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Shiny apps

https://jrubalcaba.github.io/posts/shiny seminar/
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Presentation

Presentation PDF

R Codes

1 - Making a scatterplot with Shiny - 1_scatterplot.R.

2 - Scatterplot editor - 2_scatterplot_edit.R

3 - Adding more widgets - 3_scatterplot_widgets.R

4 - Playing with model - parameters 4 nonlinear model.R

5 - Professional-looking apps with Shinydashboard - 5_shinydasboard R
6 - Using observers - 6_Observe_event.R

7 - Using observers to fit nonlinear least squares - 7_Fitting nls.R

Resources
Introductory tutorial - https: //shiny.rstudio.com/tutorial/
COVID19 Tracker - https://shiny.rstudio.com/gallery/covidig-tracker.html

NicheMapR app - Kearney et al. (2020, MEE)


https://jrubalcaba.github.io/posts/shiny_seminar/

Shiny apps

COVID-19 tracker

What is a Shiny app?¢ Gallery

# Biological Forecasting and Hindcasting Tools

How to make shiny apps (User Interface)
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Brov
B ot actty n open
max bout 116.3 mins, 2 hrs ai temperature
oraging boots body temperature, shut
latitude longitude. J foraging bouts 10 by empeshure s

Science Visualizing human impacts on at-risk marine biodiversity
s
a

H OW d O -I- h ey WO rk 2 (S erve r) o jhmmp” Cumulative impact on at-risk marine species

@ Globalimpact map Cumlative impact on atrisk biodiversity by stre ory (2013 data shown). Spine length indicates relative species richness (number of at-risk s
proportion of specie afected by one or more st tlocation (purple = 0%, yellow = 100%).

inthat location. Color indicates

£ a Select stressor category:
T [ cmwe | rhbing P eendamd

B calculatingimpacted range

® impact by taxon

Interactive plots and maps

This Shiny app was developed in March
2021 by fan Brunjes and Casey O'Hara.
Find the original paper at:

Launching Shiny apps




Shiny apps

Interactive web applications for R

Shiny apps can do whatever R can do

- manage datasets / perform statistics
- data visualization (graphs, maps...) Interactively!
- simulations

dens <- density(

Extensions with HTML, CSS, JavaScript ol

confshade(dx2, segbelow, dy2



Shiny apps

@ COVID-19 tracker

c
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# vac-Ishtm.shinyapps.io/ncov_tracker/?_ga=2.99035739.494084964.1617880343-483216730.1585673002

COVID-19 tracker  COVID-19 mapper  Region plots ~ SARS mapper  Outbreak comparisons  Data  About this site

133,103,472 cases

278 deaths

NORTH % NS A
AMERICA - o iy
ASIA

AFRICA

Deaths per million
SOUTH 910
Select mapping date AMERICA 10-50
50100
OGEANIA 100 — 500
500 - 1,000
B 1,000 - Inf

2019-COVID (new)

(J 2019-COVID (cumulative)

(] 2003-SARS

segbelow <- rep(y[l.], length(dx))
ifCFill == T)
confshade(dx2, segbelow, dyZ2

COVID19 Tracker hittps://shiny.rstudio.com/gallery/covidl19-tracker.html



https://shiny.rstudio.com/gallery/covid19-tracker.html

Shiny apps

Distribution of application areas Most common keywords
Life Sciences
visualization -
Other leaflet -
data visualization -
Education game -
Govt/Public Sector education -
Extending Shiny statistics N
healthcare |

Sports o )
bioinformatics

Finance/Banking plotly

machine learning

Technology epidemiology
data exploration
Games
dashboard
0 20 40 60 0 10 20

Shiny Contest 2020



Shiny examples

Global data visualization

Run simulations and download data
Data / code transparency

Understanding models

Educational apps



Data visualization - manage large datasets

COVID19 Tracker https://shiny.rstudio.com/gallery/covid19-tracker.html

COVID-19 tracker

C
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# vac-Ishtm.shinyapps.io/ncov_tracker/?_ga=2.99035739.494084964.1617880343-483216730.1585673002

