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Cloud services

o Cloud storage
» Google BigQuery (package RBigquery).

» Infochimps (package infochimps)

o Web services
» Yahoo finance and Google finance (package quantmod).

» World Bank (package WDI).
» Twitter (package twitteR).
> more...
@ Cloud computation
» Amazon EC2
@ Cloud visualization and exploration

» Shiny
http://cran.r-project.org/web/views/WebTechnologies.html
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R web solutions

Knitr http://www.rpubs.com/.
R2HTML
rApache : Embed R in the Apache web server http://rapache.net/

Rook :Provides an interface to build web-applications with rApache
http://cran.r-project.org/web/packages/Rook/index.html

WebDevelopR
o gWidgetsWWW
o FastRWeb http://rforge.net/FastRWeb/
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R interactive graphics is using web technology

e Google charts (https:
//developers.google.com/chart/interactive/docs/gallery)

» The googleVis package provides an interface between R and the
Google Chart Tools API.

@ package gridSVG

e package ggvis by Hadley Wickham.
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Source file repository on the cloud GitHub

Many of Shiny examples are located on GitHub as:
library(shiny)
@ Repository
runGitHub (repo="kmeans" ,username="jcheng5")

@ Folder in a repository
runGitHub(repo="shiny-examples" ,username="rstudio",subdir="001-hello")

o Gist
runGist("https://gist.github.com/shlomyli/5689e4c41f1967192f4e9")
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Shiny developer site

Getinspired Getstarted Go deeper

Hereis a Shiny app

Figure : http://shiny.rstudio.com/
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Showcase

@ http://www.rstudio.com/shiny/showcase/

@ http://shiny.rstudio.com/gallery/

@ https://github.com/rstudio/shiny/wiki/RStudio-Shiny-Apps
@ https://github.com/rstudio/shiny-examples
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Tutorials

@ http://www.rstudio.com/shiny/lessons/Intro/
@ http://shiny.rstudio.com/tutorial/
o (deprecated) http://rstudio.github.io/shiny/tutorial/
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Required skills

@ You need to know R.

@ Knowledge in HTML, Java script, CSS is an advantage.
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Development cycle

© The server and client side is developed locally (using the single client,
web server embedded in RStudio).

@ Debugging is possible.
© Deployment:

» RStudio Shiny servers (multiple clients, authorization).
> Your Shiny server (free for Linux).
» Amazon EC2
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Hello Shiny

RStudio
Ele Edit Code View Plots Session Buld Debug Tooks Help
@l 3

Comole

R version 3.0.2 (2013-09-25) -- "Frisbee sailing"
copyright (c) 2013 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

Newprojeat

'citation()' on how to cite R or R packages in publi Create projectfrom:
Type 'demo()' for some demos, 'help()' for on-Tine h rectory
'help.start()' for an HTML browser interface to help }% e T k4
Type 'q()' to quit R.
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Hello Shiny

B RStudio

Ele Edit Code View Plots Session Buld Debug Tools Help

e~ 3

console -/ =]
R version 3.0.2 (2013-09-25) -- "Frisbee sailing"

copyright (C) 2013 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 publi

Back Project Type

Type "demo()’ for some demos, 'help()’ for on-Tine h .
‘help.start()' for an HTML browser interface to help IR oot
Type 'qQ)' to quit R.

R' i

Shiny Web Application
Creste  ew Shiny e spplcation >

>

Cancal
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Hello Shiny

2] RStudio

Ele Edit Code View Plots Sesson Buld Debug Iools Help

ol »

comoe =l
R version 3.0.2 (2013-09-25) -- "Frisbee sailing"

copyright (C) 2013 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 publi

Ba Create Shiny Web Application

Type 'demo()’ for some demos, 'help()' for on-Tine h B
‘help.start()' for an HTML browser interface to help g\ e |
Type 'q()' to quit R. ( N,

S Creste preject s subdiectoryof:

' [-foektopitelosing [ bowse.
>
[lopenianevindow (Goeroe) (et
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Hello Shiny

~/Desktop/hello_shiny/hello - Rstudio

fle Edit Code View Plots Session Build Debug Iools Help

o - Ello
@juns | Bseners =0
) Csouconsse Q& /'~ amun 3| psoue - £

1] ~

2 # This is the user-interface definition of a shiny web application.

