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Outline

— RStudio basics
* Rin PCand HPC
* What is RStudio
e RStudio IDE features
* User environment

— Advanced features
* Use Version Control with RStudio
 Install and load R packages for advanced users
* RStudio coding tools
* Interactive graphics with ggvis and/or Shiny
* Report Generation with R Markdown
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What is R

* Ris an integrated suite of software facilities for
— importing, storing, exporting and manipulating data;
— scientific computation;
— conducting statistical analyses;
— displaying the results by tables, graphs, etc.
* Highly customizable via thousands of freely

available packages.

* Ris also a platform for the development and
implementation of new algorithmes.
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Installing and Loading R

* Onyour PC

— RStudio is the de facto environment for R on a desktop system
— R console from CRAN
— Microsoft R Open

e On HPC cluster

— R on all LONI and LSU HPC clusters
e SuperMICandQB2: r/3.5.3/INTEL-18.0.1
e SuperMike2: r/3.5.3/INTEL-18.0.0

— RStudio via Open OnDemand on SuperMike2
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On LONI and LSU HPC Clusters

e Two modes to run R on clusters

— Interactive mode

* Type R command to launch the console, then run R
commands in the console

e RStudio Server at LSU HPC Open OnDemand (LSU HPC users
only)

— Batch mode

* Write the R script first, then submit a batch job to run it (use
the Rscript command)

* This mode is better for production runs
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On LONI and LSU HPC Clusters

#® mike.hpc.lsu.edu (ychengd) (Large) — O x
Terminal ~ Sessions  View  Xserver Tools Games Settings  Macros  Help
8 B /4 % 8§ @ B B § X © X ®©
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit
LUICK connect @ B 5 /home/mobaxterm ' 27. mike.hpc.|su.edu(ychentd} i;} 28. mike.hpc.lsu.edulychendd) (L ap %
«BEBON XK if [ ychen64@mikel ~]$ R i
|ihometychense/ v |
2 name MR version 3.4.3 (2017-11-30) -- "Kite-Eating Tree"
i . Copyright (C) 2017 The R Foundation for Statistical Computing
i ;ﬂmmm Platform: x86_64-pc-linux-gnu (64-bit)
n mpi
e TD R is free software and comes with ABSOLUTELY NO WARRANTY.
w %mmm You are welcome to redistribute it under certain conditions.
- «config Type 'license()' or 'licence()' for distribution details.
8 Java
e .orade_jre_usage . - .
nosoft Natural language support but running in an English locale
5‘1 autoconf
= P R is a collaborative project with many contributors.
i Type 'contributors()' for more information and
i 'citation()' on how to cite R or R packages in publications.
Jupyter
:ﬂ;h Type 'demo()' for some demos, 'help()' for on-line help, or
ssh 'help.start()' for an HTML browser interface to help.
bin [ 1 =
trimmomatic-master Type q ( ] t (o} qU 1t R .
.conda
.cache > I
data
testdir
.gradle
test
.parallel
.;Ar:;\oﬁ
CENTER FOR COMPUTATION

& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021




INFORMAT
TECHNOI
SERVICES

On LONI and LSU HPC Clusters

@ Mylnteractive Sess: X ¥ RStudio x g3 Version Control witt X | &) Managing - Part 2

% 8 ondemand.mike.hpelsu.edu/rnode/mik

@ File Edit Code View Plots Session Build Debug Profile Tools Help
Q - O e C ior « Addins «

E packages available

Packages in library “/project/ychenéd4/packages/R-3.5.3/1libraries’:

abind Combine Multidimensional Arrays
animation A Gallery of Animations in Statistics and Utilities to Create
Animations
ape analyses of Phylogenetics and Evolution
assertive Readable Check Functions to Ensure Code Integrity
assertive.base A Lightweight Core of the 'assertive' Package
assertive.code Assertions to Check Properties of Code
assertive.data Assertions to Check Properties of Data
assertive. : Assertions to Check Properties of Strings
assertive.data.us Assertions to Check Properties of Strings
assertive.datetimes Assertions to Check Properties of Dates and Times
assertive.files Assertions to Check Properties of Files
assertive.matrices Assertions to Check Properties of Matrices
assertive.models Assertions to Check Properties of Models
assertive.numbers Assertions to Check Properties of Numbers
assertive.properties Assertions to Check Properties of Variables
assertive.reflection assertions for Checking the State of R
assertive.sets Assertions to Check Properties of Sets
assertive.strings Assertions to Check Properties of Strings
assertive.types Assertions to Check Types of Variables

Consale  Terminal

Type llcense(j or lfcence(} 'For dlstmbutloﬂ details.
Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type "contributors()’ for more information and
"citation()' on how to cite R or R packages in publications.

Type "demo()’ for some demos, 'help()' for on-line help, or
“help.start()' for an HTML brouser interface to help.

Type "g()' to quit R.
85 Mar 2028 17:46:19 [r
Init(const rstudio:: session:
[Workspace loaded from ~/.RData]

>

| @ Happy Gitand GitH x | @ Gitand GitHub- R % Job Composer

rsession-ychené4] ERROR session hadabend; LOGGED FROM: rstudio::
:RInitInfo&) /root/rstudic/src/cpp/session/SessionMain.

| @ File Explorer - fhor

= X

* Bom 0O

ychentd [ | @

R Project: (None) -

Environment  History = Connections -
= [ | i@ Import Dataset = | & List «
™k Global Environment -
Data
) forbes 28@@ obs. of & variables
Values
myPaths chr [1:2] "/project/ychené4/packages/R-3.5.3/1ibraries”
X 28
Files Plots Packages Help \iewer -

O New Folder | @] Upload | @ Delete 4] Rename | {JF More =

/l\_ Home
A Name Size Modified
R
M) RData 436 KB Qct 15,2018, 1:38FPM
2] _Rhistory 799 B Dec 13, 2019, 10:46 AN
¥ Rprofile 1108 Dec 13, 2019, 10:45 AW
17033.mike3.0U 137.1 KB Apr4,2013, 411 FM
YUsersiAdministrator\Downloads'putty exe 518.9KB Aug 10,2016, 1:22 PM
a.out 20.5KB Feb 5. 2018, 11:20 AM
atar.gz 85KB Jun 6, 2017, 11:29 AM
Ansoft
ape-2.2.1
autaconf
b3334h109_npt.log 4 KB Jui 14, 2014, 10:56 AM
backup
benzene
bin
BLAS-3.6.0
blas-3.6.0
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Clusters are Better for Resource-
demanding Jobs

Training random forest model
Resampling method: 10-fold cross-validation

PC1 (1 core)

PC1 (4 cores)

PC2 (1 core)

PC2 (4 cores)

QB (1 core)

QB (4 cores)

QB (20 cores)

o

50 100 150 200 250 300 350 400

Execution times for train (sec)
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Outline

 What is RStudio
 RStudio IDE features
 User environment

— Advanced features

* Use Version Control with RStudio
Install and load R packages for advanced users
RStudio coding tools
Interactive graphics with ggvis and/or Shiny
Report Generation with R Markdown
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What is RStudio

e RStudio is an integrated development environment (IDE)for R

 RStudio is available in two formats:
— RStudio Desktop
— RStudio Server

* RStudio Desktop and RStudio Server are both available in free
and fee-based (commercial) editions

* I|nitial release: 28 February 2011
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Why RStudio

B Wiy o s l—-
HE@GUSERSERVICES

_ (i@«"@?}%ﬂi} RStldi0 %%
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Why RStudio

* RStudio integrates the tools you use with R into a single
environment

e RStudio includes powerful coding tools

* RStudio enables rapid navigation to files and functions

* RStudio make it easy to start new or find existing projects
e RStudio has integrated support for Git and Subversion

e RStudio supports authoring HTML, PDF, Word Documents, and
slide shows

e RStudio supports interactive graphics with Shiny and ggvis

LS50
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Why RStudio

Lsu https://i2.wp.com/res.cloudinary.com/syknapptic/image/upload/v15
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Installing and Loading RStudio

* Onyour PC

— RStudio Desktop
https://rstudio.com/products/rstudio/download/

— RStudio Server (available for some Linux platforms)

e On HPC cluster

— RStudio Server via Open OnDemand on SuperMike?2

— Can be installed in your own directory (Not recommended)

L5LU)
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Installing and Loading RStudio
* Onyour PC

RStUdlD DeSktop 1.2.5033 - pelease Notes

l s InstallR. rstudio requires R 3.0.1+,

2 « Download RStudio Desktop. Recommended for your system:

mlll DPOWNLOAD RSTUDIO FOR WINDOWS

1.2.5033 | 149.83MB

Requires Windows 10/8/7 (64-bit)

All Installers

Linux users may need to import RStudic’s public code-signing key prior to installation, depending on the operating system’s security policy.

RStudio 1.2 requires a 64-bit operating system. If you are on a 32 bit system, you can use an older version of RStudio.