COVID-19 tracker COVID-19 mapper  Region plots ~ SARS mapper  Outbreak comparisons  Data  About this site

133,103,472 cases
2,887,278 deaths
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https://shiny.rstudio.com/gallery/covid19-tracker.html

Data visualization - manage large datasets

COVID19 Tracker https://shiny.rstudio.com/gallery/covid19-tracker.html

— L] W
l $ Shiny - COVID-19 tracker X + [~]
& c @ shiny.rstudio.com/gallery/covid19-tracker.htm| w O » o :
! Aplicaciones @ Altmetric it! Registration with th.. Wl determin P p5js Web Editor | Tr.. & Finances | Graduate.. (@ Electronic library. D... »
Shi ny from Studio Back to Gallery

7 View code

‘) covid19, epidemiology

COVID-19 tracker

COVID-19 mapper Region plots SARS mapper QOutbreak comparisons Data About this site

Rows to show

10

L 13

country s new_cases_past _week cumulative_deaths new_deaths_past_week cumulat
Uruguay 21438 123 257
USA 461552 6914
Uzbekistan 1258 4
Vanuatu a e
Venezuela 9692 1785 183
Vietnam L6 35 8
West Bank and Gaza 16788 2753 126
608 926 98
Zambia 963 1224 16
Zimbabwe 2821-84-87 182 1531 8

Adapted from timeline data published by Johns Hopkins Center for Systems Science and Engineering



https://shiny.rstudio.com/gallery/covid19-tracker.html

Run simulations - download data

http://bioforecasts.science.unimelb.edu.au/app direct/ectotherm transient/

# Biological Forecasting and Hindcasting Tools
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http://bioforecasts.science.unimelb.edu.au/app_direct/ectotherm_transient/

Are Shiny apps substituting other R packages?



Are Shiny apps substituting other R packages?

ECOGRAPHY AL

Software note (@ Free Access

NicheMapR - an R package for biophysical modelling: the
microclimate model

Michael R. Kearney &%, Warren P. Porter

First published: 25 August 2016 | https://doi.org/10.1111/eco0g.02360 | Citations: 80



Are Shiny apps substituting other R packages?

BRITISH

Methods in Ecology and Evolution [ el

SOCIETY

APPLICATION (3 Free Access

A Shiny r app to solve the problem of when to stop managing or
surveying species under imperfect detection

Luz Pascal X, Milad Memarzadeh, Carl Boettiger, Hannah Lloyd, ladine Chades

First published: 02 October 2020 | https://doi.org/10.1111/2041-210X.13501

ranacapa: An R package and Shiny web app to explore environmental
DNA data with exploratory statistics and interactive visualizations

Gaurav S. Kandlikar, Conceptualization, Data Curation, Methodology, Project Administration, Software, Validation,



Data / Code transparency



Data / Code transparency

Climate_data zip =

B Climate_data
o [1BCM_Tmax zip 11.3 GB
o [YBCM_Tmin.zip 111 GB
o [1BCM_ppt.zip 76 GB
o [ CA_Soil_Thickness.asc 156.1 MB
o [ CA_Vegetation asc 72.7 MB
W MACOSX
o W@ Climate_data
= [9._BCM_Tmax.zip 220 Bytes
= [9._BCM_Tmin.zip 220 Bytes
= (9. _BCM_pptzip 220 Bytes
» [1._CA_Soil_Thickness.asc 314 Bytes
= [1._CA Vegetation.asc 314 Bytes

Riddell et al. (2021, Science)

msom_jags_code.R
md5:cceffsbe26dd1b15c9a69638dbbo983C @
MicheMapR_code_and_files.z
md5:7897e05b205408c2660040804a 76798 @

T2ZMBE

59 kB

i

i

& Dow

& Dow

& Dow

& Dow!

