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Your turn

- Open a new Shiny app with File = New File = Shiny Web App...
- Launch the app by opening app . R and clicking Run App
- Close the app by clicking the stop icon

- Select view mode in the drop down menu next to Run App
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High level view




Every Shiny app has a webpage that the user visits,
and behind this webpage there is a computer

that serves this webpage by running R.
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When running your app locally,
the computer serving your app Is your computer.
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When your app is deployed,

the computer serving your app is a web server.
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Server instructions
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User interface



Anatomy of a
Shiny app




What's In an app?

User interface
ui <- fluidPage() controls the layout and
appearance of app

Server function

server <- function(input, output) {} L .
contains instructions

needed to build app

shinyApp(ui = ui, server = server)
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- NHANES : : NHANES
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N Data from the 2009 - 2010 and 2011 - 2012 surveys on
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10,000 participants and 76 variables collected on them
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App template

ui <- fluidPage()
server <- function(input, output) {}

shinyApp(ui = uil, server = server)




User interface




# Define UI
ui <- fluidPage(

# Sidebar layout with a input and output definitions
sidebarLayout(
# Inputs: Select variables to plot
sidebarPanel(
# Select variable for y-axis
selectInput(inputId = "y", label = "Y-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPSysAve"),
selected = "BPSysAve"),
# Select variable for x-axis
selectInput(inputId = "x", label = "X-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPSysAve"),
selected = "BPDiaAve")

) 5

# Output: Show scatterplot
mainPanel (
plotOutput(outputId = "scatterplot")




# Define UI
ui < fluidPage Create fluid page layout

# Sidebar layout with a input and output definitions
sidebarLayout(
# Inputs: Select variables to plot
sidebarPanel(
# Select variable for y-axis
selectInput(inputId = "y", label = "Y-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPSysAve"),
selected = "BPSysAve"),
# Select variable for x-axis
selectInput(inputId = "x", label = "X-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPDiaAve"),
selected = "BPDiaAve")

) ;

# Output: Show scatterplot

mainPanel(
plotOutput(outputId = "scatterplot")




# Define UI
ui <- fluidPage(

# Sidebar layout with a input andoupuEidefinitions Create 3 ‘aygut \/\/|th a

sidebarlLayout/( : :
# Inputs: Select variables to plot S|debar and Mmaln aread

sidebarPanel(
# Select variable for y-axis
selectInput(inputId = "y", label = "Y-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPSysAve"),
"BPSysAve"),

# Select variable for x-axis
selectInput(inputId = "x", label = "X-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPDiaAve"),

"BPDjaAve")

selected

selected

) 5

# Output: Show scatterplot

mainPanel (
plotOutput(outputId = "scatterplot")




# Define UI
ui <- fluidPage(

# Sidebar layout with a input and output definitions

sidebarLayout(
# Inputs: Select variables to

Create a sidebar panel containing
input controls that can in turn be
passed to sidebarlLayout

sidebarPanel(
# Select variable for y-axis

selectInput(inputId = "y", label = "Y-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPSysAve'"),

selected = "BPSysAve"),

# Select variable for x-axis

selectInput(inputId = "x", label = "X-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPDiaAve"),
selected = "BPDiaAve")

) ;

# Output: Show scatterplot

mainPanel(
plotOutput(outputId = "scatterplot")




# Define UI
ui <- fluidPage(

# Sidebar layout with a input and output definitions
sidebarLayout(
# Inputs: Select variables to plot
sidebarPanel(
# Select variable for y-axis

selectInput(inputId = "y", label = "Y-axis:", Y-axis:
choices = c("Age", "Poverty", "Pulse",
selected = "BPSysAve"), BPSysAve
# Select variable for x-axis
selectInput(inputId = "x", label = "X-axis:", X-axis:
choices = c("Age", "Poverty", "Pulse'
selected = "BPDiaAve") BPDiaAvel
))
Age
# Output: Show scatterplot
mainPanel( Poverty
plotOutput(outputId = "scatterplot") Pulse
) AlcoholYear

) BPDiaAve




# Define UI
ui <- fluidPage(

# Sidebar layout with a input and output definitions
sidebarLayout(
# Inputs: Select variables to plot
sidebarPanel(
# Select variable for y-axis
selectInput(inputId = "y", label = "Y-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPSysAve"),
selected = "BPSysAve"),
# Select variable for x-axis
selectInput(inputId = "x", label = "X-axis:",
choices = c("Age", "Poverty", "Pulse", "AlcoholYear", "BPDiaAve"),
selected = "BPDiaAve")

