RStudio and R Resources

Happy Scientist Seminar

Emil Hvitfeldt

2019-1-22



Motivation

We will talk about what you are able to do in RStudio with R and
where to find information and rescources to do It great.



o o - Syntax highlighting
StUd IO - code completion
- smart indentation

- Data analysis scripts - Integrated R help

- Interactive web - data viewer
applications

- Version control with Git
- Documents

- Reports

- Graphs

= more
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@ File Edit Code View Plots Session Build Debug Profile Tools Help

O - E-BH = Go to file/function ~0 - Addins -

@] Untitled1* ==l
Ol B Y Q@ «knit - - % Insert ~ PRun -~ | & - | =

13

14 When you click the **Knit** button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this

15

16~ ~"“{r cars} = )

17 library(gapminder)

18 summary(gapminder)

19
R x
country continent year
Afghanistan: 12  Africa :624 Min. 11952 :6.001e+04
Albania : 12 Americas:300 1st Qu.:1966 2.794e+06
Algeria : 12 Asia 1396 Median :1980 17.024e+06
Angola : 12 Europe :360 Mean 11980 :2.960e+07
Argentina : 12 Oceania : 24 3rd Qu.:1993 1.959%e+07
Australia : 12 Max 12007 :1.319e+09
(Other) 1632
gdpPercap
Min. 241.2
1st Qu.: 1202.1
Median : 3531.8
Mean 7215.3
3rd Qu 9325.5
Max. :113523.1
29:15 Chunk 3: pressure & R Markdown *
Console  Terminal P |
~/
3rd Qu.: 9325.5
Max.  :113523.1
> ggplot(gapminder, aes(pop, lifeExp)) +
+ geom_point()
Error in ggplot(gapminder, aes(pop, lifeExp)) :
could not find function "ggplot"
library(ggplot2)
ggplot(gapminder, aes(pop, lifeExp)) +
geom_point()
mtcars
ggplot(mtcars, aes(mpg, disp, color = cyl)) +

geom_point()
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()

V+V+V+VV+VVY

emilhans [» @

R] Project: (None) ~

Environment  History  Connections |
% | | “@ToConsole =®ToSource @
summary(gapminder)
ggplot(gapminder, aes(pop, lifeExp)) +
geom_point()
library(ggplot2)
ggplot(gapminder, aes(pop, lifeExp)) +
geom_point()
mtcars
ggplot(mtcars, aes(mpg, disp, color = cyl)) +
geom_point()
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()
Files Plots Packages Help Viewer P |
® zoom -ZExport - O | ¥ 45 Publish ~ | (C
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@ File Edit Code View Plots Session Build Debug Profile Tools Help
O -x®l&-EHH A Go to file/function © ~ Addins ~

@] Untitled1*
a8 Q@ kit -~ - 8 Insert ~ Brun - | -

13
14 When you click the **Knit** button a document will be generated that includes both content as well as the

output of any embedded R code chunks within the document. You can embed an R code chunk like this:
15

16~ ~" " {r cars} = D

17 library(gapminder)
18 summary(gapminder)
i

country continent year lifeExp pop
Afghanistan: 12  Africa :624 Min. :1952  Min. i 16.001e+04
Albania : 12 Americas:300 1st Qu.:1966 1st Qu 2.794e+06
Algeria : 12 Asia :396  Median :1980 Median 17.024e+06
Angola : 12 Europe :360 Mean :1980  Mean :2.960e+07
Argentina : 12 Oceania : 24 3rd Qu.:1993 3rd Qu.: 1.959%e+07
Australia : 12 Max. 12007  Max. :1.319e+09
(Other) 11632
gdpPercap
Min. : 241

o2
1st Qu.: 1202.1
Median : 3531.8
Mean 7215.3
3rd Qu 9325.5
Max. :113523.1

Chunk 3: pressure +

~] &
3rd Qu.: 9325.5
Max. :113523.1

> ggplot(gapminder,
+  geom_poi
Error in ggpl

p, lifeExp)) +

aes(pop, lifeExp)) :
 ggplot”

>

>

> ggplot(ga aes(pop, lifeExp)) +
+  geom_po'

> mtcars

> ggplot(mtcars, aes(mpg, disp, color = cyl)) +
+ geom_point()
>
Y
>
S
>

ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()

=0

R Markdown

Environment  History  Connections

summary(gapminder)
ggplot(gapminder, aes(pop, lifeExp

es(mpg, disp, color
geom_point()
ggplot(mtcars, aes(mpg, disp, color
geom_point()
ggplot(mtcars, aes(mpg, disp, color
geom_point()

® zoom -ZExport - O | ¥

400~
.
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% | | “@ToConsole =®ToSource @

Files Plots Packages Help Viewer

emilhans [» @

R Project: (None) ~

=0

factor(cyl))) +

factor(cyl))) +
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factor(cyl)
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@ File Edit Code View Plots Session Build Debug Profile Tools Help
O -x®l&-EH A Go to file/function © ~ Addins ~

@] Untitled1*
|3 Q@ knit » &5 -

9 Insert ~ SRun~ ‘G~

13

14 When you click the **Knit** button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this:

15

16~ ~" " {r cars}

17 library(gapminder)

18 summary(gapminder)

i

country continent year lifeExp

Afghanistan: 12  Africa :624 Min. :1952  Min. 16.001e+04

Albania : 12 Americas:300 1st Qu.:1966 1st Qu .12.794e+06

Algeria : 12 Asia :396  Median :1980 Median 17.024e+06

Angola : 12 Europe :360 Mean :1980  Mean :59.47  Mean :2.960e+07

Argentina : 12 Oceania : 24 3rd Qu.:1993 3rd Qu.:70.85 3rd Qu.:1.959e+07

Australia : 12 Max. 12007  Max. :82.60  Max. :1.319e+09

(Other) 11632

gdpPercap

Min. : 241.2

1st Qu.: 1202.1

Median : 3531.8

Mean 7215.3

3rd Qu 9325.5

Max. :113523.1
29:15 Chunk 3: pressure & R Markdown *
Console  Terminal P |

~] &
3rd Qu.: 9325.5
Max. :113523.1

> ggplot(gapminder, aes(pop, lifeExp)) +

+ geom_point()

