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Abstract— Learning a new programming language can be a daunting and overwhelming experience, especially for students who are evaluated based on strict criteria and expected to meet specific academic standards. Understanding the syntax of the programming language, while simultaneously trying to figure out how to apply the knowledge in real-life scenarios often discourage beginners. This report is designed to guide learners interested in launching their journey with R programming and the RStudio environment providing a light, yet structured approach of learning the basics — from familiarizing with the user interface to testing commands. 
We start with a quick introduction to the history of R, the founders, its applications across different fields, and more particularly in the field of data science and its branches in real-world scenarios. An insight into the evolution of R through the years is also included. Limitations and other software that can work with R programming are also included in the discussion.
A guide on downloading and installing R and RStudio is included. A section for examples of running basic commands are also included, designed to aid beginners in familiarity with the interfaces, and core functionalities of the R language. Key prerequisites, system requirements, and a shortlist of related resources such as online tutorials, web resources, and communities to help users enhance and expand their learning experience are also included. (Abstract)
Keywords—R programming, RStudio, installation, (key words)
Introduction to R
R is most commonly described as a programming language for statistical computing and graphics. It is a GNU project, which means it is free software. It provides a wide variety of statistical such as linear, nonlinear modeling, classical statistical tests, time-series analysis, etc. as well as graphical techniques, and proven to be highly extensible. Tracing its roots back the to the S programming language, R is a major tool used by professionals across a variety of fields, including but not limited to data science, statistical engineering, data analysis, business intelligence, machine learning, financial analysis, and many more.
History of R
A Dialect of S
Tracing its roots back to the S programming language, R is considered as a dialect of S—a programming language developed by John Chambers, et al at the old Bell Telephone Laboratories. Initially initiated in 1976, S was originally implemented as Fortran libraries as an internal statistical analysis environment and is the language where R is based on. However, its early versions did not contain functions for statistical modeling yet. Over the years S has undergone through multitude of changes and developments, including ownerships. To date, S is currently owned by TIBCO and is its current developer.
Development of R as a Free Software to Present
S language become commercially limited. In 1991, Ross Ihaka and Robert Gentleman in the Department of Statistics at the University of Auckland created R. Here is a short timeline of R’s history: 
· 1991 – Ross Ihaka and Robert Gentleman initiated work on a new dialect of S as a research project for the Department of Statistics at the University of Auckland;
· 1993 – The first public announcement for R was made;
· 1995 – Martin Mächler, a fellow statistician convinced Ross and Robert to use GNU General Public License to make R a free software, making the source code for the entire R system to be accessible interested in working with it;
· 1997 – The R Core Team was formed – a group exclusive to people with write access to R source code. The team reviews and enacts any suggested changes to the language. In the same year, the Comprehensive R Archive Network (CRAN) was formed – an open source repository for all R software packages, extensions, and the R language itself;
· 2000 – R version 1.0.0 was released to the public;
· 2003 – The R Foundation was formed to hold and administer the R Software copyright, and provide support;
· 2004 – R version 2.0.0 was released;
·  2009 – R Journal, an open-access journal for statistical computing and research was established;
· 2013 – R version 3.0.0 was released;
· 2020 – R version 4.0.0 was released;
· June 2023 – Latest version available was 4.3.1
· October 31, 2024 – Latest, and current version of R was released, R version 4.4.2
RStudio by Posit
RStudio is an integrated development environment (IDE) developed by Posit. If R is the language, RStudio is a paper where you write the language. Of course, there are also other IDEs that one may with R, including PyCharm which is also an IDE used for Python. 
Download And Installation

Where to Get the Installation Files 
There are two key components a user must install in order to start working with R – R language, and the IDE, which is this case is the RStudio. [image: A screenshot of a computer

AI-generated content may be incorrect.]Installer files for R are publicly 
Figure 1. The Comprehensive R Archive Network (CRAN)

available from CRAN - https://cran.r-project.org/ website. Different installers for different operating systems are available on the website. Related resources, and packages are also available from the network.
	RStudio installer can be downloaded from Posit website – https://posit.co/download/rstudio-desktop/. Notice on the Posit website that a link to the CRAN website is also included.
[image: A screenshot of a computer
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Figure 2. Posit website for RStudio.
	The installations steps may vary, depending on your operating system. It is imperative that before you download and install both software you must check the minimum system requirements and see if your device meets the criteria. Otherwise, this might lead to incompatibility issues or failure in installations. 
	After a successful installations, you should see both applications in your device. 
[image: ]    Figure 3. R and RStudio application in a MacOS
Launching the RStudio Environment 
After successful installation, you may launch the RStudio environment to start with R. Figure 4 shows how the RStudio environment looks like.

[image: A screenshot of a computer
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AI-generated content may be incorrect.]        Figure 4. RStudio Environment
        Figure 5. RStudio, showing the menu ribbon in an MacOS device
The actual interface may vary, depending on the device’s operating system. However, here are the four panes that should see, as shown in Figure 4. 

