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This document contains procedures to be used in combination with the Predictive Analytics training
delivered at Jube. The intention is to provide a desk reference to ensure that the skills obtained in
the training course by Jube, do not fade and can eunsistently in practice.

GetDatasets
Download the datasetBom:

https://www.dropbox.com/scl/fi/lugegrdyjgefolaiz4mfid/Datasets.zip?rlkey=nsri0je45c03a5tbrrpeg
ki3wé&dI=0

Get Help

Email questions to:

richard.churchman@jube.io


https://www.dropbox.com/scl/fi/uqegr4yjqefolaiz4mf9d/Datasets.zip?rlkey=nsri0je45c03a5tbrrpegki3w&dl=0
https://www.dropbox.com/scl/fi/uqegr4yjqefolaiz4mf9d/Datasets.zip?rlkey=nsri0je45c03a5tbrrpegki3w&dl=0
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R is thesoftware package that is the primary focus of this training. For this module, R is two separate

software packages and installs.

Core R is available fronitps://www.r -project.org/or by using a mirror such astp://cloud.r-

project.org Core R is created and published by the R Core Development Team. Fundamentally the
view that Core R is a command line only tool, used for production deployments only, should be
adopted. R CoreR Command Line is used very little in this training coanskis predominantly

shown as a precursor to RStudio Console.

Once R Core is downloaded and installed,dtvamand line application is available inR¥rogram
FiledRR-3.3.2bin\titled R.exe although navigation to and invocation of the application is detailed

in procedure 1.

+ If you have questions about R like how to download and install the software, or what the license terms are, please read our answ

se do not attach submissions to es

recompiled binaries due to security reasons. All binary distribution listed above are compiled by selected

© el@ O @ E,/[l‘

In this example, the latest version of R for Windows has been installed with the default settings.

EA Rterm (64-hit)

C-“Program Files~R>cd R-3.3.2

C:“Program Files“~R~R-3.3.2*cd bin

C:=“Program Files~R~R-3.3.2%~bin>p

R version 3.3.2 (2816-18-31> — "Sincere Pumpkin Patch"
i (G> 2016 The R Foundation for Statistical Computing

*B6_64—wbd—minguw32 x6d (64-hit)
R iz free software and comes with ABSOLUTELY HO WARRANTY.

You are welcome to redistribute it under certain conditions.
Type *licenszet?’ or ’licencet?’ for distribution details.

Matural language support but running in an English locale

R iz a collaborative project with many contributors.
Type ‘contributors<)’ for more information and
‘citation?<}’ on how to cite R or R packagesz in publications.

Type ‘demo(>’ for some demos. 'help(>' for on—-line help. or
‘help.start(>’ for an HTHL browser interface to help.
Type *g¢>' to guit R.

>

o ][-O w5
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RStudio is a feature rich Integrated Development Environmentg#ied IDE) that improves

productivity in creating R Scripts, although in production the execution of these scripts might well
fall to the core installation.

The software can be downloaded framips://www.rstudio.com/products/RStudioand is free,
although there are commercial editions.

Amazon WorkSpaces Vit~ % | 0 Rstudio-Rstudio x\*

@ hip rstudio.com/products/RSt

Open Source Edition Commercial License

Overview

Support Community forums on

License

Pricing

DOWNLOAD RSTUDIO DESKTOP m

@ [ Refresh Firfox..| x
As with R Core, the defaults have been left unchanged during the installation.
Orniﬂ Ce Pl Session Build  Debv Profile  T¢ LM

Console 5| Enviconment History =
= : s 2 mportOstaset uste @
R version 3.3.2 (2016-10-31) -- “sincere pumpkin patch”
Copyright (C) 2016 The R Foundation for statistical Computing @ Global Environment ~
Platform: x86_64-w6d-mingw32/x64 (64-bit)
® is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type ‘license()' or ‘licence()' for distribution details.
® is a collaborative project with many contributors.
e *contributors()’ i
*citation()’ on

rs()’ for more on and

how to cite R or R packages in publications.
Type ‘demo()’ for some demos, ‘help()’ for on-line help, or
‘help.start()" for an KTML browser interface to help.

Type ‘q0" to quit R.

Files  Plots  Pacages Help  Viewer
Qi New Folder | @ | Delete

4 Rename G More -
?????

B ceom@mO]

2apm |
20

Procedure 1Navigate to and launch the R command line.

To launch the R Core Command Line software, start by launching the command prompt. The
quickest way to launch the command prompt is to click the Start button firstly:


https://www.rstudio.com/products/RStudio/

JUBE
. @

amazon'\VorkSpaces
N——7

Then in the run search bar type CMD, which will suggest the appropriate application:

Programs (1)

|E cmd

_Q' See more results

|cmd x| |®Shutdmn|b|

—‘@0@@

Click on, rather run, the application:

10
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] B C\Windowshaystem32icmd.cxe

amazon
~—

Bl o eTn @ o

It is unlikely that the Command Prompt will be in the correct directory to run R. Switch to the C:,
which is where all installed programs tend to reside, by typing:

C.

e

BN C\Windows\system32tcmd.exe =] @

Microzoft Windows [Uersion 6.1.76811
Copyright <{c? 28B8% Microsoft Corporation. All rights reserved.

D:sUserssTrainer>c:

Press the Enter key to make the drive change:

11



BN C\Windows\system324cmd.exe

Microsoft Windows [Uerszion 6.1.76811
Copyright <c> 2BA? Microsoft Corporation. All rights reserved.

D:=“Users~Trainer>c:

CoN g

To navigate to the directory containing the R command line type:

cd "CiProgram FileR R-3.3.2bin"

e

BN C\Windows\system32icmd.exe

Microsoft Windows [Version 6.1.76811]
Copyright <(c> 2B8? Microsoft Corporation. All rights reserved.

D:“Users“Traineric:

C:w>cd "C:nProgram FilessR~R-3.3.2%hin"_

Commit the drive by change pressing the Erkiey:

12
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B C\Windows\system32\cmd.exe =N EoH |

Microsoft Windows [Uersion 6.1.76811]
Copyright (c)> 2887 Microsoft Corporation. All rights reserved.

D:~Uzers Trainer>c:

C:~>cd "C:vProgram Files»~R~R-3.3.2%~hin"

C:“Program Files“~R~R-3.3_.2%binX*

To launch the R console application type:

R

BN C\Windows\system32'crnd.exe ||~ @

Microsoft Windows [Uersion 6.1.76811]
Copyright (c> 2809 Microsoft Corporation. All rights reserved.

