Why learn the Tidyverse?
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R - A computer language tor scientists

Machine
language
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R - A computer language tor scientists

map ()

sapply()
for()

C++

Human Machine

>

thought language
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Tidyverse



R Packages



functionl() function5() function9() functionD()
function2() functiono() functionA() functionkE()
function3() function7() functionB() functionF()

functiond4() function8() functionC() functionG()



functionl()
functionZ2()

function3()
function4()

Base R



Base R

function5()
functiono()

function/()
function8()

function9()
functionA()
functionB()
functionC()

R Packages

functionD()
functionkE()
functionF()
functionG(O)




Using packages

1

tnstall.packages("foo™)

Downloads files to computer
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Using packages

2

1

tnstall.packages("foo") Library("foo")

Downloads files to computer Loads package
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The Tidyverse

A collection of modern R packages that share common
philosophies, embed best practices, and are desighed to
work together.

] Rd2roxygen
rmmﬂ:ﬁ’,s
bigrquery mentoise
magprittr
hamespace assertthglzyeval

RSQLite

fueleconomy geozoo

RMysQL dplyr
tidyr

nycflights13 wesanderson

nasaweather C’y profr

sUbplot
escridéDisplay touBGui

itertools HistDdtsterfly
resfiape

meifly

babynames classifly

rggobi

Display by Adolfo Allvarez
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tidyverse

An R package that serves as a short cut for installing
and loading the components of the tidyverse.

Llibrary("tidyverse™)
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install.packages("tidyverse")

does the equivalent of

install.packages("ggplot2™)
install.packages("dplyr™)
install.packages("tidyr")
install.packages("readr")
install.packages("purrr"™)
install.packages("tibble")
install.packages("hms™)
install.packages("stringr™)
install.packages("lubridate™)
install.packages("forcats")
install.packages("DBI")
install.packages("haven™)
install.packages("httr")
install.packages("jsonlite")
install.packages("readxl")
install.packages("rvest™)
install.packages("xml2")
install.packages("modelr™)
install.packages("broom™)

CC by RStudio
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install.packages("tidyverse")

Library("tidyverse™)

does the equivalent of

does the equivalent of

install.packages("ggplot2™)
install.packages("dplyr™)
install.packages("tidyr")
install.packages("readr")
install.packages("purrr"™)

install.packages("tibble")

library("ggplot2™)
library("dplyr™")
library("tidyr")
library("readr")
library("purrr™)
library("tibble")
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install.packages("tidyverse") Library("tidyverse")

does the equivalent of does the equivalent of

install.packages("ggplot2™) library("ggplot2™)

install.packages("dplyr™) library("dplyr™) Visualization tOOlS
install.packages("tidyr™) Library("tidyr")

install.packages("readr™) Library("readr™)

install.packages("purrr™) library("purrr™) Six functions

install.packages("tibble™) Llibrary("tibble")
o arrange)

filter()

install.packages("hms™)

install.packages("stringr")

install.packages("lubridate™) SeleCt()
install.packages("forcats") nﬂUtate()
install.packages("DBI") summarise()
install.packages("haven") grou p_by()

install.packages("httr")
install.packages("jsonlite™)
install.packages("readxl")
install.packages("rvest™)
install.packages("xml2")
install.packages("modelr")

install.packages("broom™)

CC by RStudio
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Tidy tools



Tidy tools

1. Simple - They do one thi
2. Composable - They can
for multi-step operations

-unctions are easiest to use when they are:

ng, and they do i

e combined wit

= well

N other functions
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1. Simple - They do one thing, and they do it well

> arrange(.data, ...)
- filter(.data, ...)

> select(.data, ...)
> mutate(.data, ...)