Error in ggplot(gapminder, aes(pop, lifeExp)) :
could not find function "ggplot"
library(ggplot2)

>
>

> ggplot(gapminder, aes(pop, lifeExp)) +

+ geom_point()

> mtcars

> ggplot(mtcars, aes(mpg, disp, color = cyl)) +

+ geom_point()

> ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
+  geom_point()

> ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
+ geom_point()

>

Environment  History  Connections

% | | “@ToConsole =®ToSource @

summary(gapminder)

ggplot(gapminder, aes(pop, lifeExp)) +
geom_point()

library(ggplot2)

ggplot(gapminder, aes(pop, lifeExp)) +
geom_point()

mtcars

ggplot(mtcars, aes(mpg, disp, color =
geom_point()

ggplot(mtcars, aes(mpg, disp, color =
geom_point()

ggplot(mtcars, aes(mpg, disp, color =
geom_point()

ots lewer
® zoom -ZExport - O | ¥

0 0
B
d -*
& e o o
2
200-
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10 15

cyl)) +

factor(cyl))) +

factor(cyl))) +
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mpg
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@ File Edit Code View Plots Session Build Debug Profile Tools Help emilhans (% = @

O - R - H B = A Gotofile/function 5 - Addins ~ R] Project: (None) ~
@] Untitled1* - Environment  History  Connections P |
Ol R Q. kit - 5~ *R Insert - [ FRun~ ‘G- = 2 [J [&ToConsole Z@ToSource @ §
13 s -

summary(gapminder)

14 When you click the **Knit** button a document will be generated that includes both content as well as the : .
ggplot(gapminder, aes(pop, lifeExp)) +

output of any embedded R code chunks within the document. You can embed an R code chunk like this:

15 geom_point()

16+ T grearsy z ) library(ggplot2)

17 library(gapminder) ggplot(gapminder, aes(pop, lifeExp)) +
18 summary(gapminder) geom_point()

19 ~ mtcars

# %  ggplot(mtcars, aes(mpg, disp, color = cyl)) +
geom_point()

:6.001e+04 ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +

2.794e+06 geom_point()

17.024e+06 plot(mtcars, aes(mpg, disp, color = factor(cyl))) +

12.960e+07 4
.:1.959%+07 eom_point()

:1.319e+09

country continent year lifeExp
Afghanistan: 12  Africa :624 Min. 11952 Min. :23.60
Albania : 12 Ameri 00 1st Qu.:1966 1st Qu.:48.20
Algeria 112 As Median :1980 Median :60.71
Angola : 12 Eur! Mean 11980  Mean :59.47
Argentina : 12  Ocel 3rd Qu.:1993  3rd Qu.:70.85
Australia : 12 Max. 12007  Max. :82.60
(Other) 11632
gdpPercap

Min. o 241.2
1st Qu.: 1202.1
Median : 3531.8

£

5D

ol

Files Plots Packages Help Viewer o |
® Zoom - Export -+ O | ¥ 4 Publish ~ | (C)

Mean 7215
3rd Qu 9325
Max. 1113523

400- °

295151 Chunk 3: pressure * R Markdown &

Console  Terminal . .

~/ 7

3rd Qu.: 9325.5

Max. :113523.1 300~ factor(cy)
o 4
> ggplot(gapminder, aes(pop, lifeExp)) +

+ geom_point()

BError in ggplot(gapminder, aes(pop, lifeExp)) :
could not find function "ggplot"
library(ggplot2)

° * 6

ggplot(gapminder, aes(pop, lifeExp)) + . .
geom_point()
mtcars
ggplot(mtcars, aes(mpg, disp, color = cyl)) + . .
geom_point() 100 -
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point() .
ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point() 10 15 20 25 30 35
mpg
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@ File Edit Code View Plots Session Build Debug Profile Tools Help emilhans (% = @

QO -y B = | A Gotofile/function o5~ Addins ~ [R] Project: (None) ~
@] Untitled1* - Environment  History  Connections P |
AR Qe kit - - 3 Insert ~ y FRun~ ‘G- = 2 [J [&ToConsole Z@ToSource @ § 2

£ ; . . . mary(gapminder)

14 When you click the **Knit** button a document will be generated that includes both content as well as the Lot (gapminder, aes(pop, LifeExp)) +
output of any embedded R code chunks within the document. You can embed an R code chunk like this: point() ’

15 -

16~ " {r cars} z ) ry(ggplot2)

17 library(gapminder) (gapminder, aes(pop, lifeExp)) +

18 summary(gapminder)

19 -

ars, aes(mpg, disp, color = cyl)) +

tO

tcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()

ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +

country continent year lifeExp
Afghanistan: 12  Africa :624 Min. 11952 Min. :23.60
Albania : 12 Americas:300 1st Qu.:1966  1st Qu.:48.20
Algeria : 12  Asia :396  Median :1980 Median :60.71
Angola : 12 Europe :360 Mean 11980  Mean :59.47
Argentina : 12 Oceania : 24 3rd Qu.:1993 3rd Qu.:70.85
Australia : 12 Max. 12007  Max. :82.60
(Other) 11632
gdpPercap
Min. o 241.2
1st Qu.: 1202.1
Median : 3531.8
£
5D
ol

:16.001e+04
2.794e+06
17.024e+06
:12.960e+07
.:1.959e+07
:1.319e+09

Files Plots Packages Help Viewer = ]

® Zoom - Export -+ O | ¥ 4 Publish ~ | (C

Mean 7215
3rd Qu 9325
Max.  :113523

400~ ®
29:15 Chunk 3: pressure + R Markdown

Console  Terminal P |
~f P
3rd Qu.: 9325.5

factor(cyl
Max.  :113523.1 (cyl)

300- x
. 4

disp
.
.