D:xUsers~Trainer>c:
C:~2>cd "C:vProgram Files“~R~R-3.3.2%~bin"
C:“Program Files“R~R-3.3_.2%~hin*R

Invoke R Core by pressing the Enter key:

Upon sucessful launch of the R Core Command Line Interface, introductory text will be displayed
with a chevron (i.e >) denoting the command line inputaiting with a flashing cursor:

13
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&8 Rterm (64-hit) =N N ==

D:sUserssIraineric:

C:~>cd "C:“~Program Files“RE~R-3.3.2%bin"

C:~Program Files“~R~R-3.3.2~bhin>R

R version 3.3.2 <2816-18-31> — "Sincere Pumpkin Patch"
Copyright <C> 2816 The R Foundation for Statistical Computing
Platform: x86_64—wbd—minguw3d2 x64 (bd-hitd

R iz free zoftware and comes with ABSOLUTELY MO WARRANTY.
You are welcome to redistribute it wunder certain conditions.
Type *licensze(?’ or "licence<?’ for distribution details.

Matural language support but running in an English locale
R iz a collaborative project with many contributors.
Type ‘contributors<{}’ for more information and
‘citationt?’ 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 *‘g<>' to guit R.

>

Procedure 2issue commands to the R Console.

R is an interpreted language for mathematical and statistical computing. R processes as script, line
by line. In this example the sum of 1 + 1 will be returned, which will of course be 2. To perform such
a calculation type:

1+1

ER Rterm (64-bit) == =
D:=“Uzeprs Trainepric:

C:=%>cd "C:sProgram FilessRB-R-3.3.2%~bin"

C-“Program Files~R~R-3.3.2%bin>»

R verszion 3.3.2 (2016-18-31> — "Sincere Pumpkin Patch"
Copyright (C> 2816 The R Foundation for Statistical Computing
Flatform: »x86_64—wbd-—minguw3l2-x64 (6d4-hit?

R is free software and comes with ABSOLUTELY HO WARRANWTY.
You are welcome to redistribute it wunder certain conditions.
Type *license<?’ or ’licencef?’ for distribution details.

Matural language support but running in an English locale

R iz a collaborative project with many contributors.
Type ‘contributors<(d’ for more information and
‘citation?}’ on how to cite R or R packageszs in publications.

Type ‘demo(>’ for some demos, *‘help<>’ for on—-line help, or
‘help.start(>* for an HTHML browser interface to help.
Type *g¢>' to guit R.

> 1+1

Press the Enter key to commit and execute the line of script:

14
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G Rterm (64-bit) [ -2 | ]
C:sod "CisProgram FilessB“\R-3.3.2%bhin"

C:“Program Files~R-R-3.3.2%bin’>p

R version 3.3.2 (2916-18-31> — "Sincere Pumpkin Patch"
Copyright (C> 2816 The R Foundation for Statistical Computing
Platform: xB6_64-wbd-—minguwld2- x64 (64-hitl

R iz free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it wnder certain conditions.
Type *license(?' or 'licence{}’ for distribution details.

Hatural languwage support but running in an English locale

R iz 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 HTHL brouwser interface to help.
Type ‘g¢»' to guit R.

> 1+l
[11 2
>

It can be seen that a line has been returned showing [1] 2, where [1] is the position in the result
vector, where 2 is the actual value returned from the line of script. The mathematical operators (in

this case +) are much the same as Excel:

i + Addition.
i -Subtract
1 /Divide

1 * Multiply

This procedure has shown a simple line of script being written, executed and returned by R.
Although rudimentary, it is an R program.

To exit the R console, hold down the CTRL key and the D key:

R Rterm (64-bit) =N EoR

R version 3.3.2 (Z2016-18-31> — "Sincere Pumpkin Patch"
Copyright <C> 2816 The R Foundation for Statistical Computing
Platform: x86_64—wod—mingwd2-x64 (64-hit)>

R iz free software and comes with ABSOLUTELY HO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type *'licenszed?’ oy ‘licence(?’ fopr distribution details.

m

Matural language support but running in an English locale

R iz a collaborative project with many contributors.
Type ‘contributors(>' for more information and
‘citation?{}’ on how to cite R or R packages in pubhlications.

Type ‘demo<>’ for some demos, "help(>’ for on—line help, or
‘help.start{>' for an HTML browser interface to help.
Type 'qg¢2>' to guit R.

> 1+l
11 2
>

Save vorkspace image? [y n-scl: _

There are three options presented when exiting the R console:

1 vy: Save the workspace image for reloading. This will keep everything in the current session.

15
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1 n: Clear the workspace so that the next time r is loaded it will be afresh.
9 c: Cancel and go back to the workspace.

In this example, type:

y

BN Rterm (64-bit) [ [-E S|
C:“Program Files“R“~R—-3.3.2%hin>r
R version 3.3.2 (2816-18-31> — "Sincere Pumpkin Patch"

Copyright (C> 2816 The R Foundation for Statistical Computing
Platform: xB6_64—wbd—mingu32- x64 (64-hitd

R iz free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it wunder certain conditions.
Type ’'license{?’' or 'licenced)’ for distribution details.

Matural language support but running in an Engliszh locale

R iz 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 HTHML bhrowser interface to help.
Type 'g¢2' to guit R.

> o1+l
[11 2
>

Save workspace image? [usn-scl:

Press the Enter key to commit the command:

g

EX C\Windows\system32\cmd.exe =a ] |@

Copyright (C> 2816 The R Foundation for Statistical Computing
Platform: »86_64—wb4-nmingwld2 xb4 (b4-hitd>

R iz free software and comesz with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it wnder certain conditions.
Type *license¢?’ or 'licence(?’ for distribution details.

Matural language support but running in an Engliszh locale

R iz 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 HIML browser interface to help.
Type *‘g¢>' to guit R.

> 1+
[11 2
>

Save workspace image? [ysnscl: y
linahle to open .Rhistory

C-“Program Files“~R~R-3.3.2%binx*

b2GAOS GKFG Iy SNNBN ¢l & N érdeNstreded 8s)thg bperétisy 0 2
system will not allow the user to write to the same directory as R is running, which introduces the

concept of working directories, as follows.

Procedure 3: Set a Working Directory.

A working directory is where R will look for files during a session. The files may be the R session, or
in subsequent procedures it will be data to be imported and data saved as the result of processing.
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In proecedure 2, it was observed that there was a failure when saving the R history, owing to the
working directory not being set (rather set incorrectly). It follows that the working directory need be
set.

Start by executing procedure 1 to load the R console.

-

B Rterm (64-bit) |- E | (]

D:sUzerssTraineric:

GC:~>cd "GC:sProgram Files-R~R-3.3.2~bin"

C:“Program Files“~R“R-3.3.2%bin>r

R version 3.3.2 (2016-18-31> — "Sincere Pumpkin Patch"
i {G>» 2016 The R Foundation for Statistical Computing
xB6_b4—wbd—minguw32 x64 <(64d-hitd>

R iz free software and comes with ABSOLUTELY MO WARRAMTY.
You are welcome to redistribute it wunder certain conditions.
Type *license¢?’ or ’licence??’ for distribution details.

Matural language support but running in an English locale
R iz a collaborative project with many contributors.
Type ‘contributorz<(>’ 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 HTHML browser interface to help.
Tuype ‘gt to guit R.

