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 install.packages(c("ggplotAssist"))
o devtools::install_github("cardiomoon/rrtable")
e devtools::install_github("cardiomoon/editData")
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https://github.com/cardiomoon/shinyLecture2

Scoping Rule(1)

X <=1
y <= 2

sum=function(x,y) {

X<=X+ty
X

}

sum(x,y)

X

sum(x,y) 2 x| &3 2?
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Scoping Rule(1-1)

X <=1

y <= 2

sum=function(x,y){
X<=X+y

X

}

sum(x,y)
[1] 3
X

[1] 1
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Scoping Rule(2)

X <=1
y <= 2

sum=function(x,y) {

X<<=X+y
X

¥

sum(x,y)

X

sum(x,y) 2 x| &3 2?
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Scoping Rule(2-1)

X <=1

y <= 2

sum=function(x,y){
X<<=X+y

X

}

sum(x,y)
[1] 1
X

[1] 3
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Scoping Rule(2-2)

X <=1
y <= 2

sum=function(a,b) {
x<<-a+b
X

}
sum(x,y)
X

7155



Scoping Rule(2-3)

X <=1

y <= 2

sum=function(a,b) {
x<<-a+b

X

}

sum(x,y)
[1] 3
X

[1] 3
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Scoping rules for Shiny Apps(1)

library(shiny)

ui=fluidPage(
verbatimTextOutput ("text")
)

server=function(input,output,session){

outputS$text=renderPrint({

1)
}

shinyApp (ui,server)

9/55



Scoping rules for Shiny Apps(2)

library(shiny)
### objects(1l) ; are shared across all sessions in the same R proces:

ui=fluidPage(
verbatimTextOutput("text")
)
server=function(input,output,session){
### objects(2) ; Objects here are defined in each session

outputS$text=renderPrint({
### objects(3) ; are defined each time this function is call«

})
}

shinyApp (ui,server)

10/55



Exercise

varA <- 1
varB <- 1

ui=fluidPage(
radioButtons("select","select Data",choices=c("iris","mtcars","my
verbatimTextOutput("text"),
actionButton("newApp","new App")

)

server=function(input,output,session){

varA <- varA + 1
varB <<- varB + 1

outputStext=renderPrint({
cat("your choice=",input$select,"\n")
varA <<- varA+l
cat("varA=",varA,"\n")
Cat(llvarB:H ,VaI’B, Il\nll)

1)

11/55



Exercise : Scoping Rule

® O ® /[ 1270014977

O iris

~ mpg

C | @ 127.0.01:4977

select Data

) mtcars

your choice= iris
varf= 3
varB=

7

new App

x T Keon-Woong

| O

shiny: :runGitHub('shinylLecture2',

'"cardiomoon',subdir="'1inst/app21"')
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http://web-r.space:3838/app21

Modularizing Shiny App Code

shiny app?] 7+ 27} 44 71" ol w2} namespace &4 7} 24

shiny app<| input¥ outpute] ID= global namespaceE sharedtx 1T},

server function| A input® outputS ¥+& w ID7} A 2 S &3I4 UHE

ol & &4 3sl7] ¢13l shiny appe] ¥ FE shiny module= A 2}
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shiny module 2| M|} : editData ZHZ|X| 2| O

o UIAZ:
editableDTUI(1id)
« Server function®] A=t

editableDT (input, output, session, dataname = reactive(""),
data = reactive(NULL), inputwidth = reactive(100), mode=reactive(l,

15/55



editableDTUI

editableDTUI <- function(id){

ns=NS(id)
fluidPage(
fluidRow (
actionButton(ns("delRow"),"Delete Row",icon=icon("remove","
actionButton(ns("addRow") ,"Add New",icon=icon("plus",lib=";
actionButton(ns("insertRow"),"Insert Row",icon=1icon("hand-t
actionButton(ns("editData"),"Edit Data",icon=icon("wrench".
actionButton(ns("newCol"),"New Col",icon=icon("plus-sign",”
actionButton(ns("removeCol"),"Remove Col",icon=icon("trash'
radioButtons3(ns("selection"),"Data Selection",choices=c(":
inline=TRUE, labelwidth=130,align="center"),
p("™),
DT::dataTableOutput(ns("origTable")),
conditionalPanel(condition="true==false",
numericInput(ns("width2"),"width2",value=10(
textInput(ns("result"),"result",value=""),
numericInput(ns("no"),"no",value=1))

