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» Motivation
- Typical use case of automated analysis
> Introduction to R/Shiny
- The challenge of managing code

» BEACH features
- Built-in capability to import multiple types of datasets
- Flexible in running different analysis
- Easy to save output, LoA and code for traceability
- Capable for generating animation file
- Adjustable graph quality and table layout

» New BEACH analysis creation
» Summary and conclusion
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Typical use case for automated analyses SUG T

Programming Target User

Interactive
* web apps S k
Application Developer Data Scientist

R/Shiny developed by RStudio
* is a powerful tool to build interactive web applications

« works in R environment
« enables web app development in R




Introduction to R/Shiny P%'ZT‘T”%?‘”

» A Shiny app requires two |, Hello Shiny!

parts: Ul and server. i 0 i ot s || N

> Ul has the dynamic HTLM o
code for user interface e S
passed through the S D
‘shinyUl’ function. stiderloput(fbios®, ?

- Server has the R analysis SR
function sent to the | —
backend JavaScript through = aaa e sene nteractive analyss utpu

p . y . ‘ plotOutput("distPlot" "-:';-'-':‘-T"?‘&t‘-_ji__fwf
the ‘shinyServer’ function. o
e De e server logit—required to draw e
m””””tr,-ﬁr’”"ﬂfa render shinyServer(functicn 'i"'lpL,'l‘Z‘h.-"'O-l_]_:Px.,.‘-t
put tP1 - renderPlot(
i h,d:' 2l # 00 Control widgets
R analysis code bins EETMRAILA, N

_

Illustrated with an example from http:f/shimy.rstudio.comytutorialflessonly
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The challenge of managing code S

» Users has to repeated/y embed R analysis code as
an element of the ‘output’ object in the server file.

» Users has to define the widgets redundantly and
separatelyin the ui file.

» Ok for simple analysis, but Aeadache for large
numbers of analyses with large numbers of
widgets

» Time-consuming and difficult experience for code

management and debugging
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To meet the challenge S

» BEACH was designed to
- avoid of repeating blocks of shiny code
- give up redundant programming for widget controls
- enable app developers to focus on R coding only
- remove the time and cost used for debugging in R/shiny code

- manage large number of R chunk code and the interactive dashboard
in only one configuration (CD) file

- make the CD file user-friendly and editable in CSV format
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2 BlomEtrlcs /Click here to get the CD template.

D oireven  RevewWiges  Bampesofpel  EampesorTae  Nowdgetcono » 4_____—-—Cllck here to see the R analysis source code for selected analyses.

Exploratory S

ropacwn Labe
- 2 e upload a LOA csv file

n a I S i S =Pt a Variable that follows random normal distribution with a slide bar ¥ Show the sidebar for data input
A Browse
— y 3 use renderDataTable
- Add Analysis ] 1 wer
C re at ion b @ Innovation powered by “R I —
oad LOA & Save LOA
- 01 03] 1 BEACH ®1 203 3 .
H O u S e — Make csv files reloadable with risk of messing up Width of the widget panel Only Selected
—_— - data. (20]
Height{px for figure; #MaxRows/page for table: 1~35 or 1~50); width(px): resolution(px/inch).
650: 1000: 195 5 Comment Character in a CSV file
e T . RTF page layout
M Background color: Landscape @® Portrait
4 Key fe at u re S Plot a Variable that follows rﬂom normal distribution Encoding format for CSV file azured M RTF output

* UTF-8 unkown ® one file multiple files

are illustrated

Change " " or "-" in column names into "." B o - & OUtputRTF 3
. oo - ® FALSE O TRUE S— HTM file location: B
I n t h e % o o . ] . Step 1 Upload data (csv, sas7bdat, xIsx, rdata, Irihp:

. o o ‘ : o o i i Xpt) 7
fo I I OWI n g 7 Tq° 8 ° 9 o Too Browse 1. &git | & pdf . Cvenwrite the HTM file

I I d ’ ¥ J expert 4-_
S I e S 0 10 20 a0 40 50

Step 2 Input configuration file usage

mormiinputSslide
0
|

Index WSE
Browse... . Show all R source code 3 .

MNA 6
. Select A CD in the pool

& download EPS plot | & download PDF plot 5 .
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Built-in capability to import data SUG N7

|'/'

} B EAC H i S fl e X i b I e i n Step 1 Upload data (csv, sas7bdat, xisx, rdata,
reading different types of | innovation powered by “R xp:me
datasets directly, such as ==

Make csv files reloadable with risk of messing up
Study Name

SDTM or ADaM SAS
datasets, or data in the  onchscormacsne _
format of SAS7BDAT, XPT, .