>

To identify the current working directory use the getwd() function, type the script line:

getwd()
B Riterm (64-bit) =
D:xUsers~Traineric:

C:~2>cd "C:vProgram Files~BE~R—3.3.2%bin"

C:“Program Files“R-\R-3.3.2%bin’>p

R version 3.3.2 (2016-18-31> — "Sincere Pumpkin Patch"
Copyright (C> 2816 The R Foundation for Statistical Computing
Platform: xB6_b4—wbdtminguwld2 /x64 (64-hit)

R iz free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it wnder certain conditions.
Type *license(?' or 'licence{}’ for distribution details.

Hatural languwage support but running in an English locale

R iz 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 HTHL brouwser interface to help.
Type ‘g¢>' to guit R.

> getwd()

Execute the command by pressing the Enter key:
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EN Rterm (64-bit) o @ |

C:%>cd "C:“\Program Files“~R~R-3.3.2~bin"

C:~Program Files“R~R-3.3.2%bhinl>r

R version 3.3.2 (2816—18-31> — "Sincere Pumpkin Patch"
Copyright (C» 2A16 The R Foundation for Statistical Computing
Platform: xB6_64—wbd—mingw32 xb4 (bd-hit)

R iz free softuware and comes with ABSOLUTELY HO WARRANTY .
You are welcome to redistribute it under certain conditions.
Type *license(?’ or *licence(}’ for distribution details.

Matural language support but running in an English locale

R iz a collaborative project with many contributors.
Type ‘contributors(2’ 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 HTHML browser interface to help.
Tupe *gi>’ to guit R.

> getwdd(d
[11 "C:-Program Files~R/R-3.3.2-hin"
>

The current working directory, which is the directory containing the executable, is returned. Saving
files to the same directory as the R software is not desirable, quite beyaadsing errors, and as
such, this should be changed to an appropriate directory.

Create a directory to be used throughput these procedures. In this case the files will be saved to the
d:\ in a directory called R.

items

To set this as the working directory in R use the setwd() function with the directory in quotation
marks, type:

setwd("d:/R")
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&N Rterm (54-bit) ==
C:%>cd "C:“\Program Files“R~R-32.3.2%hin" -

C:~Program Files~R~R-3.3.2%~bin>p

R version 3.3.2 <2016—18-31> — "Sincere Pumpkin Patch"
Copyright <(C> 2816 The R Foundation for Statistical Computing
Platform: x86_64-—wbd—minguw32/xb4 (64-hit)

R iz free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it wnder certain conditions.
Type *'license(}’ or *licence{}’ for distribution details.

Matural language support but running in an English locale

R iz 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(d>’ for an HIML browser interface to help.
Type 'g¢>' to guit R.

> getuwd()
[1]1 "C:/Program Files~R<R—-3.3.2-hin"
> setwd{"d:z R">

Press the Enter key to process the line of script:

@ Rterm (64-bit) =N B ==

C:“~Program Files-R“~R-3.3.2%bhin}p

R version 3.3.2 (2816-18-31> — "Sincere Pumpkin Patch"
Copyright (C» 2016 The R Foundation for Statistical Computing
Platform: x86_64d4—wbd—mingw32 xb4 C(bd4-—hit)

R iz free softuware and comes with ABSOLUTELY HO WARRAWTY .
You are welcome to redistribute it wnder certain conditions.
Type *license¢?’ or *licence¢(}’ for distribution details.

Matural language support but running in an English locale
R iz a collaborative project with many contributors.

Type ‘contributor=<>' 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. op
‘help.start(}’ for an HTHML browser interface to help.
Tupe ‘gC>' to guit R.

> getwd{)

[11 "C:/Program Files~ R/ R-3_.3.2-/hin"
> setwd{'"d: R'">

>

The absence of any error message confirms that the working directory has been changed, although
this can be affirmed by executing the getwd() function:
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& Rterm (64-bit) =2 EoN =<~

R version 3.3.2 (28016—18-31> — "Sincere Pumpkin Patch"
Copyright <C> 2816 The R Foundation for Statistical Computing
Platform: »xB6_64-wbd—minguw3d2 x6d {(6d-bhit>

R iz free software and comes with ABSOLUTELY MO WARRAMTY.

You are welcome to redistribute it wnder certain conditions.

Type *licensze(?’ or ‘licence<?’ for distribution details.
Matural language support but punning in an English locale

R iz 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 ‘g¢C>' to guit R.

> getwdl)

[11 "C:/Program Files-R/R-3.3.2/hin"
> setwd{"d: R">

> getwd(>

gl] "d:~R"

The working directory is now set to\d:

If R is exited, and y is selected to save, it can be observed that there were no errors:

BN C\Windows\system324cmd.exe [r=e = |@

R is free software and comes with ABSOLUTELY HO WARRANWTY.
¥You are welcome to redistribute it wunder certain conditions.
Type *license(?" or *licence(?’ for distribution details.

m

Matural language support but running in an English locale

R iz 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 HTHL browser interface to help.
Type *‘g¢>' to guit R.

> getwd()

[11 "C:/Program Files~R/sR—3.3.2/hin"
> setuwd('d: R

> getud()

[11 *"d:~-R"

>

Save workspace image? [y/n-scl: y

C=“Program Files“H~R—3.3.2%hin> %

Furthermore, it can be seen that the .RHistory file has been saved to the working directory:
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[E=mEE
(< |oF crofie B} » R <Tor|[Seoin »
oooooo Share e 31 ®
™ Computer
ca UserProfile (D:)
B network
g
= ~ " ) M
BE . ed g = Cemwmo

Procedure 4Run a script from the R command line.

The procedures presented thus far have used the R Console to directly process commands line by
line, requiring the Enter key to be pressed to execute. An alternative means to execute R commands
is a script execution approach, where each script line isgared as the line of a text file.

In Windows Explorer navigate the directory Bunée

[E=rE =)
s » oo« »
Organize. Ope New folde 8 e
= ied
OnePlusone 1017843 AW
i OnePlusOne Date modfied: VY/DITEAIAM  Date createc /272017337 PM
a = s
£ e & 3 ~ G 1037 AM
vulé e a 53[“ -0

In the directory BundIeR, there is a file called OnePlusOne.r. Right click on this file:
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@'\:jv| . » Bundle » R

Organize » j Open - Mew folder

)¢ Eavorites MName Date modified Type Size
Bl Desktop | OnePlusOne B T
Open
& Downloads -
it
= Recent Places : -
Open with v | ] Motepad
=5 Libraries Restore previous versions €3 RStudio
3 Docurnents Send to 3 Choose default program...
J’- Music
i Cut
= Pictures
C
B videos e
Create shortcut
1M Computer Delete
—a UserProfile (D) Rename
o Properties
€W Metwork E

Forthe time being click on Notepad to open the file:

dj OnePlusOne - Notepad E@

File Edit Format View Help
l+1 #Lines of R script saved to a text file rather than typed directly into the console.

Inside the text file it can see seem that the same command that was executed in procedure 1 is
present as a line in the text file. Notice also the presence of a hash tag after the command, which is
a comment whereby everything after the hash (to the rightis ignored.