> ggplot(gapminder, aes(pop, lifeExp)) +

+ geom_point()

Error in ggplot(gapminder, aes(pop, lifeExp)) :
could not find function "ggplot"
library(ggplot2)

° * 6

200~

ggplot(gapminder, aes(pop, lifeExp)) +
geom_point()

mtcars

ggplot(mtcars, aes(mpg, disp, color = cyl)) +
geom_point()

ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +
geom_point()

ggplot(mtcars, aes(mpg, disp, color = factor(cyl))) +

geom_point()

100 -

V+V+V+VV+VVY

mpg
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Packages

|dea -> Code -> Package -> Share -> Happiness

If you want to do something, chance has it someone have worked
on it before



CRAN (The Comprehensive R Archive
Network)

The Comprehensive R Archive Network

Download and Install R
Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these versions of R:

e Download R for Linux

CRAN ¢ Download R for (Mac) OS X
Mirrors e Download R for Windows
What's new?
Task Views R is part of many Linux distributions, you should check with your Linux package management system in addition to the link above.
Search Source Code for all Platforms
About R '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
R Homepage before you can use them. If you do not know what this means, you probably do not want to do it!
The R Journal
o The latest release (2018-12-20, Eggshell Igloo) R-3.5 2 tar.gz, read what's new in the latest version.
Software
R Sources e Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).
R Binaries
Packages ¢ Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing corresponding
Other feature requests or bug reports.
Documentation ¢ Source code of older versions of R is available here.
Manuals
FAQs e Contributed extension packages
Contributed

Questions About R

« If you have questions about R like how to download and install the software, or what the license terms are, please read our answers to frequently asked
questions before you send an email.

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


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

project.org/web/packages/available_packages_by_name.html

A3

abbyyR

abc

abc.data
ABC.RAP
ABCanalysis
abcdeFBA
ABCoptim
ABCp2
aberf
abctools

abd

abe

abf2
ABHgenotypeR
abind
abjutils

abn
abnormality
abodOutlier
ABPS
AbsFilterGSEA
AbSim
abundant
Ac3net

ACA

https://cran.r-

Available CRAN Packages By Name

Accurate, Adaptable, and Accessible Error Metrics for Predictive Models

Access to Abbyy Optical Character Recognition (OCR) API

Tools for Approximate Bayesian Computation (ABC)

Data Only: Tools for Approximate Bayesian Computation (ABC)

Array Based CpG Region Analysis Pipeline

Computed ABC Analysis

ABCDE_FBA: A-Biologist-Can-Do-Everything of Flux Balance Analysis with this package
Implementation of Artificial Bee Colony (ABC) Optimization

Approximate Bayesian Computational Model for Estimating P2

Approximate Bayesian Computation via Random Forests

Tools for ABC Analyses

The Analysis of Biological Data

Augmented Backward Elimination

Load Gap-Free Axon ABF2 Files

Easy Visualization of ABH Genotypes

Combine Multidimensional Arrays

Useful Tools for Jurimetrical Analysis Used by the Brazilian Jurimetrics Association
Modelling Multivariate Data with Additive Bayesian Networks

Measure a Subject's Abnormality with Respect to a Reference Population
Angle-Based Outlier Detection

The Abnormal Blood Profile Score to Detect Blood Doping

Improved False Positive Control of Gene-Permuting GSEA with Absolute Filtering
Time Resolved Simulations of Antibody Repertoires

High-Dimensional Principal Fitted Components and Abundant Regression
Inferring Directional Conservative Causal Core Gene Networks

Abrupt Change-Point or Aberration Detection in Point Series

Exploring Accelerometer Data

Thanntinna Faw TNeanannine A naalavaman 4w TMhata


https://cran.r-project.org/web/packages/available_packages_by_name.html

https://cran.r-project.org/web/views/

CRAN Task Views

CRAN task views aim to provide some guidance which packages on CRAN are relevant for tasks related to a certain topic. They give a brief overview of the included packages and can be automatically
installed using the ctv package. The views are intended to have a sharp focus so that it is sufficiently clear which packages should be included (or excluded) - and they are not meant to endorse the "best"
packages for a given task.

¢ To automatically install the views, the ctv package needs to be installed, e.g., via
install.packages("ctv")
and then the views can be installed via install.views or update.views (Where the latter only installs those packages are not installed and up-to-date), e.g.,
ctv::install.views("Econometrics")
ctv::update.views("Econometrics")
o The task views are maintained by volunteers. You can help them by suggesting packages that should be included in their task views. The contact e-mail addresses are listed on the individual task view

pages.
o For general concerns regarding task views contact the ctv package maintainer.