) ;

Create a main panel containing
# Output: Show scatterplot
o . output elements that get createad
mainPanel( . . .
I blotOutput (outputId in the server function can in turn
be passed to sidebarlLayout




Server




# Define server function

server <- function(input, output) {

# Create the scatterplot object the plotOutput function is expecting
outputSscatterplot <- renderPlot({
goplot(data = NHANES, aes_string(x = 1inputSx, y = inputSy)) +
geom_point()
})




# Define server function Contalns |nstructlons
server <- function(input, output) {

needed to build app

# Create the scatterplot object the plotOutput function is expecting
outputSscatterplot <- renderPlot({
goplot(data = NHANES, aes_string(x = input$Sx, y = inputSy)) +
geom_point()

1)




# Define server function

server <- function(input, output) {

# Create the scatterplot object the plotO
outputSscatterplot <- renderPlot({
goplot(data = NHANES, aes_string(x = inputs$Sx,

Renders a reactive plot that is
suitable tor assigning to an
output slot

geom_point()
})

---P-UI_GTJ//



# Define server function

server <- function(input, output) {

# Create the scatterplot object the plotOutput function is expecting
outputSscatterplot <- renderPlot({
goplot(data = NHANES, aes_string(x = input$x, y = inputSy)) +

geom_point()
1) Good ol’ ggplot2 code,

with inputs from Ul




Ul + Server




Create the Shiny app object

shinyApp(uil = ui, server = server)




Putting it all together... E
nhanes—-apps/nhanes-01.R

DEMO




Your turn

- Add new select menu to color the points by
— inputld = "z"
— label = "Color by:"

— choices = c("Gender", "Depressed", "SleepTrouble",
"SmokeNow", '"Marijuana")

— selected = "SleepTrouble”

- Use this variable in the aesthetics of the ggplot function as the color argument
to color the points by

- Run the app in the Viewer Pane

- Compare your code / output with the person sitting next to / nearby you
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Solution to the previous exercise

nhanes—apps/nhanes-02.R /

SOLUTION




Inputs

numericlnput(inputld, label, value,

Action actionButton(inputld, label, icon, ...) .
min, max, step)

<)

Link actionLink(inputld, label, icon, ...) ,
passwordinput(inputld, label, value)

Choice 1 checkboxGrouplnput(inputld, label, | : . .
Choice 2 choices, selected, inline) O choiceA  radioButtons(inputld, label, choices,

Choice B selected, inline
Choice 3

Choice C
Shiny : : CHEAT SHEET

Bas'cs BUIldIng an App Complete the template by adding arguments to fluidPage() and a

body to the server function.

checkme  checkboxInput(inputld, label, value)

Ashiny app is a web page (Ul) connected to a

. o . Library(shiny)
| .
computer running a live R session (Server) BT U it ﬁm(tlon\

Add outputs with *Output() functions “1"[,,},9;1[:}%55‘“,““ = o, nasnmans!

= Tell server how to render outputs with Rin m;ﬁz’:@,‘,ﬁtﬁ.‘,ﬁﬁ;;t}:“:e..Lii.’.,' -
T “ the server function. To do this: * .
tion(1 }.

nput !

choice 11~ selectinput(inputld, label, choices,
' selected, multiple, selectize, width,

1 Refer o outputs with outputS P, | *¢C1, oot P engi o - . .
. . } 2. Refer to inputs with input$<id>———» hist(rnora(inputsn))
Users can manipulate the U, which will cause 3. Wrap codei () function bef ))\/
the server to update the Ul's displays (by - Wrap codein a randers() function before_— RERERR
running R code). saving to output shinyapp(ui = ui, server = server) o
Save your as app.R. Alternatively, split your template into two files named ul.R and server.R.
N - . -
brary( v) # ul.R
AP? TE"?MTE . Library (shiny \‘lu:dPage( ul.R contains everything 2075 08 08 ( :ho'ce 2
Begin wiriting a new app with this template. ﬂ“;";’e'\f‘lg;:;:gﬂmt“ — numericInput (inputId = "nv, you would save to ui.
Preview the app by running the code at the R "sample size", value = 25), pl;ﬁﬂ'ﬁ;ﬁtﬂ.’.:;&&:lfe-vﬁii-’v; ’ ’ ’ ’
command line. , plotoutput (outputId = "hist") e SR - 2008 - .
P ont . function you would save o
Ubrary(shiny) S oucputsnise < rengorslon( e {| [7 server.® to server. I I l ax O rl l I a S a I eW Wee S a
B8 |l <« fwidrage) pyE(rmorninputing) S outputshist - renderPiot (( e v e ’ ’ ) 3
LR |server <- function(input, output)(} } }]Mﬂ\‘fnornﬂnl’“"nll‘ No need to call
shinyApp(ui = ui, server = server) shinyApp(ul = ul, server = server) y shinyApp(). 1 4 3 4 S L3
Save each app as a directory that holds an app.R file (or a server.R file and a ui.R file) plus optional extra files.