& Dow

wnload

wnload

nload

nload

nload

nload

nload

wnload



Data / Code tfransparency

O'Hara et al. (2021) Science

http://ohi-science.nceas.ucsb.edu/visualizihg human impacts/

Science Visualizing human impacts on at-risk marine biodiversity

A

»

Home

Cumulative impact on at-risk marine species

About this project

Global impact map Cumulative impact on at-risk biodiversity by stressor category (2013 data shown). Spine length indicates relative species richness (number of at-risk species) in that location. Color indicates
proportion of species affected by one or more stressors in that location (purple = 0%, yellow = 100%).

Global expansion map Select stressor category:

Global intensification map Fishing Climate Land-based Ocean-based

Calculating impacted range

Impact by taxon

2}
<
6
*
i
o
=

Impact by stressor

This Shiny app was developed in March
2021 by lan Brunjes and Casey O'Hara.
Find the original paper at:

O'Hara, C. C., M. Frazier, B. S. Halpern,
At-risk marine biodiversity faces
extensive, expanding, and intensifying
human impacts. Science (2021).
doi:10.1126/science.abe6731.



http://ohi-science.nceas.ucsb.edu/visualizing_human_impacts/

Educational apps

Population genetics model (Mutation, selection, and drift)
Blog: hitps.//www.r-bloggers.com/2017/05/mutation-selection-and-drift-with-shiny/

Shiny App: https://mrtnj.shinyapps.io/mutation/
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Simulation of selection, mutation and drift at a single locus
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https://mrtnj.shinyapps.io/mutation/
https://www.r-bloggers.com/2017/05/mutation-selection-and-drift-with-shiny/

Educational apps

Shiny apps for models in ecology and evolution
hitp://ecoevoeducation.github.io/ECOEvoApps/

Phylogenetic comparative methods
https://mossmatters.shinyapps.io/Phylo Comp Methods Shiny/

Teaching statistics
https://saskiaotto.de/shiny/



http://ecoevoeducation.github.io/EcoEvoApps/
https://mossmatters.shinyapps.io/Phylo_Comp_Methods_Shiny/
https://saskiaotto.de/shiny/

Video games (?7?)

Wealth Opinion Enviroment

Swipe left or right on the card to
start.

eaflet | Map tiles by Stamen Design, CC BY 3.0 — N


https://towardsdatascience.com/is-r-shiny-versatile-enough-to-build-a-video-game-5c93232ef4e2

Structure of a shiny app

@ COVID-19 tracker

c

1 Aplicaciones @ Altmetric it! Registration with th.. o determin 9% pSjs Web Editor | Tr.. W& Finances | Graduate.. @ Electronic library. D... [ Juan Rubalcaba ¢ Connected Papers |

@ vac-Ishtm.shinyapps.io/ncov_tracker/?_ga=2.99035739.494084964.1617880343-483216730.1585673002

COVID-19 tracker  COVID-19 mapper ~ Regionplots ~ SARSmapper  Outbreak comparisons ~ Data  About this site

NORTH
AMERICA:

§ oul = ASIA
5 AFRICA . ‘
== Deaths per million ns <- dens-lty(dcfk n = npts)
MERC o-10 dx <- dens$x
i AMERICA _5
S 2= dy <- dens$y
xo-to0 M f(add == TRUE)

2019-COVID (new)

[J2019-cOVID (cumulative)

[ 2003-SARS

segbelow <- rep(y[1.], length(dx)
if(Fill == T)
confshade(dx2, segbelow, dy2




Structure of a shiny app

User interface ui <- fluidPage(

“what is being displayed on the app page"

Server server <- function(input, output, session) {

“what is the app doing with your input data"

Run the app shinyApp(ui, server)