0s Download Size SHA-256
Windows 10/8/7 & RStudio-1.2.5033.exe 149.83 MB Tfd3bclb
mac0$ 10.12+ & RStudio-1.2.5033.dmg 126.89 MB B67c8875

L5LU)
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Installing and Loading RStud
* Onyour PC

1. Install R.
https://cran.r-project.org/

@ hitps://cran.r-project.org e ©@ ¥ | Q search ¥ N @ O

=

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these versions of
R:

* Download R for Linux
e Download R for (Mac) OS X
* Download R for Windows

R is part of many Linux distributions, you should check with your Linux package management system in addition to the link above.

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The sources have to
be compiled before you can use them. If you do not know what this means, you probably do not want to do it!

® The latest release (2020-02-29, Holding the Windsock) R-3.6.3.tar.gz, read what's new in the latest version.
* Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

» Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing
corresponding feature requests or bug reports.

* Source code of older versions of R is available here.

¢ Contributed extension packages

L5LU)
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Installing and Loading RStudio

* Onyour PC
2. Download RStudio Desktop

2 ® ownload RStudio DESktOp Recommended for your system:

mll DOWNLOAD RSTUDIO FOR WINDOWS
. 1.2.5033 | 149.83MB

Requires Windows 10/8/T (64-bit)
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Outline

 RStudio IDE features
e User environment

— Advanced features

* Use Version Control with RStudio
Install and load R packages for advanced users
RStudio coding tools
Interactive graphics with ggvis and/or Shiny
Report Generation with R Markdown
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Pane Layout

in library ‘C:/Users/Administra /R/win-librar

mesHousing

ass

arData
caret
cellranaer
Console  Terminal Jobs

R is free software and comes with ABSOLUTELY NO WARRANTY.
vou are welcome to redistribute it under certain conditions.
Type "license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
"citation()' on how to cite R or R packages in publications.

Type ‘demo()" for some demos, 'help()' for on-line help, or

"help.start ()’ for an HTML browser interface to help.
Type 'q()' to quit R.
Datao n SO e

[workspace loaded from ~/

> source{'~/.active-rstudio-document ')
[1] "x is greater or equal to 5"

= 1F(x > 2 && x < 5) {

+ print ("x is between 3 and 3")

+ } else if(x <= 3) {

+ print ("x is less or equal to 3")
+ 1 else {

+ print ("x is greater or equal to 53")
+ ]

[1] "x is greater or equal to 5"

= rm(x)

L5LU)
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Menu

Toolb :
O o a r = Environment  History  Connections =
i # Import Dataset = | & List ~ 2
F 3.5 & Global Environment =
Data
o forbes 1995 obs. of 8 wvariables
@ forbes. test 395@bs. of 5 variables
i forbes.trai ol 1
- EANVEFORMen
O rpart List of 15
values
indx int [1:1995] 530 743 1142 1810 402 1788 1879 1314 1251 123 ...
X io0
Columns T Files Plots Packages Help  Viewer =
| @ New Folder | @ Delete = | Rename ..} Mare *
Y Home
- A Name Size Modifizd
@ Rbata 117.9.KB Oct 17, 2078, 17:12 AM
5 istory Mar 9, 2020, 9:14 AM

T0125-test(2825009709)
201702071-HPC User Environment 1{2825014737)

20170607-HPC User Environment 1{63922977626925319)

20170906-HPC User Environment 1(7 33191375799)

04-Introduction to R{T47033860

20180207-HPC User Environment 1{85880121929
20180307-Hands-COn Practice Session(88659819
201803 14-Introduction to R(89283146025126688)
20180620-HPC User Environment 2(98184207135681332)
20180905-HPC User Environment 1 (105239509913840
20181010-Introduction to R[(107978682912484171)
20181017-Data Analysis in R{108612366514530698)
20190130-HPC U

083)

083)

ser Environment 1{11819910278677

20190227 -Introduction to R(121071692075231713)
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&) Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
Q- OF - G function ~ Addins *

R packages available L)

mesHousing
a ass
assercthat

orts

arData
caret

cellranaer

Console  Terminal Jobs

R is free software and comes with ABSOLUTELY NO WARRANTY.

vou are welcome to redistribute it under certain conditions.

Type "license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
"citation()' on how to cite R or R packages in publications

Type ‘demo()" for some demos, 'help()' for on-line help, or
"help.start ()’ for an HTML browser interface to help.
Type 'q()' to quit R.

[workspace loaded from ~/.RData]

> source('~/.active-rstudio-document ')
[1] "x is greater or equal to 5"

= 1F(x > 2 && x < 5) {

print ("x is between 3 and 3")

else if(x <= 3) {

print ("x is less or equal to 3")
else {

print ("x is greater or equal to 5")

=

i S
i

i
1] "x is greater or equal to 5"
r

m{x)

L5LU)
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0
0o

/Documents/R/win-librar

i =* Import Dataset =
& Global Environment =
Data
o forbes 1995 obs. of 8 wvariables

) forbes. test
) forbes.trai

Jrpart
values

H

.Change pane size
when quad arrow

g
2
g
]
a
&
3
ES
=
7
S
<
g
=
3
2
=
g

395 obs. of 5 variables
1600 obs. of 5 variables
forbes2 1995 obs. of 5 wvariables

List of 15

ind
io0

les  Plots  Packages Help  Viewer
New Folder | @ Deiete = | Rename ;}More'
Y Home
A Name
@ Rbata

Rhistary

20170125-test{2825009709)
201702071-HPC User Environment 1{2825014737)
22977626925319)

260933191375799)

20170607-HPC User Environment 1(63!

20170906-HPC User Environment 1

1004-Introduction to R{T4703386077
20180207-HPC User Environment 1(85880121929509051)
20180307-Hands-COn Practice Session(88659819603438417)
201803 14-Introduction to R(89283146025126688)
20180620-HPC User Environment 2(98184207135681332)
20180905-HPC User Environment 1 (105239500913840083)
20181010-Introduction to R[(107978682912484171)
20181017-Data Analysis in R{108612366514530698)
20190130-HPC User Environment 1{11819210278677
20190227 -Introduction to R(121011692075231713)
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Customizing Pane Layout

Menu “Tools” -> “Global Options”-> “Pane Layout”

Options £
. 5
_ Choose the layout of the panas in RStudio by selecting from the controls in each L
General quadrart. I
Code So_urce v Envirenment, History, Connectio » :f
1 Environment I
| Appearance I History
Files
Pane Layout Plots
| Connections
| Packages Packages
Heip
R Markdown /] Buid L
| VCS 1
@5 Sweave =
M Spelling Console v Files Plots, Packages. Hel_p. Vie v
Envircnmant
W Givsvn Histary
| Files i
“S, Publishing ZIFiots £
Connections £
- Terminal 1 Packages ]
| Hefp r
Build d
VS s
| Viewer |
£
{
: ]
oK Cancel Apply |
: k

L5SL) | h

CENTER FOR COMPUTATION
& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021




INFORMATION
TECHNOLOGY
SERVICES

Toolbar and Source Pane

Creating or opening various files (e.g. R script)
Visualizing data
Coding windo

LERE & i Go to file/funciion * Addins ~

€7 Untitled1*

X <+ 10
- 3 && x < 5) 1
prlint {"x is between 3 and )
- | ellse if(x <= 3) { Save current document
prifnt ("x is less or equal to 3")
b else {

priint ("x is greater or equal te 5")

New file

WDl = @ own B B
1 4

Open existing file

Create a project

21 {Top Level)

Lsu Note: raw data opened here CANNOT be accessed in R
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Console & Terminal

Console  Terminal Jobs = :
R version 3.5.3 (2019-03-11) -- "Great Truth”

Copyright (C) 2019 The R Foundation for Statistical Computing

Platform: x86_64-wbd-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

Y 4 1 to redistribute it und tai ditions. 1
Type “Ticamell]” mr Tioenoef) " Fomsdistetition deki tes Clear console/terminal
R is a collaborative project with many contributors. Vva rlabIeS/ObjeCtS Wl“ not be affected

Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, "help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

[Workspace loaded from ~/projectl/.RData]

-

e Tips: source, console and terminal all support:

— Automatic completion of typing file, directory or command
name via the TAB key

— Recall previous commands using the up arrow (T)

L5LU)
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Keyboard Shortcuts

 Some of the more useful shortcuts
— Ctrl+1 — Move focus to the Source Editor
— Ctrl+2 — Move focus to the Console
— Ctrl+L — Clear the Console
— Esc — Interrupt R

L5LU)

CENTER FOR COMPUTATION
& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021



INF( =5-:,' \i':~.,'-“~:
SU :

Environment & History & Connectlons

Environment History Connections —1

5

ra
* Import Dataset 4 bist = -

e

List / grid switch

‘_i_- Giobal Ervironment ~
Data

1995 ob
395 obs.
1600 obs. of Swariables

»forbes of 8 variables

i forbes.tes 5 variables

B forbes.trai

dforbesz . of 53 varjables
3 rpart of 15 .
Clear ALL objects
values
indx it [Ix1995] 530 743 1142 1810 402 1788 1879 1314 1251 123 ...

