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Introduction

« There is a large collection of applet tools on the web

« Rossman/Chance Applet Collection
« Statistics Online Computational Resource

« Eventually an instructor/researcher can come across a problem
in finding an existing applet to perfectly suit his/her needs

« One can try to customize an existing applet ...

« this requires access to original source code (not always available)
- even if available, customization requires fluency in source code
language

« If the desired functionality of application is novel (e.g., based
on newly proposed research), existing applets are most likely
unsuitable


http://www.rossmanchance.com/applets
http://www.socr.ucla.edu

Introduction

+ In these situations the instructor/researcher is left to consider
building his/her own web-based tool applet

* Not a trivial task - can require knowledge in
« Java, Javascript
- HTML
- CSS
- PHP
« Server-side management

« This burden can be a sufficient obstacle, keeping an
instructor/researcher from creating applets



Introduction

« An alternative method to create web-based tool applications is
provided by Shiny - a web application framework for R

« It is not uncommon for instructors/researchers to build their
own tools via algorithms written in R

« It is not difficult to convert existing R algorithms into Shiny
web applications — known simply as ‘Shiny apps’

+ With Shiny, one can build applications that are interactive,
dynamic, user-friendly, visually appealing, and, with similar
functionality to Java/)avascript applets; the only requirement
is some familiarity in R



Motivating example




Motivating example

« Introductory Statistics Course
« Topic: Behavior of a simple stochastic process
+ Binary outcomes (H or T) where P(H) = P(T) = 0.5

« Popular class activity - coin flipping (find the fake sequence)

Sequence A
TTHHTHTTHHHTTHHTTHTHHHTAHT
HHTTTHTTHTHHTHTTHTHHTHTHH

Sequence B

HHHHHHTTHHHHHTHTTTTTHHTHT
HHHTTTTHHHHTTHHTHHTHHTTHT




Motivating example

« Introductory Statistics Course
« Topic: Behavior of a simple stochastic process
+ Binary outcomes (H or T) where P(H) = P(T) = 0.5
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Motivating example .

« Tried to find an applet that simulated coin flips and allowed
user to identify head/tail runs of a particular length

« No such applet could be found

I made two R functions to accomplish this task

- flip.gen() - simulates the outcomes of a fair coin flipped a
given number of times and determines run lengths

« plot.flips() - displays the simulation outcomes

In-class presentation using the R console and these functions

+ Set n = 100, show randomizations, highlight various run lengths
« Set n = 200, show randomizations, highlight various run lengths



Motivating example .

‘Traditional Method’ (working from the console) — disadvantages:

« Must work from the console

« Awkward pauses and choppy (delays can detract from the
presentation content)

« Difficulties arise when having others compile your R code

Alternative Presentation Method using Shiny

- Longest Run of Heads or Tails App


http://www.statistics.calpoly.edu/shiny/#longrun

Motivating example .

Presentation with Shiny - advantages:

« A more fluid presentation
« Eliminates the awkward pauses - no need to show console
- All adjustments done within the app itself by moving
sliders/clicking buttons
- Updates are virtually instantaneous
* Improved accessibility
- Users can access the app outside of the brief exposure during the
presentation
+ No need for users to work with R directly (avoiding many
potential problems) - just launch a web browser
+ A means to convert existing R algorithms into web-applications
+ Shiny can facilitate development of new web-based tools or
applications in a very feasible manner
« Helpful when introducing concepts not in the standard
curriculum or are based on recent research



Shiny App Teaching Tools Collection




Shiny App Teaching Tools Collection .

« Currently our Shiny App Teaching Tools Collection has 18 apps

- Wide range of topics - coin flipping, random variable generator,
hierarchical models, ...