Topics

Bayesian Bayesian Inference

ChemPhys Chemometrics and Computational Physics

ClinicalTrials Clinical Trial Design, Monitoring, and Analysis

Cluster Cluster Analysis & Finite Mixture Models

Databases Databases with R

DifferentialEquations

Differential Equations

Distributions Probability Distributions

Econometrics Econometrics

Environmetrics Analysis of Ecological and Environmental Data

ExperimentalDesign Design of Experiments (DoE) & Analysis of Experimental Data
ExtremeValue Extreme Value Analysis

Finance Empirical Finance

FunctionalData Functional Data Analysis

Genetics Statistical Genetics

Graphics Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization

HighPerformanceComputing High-Performance and Parallel Computing with R

Hydrology. Hydrological Data and Modeling
Machinel earning Machine Learning & Statistical Learning
Medicallmaging Medical Image Analysis

MetaAnalysis Meta-Analysis

MissingData Missing Data

ModelDeployment Model Deployment with R

Multivariate Multivariate Statistics

Naturall .anguageProcessing

Natural Language Processing

NumericalMathematics Numerical Mathematics

OfficialStatistics Official Statistics & Survey Methodology
Optimization Optimization and Mathematical Programming
Pharmacokinetics Analysis of Pharmacokinetic Data


https://cran.r-project.org/web/views/

https://www.bioconductor.org/

13 / 52


https://www.bioconductor.org/

https://www.bioconductor.org/packages/release/BiocViews.html#___So
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https://www.bioconductor.org/packages/release/BiocViews.html#___Software

R Markdown V4

rmarkdown

- Compile a single R Markdown document to a report
In different formats, such as PDF, HTML, or Word.

- Make slides for presentations (HTML5, LaTeX Beamer, or
PowerPoint).

- Build interactive applications based on Shiny.
- Write journal articles.

- Much more.



Creating a R Markdown file

ap

el

o le® @©™

- QR =~ — Go to file/function ~ Addins ~
R Script ©#N Slides.Rmd* @] Untitled1
R Notebook A | <& Knit ~ v
sp, mtcars
R Markdown...
Shiny Web App... _ o - )
the regression is "r round(b[1l], digits = 1)
Plumber API...
Text File
C++ File
Python Script w-document-document.png)
SQL Script
Stan File
itle: Amazing Documen
D3 Script o = =
Author: Emil Hvitfeldt
R Sweave Default Qutput Format:
* HTML
R HTML Recommended format for authoring (you can switch to
PDF or Word output anytime,
R Presentation PDF
\’I'\I 1I-:[{‘-.J[ I!'ll\l'!- s TeX :t“:h [‘I'X on '.‘\Jw\d:).‘:\ MacTeX
R Documentatlon 2013+ on OS X, TeX Live 2013+ on Linux)

Word

Previewing Word documents requires an installation of
MS Word (or Libre/Open Office on Linux).

OK Cancel



reating a R Markdown file

New R Markdown

Document Title: Amazing Document
TJ Presentation Author: | Emil Hvitfeldt
R Shiny Default Output Format:
From Template ® HTML

Recommended format for authoring (you can switch to
PDF or Word output anytime).

PDF

PDF output requires TeX (MiKTeX on Windows, MacTeX
2013+ on OS X, TeX Live 2013+ on Linux).

Word

Previewing Word documents requires an installation of
MS Word (or Libre/Open Office on Linux).

OK Cancel



reating a R Markdown file

New R Markdown

Document
? Presentation
R Shiny

From Template

Title: Amazing Documend

Author: Emil Hvitfeldt

Default Output Format:

® HTML (ioslides)

HTML presentation viewable with any browser (you can
also print ioslides to PDF with Chrome).

HTML (Slidy)

HTML presentation viewable with any browser (you can
also print Slidy to PDF with Chrome).

PDF (Beamer)

PDF output requires TeX (MiKTeX on Windows, MacTeX
2013+ on OS X, TeX Live 2013+ on Linux).

PowerPoint

PowerPoint previewing requires an installation of
PowerPoint or OpenOffice.

OK Cancel



reating a R Markdown file

New R Markdown

Document Title: Amazing Document
'_|;|_' Presentation Author: Emil Hvitfeldt
R/ Shiny Default Output Format:
From Template ® Shiny Document
Create an HTML document with interactive Shiny
components.

Shiny Presentation

Create an 10Slides presentation with interactive Shiny
components.

?) Using Shiny with R Markdown

OK Cancel



reating a R Markdown file

New R Markdown

. 2 -
Document Template: ?) Using R Markdown Templates

= p . Ninja Presentation
resentation
s Ninja Presentation (Simplified Chinese)

R Shiny HTML Poster (Jacobs University)
Paged HTML Document
Rlomilciptais HTML Poster (the ReLaXed style)

Business Card
HTML Resume
HTML Letter

OK Cancel



title: "Amazing Document"
author: "Emil Hvitfeldt"
date: "1/20/2019"

output: html_document

YAML (optional)
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’;{’;le: "Amazing Document" YAML: YAML Ain't Markup

author: "Emil Hvitfeldt"
date: "1/20/2019" Language

output: html_document
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title: "Amazing Document" YAML (Optional)

author: "Emil Hvitfeldt"
date: "1/20/2019"
output: html_document

The R in R Markdown
Chunks of code surrounded by

aNaNS



title: "Amazing Document" YAML (Optlonal)
author: "Emil Hvitfeldt"

date: "1/20/2019"

output: html_document

The R in R Markdown
Chunks of code surrounded by

aNaNS

The Markdown in R

Text with simple text formating. Markdown

s
-
Ln
[scd



What we write

author: "Emil Hvitfeldt"
date: "1/20/2019"
output: html_document

We built a **1linear** regression model.

Ark
fit <- Ilm(mpg ~ disp, data = mtcars)
b <- coef(fit)
plot(mpg ~ disp, mtcars)

The slope of the regression is 'r
round(b[1], digits = 1) 1in the output.



What we write

author: "Emil Hvitfeldt"
date: "1/20/2019"
output: html_document

We built a **1linear** regression model.

o {r}

fit <- Ilm(mpg ~ disp, data = mtcars)
b <- coef(fit)

plot(mpg ~ disp, mtcars)

NN N

The slope of the regression is 'r

round(b[1], digits = 1) 1in the output.

What we get

Amazing Document
Emil Hvitfeldt
1/20/2019

We built a linear regression model.

fit <- Im(mpg ~ disp, data = mtcars)
b  <- coef(fit)
plot(mpg ~ disp, mtcars)

mpg
25
|

20
1
o

15
1

10
1

The slope of the regression is 29.6 in the output.