Access lib objects mport raw data

 Data to data, values to values
* Importing raw data (Next slide)

L5LU)
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Environment & History & Connections

Environment History Connections

also in menu “File” -> “Import Dataset”

&
ar £ Import Dataset » G#E—__
= Import raw data
Import Text Data
FilefURL:
«fh;:?c,fprgjectlanrbssZOUU.csv Browse..

Data Preview:

rank name country category sales profits assets. marketvalue
foute) (charactes characte; (ehorster ouble] {double) (ot {Goutie)
1 Citigrot United States Banking 8471 1785 126403 255.30
2 General Electric United States Conglomerates 134.19 1559 626.93 328.54
3 American Inti Group | United States Ineurance 7666 548 $47.65 18457
3 Eeconida Unites States 2258 2086 i L
5 w Unites Kngden x 1027 77 7354
] Bank of America United States 450 10.8° 73648 "
7 HSBC Group United Kingdor 443 666 757.60 177.96
Toyota Mator Jpan 13582 758 T 11540
g Fannie Mae United States Diversified financiais 53.13 £48 101937 TEB4
10 Wal-Mart Stores United States Retailing 25633 9.05 104.91 243.74
m uss Diversii 48,9 23 85.0°
12 ING Group Netheriands Diversified financials 9472 473 75248 5458 - |
| P g first t ]
Import Options: Code Preview: !
= . Nibrary(readr) [
Name: | Forbes2000 7iFirstRow as Names  Defimiter:[Comma v | Escaper | Nome v Forbes2000 <- read_csv("Forbesz000.csv") §
ey | ) 71 Trim Spaces Quotes: [Default v|  Comment: [ Default v vien(Forkes2000) b
7 Open Data Viewsr  Locale: | Configure NA: Defaull v 1
1
7 Reading rectsngular diats using readr o el || 4

* Intuitive for Windows user

* Support raw file in plain text, Excel, SAS etc.

* Preview provided (use readr or later for better review)
Lsu Code provided for later scripting

CENTER FOR COMPUTATION :
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Environment & History & Connections

Environment  History  Connections =]
ol | = To Console | =@ ToSource | @ &
getwd() T
getwd ()

Toad("~/usage_6m_vs_12m.csv")
save.image("~/1.RData")
load("~/1. RData™)

m <— matrix(l:12,nrow=3,ncol=4)
view(m)

view(Torbes2)

Vi ew (m)

force(par)

Vview(version)

View(m)

View(m)

Tist.files()

* Tips:
— History can be saved to / loaded from a file
— One or multiple selected commands can be sent to Console or Source
— Remove selected or clear all of the entries

L5LU)

CENTER FOR COMPUTATION
& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021



INFORMATION
TECHNOLOGY
SERVICES

Environment & History & Connections

Environment History Connections ]

@ Mew Connection

Conneean \ Status

New Connection

Connect to Existing Data Sources

-

= ODBC >

<7 Spark >
?! Using RStudio Connections Cancel

 The Connection Pane connects to a variety of data sources, and
explore the objects and data inside the connection.

L5LU)
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Files & Plots & Packages & Help & Viewer

Files Plots Packages Help  Viewer ]
O MewFolder | @ Delete =] Rename u} More =
’:‘ Haome
A Name Size Modified
@] RDats 117.0 KB Mar 10, 2020, 11:18 AM
| .Rhistory 31 KB Mar 10, 2020, 12:13 PM
@] 1.RData 117.9 kKB Mar 10, 2020, 10:42 AM

2071701 25-test{2825009709)

Z0770207-HPC User Ernvironment 1({2825014737)
201T70807-HPL User Environment 1(6302297 76256925319
2071709068-HPC User Environment 1(72269933191375799)
207171004 - Introduction to R{74703386077823790)
20180207-HPC Uszer Environment 1{85880121929500051)
20180307-Hands-0n Practice Session{B8659519603438417)
201803 14-Introduction to R{B928%146025125688)
20180620-HPC User Environment 2{98184207135681332)

TATONANNE UM Hleer Crnalrmmmaand 1 SPAAETIOSOO0E 30 40N00 3%

* Tips: you CAN customize Pane Layout

L5LU)
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Outline

e User environment

— Advanced features

* Use Version Control with RStudio
Install and load R packages for advanced users
RStudio coding tools
Interactive graphics with ggvis and/or Shiny
Report Generation with R Markdown

L5LU)
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How does R user environment work

* R works best if you have a dedicated folder called “working directory”. Put
all data files in the working directory (or in its subdirectories).

> getwd() #Show current working directory Files Plots Packages Help Viewer
[1] "C:/Users/Administrator/Documents/project2- —» & NewFolder | @ Delete = Rename | §F More *
> dir.create("data") #GCeeete=d new directory £ Home > project2 ' Cony.
A& Mame

> getwd() = Copy Tou.
[1] "/home/ychen64" = .

hMove..
> setwd("data") M RCata
> getwd() Thistory > Set As Working Directory

[1] "C:/Users/Administrator/Documents/projeetr7data " B project2Rproj o To Working Directory
> list.files() —=t=tst"Tiles in current directory

Show Folder in New Window

Show Hidden Files

L5LU)
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How does R user environment work

» Default working directory (typically referenced using ~ in R)
— Windows PC: C:\Users\Administrator(or your username)\Documents
— Linux including HPC: the user home directory SHOME

e Change default working directory in menu “Tools” -> “Global
Options” -> “General”

Options

Default working directory (when not in a project).
General | T T
/project/ychens4 Browse...
Code
i Restore most recently opened project at startup
T Appe v Restore previously open source documents at startup

| Restore RData into workspace at startup
Pane Layout | Save workspace to RData on exit

Packages | Always save history (even when not saving RData)

Remove duplicate entries in history

@ R Markdown iShow .Last.value in nt listing
Run Rprofile when uspended session

& sweave

I Use debug error handler only when my code contains errors
‘¥ Spelling Automatically expand tracebacks in error inspector

, Git/SVN Wrap around when navigating to previous/next tab

‘?,- Publishing

B erminal

L 5 u - e s
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How does R user environment work

* Your objects will be automatically saved in the .RData file in the
working directory.

e Toquituse g()or CTRL + D or justkill the window. R will ask
you “Save workspace image to .RData?”. You can choose:
— Save: leave R without saving your results in R;
— Don’t Save: save your results in .RData in your working directory;
— Cancel: not quitting R.

* The commands you type in console or executed in Source Pane
will be automatically saved in the .Rhistory file in the working
directory.

LS50
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Projects in RStudio

* RStudio Project is working directory “Pro”
— includes the functionality of working directory

— provides “Project Options” to set on a per-project
basis to customize the behavior of RStudio

Menu “Tools” -> “Project Options”
— works with version control system

LS50
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Creating Projects in RStudio

@) ~/project? - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
LEEEAR . S 50 to file/function * Addins ¥

Console\w Jobs

R version 3.5.3 (2{ Mew Project
Copyright (C) 2019
Platform: x86_64-w

Create Project
R is free software
You are welcome to|
Type 'license()’ of

R New Directory N
R is a collaborati] Start a project in a brand new working directory
Type 'contributeors|
‘citation()' on hot
Type ‘demo()" for | Existing Directory
"help.start()’ for| Askbiiate A priiect Wit ar edsting workint >
Type 'q()’ to gquit| B e S S e
[workspace loaded 1

5 g Version Control N
’ i Checkout a praject from a version control repository

Lancel

 When creating new project RStudio creates:

— aproject file (with an .Rproj extension) within the project directory

— ahidden directory (named .Rproj.user) where project-specific temporary files are
L stored, which is also automatically added to .Rbuildignore, .gitignore, etc. if required.

CENTER FOR COMPUTATION e ) I
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Opening Projects in RStudio

e RStudio project can be opened

— in menu “File” -> “Open Project...”
— on the toolbar
— by double-clicking the .Rproj file

* When a project is opened within RStudio the
following actions are taken:

— A new R session (process) is started

— The .RData, .Rhistory and .Rprofile (if any) files in the
project's main directory is sourced by R

— The current working directory is set to the project directory _

LS50
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Closing Projects in RStudio

* RStudio project can be closed
— in menu “File” -> “Close Project...” (w/o quitting RStudio)
— in menu “File” -> “Open Project...”

— when closing the RStudio (if project is closed in this way, it
will be started automatically when opening RStudio next

time)

L5LU)
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Outline

— Advanced features

* Use Version Control with RStudio
Install and load R packages for advanced users
RStudio coding tools
Interactive graphics with ggvis and/or Shiny
Report Generation with R Markdown

L5LU)
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What is and Why Version Control

* Version Control is the management of changes to documents,
computer programs, large web sites, and other collections of
information.

e Version control is not only good for team collaboration but also
benefits for individual work.

— Why should | use version control?