+ Just about every type of Shiny layout and widget can be found in
our apps

« Cal Poly Shiny Site: www.statistics.calpoly.edu/shiny

« All Shiny source code available at: gist.github.com/calpolystat

10


http://www.statistics.calpoly.edu/shiny
https://gist.github.com/calpolystat

Shiny App Teaching Tools Collection

App #  Author  App Name
1 Alcaraz  Correlation and Regression Game
2 Multiple Regression Visualization
3 Probability Distribution Viewer
4 Chi Gambler’s Ruin
5 Random Variable Generation
6 Doi Length/Coverage Optimal Confidence Intervals
7 Benford’s Law: Sequences
8 Benford’s Law: Data Examples
9 Chaos Game: Two Dimensions
10 Chaos Game: Three Dimensions
11 Longest Run of Heads or Tails
12 Potter  Testing Violation of the Constant Variance Condition for ANOVA
13 Maximum Likelihood Estimation for the Binomial Distribution
14 Sampling Distributions of Various Statistics
15 Wong  t-test with diagnostics
16 Performance of the Wilcoxon-Mann-Whitney Test vs. t-test
17 Heaped Distribution Estimation

18

Hierarchical Models T




Shiny app examples .

« Length/Coverage Optimal (LCO) Confidence Intervals
» Benford’s Law: Data Examples

 Multiple Regression Visualization

12


http://www.statistics.calpoly.edu/shiny#LCICO
http://www.statistics.calpoly.edu/shiny#BenData
http://www.statistics.calpoly.edu/shiny#3dreg

Shiny app examples .

Length/Coverage Optimal (LCO) Confidence Intervals
Schilling, M., and Doi, J. (2014) “A Coverage Probability Approach to Finding an
Optimal Binomial Confidence Procedure”. The American Statistician, 68, 133-145

- Statistical research projects often involve the creation of novel
computational algorithms (e.g., written in R)
« Journal publications based on such research often include
references to these algorithms
- Code attached in Appendix section
+ Code location specified by URL citation
« Include in publication: “Please contact author for code.”
 Problem: General user will not go to the trouble to access the
computational algorithms from your research.
« If the code was converted into a Shiny app, and app’s URL is
cited in the paper/website, you will reach a greater audience.
« LCO Shiny app completed shortly after paper publication, its
URL was mentioned in our response to “Letter to the Editor”

12


http://www.statistics.calpoly.edu/shiny#LCICO

Shiny app examples .

« Length/Coverage Optimal (LCO) Confidence Intervals
» Benford’s Law: Data Examples [uses webscraping]

 Multiple Regression Visualization

12


http://www.statistics.calpoly.edu/shiny#LCICO
http://www.statistics.calpoly.edu/shiny#BenData
http://www.statistics.calpoly.edu/shiny#3dreg
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Shiny basics .

« AShiny app is comprised of two files: UI.R and SERVER.R "
- UL.R - instructions for the layout and appearance of the app
+ SERVER.R - (usually) the app’s computational components

+ The dynamic and interactive nature of a Shiny app is made

possible through the ongoing interplay that occurs between
UI.R and SERVER.R.

“As of version 0.10.2, Shiny allows for single-file applications where the
components of UL.R and SERVER.R can be stored in one file called APP.R.

13



Shiny basics: HISTOGRAM.R

HISTOGRAM.R

bin.num <- 15
x <- faithfull, 2]
bins <- seq(min(x),max(x),
length.out = bin.num+1)
hist(x, breaks = bins,
col = "darkgray",
border = "white")

Frequency

Histogram of x

14



Shiny basics: HISTOGRAM.R

HISTOGRAM.R

bin.num <- 15
x <- faithfull, 2]
bins <- seq(min(x),max(x),
length.out = bin.num+1)
hist(x, breaks = bins,
col = "darkgray",
border = "white")

7001715
Histogram Shiny App

Number of bin:

=

Frequency

Histogram of x

Histogram of x

15



Shiny basics: SERVER.R and UI.R

—— HISTOGRAM.R

SERVER.R

bin.num <- 15
x <- faithfull[, 2]
bins <- seq(min(x),max(x),
length.out = bin.num+1)
hist(x, breaks = bins,
col = "darkgray",
border = "white")

shinyServer(function(input,output){
output$distPlot <- renderPlot({
x <- faithfull[, 2]
bins <- seq(min(x), max(x),
length.out = input$numBin+1)
hist(x, breaks = bins,
col = "darkgray",
border = "white")
b
)