> summarise(.data, ...)
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2. Composable - They can be combined with other
functions for multi-step operations

%>%
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\‘ ®

&7 pipes

X %>% f(y)
becomes f(x, y)

gapminder arrange( , desc(pop))
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Shortcut to type %>%

Cmd K + (Mac)
Ctrl E; + (Windows)
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Tidy Data



Tidy data

Each variable is in Each observation, or
Its own column case, IS In Its own row
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Visualize the data
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install.packages("tidyverse™)

Llibrary("tidyverse")

does the equivalent of

does the equivalent of

install.packages("ggplot2™)
install.packages("dplyr™)
install.packages("tidyr")
install.packages("readr™)
install.packages("purrr™)
install.packages("tibble™)
install.packages("hms™)
install.packages("stringr")
install.packages("lubridate™)
install.packages("forcats")
install.packages("DBI™)
install.packages("haven™)
install.packages("httr")
install.packages("jsonlite™)
install.packages("readxl™)
install.packages("rvest™)
install.packages("xml2")
install.packages("modelr™)

install.packages("broom™)

CC by RStudio

library("ggplot2")
library("dplyr™")
library("tidyr"

library("readr™)

Library("purrr™)
library("tibble™)
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Grammar of
Graphics
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mappings

34 -

32

30

28 -

26 -

24 -

mpg

22

20

18 -

16 -

14 -

12 -

10

T T T T T T T T
100 150 200 250 300 350 400 450

disp
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mappings

shape

21.0 6+ 160.0
21.0 6+ 160.0
22.8 4 ¢ 108.0
21.4 6+ 258.0

34

32

30

187 8¢ 360.0 O

181 6% 225.0 28-
143 84 360.0 -
244 4 e 1467

228 4e 1408 24-
192 6% 167.6 2
164 8¢ 2758 ¢ 20-
173 8¢ 2758 ¢

152 84 2758 ¢ .

10.4 8 ¢ 4720
10.4 8 ¢ 460.0
14.7 8 ¢ 440.0
32.4 4 e 787
30.4 4 757
33.9 40 711

16 -
14 -
12—

10 —

2
2
1
2
3
2
)
1
1
2
17.8 6%+ 167.6 2
3
3
3
4
4
4
’
’
’

T T T T T T T T
100 150 200 250 300 350 400 450

disp

data geom
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mappings

X
m&m
6

21.0 160.0 2 .
210 6 1600 2

228 4 108.0 1 7

214 6 2580 2 .

187 8 3600 3 O

18.1 6 2250 2 28 -

143 8 3600 5 .

244 4 1467 1

228 4 1408 1 24 -

192 6 1676 2 2,

178 6 1676 2

164 8 2758 3 O 20-

173 8 2758 3 ¢

152 8 2758 3 ¢ .

104 8 4720 4 16-

104 8 4600 4

14.7 8 4400 4 h

324 4 787 1 .

304 4 757 1

339 4 711 1 10- | | | | | | | |

100 150 200 250 300 350 400 450
disp

data geom
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mappings

i

21.0 160.0 2 .
210 6 1600 2

228 4 108.0 1 7

214 6 2580 2 .

187 8 3600 3 O

18.1 6 2250 2 28 -

143 8 3600 5 .

244 4 1467 1

228 4 1408 1 24 -

192 6 1676 2 2,

178 6 1676 2

164 8 2758 3 20- ¢

173 8 2758 3 ¢

152 8 2758 3 . ¢

104 8 4720 4 16-

104 8 4600 4

14.7 8 4400 4 h

324 4 787 1 .

304 4 757 1

339 4 711 1 10- | | | | | | | |

100 150 200 250 300 350 400 450
disp

data geom
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mappings

mpg | eyl | disp | hp
6

21.0 160.0 2 e 34

21.0 6 160.0 2 —

22.8 4 108.0 1 — 7

21.4 6 2580 2 — -

18.7 8 3600 3 -

18.1 6 2250 2 - 28

14.3 8 3600 5 - -

24.4 4 146.7 1 -

22.8 4 140.8 1 - 24+

19.2 6 1676 2 - 2 .

17.8 6 1676 2 -

16.4 8 2758 3 v 20

17.3 8 2758 3 -~V

152 8 2758 3 .