} 16 /55



Shiny Module = O| ¢t & 7HE

e0oe® O < web-r.space ) i) [l
Enter data name

micars

X Delete Row  +# AddNew | O lnsertRow = EditData ©OReset % Restore

Show 10 [ entries Search:

mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RX4 21 6 160 110 39 262 16.46 0 1 4 4
Mazda RX4 Wag 21 6 160 110 3.9 2.875 17.02 0 1 4 4
Datsun 710 228 4 108 93 3.85 232 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1
Hornet Sportabout 18.7 8 360 175 3.15 3.44 17.02 0 0 3 2
Valiant 18.1 6 225 109 276 3.46 20.22 1 0 3 1
Duster 360 14.3 8 360 245 321 3.57 15.84 0 0 3 4
Merc 240D 24.4 4 146.7 62 3.69 3.19 20 1 0 4 2
Merc 230 228 4 140.8 95 3.92 3.15 22.8 1 0 4 2
Merc 280 19.2 6 167.6 123 3.92 344 18.3 1 0 4 4
Showing 1 to 10 of 32 entries Previous | 1 | 2 3 4 Next
mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RX4 21.9 6 16@ 119 3.90 2.620 16.46 @ 1 4 4
Mazda RX4 Wag 21.6 6 160 110 3.90 2.875 17.02 @ 1 4 3
Datsun 718 22.8 4 198 93 3.85 2.320 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 8 3 1
Hornet Sportabout 18.7 8 360 175 3.15 3.44@ 17.802 @ @ g 2
valiant 18.1 6 225 105 2.76 3.460 20.22 1 @ 3 1

shiny::runGitHub('shinylLecture2', 'cardiomoon',subdir="'1inst/app23')
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http://web-r.space:3838/app23

AAnred

library(shiny)
library(editData)

ui <- fluidPage(
textInput("mydata","Enter data name'",value="mtcars"),
editableDTUI("tablel"),
verbatimTextOutput("test")

)

server <- function(input, output) {
df=callModule(editableDT,"tablel",dataname=reactive(inputSmydata))

outputS$Stest=renderPrint({
head (df())

1)
}

shinyApp(ui, server)
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Shiny Module2| & : THAFE

« multiple editData() function

[ ) @ /Library/Frameworks/R.framework/Versions/3.4/Resources/library/editData/multipleData - Shiny
http://127.0.0.1:6385 | 2 | Open in Browser “5- Publish ~
Select data to edit
mtcars mpg ‘
faithful
faithfuld
iris ow = A EditData = © New Col @ Remove Col % Manipulate
Show 10 [g) entries Search: l—
mpg cyl disp hp drat wt qgsec vs am gear carb
Mazda RX4 21 6 160 110 39 2.62 16.46 0 1 4 4
Mazda RX4 Wag 21 6 160 110 39 2875 17.02 0 1 4 4
Datsun 710 22.8 4 108 93 3.85 2.32 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1
Hornet Sportabout 18.7 8 360 175 3.15 3.44 17.02 0 0 3 2
Valiant 18.1 6 225 105 2.76 3.46 20.22 1 0 3 1
Duster 360 143 8 360 245 3.21 3.57 15.84 0 0 3 4
Merc 240D 24.4 4 146.7 62 3.69 3.19 20 1 0 4 2
Merc 230 22.8 4 140.8 95 3.92 3.15 229 1 0 4 2

shiny: :runApp(system.file('multipleData',package="editData'))
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http://web-r.space:3838/multipleData

AFO|L| 2 =8| A|EF: uilutput

A A2 READ 58 AL

® O ® /[ wmultiple Regression Analysis

C |® 127.0.0.1:4977

CHE3lHEN
select language

english @ #20

GlojEjA=]
© mtcars
iris

CiEalF 24

x

A
ax

ol O
H

ol

o]

[}

o]

Keon-Waong
w0
Glojel efo| 2 £7]
Show| 10 #|entries Search:
mpg cyl disp hp drat wt gsec vs am gear