Shiny basics: SERVER.R and UI.R

—— HISTOGRAM.R

bin.num <- 15

x <- faithfull, 2]

bins <- seq(min(x),max(x),
length.out = bin.num+1)

hist(x, breaks = bins,

SERVER.R

shinyServer(function(input,output){
output$distPlot <- renderPlot({
x <- faithfull, 2]
bins <- seq(min(x), max(x),
length.out = input$numBin+1)
hist(x, breaks = bins,

mainPanel(plotOutput("distPlot"))

col = "darkgray", col = "darkgray",
border = "white") border = "white")
b
D)
UI.R
sliderInput("numBin", "Number of bins:",

min = 1, max = 50, value = 15)




Shiny basics: SERVER.Rand UI.R

SERVER.R

shinyServer(function(input,output){
<- renderPlot({
x <- faithful[, 2]
bins <- seq(min(x), max(x),
length.out = input$numBin+1)
hist(x, breaks = bins,

col = "darkgray",
border = "white")
b
1)
4
sliderInput("numBin", "Number of bins:",

min = 1, max = 50, value = 15)

mainPanel(plotOutput("distPlot"))




Shiny basics: UI.R

UI.R
shinyUI(fluidPage( € 5 ¢ 51270017157
titlePanel("Histogram Shiny App"), . .
sidebarLayout( Histogram Shiny App
sidebarPanel( Nomber ot bs: Histogram of x
sliderInput("numBin", R S
"Number of bins:", =
min = 1, max = 50,
value = 15)),
mainPanel(
plotOutput("distPlot") e
)
) 5




Shiny basics: UI.R -

UI.R
shinyUI(fluidPage( « 127.001:7157 %=
Histogram Shiny App
Namperr b Histogram of x
=
o o n un P
) x




Shiny basics: UI.R -

« 127.0.0.1:7157 W=
titleP 1("Hist, Shi App" . .
SEICRA(TRSXED Sty L) Histogram Shiny App «—— [titierane10 |
F— Histogram o
—
M @ e »




Shiny basics: UL.R -

« 127.0.0.1:7157 %=
sidebarLayout( Histogram Shiny App
Namperr b Histogram of x
—_—




Shiny basics: UI.R -

« 127.0.0.1:7157 =

Histogram Shiny App

sidebarPanel(

Number of bins: Histogram of x

———

) T

sidebarPanel () e




Shiny basics: UI.R -

Histogram Shiny App

Number o bins: Histogram o x
sliderInput("numBin", —_——

"Number of bins:", =

min = 1, max = 560, -

Value = 15) ;




Shiny basics: UI.R -

« 127.0.0.1:7157 =

Histogram Shiny App

Number of bins: Histogram of x

———

mainPanel( H

)

mainPanel () |——>




Shiny basics: UI.R -

« 127.0.0.1:7157 =

Histogram Shiny App

Number of bins: Histogram of x. /

———

plotOutput("distPlot") e




Shiny basics: UI.R - Widgets

« A widget is a web element that users can interact with

- Each widget is an input device that sends feedback to the
Shiny app

« shiny.rstudio.com/gallery/widget-gallery.html

19


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

Launching and deploying Shiny apps




Launching and deploying Shiny apps .

Launching apps (locally accessible on a PC)

« Use the RStudio software (works very well with Shiny)

« Edit ULI.R and SERVER.R
» Use CONTROL-SHIFT-ENTER to launch app
+ No need to close app window to re-edit/re-launch

« Store your files at a cloud-based service like Dropbox
- allows user to revert back to a code version between backups

20



Launching and deploying Shiny apps .