10.4 8 4720 4 vV 16

10.4 8 4600 4 A

14.7 8 4400 4 T h

32.4 4 78.7 1 Bl .

30.4 4 75.7 1 B

33.9 4 71.1 1 B 107 | | | | | | | |

100 150 200 250 300 350 400 450
disp
data geom

points
lines
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mappings

mpg | eyl | disp | hp
6

21.0 160.0 2 =
21.0 6 1600 2 =
228 4 1080 1 -
21.4 6 2580 2 =
187 8 3600 3 -
18.1 6 2250 2 =
143 8 3600 5 -
24.4 4 1467 1 -3
22.8 4 1408 1 .
192 6 1676 2 - >
178 6 1676 2 -
164 8 2758 3 W
173 8 2758 3
152 8 2758 3 T
10.4 8 4720 4
10.4 s 4600 4
14.7 8 4400 4 W
32.4 4 78.7 1 B
30.4 4 75.7 1 5 B
33.9 4 71.1 1 5 B
100 150 200 250 300 350 400 450
disp
data geom
points
lines

bars
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21.0 160.0 2 [
21.0 6 1600 2 [
228 4  108.0 1 ]
21.4 6 2580 2 ]
187 8 3600 3 ]
18.1 6 2250 2 [
143 8 3600 5 ]
24.4 4 1467 1 ]
22.8 4 1408 1 ]
19.2 6 1676 2 [
17.8 6 1676 2 []
164 8 2758 3 ]
173 8 2758 3 ]
152 8 2758 3 ]
10.4 8 4720 4 [
10.4 8 4600 4 [
14.7 8 4400 4 [
32.4 4 78.7 1 ]
30.4 4 75.7 1 ]
33.9 4 71.1 1 ]
data geom
points
lines

mappings

fill

Mﬁﬂ
6

bars

mpg

100

150

200

250

disp

300

350

400

450
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To make a graph

ggplot(data = <DATA>) +
<GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))
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21.0 160.0
21.0 6 160.0
22.8 4 108.0
21.4 6 258.0
18.7 8 360.0
18.1 6 225.0
14.3 8 360.0
24.4 4 146.7
22.8 4 140.8
19.2 6 167.6
17.8 6 167.6
16.4 8 275.8
17.3 8 275.8
15.2 8 275.8
10.4 8 472.0
10.4 8 460.0
14.7 8 440.0
32.4 4 78.7
30.4 4 75.7
33.9 4 71.1

data

mpg | oyl | disp | hp
6

- = 2 B A Pp OO OOWODDDDNDN-=2 =2 00D ODDD =2 DD

To make a graph

1. Pick a data set

ggplot(data = <DATA>) +
<GEOM_FUNCTION>(mapping

aes(<MAPPINGS>))
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To make a graph

1. Pick a data set

ggplot(data = <DATA>) +

<GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))

;

2. Choose a geom
to display cases
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21.0 160.0 2
21.0 6 160.0 2
22.8 4 108.0 1
214 6 258.0 2
18.7 8 360.0 3
18.1 6 225.0 2
14.3 8 360.0 5
24 .4 4 146.7 1
22.8 4 140.8 1
19.2 6 167.6 2
17.8 6 167.6 2
16.4 8 275.8 3
17.3 8 275.8 3
15.2 8 275.8 3
104 8 472.0 4
104 8 460.0 4
14.7 8 440.0 4
32.4 4 78.7 1
30.4 4 75.7 1
33.9 4 711 1
data

mappings

fill

Iﬂﬂ!ﬂﬂﬁﬂ.ﬁl
6

geom

To make a graph

1. Pick a data set

ggplot(data = <DATA>) +
<GEOM_FUNCTION>(mapping

aes(<MAPPINGS>))

/

2. Choose a geom
to display cases

\

3. Map aesthetic
properties to
variables
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CC by RStudio
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(Applied) Data Science
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(Applied) Data Science
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tidyverse.or

OO 7 [§ tidyverse website o tidyweb X

Garrett

é

C 0 @ tidyverse.org

The tidyverse

Components

— | H

dplyr | haven |ubridate

7 e

-~ ~

bl

stringr

Ay ticyverse

i
7

The tidyverse is a collection of R packages that share common philosophies and are designed to work

together. This site is a work-in-progress guide to the tidyverse and its packages.