For the purposes of this procedure, close Notepad, as it is purely to illustrate that the contents of the
file are the same as would be entered directly into the R console.

Open the command prompt and navigate to the R directory as described in procedure 1, although do
not load R.exe instead this procedure uses RScript.exe:
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BN C\Windows\systemn32icmd.exe | |@

Microsoft Windows [Uersion 6.1.76811
Copyright (c>» 280? Microsoft Corporation. All rights reserved.

D=“Uzers Traineric:
C:2>od "GC:isProgram FilessR~R-3.3.2%hin"
C:-“Program Files~R~R-3_.3_.2%bhinX*

The RScript program exists for the purposes of executing a series of R script lines rather than
requiring a command to be entered one by one into the console for interpretation by R.

To execute the script OnePlusOne.r, start by typing:

RScript

-

EA C:\Windows\system32icmd.exe =n o] |@

Microzoft Windows [Uersion 6.1.760811]
Copyright <(c)> 2889 Microsoft Corporation. All rights reserved.

D:Users~ITrainer>c:
C:%>cd “"C:“\Program Filez“R~R-3.3.2%bin"
C:“Program Files“~R“R—3.3.2%hin>*RScript_

Followed by the name of the R script to execute, which is in this case BRr@diePlusOne.r:

RScript "DilUsers Trainek DesktopBundla R OnePlusOne.r"
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e

BN C\Windows\system32\cmd.exe =] @

Microsoft Windows [Uersion 6.1.76811
Copyright <(c? 20802 Microsoft Corporation. All rights reserved.

D:“Users Traineric:
C:s>cd "C:isProgram FilessRB<R-3.3.2%bhin"

C:“Program Files~R~R-2.3.2%~bin>RScript "D:~Users:Trainer~Dezktop~Bundle~R~0OnePlu
=0ne .p'"*

Notice that the structure is the executable, RScript.exe, followed by the directory and file name of
the script within double quotations.

Press Enter to launch the RScript.exe program with the script passed as an argument:

BN C\Windows\system32\cmd.exe = ] @

Microsoft Windows [Version 6.1.76811

Copyright <(c>» 288? Microsoft Corporation. All wrights reseprved.

m

D=“Users~Trainer>c:
C=~>cd “"C:»Program Files“R~R-3.3.2~bin"
C:“Program Files~R“R-3.3.2%bhin>*RScript "D:sUserssTrainer~Desktop“Bundle“~RE~0OnePlu

C:“Program Files~R~R—-3.3.2%hin>

Once completed, RScript will return to the command prompt. It can be seen that the output to the
command line is the same as that observed in Procedure 1.

Two means of interacting with R have now been put forward, the first being the entry of command
script into the R Console with the second being the staging of those commands in a text file with a
view to invoking these commands in RScript.exe.

Procedure 5: Launching R Studio.
RStudio is distinct from R Core and conceptually it should be viewed that RStudio overlays RCore

(although they are independent installations of R in actually). To launch RStudio, navigate to and
click the Start button, then navigate to All Programs:
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‘ Firefox
@ Internet Explorer
|Q Windows Media Player

(R Rize6332

All Programs

Trainer

Documents

Computer

Metwaork

Control Panel

Devices and Printers

Help and Support

Run...

Expanding All Programs, navigate to the RStudio folder:
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: @ Default Programs
= Internet Explorer
@ Mozilla Firefox
ﬂ' Windows Update
a;‘ WinZip Trainer
1. Accessories
. Maintenance Documents
. Microsoft Office 2013 _
. Microsoft Silverlight Computer
R MNetwark
. RStudio
@ RStudio Control Panel
= Uninstall
| Startup

Devices and Printers
. Trend Micro Security Agent

, Windip Help and Support

Run...

| Back

| Search programs and files

Click on the application RStudio to launch:

== '&E
Fle Edt Code View Plots Sesion Buld Debug Profie Tooks Hep
Q- » L - Addins + & Project: (None)
Console 5| Enironment  History =0
R version 3.3.2 (2016-10-31) -- "Sincere puapkin Patch” R Lo A
Copyright (c) 2016 The R Foundation for statistical computing
Platforn: x86_64-n6d-mingw32/x6s (64-bit)

ut- @

% Global Emvironment ~
R 15 free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()" or ‘licence()’ for distribution details.
® is a collaborative project with many contributors.

e “contributors()’ for more information and
“citation()’ on how to cite R or R packages in publications.

e "demo()’ for some demos, ‘help()’ for on-line help, or
“help.start()" for an HTML browser interface to help.
Type ‘g0 to quit R.

Fles Plots  Padages Help Viewer =)
Q) Mew Folder | © | Delete (1] Rename | G More -

4 Home
A tame size Modified
91 Rhistory 48 Jan3, 2017,825 AM
ar

Bl e 0o do]

For all procedures that follow, using RStudio, a script active, console passive approach will be taken.
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To create a new script, that will be the target for all R Console interactions, click the New Script

button in the topleft-hand corner of RStudio, under File:

8 RStudio
| File | Edit Code View Plots Session Build Debug Profile Tools Help
P~ &~ [E2 ~ addins ~

R versi 3.3.2 (2016-10-31) -- "sincere Pumpkin Patch”
Copyright ) 2016 The R Foundation for Statistical Computing
Platform: xB86_64-wed-mingw32,/x64 (64-bit)

R 15 free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

Ly GKS adzm YSydz OfA01 GKS

8 Rstudic

File Edit Code View Plots Ses
1~ -

®1 RScript Ctrl+Shift+N

= R NDtEbDDkI Create a new R F 0-2

Y script
@7 R Markdowri.x .R F

4 -mingw

E1 Shiny Web App...

. and com
L1 Text File redistr
@ Cs++ File Ticen
€1 RSweave 'E‘pr"cuje

. 3" for
&7 RHTML | to cit
El}:l' R Presentation

ome dem
@71 R Documentation an HTML

_WW_WTR.

A new, empty, script will be loaded:
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D rstudio
File| Edt Code View Plots Session Buld Debug Profie Took Help
o-@-80a8 - Addins +

] Untittedt

1

Console -
R version 3.3.2 (2016-10-31) -- "sincere punpkin patch”

copyright (C) 2016 The R Foundation for statistical computing

Platform: x86_64-wed-mingw32/x64 (64-biT)

. "help()* for on-1ine help, or
‘help.start()’ for an WML browser interface to help.
Type 'q0’ To quit R.

Type ‘deso()" for some demos
[

Bl ce 0@ o]

A script will be the focus of all attention, and a user will be active in the script window only, leaving

the console alone. No command is ever entered directly into the console.

Procedure 6tdentify Packages Installed.

Packages are a collection of files contained in the runtime directory of R. The runtime directory,

where the packages are installed, is know as the search path.