« ui - nested R functions that assemble an

k *—The directory name is the name of the app
HTML user interface for your app

(optional) defines objects available to both Launch anps with
« server - a function with instructions on how DESCRIPTION uiR ?"d server.l? runApp(<':;gth to
to build and rebuild the R objects displayed i —— (optional) used in showcase mode directory>)

inthe UI README (optional) data, scripts, etc.
o &c;ptional) directory of files to share with web
rowsers (images, CSS, .js, etc.) Must be named "www"

1 DEEEE language) o B o sliderinput(inputld, label, min, max,
S R value, step, round, format, locale,
s 6 8 ticks, animate, width, sep, pre, post)

« shinyApp - combines ui and server into
an app. Wrap with runApp() if calling from a
sourced script or inside a function.

Outp UtS = render*() and "Output() functions work together to add R output to the U

SHARE YOUR APP
The easiest way to share your app DT renderDataTable(expr, options; dataTableOutput(outputld, icon, ...)
is to host it on shinyapps.io, a callback, escape, env, quoted)
cloud based service from RStudio renderimage(expr, env, quoted, imageOutput(outputld, width, height, -
delethilj click, dblclick, hover, hoverDelay, inline, L B X v Fice = 0
. hoverDelayType, brush, clickld, hoverld)
1. Create a free or professional account at ’ ’ ’
http://shinyapps.io renderPlot(expr width, height, res, ..., plotOutput(outputld, width, height, click,
env, quoted, func) dblclick, hover, hoverDelay, inline, - Jume 2048 - D .
2. Click the Publish icon in the RStudio IDE hoverDelayType, brush, clickld, hoverld) - MW TR e n m | n m r |
orrun: ~ renderPrint(expr, env, quoted, func, verbatimTextOutput(outputid)
rsconnect::deployApp("<path to directory>") width) ’ ’ ’ , ’

! ) z ..., env, quoted, f tableOutput(outputid
Build or purchase your own Shiny Server renderTable(expr...., env, quoted, func) putfoutputld)

at vewwe rstudio com/products/shiny-server/ foo renderText(expr, env, quoted, func) textOutput(outputld, container, inline)

c PR weekstart, language, separator) submitButton(text, icon)
Studio = s htmlOutput{outputid, inline, container, .) | Emertex "R R ERELE.

T e nanune (Prevents reactions across entire app)

Ch Fil filelnput(inputld, label, multiple, :
= laccg;t)o Py MUtpe Enter text textinput(inputld, label, value)




Your turn

- Add new input variable to control the alpha level of the points
- This should be a sliderInput

- See shiny.rstudio.com/reterence/shiny/latest/ tor help

- Values should range from 0 to 1

- Set a default value that looks good
- Use this variable in the geom of the ggplot function as the alpha argument
- Run the app in a new window

- Compare your code / output with the person sitting next to / nearby you
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http://shiny.rstudio.com/reference/shiny/latest/

Solution to the previous exercise

nhanes—apps/nhanes-03.R /

SOLUTION




Outputs

Shiny : : CHEAT SHEET
Basics Building an App fepis ey
Ashiny a inputs to the Ul with *Input() functi

he

a Add inputs

|||||

command line.

ppppppp
s.io, a

eeeeeeeeeeeee
http://shinyapps.io
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P Rl langih. e AL AN
R - e
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ARRRR

foo

]