How it works

user
interface



First layout

ui <- fluidPage(



A CIUiCk exc:mple Making a scatterplot with R

o
o
plot(body _mass_g ~ flipper_length_mm, penguins) 3
SIS
o 3
©
E|
>
g g
<
o
o
®
mod <- Im(body_mass_g ~ flipper_length_mm, penguins)

abline(mod)

flipper_length_mm

r &

¢

@



A CIUiCk exc:mple Making a scatterplot with R

o
o
plot(body _mass_g ~ flipper_length_mm, penguins, 3
pch = 20,
cex.lab=1.2, 5 -
cex.axis = 0.8, ‘UT §
ylab = "Body mass (g)", 2
xlab = "Flipper length (mm)") £
> o
g 8
oM <
o
S
mod <- Im(body_mass_g ~ flipper_length_mm, penguins)

abline(mod)

Flipper length (mm)



A CIUiCk excmple Making a scaftterplot with Shiny

ui <- fluidPage(

mainPanel(
plotOutput(outputid = "scatterplot")

)
)

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

outputSscatterplot <- renderPlot
BUt> - - (t : R code for
plot(body_mass_g ~ flipper_length_mm, penguins)
mod <- Im(body_mass_g ~ flipper_length_mm, penguins) the SCGHePIOt
abline(mod)

Body mass (g)

1

shinyApp(ui, server)

4000 5000 6000

3000

Flipper length (mm)






A CIUiCk exc:mple Making a scatterplot with Shiny

ui <- fluidPage(

mainPanel(
plotOutput(outputld = "scatterplot")

)

Foint type
1 =3
S |
=1
©
Foint
D ~
2 3
n B
S
Axis label size IS
o [12] >
— o
© S
o
I
om
Axis text siz
° @
— .
=3
=1
(32}
Line width
0 1] T T T T T T T
—

Flipper length (mm)



A CIUiCk excmple Making a scatterplot with Shiny

server <- function(input, output, session) { S~
outputSscatterplot <- renderPlot({ : g -
plot(body_mass_g ~ flipper_length_mm, penguins, e 5
pch = input$Spch, P g
cex = inputScex, — g
ylab = "Body mass (g)", _ g g
xlab = "Flipper length (mm)", v @
cex.lab = inputScex.lab, _— g
cex.axis = input$cex.axis) e ”
mod <- Im(body_mass_g ~ flipper_length_mm, penguins) — o 10 10 a0 a0 20 2%
abline(mod, Iwd = inputSiwd) Fliper length (mm)
}



Example: 2_scatterplot_Im.R

Example: 3_scatterplot_widgets.R



ui <- fluidPage(

Input parameters, sliders, action buttons....

mainPanel(

Basic Shiny app structure

input <- list(
“input_a”,

»

“input_b”,

What are we going to show (plots, tables...)

server <- function(input, output, session) {
outputSscatterplot <- renderPlot({

b

shinyApp(ui, server)

R code for your plots

“input_c”,

inputSinput_a



A more useful example

A model to derive fish metabolic rate as a function of water temperature

flow into Operculum
mouth



A more useful example

A model to derive fish metabolic rate as a function of water temperature

Metabolic rate (Mg, qemang) dEPENdS ON...

3 E delta,  Activity level
Mo, demand = SbyM4e kT IE)AO, I\Blgr(jn;orgzss’zon constant
E, Acftivation energy

T, Temperature



A more useful example

A model fo derive

as a function of water temperature

MetRate <- function(Tw, delta, b0, M, E){

Tw<-seq(, ', length.out = )

MWetabalic rate
goos 0010 005 0020 0025 0030 0035

mO2 <- MetRate(Tw=Tw, delta=delta, , b0=b0, M=M, E=E)

plot(mO2 ~ Tw, type = "I", cex.axis =

, cex.lab=1.2, ylab = , Xlab =

I T
20 25

Water temperature

30

40




A more useful example

A model to derive fish metabolic rate as a function of water temperature

3 E
Mg, demand = 6bOM4e kT

P02 gin

P03 gin + Ky

Metabolic rate (Mg, qemang) dEPENdS ON...