Mock_ae.csv has 268 rows, 21 columns

CSV, EXCEL, and Rdata ki —
y y . o UTF-8 unkown 8 Mock_dm.csv Mock_cm.csv has 458 rows, 24 columns
05 Mock pe.csv Mock_dm.csv has 26 rows, 19 columns
Change " " or "-" in column names into "." B3 Mock excor Mock_ex.csv has 82 rows, 22 columns
» FALSE TRUE @] Mock_cm.csv Mock_Ib.csv has 407 rows, 42 columns.
Step 1 Upload data (csv, sas7bdat, Is Ral Mock secor I O o e, e s
ere:
) 1, 3 datasets“ ¥ expert
r)
Browse.. UP\O [1] "Mock_ae.csv" “"Mock_cm.csv" "Mock_dm.csv" "Mock_ex.csv" "Mock_lb.csv"

names(indataset)

[6] "Mock_pc.csv" 4
L]
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Flexible in running different analyses St <
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Data Review Review Widgets Examples of plot Examples of Table Mo widget col

» Incorporating both source  |...........
and SEIf—repIication Mult-level Heardr
analysis codes s Anatysig—]

Relative Size

+ Click here to add the analysis into LOA

Height{px for figure; #MaxRows/page for table: 1~35 or 1~50); width(px); resoclution(px/inch).

300 1.5,1.5, 1.5, 1.5, 1,72

» Three hierarchical layers
for users to change or : B
switch analysis 1 o L - ase

Table ABC includes 5 rows

AG Kaz | a3 G1 | c2

0.14 1.07 -2 A6 0.61 -0.74 2. Input number of rows
0.95 0.22 1.4 -0.75 -0.68

-1.22 1.44 0.70 -1.41 -0.24

-0.06 0.14 0.25 -0.91 0.25

0.83 0.93 0.03 1.12 0.26




Easy to save output, LoOA and code P@'ZT“T%‘“

Click here to
» On the list-of-Analyses (LoA) panel, users can atoranayss 4 obtaln the main
.. _ and source code
add analysis into the table, select or deselect ikt
the analysis, and then output the table or -
figure result into one or multiple RTF files. LosaL0A || &sareL0n
» Under the ‘Rcode’ session, users can review or
download the main R scripts and source , 1 THDRABCHcuesSovs

functions of the selected analysis.

RTF page layout

Landscape ® Porirait

RTF output
o onefile O multiple files Click here to

. — download the
& OutputRTF / table in RTF

HTM file location:

11



PharmaA

Capable for generating animation files{f™<

Data Review Review Widgets Examples of plot Examples of Table Mo widget control CD file R Code

» Innovatively, BEACH Rkl
p rOVI d e S a n a U tO - Plot a Variable that follows random normal distribution with a slid
sequent-downloading -

button
0.1 CEJ ]

density.default(x = rnorm(100))

Height{px for figure; #MaxRows/page for table: 1~35 or 1~5();

» It creates an animation file

500; 1000; 200

in a GIF file or a library file
in a PDF file. Plot a Variable that follows randonj normal distribution
1. How many Random Numbers
density.default(x = rnorm(input$slidg)) 10} 100
.
(=
@ _|
. ° &gf & pdf
E s 2. Choose plot type
(=]
~ scatter
s ] « density
2
= | 1 T I v
-4 -3 -2 -1 0 1 2
N =10 Bandwidth = 0.4801
12




Adjustable graph quality and table layout

» Immediately
adjusting figure
resolution

» Available for
creating multi-
level header table

650; 1000; 95

»l
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Plot a Variable that follows

Height(px for figure; #MaxRows/page for table: 1~35 or 1~50); width(px); resolution{px/inch).

30;1.5,1.5,15,15,1,72

Table ABC includes 5 rows

| oT
a1
A | Kaz ] a8 | c1 ] c2
112 088 159 145 019
243 059 006 135 012
041 110 084 163 -0.80
064 182 033 077 -147
069 003 039 020 082

*a Table ABC.5.

Total values of each column arel.

1. Choose Table
» ABC
L

2. Input number of rows

Change the height (px), width '
(px), resolution (px/inch) to
increase the quality of figure.