Mazda

RX4 21 6 160 110 3.9 2.62 16.46 0 1

Mazda

21 6 160 110 3.9 2875 17.02 1] 1

RX4 Wag

L= 228 4 108 93 3.85 232 18.61 1 1

710

Hornet 4 21.4 6 258 110 3.08 3215 19.44 1 0

Drive

Hornet

Sportabout 18.7 8 360 175 3.15 3.44 17.02 0 0

Valiant 18.1 6 225 105 278 3.48 20.22 1 0

Duster 360 14.3 8 360 245 3.21 3.57 15.84 "] 0 3

Merc 240D 24.4 4 146.7 62 3.69 3.19 20 1 0 4

Merc 230 22.8 4 140.8 95 3.92 3.15 229 1 0 4

Merc 280 19.2 6 167.6 123 3.92 3.44 18.3 1 0 4
Showing 1 to 10 of 32 entries Previous ‘ 1 ‘ 2 3 4 Next

shiny: :runGitHub('shinylLecture2',

'cardiomoon',subdir="1inst/app20"')
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http://web-r.space:3838/app20

uilutput S APO|L| 2E==

HE= Hof TS th53] 9 4 49 uiOutputs AFelY B& = HHto] .

[ ] [ ] ~/Documents/ownCloud/Documents/shinyLecture2/inst/app22 - Shiny
http://127.0.0.1:7579 | 7 Open in Browser | “5- Publish ~
. o = =5 =]
shiny module2 At&%t CHE3|HEM
Qlojatey
o © #=0f

l0|E{ MEY GlO|E{E0[E 27|

© mtcars

iris Call:

acs im(formula = mpg ~ cyl + disp, data = mtcars)

radial Residuals:
urgua Min 1Q Median 3Q Max
L -4.4213 -2.1722 -0.6362 1.1899 7.0516

m -

P9 Coefficients:

P Estimate Std. Error t value Pr(>|t])
g4yEs (Intercept) 34.66099  2.54700 13.609 4.02e-14 #kk
oyl dis cyl -1.58728 0.71184 -2.230  0.0337 *
Y P disp —0.02058 0.01026 -2.007 0.0542 .

[REEITPE Signif. codes: @ ‘s’ 0.001 ‘kk' 0.01 ‘x’ 0.05 ‘.’ 0.1 ' ' 1

Residual standard error: 3.055 on 29 degrees of freedom
Multiple R-squared: 0.7596, Adjusted R-squared: 0.743
F-statistic: 45.81 on 2 and 29 DF, p-value: 1.058e-09

35-

shiny::runGitHub('shinylLecture2', 'cardiomoon',subdir="'1inst/app22') 21 /55
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M == - Recursive Call
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O|X| 1: 4| & (factorial) 2| 7|2t

n!:Hk:nx(n—l)x(n—2)><...><3><2><1
k=1
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Factorial by iteration

factorial=function(n){
result=1
for(i in n:1) result=resultxi
result

}

factorial(5)

[1] 120

24 [ 55



Factorial by recursion

factorial2=function(n){
ifelse(n==1,1,n*factorial2(n-1))
+

factorial2(5)

[1] 120

25 /55



library(microbenchmark)

n=50

res=microbenchmark(
iteration=factorial(n),
recursion=factorial2(n)

res

Unit: microseconds

expr min 1q mean median uq max neval cld
iteration 2.320 2.8245 3.39874 3.0955 3.532 10.238 100 a
recursion 98.177 115.2305 125.28092 118.1075 135.634 302.015 100 b

26 /55



ggplot2: :autoplot(res)

recursion -

iteration -

3 10 30 100 300
Time [microseconds]

2755



O|X| 2. ot 0| 2| EF

sl o] 9] & https://en.wikipedia.org/wiki/Tower_of Hanoi

R ©] &% afieol o & &4 a4
https://github.com/cardiomoon/shinyLecture2/blob/master/tower_of_hanoi.R
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https://en.wikipedia.org/wiki/Tower_of_Hanoi
https://github.com/cardiomoon/shinyLecture2/blob/master/tower_of_hanoi.R

tower_of_hanoi.R

tower_of_hanoi <- function(n = 7) {
move.hanoi <- function(k, from, to, via) {
if (k > 1) {
move.hanoi(k - 1, from, via, to)
move.hanoi(1l, from, to, via)
move.hanoi(k - 1, via, to, from)