deltq,
M,

A,

h
OQ,oner'
Km,

E,

o]0}

CI

Activity level

Body mass

Gill surface area

Oxygen transfer coefficient
Oxygen concentration
Michaelis constant
Acftivation energy
Normalization constant



Example: 4_nonlinear_model.R

https://jrubalcaba.shinyapps.io/app oxlim



https://jrubalcaba.shinyapps.io/app_oxlim




Ul Layouts

ui <- fluidPage(

sidebarPanel(
Number of bins: Histogram of waiting times
1 [30] 50
—— )
1 6 11 16 21 26 3 36 41 46 50 ﬁ
&
g
(=
| |||I| Lihuusd il
- Il all.
r T T T 1
50 60 70 80 90

Waiting time to next eruption (in mins)




Ul Layouts
ui <- fluidPage(
fluidRow(

column(2,

),

*12 columns

column(5,

)



Ul Layouts
ui <- fluidPage(
fluidRow(
;:olumn(z,

fluidRow( *12 columns

column(l, offset=1,

),

column(l, offset = 1,

),
)

column(5,

)



Ul Layouts

ui <- fluidPage(

fluidRow(

fluidRow(

column(1,

),
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Ul Layouts

520px

Fluid or fixed layouts?

200px 200px

\\\ZOPX////
* 940px in Shiny

----------------------------------------- QO ===

50% 20% 20%



Ul Layouts

Tabsets

Distribution type:

& Normal
Uniform
Log-normal

Exponential

Number of observations:

1 (500]

tabPanel("Plot", plotOutput("plot")),
tabPanel("Summary", verbatimTextOutput("summary")),

tabPanel("Table", tableOutput("table"))

ui <- fluidPage(
mainPanel(
tabsetPanel(
)
)

1,000

Frequency

Plot

80

60

40

20

Summary

Table

rnorm(500)




Navbar!  Plot

Ul Layouts

Plot type
® Scatter

() Line

sidebarLayout(
sidebarPanel(

),

mainPanel(

)

- Layout of section 2 -

- Layout of section 3 -

4]

ummary More -

[o=]
& O
™
=]
=]
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a
=] o =]
® o
o o
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T & o
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o o ©
[a=] s}
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o ® 8 o o o
(=T Q o (s}
3 fe D':'o
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a
R -
| T T I
5 10 15 20 25
speed

https://shiny.rstudio.com/articles/layout-guide.html



aking nicer U
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Making nicer Ul with shinydashboard

ui <- dashboardPage(
dashboardHeader(),

dashboardSidebar(),




Making nicer Ul with shinydashboard

Flights Dashboard

Airline:

Main Dashboard

3,690 119

Delta Air Lines Inc.

Number of Flights Average Flights per da

January gh ge Flights per day

February

March

april Total flights Click bar for details Top 10 Destination Airports Click bar for details

May

June Detroit Meiro Wayne Co 300

uly 152

August Fort Lauderdale Hollywood Intl 254

September 2 126 126 28 128 128

A 12 14 13 13

November ol Los Angeles Intl 203

December 89 2506 e

Allyear Miami Intl 212

e Minneapolis St Paul Infl 207
ail tabs

Crlando Intl 296
Salt Lake City Intl 166

San Francisco Intl 142




cran.rstudio.com

Warn when rate exceeds

0 50

_

Dashboard

Raw data

Popularity by package (last 5 min)

Making nicer Ul with shinydashboard

6044

) Total downloads
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Package name
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Making nicer Ul with shinydashboard

ui <- fluidPage(

Input parameters, sliders, action buttons....

mainPanel(

)

What are we going to show (plofts, tables...)

server <- function(input, output, session) {
outputSscatterplot <- renderPlot({

1
}

shinyApp(ui, server)

R code fo create our plots




Making nicer Ul with shinydashboard

ui <- fluidPage(

mainPanel(

ui <- dashboardPage(

Input parameters, sliders, action buttons....