To get a picture of the pakages installed start by setting focus in the script window by clicking in the

pane in the top top left hand corner:

8 RStudio
File | Edit | Code View Plots Session Build Debug Profile Tools Help
li-l2-1H = 5 | Addins -

37 Untitled1*

a1 | [Csourceonsave | G # - i -
1

To view the physical location of the packages type:

searchpaths()
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() Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
l-le-lH 5l - ddins -
@] Untitledt* Environment  History
a1 | | [[sourceonsave | Q A - ]| - ~#Run | 2% | | source ~ % |3 | _fImport Dataset -
1 search b Global Environment -
& search searchpaths()
< searchpaths Gives 3 list of attached packages (see 1ibrary), and R objects, usually
data.frames.
Press FL for adaitionsl hel
€3 RStudio
File | Edit Code View Plots Session Build Debug Profile Tools Help
-l2-1 8 5 - Addins -
@ Untitled1* Environment
1| | [Elsourceonsave | Q A - & - “®Run | 5% | | % Source ~ = 3| B2
1 searchpaths(0] % Global Envir

Intelisense in Rstudio will suggest the function as the keystrokes take place.

Upon the function having been written in the script editor, move the cursor to the start of the line (it
will be implicitly understood that this has taken place in future procedures when the instrusction to
Run to console is given):

£ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
gl-la-1 3 gel ~| Addins -
@ Untitledl* E
) | [ ElSourceonsave | Q & -| &1 - =% Run | o5 | | # Source -

1 earchpaths ()
2

Click the Run button or achive the same via a Ctrl+Enter key combination:

£ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
Pl-le-lH 5 ~| Addins -
7] Untitled1* E
41 | | Clsourceonsave | Q # - ]| - ~#Run |%% < Source -

1 searchpaths() Run th t

lun the curren
line or selection
(Ctrl+Enter)

searchpaths(

Runing sends the line of script to the console for execution:
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&) Rstudio =l ekl
File Edt Code View Plots Session Buld Debug Profie Tools Help
Q- - 0 B - ad

] [sourceonsave @ /- - Run 5 4 Source ~

aaaaaaaa

Upon close inspection, it can be seen that the packages and their file location in the R execution
directory have been listed in the console:

[1] ".GlobalEnv" "tools:rstudio”

[3] "C:/Program Files/RA.3.2/library/stats" "C:/Program Files/RA3.2/library/graphics"
[5] "C:/Program Files/RAR.3.2/library/grDevices" "C:/Program Files/R3E8.2/library/utils"

[7] "C:/Program Files/RAR.3.2/library/datasets" "C:/Program Files/RAR.2/library/methods"
[9] "Autoloads" "C:/PROGRA-3BRIR/library/base"

A more environment focussed presentation of the pakages can be achived by creating a new line in
the script editor and typing:

search()
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) Rstudic
File | Edit | Code View Plots Session Build Debug Profile Tools Help
gl-l-l B 3 5 - sadins -
@] Untitled1* Environment |
a]| | Clseurceonsave | @ A | il - ~#Run | %% | % Source - 2 B | B
1 searchpaths() 7} Global Erwirol
2 [fearch()
Files Plots F
) Mew Folder
[ 4 Home
A Nam
O @1 Rrnistor
O ar
21 (Top Level} R Script
Console
LUPYE gL (L) ZULO M€ K FOUNUALTUN 101 SLdLisLicdl COmpucing 0
pPlatform: x86_64-w64-mingw32/x64 (64-bit)
Run to console:
31 (Top Level} R Script

Console

K 15 1'Eg 501 Lwdl'e 4arfd Lonmgs WILN ABSULUITELY NU WAKKANITY.
You 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-Tine help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()’ to guit R.

> searchpaths()

[1] ".Globalenv" "tools:rstudio” =
[3] "c:/Program Files/R/R-3.3.2/Tibrary/stgts" "C:/program Files/R/R-3.3.2/1ibrary/graphics”
[5]1 "C:/Program Files/R/R-3.3.2/1ibrary/grifevices” "C:/Program Files/R/R-3.3.2/1ibrary/utils"”
[7] "c:/program Files/R/R-3.3.2/1ibrary/dathsets” C:/Program Files/R/R-3.3.2/Tibrary/methods"
[9] "autoloads” "C:/PROGRA~1/R/R-33~1.2/1ibrary/base"
> search()
[1] ".Globalenv" "tools:rstudio” ackage:stats" "package:graphics" "package:grpevices"
[6] "package:utils" "package:datasets” “package:methods" "Autoloads” "package:base"
> Sea

The search() function gives a more consise list optiekages that are available and loaded.

Procedure 7Browsing and Installing Packages.
For the purposes of these procedures all external packages will be sourced from CRAN via Rstudio.
In this procedure the graphics and plotting package titled ggplot2 will be installed.

Navigate to the Packages pane, clicking the tab if nessecary, in the botton right hand corner of
RStudio:
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O Rstudio =28 ]
Fle Edit Code View Plots Session Buld Debug Profile Tools Help
Q-- 83 » 1+ Addins ~ & Project: (None) ~
07 Untitiear* 7| Enviconment  History o
& [souceonsave  Q /- ~ SRun 5% [ Source - 2 @ mponoataset - o ute &
1 sezr(hpi(hs

2 searchO

31 (opleven ¢

nsole

KIS 1TEE SUILWATE aTiG COMES WILTT ABSULUTELY WO WAKKAN.

You are welcome to redistribute it under certain conditions.
Type "license()' or ‘licence()' for distribution details.

® is 3 collaborative project with many contributors.

Type "contributors()’ for more information

R Ration>. on how o CIte R of & packages-n publications.
Type “demo0) for some demos. “help()" for on-line help, or
‘help.start()’ for an HTML browser interface to help.

Type 'q0)" to quit R.

> searchpaths ()

[9] Au(o\oids

ar
Qa1 - Globalsnv
i1s

% Giobal Environment -

Files Help  Viewer =]
Olinstan @ upaate
Hame Descrption
User Library
assertthat
BH
curl
R Saript ¢ =

— tozyenal
"
Repp
reade
tioble

System Library

boat
class

duster o
codetoots
obaleny” 1sirstudi E e
(3] "C:/program Files/R/R-3.3.2/1ibrary/stats" Program Files/R/R-3.3.2/1{brary/graphics” compiler
/Drogram Files/R/R-3. 3.2/1{brary/groevice: Progran Files/R/R-3.3.2/1brary/utis" Satases
JProgran Files/R/R-3.3.2/1ibrary/datasets" Progran Files/R/R-3. 3,2/1ibrary/methods" ; R
A M gy o foreign Re 5,5, SAS, 5955, Stata, Systat, Weka, dBase
raphics Th .
Teelsiestudion | Ipadageistatst | Cgackagesgrapics” package:oroeyices” L < - -
g « 124 ;B & kg geices Support for Colours and Fonts
- gid
2 e 0 nte

Gl mstal | (@ Update

Mame
User Library
[] assertthat

] EBH
[ curl

Drescription

Easy pre and post assertions.
Boost C++ Header Files

& Modern and Flexible Web Cli

The Install Package dialog box will display, defaulting to the CRAN mirror:

Install Packages

Install from:

? Configuring Repositories

| Repository (CRAN, CRANextra)

)

Packages (separat

iple with space or commal:

Install to Library:

| D:/Users/Trainer/Dgkuments/R/win-library/3.3 [Default] - |

[VlInstall dependencies

Cancel

l Install l

To search for @ackage by name, type the name in the package textbox:
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ggplot2

) Rstudio =SR]
Fle Edt Code View Plots Sesson Build Debug Profie Tooks Help
- @88 »- - Addins + % Project one) +
) Untitiear® 7| Enviconment History =0
B Csourceonsave  Q /'~ - “aRun 5% [ #Source ~ 2 @ mponDataset - ut- G
1 searchpaths( @ Global Environment «
2 search(
3

Install Packages
Instalfrom: * Configuring Reposiories [
[Repository (CRAN, CRANextra) ~] adages Help Viewer =

Packages (separate multiple with space or comma):

escription Version
gaplor?
1 9gplot2 01
L 99Pot2mevies jocuments/Rivwin-brary/33 Defautt] =
31 (lopleven ¢

lnstall dependencies

Console. 3
KIS ITEE S01LWAI'E 4G COmES WILT ABSULUTELY i Install Cancel
You are welcome to redistribute it under certain conditions. st
Type ‘Ticense()' or ‘licence()' for distribution details.

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

Type "demo()’ for some demos, ‘help()’ for on-line he‘p or
*help.start()’ for an HTML browser interface to hel
Type ‘g0 to quit R.

> searchpaths ()

[ ] ".Globaleny" "tools:rstudio”
.z hbrary stau N

-3.3.2/1ibrary/graphics”
s/R/R-3.3.2/1ibrary/utils"
Program Files/R/R-3.3,2/1ibrary/methods"
PROGRA~1/R/R-33~1.2/11brary/base"

& /9o

(7] "c:/program F(les/k/r( 33 2/Hbrary/darase:s
1) “Ainoronds”

> search()

[1] ".Globalenv" Iroolsirstudion | packsgeistats®  package:graphics” Ipackage:groeyices”
(O AE o " “Autol package :base”

Gan)

FED 2 e0 g o]

Autocomplete will suggest two packages having reviewed potential matched on CRAN, \ atickpt
on the suggested ggplot2:

Install Packages

Install from: ? Configuring Repositories |

| Repository (CRAN, CRANextra) -

Packages (separate multiple with space or commal: I

|99p|0t2 E

Install to Library:

[D.'.."Users.."'l'rainerfDocument-:.'erwin-Iibrar],rB.S [Default] - ]

[V]Install dependencies

l Install I Cancel

Always keep the Install Dependencies button as checked. Clicking install will send commands to the
console to install the packages:
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Ly Ing uUxkL MLLPS I/ /Lrdil. PSLud o, COm/ o/ Wimnaows /conLr i/ 3. s/ gypiocs_2. 2. 1. 21p i
content type 'application/zip" length 2760804 bytes (2.6 ME)
downloaded 2.6 MB

package ‘stringi’ successfully unpacked and MD5 sums checked
package ‘magrittr’ successfully unpacked and MD5 sums checked
package ‘colorspace’ successfully unpacked and MD5 sums checked
package ‘stringr’® successfully unpacked and MD5 sums checked
package ‘rRcolorBrewer’ successfully unpacked and mMD5 sums checked
package ‘dichromat’ successfully unpacked and MD5 sums checked
package ‘munsell’ successfully unpacked and MD5 sums checked
package ‘labeling' successfully unpacked and mMD5 sums checked
package ‘digest’ successfully unpacked and MD5 sums checked
package ‘gtable’ successfully unpacked and MD5 sums checked
package ‘plyr’ successfully unpacked and MD5 sums checked
package ‘reshape2’ successfully unpacked and mMD5 sums checked
package ‘scales’ successfully unpacked and mMD5 sums checked
package ‘ggplot2’ successfully unpacked and MD5 sums checked

m

The downloaded binary packages are in
D:YUsersh\Trainer‘AppData‘Local’\Temp'1\RtmpEzjxzz" downloaded_packages
.

The package is now installed.

Executing the search() function it can be observed however that the package appears not to be
loaded:

Console

package ‘stringi' successfully unpacked and MD5 sums checked
package ‘magrittr’® successfully unpacked and MD5 sums checked
package ‘colorspace’ successfully unpacked and MD5 sums checked
package ‘stringr’ successfully unpacked and wD5 sums checked
package ‘rcolorBrewer’ successfully unpacked and MD5 sums checked
package ‘dichromat’ successfully unpacked and wmD5 sums checked
package ‘munsell’ successfully unpacked and MD5 sums checked
package ‘labeling’ successfully unpacked and MD5 sums checked
package ‘digest’ successfully unpacked and MD5 sums checked
package ‘gtable’ successfully unpacked and MD5 sums checked
package ‘plyr’ successfully unpacked and MD5 sums checked
package ‘reshape2’ successfully unpacked and MD5 sums checked
package ‘scales’ successfully unpacked and MD5 sums checked
package ‘ggplot2’ successfully unpacked and mD5 sums checked

The downloaded binary packages are in
D:Users\Trainer‘appbata‘Local’Temp" 1 \RtmpEzjxzZ" downloaded_packages

= search()
[1] ".GlobalEnv" "tools:rstudio” "package:stats" "package:graphics” ‘“package:grDevices" =
[6] "package:utils" "package:datasets" ‘“package:methods" "Autoloads” "package:base”

>

Procedure 8: Review Help and Documentation.

In the packages pane a list of all packages installed has been presented. It can be seen, following
the execution of Procedure 7, that ggplot2 is now installed. Itis customary for packages to carry
good documentation, which can be accessed by clickinthe hyperlink overlaying the package
name:
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Files Plots Packages Help Viewer =]
El msta | @ Update @
Name Description Version
User Library @
[[] assertthat Easy pre and post assertions. 01
[F] BH Boost C++ Header Files 1620-1
[F] colorspace Color Space Manipulation 13-2
RSeript © || 7 cur A Modern and Flexible Web Client for R 23 3
[F] dichromat Color Schemes for Dichromats 20-0
- digest Create Compact Hash Digests of R Objects 0611
ggplot? Create Elegant Data Visualisations Using the Grammar of Graphics 221
[C] gtablg Arrange 'Grobs' in Tables 020
[ hms Pretty Time of Day 03
[[] labeling Axis Labeling 03
[ lazyeval Lazy (Mon-5tandard) Evaluation 0.20
[ rmagrittr A Forward-Pipe Operator for R 15
[ munsell Utilities for Using Munsell Colours 043
[ plyr Tools for Splitting, Applying and Combining Data 184
[ R6 Classes with Reference Semantics 220
[[] RColorBrewer ColorBrewer Palettes 112
[F] Repp Seamless R and C++ Integration 0128
[ readr Read Tabular Data 100
I‘f-icesu ‘E‘ [[] reshape2 Flexibly Reshape Data: A Reboot of the Reshape Package 142
— ] scales Scale Functions for Visualization 041

S T )

[C] ggplot2

Clicking on the link immediate navigation to the packages documentation takes place:

Files Plots Packages Help Viewer =
ol R @
R: Create Elegant Data Visualisations Using the Grammar of Graphics -
Create Elegant Data Visualisations Using the Grammar of Graphics E
DO

Documentation for package ‘ggplot2’ version 2.2.1

» DESCRIPTION file.

