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R is great!

e Excellent for statistics
e Amazing at data visualization

e Vibrant and generous community



...but...

e A personal experience, not a shared one

e Sharing results generally means exporting to
a static format

e Need to write code to manipulate
visualizations and other output

e Modern visualization is animated and
interactive - not obvious how to do this
from R



Shiny is
R + interactivity + web
made easy



What is Shiny?

Hello Shiny!
Hello Shiny!

Hello Shiny!

Number of observations: Histogram of dist
500
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What is Shiny?

e I[nteractive web application around your R

analyses
e Zero HTML/CSS/JavaScript knowledge
required...

e ... but fully customizable and extensible

with HTML/CSS/JavaScript




What is Shiny?

e Modern web Ul with attractive defaults
e Designed to integrate with existing
JavaScript libraries (including d3.js)

e Uses a “reactive” programming model

which allows dramatically simpler code

than traditional Ul or web programming



What is Shiny?

e Free and open source (GPLv3) R package

e (Created an maintained by RStudio, Inc.

e First released in November 2012



Deploying Shiny Apps

e R package itself is not desighed for
deployment
e Shiny Server (AGPLv3)

o https://github.com/rstudio/shiny-server

e Shiny Server “Pro” (Commercial)
o Adds authentication, security, monitoring features
to Shiny Server
o Coming soon

e Shiny hosting on rstudio.com
o Currently in free beta; sign up at http://rstudio.
com/shiny
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Shiny in Action



Visual Models

00 Generic response prediction tool web application demonstration

Generic response prediction too. .. L + A

Individual patient/subgroup-level
response probability prediction

Age

Sex

* Male
Femnale

Race

Caucaslan

Disease Severity

Prodicted Probabidty of Response

A 4
Comorbidity Score:

Linear Predicior

Blomarker 2

v . Treatment guidelines: htt
Concomitant Medications: Redevant literature
Prescription label ir
T — Safety information and reporting: http/d
Graphical display of patient clinical history: http

http://spark.rstudio.com/genentech/generic-response-prediction-tool-web-application-demonstration-v2/
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Interactive Plotting

®00 Reconstruct Cene Networks

Reconstruct Cene Networks

Reconstruct Gene Networks

Use a file stored on my local machine.
File URL:

Jsampecxp.cs

One row represents a single:

Sample hd

Method to use 10 reconstruct the network:

GeneNet v

Connection threshold:

http://glimmer.rstudio.com/gbrc/grn/
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Interactive Plotting

Heatmap

Heatmap

Value

ene ABCB4

http://glimmer.rstudio.com/gbrc/heatmap/
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Analytics That Go Viral

enon Dialect Survey Maps

Dialect Survey Maps L " -

Dialect Survey Maps

NC STATE UNIVERSITY

Oaject maps bas

What i3 your generic term for a sweetened carbonated beverage”?

oment, only the four most popular
anawers for each survey gueaion are Gaglayed

http://spark.rstudio.com/jkatz/SurveyMaps/
http://www.huffingtonpost.com/2013/06/06/dialect-maps n 3395819.html



http://spark.rstudio.com/jkatz/SurveyMaps/
http://spark.rstudio.com/jkatz/SurveyMaps/
http://www.huffingtonpost.com/2013/06/06/dialect-maps_n_3395819.html
http://www.huffingtonpost.com/2013/06/06/dialect-maps_n_3395819.html

Build Practical Tools

enono Retirement : simulating wealth with random returns, inflation and withdrawals

Retirement | simulating wealth t + L

Retirement : simulating wealth with random returns, inflation and withdrawals

Number of observations (in Years) Projected Value of inRtial capital

v
Intial captal nvested

2 000 20
v

Annual retum from investments (in %)

W

Annual volatiity from investments (in %)

v

Annual infiation (in %)

—<

Annual infistion volatility. (in %)
! Percentage of Paying Scenarios Distribution of Final Capital, 50 * are still paying
v

Monthly capital withdrawals:

$13 00
W
Number of simulations:

v

http://glimmer.rstudio.com/systematicin/retirement.withdrawal/
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Customizable Dashboards

enon

http:/ /glimmer..../ shiny-jsdemo/ l+ |

Shiny + Gridster + JustGage + Highcharts

te of wih
Rate of gron Recent values

—_——
Volatility:

—_— ] 3 e e s

Delay (ms):

V

- . | |

http://glimmer.rstudio.com/winstontest/shiny-jsdemo/
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Control JavaScript Visualizations

® 00 Mozilla Firefox

http://glimmer....g/leaflet-demo/

+

United States

San Franciscos

México
Reoublica. Powered by Leaflet — Maps by Mapbox

Population of U.S. Cities

6.1

Visible cities Total population of visible cities

City Population

(thousands)

http://glimmer.rstudio.com/jcheng/leaflet-demo/
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Shiny Walkthrough
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Download Examples

# Update Shiny

install .packages ("devtools")
library (devtools)
install githUCHEESEEENENYTrstudio")

# Download Examples
source ("http://bit.1ly/DLBIOC")



Shiny Examples

e Data from curatedOvarianData

e 100s of MB of microarray data

e We extract two matrices:

o 8 Normal samples x 8 genes

o 20 Tumor samples x 8 genes

e Store as ExpressionSet objects

e Save as .Rds files



Example 1

e Comparison of normal expression vs. tumor

expression

e Allow user to select gene to visualize

e Render as boxplot

http://bit.ly/biocon1



Prepare Workspace

library (shiny)
options (shiny.launch.browser=FALSE)

T umess

normal

library (Biobase)
exprs (tumor)

boxplot (list (Tumor=exprs (tumor),
Normal=exprs (normal) ) )






Dependency Graph - Example 1

renderPlot

output$genePlot

input$gene




Shiny Reactivity
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Reactivity

e Reactive programming is a way of
organizing your code that emphasizes
values that can change over time...

e ...and expressions that depend on such
values...

e ...so that changes to those values naturally
“flow” through your system.



Reactivi



Reactivity

e Reactive values are values that vary over
time

e Reactive expressions are expressions that
may depend on reactive values and other
reactive expressions

e Detailed explanation in the tutorial: http:

/ /rstudio.github.io/shiny/tutorial/#reactivity-overview
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Shiny Examples, Cont'd.
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Shiny Example 2

e Shiny offers text-based inputs and outputs
e View tables

e Print R output directly

e Let's create an app that can preview the

gene expression data in each set

http://bit.ly/biocon2



Dependency Graph - Example 2

outputbsummary renderPrint

input$cols input$type

output$view renderTable
input$rows




Dependency Graph - Example 2
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input$rows

expensive



Dependency Graph - Example 2
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Dependency Graph - Example 2

input$type

outputbsummary renderPrint

input$cols datasetinput

output$view renderTable
input$rows




Dependency Graph - Example 2
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Dependency Graph - Example 2

input$type

outputbsummary renderPrint

input$cols datasetinput

output$view renderTable
input$rows

expensive



Shiny Example 3

e No limits to computational power of Shiny

e Anything you can do in R, you can do in

server.R

http://bit.ly/biocon3



Shiny Example 4

e Shiny not only used in isolation

e Great for injecting some interactivity at key
points in a larger analysis workflow

e Use stopApp () to return some data from a

Shiny app

http://bit.ly/biocon4



Next Steps

e Shiny homepage
http://rstudio.com/shiny

e Shiny Tutorial
http://rstudio.github.io/shiny/tutorial

e Discussion list
http://groups.google.com/group/shiny-discuss
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