What are we going to show (plofs,
tables...)

dashboardHeader(title = " Some title"),

dashboardBody(



Making nicer Ul with shinydashboard

ui <- dashboardPage(
dashboardHeader(title = “Some title"),

dashboardBody(




Making nicer Ul with shinydashboard

ui <- dashboardPage(
dashboardHeader(title = “Some title"),

dashboardBody( Some title

Slider 1

0.5




Making nicer Ul with shinydashboard

ui <- dashboardPage(
dashboardHeader(title = “Some title"),

dashboardBody(
box(
plotOutput(outputid = "modelPlot")

)
)

Slider 1

Some title

05




More profesional-looking Shiny apps

shinydashboardPlus hitps://rinterface.com/shiny/shinydashboardPlus/



https://rinterface.com/shiny/shinydashboardPlus/




More Widgets



More Widgets

actionButton actionButton(“button", “An action button") An action button
. MNumber one
numericlnput numericlnput(“num", “Number one”, value = 0) 0
Choose a dataset:
rock
lectinput("dataset", "Ch dataset:" rock
selectinput("dataset", "Choose a dataset:",
selectinput P L pressure

choices = c¢("rock", "pressure", "cars"))
cars



More Widgets

filelnput filelnput("filel", "Choose CSV File", multiple = TRUE,

accept = c("text/csv", "text/comma-separated-values,text/plain", ".csv"))

Choose CSV File

Browse. .

downloadButton downloadButton("downloadData", "Download") 2 Download

https://shiny.rstudio.com/gallery/widget-gallery.himl



https://shiny.rstudio.com/gallery/widget-gallery.html

... and more widgets

Enter an R expression

|
B .

https://aithub.com/daattali/advanced-shiny#shinyjs
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. and more widgets

€« C' | [} 127.0.0.1:5504/7page=home

Navigating in Shiny app  Home  Search  About

Home tab

Enter string to search

| bar| 1

Search

https://aithub.com/daattali/advanced-shiny#shinyjs



https://github.com/daattali/advanced-shiny#shinyjs

... and more widgets

Plot (tal@s 2 seconds)

rmormia0)

Loading...

30

40

50



https://github.com/daattali/advanced-shiny#shinyjs

The server ..morethananR code



The server

Ul

...more than an R code

\

o—(

o
U -

Server



The server ..morethananR code

Ul Server

i
q



The server ..morethananR code

Ul

Intercept

-50 50

sliderlnput(inputld="intercept” [...] )

o—(

Shiny creates an object:
input
[[1]] “intercept” = [selected value]

Braking distance (m)

Server

0 20 40 80 BO 100 120

Speed (km/h)

inputSintercept

~

renderPlot



The server ..morethananR code

Intercept

50 [20.8] 50
Slope

10 B 10

sliderlnput(inputld="intercept” [...] )
sliderinput(inputld=“slope” [...] )

o—C

Shiny creates an object:
input

[[1]] “intercept” = [selected value]
[[2]] “slope” = [selected value]

Braking distance (m)

Server

0 20 40 80 BO 100 120

slope = 3.0

5 10 15 20 25

Speed (km/h)

inputSintercept ——  renderPlot

inputSslope —_— renderText



The server Reactive functions and values



The server Reactive functions and values

Ul Server




The server Reactive functions and values

Ul Server
Intercept 8
50 298] 50 T 8
°
g B
8
n 2
o
Slope o
-10 3] 10 x ¥
L | m &
. slope = 3.0

5 10 15 20 25
Speed (km/h)

The user updates a parameter in the Ul
The output is updated only

sliderIinput(inputld="intercept” [...]) runing the code involving this parameter
sliderInput(inputld=“slope” [...] )

Shiny creates/modifies the “input”’ object
input
[[1]] “intercept” = [selected value]
[[2]] “slope” = [selected value]

