
Machine learning and data science
with R



Getting started with R and RStudio

• R is open source and freely available.

• R is available for Windows, Mac and Linux operating systems.

• R has an extensive and coherent set of tools for statistical analysis.

• R has an extensive and highly flexible graphical facility capable of producing publication quality figures.

• R has an expanding set of freely available ‘packages’ to extend R’s capabilities.

• R has an extensive support network with numerous online and freely available documents.



• A collection of R functions that can be shared among users is called a package. Free packages exist for each 
of the machine learning algorithms 

• If you are interested in the breadth of R packages, you can view a list at Comprehensive R Archive Network
(CRAN), a collection of web sites located around the world to provide the most up-to-date versions of R 
software and packages

• The Packages a total 6,779 packages were available



Installing R

•To get up and running the first thing you need to do is install R. R is freely available for Windows, Mac and 

Linux operating systems from the Comprehensive R Archive Network (CRAN) website. For Windows and 

Mac users we suggest you download and install the pre-compiled binary versions.

https://cloud.r-project.org/


Testing R

•Whichever operating system you’re using, once you have installed R you need to check its working 

properly. The easiest way to do this is to start R by double clicking on the R icon (Windows or Mac) or by 

typing R into the Console (Linux). You should see the R Console and you should be able to type R 

commands into the Console after the command prompt >. Try typing the following R code and then press 

enter (don’t worry of you don’t understand this - we’re just checking if R works)

> plot(1:10)

2 4 6 8 10



Installing RStudio

•Whilst its eminently possible to just use the base installation of R (many people do), we will be using a 

popular Integrated Development Environment (IDE) called RStudio.

• RStudio can be thought of as an add-on to R which provides a more user-friendly interface, incorporating the 
R Console, a script editor and other useful functionality (like R markdown and Git Hub integration). You can 
find more information about RStudio here

https://rstudio.com/


Testing RStudio



The large window (aka pane) on the left is the Console window. The window on the top right is the 
Environment / History / Connections pane and the bottom right window is the Files / Plots / Packages / Help 
/ Viewer window



Console



An R script is just a plain text file with a .R file extension which contains your lines of R code. These lines of code are then 
sourced into the R Console line by line. To create a new R script click on the ‘File’ menu then select New File –> R Script.



Notice that you have a new window (called the Source pane) in the top left of RStudio and the Console is now in 
the bottom left position. The new window is a script editor and where you will write your code.





Environment/History/Connections

• The ‘Environment’ tab displays all the objects you have created in the current (global) environment.

These objects can be things like data you have imported or functions you have written. Objects can be

displayed as a List

• The ‘History’ tab contains a list of all the commands you have entered into the R Console. You can

search back through your history for the line of code you have forgotten, send selected code back to the

Console or Source window. We usually never use this as we always refer back to our R script.

• The ‘Connections’ tab allows you to connect to various data sources such as external databases.



Files/Plots/Packages/Help/Viewer

• The ‘Files’ tab lists all external files and directories in the current working directory on your computer. It
works like file explorer (Windows) or Finder (Mac). You can open, copy, rename, move and delete files listed
in the window.

• The ‘Plots’ tab is where all the plots you create in R are displayed (unless you tell R otherwise). You can
‘zoom’ into the plots to make them larger using the magnifying glass button, and scroll back through
previously created plots using the arrow buttons. There is also the option of exporting plots to an external file
using the ‘Export’ drop down menu. Plots can be exported in various file formats such as jpeg, png, pdf, tiff or
copied to the clipboard .

• The ‘Packages’ tab lists all of the packages that you have installed on your computer. You can also install new
packages and update existing packages by clicking on the ‘Install’ and ‘Update’ buttons respectively.

• The ‘Help’ tab displays the R help documentation for any function.

• The ‘Viewer’ tab displays local web content such as web graphics generated by some packages.



CRAN packages

•To install a package from CRAN you can use the install.packages() function. For example if you want to install 
the remotes package enter the following code into the Console window of RStudio (note: you will need a working 
internet connection to do this)

•install.packages('remotes', dependencies = TRUE)

•You may be asked to select a CRAN mirror, just select ‘0-cloud’ or a mirror near to your location. The 
dependencies = TRUE argument ensures that additional packages that are required will also be installed.

•It’s good practice to occasionally update your previously installed packages to get access to new functionality and 
bug fixes. To update CRAN packages you can use the update.packages() function (you will need a working 
internet connection for this)b

•update.packages(ask = FALSE)

•The ask = FALSE argument avoids having to confirm every package download which can be a pain if you have 
many packages installed.



Using packages

•Once you have installed a package onto your computer it is not immediately available for you to use. To 

use a package you first need to load the package by using the library() function. For example, to load the 

remotes package you previously installed

•library(remotes)

• The library() function will also load any additional packages required and may print out additional package 
information. It is important to realise that every time you start a new R session (or restore a previously saved 
session) you need to load the packages you will be using. We tend to put all our library() statements required 
for our analysis near the top of our R scripts to make them easily accessible and easy to add to as our code 
develops.



Projects in Rstudio
To create a project, open RStudio and select File -> New Project... from the menu. You can create either an 
entirely new project, a project from an existing directory or a version controlled project (see the GitHub Chapter 
for further details about this). In this Chapter we will create a project in a new directory.



You can also create a new project by clicking on the ‘Project’ button in the top right of RStudio and selecting 
‘New Project…’



In the next window select ‘New Project’.



Now enter the name of the directory you want to create in the ‘Directory name:’ field

(we’ll call it first_project for this Chapter). If you want to change the location of the directory on your 

computer click the ‘Browse…’ button and navigate to where you would like to create the directory. We always 

tick the ‘Open in new session’ box as well. Finally, hit the ‘Create Project’ to create the new project.



Once your new project has been created you will now have a new folder on your computer that contains an RStudio project 
file called first_project.Rproj. This .Rproj file contains various project options (but you shouldn’t really interact with it) and 
can also be used as a shortcut for opening the project directly from the file system (just double click on it). You can check this 
out in the ‘Files’ tab in RStudio (or in Finder if you’re on a Mac or File Explorer in Windows).



The last thing we suggest you do is select Tools -> Project Options... from the menu. Click on the ‘General’ tab 
on the left hand side and then change the values for ‘Restore .RData into workspace at startup’ and ‘Save 
workspace to .RData on exit’ from ‘Default’ to ‘No’. This ensures that every time you open your project you 
start with a clean R session. You don’t have to do this (many people don’t) but we prefer to start with a 
completely clean workspace whenever we open our projects to avoid any potential conflicts with things we have 
done in previous sessions. The downside to this is that you will need to rerun your R code every time you open 
you project.



Working directories

The working directory is the default location where R will look for files you want to load and where it will put 

any files you save. One of the great things about using RStudio Projects is that when you open a project it will 

automatically set your working directory to the appropriate location. You can check the file path of your 

working directory by looking at bar at the top of the Console pane. 



You can also use the getwd() function in the Console which returns the file path of the current working 
directory.



FILE NAMES
You can create your directory structure using Windows Explorer (or Finder on a Mac) or within RStudio by 
clicking on the ‘New folder’ button in the ‘Files’ pane.



Thank you
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