— R and version control for the solo data analyst

e RStudio IDE has integrated support for version control.:
— Git
— Subversion

LS50
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Installing and Activating Git in RStudio

* |nstallation
— PC: http://git-scm.com/downloads
— HPC Clusters: load the Module key for Git

* Enable Git in menu “Tools” -> “Global Options” -> “Git/SVN”

000000

es/Git/bin/gitexe | Browse.
Pan
g les/TortoiseSYN/|
| Pack:
@ R Markdown
@5 swe
¥ Spelling

L5LU)
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Various Scenarios of Initializing Git in RStudio

* Create a new project
— with a totally new Git repository
— based on an existing remote Git repository (Github)
— using a directory already under version control

* Add version control to an existing project
— using remote repositories
— using local Git

L5LU)
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Various Scenarios of Initializing Git in RStudio

* Create a new project with a brand new Git repository

Mewr Project

Back Create Mew Project

Directory name:

. - - &
projecty
Create project as subdirectorny of: b

|~ || Browse.,
[ || Create a git repository | i
-
Pa
Check this box when creating a new project o
ol
[fe

I it o i : ne
su PER— Create F'FDJ!E'ET Cancel
FF
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Various Scenarios of Initializing Git in RStudio

* Create a new project from an existing remote Git repo (Github)

Mew Project New Project

Create Project Back Clone Git Repository

| :: New Directory . Repasitory URL: i
Start a project in a brand ne

Project directory name:

Create project as subdirectory of:

= m
5
w

=

-

= ]
=
D

2
[+]
-
b
W

|| Browse..

i Version Control N
- :: heckout a project :E'C"‘" a version control reposit ary

Cancel

A e
S HEIMETIEN SERSICH] Create Project Cancel

Equals to “git clone”, then creating a new project
Lsu based on the directory already under version control

CENTER FOR COMPUTATION
& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021




INFORMATION
TECHNOLOGY
SERVICES

Various Scenarios of Initializing Git in RStudio

* Create a new project using a directory already under version control

Mew Project

Mew Project
Create Project Back Create Project from Existing Directory
E 4 | Project working directony: |
| :: MNew Directory 5 i . ; 2 : - 1
| - lectl ;
Starta project in a brand new working directory ! et | it
IR
Existing Directory 5
Associate a project withan e ng w K
fi Version Control 5
I Checkout a project from a version control repasnony
Cancel Open in new session Create Project Cancel

L5LU)
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Various Scenarios of Initializing Git in RStudio

* Add version control to an existing project
— using remote repositories (rare)
— using local Git
in menu “Tools” -> “Project Options” -> “Git/SVN”

| Project Options

I Version control system: | Git v I

| General
H Clrici Lt
Origin: |Mone
i Code Editing
; @E sweave ?' Using Version Control with RStudio
|
") Confirm New Git Repository X L

tenam

] ° Do you want to initialize a new git repository for this project?

Yes No

L5LU)
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Git Panes

 The Git pane shows the file status (in terms of git)
* Git commands can be typed in Terminal

Q] ifR 9] Untitled1* 9 | forR @] pow.R

Environment History  Connections  Git

Source on Save L S =+ Run | % piff | |l Commit - L' History :.}More i o New Branch | [nobre
1 X <- 10 Staged  Status - Path
2+ if(x > 3 && x < 5) {
3 print ("x is between 3 and 5") Lgmgm«e
~} else if(x <= 3) { farR
print ("x is less or equal to 3") ifR
+ }else { =
> pow.R

project2.Rproj

4
5

6 {
7 browser ()
8 print ("x is greater or equal to 5")
9

0

101 (Top Level) 3 R Script = Files Plots Packages Help Viewer

G NewFolger | © Delete =] Rename | 4Gk More ~

Console Termma: Jobs =1 & Home > projecte
Terminal 1 = J

Mi crosoftrﬂww‘ ndows [version 10.0.18362.719] . - & Hane i Mexiied

(c) 2018 Microsoft Corporation. A1l rights reserved. Lol

c:\usershadministrator'Documents\projectz=f B i ik NREAG 2020
@ RData 27 KB Mar 11, 2020, 12
Y] Rhistory 29KB Mar 16, 2020, 1:¢
9] forR 112 B Mar 13, 2020, 4:
@] iR 1908 Mar 16, 2020, 11
97 powR 728 Mar 16, 2020, 11
& project?.Rproj 2188 Mar 16, 2020, 1

L5LU)
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Untracked file,

Working with Git

not in the Git yet (or no one cares about its change)

Q] ifR 9] Untitled1* 9 | forR @] pow.R

Source on Save L S
1 X< 10
2+ if(x > 3 && x < 5) {

3 print ("x is between 3 and 5")
4~ } else if(x <= 3) {
5 i "x is less or equal to 3")
[iRa
7
8 is greater or equal to 3")
9
10
10 (Top Level) =
Console  Terminal Jobs

Terminal 1 =
Microsoft windows [version 10.0.18362.719]
(c) 2018 Microsoft Corporation. A1l rights reserved.

c:\usershadministrator'Documents\projectz=f

L5LU)
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Source * Ciff | 4! Commit

Staged | Status « Path
.gitignore
forR

ifR
pow.R

project2.Rproj

R Seript &
= Qi NewFolder | @ Delete =] Rename
== /.\ Home - projeci2
5 A Name
rY
= .

] .gitignore

@ RData
‘Rhistory

@] forR

9] iR

97 powR

Bl project2 Rproj

HPC Training Series Spring 2021

=1 Environment ~ History = Connections

Files Plots Packages Help

Viewer

Git
5 History ...} More = r‘,‘g New Branch (no bri
.‘} Maore

Size Modified
448 Mar 1§, 2020, 11
27 KB Mar 11, 2020, 12
2O KB Mar 16, 2020, 1:¢
1128 Mar 13, 2020, 4:
190B Mar 16, 2020, 11
72B Mar 16, 2020, 11
2188 Mar 16, 2020, 1=




Working with Git

Added the untracked file

Environment History  Connections  Git

@ farR

@i @] Untitied1* 971 powR
Source on Save A - =+Run | *+ F SOUrce * Diff | <l Commit = Li History '\:} Mare = P New Branch | (no branch) =

Status

.

bR Lo 3 gitignare
3 is between 3 and 5") e
4 <3 {
5 i5 less or equal to 3") (7] (Al iR
6 -
7 browser () p.w.\.n )
8 print ("x is greater or equal to 5") project2.Rproj
9
10
101 Files Plots Packages Help  Viewer
e [T = - Q7 NewFolder | @ Delete = Rename | g Mote -
nsol ‘erminal lobs
= /.\ Home - project2 b
s . ’ ’ , A Name Size Wodified
C:\Users\AdministratoriDocumentsh\project2>git add if.R S
C:\usershadministrator\Documents\project2>git status W) issnsne 448
on branch master =
@] RData 27 kB Mar 11, 2020, 12:08 PM
Nor CoRBTLS Yl | Rhistory 29KB Mar 16, 2020, 3:47 PM
Changes to be committed: @] forR 1128 Mar 13, 2020, 4:22 BM
{use .g”: rv_v"lr:caclww:d <file>..." to unstage) @1 ia 1e0B Mer 16, 2020, 11:45 AM
@7 powR 728 Mar 16, 2020, 11:45 AM
untracked files: K . -
B i Risici 5 172 138 o1
{use "git add <file>..." to include in what will be committed) # project?Rproj AIRE Mar 17, 2020, 938 P
.gitignore
for.r
pow. R

project2.rproj

L5LU)
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Working with Git

m Modified file, may use "git add" to staged file, or the change can be
e status be unmodified

=[]  Environment History Connections Git =

reverse

@R @] Untitied1* 9 forR 9 powR

SourceonSave | & A7~ Source ¥ Diff | Il Commit . L Histary ‘.;::rMan' Fa NewBranch | (no branch)

## prowser ()

print ("x is greater or equal to 5"} project2 Rprgj

1 x <- 10 Staged Status « Path
2-if(x > 3 & x < 5) { T
3 print ("x is between 3 and 5") ‘_g\ e
4+ 3 else if(x <= 3) { for.R

5 print ("x is less or egual to 3") L] 10 R

6+ } else { R
- pow.R
8

9

Use t”git add” command to staged file, or
check the Staged box in the Git pane

b Lewel] 2 Rowipt .  Files  Plots  Packages  Help  Viewer =
D New Folder @ Delete =] Rename | @ More ~
Console  Terminal Jobs =0
i /.\ Home = project2
Jecim z A Name Modified
- el ke e e oy e 7 =
on branch master t.
. ®| gitignore 448 Mar 16, 2020, 11:56 ANV
NO commits yet
@] RData 27KB Mar 11, 2020, 12:08 PM
changes to be committed: . 5 Rhistory 20KB Mar 16, 2020, 247 PM
(use "git rm --cached <file>..." to unstage)
new file: if.r @] fork 1128 Mar 13, 2020, 4:22 PM
] w.R 72 ¥ 020, 11:45 A
changes not staged for commit: ra 2B Maril5, 2020, 115,84
(use "git add <file>..." to update what will be committed) Bl projectZRprg) 2188 Mar 17, 2020, 9:38 PM
(use g.wtlztlastullre :‘:fﬂe>. .." to discard changes in working directory) @ ir 1038 Mar 17, 2020, 10:08 PM
modified: R
untracked files:
(use "git add <file>..." to include in what will be committed)
.gitignore
for.r
pow.R

project2.Rrproj

Lsu * Two icons for the same file (“dual” status in RStudio)