What we write

author: "Emil Hvitfeldt"
date: "1/20/2019"
output: pdf_document

We built a **1linear** regression model.

Ark
fit <- Ilm(mpg ~ disp, data = mtcars)
b <- coef(fit)
plot(mpg ~ disp, mtcars)

The slope of the regression is 'r
round(b[1], digits = 1) 1in the output.



What we write What we get

Amazing Document

o Emil Huitfeldt
. . . 1/20/2019
author: "Emil Hvitfeldt
‘We built a linear regression model.
date : ! 1/2®/2®19" fit <- lm(mpg ~ disp, data = mtcars)
output: pdf_document b R
We built a **1linear** regression model. _
o {r} N
fit <- Im(mpg ~ disp, data = mtcars) g N, P
b <- coef(fit) ® 8- ? a2 ° .
. o © o
plot(mpg ~ disp, mtcars) - .
= T T T T o
The slope of the regression is 'r 10 =0 %0 e
disp

round(b[1], digits = 1) 1in the output.

The slope of the regression is 29.6 in the output.




Build-in Formats

- github_document - loslides_presentation

- html_document - powerpoint_presentation
- latex_document - slidy_presentation

- md_document - beamer_presentation

- odt_document
- pdf_document
- rtf _document

- word_document



Notable Extensions



Notable Extensions

- Xaringan



Notable Extensions

- Xaringan

- flexdashboard



Notable Extensions

- Xaringan
- flexdashboard

- learnr



Notable Extensions

- Xaringan
- flexdashboard
- learnr

- rticles



Xaringan

[[ze."rin.geen]
build [passing

An R package for creating slideshows with remark.js through R Markdown. The package name
xaringan comes from Sharingan, a dojutsu in Naruto with two abilities: the "Eye of Insight" and .
the "Eye of Hypnotism". A presentation ninja should have these basic abilities, and | think Xa rl n g a n
remark.js may help you acquire these abilities, even if you are not a member of the Uchiha clan.

Please see the full documentation as a presentation here (3 AR7ELL). The remark.js website
provides a quick introduction to the underlying syntax upon which xaringan builds. If you prefer reading a book, xaringan is
also documented in the R Markdown book (Chapter 7). You can use remotes to install the package:

https://github.com/yihui/xaringan
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flexdashboard: Easy interactive dashboards for R

* Use R Markdown to publish a group of related data visualizations as a dashboard.

* Support for a wide variety of components including htmlwidgets; base, lattice, and grid graphics; tabular data; gauges
and value boxes; and text annotations.

* Flexible and easy to specify row and column-based layouts. Components are intelligently re-sized to fill the browser
and adapted for display on mobile devices.

» Storyboard layouts for presenting sequences of visualizations and related commentary.

¢ QOptionally use Shiny to drive visualizations dynamically.

TR RY b BhR RN — 9w | | | | | | R | | | AR A A AL R SR RAAA A PSS

Learn more about flexdashboard: http://rmarkdown.rstudio.com/flexdashboard/
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learnr: Interactive tutorials for R

The learnr package makes it easy to turn any R Markdown document into an interactive tutorial. Tutorials consist of content
along with interactive components for checking and reinforcing understanding. Tutorials can include any or all of the
following:

1. Narrative, figures, illustrations, and equations.

2. Videos (supported services include YouTube and Vimeo).

3. Code exercises (R code chunks that users can edit and execute directly).
4. Quiz questions.

5. Interactive Shiny components.

You can find documentation on using the learnr package here: https://rstudio.github.com/learnr/



Welcome

Visualisation is an important tool for generating insights, but your data
won’t always arrive ready to visualize. Often you’ll need to filter unwanted
observations from your data or create new variables and summaries to
visualize. In this tutorial, you will learn how to filter your data, including:

e How to use filter() to extract observations that pass a logical
test

e How to write logical comparisons in R

e How to combine logical comparisons with Boolean operators

e How to handle missing values within comparisons

The readings in this tutorial follow R for Data Science
(http://r4ds.had.co.nz/), section 5.2.

Continue


http://r4ds.had.co.nz/

The rticles package provides a suite of custom R Markdown LaTeX formats and templates for various formats, including:

ACM articles

ACS articles

AEA journal submissions

AMS articles

Biometrics articles

Bulletin de 'AMQ journal submissions

CTeX documents

Elsevier journal submissions

IEEE Transaction journal submissions

JSS articles

MDPI journal submissions

Monthly Notices of the Royal Astronomical Society articles
NNRAS journal submissions

PeerJ articles

Royal Society Open Science journal submissions
Sage journal submissions

Springer journal submissions
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Shiny

Combines the computational power of R with the
Interactivity of the modern web.

Powerful web framework.
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https://gallery.shinyapps.io/050-kmeans-example/

Iris k-means clustering

X Variable

Sepal.Length v
Y Variable

Sepal.Width v

Cluster count

3 5l

Kmeans example server.R ui.R
by Joe Cheng <joe@rstudio.com>

(http://www.rstudio.com/) function(input, output, session) {

1 show with app

# Combine the selected variables into a new data frame


http://www.rstudio.com/
https://gallery.shinyapps.io/050-kmeans-example/_w_1928473b/#server_R_code
https://gallery.shinyapps.io/050-kmeans-example/_w_1928473b/#ui_R_code
https://gallery.shinyapps.io/050-kmeans-example/

https://gallery.shinyapps.io/082-word-cloud/

Word Cloud

Choose a book:

A Mid Summer Night's Dreanr

Change

Minimum Frequency:
1 15 50
 C——

1 1" 21 31 41

Maximum Number of Words:

1 100 300
 G——
1 61 121 241
Word cloud global.R server.R ui.R I show with app
by Fereshteh Karimeddini
<fereshteh@rstudio.com> # Text of the books downloaded from:
(http://www.rstudio.com/) # A Mid Summer Night's Dream:

A simple word cloud aenerator. based on # http://www.gutenberg.org/cache/epub/2242/pg2242.txt


http://www.rstudio.com/
https://gallery.shinyapps.io/082-word-cloud/_w_e2a422bd/#global_R_code
https://gallery.shinyapps.io/082-word-cloud/_w_e2a422bd/#server_R_code
https://gallery.shinyapps.io/082-word-cloud/_w_e2a422bd/#ui_R_code
https://gallery.shinyapps.io/082-word-cloud/

https://gallery.shinyapps.io/086-bus-dashboard/

Show

¥ Northbound
¥ Southbound
[v¥ Eastbound
[¥ Westbound

Note: a route number can
have several different trips,
each with a different path.
Only the most commonly-
used path will be displayed
on the map.

Zoom to fit buses

Refresh interval

1 minute v

Refresh now

Source data updates every
30 seconds.


https://gallery.shinyapps.io/086-bus-dashboard/

https://apps.garrickadenbuie.com/rstudioconf-2019/

Tweet Volume Tweets by Hour of Day
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https://apps.garrickadenbuie.com/rstudioconf-2019/#tab-4555-1
https://apps.garrickadenbuie.com/rstudioconf-2019/#tab-4555-2
https://apps.garrickadenbuie.com/rstudioconf-2019/

http:/ /www.dataseries.org/

Choose variable, e.g., GDP

TIDIED UP

Switzerland's data series in one place


http://www.dataseries.org/

Where do | go for more
information?

- Cheatsheets
- Books

- rweekly.org
- Forums

- USChiostats/software-dev



Have a question? Google it

Google

https://www.google.com/
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https://www.google.com/

parsnip LA

All Images Shopping News Videos More Settings

About 9,150,000 results (0.46 seconds)

Parsnip - Wikipedia

https://en.wikipedia.org/wiki/Parsnip ¥

The parsnip (Pastinaca sativa) is a root vegetable closely related to the carrot and
parsley. It is a biennial plant usually grown as an annual. Its long, tuberous ...
Description - Taxonomy - Nutrients - Cultivation

Roasted Parsnips - How to Cook Parsnips - Parsnip Recipes
https://www.fifteenspatulas.com > Recipes » Vegetable Sides v

% % %% Rating: 5- 11 votes - 45 min - 230 cal
' ’,'j ¥ "-' Apr 14, 2018 - Roasted Parsnips are simple to make and incredibly delicious as a
v y vegetable side to any dinner. They have a natural sweetness that ...

What is Parsnip Good For? - Mercola Food Facts - Dr. Mercola
https://foodfacts.mercola.com » Vegetables v

Jan 9, 2017 - But what about the other vegetables that are not often given the same
> attention, though they are equally healthy? The parsnip is one example ...

-
-

Parsnips <

Vegetable

The parsnip is a root vegetable closely related to the carrot and parsley. It
is a biennial plant usually grown as an annual. Its long, tuberous root has
cream-colored skin and flesh, and left in the ground to mature, it becomes
sweeter in flavor after winter frosts. Wikipedia

Nutrition Facts
Parsnips =
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https://rseek.org/

Created and maintained by Sasha Goodman.
Serving the R community since 2007. Version 2.0.

l ﬂ Privacy Policy I

Download and Install R
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https://rseek.org/

https://rseek.org/

parsnip “

All Github Package Documentation  R-project Blog Source RStudio Twitter Popular Package

About 389,000 results (0.32 seconds) Sort by: Relevance -

CRAN - Package parsnip
https://cran.r-project.org/package=parsnip

Nov 12, 2018 ... parsnip: A Common API to Modeling and Analysis Functions. A common ... Author: Max Kuhn [aut, cre], Davis
Vaughan [aut], RStudio [cph].

parsnip - Tidyverse
https://www.tidyverse.org/articles/2018/11/parsnip-0-0-1/

The parsnip package is now on CRAN. It is designed to solve a specific problem related to model fitting in R, the
interface. Many functions have different ...

- tidyverse

Examples of non-linear optimization with dials and parsnip help ...

https://community.rstudio.com/t/examples-of...parsnip.../19603

Dec 9, 2018 ... RStudio Community - Examples of non-linear optimization with dials and parsnip help - Machine
Studio

Learning and Modeling - tidymodels ...
Labeled Issues RStudio

R Weekly 2018-49 parsnip, Validation | RWeekly.org - Blogs to ...

https://rweekly.org/2018-49.html
v Dec 3, 2018 ... R Weekly 2018-49 parsnip, Validation ... R in the Real World ... How to work with strings in base R
*,. - - An overview of 20+ methods for daily ...

x'* Labeled Blog

i
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Cheatsheets

Tidy evaluation with rlang

Vocabulary

fordoing nn standard evaluien

Quoting Code

Quote code in one of two Amyswmnaublusc.\cuczum'

CHEAT SHEET

o PoBFam Wit Daverse Anction.

[ ‘Symbol -3 nama that represents a value
or abject tored in . i_symballexor(pi)

= Emvirenment 3 st e objct thatbinds
symbals et obect siored m memory.

secont, arsee
enw, which creates a chain, ar search path,
e s e e o)

1= 1] Retums
ety el ]

oo hildamwlparent, .. Cretes

‘quosures

Quosure- Anespression that has

been saved with on enviranmen

fakaaclosure).

A auosure an be eusluated aer
Aronment to

fecum 3 predietate esul

ofexpr) Quote contents a5 3 quasure, Also ques 1o quote
expressions. o < I b <2 q<-quola + bl gs < quoslo, bl

nquoiarg} Callrom withina function fo ucte whatthe wser

Retums
execution env af the funcion.

