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Whoam I?

» Name: Nicolas Attalides

» Coding in (R since: 2005 (yes that's before RStudio!)

» Profession: Data Scientist consultant and trainer (5+ yrs.)
» Education: PhD in Statistical Science from UCL (2015)

» R Status: A never-ending evolving R dinosaur

» Hobbies: Tennis and coding (not at the same time)
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Workshop Setup:

@ Introduction to Shiny

» Wi-Fi
Network Name: N/A
Password: N/A

» Resources

R (version 3.6.3) @

RStudio (version 1.3.959) ) studio
Shiny (version 1.5.0) @
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What is Shiny?

Shiny is an R package that allows you to design and build

INnteractive web applications using @

You do not need to know how to code in HTML, CSS, or

JavaScript.

Shiny is easy to write and one of the best ways to let users

Interact with data.
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Topics

» Workshop aim:

Learn how to develop a simple Shiny app.

» Topics:
User Interface and Server scripts
Inputs and Outputs
Widgets and Reactivity

How to share your app
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User Interface and Server scripts

ui.R|(User Interface script) server.R|(Server script)
» Designs and structures the » Defines the server-side logic
layout of the application. of the application.
» Defines what the user sees » Contains the R code and
and interacts with. other instructions to execute.
Tibrary(shiny)

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

shinyApp(ui = ui, server = server)

0 You can press the button to start the app!
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Live Coding Example 1 @

-

Create a Shiny app with a text input widget

that displays what the user writes.

1. Inthe Ul script create a textinput widget

to allow the user to input text.

2. Inthe server script use the input to

display the text that the user writes.
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Live Coding Example 1 @

titlePanel textOutput

hitp//127.00.1:0832 | & | Open in Browser 7] “%- Publish =

Hello BarcelonaR!

.............................................................................

..............................................................
.

élnput text here: § ............................................................................

text|nput ——>‘ You know nothing Jon Snow 0 ‘

...............................................................

|

I
mainPanel

——)

sidebarPanel

iInput
output
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Live Coding Example 1—- ul.R @

# Define UI for application
ui <- fluidprage(

# Application title
titlePanel("Hello Barcelonar!"),

# Sidebar with an 1input
sidebarLayout(
sidebarpPanel (

textInput("text_input", "Input text here:")

),

# Main with output
mainPanel (

textoutput("text_output'™)
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Live Coding Example 1-server.R @

Tibrary(shiny)

# Define server logic and R code
server <- function(input, output) {

output$text_output <- renderText({
# Display text input
paste("You typed:", input$text_input)
1))
}
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Inputs and Outputs

Inputs

—)

u.R — textInput("text_input"”, "Input text here:")

— server.R — paste("You typed:", input$text_input)

Outputs

&

— server.R —  output$text_output <- renderText({ })

— yUji.R —  textoutput("text_output")
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INnputs and Outputs
Inputs .
D Text input
q textInput()
Enter text...
Outputs

@ l textoutput ()
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Widgets
function ___|widget

actionButton Action Button

Buttons Single checkbox Checkbox group Date input
. . tion Choice A @ Choice
submitButton A submit button . Lo
m ~ Choice 3
CheCkbOX| n pUt A s ng le CheCk bOX Date range File input Help text Numeric input
. X 2017-06-21 o 2017-06-21 Browse... | No file selected :E;e: e;z:ixgizc;;:?: sasy 1
datelnput A calendar to aid date selection vy o k1o 1 ccapary
numericlnput A fle|d to enter numbers Radio buttons Select box Sliders Text input
© Choice oice 1 - g E 1 nter text...
C:oice; ° —\, o J o .
radioButtons A set of radio buttons D Cholca3 - .
0 E\ 100
N . | —
selectlnput A box with choices to select from N
sliderlnput A slider bar

textinput A field to enter text

0 https://shiny.rstudio.com/tutorial/written-tutorial/lesson3/



https://shiny.rstudio.com/tutorial/written-tutorial/lesson3/
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Functions

dataTableOutput renderDataTable DataTable
imageOutput renderlmage image
plotOutput renderPlot plot
tableOutput renderTable table
textOutput renderText text
uiOutput renderUl raw HTML

0 https://shiny.rstudio.com/tutorial/written-tutorial/lesson4/



https://shiny.rstudio.com/tutorial/written-tutorial/lesson4/
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Live Coding Example 2 @

Create a Shiny app with a radioButton

widget and a histogram plot of random

standard normal distribution values.