« User guides. package vignettes and other documentation.
Help Pages

ABCDEEGHILMPOQRSTXY misc

— A -
aes Construct aesthetic mappings
aes_ Define aesthetic mappings programatically -

This feature provides a more intuative means to navigate to documentation for functions. In this
example, scroll dowand clock on the function link autoplot:
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Files Plots Packages Help Viewer |
&l ala =

R: Create a complete ggplot appropriate to a particular data... -

-~

autoplot {ggplot2} R Decumentation

Create a complete ggplot appropriate to a particular data type

Description

autoplot uses ggplot? to draw a particular plot for an object of a particular class in a single command. This defines the S3 generic that other
classes and packages can extend.

Usage

m

autoplot (cbject, ...)
Arguments
object an object, whose class will determine the behaviour of autoplot
other arguments passed to specific methods
Value
a ggplot object |4
See Also

goplot and fortifyv

It can be seen that the documentation is displayed, navigating away from the index.

Procedure 9: Load and Unload Packages in RStudio.

When a package is installed it is not by default available for use, to save memory and resources.
Loading a package in RStudio is an extremly simple toggle process which will send the command to
console to load a specific package on select, unload oglelds

Loading a package uses the library() function, invoked before a script is run.
Navigate to the packages pane in the bottom right hand corner of the RStudio, clicking on the tab if

nessecary.

Files Plots Packages Help Viewer

&l mstall | @ update
Mame Description Version

¥

User Library

[[] assertthat Easy pre and post assertions. 01
[F] EH Boost C++ Header Files 16201
[[] colorspace Color Space Manipulation 13-2
] eurl A Modemn and Flexible Web Client for R 23
[[] dichromat Color Schemes for Dichromats 20-0
[[] digest Create Compact Hash Digests of R Objects 06811
[[] ggplot2 Create Elegant Data Visualisations Using the Grammar of Graphics 221
[[] gtable Arrange 'Grobs' in Tables 0.20
] hms Pretty Time of Day 03
[[] labeling Auis Labeling 0.3
[ lazyeval Lazy (Non-Standard) Evaluation 020
[F]  magrittr A Forward-Pipe Operator for R 15
[ munsell Utilities for Using Munsell Colours 043
[ plyr Tools for Splitting, Applying and Combining Data 154
] Ré Classes with Reference Semantics 220
[[] RColorBrewer ColorBrewer Palettes 11-2
[F] Repp Seamnless R and C++ Integration 0128
[ readr Read Tabular Data 100
[[] reshape2 Flexibly Reshape Data: A Reboot of the Reshape Package 142
[ scales Scale Functions for Visualization 041
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Note the package that was installed in procedure 7, ggplot2, and the check box to the left hand side
of the package name. To load the package simply select the textbox via a click of the mouse:

O Swdio [E=EEE )
Fie Edt Code View Plots Sewon Buld Debug Profie Toos Help
Q- A

»| aadins -

] Untitiedt

1 searchpat
2 search
3

3.3.2 (2016-10-31) -- “Sincere
(€) 2016 The R Fox
x86.64

ype
“help.start() [
Type ‘GO’ to quit r.

> Tibrary(“ggplot2”, 1ib.loc="~/R/win-1ibrary/3.3")

B, 2 e 00 e]

On selection of the checkbox the library() fuction, complete with the required paramaters, will be
processed in the console. It can also be observed that the location of the package has been
specidfied in this function call, although that is not stricthssecary.

To unload the package, deselect the checkbox in the packagages pane next to ggplot2:

) Rstudio Nl
Fie [Edt| Code View Plots Sewion Buld Debug Profie Took Help
LR~ & 1 8 - Addins

A - Run | B 4 Source ~

R version 3.3.2 (2016-10-31) sincere punpkin patch”
copyright (C) 2016 The R Foundation for ical comp
Platform: x86_64-w64-mingwd2/x64 (64-bit)

wiTth ABSOLUTELY NO WARRANTY.
te i itions.

Bl SO

On deselection of the checkbox the detatch() function is sent to the console for the package (notice
the string will match the return of the search() function).

Procedure 10toad Packages using Script.

While the toggle function is a useful feature of RStudio, the intention is to maintain a script Active,
Console Passive approach, henceforth it is important to ensure that the librarby() function call, to be
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streamed to the console is moved to the head of the script and that the detach() function is moved
to the base of the script.

Start by navigating to the very top of the script and create a new line in the script editor. Navigate to
the start of the first line and press the enter key:

|} Rstudio
File | Edit | Code View Plots Session Build Debug Profile Tools Help
9l-l-l B B BH - Addins -

@7 Untitled1*

51| |3 [[sourceonsave = G A »| i - ~#Run %% | Source -

B R

Invoking the library() function, type:

library(ggplot2)

£ ) RStudio

File Edit Code View Plots Session  Build Debug Profile Tools Help
el-l2- 5 3 | - addins

@7 Untitled1*
a1 | | [DSourceonSave | G # -| £ -
Tibrary(ggplot)
searchparh=
search()| @ ggplot2 ggplot2: Create Elegant Data Visualisations Using the
Grammar of Graphics

EE U N

A system for 'declaratively’ creating graphics, based on "The Grammar of
Graphics”. You provide the data, tell 'ggplot2’ how to map variables to
aesthetics, what graphical primitives to use, and it takes care of the details.

Press F1 for additional help

Intelisense will look through the search path and suggest some packages, and this can also be
autocompleted to ggplot2. Upon completion of the line, run the script line to the console:

Console

R version 3.3.2 (2016-10-31) -- "sincere Pumpkin patch"
Copyright () 2016 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

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

R 15 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.

= 1ibrary(ggplot2)
>

The ggplot library is now loaded as the first line of the script.
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Procedure 11: List all Functions in a Package.

Once a package is loaded, beyond using the help as detailed in procedure 8, an understanding of all
the functions available to the package can be obtained. Although a script active, console passive
approach is advocated this procedure is one of the fesasions where it is more appropriate to

use the console directly rather than clutter up the script.