}
else {
cat("Move ", tower[[from]][1], " from ", LETTERS[from],
" to ", LETTERS[to], "\n")
tower[[to]] <<- c(tower[[from]][1], tower[[to]])
tower[[from]] <<- tower[[from]][-1]
draw.hanoi ()
Sys.sleep(0.5)
}

}

draw.hanoi ()
move.hanoi(n, 1, 2, 3)
par (mfrow = c(1, 1))
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I HLIR| S| =S MH2E=2 E0EH

fibonacci=function(n){
ifelse(n==0,0,
ifelse(n==1,1,fibonacci(n-1)+fibonacci(n-2)))

}

sapply(1:20,fibonacci)

[1] 1 1 2 3 5 8 13 21 34 55 89 144 233 377
[15] 610 987 1597 2584 4181 6765
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MA=z=2 =H1E

fibonacci=function(n) {
Cat(ll_l_ll)
ifelse(n==0,0,
ifelse(n==1,1,fibonacci(n-1)+fibonacci(n-2)))

}

fibonacci (10)

B o B R S o S

[1] 55

33/55



MA=E Sl

fibonacci=function(n) {
count<<-count+1
ifelse(n==0,0,
ifelse(n==1,1,fibonacci(n-1)+fibonacci(n-2)))
}

n<-20
result<-resultcount<-vector ("integer",n)
for(i in 1:n){
count<-0
result[i]=fibonacci(i)
resultcount[i]=count

}

df=data.frame(result=result,count=resultcount)

34 /55



z=ztable::ztable(df,type="html",digits=0,caption="Recursion")
z

Recursion

result count

1 1 1
2 1 3
3 2 5
4 3 9
5 5 15
6 8 25
7 13 41
8 21 67
9 34 109
10 55 177
11 89 287
12 144 465
13 233 753
14 377 1219
15 610 1973
16 987 3193
17 1597 5167
18 2584 8361
19 4181 13529
20 6765 21891
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fibonacci2=function(n){
fibonacciSub(n,0,1)
}

fibonacciSub=function(n,t0,tl) {
ifelse(n==0,t0,
fibonacciSub(n-1,tl,t0+tl))
}

sapply(1:20,fibonacci2)

[1] 1 1 2 3 5 8 13 21 34 55 89 144 233 377
[15] 610 987 1597 2584 4181 6765
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MASE 3l

fibonacciSub=function(n,t0,tl) {
count<<-count+1l
ifelse(n==0,t0,
fibonacciSub(n-1,tl,t0+tl))
}

n<-20
result<-resultcount<-vector ("integer",n)
for(i in 1:n){
count<-0
result[i]=fibonacci2(i)
resultcount[i]=count

}

dfl=data.frame(result=result,count=resultcount)

37/55



zl=ztable::ztable(dfl,type="html",digits=0,caption="Tail Recursion")
z1

Tail Recursion

result count

1 1 2
2 1 3
3 2 4
4 3 5
5 5 6
6 8 7
7 13 8
8 21 9
9 34 10
10 55 11
11 89 12
12 144 13
13 233 14
14 377 15
15 610 16
16 987 17
17 1597 18
18 2584 19
19 4181 20
20 6765 21
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ztable::parallelTables(c(0.5,0.5),listTables=1l1ist(z,z1l),type="html")

Recursion

Tail Recursion

result count

result count

1
1
2
3
5
8

13
21
34
55
89

144
233
377
610
987

1597

2584

O 0 N N Lt A W N =

o e S S S = Y SE UGG
0 N N L A W N = O

1

3

5

9

15
25
41
67
109
177
287
465
753
1219
1973
3193
5167
8361

19 4181 13529
20 6765 21891

O 0 9 N L B W

N I e e e T
S O 0 N N Lt AW N = O

1
1
2
3
5
8

13
21
34
55
89

144
233
377
610
987

1597

2584

4181

6765

O 0 9 O Lt A W N

N DN = = = = = = e e e
—_ O O 0 N N Lt R W N = O
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fiboLoop=function(n) {
before=0
current=1
ifelse(n==0,0,
ifelse(n==1,1,
{
for(i in 1:(n-1)){
temp=current
current=before+current
before=temp
+

current}))