CENTER FOR COMPUTATION — Firsticon is the RStudio status, second is Git status
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Working with Git

Once a file is committed, its status is “unmodified” and will not
shown in the Git pane (unless been changed/removed again)

g Git

un 0 W More S Ne
staged  Btatus ~ Pl
) Rstudio: Review Changes _ - «
Changes = History | master = | Stage | Revert lgnore
Staged | Siatus & Paih o e

Jgitignore H |
@ Commit the change
pow.R
project2.Rproj
A d prey m m
Show '® Staged Unstaged Context |Sfine ¥ L) Ignore Whitespace %! Unstage All
@& -0,0 +1,9 ag Unistags chiink

print(count)

1 x <- €(2,5,3,9,8,11,6)

2

3 nt <- 0

4 For 3 inx) {

5 if (i %% 2 == 0) count <- count+l
G F

B

]

Lsu * git commit -m “commit message”
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lgnoring Files

* Any Files such as temporary, very large or R project log files
that you don’t want Git to automatically add or even show you
as being untracked can be

— addedto .gitignore
$ cat .gitignore
*.[oa]
# tells Git to ignore any files ending in ".o0" or ".a" object

— selected in the Git pane

Environment History Connections  Git
Diff | |<H Commit
Staged |[Siatus = BEath
| i
Diff
" Revert.

Ignore.,,

L5LU)
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Create & switch Git branch

* Git branches are effectively a pointer to a snapshot of your
changes such as adding a new feature or fixing a bug.

— create new Git branch
$ git checkout -b the_branch_nam

— check branch
$ git branch

— switch branch

$ git checkout the_branch_name =

® RStudio — ychentd -

-

|

master =

— delete branch

$ git branch -d the_branch_name

L5LU)
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Push Current Repository to GitHub

* If the current repository was created from an existing
repository on GitHub
— git remote and git push commands:

$ git push -u origin master

—or push button in the Git pane:

Environment History Connections  Git
Diff | A1 O . LI History '.} Mare =
Staged | Status

* If the current repository has:i « vecii curniceicu wo Ui U

— Create a new repo on GitHub: https://github.com/new. Give it the
same name as your project.

— git remote andthengit push commands
$ git remote add origin https://github.com/chenyuetian/RStudio.git

$ git push -u origin master

L5LU)
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Practice: Create a new project based on GitHub

* |nstallation

— PC: http://git-scm.com/downloads
— HPC Clusters: load the Module key for Git

* Enable Git in menu “Tools” -> “Global Options” -> “Git/SVN”
* Create a new project from an existing remote Git repo (Github)

New Project

Mew Project
Create Project Back Clone Git Repository
R New Directory 5 Repository URL:

Project directory name:

1 https //github. com/chenydetlan/RStudlo

eckout a project from a version control repository
I - Open in new sessi
su = R B
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Outline

Install and load R packages for advanced users
RStudio coding tools

Interactive graphics with ggvis and/or Shiny
Report Generation with R Markdown

L5LU)
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Installing and Loading R Packages

* libraries that R currently searching can be shown with . 1ibPaths () in

the R console

> .libPaths ()
[1] "/home/ychen64/packages/R/1libraries" # user’s own directory
[2] "/home/packages/r/3.4.3/INTEL-18.0.0/1ib64/R/1library" #system path

* Installation:
— Option 1: menu “Tools” -> “Install Packages”

— Option 2:run install.packages (“<package
name>"") function in the console

* On Windows the compiler collection needed for installing
packages from source is called Rtools. Download it from
http://cran.r-project.org/bin/windows/Rtools/

 Loading:the l1ibrary <package name> function load
Lsu previously installed packages
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Installing and Loading R Packages - HPC Cluster

* You do NOT own a directory to install your packages by
default, you need to specify it with one of these two options:
— Option 1: Point the environment variable R LIBS USER to a desired
location (doesn’t apply for OOD RStudio)

[ychen64@mike002 ~]$ export R_LIBS _USER=/home/ychen64/packages/R/libraries

[ychen64@mike002 ~]$ echo $R_LIBS USER
/home/ychen64/packages/R/1libraries

— Option 2: Save the path of packages to .Rprofile
(particularly useful with RStudio project)

$ cat /home/ychen64/projectl/.Rprofile
myPaths <- .libPaths() #system path
myPaths <- c(' home/ychen64/pr‘oject1"1"llproject/ychen64/packages/R—3.5.3/libr‘ar‘ies=|,myPaths)

.1ibPaths (myP eess

Lsu A new directory dependent to _
CENTER FOR COMPUTATIONt h @ IOFoject (CREATE IT FlRST!) Your own dlrectory by default
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Listing and Unloading
R Packages - Command Lines

e List all available packages 1ibrary ()

e List all packages in the default system library 1ibrary (1ib
= .Library)

 Show currently loaded libraries: search () function or
sessionInfo () function

* Check package version: packageVersion (“<package
name>"")

* Unload detach (package:<package name>)

L5LU)
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[ychen64@mike©02 ~]$ R

R version 3.3.3 (2017-03-06) -- "Another Canoe"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_ 64-pc-linux-gnu (64-bit)

> library()
> library(lib = .Library)

> search()
[1] ".GlobalEnv" "package:swirl" "package:stats"
[4] "package:graphics" "package:grDevices" "package:utils"
[7] "package:datasets"” "package:methods™ "Autoloads™

[10] "package:base"
> packageVersion("swirl")
> detach(package:swirl)

E==ED
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Listing and Unloading
R Packages - RStudio GUI

Files Plots Packages Help Viewer 1
O instal | @ update | B Packrat
Mame Description Version
User Library
abind Combine Multidimensional Arrays 14-5
AmesHousing The Ames lowa Housing Data 0.03 \
askpoass Safe Password Entry for R, Git, and S5H 7 |
assertthat Easy Pre and Post Assertions 0.2.1
backports Reimplementations of Functions Intraduced Since R-3.0.0 113 ScrOI | d own to
basefdenc Tools for basefd encoding 0.1-3 C h ecC k Syste m
Bk Boost C++ Header Files 1.69.0-1

bindr Parametrized Active Bindings 0.1.1 pac ka ges
Loa d/u N I 0Oa d bindrepp An 'Repp' Interface to Active Bindings 022

kbitops Bitwise Qperations 1.0-6
package by callr Call R from R 3.2.0
se I ecti n g car Companion to Applied Regression 3.0-2
carData Companion to Applied Regression Data Sets 3.0-2
/d ese I eCti n g caret Classification and Regressicn Training 6.0-82
cellranger Translate Spreadsheet Cell Ranges to Rows and Columns 1.1.0
cli Helpers for Developing Command Line Interfaces 1.1.0
clipr Read and Write from the System Clipboard 0.5.0
clisymbaols Unicode Symbols at the R Prompt 1.2.0
colorspace A Toolbox for Manipulating and Assessing Colors and Palettes 14-1 i

LSL /

CENTER FOR COMPUTATION Package version
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Updating and Uninstall
R Packages - PC and Cluster

* Update update.packages (“<package name>")

* Uninstall remove.packages (“<package name>")

Files Plots Packages Help  Viewer -

LM Install @ Update | @l Packrat
Mame \ Description Version

User Lib

St sy Check for package updates
abind Combine Multidimensional Arrays 14-5
AmesHousing The Ames lowa Housing Data 0.0.3
askpass Safe Password Entry for R, Git, and 55H 1.1 \
assertthat Easy Pre and Post Assertions 021
backports Reimplementations of Functions Introduced Since R-3.0.0 112 Remove

- - e = |
basefdenc Tools for basefd encoding 0.1-3 package
BH Boost C++ Header Files 1.69.0-1
kindr Parametrized Active Bindings 014
I su Do you need to update a package to the newest?