· Source Editor – allows users to view and edit various codes
· Console Pane – provides an area to execute the codes interactively
· Environment Pane – includes Environment, History, Connections, and Tutorials
· Files/Plot/Packages/Help – contains multiple tabs which are: 
· Files – mirrors the directory in your device to browse documents/folders
· Plot – area where visual analysis such as histograms, etc. are displayed
· Packages – shows list of installed packages
· Help – access support and knowledge-base articles 

Testing Commands In RStudio
[image: A screenshot of a computer

AI-generated content may be incorrect.]After successfully installing R and RStudio, we put the application to the test. By using a Rdata file sample, we run a series of commands in the Console Pane. See results as show in the figures below.
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AI-generated content may be incorrect.]Figure 7. Testing commands in RStudio (b).
Figure 8. Testing commands in RStudio (c).

	During the first command, >setwd(“"), an error was encountered – Error: unexpected invalid token in "setwd(“". Subsequent commands also encountered various errors such as: 

· > load( "aflsmall.Rdata" ) – Error in readChar(con, 5L, useBytes = TRUE) : cannot open the connection
In addition: Warning message:
In readChar(con, 5L, useBytes = TRUE) :cannot open compressed file 'aflsmall.Rdata', probable reason 'No such file or directory'
· > print(afl.margins) – Error: object 'afl.margins' not found
· > mean(x=afl.margins) – Error: object 'afl.margins' not found
Most of the commands tested contained the error that the object could not be found. To address this, we went back to the first command that was tested. The >setwd(“") command did not work because of a syntax error. The >setwd command is used to set the working directory of the session, and it should follow the format >setwd(dir).
To know the working directory of the session, use the command >getwd(). Loading the sample Rdata file did not work because Rdata file was located in a different folder. In this case, the Rdata was saved in the downloads folder. The Rdata file has to be moved to the same directory as the session directory in order for it to work. After moving both the sample Rdata file, and the session directory into the same location, succeeding tests conducted worked, as shown in Figure 8, and Figure 9. 

Help & Resources

Running across errors and getting lost are to be expected when you are learning a new programming language. As such, knowing where to get help is a helpful tip that both new users and professionals alike may find beneficial. Below are list of websites and resources that may come in handy:

· CRAN – The repository for everything R. Treat this as you R Bible. URL: https://cran.r-project.org/ 
· Help Tab – This is built inside the RStudio environment which contains links to various resources that will help you learn and master R.
· R on Stack Overflow – an online community of R programmers – beginners and professionals alike. URL: https://stackoverflow.com/questions/tagged/r 
· RStudio Github Repository – an online platform for hosting and sharing open-source projects and resources related to R. 
URL: https://github.com/rstudio

Summary
Learning a new programming language can be quite intimidating. However, with enough dedication and determination, one can succeed in mastering R. With a multitude of resources and online communities available, getting the necessary should be easily accessible, especially in today’s time. 

References


R Core Team, The Comprehensive R Archive Network (CRAN). Accessed: Jan. 26, 2025. [Online]. Available: https://cran.r-project.org/.
DataCamp, All About R: A Comprehensive Overview. Accessed: Jan. 25, 2025. [Online]. Available: https://www.datacamp.com/blog/all-about-r.
R. Peng, R Programming for Data Science: History and Overview of R. Accessed: Jan. 25, 2025. [Online]. Available: https://bookdown.org/rdpeng/rprogdatascience/history-and-overview-of-r.html#what-is-r.



image1.png
EEEIé

b

The Conprehensive R Archive Netuork

Downtons and Tostant &

[ T
ey
D o s

ity L . e b ity s st sy i ok v

TE— TI—

e o e e o o o S . o by e

S A —
T CRAN e bl i R ot s el s i s e e

e S s ettt I o iy oo e o i
Al il s e i .

- Some oot v of R sl

ot comion s

et

uestions About &

e o e o vt s e o b e e st

Supportiog comn

i e ki i st o K e S Conpn

T —

R OUS ey e > S —
bty [T A —

[ ——— PR— LTS ——




image2.png
(] 25 https://posit.co/download/rstudio-desktop/

52 PpOSit  PRODUCTS v OPEN SOURCE ™~  USE CASES ™  PARTNERS v  LEARN & SUPPORT v  ABOUT v Q

RStudio and also need common enterprise features,
don't hesitate to book a call with us.

Want to learn about core or advanced workflows in
RStudio? Explore the RStudio User Guide or the
Getting Started section.

1: Install R 2 Install RStudio

that matches your computer’s operating system. DONLORAD . RSUUHE RESQOP FOR TS 13

R is not a Posit product. By clicking on the link This version of RStudio is only supported on
below to download and install R, you are leaving macOS 13 and higher. For earlier macOS
the Posit website. Posit disclaims any obligations environments, please download a previous
and all liability with respect to R and the R version.

website.

