance is similar to

https://agreestat.com/books/pca4r/ https://agreestat.com/books/



Get the entire ebook for $9.99 using the link: https:/sites.fastspring.com/agreestat/instant/pca4rstudio/

2.3. RStudio Desktop

_ 27 -

that of RStudio Cloud. The Environment pane displays among other things all
R objects that you create, whereas the Files pane shows various directories,
files and more. I suggest you also add another useful window for Scripts so that
your R workspace’s appearance is as shown in Figure 2.9. This is done by going
to the main horizontal menu and selecting File > New File > R Script as

shown in Figure 2.8.
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Figure 2.8: Creating the Scripts Window in RStudio Desktop
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Figure 2.9: RStudio Desktop Workspace with Scripts Pane
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2.4 Using RStudio

In this section, you will learn how to write and execute basic R commands
in RStudio. You will also see what a typical RStudio workflow looks like, from
the creation of a script file, to its execution in batch mode.

2.4.1 R Commands in RStudio

Let us now see a few things that you can do in this new platform, by
crunching some numbers:

e You can always clean the Console any time by selecting it and typing
CTRL+L. It is a tip that you will use very often in RStudio.

e Within the console, you can perform all the basic arithmetic operations.
At the prompt, you can type then press ENTER to see the answer

“5” as shown in Figure 2.10. Next, type and press ENTER to

obtain “17,” which represents 1+42 = 17. Finally, you can compute 34++/5
by typing the R command to get the answer “5.236068.”
Note that R commands are case sensitive. That is executing the command
SQRT(5) as opposed to sqrt(5) will produce an error message.

Console  Terminal Jobs

R R4.1.1 - C/Users/GWET-ASUS-14/Downloads/
> 1+4
[1] 5
> 1+4A2
L] 17
> 3+sqrt(5)
[1] 5.236068
55

Figure 2.10: Basic Arithmetics on RStudio Console

You may want to know why the R console always displays [1] right
before the result. Because RStudio console often prints multiple-element
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