CENTER FOR COMPUTATION Please use gOOd judgement
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Outline

* RStudio coding tools
* Interactive graphics with ggvis and/or Shiny
* Report Generation with R Markdown

L5LU)
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RStudio Coding Window Overview

Q' fork s

CourceonSave | K - = Run Source =«
1 A\ c(2,5,3,9,8,11,6)
2 - 0
E] i oin x) 4 / /
4 (V%% 2 == 07 count =<- count+1l
3 l-mrélhow in a new window Run the line Source the
. where the focus entire file

is at

. File type
/ Position of the focus yp\A
&k (Top Level) = R Script +

The level in the script

L5LU)
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Code Diagnostics in RStudio

* Diagnostics can be enabled and options can be set in menu
“Tools” -> “Global Options” -> “Code”

Q'] Untitledi* 9 forR 9 pow.R @i
Options Source on Save L, S
1- pow <- function(x, y) {
.2 - - wh
] Editing | Display | Saving | Completion . result <- xiy
| i % 4 (4,2
Cadi R Diagnostics

| Show diagnostics for R

T Appearance
et = | Enable diagnostics within R Mgction calls

Pane Layout Check arguments to R function ¢

Check usage of "<-' in function call

Show diagnostics in new tab:

1+ @ forR 9 pow IR
Source on Save | Vs
1~ pow <- function(x, y)

| Packages Warn if variable used has no definition in sc

Warn if variable is defined but not used

R Markdown

Provide R style diagnostics (e.g. whitespace) 2 XAy Code Completion Tab
25 &)
| @2 Sweave | Prompt to install missing R packages discovered in R source files 4 pow(d,2) Go To Help F1
. 5 G +
Go To Function Definition F2
e Other Languages T gg I t h d p I y f
¥ Spelling
g o ) . o € e IS d o Etract Function Corl+Alt=X
- /| Show diagnostics for C/C++ c
W civswn S e e Gl S e SIS . . Extract Variable Cti=Altsy
| Show clagnoshics Far Javascrip L e
b ~mRtode diagnostics
® Publishin i i <
~ 9 Show Diagnostics . Reflow Comment Gl Shife=/
. | Show diagnostics whenever source files are saved I Cormant/iincomment liftas Crl+Shift+C
Terminal o
| Show diagnostics after keyboard is idle for a period of time " Insert Roxygen Skeleton Crl+Shift=Alt+R
Eertead e il 2] 9 49 | (opleve) = Reinclent Lines Ctrl+!
P Console  Terminal - Markers - Jof _[erormatCode G« Stihe

2! Using Code Diagnostics

E Diagnestics

now Diagnostics (Project)  Ctri+Shift+Alt+D

Profile Selected Line(s) Cerl+Shift+Alt«P
OK Cancel Apply

New tab
LSL)
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Options

General
Code
Lppearance
Pane Layout
| Packages

R Markdown
| &% Sweave

M¢ Spelling

W civsw

IEJ' Publishing

- Terminal
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Code Diagnostics in RStudio

“Check arguments to R function calls” tries to detect whether a
particular call to a function will succeed.

Editing Display Saving Completion

Q| Untitled 1* Q' forR Q] pow.R @7 ifR

R Diagnostics SourceonSave | G A~
7 Show diagnostics for R 1- pow <- function(x, y) {
N e 2 XAy
Check arguments to R function calls 3 :
. . — L4 pow4]
neck Usage of - In Tunction <al 5
Warn if variable used has no definition in scope
Warn if variable is defined but not used
Provide R style diagnostics (e.q. whitespace)
~|Prompt to install missing R packages discovered in R source files
Other Languages I
7 Show diagnastics for C/C++ D H t
| Show diagnostics for JavaScript, HTML, and €55 I a g n O s I C s
Show Diagnostics £
r
| Show diagnostics whenever source files are saved
| 3
| Show diagnastics after keyboard is idle for a period of time 1
Keyboard idle time (ms): | 2000 L 4:6 (Top Level) 3
?! Using Code Diagnostics P Console  Terminal Markers Jobs
| Diagnostics =
] C:fUsers/Administrator/Desktop/pow.R
oK Cancel Apply | 1 Ay Line 4 argument 'y' is missing, with no default

Ref. https://support.rstudio.com/hc/en-us/articles/205753617-Code-Diagnostics




Options

General
Code
Lppearance
Pane Layout
| Packages

R Markdown
| &% Sweave

M¢ Spelling

W civsw

IEJ' Publishing

- Terminal
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Code Diagnostics in RStudio

“Warn if variable is defined but not used” helps to identify is a
variable is created but never used.

Editing | Display | Saving = Completion Q'] Untitled1* @' for.R @' pow.R QiR

R Diagnostics Source onSave | L A -
1~ pow <- function(x, y) {
b2 rasult <- xAy

| Show diagnostics for R

| Enable diagnostics within R function calls 3
Check arguments to R function calls 4 [Z]G\'.l’-.r_ﬁ .2 \'I
Check usage of '<-" in function call 5

Warn if variable used has no definition in scope

Warn if variable is defined but not used

Provide R style diagnostics (e.q. whitespace)

| Prompt to install missing R packages discovered in R sou

Other Languages

7 Show diagnastics for C/C++ D | a g no Stl cS

| Show diagnostics for JavaScript, HTML, and €55

Show Diagnostics

| Show diagnostics whenever source files are saved
71 Show diagnostics after keyboard is idle for a period of time

Keyboard idle time (ms): | 2000 L 45 {Top Level) =
71 Using Code Diagnostics Console  Terminal Markers Jobs

1 Diagnostics =

I C:/Users/Administrator/Desktop/pow.R

-

oK Cancel Apply 1 My Line 2 "result' is defined but not used

Ref. https://support.rstudio.com/hc/en-us/articles/205753617-Code-Diagnostics




Code Diagnostics in RStudio

* “Provide R style diagnostics (e.g. whitespace)” checks to see if your code conforms
to Hadley Wickham’s style guide, and reports style warnings when encountered.

Options

Genaral Editing Display Saving Completion

@] Untitled® Q7 for.R* Q| powR 9 ifR

Code R Diagnostics | Sourceon'Save | K S -

- . } | Show diagnostics for R i x =- ¢(2,5,3,9,8,11,6)
B IPpEaance | Enable diagnostics within R function calls 2 count <- 0
Pane Layout Check arguments to R function calls 3~ T_Drl‘ ! 'i. ! 1'_n__ x) 1 :
Check usage of "<~ in function call 4 if (1 %% 2 == 0) count <- count+l
| Packages Warn if variable used has no definition in scope é I o .
rinticount,)
Warn if variable is defined but not used = P L I
R Markdown {
Provide R style diagnostics (e.q. whitespace)
| @~ Sweave | Prompt to install missing R packages d:sco\-eredirﬁ{s\
" Spelling Other Languages I
. ! Show diagnostics for C/C++ D i a n O sti Cs
1 Git/SV
W cvsw 7/Show diagnastics for JavaScript; HTML, and €55 g
IEJ' Publishing Show Diagnostics ¢
"
| Show diagnostics whenever source files are saved
- Terminal i
7\ Show diagnastics after keyboard is idle for a period of time }
Keyboard idle time (ms): | 2000 613 (Top Level) 3
?! Using Code Diagnaostics P Console  Terminal Markers Jobs

Diagnostics =
5 C:/Users/Administrator/Desktop/for.R

oK Caneel o @ Line 4 expected whitespace around '+' operator

L5LU)
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Code Debugging in RStudio

* RStudio has integrated the R debugging tools.
* In order to enter debug mode, you’ll need to tell R

when you want to pause the computation.
— R doesn’t have a “pause now” feature (not useful as most R
computations are too fast to stop in the middle)
— Pick best way to pause calculation

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
CENTER FOR COMPUTATION . . .
& TECHNOLOGY RStudio#fintroduction
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Entering the Debug Mode

e Stopping on a line

— Editor breakpoints
— browser () breakpoints

» Stopping when a function executes
e Stopping when an error occurs

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
CENTER FOR COMPUTATION . . .
& TECHNOLOGY RStudio#fintroduction
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Stopping on a Line

* Editor breakpoints (menu “Debug” -> “Toggle Breakpoint”)
— is the most common (and easiest) way to stop on a line
— takes effect immediately and don’t require you to change
your code
— works by injecting some tracing code into the R function
object.

~

Q] Untitled1* QiR @ forR @ pow.R*

Red dot

Sourceoniave | N 4 v
X == CI::2!5:3|9|E‘|11|6.::
count =- 0
=For {3 inmax) {
if (i %% 2 = 0) count <- count+l

print{count)

[« R [ R TR S WU R B

Editor breakpoints

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
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Stopping on a Line

* browser () breakpoints
— halts execution and invokes an environment browser when it

is called
— is actually part of the code, so it needs to be applied like any
other code change in order to become active (e.g. source it)

@] Untitled1* @7 ifR= 9| forR @7 powR*

SourceonSave | ks -
¥ <— 10
= iF(% > 3 &8 % =« 5) {
print ({"x is between 3 and
T else ifix <= 3) {
print ("x i less or equal to 3")
L :

N

4

4

e
]

| prowser |
L A 15 greater or egual to 5")

Lo B U T+ R R T T =S W TR

=

browser () breakpoints

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
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Stopping when a Function Executes

* Why need this type of stopping?
— Sometimes you don’t have the source file for the code you
want to debug.

 The breakpoint causes the debugger to activate

immediately when the function is run.
— aone-shot breakpoint: debugonce ()

9 Untitied1* @ ifr* @7 for.R @ pow.R
SourceonSave | W -

= pow <- function(x,y) {
result <- xhy

E

2

28

4  debugonce(pow)
5 pow(4,2)

6

— debug a function every time it executes: debug () and
undebug ()

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
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Stopping when an Error Occurs

e RStudio halts execution at the point where the error is
raised

* in menu “Debug” -> “On Error”, change the value from
“Error Inspector” to “Break in Code”.