1. Inthe Ul script create a radioButton

widget to allow the user to choose 1000,

5000 or 10000 simulations to generate.

2. Inthe server script use the input to

generate the number of simulations and

then render the output plot of the

histogram.
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@ Introduction to Shiny

Live Coding Example 2 @

hitpy//127.0.0.1:6832 | & | Open in Browser

Shiny apps are great!

Number of simulations:
® 1000 O 5000 O 10000

Histogram of x

“5- Publish =
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Live Coding Example 2 - ul.R @

ui <- fluidprage(

titlePanel (""'Shiny apps are great!"),

sidebarLayout(
sidebarpPanel (
radioButtons(inputId = "number",
Tabel = "Number of simulations:",
choices = c(1000, 5000, 10000),
inline = TRUE) # put radio buttons in horizontal Tine
),

mainPanel (
plotoutput("distPlot")
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Live Coding Example 2 —server.R @

Tibrary(shiny)

server <- function(input, output) {

output$distPlot <- renderPlot({
# generate simulations based on input$number from ui.R
X <- rnormCinput$number)

hist(x, col = 'darkgray')
1))
}
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Reactivity

This is what makes a Shiny app responsive to user interactions.

» It happens automatically when the values of inputs are changed.
» The updated input values are passed on to the server.
» The server executes and runs any R code relating to the inputs.

» The updated outputs are rendered and returned to the app.

0 The list object input$ contains the values for each input.
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Live Coding Example 3 @

Add a drop down list to the Shiny app
which allows the user to select the colour of

the histogram plot.

1. Inthe Ul script create a selectinput
widget to allow the user to select “red”,
“blue” or “green” for the histogram plot.

2. Edit the server script to use the new
iINput when rendering the output plot

for the histogram.
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Live Coding Example 3 @

hitp://127.0.0.1:6832 | 2| Open in Browser “%r Publish =

A reactive plot

Number of simulations: Histogram of x
® 1000 C 5000 O 10000

Choose colour:

150
I

red -

100

Frequency

50
]

0 Changing the colour re-evaluates the simulation!
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Live Coding Example 3 - ul.R @

ui <- fluidpPage(

titlePanel("A reactive plot"),

sidebarLayout(
sidebarpPanel (
radioButtons(inputId = "number",
Tabel = "Number of simulations:",
choices = c(1000, 5000, 10000),
inline = TRUE),
selectInput(inputid = "colour",
label = "Choose colour:",
choices c("red", "blue", "green™))

),

mainPanel (
plotoutput("distPlot")
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Live Coding Example 3 —server.R @

Tibrary(shiny)

server <- function(input, output) {

output$distPlot <- renderPlot({
# generate simulations based on input$number from ui.R
X <- rnormCinput$number)

hist(x, col = input$colour)
D)
}
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Live Coding Example 4@

-

Add a reactive expression to stop the

simulation from re-evaluating each time

the colour input is updated.

1. Inthe server script use the reactive

function with the radioButton input to

create the dataset that is passed to the

output plot.
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Live Coding Example 4@

hittp://127.0.0.1:6832 | & | Open in Browser J_E“. Publish =

A reactive plot

Number of simulations: Histogram of x
® 1000 O 5000 O 10000

Choose colour:

)
2 _
fuld
red -
==
= O
= o —
L
=
or
[ak)
&
L
‘:'_
Lo
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Live Coding Example 4 — ui.R@

ui <- fluidpPage(

titlePanel("A reactive plot"),

sidebarLayout(
sidebarpPanel (
radioButtons(inputId = "number",
Tabel = "Number of simulations:",
choices = c(1000, 5000, 10000),
inline = TRUE),
selectInput(inputid = "colour",
label = "Choose colour:",
choices c("red", "blue", "green™))

),

mainPanel (
plotoutput("distPlot")

0 No need to change the Ul!
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Live Coding Example 4 —server.R @

Tibrary(shiny)

server <- function(input, output) {

sim_data <- reactive({
rnorm(input$number)

D

output$distPlot <- renderPlot({
X <- sim_data()

hist(x, col = input$colour)

D

0 To use a reactive object you need to include the parentheses!
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How to share your app

» Shinyapps.io https://Wwww.shinyapps.io/

An easy way to share you application that is secure and scalable utilising

a server that is maintained by RStudio. There is a free tier available!