3 # vou can find out more about building applications with shiny here:

4 #

S5 # http://www.rstudio.com/shiny/

6 #

7

& Tibrary(shiny)

9

10 shinyuI(pagewithsidebar(

12 # Application title
13 headerpanel("New Application"),

15 # Sidebar with a slider input for number of observations
16  sidebarpanel(

17 sliderInput(“obs",

18 "Number of observations:",
19 min = 1,

20 max = 1000,

21 value = 500)

2 ),

23

24 # show a plot of the generated distribution
25 mainpanel(
26 plotoutput("distPlot")

@ ep e £
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Hello Shiny

B ~/Desktop/hello_shiny/hello - RStudio
File Edit Code View Plots Session Build Debug Tools Help
el e =l

=c

Civrun | 3| Cbsoune -| £

Rlumx | @lsnenx
> [lsouceonsme  Q 2~

This is the server logic for a shiny web application.

#
# You can find out more about building applications with shiny here:
#

# http://www. rstudio.com/shiny/

#

1
2
3
i
5
6
7
8 Tibrary(shiny)
9

10- shinyserver (function(input, output) {

11

12. outputSdistPlot <- renderPlot({

14 # generate and plot an rnorm distribution with the requested
15 # number of observations

16 dist <- rnorm(inputSobs)
17 hist(dist)
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Hello Shiny

Shlomi Lifshits

~/Desktop/hello_shiny/hello - RStudio

Edit Code View Plots Session Build Debug Tools Help

a- >
Sumx | 0)unenx =0
® Csoureonsme | Q /'~ Sorun | 59| Cosous +| €1

1 5

2 # This is the server logic for a shiny web application.

3 # You can find out more about building applications with shiny here:

4 #

5 # http://www.rstudio.com/shiny/

6 #

7

& Tibrary(shiny)

9

10- shinyserver (function(input, output) {

11

12. outputSdistPlot <- renderPlot({

13

14 # generate and plot an rnorm distribution with the requested

15 # number of observations

16 dist <- rnorm(inputSobs)

17 hist(dist)

18

19 b

20

21 B

22

‘Consoe ~ocston/hen siny/hls 2> =e
> Tibrary(shiny) “
warning message:

package ‘shiny’ was built under R version 3.0.3 "
> runapplO] o
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Hello Shiny

& 5 €@ (1270017354 Qe =

New Application

Number of observations Histogram of dist

1 =00 1,000 s
—_— =
8
5

T T T T T T T 1

4 3 2 Bl 0 1 2 3

dist
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Hello Shiny

] ~/Desktop/hello_shiny/hello - Rstudio
Ele Edit Code View Plots Session Buld Debug Tools kelp
atiE= 31 =1ie
CluRe O snernx =
3 [Jouceonsoe & /0 Shtun | 35| Losouee - £
1
2 # This is the server logic for a shiny web application.
3 # You can find out more about building applications with shiny here:
4 #
5 # http://www.rstudio.com/shiny/
6 #
7
8 Tlibrary(shiny)
9

10- shinyserver(function(input, output) {
11

12. outputSdistPlot <- renderplot({
13

14 # generate and plot an rnorm distribution with the requested

15 # number of observations

16 dist <- rnorm(inputSobs)

17 hist(dist)

18

19 B

20

21 B v
62 @opieeic Rsap -

Ipescopmeto syt > =0

Type 'demo()' for some demos, 'help()' for on-line help, or -

'help.start()' for an HTML browser interface to help.
Type 'q()’ to quit R.

> Tibrary(shiny)

warning message:

package ‘shiny’ was built under R version 3.0.3

> runApp )

Listening on http://127.0.0.1:7354

>
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Hello Shiny

GitHubGist e Al Gists H shlomyli B #5 B

s (2] B shlomyi/ serverR G- e @bdee |k sar o

Hello Shiny
‘ Gist Detail @ serverR R o
Revisions 2
£ mic i togic for a sniny web apptication.
# Vou can fing out nore abaut builaing applications with Shiny nere:

%> Download Gist

Clone this gist

e —— Ltbrory(shing)