The “observer” detects what paramerter has changed
reactive({ [some function using the “input” object] })




The server Reactive functions and values

Example: modeling body temperature of lizards



The server Reactive functions and values

server <- function(input, output) {

stored values <- reactiveValues( )

Leaflet | © OpenStreetMap contributors ® CARTO

Location_xy <- observeEvent( )

model_microclimates <- reactive({ 1

model_body_temperature <- reactive({ })

generate_temperature_distribution <- reactive({ 1

outputSTb_distribution <- renderPlot({
model_microclimates()
model _body_temperature()
generate_temperature_distribution()

1

Body temperature (°C)




The server observeEvent




The server observeEvent

Ul Server

o™ —p
—————

q

actionButton(“press button”) observeEvent(inputSpress button { )




The server observeEvent

[ )
o
o
o
O
Intercept —
-50 19 50 9 8
n 3
0
©
Slope E
>
_1 8 1 S 8
8 S
o
i S
Fit inear model ]

Flipper length (mm)






The server observeEvent

ui <- dashboardPage(
dashboardHeader(title = " Some title"),

Input parameters, sliders, action buttons....

dashboardBody(

box(

What are we going to show (plofts, tables...)

)
)



The server observeEvent

ui <- dashboardPage(
dashboardHeader(title = " Some title"),

dashboardBody(
box(
plotOutput(outputld = "scatterplot")

)

Fit linear model

Body mass (g)

170 180 190 200 210 220 230

Flipper length (mm)



The server observeEvent

server <- function(input, output) {

Create an object to store parameter values



The server observeEvent

server <- function(input, output) { Intercept

50 m 50

Slope

10

10
L |

If the user moves the sliders,
update the stored parameter values



The server observeEvent

server <- function(input, output) {

observeEvent(inputs$fit_linear_model,{
mod <- Im(body_mass_g ~ flipper_length_mm, penguins)
stored_parametersSintercept <- coef(mod)[1]
stored_parametersSslope <- coef(mod)[2]

}

If the user presses the button,
compute the linear model and
update the stored parameter values

Fit inear model




The server observeEvent

server <- function(input, output) {

outputSscatterplot <- renderPlot({
plot(dist ~ speed, cars)
abline(a = stored_parametersSintercept, b=stored_parametersSslope)

}



The server observeEvent

server <- function(input, output) {

observeEvent(input$fit_linear_model,{
mod <- Im(body_mass_g ~ flipper_length_mm, penguins)
stored_parametersSintercept <- coef(mod)[1]
stored_parametersSslope <- coef(mod)[2]

1

outputSscatterplot <- renderPlot({
plot(dist ~ speed, cars)
abline(a = stored_parametersSintercept, b=stored_parametersSslope)

}



Fitting nonlinear models observeEvent




Fitting nonlinear models observeEvent

Body mass (kg)
2.5 3.5

15

0.5

4 6 8 10 12 14 .

Age (months)



Fitting nonlinear models observeEvent

mass =a+b Xage i

Body mass (kg)

4 6 8 10 12 14 .

Age (months)



Fitting nonlinear models observeEvent

maSS=a+b Xage ]

Body mass (kQg)

4 6 8 10 12 " 6

Age (months)



Fitting nonlinear models observeEvent

C

mass = 1 + ea-b x age ]

Body mass (kg)

4 6 8 10 12 14 .