Deploying apps (publicly accessible via a server) - e.g., Benford App

« RStudio server at shinyapps.io

» Choose from several accounts based on tiered pricing system
 Free account available but with restrictions

+ Open Shiny Server and Shiny Server Pro* (both for Linux servers)
*(annual fee starts at $10,000 USD — #910775 )

« Cal Poly Shiny Server Pro (100 concurrent users)*
*(Our equivalent annual fee: $25,000 USD — #926875 M)

+ RStudio Academic Pricing Policy
(Research — 50% discount, Teaching — 100% discount)

| am happy to work with your IT staff to discuss install process

21


http://www.shinyapps.io

RStudio Academic Pricing Policy

Stat 418, Analysis of Cross-Classified Data
Winter 2016, Cal Poly State University San Luis Obispo

Class Info: Section 01, TR 2:10 — 4:00pm (Bldg 14, Room 247)

Instructor: Dr. Jimmy A. Doi, Department of Statistics

Email: jdoi@calpoly.edu < best way to reach me

Office Hours: MTWR 12:10 — 1:00pm (and by appointment)
Office Info: Faculty Office Building East 25 - 108
Text: An Introduction to Categorical Data Analysis

(SECOND edition) by Alan Agresti, 2007

Computer Access: We will use the following software —
SAS, R, RStudio, Shiny Apps
o SAS is available on many on-campus computers
e Download R at cran.r-project.org
o Download RStudio at
www.rstudio.com/products/rstudio/download
e URL for all Shiny Apps will be announced in class

22



Shiny at Academic Institutions

Shiny Server usage worldwide at academic institutions:

+ Hundreds of universities worldwide are using Shiny Server

« Currently several universities in Japan are using Shiny Server

Example: Scenarios Network for Alaska and Arctic Planning (SNAP)

SNAP is part of the International Arctic Research Center at the
University of Alaska Fairbanks.

- Daily Precipitation for Alaska

23


http://shiny.snap.uaf.edu/ak_daily_precipitation

Utility of Shiny for Rikkyo University

Shiny can be useful for any department/group at Rikkyo.
For example:

+ Center for Statistics and Information
« College of Economics

+ College of Business

shiny.rikkyo.ac.jp/CSI shiny.rikkyo.ac.jp/yamaguchi
shiny.rikkyo.ac.jp/Econ shiny.rikkyo.ac.jp/ohashi
shiny.rikkyo.ac.jp/Bus shiny.rikkyo.ac.jp/tanno

24
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Resources

+ A great starting point: The Shiny Tutorial at RStudio:
shiny.rstudio.com/tutorial

- A large gallery (over 150) of various Shiny apps:
www.showmeshiny.com

+ Using Shiny in R Markdown:
rmarkdown.rstudio.com/authoring_shiny.html

Reactive Programming in Shiny:
shiny.rstudio.com/articles/reactivity-overview.html

Adding Google Analytics to Shiny:
shiny.rstudio.com/articles/google-analytics.html

Shiny Cheat Sheet: www.rstudio.com/resources/cheatsheets

25


http://shiny.rstudio.com/tutorial
http://www.showmeshiny.com
http://rmarkdown.rstudio.com/authoring_shiny.html
http://shiny.rstudio.com/articles/reactivity-overview.html
http://shiny.rstudio.com/articles/google-analytics.html
https://www.rstudio.com/resources/cheatsheets

Resources: Shiny Cheat Sheet

Shiny Cheat Sheet

learn more at shiny.rstudio.com
Shiny 0.10.0 Updated: 6/14

@ studio

2. server.R Aset of instructions that build

the R components of your app. To write server.R:

(@ Provide server.R with the minimum necessary code,
shinyServer function(input, output) {})

@ Define the R components for your app between the
bracesthat follow function(input, output)

@ save each R componentin youv Ulas
output$<component na

@ Create cach output componentwith a render”
function.