Embed this gist 16 sninyserver(function(input, output) {

SRR S L Gupuesaizeiat <o rengerplot((

Link o this st 16 # generate ond plot an rnorm distribution with the requested
g/ fgimegioas| |15 numver of cbservations
W6 st < rrorn(inputsobs)
v histist)
eI
n oy
o ur F e o

definition of o Shiny web application
building applications with Shiny here.

ato.conssniny

Adbrary(shiny)
o shinyUl(pagenitnsiebar(
10

1 sopticotion tit
12 hesderpanel(“hew

Hication),

16 % Stgebar witn  stider input for nusver of observation
o caamacpane(
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Hello Shiny

Shlomi Lifshits

] ~/Desktop/hello_shiny/hello - RStudio
FEile Edit Code View Plots Session Build Debug Jools Help
ol 8l

=0
EoRon 35| D souee +| £

ks 0 snes
& [sourceonsave G /'~

This is the server logic for a shiny web application.
You can find out more about building applications with Shiny here:

1
2 #
3 #
4 #
5 # http://waw. rstudio.com/shiny/
6 #
7

8

Tibrary (shiny)

9

10- shinyserver (function(input, output) {
11
12. outputSdistPlot <- renderplot({

3

14 # generate and plot an rnorm distribution with the requested
15 # number of observations

16 dist <- rnorm(inputSobs)

17 hist(dist)

O s s <

Conmole ~Desktopihetshinyetlol ® -0

> ~
G E ub.com/shlomyli/589e4c41f1967192f4e9™)|

Downloading https://gist.github.com/shlomy1i/589e4c41f1967192f4e9,/download

Listening on http://127.0.0.1:7354 ™

ng a shine to S



Hello Shiny

_cEm

[ New Application  x /' [ view-source:127.00. x \

B Google | B ifshits il Yahoo M- x | [' Tutoriak: Building i x [} Shiny - Welcome to
5 C [D view-source127.00.1:6659 awl =
1
2/ <neal>
3
4 /b, />
5 Cent/savasorint o/ sorints
6 /3avaseripe
7 />
g 30 7</scripe>
9 />

s/bootstrap.min.is"></script>
uidth=device-width, initial-scalesi.

/>

ype:
13| <ritle>vew Applx:atxcv\(/c)t]e>
14| <link re

15| <script s
16| </nheac>

17 | <body>

18 | <div class="container-fluid™>

id>

2% seyle=vpadding: 10px opx
21 <hi>New Application</nl>

der/ces lider.mi />

ced/e1ider/ie []g P Py ey

/1abel>
ue: cla. slider” data-frem="1
e oot $H0 F44487 aeasmmsoh

"1000" data-step="i"
>

class="shiny-plot-output” style="width: 100% ; height: 400px"></div>

39| </ntml>
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Hello Shiny

(] ~/Desktop/hello_shiny/hello - Rstudio
Eile Edit Code View Plots Session Build Debug Tools Help
Q- a2l

=0

Source +| £

QuRx | OfsenerRx | OreactueR x
[Jsouceonsae | Q /'~ EX

9
[0

Tlibrary(shiny)
values <- reactivevalues(m = "rnorm", n = 1000)
class(values)

- observe({
print(valuesSm)

1))

10- observe({
11 hist(rnorm(valuess$n))
12 B

©RNDUIEWN R

14 valuesSm<-"abc"
15 shiny:::flushreact()
16 valuesSn<-10

19 shiny:::flushreact()

R saript +

[ =]
~

325 | @ opleven &

Console - /Desktop/helo shiny/hello/ >
> runExample("01_hello")

Listening on http://127.0.0.1:6659
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Shiny app

A Shiny application is comprised of two files:

@ ui.R : describes the graphical design of the web page, the widgets and
their organization.

@ server.R: describes the logic behind (data processing, statistical
computations).

Shlomi Lifshits (Tel Aviv university) Taking a shine to Shiny May 30, 2014 24 / 34



HTML form

Figure : From: http:
//www.javascript-coder.com/html-form/html-form-tutorial-pl.phtml.
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Shiny is a reactive application

@ The graphical user interface reacts to user selections.
@ An object saves a list of expressions that depend on it.

@ When the value of an object is changed it will change the status of
these expression that depend on it to invalid to (need update).

@ Shiny server will cycle through all expression, selectively updating
epressions.
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Understanding reactivity

library(shiny)
shinyServer (function(input, output) {
output$distPlot <- renderPlot ({
dist <- rnorm(input$obs)
hist(dist)
)
b

The expression is wrapped in a call to renderPlot to indicate that:

@ It is "reactive" and therefore should re-execute automatically when
inputs change.