™ Constant -3 bire value fie. an atomic
vector of length 1) s_bare_atomic(l)

) - avectorof symbals/constants/calls
Ll e mmalunclmmme possibly

‘muliple args.
ot he < Jorcrenienquol)
quote these < function...) enquesf...|

new_gquosure expr, env = caller_envi])

Exgrassion. én eression
Tahae een saved by 1
Aquoted expression canbe mwaud
later to retum aresult that wil degend
o the enironment It 5 evaluate

‘axpr(expr] Quote contents. Also exprs te quote multigle.
expressions.o <1 b= 2 ¢ < exprlo + b €5 < exprvio, b, + b

2

quote_that <- fnctions enexpeis]
quotethase < unctien... enexprsl...)

new_quosuraiexpria b, current_en)

quote_name < mmuun[me/sm,‘mmamu
quot_ aames < function...| ansyms/.

o 3 ssauenceof gboionsantsicals
M Ot ot el oo Lo
o L Evuatd inmadirty mmmm»
ater (Non-Standard Eval
|!_!mmnnmw(pdj

Expression - 31 0bject that stores quoted code
loop|  Whoutnolungi s epresoncpia b

‘Quosure- an object thatstores both quated
e,y ot withouterabiating it and the code's
34D, emvironment. is_quosure{quaia + bl

_enviquol Retu
" theemyorinert ot fuosure.

5 setenvouo o)

JR{ S s e

ath quo._ge_expriqu aMm
the axprassion of 3 quasure.

alistof peces of que
ot crested by boce st eeson andporse
functions. Hot o be confused with exg 3

eswdio

https://

Parsing and Deparsing

deparse

Parse - Converta sting Deparse - Convert a saved

Evaluation
- lumluale an expression, R

o, 0k up the symbls i the expression in
l| me.xmwmmnx for 3 spped ane).
lowed by the Iment’s|

Parse_exprix) Convert OXPr_text(fipr, width =
s o R epreson Ao L, eI o e
parse_oxprs, sym, parse_quo,  toastnng. Ao que. quor 1 )
Parse_quos 22 porse eaaib  eepr feite
‘eval_bare{expr, env = data= NULL,
Parent ARG sLiE e in e Bt o )Euhmaumln
env. eval_barele, eny = GlobolEmy)  enw, using data
- £ o e
Building Calls stored enironment. eval_tidy(q)
g9 b b
; ~F el tiy nserts data o
sl s Numcfaam:ﬂguﬂrxﬁnmnﬂsam R
H symmmnmsmnm
et o2 L
e agFii symbal lwbemmlmﬂndm w
- em- 3 : L Hlee ok plorces s
mm"lﬂg" arge) g I s e oate
s " tang$30- st 1

Data Visualization with ggplot2

Basics

S s biced on e gy of graphics, he 2
i

Geoms g geonfuncion torepresent
GRAPHICAL PRIMITIVES
@

components 2 data set, syster,
and geoms—su3! marks that represent data peints.

1]
data geom coordinate ot
G -

Complets the template belawta buid a graph.

b < gaplotiseals, aes(x = long.y = 3t

i wném;.ml

ru insend="butr, neioin="rourd",
ot " -
B P ——

(rove = group)
lineype, sze

rechlscsboni - ong.yeselat smase
el Innid S st dme,

i

JhAmm IR oy 9.
-~ x

Lha, color, il group, ety pe,

LINE SEGMENTS
s v, 5, alpha, <olos bnstype, ize

b4 geom_sbline{scsfintercept-3, ope-t))

)
exmiot (et = D) | +Beom_vine(ass nterceps = long)}
begsem o

=yl e aplon

aplotix =cty,y = huy, data = Mo, geom= "paint’)
Creates a complele plot with grven data. geom, and
many usehul defoults.

[

Matches fl type to file extansion.

esmdio

el o e et

ONE VARIABLE continuous
= gaplotimps, seslbwyl 2 = gzpictmpg)

c peom aratstt
b oo e

Lo T e, e e v

bin)
imetyge, sise

L ooty
b, %y, 3ipha, coloe il

4 + goom_froapaly() 1,3, 1pha, color, group,
O e

F R DT e b =) . 5. alpha,

S ———
T At Ty

discrete
o< gaplotimpg, assifl)
a4 geom_bar()
| o sieha, ot ey, i weghe

asnu

a points, use the georn's aesthetic properties to repr

TWO VARIABLES

continuous x, continuous y
< gplotimpg, =

A . R e,
Bc ‘mpmw w o e Foattoce i

- ., lphs, oo, 51, Sho
SHWMI‘ ¥, alpha, e,

wankilel], ., alphs, colo, grou
P o g =

+ geom_sugisides = "Bl .y, algh, color,
{imetype. ¢

e+ peam_smaethimethod =\m). . y. #pha,
color, L, grou, inetype, size, weight

tefaslisnel -ty puggs 13,

A peh g e S et b
heht

discrete x , continuousy
F=-gEplotimpg, sesiclsss, )

ol .y, sipha, color, i, group,
.Il”""u’w W, group,

g ewer, midele g
é T s Lo, T o S

ape. i, weght

L 1% peom dotplotibinacs =7y stackdir =
e e W e

ce = ey, ., ol
LR st e

discrete

5+ Biplot

screte y
smonds,sesleut, clor)

@ £ prom_countl) .y, ipha, colr, W, shape,
T i o

CHEAT SHEET

continuous fun

K< gyplatata, st

ggplot2

continuous bivariate distribution
B ggplot{giamonds, aes(carat, pice))

e

inwidih = 1035, 5601)

Uinctype, sve, el
densityzal)