@ Give each render* function the R code the server
needsto build the component. The server will note

1. Structure Eachappisadirectorythat
contains a server.R file and usually a ui.R file

render* functions

expects creates
(plus optional extra fles)
renderInoge lstofimagostibutes  HTMLimage
renderplot st ot
renderPrint  snyprnadovtout
renderTable  anyblkootioct  plointable
renderText e M)
renderuT Shinytagobioctor Ul et (T

input values are reactive.
They must be surrounded with one of:

render* -creates  shiny Ul component

omu

isolate - creates a non-reactive copy of a reactive object

server.R

# load libraries, scripts, d

3. Execution Place code where it will be

run the minimum necessary number of times

© shinyServer(function(input, output) {@"
Run once - code placed outside of shinyServer will be run

once, when you first launch your app. Use this code to set

up the tools that your server will only need one copy of.

# make user specific variable:
outputstext < renderText({
inputstitl

b}

be run once each time a user isits your app (or refreshes

[}

rend@plot (¢ his or her browser). Use this code to setup the tools that

any reactive values that appear in the code and will . inputsx1@ your server will need a unique copy offor each user.

rebuild th twhenever these val inputsy

i TR HEIRERRRERS = 16) un often - code placed within a render*, reactive, or

. observe function wil be run many times. Place here only the
@ Refer to widget values with input$<widget name> code that the server needs to rebuild 2 Ul component after a
n widget changes.
. render* - An output i b

4. Reactivity whenan aninputinits beused in 0 hinywillnot —— that but

input changes, the server
will rebuild each output that
depends on it (even if the

dependence is indirect). You
can control this behavior by

render" function changes.

muttiple outputs;

input changes,

Em —-ro e

shaping the chain of
dependence.

S ard st s, .
Airgsaned nbantviocen

utputsz < renderText({

X <= reactive({
nputsa

observe!
inputs

26



Resources: Shiny Cheat Sheet

hoose a y var:",

ui.R A
5. ui.R Adescription of your app’s User Interface (UI), the web page that displays your app.
@ shinyur (fluidpage( To write ui.R:
titlepanel Catcars data®) Q Include the minimum necessary code for i, shinyU fluidPage())
@ sidebarLayout( S instoad o FluidPage
sidebarPanel( © Build alayout foryour U. sidebarl jhen used and mainPanel.
@ textInput("title", "Plot title:", splitLayout, flowLayout, andlnpuleynu( ivig page into eq paced regions.
value = "x v y"), together id-based layout, [ apage orapanel.
1 . vCh N sidebarlayout splittayout lowl fuidRow
nanés (ntcars),

3(textOutput ("t
plotoutput (“plot™)

@ In each panel or column, place....

R components - These are the output objectsthat

S HTML elements-Add html clementswithshiny

you defined in server.R. To ‘the widget. parallel common HTML tags.

1. Select the *Output function that builds the type of object you pem s opon bgtus

want to place in the UL 1 SR gt noieg
2 %ssme‘onlwlmnmm\achavac!evS(Hngthatcorrespcnds a :ﬁ:‘g " Bspege zﬁ:ﬂ:‘;’
tothe name you assigned the object in serverR, e.g. 4 el M
> 2 o oo Som A

outputsplot < renderPlot( ..1) PIotOUtpUE(PIO") | gya rang selector  datenangeTnput it el sar exd, i mar omal G i e 55? SR E;{n
. - e e E o .

Output (unc!lons Number el Py \nmmum o, s ESC . ST - O -

dataTableOutput bleOutput Radlobutions radioButtons abelcholces slacto e Soe et DR

seectbox selectInput \nwml-w:nuaexnxmnmumpu e w0 OSe e Gpses g

imagrout "°.:“’“‘ G, Em ERESSSIST b SERo fmeEm
plotOutput verbatimTextOutput s St SRR e g i s
EEOBE D S0ET SR WD

runApp - run from local files

ShinyApps.io

runGithub -run from fles hosted on www.GitHub.com
from files saved Host your apps on RStudio’s
runURL - run from files saved atany URL server. Free and paid options
www. o
@ sndio B
e

6. Run your app 7. Share your app Launch your app as a live web page that users can visit online.

Shiny Server Pro

Build a commercial server
with authentication, resource
and more.

shiny.rstudio.com/deploy

Shiny Server

Build your own linux serverto
host apps. Free and open source.