@ lts output is a plot.
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Shiny Widgets

Action button

Sidrrangs
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kmeans

Written by Joe Cheng (RStudio).

Iris k-means clustering

0
X Variable
Sepal Length - =
.
¥ Variable
Sepal Width - £ °
H
Cluster count & : 4
3
24
T T T T T T T T
45 50 55 60 65 70 75 8.0

Sepal Length

runGitHub (runGitHub ("kmeans","jcheng5")
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server.R

palette(c("#E41A1C", "#377EB8", "#4DAF4A", "#984EA3",
"#FFTFOO", "#FFFF33", "#A65628", "#F781BF", "#999999"))

shinyServer (function(input, output, session) {

# Combine the selected variables into a new data frame
selectedData <- reactive({

iris[, c(input$xcol, input$ycol)]
1))

clusters <- reactive({
kmeans (selectedData(), input$clusters)
1))

output$plotl <- renderPlot({
par(mar = c(5.1, 4.1, 0, 1))
plot(selectedData(),
col = clusters()$cluster,
pch = 20, cex = 3)
points(clusters()$centers, pch = 4, cex = 4, lud = 4)
1D)
1))
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ui.R

shinyUI (pageWithSidebar (
headerPanel(’Iris k-means clustering’),
sidebarPanel (
selectInput(’xcol’, ’X Variable’, names(iris)),
selectInput(’ycol’, ’Y Variable’, names(iris),
selected=names (iris) [[2]]),
numericInput(’clusters’, ’Cluster count’, 3,
min = 1, max = 9)
)’
mainPanel (
plotOutput(’plotl?’)
)
)
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RGL

Example by Jeff Allen (Trestle Technology)

WebGL Demo

Color Palette

Br8G -

[ Display principal components

All source available on Github

Blue
1

50 100 150 200
Red

runGitHub("shiny-sandbox","trestletech",subdir="rgl")
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WDI

Example by Shlomi Lifshits

Rate of change in number of internet users across the world

Country. () SECS3 Gy 0L S p:idata.worldbank orgfndicator
Peru -
Selected
Wusers
2011
2010
L. 2000
5
g
S 2008
g
2007
2008
2005
10 7 2 El £
Greated by Shiomi Lifshits (2014) % internet users

RLEEEy Furmula £ 100, where xis the ol mumber of users anc y st ol popuation Size

runGitHub(repo="shiny",username="shlomyli",subdir="WDI")
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World Bank

Apply the data query through WDI.
Getting the flag of the selected country (HTML).

Rendering formulae using MathJax.

Using interactive plots from Google Charts.
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Excel
Example by Shlomi Lifshits

Pairwise scatter plot

Import data from Excel: Choose class name

Species =

¥,

Sepal.Length

Sepallength  SepalWidth  Petallength  PetalWidth  Species

Sepal Width

51 35 14 02 setosa

49 3 14 02 setosa =

i a2 1 e it

I st 5 02 seosa poLongin || ¥
5 36 14 02 setosa L Lo

54 a9 17 0.4 setosa _;“_{x

48 34 14 03 setosa ¥ || petalwidth
5 34 15 02 setosa R

a4 29 14 02 setosa IEREEE

49 X 15 01 setosa

54 a7 15 02 setosa

48 34 16 02 setosa

48 3 14 01 setosa

43 3 1 01 setosa

58 4 12 02 setosa

57 44 15 04 setosa

54 39 13 04 setosa

51 35 14 03 setosa

57 38 17 03seosa -

runGitHub(repo="shiny" ,username="shlomyli",subdir="Excel")
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Excel

@ Import an Excel spreadsheet by Copy and paste.
@ Dynamic Ul

@ Using interactive tables from Google Charts.

Shlomi Lifshits (Tel Aviv university) Taking a shine to Shiny May 30, 2014 36 / 34



Thank you for your attention

@ Shlomi Lifshits
@ e-mail: shlomi.lifshits@yahoo.com

@ Homepage: https://sites.google.com/site/shlomilifshits/
o Linked-in:
http://www.linkedin.com/pub/shlomi-1lifshits/6/a33/408
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