900; 1000; 250

Plot a Variable that follo

E (=] o o
= - - o © o, @
2z o o o
= - o
2 o -Heo®° ’ og o 2 Lo
s D0 _ [= e > o
E - od "o ©
) s
= N u] o
(] .
o]
T T T
o 10 20 30 40 50
Index
Table ABC includes 5 rows
Study: Page 1
21:00 30Marz018
oT
al al B B
RG K*azZ a3 C1 CZ
-0.32781200121434 0.64240850134344¢8 -0.524535318347 388 -0.20E36BEZE44405 0.483308043¢
85118
0.321785824671225 -0.026624387422162 0.938232711540133 -0.1556728187778E3 1.33584403782
2182
0.317349275673816 0.40434246100857€ -2.321997846819¢8 0.755865449746731 -0.306563125
935223
0.183865303274687 -0.695233827555111 1.00012384707318 -0.551327835804290 432E00155
823015
-0.863504207709725 -0.Z70170712781845 0.09B84506166093572 -1.42897971547373 -1.11028089%
20011
age 1 of 1 54 words  English (United States)
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Create new BEACH analysis in CD it

A B T D E F G H 1 J K L M N 0 p Q
Num Add Tab.value Tab.label select.label Type Source  Request.Name Condition Layout [Title height  width res tmp PlotCode FootCode
0 TRUE MNA MNA MNA title_imag NA MNA MNA MNA logo.png NA MNA MNA MNA MNA
0 TRUE NA MNA MNA title_text NA MNA MNA MNA Add my BINA MNA MNA
1 TRUE Tab0 Data Revit Dropdown Labe -- empty.r loaddata FALSE 1 0 0 NA 0 indataset.names <<- names(indataset)tab NA
3 TRUE Tabl Review W Dropdown Labe Figure MA PlotaVariablethe  FALSE 1 Plot a Vari 650 1000 95 0 if{is.null{inputsslide)){ plot.new()}else{ |NA
4 TRUE «cd CDfile  Dropdown LabeTable MA Show the currentt  FALSE 1 Configura 0 0 NA 0 vdico
5 TRUE rcode RCode NA -- rcade.r  NA MA MA MA 0 0 NA 0 return{NULL) MA
T U v W X Y z A AB AC AD AE AF AG AH Al Al AK AL AM
uilnputl |uilabl uilnput2 uilab2 uilmput3 uilab3 uilnputd uilabd uilnput5 uilab5 uilnputé uilabt slide.min slide.max slide.by slide.valu slide.labe slide.aleri radio.labe radio.choir
NA MNA MNA MNA NA MNA MNA MNA NA MNA MNA i
NA NA MNA MNA NA NA MNA MNA NA NA MNA Ly
MNA NA NA MNA MNA NA NA MA MNA MNA NA NA MNA MNA NA NA MNA MNA NA NA i
inputSslid Random M NA NA MNA NA NA MNA MNA MNA NA MNA 10 100 3 50 How mam NA NA NA N
inputsrad any label NA MNA MNA MA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA no widget c('at least B
MNA NA NA MNA MNA NA NA MA MNA MNA NA NA MNA MNA NA NA MNA MNA NA NA i

» Managing code through configuration (CD) file
» The CD includes the layout, control widgets and R code




Live demo for adding a new analysis
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Dropdown Label

Ioad data

Add Analysis

Relative Size
3] 13] 1

Height{px for figure; #*MaxRowsipage for table: 1~35 or 1~50); width{px); reselution(pxiingh).

480; 480; 72

DCiala Review Review Widgets Examples of plol Examples of Table Mawidget control

BEACHvZ.0.0
# Show the sidebar for data input
uge renderDataTable

number of columns
| 2 3

Width of the widget panel
Em

BEACH

Innovation powered by IR
BEACH

Iviake csv files relcadable with risk of messing up
daia

Comment Charactor in a CSV file

Encoding format for C 5V file
® UTF-8 unkown

Change ™ = oF ™" In column Rames into ™.~
= FALSE TRUE

Step 1 Upload data (esv, sas7hdat, xisx, rdata,
xp)

Browse..

Step 2 Input configuration file

Browse..

Select A CD in the pool

T

\
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Summarizing use cases of BEACH SUC

BEACH CD
Developers & Users
(coding R functions)

\S
O \C 3“3\\1 >
((\’&

Project Statistician

enterprise-level

big save in COst & time

data quality checkin
seconds

O

inspection ready quick update
safety review

X

Data Manager

BEACH Users
(no knowledge in R)

O

ad-hoc, real-time interactively make inno
analysis

vation

==
Phyéian O

statisticat capabitity

O
N

Statistical Analyst

igh quality graphs Immediate revisj
> for publication € o

Scientist

O

obtain feedback and
improve

>R

Medical Writer

BEACH is a systematic tool that
» helps statisticians reduce redundant work
» enhances communication efficiency

» improves cross-disciplinary collaboration

16
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Conclusion SUG 7

» R/Shiny is a powerful tool for creating interactive analysis but
hard for code management with unnecessary redundancy.

» BEACH is an innovative platform that

- enables interactive and automatic study having large numbers of analyses,
- combines the sophisticated backend R/Shiny and HTML code,
- helps users build web GUI quickly for comprehensive statistical analysis.
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