» Shiny Server Open Source  https://www.rstudio.com/products/shiny/shiny-server/

You can have your own server to host your applications. This also allows you to

customise each app to have its own URL.

&, DOWNLOAD SHINY
SERVER OPEN SOURCE



https://www.shinyapps.io/
https://www.rstudio.com/products/shiny/shiny-server/
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[ ]
e Building an App - complete the template by adding arguments to fluidPage() and a body to the server function. Reactivity “ Layouts
Interactive Web Apps An app' Ulis an HTML document. Use Shiny's .
. w A inuts 1o the Ut with *tnput) functions Library (shiny ve values work together with reactive functions. Call a reactive value from within the arguments of one of . S Conine =3
with shiny Cheat Sheet e = s |- Ao s it vk of i Bt e i these functions 1o avoid the erTor Oparation not allowsd without an active resctive contaxt
Gutputs with *Output() functions mumericTnput (inpatid = "n¥ el [fahs e
y ; o o . put values are reactive ’ Retums o
learn more at shiny.rstudio.com s RO '”\’ Sample size", value = 25); Modularize HTML aacatog
ol * arbitrary code ——— ncenis) reactions ot
the server function. To do this: . acton actionButton(inputid, label, ) Prevent reactions " Sarm-greup Shify- tapun-sestakacs % =
Studio L Refer to outputs with output$<id> e < et ©. autput | ==
2 Refertoinputs with inputS<id> ———1 - hist (rnorm (inputén)) Riase | " ittt oo AN
% oo it 0 ol n\—/ Link actionLink(inputid, label, ) | e Jrevev— mputpasel) ‘tPand
ngmww"""" DEYon by - - C XS o <t oo e} ey
- : ion() outputSy WTML  Add static HTML clements with tags, a st of
AShiny app & a web page (UN) connectedta a @ Ghoe ) d‘(“m“‘?"‘"’“"f‘r’""- label, functicns that parallel common HTMC tags, e.8 ki L
computer unning a ive R session (Server) SRR PN 2 A AR TN, oW YOur P Oiwlss g / tagssa(). tsm
e o .._ " e - Choce3 r";.'?”“‘",""" Update Render into the tag; named arguments will become tag,
- “‘,_‘_{}:},.;'g(,,,wm na, n...rfzxn,.m:.ma = wne, you would save to ul 8 Cmcee  checkboxinput{inputid, label. /) reactive values - - i< NidPage(
e iz aloe 2 "sample size", valu Delay reactions - wm-u‘m
2 = o s i
) server.R ends with the 44d. tabel, =« w».-un
Users can manipulate the Ul which will cause erver < foncontiopue, svee) nyou wo datelnput{inputid, la o
s updata the Ur's di y raoni hise < rendorpiot v c ‘ =
SANverinindate the UNs dspiays by nirinkog R cackd "'i?‘,‘:fr.'.;,.ummx ae function( ot ¢ ) Create your own reactive values Render reactive output =
» putshist i rlmrP\n(y( e s i< HuidPagel
App hmphln } Safees t(rnorm(inputsn’ No need 1o call . Uibrary(shiny) *Input() functions ibrary nmﬁf () functions > MowLayout( » cbject |,
Begin writing a new app with t iate. Preview ui, server = sarver shinyApp). dateRangeinput(inputid, label, <=1 {see front pay " tpage) 2 sy
the app by running the code R Somesaid Wt s ot siart bt
Save each app Rl i : 8 tor) reactiveValues( .) Builds an object to e Y
Ubeary(siny) = The ditectory name is the name of the app E2sass Each input function D . - At
B8 |v « Auieragey app.R | i])deﬁnes ot marlubie o tith i . creates 3 reactive value B
server < function(input, cutput)() globalR  ———EiERERE Grooss Fie  filelnput(inputid, label, 1.0 raactivevatues) | Stored asinputS<inputic> inthe code changes :' h
shinphp(al = ol sorver = sarvar) DESCRIPTION <—_ 1 used in- =pt) ’ . monciivelatuesl crontess s . ,"""‘"