Size: 617.71 MB | sHA-256: 46958FB4 | Version:

_ 2024.12.0+467 | Released: 2024-12-16
DOWNLOAD AND INSTALL R





image3.png
BEDR B 00 O asmes

ouc 7 2024 1100 2708 soptens
Ny 2302440 10088 Jopletan
Ducia aem s 73698 gl

onc 7 2024 100 11108 soperion

S s

oo soptcnn

orc s, 202w ASOAM 38D Aopletin

fostipcopepiion 24m8 Aoplcaion




image4.png
-l HEHIS

©7) Untitled1*

Go to file/function

50 [ [Jsourceonsave |[Q /-
Find Next || Prev || All Replace
In selection Match case Whole word Regex |V Wrap
1 load("afsmall.RData")
2 load("aflsmall.RData")
3 setwd()
4 setwd("''")
5 setwd("dir")
6 setwd("dir")
7
Source Editor
7:1 (Top Level) =
Console Terminal Background Jobs
R ~ R4.4.2 - ~/Documents/ITC C605-201BA - RAGA/

~ Addins ~

Replace

Al

= Run | *9

=0

4 Source ~

R Script =

=0

LUT IMe Terms OT VErSLOMN £ OT TIIE LLCEMNSE Ure L U TLLE CULLEU LUFTLINUNMWIILLIL YOU SII0OULU MUve receLved wi

th\n")

cat("this software and which can be displayed by RShowDoc(\"COPYING\").\n")
cat("Version 3 of the license can be displayed by RShowDoc(\"GPL-3\").\n")

cat("\n")

cat("Copies of both versions 2 and 3 of the license can be found\n")
cat("at https://www.R-project.org/Licenses/.\n")

cat("\n")

cat("A small number of files (the API header files listed in\n")

cat("R_DOC_DIR/COPYRIGHTS) are distributed under the\n")

cat("LESSER GNU GENERAL PUBLIC LICENSE, version 2.1 or later.\n")

cat("This can be displayed by RShowDoc(\"LGPL-2.1\"),\n")

cat("or obtained at the URI given.\n")

cat("Version 3 of the license can be displayed by RShowDoc(\"LGPL-3\").\n")

cat("\n")

cat("'Share and Enjoy.'\n\n")
}
<bytecode: 0x117626678>
<environment: namespace:base>
> license()

This software is distributed under the terms of the GNU General

Public License, either Version 2, June 1991 or Version 3, June 2007.

The terms of version 2 of the license are in a file called COPYING

which you should have received with

this software and which can be displayed by RShowDoc("COPYING").
Version 3 of the license can be displayed by RShowDoc("GPL-3").

Console Editor

Environment

< 3

R ~ (7} Global Environment -

History

#* Import Dataset ~

Values
afl.finalists
afl.margins

Connections

Workspace/History

Files Plots Packages

@ Update

Help

bg Install

Name

v wase
boot
class
cluster
codetools
compiler

v] datasets
foreign

v| graphics
v| grDevices
grid
KernSmooth
lattice
vl lsr
MASS
Matrix
v] methods
mgcv
nime
nnet
parallel
rpart

spatial
linn

Pan

- Conlivn Furem

o

Wg Project: (None) ~

Tutorial ==
> 13MiB - | List ~ o
Factor w/ 17 levels "Adelaide","Brisbane",..: 9 10 3 10 9 3 10 3 9 10 ...
num [1:176] 56 31 56 8 32 14 36 56 19 1 ...
Viewer Presentation ==l
T Files/Plots/Packages Voo
ie n base 1 acnaye R B
Bootstrap Functions (Originally by Angelo Canty for S) 1.3-31
Functions for Classification 7.3-22
"Finding Groups in Data": Cluster Analysis Extended Rousseeuw et al. 2.1.6
Code Analysis Tools for R 0.2-20
The R Compiler Package 4.4.2
The R Datasets Package 4.4.2
Read Data Stored by 'Minitab', 'S', 'SAS', 'SPSS', 'Stata’, 'Systat', 'Weka', 0.8-87
'dBase’, ...
The R Graphics Package 4.4.2
The R Graphics Devices and Support for Colours and Fonts 4.4.2
The Grid Graphics Package 4.4.2
Functions for Kernel Smoothing Supporting Wand & Jones (1995) 2.23-24
Trellis Graphics for R 0.22-6
Companion to "Learning Statistics with R" 0.5.2
Support Functions and Datasets for Venables and Ripley's MASS 7.3-61
Sparse and Dense Matrix Classes and Methods 1.7-1
Formal Methods and Classes 4.4.2
Mixed GAM Computation Vehicle with Automatic Smoothness Estimation 1.9-1
Linear and Nonlinear Mixed Effects Models 3.1-166
Feed-Forward Neural Networks and Multinomial Log-Linear Models 7.3-19
Support for Parallel Computation in R 4.4.2
Recursive Partitioning and Regression Trees 4.1.23
Functions for Kriging and Point Pattern Analysis 7.3-17

A AN




image5.png




image6.png
e -
"‘:::,-’.““‘l‘..“’f&;‘; o i

:;"‘,:‘&:"1:‘5?"’ st o oo ...
i o o s i 15

o 25 R o o s

7t ) -y ot o e ot

P T e, e o e 1

eyt
e
et o g ottt
s oy





image7.png




image8.png




image9.png
vaas

cruel

v

Tres

Hir

2

i’!?ff?