DT::renderDataTable(expr.
options, callback, escape,
env, quoted)

renderlmage(expr, env, quoted, deleteFile)

renderPlot(expr, width, height, res, ..., env,
quoted, func)

renderPrint(expr, env, quoted, func,
width)
renderTable(expr,..., env, guoted, func)

renderText(expr, env, quoted, func)

renderUl(expr, env, guoted, func)

dataTableOutput(outputld,icon, ...

imageOutput(outputld, width, height, click,
dblclick, hover, hoverDelay, hoverDelayType,
brush, clickld, hoverld, inline)

plotOutput(outputld, width, height, click,
dblclick, hover, hoverDelay, hoverDelayType,
brush, clickld, hoverld, inline)

verbatimTextOutput(outputid)

tableOutput(outputid)

textOutput(outputld, container, inline)

uiOutput(outputld, inline, container, ...)
htmlOutput(outputld, inline, container, ...)




Which render* and *Output function duo is used to add
this table to the app?

Y-axis:
BPSysAve v
200 -
X-axis: ’ ’
BPDiaAve v X o %
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0 30 60 90 120
BFDUIaAve
Show | 10 7 entries Search:
ID SurveyYr Gender Age AgeDecade AgeMonths Race1i
1 51624 2009_10 male 34 30-39 409 White
2 51624 2009_10 male 34 30-39 409 White
3 51624 2009_10 male 34 30-39 409 White
4 51625 2009_10 male 4 0-9 49 Other

5 51630 2009_10 female 49 40-49 596 White




library(shiny)
library(tidyverse)
library (NHANES)

ui <- fluidPage(

DT: :dataTableOutput()

server <- function(input, output) {

DT: :renderDataTable()

shinyApp(ui = ui, server = server)




Your turn

- Create a new output item using DT: :renderDataTable.

- Show first seven columns of NHANES data, show 10 rows at a time, and hide row

names, e.g.
— data = NHANES[, 1:7]

—options = list(pagelLength = 10)
— rownames = FALSE

- Add a DT::dataTableOutput to the main panel
- Run the app in a new Window
- Compare your code / output with the person sitting next to / nearby you

- Stretch goal: Make the number of columns visible in the table a user defined input
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Solution to the previous exercise

nhanes—apps/nhanes-04.R /

SOLUTION




Execution




Where you place code in your app will determine how many times they
are run (or re-run), which will in turn affect the performance ot your app,
since Shiny will run some sections your app script more often than others.

library(shiny)
library(tidyverse)
library (NHANES)

ui <- fluidPage( R
un once

5 R when app is

, , launched
server <- function(input, output) {

output$Sx <- renderPlot ({
})
}

shinyApp(ui = ui, server = server)



library(shiny)
library(tidyverse)
library (NHANES)

ui <- fluidPage(

)

- Run once
server <- function(input, output) { )
<+<—— each time a user
output$x <- renderPlot({ visits the app

1)
¥

shinyApp(ui = ui, server = server)



library(shiny)
library(tidyverse)
library (NHANES)

ui <- fluidPage(

)

server <- function(input, output) {
Run once
output$Sx <- renderPlot ({ each time a user
.. — .
1 changes a widget that

output$x depends on
¥

shinyApp(ui = ui, server = server)



File structure




Single file

- One directory with every tile the app needs:
- app.R - your script which ends with a call to shinyApp ()

- datasets, images, css, helper scripts, etc.

® O06 . App-1

(<> (s sElm) (-] (-] (8-])(2] (Q
" appR
___J7
We will focus on
the single file
format

throughout the
workshop




Multiple files

- One directory with every tile the app needs:
- ui.R andserver.R

- datasets, images, css, helper scripts, etc.

® O 06 . App-1

(<> (2 =l (2] (] (=] 2] Q
= App-l 5?:‘"-“




Deploying your app




shinyapps.io

- A server maintained by RStudio
- Easy to use, secure, and scalable
- Built-in metrics

- Free tier available



http://shinyapps.io

Shiny Server

- Free and open source

- Deploy Shiny apps to the internet

- Run on-premises: move computation closer to the data
- Host multiple apps on one server

- Deploy inside the firewall




Shiny Server Pro / RStudio Connect

- Secure access and authentication
- Performance: fine tune at app and server level
- Management: monitor and control resource use

- Direct priority support




Over break

- Create a folder called nhanes

- Move any one of the NHANES app R scripts you worked on into this folder, and
rename It as app.R

- Run the app

- Go to shinyapps.io and create a free account. Follow the instructions and deploy
your first app.