}
sapply(1:20,fiboLoop)

[1] 1 1 2 3 5 8 13 21 34 55 89 144 233 377
[15] 610 987 1597 2584 4181 6765
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H|H|(Binet)2| | HLIX| 4~ AL

Up = Up—1 + Up—2,n > 1
Ug =0

U1:1

fiboBinet=function(n) {
((1+sqrt(5))An-(1-sqrt(5))"n) /(2 n*sqrt(5))

}

sapply(1:20,fiboBinet)

[1] 1 1 2 3 5 8 13 21 34 55 89 144 233 377
[15] 610 987 1597 2584 4181 6765
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library(microbenchmark)

n=20

res=microbenchmark(
recursion=fibonacci(n),
resursiontail=fibonacci2(n),
loop=fibolLoop(n),
Binet=fiboBinet(n),
times=10

res

Unit: nanoseconds

expr min 1q mean median uqg max
recursion 77267289 80711073 86613226.9 85183641.5 91144803 103925499
resursiontail 52692 53130 64177.4 60915.0 73705 92238
loop 8456 11283 12298.4 12635.5 14171 14666
Binet 626 755 2612.6 1028.0 5318 5392
neval cld
10 b
10 a
10 a

10 a 42 /55



ggplot2: :autoplot(res)

Binet - ——

loop - I:<]
resursiontail - [>

recursion -

1e+04 1e+06
Time [nanoseconds]

1e+08
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result=sapply(2:50,fiboBinet)

result

[1] 1
[6] 13
[11] 144
[16] 1597
[21] 17711
[26] 196418
[31] 2178309
[36] 24157817
[41] 267914296
[46] 2971215073

2

21

233

2584

28657
317811
3524578
39088169
433494437
4807526976

3 5

34 55

377 610
4181 6765
46368 75025
514229 832040
5702887 9227465

63245986 102334155
701408733 1134903170
7778742049 12586269025

ratio=result/dplyr::lag(result)
df=data.frame(no=2:50,result,ratio)

8

89

987

10946
121393
1346269
14930352
165580141
1836311903
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require(ggplot2)
ggplot(data=df,aes(x=no,y=ratio))+geom_point()+geom_1line()

2.0- 1'

1.9-

1.8~

ratio

1.7-

1.6~

1.5~ L

no
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goplotAssist ZHEA| =&

?ggplot2::geom_point
Hl A 7Fehet g4m2] 7 $- shiny app S £33 7@ o] 4t}

geom_point(mapping = NULL, data = NULL, stat = "didentity",
position = "identity", ..., na.rm = FALSE, show.legend = NA,
inherit.aes = TRUE)

4755



goplotAssist ZHEA| =&

?ggplot2::guide_colourbar
AW de dre A4 2 gart Sol7kal & 1 de A= STt 503t

guide_colourbar(title = waiver(), title.position = NULL,
title.theme = NULL, title.hjust = NULL, title.vjust = NULL,
label = TRUE, label.position = NULL, label.theme = NULL,
label.hjust = NULL, label.vjust = NULL, barwidth = NULL,
barheight = NULL, nbin = 20, raster = TRUE, ticks = TRUE,
draw.ulim = TRUE, draw.llim = TRUE, direction = NULL,
default.unit = "line", reverse = FALSE, order = 0, «..)
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off Z2 &4 Recursive Shiny Module(1

® 0 ® /[ 1270014977 x Kean-Woong

¢ | @ 127.0.0.1:4977 Y| ©

Recursive Shiny Module for Functionals

There are many functions that takes a function as an input : Functionals . To handle a functional in a shiny app, you have to
make a shiny module that allows recursive call. | have included an recursive shiny module textFunction in my package
ggplotAssist. The Ul of textFunction shiny module is textFunctionInput and the server function is textFunction . Please try
to enter the element_text() in the following textinput.

textFunctioninput

element_text()

family face colour . . i
size hjust vjust
NULL NULL NULL
NULL NULL NULL
angle lineheight margin
NULL NULL margin() ~ debug

element_text()

shiny::runApp(system.file('textFunctionExample',
package="'ggplotAssist'))
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ecursive Shiny Module(2

® 00 /1 127001308 x Keon-Waong

w0

C @ 127.0.0.1:3418

Recursive Shiny Module for Functionals

There are many functions that takes a function as an input : Functionals . To handle a functional in a shiny app, you have to make a shiny
module that allows recursive call. | have included an recursive shiny module textFunction in my package ggplotAssist. The Ul of
textFunction shiny medule is textFunctionInput and the server function is textFunction . Please try to select one of the functions in the
following selectinput.