R ST, inetype, s

oo

n
foconomics, aex(date, umernploy))

i+ geom_arsal
Pt

L inetype, size

i+ geom_tinel)
2,3, 3ipna, colr, group, netype, 528

i+ gom_step(@iection = e
F e Cote pop, netype 58

visuslizing error

data. rame(gr = "A", "B, fit =45, se.=12)
e ggplot(dt aesigr, fit. yinin ~fitse, ymas = ftsse))
i+ grom_crossbartftien - )
% ymas, ymin, aipha, coiot 1, grous, netype,

geom_ .mmm.».;m. . ymin, sipha, color,

it
ey T s Wl o

o g, nsyge. e
i-ge-_pdnm
[

< S —

maps
data = data frame{murder = USirrests Murder,

lower ToNNIMes(USATESLs) |
o

marder)

Il mﬂmm\min Id = stane), map = mag)
e mglong, 7= mapEa,
P TR e E

THREE VARIABLES
sesishe - (deita_fong?2 + dets lat ,ses(ong, st
" Lt geom_comtour(aes(z « ) 14 geom_rasterfses il - ], Hust0 5, wust-035,
7 %y, sipha colour roum, inetype, Pty
iz walgh . igha, i

grom.tila{sexifi = 2)x, . ipha, calos il
Lo site

trademast cf Rstudh,In. - CCBY SA RStud Lesmm

www.rstudio.com/resources/cheatsheets/
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Books

https://bookdown.org/

4
bookdown

BOOKDOWN
Write HTML, PDE, ePub, and Kindle books with R Markdown

The bookdown package is an open-source R package that facilitates writing books and long-form articles / reports with R

Markdown. Features include:

+ Generate printer-ready books and ebooks from R Markdown documents.

+ A markup language easier to learn than LaTeX, and to write elements such as section headers, lists, quotes, figures,
tables, and citations.

+ Multiple choices of output formats: PDF, LaTeX, HTML, EPUB, and Word. b 0 OkdOWIl

« Possibility of including dynamic graphics and interactive applications (HTML widgets and Shiny apps).

+ Support a wide range of languages: R, C [ C++, Python, Fortran, Julia, Shell scripts, and SQL, etc.

« LaTeX equations, theorems, and proofs work for all output formats.

+ Can be published to GitHub, bookdown.org, and any web servers.
« Integrated with the RStudio IDE.
+ One-click publishing to https:/ /bookdown.org.

Below is a list of featured books. For a full list, please see the archive page. For the full documentation of the bookdown package, please see the free online

book bookdown: Authoring Books and Technical Documents with R Markdown.


https://bookdown.org/

Books

R Programming for Data Science

by Roger D. Peng

2016-12-22 ) star 63

‘ The R programming language has become the
R Programming

fist Diata Clbrics de facto programming language for data

science. Its flexibility, power, sophistication,

and expressiveness have made it an invaluable

tool for data scientists around the world. This

book is about the fundamentals of R

programming. You will get started with the

basics of the language, learn how to

Soger.Pe — manipulate datasets, how to write functions,

and how to debug and optimize code. With the

fundamentals provided in this book, you will have a solid foundation

on which to build your data science toolbox. Read more —

Efficient R programming

by Colin Gillespie, Robin Lovelace

2016-11-30 ¢)star 452
Efficient R Programming is about increasing

the amount of work you can do with Rin a
given amount of time. It’s about both
computational and programmer efficiency. [...]
| This is the online version of the O’'Reilly book:
Efﬁcient R Efficient R programming. Pull requests and
Pl'Og ‘ general comments are welcome. Colin Gillespie
is Senior lecturer (Associate professor) at
comciepesrminioese  INeWcastle University, UK. His research
interests are high performance statistical
computing and Bayesian statistics. He is regularly employed as a
consultant by Jumping Rivers and has been teaching R since 2005 at a
variety of levels, ranging ... Read more —
10



R Weekly 2019-03 RStudio Conf

2019

Highlight

Insights

Rin the Real World
R in Organizations
Rin Academia
Resources

New Packages
Updated Packages
Tutorials

R Project Updates
Upcoming Events in 3 Months
Jobs

Call for Participation

Quotes of the Week

https:/ /www.rweekly.org/

RWeekly.org Live Mail Feed Conf About All Draft Submit Night

Live

e hrbrthemes 0.6.0 on CRAN + Other In-Development Package News ( rud.is )

o @ eventstudies Event Study Analysis ( cran.r-project.org )

o @ CluMix Clustering and Visualization of Mixed-Type Data ( cran.r-project.org)

More

R Weekly 2019-03 RStudio Conf 2019
210an2019 @ f W

Y type to filter
Release Date: 2019-01-21

Highlight

¢ RStudio Conf 2019 Slides - Karl Broman
o Contains workshop materials and presentation slides for RStudio Conf

( github.com)
e The Unreasonable Effectiveness of Public Work ( dropbox.com )

e Our Colour of Magic: The open sourcery of fantastic R
packages ( docs.google.com)
Insights

¢ You did a sentiment analysis with tidytext but you forgot to do dependency
parsing to answer WHY is something positive/negative ( bnosac.be )
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®Studio Community

https://community.rstudio.com/

Q3

]
_—

stackoverflow

https:/ /stackoverflow.com/
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https://github.com/USCbiostats/software-dev

Software Development Standards

This project's main contents is located in the project's Wiki:

Coding Standards

1. Coding Standards

2. Software Thinking

3. Development Workflow
4. Misc

We do have some direct guidelines developed as issue templates here.

Bioghost Server

1. Introduction
2. Setup
3. Cheat Sheet

HPCinR

¢ Parallel computing inR

e parallel
e iterators+foreach %2 }'{ 52

¢ RcnbArmadillo + OnenMP


https://github.com/USCbiostats/software-dev

