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R, the Tidyverse, and basic data science principles




/ Visualise
Import — Tidy — Transform ) — Communicate
Plots
k_/ Model bles
Understand Data report
3 J

Program

Wickham et al., 2019. Welcome to the Tidyverse. Journal of Open Source Software 4, 1686. https://doi.org/10.21105/j0ss.01686



https://doi.org/10.21105/joss.01686




-
)
=
m
(49]
®)

<

=



If statistics programs/languages were cars..

. T LLER
Ve i fmeu
dlyf t I__.. _'--! L . '.‘



1. Python

2. JavaScript

3. Java

4.C#

5. C++

6. PHP

7. Ruby

8. Swift

9R —mM —r

10.5QL

11. Kotlin

12. TypeScript

13. Go

14. Rust
15. Scala

16. Dart
17. Perl
18. MATLAB

19. VBA or (Visual Basic for Applications)

Top 20 Programming Languages to Learn in 2025

The list of the best programming languages is sourced from the Stack Overflow Developer Survey, GitHub Octoverse,
and the TIOBE Index. We've also analyzed job market demand through platforms like Indeed, Glassdoor, and LinkedIn to
highlight the skills companies are currently hiring for. We have provided information about the top programming

languages to learn, as well as those offering the highest salaries:

J————

9.R

R is a statistical computing and graphics language and environment. It is very much extensible and has a large collection

of abilities and technigues in its niche, thus being a favorite choice for doing data analysis and academic research.

Key Features

* Designed for statistical computing and data visualization; excels in data manipulation and graphical output.
s Performance Llags in non-statistical tasks; challenging for non-statisticians.
s Preferred for data analysis, statistics, and academic research.

* Widely used in academia and data science communities. Category Details
I Learning Curve Moderate to steep
Average Salary 5105,000 per year
Platforms Cross-platform
Lewvel Intermediate to Advanced
Key Skills Diata Analysis, Statistics, Visualization

20. Shell Scripting

Companies Using Google, Facebook, Twitter, Airbnb
Community Size Large and active

Ecosystem Maturity  Mature with extensive statistical libraries

https://www.geeksforgeeks.org/top-programming-languages/#20-best-programming-languages-in-2025



10 Best Language for Machine Learning
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https://www.geeksforgeeks.org/best-language-for-machine-learning/
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The Popularity of Data Science Software
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Comprehensive
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Currently, the CRAN package repository features 19875 available packages.
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Plot by Gergely Dardczi
https://qgist.github.com/daroczig/3cf06d6db4be2bbe3368
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Navigating Rstudio

* Panes (Console, Environment, Plot, Script)

Scripts and .Rmd files

Rstudio Projects

Autocomplete

F1 for help



https://www.tidyverse.org/blog/2017/12/workflow-vs-script/?s=09

~ Addins ~

Console  Terminal Jobs

R R412 -~/

R version 4.1.2 (2021-11-01) -- "Bird Hippie"
Ccopyright (C) 2021 The R Foundation for statistical Computing
Platform: x86_64-w64-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.

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-1ine help, or
'help.start()' for an HTML browser interface to help.
Type 'qQ)' to quit R.

>

Environment  History  Connections  Tutorial
“* Import Dataset ~ 173 MiB ~

Global Environment ~

Environment is empty

The environment

] Project: (None) 4

Files Plots Packages Help Viewer

(x]

THE CONSOLE

Files, Plots,
Packages and
Help




file Edit Code View Plots Session Build Debug Profile  Tools Help
QO -2 Go to file/functio ~ Addins ~

@] Untitled1

SourceonSave | Q7+

Console  Terminal Jobs
R R412 -~/

R version 4.1.2 (2021-11-01) -- "Bird Hippie"
Copyright (C) 2021 The R Foundation for statistical Computing
Platform: x86_64-w64-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.

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.

>

| The Script |

THE CONSOLE

L3

Source ¥

Environment  History ~ Connections Tutorial
Import Dataset ~ 173 MiB ~

Global Environment ~

Environment is empty

The environment

L. Project: (None)

Files, Plots,
Packages and
Help




@hadleywickham

g Hadley Wickham &

DO THIS NOW (if you care about reproducibility)
Hrstats

ﬂ% Sharon Machlis @sharon000 - Aug 23, 2018

Tired of saying "No" each time RStudio asks you if you want to save your
workspace upon exit? You can tell RStudio to stop asking with Preferences >
General > Save workspace to .RData on exit Never

Rstudio

setup

Hrstats

?.:;.f_ General
Code
> Console
.q] Appearance
Pane Layout
| Packages
R Markdown
@ sweave

ABC

v Spelling

W Gitysvn

'G;- Publishing

. Terminal

6 Accessibility

P Puthan

]
~ Basic | Graphics Advanced

R Sessions

R version:

[Default] [64-bit] C:\Users\sharsted\Documen

Default working directory (when not in a project):

Restore most recently opened project at startup

Restore previously open source documents at startup
Workspace

Restore .RData into workspace at startup
Save workspace to .RData on exit: | Never ¥
History

v Always save history (even when not saving .RData)

+ Remove duplicate entries in history
Other
v Wrap around when navigating to previous/next tab

v Automatically notify me of updates to RStudio

v Send automated crash reports to RStudio



Options

General Editing Formatting Saving Completion Diagnostics

Code General

«| Highlight selected word
>
Console Highlight selected line
T «| Show line numbers
i Appearance
Relative line numbers
Pane Layout | Show margin
Margin column: [ED |

Packages )
Show whitespace characters

Rst u d I O R Markdown Indentation guides: | Mone V:
A
e L

Python

Setu p | Blinking cursor

Allow scroll past end of document

Sweave | Allow drag and drop of text

Rainbow ( )