Age (months)



Fitting nonlinear models observeEvent

logistic_model <- (a, b, c, x){
y<-c/(1+exp(a—-b*x)) n T . .
(y) o e 2.y
} § K .“ o. :'o" .t
B
('5 o
& _|
>
] . g 0 _|
How can we fit a nonlinear model? m -
0 | '.'.‘
— © I I I I I I I
4 6 8 10 12 14 16
what are the values for a, b, and c? Age (months)

ey }"z‘ ' H/ﬂ( |



Fitting nonlinear models

logistic_model <- (a, b, c, x){
y<-c/(1+exp(a—-b *x))
(y)
}

mod <- nls2(mass ~ logistic_model(a, b, c, age),

start =list(a=2,b=0.9, c =2))

observeEvent
0 - T :::.o'.
5 5 AR
g ¢
n
(7)) 0 _|
('5 o
& _|
>
© To)
S 4 7
m
0 _|
© T T T T T T T
4 6 8 10 12 14 16

Age (months)



Fitting nonlinear models observeEvent

logistic_model <- (a, b, c, x){
y<-c/(1+exp(a—-b *x)) . .
(y) W Mesetelsee

} E) [] .'o L o

= e

7
a<-2 ©
b<-0.9 £

>
c<-3 '8

(a8

| | |
4 6 8 10 12 14 16

curve(logistic_model(a=a, b =b, c =, x), from = 0, to = 20, add = TRUE) Age (months)



Fitting nonlinear models observeEvent

Help us, Shiny!

Example: 8_Fitting_nls.R



Fitting nonlinear models observeEvent

ui <- dashboardPage(
dashboardHeader(title = " Nonlinear model"),

Nonlinear model

Parameter a

dashboardBody(
box(
plotOutput(outputld = "scatterplot")

)

Parameter c

Fit nonlinear model




Fitting nonlinear models observeEvent

server <- function(input, output) {

observeEvent(inputsfit_nls,{
mod <- nls2(mass ~ logistic_model(a, b, c, age), simulated_data,
start = list(a=stored_parametersSa, b=stored_parametersSb, c=stored_parametersSc))
stored_parametersS$a <- coef(mod)[1]
stored_parametersS$bh <- coef(mod)[2]
stored_parametersSc <- coef(mod)[3]

1

outputSscatterplot <- renderPlot({
plot(mass ~ age, simulated_data, pch = 20, col = "grey")
curve(logistic_model(stored_parameters$a, stored_parametersSb, stored_parametersSc, x), 0, 24, lwd = 2, add =T)

1



The server

reactiveValues()

Ui input tl Ovutput

reactive()



Making Shiny more interactive

m plotly |




Making Shiny more interactive plotly |
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https://plotly-r.com/
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Making Shiny more interactive

px.scatter matrix(iris, dimensions=["sepal_width",
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color="species"
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https://plotly-r.com/
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Making Shiny more interactive

610

605

00

https://plotly-r.com/
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Making Shiny more interactive

ui <- fluidPage(

Input parameters, sliders, action buttons....

mainPanel(

What are we going to show (plots, tables...)

server <- function(input, output, session) {
outputSscatterplot <- renderPlot({

b

shinyApp(ui, server)

R code for your plots

plotlyOutput("plot")

outputSplot <- renderPlotly({ })



Making Shiny more interactive Leaflety -

m <- leaflet() %>% setView(lng = -71.0589, lat = 42.3601, zoom = 12)
m %>% addTiles()
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Making Shiny more interactive

gpal <- colorQuantile("Blues”, countries$gdp md est, n = 7)
map %>»%
addPolygons(stroke = FALSE, smoothFactor = @.2, fillOpacity = 1,
color = ~qgpal{gdp_md_est))

»F

Leaflet

https://leafletis.com/
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Launching Shiny Apps




Launching Shiny Apps

library(rsconnect)
rsconnect::deployApp(

* make sure that your app R file is named “app.R”

Shinyapps.io

https://shiny.rstudio.com/tutorial/written-tutorial/lesson1/
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Launching Shiny Apps

Dashboard -
== WHAT'S NEW?

Applications

Account %2 RECENT APPLICATIONS

Id Name Status

—y
=]
[¥+]
w
w
%]
T}

(=]

Shinyapps.io




Launching Shiny Apps

Run from GitHub Create a GitHub repository and include the file ‘app.R’

runGitHub(“repo_name”)

Virtual machine - AWS/RStudio