27



Resources: dplyr and tidyr Cheat Sheet (H7:E)

tidy® Taydanlf, RO LILBIEEM *
F—5tyt 559 3. RZEHF)ERELTH, >
T BBNICA TIN— IV (FER =<
OStudio SERBENC  BATIN-YIVE Mx A
REEND &FICREENS
thl_df(iris) -
F—=5IL—LhST—TIWAZH, T—TILOWEEE nd data_frame(a = 1:3, b = 4:6)
BECRESESEREN, 7—9IL—LLDBR BEBOND MVERBL, 79
WRFL, I L—Ldb@@it)
gather(cases, "year", *n", 2:4) ion, si ) )
T EIVEAICRR STEIICER FIDMBT, TELTEZIFIE)
| S (71 REINS DY TRARR) (DY TBNEDA REAZR) ]
- L] mmm - a)ﬁ?:.mfijwéi(ﬁusl
Veritie ot howr: Pl Wit 41, separate(storms, date, c("y", "m", "d")) unite(data, col, ..., sep) F—9IL—LDFBEEE
tad —SE, EEICHE wIE, —FNICEN - 8
glimpseliri)
F-INOBRERR =y
View(iris) _, mmm—— LE

2Ty RY— MR TT —9ZH#E (VIEAXT)

filediris, Sepal.Length > 7) select(iris, Sepal Width, Petal Length, Species)
PR FHXOFBICE S TEMBE &, BEIFRIEANIL (—BRRERE > TlBL
2 3 distinct{iris)
ER— R contains ) )
: 5 sample_frac(iris, 0.5, replace = TRUE) FIBICHHXFIIESTIERR
. s MIEBICIETNAOY YTk ends_ith( )
. - sample_n(iris, 10, replace = TRUE) e "’%ffyj’:”g :—wmmu’&gm
s w«%al{cTaya)‘;:;/s)ifo&mm Selectoverycolumn. £TOTVEER
2 5 . . slicefis, matches(" 1)
DT BE T IBROR UG, by positon. TEMETEEL, RRTS DS EARD KT SR
TEELLSIN) £LTET. top_n(storms, 2, date) gel"r",1:5)
xeRfy) (@ fxy) - EEU HIONTY R U— BB BT EE ST -TE) TENN. B

yoxic.) B fxyz) ERU e _off )
AT OB SIERR
SR 3. start_ith <e011)
o R SR AT BB EXFINTHESIEER

roup_by(Specis) %>%
group_by(Spedies) Sepal Length & Petal Width DRIC 5 BLTUEBR (ZFIEST)

summarise{avg = mean(Sepal Width)) %>%
arrange(avg) Spe SDORIVEER
RStudio? iz a tradomark of RStudio, Inc. « CavAsud iabiutiacan + 8444491212+ tichocan s more it bowslignetepcage = C4py ) » Gl 0400wy 020 + Uped 115

Tranlated by Tomo Mazuda / Gtomo_makes
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Resources: dplyr and tidyr Cheat Sheet (H7:E)

————_, e

summarisefiris, avg = mean(Sepal Length))
BHETOT -5 E—1TICHE

summarise_each{iris, funs(mean))
summaryBSEZ 51388

count(iis, Species, wt = Sepal.Length)
ZROBEETEEREXZ LFEHMHTE)

>

summarise()($. summaryBIMZE(ES . summaryBIEI(E,

WREONRY FLAAICH L. VEDDEZERT
B:

first min
ROMVDBOE RO MLOBIME
last max
Y P ILBEOE RO M OBKIE
nth mean
f\‘7HLn§EU)f§ RO MLOFSE
‘median
~y Hm?i& ~Y R LOPRE

n_disti var
~y Humiﬁi&t\ RO ORRHE
r BRH

sd
RO MORRRERE
/\'7 RLoier

‘group_byirs, Species)

Speciesh BBDBOBTICTN—T 1L
ungroupliris)

F=9IL—LhSTN—TEREHRR

iris %>% group_by(Species) %>% summarise(...)
BIN—TEICENES

RStudio* is a trademark of RStudio, Inc.  CCaYRStdio it om + 8444481212+ cisdin o

Translated by Tomo Masuda// €tomo_makes.