Fold style:| Startand End v |

i Spelling
Syntax
W Givsun
+| Highlight R function calls
-'E;. Publishing | Enable preview of named and hexadecimal colors

+| Use rainbow parentheses

- Terminal

) Accessibility

o Copilot

QK Cance Apply




Options

< General Editing Display Saving Diagnostics
Code Rand C/C++
Show code completions: | Automatically v
= Console
v Allow automatic completions in console
ﬁ! - -
i/ Appearance v Insert parentheses after function completions

v) Show help tooltip after function completions
Pane Layout ) .
+) Show help tooltip on cursor idle
Packages v Insert spaces around equals for argument completions

. ' +) Use tab for autocompletions
RSt U d I O R Markdown

Use tab for multiline autocompletions

S et U p @ sweave Other Languages
ions: | A icall
A u to CO m p | ete % Spelling Show code completions: | Automatically v

Keyword and text-based completions are supported for several other languages
" Git/SVN including JavaScript, HTML, CSS, Python, and SQL.

"5;— Publishing

. Terminal

ﬁ Accessibility

Completion Delay
Show completions after characters entered: 2

Show completions after keyboard idle (ms): 100

o Python

OK Cancel Apply




RmarkDown

setup

Options

General
Code
=| Console
¥ Appearance
Pane Layout
| Packages
@ R Markdown
a Python
@ Sweave

i Spelling

W civsun

/8, Publishing

- Terminal

@ Accessibility

O Copilot

Basic Advanced Visual Citations

R Markdown

| Soft-wrap R Markdown files

Show output inline for all R Markdown documents
Show output preview in: | Viewer Pane v| N

Show equation and image previews: | Inling - |

Evaluate chunks in directory: | Docurmnent v|

Document Qutline

Show document outline by default

Show in document cutline: | Sections Cnly v:

Document outline font size: | g |

R Motebooks

| Execute setup chunk automatically in notebooks

| Hide conscle automatically when executing notebook chunks

7! Using R Notebooks
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<- (The Assignment operator )

2+2

4

a<-2+2
No Output?
Where is the a?

a

4

a<-a+?2



(comments)

2+3

Comments are useful for many things.
First and foremost - explaining your code

The person who will most likely benefit from your comments is future you!



Functions

Name of the

function Arguments

)=

sample (x, size, replace = FALSE, prob = NULL)

%{_J

These two arguments have a
default value.
How can you see this?



Functions

sample(1:6, 6)
346521

sample(1:6, 6, replace = TRUE)
651462

sample {base} R Documentation

Random Samples and Permutations

Description

sample takes a sample of the specified size from the elements of x using either with or without replacement.
Usage

sample (x, size, replace = FALSE, prob = NULL)

sample.int (n, size = n, replace = FALSE, prob = NULL,

useHash = (!replace && is.null (prob) && size <= n/2 && n > le7))
Arguments
)4 either a vector of one or more elements from which to choose, or a positive integer. See ‘Details.’
n a positive number, the number of items to choose from. See ‘Details.’
size a non-negative integer giving the number of items to choose.

replace should sampling be with replacement?
prob a vector of probability weights for obtaining the elements of the vector being sampled.

useHash logical indicating if the hash-version of the algorithm should be used. Can only be used for
replace = FALSE, prob = NULL, and size <= n/2, and really should be used for large n, as
useHash=FALSE will use memory proportional to n.



Nested Functions
- You can put a function inside another function

sample(1:6, 1000, replace = TRUE)
[5,6,3,1,5, 3...]

mean(sample(1:6, 1000, replace = TRUE) )
3.521

round(mean(sample(1:6, 1000, replace = TRUE)))
4

round(mean(sample(1:6, 1000, replace = TRUE)), digits = 1)
3.5



The Pipe |>
Nested functions tend to be difficult for humans to read.

Technical:
The pipe transfers the output of one function to the first argument of the following function.

Practical:
Read the pipeas “AND THEN”

Compare:

round(mean(sample(1:6, 1000, replace = TRUE)), digits = 1) sample(1:6, 1000, replace = TRUE) |>
mean() |>
round(digits = 1)



mpg cyl

Mazda RX4 21.0 6
my—data <- mtcars Mazda RX4 Wag 21.0 6
my_data — Datsun 710 22.8 4
- Hornet 4 Drive 21.4 b
Hornet Sportabout 18.7 8
valiant 18.1 6
Duster 360 14.3 8
Merc 240D 24 .4 4
Merc 230 22.8 =
Merc 280 19.2 o
Merc 280C 17.8 b
Merc 4505E 16.4 8
Merc 4505L 17.3 B
my_data |>
group_by(cyl) |>
summarise(
— ﬁ
n= n()l

mean_hp = mean(hp),
sd_hp = sd(hp)
)

oo ch o~ O o oo oo o

110
110

93
110
175
105
245

62

95
123
123
180
180

Ll L b P L g L

[ES N SR WS R WA R WU SN R WS Ry WA R WU SR R L

wt

.620
.875
.320
.215
.440
.460
.570
.190
.150
.440
.440
.070
.730

gsec vs am gear carb

16
17

19
17

17

17.

# A tibble:3x 4

.46
.02
18.
.44
.02
20.
15.
20.
22.
18.
18.
.40

61

22
84
00
90
30
90

60

COHKHRHEHORERORKOO

1

o e e e e e e R e e T e ) e ]

cyl n mean_hp
<dbl> <int> <dbl>
4 11 82.6
6 7  122.
8 14  2009.

1
2
3

L e e L " I VN Ry 0 g W0 S L e
SN R S A e R T I o R e

sd_hp
<dbl>
20.9
24.3
51.0



Daily usage Stack Overflow
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