Select function

guide_colorbar() -

. title.position _ . . . . label.position
title title.theme title.hjust title.vjust
- -
waiver() element_text() label
direction default.unit
label.theme label.hjust label.vjust order
line hd
element_text() "I reverse 0
barwidth barheight nbin
A numeric or a unit{) object A numeric or a unit() object 20 raster ticks draw.ulim

draw.llim

guide_colorbar()

shiny::runApp(system.file('textFunctionExample2"',

package="'ggplotAssist'))
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https://m.blog.naver.com/PostView.nhn?blogId=tmdgus6831&logNo=221015119008&proxyReferer=https%3A%2F%2Fwww.google.co.kr%2F

II_?__I

X ol=REAZA HEA =AHE

® 0 ® /[ web-Rorg

’ x \T) Keon-Waong
/ |\

& C @ workshop-elb-365021347.ap-northeast-2.elb.amazonaws.com/betam3/
Web-based analysis with Rv3.1

With this app, you can perform analysis without Rinyour computer. You can analyze data, make tables and plots and download the reportasa powerpoint file. You can also download the
high-quality plots with desired size and resolution.

Select Language
© English ) 820(Korean)

1 make table as vanilla table

Web-R.org

Data Table Descriptive ExploPlots Compare Categorical Multiple Group ~ Regression ~ survival Tree Analysis ~ Diagnosis ROC curve

Rcommand  Report/Plot Options  Pubmed Wordcloud  Propensity Score Matching  Principal component  Validation  cltation information  PPT List =

Please select one of sample data or upload your own. You can upload data asa csv, x1sx (Microsoft Excel), dbf (dbase 3+), sav (SPSS), dta (STATA), sas7bdat (SAS) format. If you have
any error, please upload as a csv format.

Upload dataf*.csv preferred)

") Do preprocessing Reset preprocessing
@ No file selected -

You can preprocess the data by entering the R command(s) here. Please
uncheck the checkbox before enter/change the R command(s) and recheck
the checkbox.

Select data
0 acs

" radial
*) colon

") GBSG2 =

) iris

7 lalonde

" decathlon2
coz

Enter the data name

acs

) breslow.dat
) Uscereal

") Salaries
dirty

1 show help for data

files in Server
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AFO|L| 22=: pptxList

® ©® /[ 127001:3926 x Keon-Woong

C  ®1270.01:3926 *
| show preprocessing
Saved PowerPoint List

% Delete Row + Add New O Insert Row / Edit Data © New Col i Remove Col ¥ Manipulate

Show | 10 4| entries Search:

type title code

1 mytable mytable mytable(sex~.,data=acs)

2 table iris[1:10,] df2FlexTable(iris[1:10,])

3 plot plot plot(iris)

4 ggplot ggplot ggplot(iris,aes(x=Sepal.Length,y=Sepal.Width,color=Species))+geom_point()

5! Rcode Regression Analysis summary(mtcars) fit=Im(mpg~wt*hp,data=mtcars) summary(fit)
Showing 1 to 5 of 5 entries Previous D Next
Upload PPTList(*.csv) Load sampleData Reset PPT List

Browse... No file selected load sampleData reset PPT List

& download ascsv | & download as HTML =~ & download as PDF = & download as PPTx = & download as Word

units
Resolution plotWidth plotHeight

& download Plots |~ 300 7 5 Format As @ PNG SVG PDF

shiny::runApp(system.file('pptxList',package="'rrtable')) 53/55
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library(shiny)
library(rrtable)
library(ggplot2)
library (webr)
library(moonBook)

ui=fluidPage(
pptxListInput("pptxlist")
)

server=function(input,output,session){

mydf<-callModule(pptxList,"pptxLlist")

}

shinyApp (ui,server)
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‘]48‘ S0 201803 « cardiomoon 25 246 1. cardiomoon * 1. cardiomoon *© 1. 256E 19
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