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
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Using the Debugger

B project? Rproj

Q | Untitled1* QiR Q| forR 9 | powR* = Environment  History  Connections ==
Sourcz on Save | O A = Run | [ Source ol # import Dataset = | & List
1 x'<- c(2,5,3,9,8,11,6) ™ Global Erviranment =
2 count <- O
3~ for (i in x) { values
t| if (i %% 2 == 0) count <- count+l myPaths chr [1:3] "c:/users/administrator/Documents/R/win-Tibrary/3.5" ..
21 .. . X num [1:7] 2539811 6
6 print(count) z
7 Functions
B pow function (x, v)
2 |
a1 (Top Level) = R Script = Files Plots Packages Help Viewer -]
Gl New Folder | @ Dejete =] Rename ...‘J' Maore =
Console  Terminal Jobs =i
S Y Home - project E
A Name Size Modified
> |
t.
@] RData 2T KB Mar 11, 2020, 12:08 PM
‘Rhistory 2.8 KB Mar 13, 2020, 3:05 PM
@] forR 1108 Mar 13, 2020, 3:24 PM
@] iR 192B Mar 12, 2020, 3:37 PM
pow.R 708 Mar 13, 2020, 4:00 PM
218 B Mar 13, 2020, 3:06 PM

L5LU)
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Using the Debugger

Functions & values in the evaluation

| Untitled* Q7 iR~ @ forR @7 powR” =] Environment  History  Connections =
Source on Save A S <+ Run | ®=| = Source - ¥ List =
l_‘ 20&;“:(5?‘3’ 3,9,8,11,6) " Giobal Environment +
I=for (idnx) { values
s 4 if (i %% 2 == 0) count <- count+l count 0
5 B i 2
? print{count) The ||ne about to execute |S highllghtEd in ye”OW myPaths chr [1:3] "C:/Users/administrator/Documents/R/win-1ibrary/3.5" .. ~
8 Traceback show internals ==
o = [Debug sourcel] at for.R:4
Traceback shows how execution reached the current point
a1 (Top Level] = R Seript + Files Plots Packages Help Viewer =]
s = — ©iNewFoider | © Delate | Rerame | i More -
onso erminal jobs =10 D Home © projec2 ¥ .
=t A Name Size Modified
4=net | 1) 4= P Continue | M Stop T
> debugsource('~/project2/for.R") L
called from: eval(expr, p) 8] Rbata 27K8 Mar 11, 2020, 12:08 PM
Browse[l]>n M 1 Rhistory 28KB Mar 13, 2020, 3:05 PM
debug at ~/project2/for.r#d: if (i%%¥2 == 0) count <- count + 1
Browse[2]> 9 forR 1108 Mar 13, 2020, 3:24 PM
@] iR 192 B Mar 12, 2020, 3:37 PM
pow.R TOB Mar 13, 2020, 4:00 PM
2186 B Mar 13, 2020, 3:06 PM

& projeci2.Rprog

New prompt

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
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Using the Debugger

9] untitied1? @7 ifRr* @7 forR @ pow.R* = Environment  History  Connections =]
Source on Save | G A~ +3Run | o Source * y List = -
1 x <- c(2,5,3,9,8,11,6) R
2 2 Environment
3 count < 0 values
4 - For (G dn %) 1 count 1
» 5 if (i %% 2 == 0) count <- count+l 5 .
Bl ) P S Y PO PR e X R ey ey Spagy /Y 2 PO | WPy [ =
é prineccount) | Show internals =
9 Debug source] at for.R:5
10 evalq({ at for.R:1
/ envifun() at for.r:l
a1 [Top Level] = R Script = Files Plots Packages Help \Viewer
= : = o i — O New Folder | @ Delete =] Rename .J‘ More »
onsole erminal obs L
== &) Home - project2 B
A Name Size Modified
G=next | ¥ =| b contiue | M Stop T .
> debugsource(’'~/project2/for.R") - _
Ca.'l'ledif!jom: eval (expr, p) @ RData 27 KB Mar 11, 2020, 12:08 PM
Browse[1]>n o Rhistary 25 KB Mar 13, 2020, 205 PM
debug at ~/project2/for.R#5: if (i%%2 =— count <- count + 1
Browse[2]s € 9] farR 2B WMar 13, 2020, 4:22 PM
called from: eval(expr, p) @7 iR 1928 Mar 12 0 237 BM
Browse[1l> n ;
debug at ~/project2/for.Rr#5: if (i%%2 = 0) count <- count + 1 @ powR 70B Mar 13, 2020, 4:00 PM

srowsef[2]> c

called from: eval(expr, p)

Browse[1]l= n

debug at ~/project2/for.r#5: if (i%%2 == 0) count <- count + 1
Browse[2]> |

projectZ.Rpro) 2188 Mar 13, 2020, 3:06 PM

Lsu Ref. https://support.rstudio.com/hc/en-us/articles/205612627-Debugging-with-
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* Interactive graphics with ggvis and/or Shiny
* Report Generation with R Markdown
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Build interactive graphics for
exploratory data analysis

* RStudio is easy to build interactive graphics for exploratory data analysis

— RStudio includes a built-in browser so it can show the web graphics
directly

* RStudio supports interactive graphics with Shiny and ggvis
— ggvis
https://ggvis.rstudio.com/ggvis-basics.html

https://ggvis.rstudio.com/interactivity.html

— Shiny (very detailed tutorials on RStudio’s website)

https://shiny.rstudio.com/

L5LU)
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ggvis: interactive grammar of graphics

» ggvis has a similar underlying theory to ggplot2, but adds new features to
make plots interactive

— calltoggvis () s e =

library(ggvis)
p <- ggvis(forbes, x = ~sales, y = ~marketvalue)

— layer visual elements (by points)
layer_points(p)

@

marketvalue
I} ]
Z s

e --‘.::f.- °

— rewrite with $>% (pronounced pipe) func: .| j§ -".:;,;_- "\
forbes %>% gﬁﬁﬂ:

ggvis(~sales, ~marketvalue) %>% .
layer_points()

L5LU)
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ggvis: interactive grammar of graphics

 Add more variables to the plot by mapping them to other visual properties
— add Scountry to describe the shape (or fill, stroke, size)

forbes %>%

ggvis(~sales, ~profits,shape=~country) %>% [
. 10 . ?® +
layer points() L v ‘
 Make the points a fixed property ¢ - ,]"‘*“71 : i
- WY

(use : = instead of =) RN
— red fill, black stroke and cross shape: .| '
forbes %>% P e s

ggvis(~sales, ~marketvalue,fill:="red",stroke := "black",shape := "cross"
%>%

layer points()

L5LU)
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ggvis: add interactivity

* Interactive plots are built with shiny
— only have one running at a time in a given R session

 Add size and opacity sliders
forbes %>%

ggvis(x=~sales, y=~marketvalue,fill:="blue",stroke :=
"black",shape=~country,size := input_slider(10, 100),opacity :=
input_slider(0, 1)) %>%

1 aye r‘_po i n t S ( ) Files Plots Packages Help Viewer =

/\ Other

10 100 o 1
v | | | [ . | | | [
0 e 28 3 46 o5 8 73 B2 o 100 0 01 02 03 0405 05 07 03 09 1
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ggvis: add interactivity

e Layer visual elements by histograms with additional
— fill up bins with red by using £111 :=

— label x and y axis

forbes %>%
ggvis(~profits) %>%
layer histograms(width = input_slider(@, 30, step = 1, label = "width"),

center = input_slider(-15, 15, step = 1, label =

"center"),fill:="#E74C3C") %>%
add_axis("x", title = "Profit") %>%
add_axis("y", title = "Bin Count") ™

nnnnn

center
1] Ex) -5 0] 1
B e R R R A R T [T T ey
8 3 8 8 12 15 18 2 M T W 4528 & 3 0 3 6
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ggvis: more interactive controls and layers

* Besides input_slider, ggvis provides more interactive controls:
— input_checkbox(): a check-box
— input_checkboxgroup(): a group of check boxes
— input_numeric(): a spin box
— input_radiobuttons(): pick one from a set options
— input_select(): create a drop-down text box
— input_text(): arbitrary text input
* Besides layer_points and layer _histograms, ggvis provides
— Simple, which include primitives like points, lines and rectangles

— Compound, which combine data transformations with one or more
simple layers.

LS50
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* Report Generation with R Markdown
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Generate report with R Markdown

* How R Markdown works

— Weaves R code and human readable texts together into a

plain text file that has the extension . Rmd
— The rmarkdown package can convert . Rmd into documents

of two types of output formats: documents, and presentations.
— Also helps make your research reproducible

L5LU)
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Generate report with R M

* How -Rmd__,fi'e looks like:

LR = b Ga to file/function &~ ~ Addins ~

@] Introduction_te_R.Amd ] StressTestAmd -

& Knit ~ M 3 ipsert - # Rur > | Br >
-

arkdown

i o
Z title: "Stress test"
3 Jauthor: "Yuwu Chen"
4 Bdate: "3/31/2020"

5 Qoutput: html_document
6

7

1P Setup, include=Fr; ¥
knitr::opts_chunk$set(echo = TRUE)

An (optional) YAML
header surrounded by ---s

\ R code chunks surrounded

12 g # parRnorm.R

14 §original code from https://beckmw.wordpress.com/2014/01/21/a-brief-foray-into-parallel-processing
-with-r/
15 @Modified by Le Yan

17 @ ## workload:

18 @ Create 1,000 random samples, each with 1,000,000 observations from a standard normal
distribution.