#tidyverse tweets

0
@ProfBforBargain

| may be excommunicated for it, but
readxl| and lubridate are heretical
packages that should not belong to
the tidyverse. #rstats #tidyverse

O [ 27m

. Martin Monkman
@monkmanmh

Essential reading as-is. | think I'll
leave a paper copy on the lunch
room table. #tidyverse
#datascience Thanks @kwbroman
& @kara_woo

O B 2h

@ Hilary Robbins
@hilaryarobbins

Raise your hand if you constantly
write broken #tidyverse code

because of British vs. American
spellings (& #rstats #summariSe

NN ™~
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VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA

Hadley Wickham &
Garrett Grolemund
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CC by RStudio
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® © ® [ RforData Science X () Garrett
< C v @ r4ds.had.co.nz/data-visualisation.htm| %
Welcome

R for Data Science

1 Introduction

3.6 Geometric objects

2 Introduction
How are these two plots similar?
3 Data visualisation

35-

N 3.1 Introduction 40- =
ORI~ o g gons ST

!Iff”

4&’“&" 'i;‘ tr-”' d\ & I’hv(=m\

[
2 3 i 5 6 7 2 3 i 5 6 7
< : le I I < : e 3.6 Geometric objects diepl displ
3.7 Statistical transformations : : . .

Both plots contain the same x variable, the same y variable, and both describe the same data.

30-

3.2 First steps

w

o

'
200000
e 0

hwy
® 80 o0

3.3 Aesthetic mappings

3.4 Common problems 20~ 20-

3.5 Facets .

3.8 Position adjustments But the plots are not identical. Each plot uses a different visual object to represent the data. In

VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA ggplot2 syntax, we say that they use different geoms.

3.9 Coordinate systems

, A geom is the geometrical object that a plot uses to represent data. People often describe plots
3.10 The layered grammar of graphics

. by the type of geom that the plot uses. For example, bar charts use bar geoms, line charts use

Hadley Wickham & R y the type of g p o 0
G tt G | d oritiow: basices line geoms, boxplots use boxplot geoms, and so on. Scatterplots break the trend; they use the
drre rolemun 5 Data transformation point geom. As we see above, you can use different geoms to plot the same data. The plot on

the left uses the point geom, and the plot on the right uses the smooth geom, a smooth line
6 Workflow: scripts

CC by RStudio
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Thank You

® @ ) Master the tidyverse - RStudio x () Garrett

C {0 @& Secure  https://www.rstudio.com/workshops/master-the-tidyverse/ w

& My Sites @ RStudio ,# Customize 4> 18 ® 884 - New WP Engine Quick Links ¢ Edit Page @) Avada Howdy, Garrett Grolemund i Q

rstudio:zconf  Products  Resources  Pricing  AboutUs  Blogs Q

i X
W ¢ E

L3

5,2017,9 A

4.,.1-:-.1;;1“)\‘;'

“h

*
~

An introduction to R for data science

This two-day workshop covers the new book “R for Data Science” from Hadley Wickham and Garrett Grolemund. The
workshop provides a comprehensive overview of what is now called the Tidyverse, a core set of R packages that are
essential to Data Science. We will visualize, transform, and model data in R and work with date-times, character strings,
and untidy data formats. Along the way, you will learn to use the brightest stars in the tidyverse: the ggplot2, dplyr, tidyr,
readr, purrr and tibble packages along with stringr, lubridate, hms, and forcats. A basic knowledge of R syntax is assumed.

www.rstudio.com/workshops

CC by RStudio
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