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Build Interactive Apps, Reports & Dashboards
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Easy web apps for data science
without the compromises

No web development skills required
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Shiny apps for interactive visualizations
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Shiny case study: ER injuries

* National Electronic Injury Surveillance System (NEISS)

 Data on injuries that present to emergency rooms at several US
nospitals

* Records biographical info about the patient and what caused their
injury with weights to extrapolate to the US population

* One key piece of info is what “product” was related to the injury



Toilet (649) related injuries in NEISS

" {r simple plot of toilet 1njuries}

injuries <- vruﬂm::vrnﬂm(”ﬂei55f1ﬂjuriE5.tSU.gz"j|
selected <- Injuries %>% f1lter(prod_code == 649)
selected %>% count(location, wt = weight, sort =

selected %>% count(body_part, wt = weight, sort =

selected %>% count(diag, wt = weight, sort = )

summary <- selected %%
count(age, sex, wt = weight)

summary -7
ggplot(aes(age, n, colour = sex)) +
geom_line() +
labs(y = "Estimated number of injuries™)




Toilet (649) related injuries in NEISS
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What about other products? coud s

this?

" {r simple plot of toilet 1njuries}

Injuries <- vroom::vroom{ neiss/injuries.tsv.gz'y@
selected <- injuries %>% filter(prod_code == 649)
selected %>% count(location, wt = weight, sort =
selected %>% count(body_part, wt = weight, sort =

selected %>% count(diag, wt = weight, sort =

summary <- selected %%
count(age, sex, wt = weight)

summary -7
ggplot(aes(age, n, colour = sex)) +
geom_line() +
labs(y = "Estimated number of injuries™)




Shiny apps Ul and Server functions

* Ul function contains the information for the Shiny app user
Interface

* Define different ways the user interacts with the app
* Define the types of plots or displays to show the user

* Server function defines how the app uses the user inputs to
generate outputs

* Define code for transforming input data and generating plots



ER Injuries Ul function
31

ui <- fluidPage(
fluidRow(
34 column (6,
35 selectInput("code”, "Product”, choices = prod_codes)

36 )

37 ),

38 fluidRow(

39 column(4, tableOutput(“diag")),

40 column(4, tableOutput("body_part™)),
41 column(4, tableOutput(”location™))
42 7,

43 fluidRow(

44 column(12, plotOutput(“age_sex"))
45 )

46 )

47




ER Injuries Server function

server <- function(input, output, session) {
selected <- reactive(injuries filter(prod_code = inputicode))

outputfdiag <- renderTable(

selected() count(diag, wt = weight, sort =
)
outputibody_part <- renderTable(

selected() count(body_part, wt = weight, sort =
)
outputflocation <- renderTable(

selected() count(location, wt = weight, sort =
)

summary <- reactive({]
selected()
count(age, sex, wt = weight)
left_join(population, by = c("ag
mutate(rate = n / population * led)
L))

outputfage_sex <- renderPlot({
summary () %
ggplot(aes(age, n, colour = sex)) +
geom_line() +
labs(y = "Estimated number of injuries™)
+, res = 96)




e D:/Eraglu_Lab/20241202_shimy_tutonial - Shiny

http:/127.0.0.1:3734 | 20

Open in Browser
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https://hadley.shinyapps.io/ms-prototype/
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Shiny app file organization

* Create a folder for your app (for example “newdir/”)

* Create an R script in that folder called “app.R”
* The app.R file should contain your Ul and Server functions

* Include any necessary data files in an accessible location
* Usually best to include itin “newdir/”

J > Downloads > newdir >

T Ssort ~ = View ~

Date modified

12/3/2024 11:40 AM
12/3/2024 11:40 AM
12/3/2024 11:40 AM

12/3/2024 11:29 AM




@ Rrstudio

File Edit Code View Plots Session Build Debug Profile Tools Help

"’ - § - - - . » Go to file/function 5% ~ Addins ~
a prototype.R -]
4= A © “. 1 +t 3 Run App ~ - =

1 (dplyr)

2 (ggplot2)

3 (forcats)

4 (vroom)

5 (shiny)

6

7 (lexists("injuries™)) {

8 injuries <- vroom::vroom("injuries.tsv.gz")

9 products <- vroom::vroom("products.tsv")
10 population <- vroom::vroom("population.tsv")
11« }
12

13

14 prod_codes <- setNames(products$prod_code, products$title)
15

16 ui <- fluidpPage(

17 fluidrRow(

18 column(6,

19 selectInput(“code”™, "Product"”, choices = prod_codes)
20 )
21 ),
22 fluidRow(
23 column(4, tableoutput("diag")),
24 column(4, tableoutput("body_part™)),
25 column(4, tableoutput("location™))
26 ),
27 fluidRow(
28 column(12, plotoutput("age_sex"))
29 )]

2N )
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Sharing your Shiny Apps

* Share as an R script
* Send app.R file to someone along with any other necessary files
* Can also have the code automatically downloaded and run from R using
runUrl, runGitHub, or runGist commands
* Share as a website
* Shinyapps.io
* Duke Virtual Machine
* Posit Connect



Shinyapps.io

* Service to host Shiny apps for free or for a fee based on use
* Limits the computational resources and user time for application



Shinye

e Service
e Limitst
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Publish to Server

Publish files from: C:/Users/savag/Downloads/newdir Publish from account:

Add new account

_LJ injuries.tsv.gz .savagej3: shinyapps.io
_LJ population.tsv
| products.tsv
@ prototype.R

Title:

newdir

Uncheck all

Launch browser Publish

Cancel

on



Shinyapps.io Examples

* https://savagej3.shinyapps.io/cell_plating _app/

* https://savagej3.shinyapps.io/prep_calendar_app/
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Shiny Server through Duke Virtual Machine

* Contact Duke OIT to set up a RAPID VM virtual machine to host
your Shiny App(s)
https://rescomp.pages.oit.duke.edu/rthelp/services/rapid/

* Install R, Shiny, and Shiny Server onto your VM
* Copy your Shiny app.R and any data onto your VM
* Website will be available at http://<hostname>:3838/APP_NAME/

* http://research-eroglulabweb-
01.oit.duke.edu:3838/NeuroliginBiolD/



https://rescomp.pages.oit.duke.edu/rthelp/services/rapid/
http://research-eroglulabweb-01.oit.duke.edu:3838/NeuroliginBioID/
http://research-eroglulabweb-01.oit.duke.edu:3838/NeuroliginBioID/

Shiny Server through Duke Virtual Machine

* Virtual Machine cost will increase with computing power and
storage size

* To minimize cost and improve performance, perform any
necessary data transformations prior to putting data on the Shiny
server



GliaSeqgPro Shiny app example

Welcome to GliaSeqPro
Datasels  Haseletal

(MOUSE: in vivo inflammation)

Search gene of interest:

SoxB

Too much
data?

Astrocytes Study Info

Copy @SHG\NHU ~ | entries

gene

(FE RN NN ]

ey P @R @R a0

Exp of Sox3

o= ow e

&, Download tSNE plot
Search:

astrocyte_cluster log2FC pval_adj

Mo data available in table

Showing 0 to 0 of 0 entries

CNT

Previous Mext

LPS

https://liddelowlab.shinyapps.io/GliaSegPro/


https://liddelowlab.shinyapps.io/GliaSeqPro/
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