o ve the results to 3
README «———T _ (optional] data, scripts, etc. ";’""""f'f“‘“ S Cuts S outputs<outputid> )
» ul- nested R functions that assemble an HTML user <other files> .__//med)m“wnmﬁmm ooy RN, b vk whose values you can set.
s oz = B SUAS RIS : )
o server - function with instructions on how to revent reactions rigger arbitrary code i < flusebage Loblojacin,
Buikd and rebuild the R objects daplayed in the Ul functions work together to add R output to the Ul e otata et —— S R—— D nder 1) spLayout( s e
« shinyApp - combines ui and server into a s passwordinput(inputid, label, .=/ <) > s i 4 + handlerExp )
functioning app. Wrap with runAppi) if caling from renderDataTable(expr @ dataTableOutput{outputid ) o T |- vl corascomn o i »istiong(riatar) )
a sourced script o inside a function. h copy of the results. s (;l‘m‘:,"
* © Cnoice A radiommuu{in;mlld, Iabel, choices, - ) athes Lok
Share your app renderimage(expr ) imageOutput(outputid ght, click Cncice 8 ' . bttt | e oiamdaniad |90
The easiest way to share your app @ p ) Onalos G ¢ » : s
Bt host it on shinyepps. o8 i . A ot~ | selectinput{inputd, abel, choices, BN 1A Lot e clude a CSS file,
tloud based senvce from RStudio renderPlot{expr. ¢ RlatDulput(oiputid reig swtayhpp(ut, server » i, sorve change. Sec observe() for 1. Plce the il s the maow sdicirnciory
7 ) o ot ) Croica | 26) (1120 selectizelnput() 2. Link to [t with Layer tabPanels on top of each other,
Grocez o b
1. Create afree ar professional account renderprinexe ; verbatimTextOutput{outputid) el = it and navigate
a . . wrytonier —— re— L P absetPanell
0 il-vd:lﬂnp\n(mpuud Iabel, min, max, reactive(s. it - R
2. Click the Publish icon in the RStudio IDE renderTable{expr fnc)  tableOutput{outputid) it F 2 Creates a reactive expression . Toinclude JavaScript, use includeScriptfjor  BEPneled £ e,
peatiteb ety that A 1. Place the file in the www subdirectory .
~caches tsvalue toredice | [ secv i goreNULL 2 Unktoltwith i< tuidPuge(
rsconnect::deployApp(*<path to directon - . computation thentinmss mutont tabPanel("tab 1%
renderText(expr ) textOutput{outputid, ccnts o) submitButton( ) |_,_,, e o || ot | Crmenrenciive R et A (s = ST i ) b Rard
" " caladby o TS T | epresion wih codel BbPanel( 3 T, “contents))
Build or purchase your own Shiny Server o enrcr ind argument that only
renderUN e, anv; quoied; tnc) o 4 whan ke e validated imslidates when reactive mages \:mn-l.m o< navbarpagel
ioyhrp st smtve Callthe expression with P valles in 15t argurment www subdirectory 1abPunell
htmiOutput{outputid & ) e textioput{inputid, label, \c) finction syntax, e, re() changs. e 2 Linktoit with img(sre="cfile name>)  poido LI
http:/ wwww.rstudio.com/resources/cheatsheets! L mare = shiny.rstudio.com/tutorial + Upcatadt &1 s 2 trademark of RStuda Inc. » CC i Rétudio » [olodingudio oy » 844448 1752 » pudiocon NtEp: forwe.rstudio.com/resources/cheatsheets/ Learn morm = shiny.rstudio.com/tutorial + shiny 0.1 + Upcisted &1

0 https://shiny.rstudio.com/images/shiny-cheatsheet.pdf



https://shiny.rstudio.com/images/shiny-cheatsheet.pdf
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Other resources — Shiny Themes

0 https://rstudio.qgithub.io/shinythemes/



https://rstudio.github.io/shinythemes/
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Thank you to our sponsors and partners!
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