‘mutateliris, sepal = Sepal Length + Sepal. Width)
1OLLEDOFIZEEE - £RLUEN

‘mutate_eachfiris, funs(min_rank))
windowBS %% &5 (CERA

transmuteliris, sepal = Sepal.Length + Sepal. Width)
1OLLEDOFLWIIESS - £RUTTIIERIBR

mau()l;\ windowBSHZEES wmduwsamlz wHED
RORLAAIEH Uy BIORD RILE:
o

lead cmall
BIICT STeemnLERIN BHREHIEQN)

lag cumany
#BCTSTERALERNM BAZLHE (any)
dense_rank cmmean
EfiEE BRI ET) BHFY
min_ranl cmsum
BEEERNIANS EROMER  BHT
133 " X cummax
percent_an -y
O~ 1ICHRSE L7 B %) i
row_number B/HBI
JEfiEEsL. oS8, T8S) cumprod
dplyr-ntile BHE
nfBDBICHE pmax
ewssa EXWOBA
EfaE bOMNB M prmin
cume_dist ExmoSN

MBI O%DTEH LS

iris %>% group_by(Species) %>% mutate{...)
IN—TBHUWERZE TR

3
3
m

3 gEEg oss
..-.-3 ~-3 1:1! “na
B0 A

ssasd as

left_join(a, b, by = *x1°)

bZATHIGIT ), BET SN2 THSD)
tight_join(a, b, by = *x1°)

aZ (T %“?%(bﬁ‘z’ﬂié)
inner_join{a, b, by = "x1")

AR, 2 bDAICHBTOHHET.
full_join(a, b, by = *x1"

NS, 2TOMEETEERT.

semi_oin(a, b, by = *x1")

bICHIGT BITE S DD TE L
anti_join(a, b by = *x1°)

bICHIGT BITERILBVaDITEIBE

intersectl, 2)
yEaMAICRNB1TEBE

unionly, )
yEA R ER B ICRN B 172 Y

setdiffy,2)
YERNZH ACRNBWTZ S

bind_rows(y,2)

]
5 o2 ylo, ZEFLULTE LTI

bind_cols(y,2)

FESTEEEETE o £35S LTEN

3 IR TRUER-—ITHGE T

< .
L mor it bowsegnetispckage = dp ) + dplyr 04.0- Sy 020 » Updaed 115
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Resources

 Our paper can be downloaded from TISE or from my website
statweb.calpoly.edu/jdoi/web/research/index.htm

« Appendix A from the paper:
Brief tutorial on how to install and get started in Shiny
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Resources

Appendix

A. Shiny Basics

A.1. Getting Started

The version of Shiny that we used is 0.11.1 which requires R version 3.0.0
or higher. R version updates are available at cran.r-project.org.

At the R console submit the following commands to install Shiny:

install.packages("shiny")
library(shiny)

To confirm successful installation, submit the following command to
launch one of the built-in Shiny example apps:

runExample("01_hello")
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Resources

 Our paper can be downloaded from TISE or from my website
statweb.calpoly.edu/jdoi/web/research/index.htm

 Appendix A from the paper:
Brief tutorial on how to install and get started in Shiny

+ Appendix B from the paper:
Some teaching materials based on our Shiny apps

« Additional resources can be found in the paper
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+ Developing Shiny apps - very feasible
« Required R background # Master R Developer Level
« Start with The Shiny Tutorial at RStudio then SLOWLY convert
a working R algorithm into an app
« Open a free account at shinyapps.io and deploy your first app

« Open a free account at gist.github.com or at github.com to
store your library of source code

« Visit our Cal Poly Shiny Site, access our source code, and
experiment on your own

+ Please do not hesitate to send me questions as you build
Shiny apps - I'm very happy to help
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