198 Take a summary for each sample.

by s

text mixed with simple
text formatting

20

21

22- 77 {r} = )
23 dters «- 1000

DL P

* The file above contains three types of content

L5LU)
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Generate report with R Markdown

e R Markdown installation

— R Markdown is free and open source
$ install.packages(“rmarkdown”)

* Cheat sheet

https://rstudio.com/wp-content/uploads/2016/03/rmarkdown-cheatsheet-2.0.pdf

* Reference guide

https://rstudio.com/wp-content/uploads/2015/03/rmarkdown-reference.pdf

L5LU)
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Generate report with R Markdown

e Render .rna file

@ rpdb.R @ | data_R.Rmd =]
s = | S Knit - . * insert - *ouny | v :
N |y W research. google. com/github/Isuhpchelp/Tbrnloniworkshop2020/blob/mast
€7 Knit to HTML arget="_parent"=<img
*. Knit to PDF skarch. google. com/assets/colab-badge. svg" alt="open In colab"/></a>
10
IF W Knit te Word
12+
13 Knit with Parameters...
14 -
15 Knit Directory 4
16 =
17 § Clear Knitr Cache.. W and inspection®*
18
19 = **preprocess the dataset#¥
20
B * “*Data analysis**
22
23
24

25+ ## fase study: Forbes clobal 2000 Tist

26 * The "forbes ™ dataset consists of 2000 rows (observations) on 8 wvariables describing
companies' rank, name, country, category, sales, profits, assets and market value.

27 http://www.hpc. lsu. edu/training/weekly-materials/Downloads /Forbes2000.csv. zip

28 = % **"rank’** the ranking of the company

29 > % **“name ** the name of the company

- - . " . v

N x * X coguntry’** the country The comnany is situated in
2514 [l Case Study; Forbes Global 2000 list 3 R Markdown =
Console  Terminal R Markdown =]

L5LU)
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Take-home message
 What is R and RStudio

— How to run R on PC and HPC clusters. When to consider to use HPC

* Why use RStudio
— How to install RStudio

— Basic IDE features, various panes
— RStudio user environment: projects

* Advanced RStudio features
— Version control structures
— RStudio as a coding tool
— Installing R packages with command lines into the desired locations
— How to start interactive graphics with ggvis
— Generating reports with R Markdown

LS50
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Learning RStudio

 User documentation on RStudio

— https://support.rstudio.com/hc/en-us
* Online tutorials (tons of them)

— http://www.cyclismo.org/tutorial/R/
* Online courses (e.g. Coursera)
* Blogs

— https://www.r-bloggers.com
* Educational R packages

— Swirl: Learn Rin R

L5LU)
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More R Tutorials — Introduction to R

* R basics
— WhatisR
— How to run R codes
— Basic syntax
— Data classes and objects in R

* Flow control structures

 Statistical functions

 How to install and load R packages

e http://www.hpc.Isu.edu/training/archive/tutorials.php

L5LU)
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More R Tutorials — Data Analysis in R

e Data analysis fundamentals with applications in R.
— The data pre-processing

— Basic statistical analysis methods such as linear regression,

classification as well as re-sampling methods for the basic machine
learning will be covered

e http://www.hpc.Isu.edu/training/archive/tutorials.php
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More R Tutorials — Data Visualization in R

* This training provided an introduction to the R graphics in
detail

* An overview on how to create and save graphs in R, then
focus on the ggplot2 package.

e http://www.hpc.lsu.edu/training/archive/tutorials.php

L5LU)

CENTER FOR COMPUTATION
& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021




sy [ESTEE
More R Tutorials — Parallel Computing with R

* This training focused on how to use the "parallel" package in R

and a few related packages to parallelize and enhance the
performance of R programs

e http://www.hpc.Isu.edu/training/archive/tutorials.php
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Next HPC Training

* |ntroduction to Python, March 17.

* Weekly trainings during regular semester
— Wednesdays “9:00am-11:00am” session, Frey 307
CSC
* Programming/Parallel Programming
workshops

— Usually in summer
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Getting Help

e User Guides

— LSU HPC:
http://www.hpc.Isu.edu/docs/guides.php#hpc

— LONI:http://www.hpc.Isu.edu/docs/guides.php#tloni
* Documentation: http://www.hpc.Isu.edu/docs

* Contact us

— Email ticket system: sys-help@loni.org
— Telephone Help Desk: 225-578-0900
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Case Study: Forbes Fortune List

* The forbes dataset consists of 2000 rows
(observations) describing companies’ rank,

name, country, category, sales, profits, assets
and market value.
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Getting Data

* Downloading files from internet

— Manually download the file to the working
directory

— or with R function download.file ()

> download.file("http://www.hpc.lsu.edu/training/weekly-
materials/Downloads/Forbes2000.csv.zip", "Forbes2000.csv.zip")

> unzip("Forbes2000.csv.zip", "Forbes2000.csv")
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Reading and Writing Data

* R understands many different data formats and has
lots of ways of reading/writing them (csv, xml, excel,
sql, json etc.)

read.table write.table forreading/writing tabular data

read.csv write.csv

readLines writeLines for reading/writing lines of a text file
source dump for reading/writing in R code files
dget dput for reading/writing in R code files
load save for reading in/saving workspaces

LS50

CENTER FOR COMPUTATION
& TECHNOLOGY

3/10/2021 HPC Training Series Spring 2021




INFORMATION
TECHNOLOGY
SERVICES

Reading Data with read.csv

# read.csv () is identical to read.table () except

that the default separator is a comma.
forbes <- read.csv("Forbes2000.csv",header=T,stringsAsFactors =

FALSE,na.strings ="NA",sep=",")
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Reading Data in Environment Pane

Environment History Connections

-
- =* Import Dataset = 4 T

1 Globz Name Input File
|
- Frl:lr'ﬂ' T‘E_:l:t L‘baEE':l... Farbes2000 rank,name, country,category,sales, profits,assets, marketvalus -
1 Citigroup,United States,Banking,94.71,17.85, 1264, 03,2
sGeneral Electric,United States, cong'lomerates.“34 13,1 51
c in i - 1 A'I'IE"I can Intl uI’OUS Umited States,Insurance,?6.66,6.46,6:
Encoding | Automatic 4,Exx0n\10b';'|_.un"|ted States,0i1 & gas oper:‘.:'inn: 22.88,20.!
5,BP,united Kingdom,0i1 & gas operations,232.5 ]
6,Bank of America, Unued States, Bank1ng,49 o1 7
+ 7,HSBC Group,uUnited Kingdom,Banking,44.33,6.66,757.6,1
&,Toyota Motor,Japan,Consumer durao'les.:zs 82,7.99,1 3
Fannie Mae,United States,Diversified 1nanc7a'|;,:3 13,6.4

From Text {readr)...

Heading * Yac Mo

Row names | Automatic

r v
F - E | Separator | Comma al-Mart Stores,United States,Retailing,256.33,9.05,104
MM HCE] .. Decimal Period v 11,U85,5wit and,Diversified Financ
: 12,ING Group,Netherlands,Diversified 1
Oiitte Double quote (7) v 13,Royal Dut el1 aroup,Netherland ]

14,Berkshire Hathaway,United States,Insurance,56.22,6
15,JP Morgan Chase,United =tate=.Ban<mg 44, 39. 4,,z 2

EFI:_S Comment | None hd 16,I8M,United States,Technology hardware & eguipment,B3.1
nastrings | NA

(] Strings as factors Data Frame

Frﬂrﬂ E'l:'|5'lll rank name country
1 Citigroup uUnited States
2 Gene Electric uUnited States
F z 3 A.':ler'lcar‘-__llnt'l Groug Um:teg States
' 4 ExxonMobi United states
ram :\'tata"' 5 BP United kingdom
[ Bank of aAmerica United States
P, HSBC Group United Xingdom
a Toyota Motor Japan
5 Fannie Mae united States
10 wal-Mart stores United States
31 UES Switzerland
1z ING Group Netherlands
13 Royal Dutch/Shell Group Netherlands/ United Kingdo
14 <5k H United States
15 uUnited States
16 uUnited states a0
L3
Import Cancel

Carefully choose the options of import
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Steps for Data Analysis

e Getthe data
e Readthe datatoR
* Inspect the data

* Preprocess the data (remove missing and dubious values,
discard columns not needed etc.)

* Analyze the data
* Generate the report
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More R Tutorials for Forbes Case Study

e Tutorials
— Introduction to R
— Data Analysis in R

http://www.hpc.Isu.edu/training/index.php
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