Click on the console window in the bottom left hand corner of RStudio:

) Ftudio

Fle ESt Code View Plots Sesion Buld Debug Profle Took Hep
o -a- Qo Sl

] Unteat | Enwonment | story -

[Fsourceonsave Q2 - - “HRun | 5% | Source 2 @ AmponDataset - st -

1 Tibrary(ggplot2 %) Globsl Environment +
2 searchpaths:
3 search
4 detach
.

Fies Pots | Pacoges Hep  Viewsr =0

o nsta | @ Update

Hame Drimptien
us
01
iopisvh Rsarpt ol
= pr—

YOU 4 WILONE L0 [SGISUI 10U 1L U LerLdin G s, dget o
Type 'license()’ or 'licence()’ for distribution details. S ~ 2
% 45 a collaborative project with many contributors. T gble
Type ‘contributors()’ for more information and
‘citation()" on how to cite R or R packages in publications. hns; ¢
Type 'demo()’ for some demos, "help()® for on-line help, or o) ¢
“help.start()' for an HTML browser interface to help. faryevel ek
Type 'qQ)" to quit R. magiit 1
> searchpaths () e 3

[1] ".Globaleny” “tools:rstudio” Py 4

31 Program Files/R/R-3.3.2/1ibrary/stats"” C:/Program Files/R/R-3.3.2/1ibrary/graphics™ - =

5] Program Files/R 3.2/1ibrary/grDevices" “C:/Program Files/R/R-3.3.2/library/utils

7] "c: 3.3.2/1brary/datasets” “c:/program iles/R/R-3.3.2/11brary/methods" RColor 1

fo] "Autoloads “C:/PROGRA-1/R/R-33-1. 2/11brary/base" = i1

Search()
(1] ".Globa) “tools:rstudio” package:stats "package:graphics” “package:grDevices reade ]
' "package:datasets” ‘“package:methods”  “Autoloads “package:base” B reshape2 Packag
2 e T O]
n . "
Is("package:ggplot2")

Console =0
TOUOU dI'g weilLume LU NMgaisuriguLre 1L uriaer cercdain conairoions., P
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(D' for on-Tine help, or
"help.start()’ for an HTML browser interface to help.

Type "q{)" to guit R.
> searchpaths()

[1] ".Globalenv” "tools:rstudio”

[3] "c:/program Files/R/R-3.3.2/1ibrary/stats" "C:/Program Files/R/R-3.3.2/1ibrary/graphics” :

[5]1 "C:/Program Files/R/R-3.3.2/1ibrary/grDevices” "C:/Program Files/R/R-3.3.2/Tibrary/utils” T

[7]1 "C:/Program Files/R/R-3.3.2/1ibrary/datasets” "C:/Program Files/R/R-3.3.2/Tibrary/methods"

[9] "autoloads” "C:/PROGRA-L/R/R-33~1.2/11brary/base"
> search()

[1] ".Globalenv"” "tools:rstudio” "package:stats" "package:graphics” "package:grpevices"

[6] "package:utils"” "package:datasets” “package:methods" "autoloads" "package:base"”
= library(ggplot2)
> 1s("package:ggplot2") -

Press the Enter key to execute the script:
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Console
L321]
[325]
[329]
[333]
[337]
[341]
[345]
[349]
[353]
[357]
[361]
[365]
[369]
[373]
[377
[381]
[385]
[389]
[393]
[397]
[401]
=

Sldiguisirerelugneiy
"should_stop"
"stat_bin_hex"
"stat_contour”
"stat_density2d"
"stat_identity"
"stat_spoke"
"stat_summary_bin"
"stat_ydensity”
"statBinhex”
"statDensity"
"statFunction”
"statsmooth”
"StatsummaryBin”
"theme"
"theme_get"
"theme_linedraw”
"theme_update”
"unit”

"waiver"
"ylab"

JUBE

SldlevisireLerusiLion
"stat”
"stat_binzd"
"stat_count”
"stat_ecdf"
"stat_qq"
"stat_sum"”
"stat_summary_hex"
"statein”
"statsoxplot”
"statDensityz2d"”
"statIdentity”
"statsum”
"statsummaryHex"
"theme_bw"
"theme_gray"
"theme_minimal"”
"theme_void"
"update_geom_defaults"
"wrap_dims"

"ylim"

SEdI>
"stat_bin"”
"stat_binhex"
"stat_density"
"stat_ellipse"
"stat_quantile"
"stat_summary"
"stat_summary2d"
"stateinzd”
"statcontour”
"statecdf"”
"starqq”
"statsummary”
"statUnique”
"theme_classic”
"theme_grey"
"theme_replace”
"transform_position"”
"update_Tlabels"
"xlab"
"zeroGrob"”

A list of all functions in thpackage is returned.

SEL_dX 15
"stat_bin_2d"
"stat_boxplot”
"stat_density_2d"
"stat_function”
"stat_smooth”
"stat_summary_2d"
"stat_unique"”
"statBindotr”
"statcount”
"statellipse”
"statquantile”
"statsummary2d"
"statydensity"”
"theme_dark"
"theme_Tlight"
"theme_set”
"txhousing"
"update_stat_defaults"
"x1im"

Procedure 12Use the help() function to explain a function.

If using RStudio, navigating to the documentation via the help pane is by far the easiest and most
intuative means to access help. Taking the output of functions recalled in procedure 11, navigation

to help can be triggered by invoking the help function.

As with procedure 11, this procedure is one of the few occasions where it is more approproate to

target the console rather than the script.

To navigate to help, click on the conole input cursor:

Console

L3gL] Stdlgrisirereruerneiey
[325] "should_stop"
[329] "stat_bhin_hex"
[333] "stat_contour”
[337] "stat_density2d"”
[341] "stat_identity”
[345] "stat_spoke"
[349] "stat_summary_bin"
[353] "stat_ydensity"
[357] "statBinhex"
[361] "statDensity"
[365] "statFunction”
[369] "statsmooth”
[373] "statSummaryBin"”
[377] "theme"

[381] "theme_get"
[385] "theme_linedraw"
[389] "theme_update”
[393] "umit"”

[397] "waiver"

[401] "ylab"

=

Type:
help("ggplot")

Console

L3£L] SLdlgvisilreLeruernciLy
[325] "should_stop"
[329] "stat_bin_hex"
[333] "stat_contour”
[337] "stat_density2d"
[341] "stat_identity"”
[345] "stat_spoke"

[349] "stat_summary_bin"
[353] "stat_ydensity"”
[357] "statBinhex"

[361] "sStatDensity"
[365] "statFunction”
[369] "statsmooth"

[373] "statsummaryein"
[377] "theme"

[381] "theme_get"

[385] "theme_Tlinedraw"
[389] "theme_update”
[393] "unit"”

SLdlEVISLIELEFUS L IUN
"stat”
"stat_binzd"
"stat_count”
"stat_ecdf”
"stat_gq”
"stat_sum"
"stat_summary_hex"
"statBin"”
"statBoxplot”
"StatDensity2d”
"statIdentity”
"statsum”
"StatsummaryHex"
"theme_bw"
"theme_gray"
"theme_minimal”
"theme_void"
"update_geom_defaults"”
"wrap_dims"

"yTim"

oLdlevIsLreLerusLiun
"stat"
"stat_bin2d"
"stat_count”
"stat_ecdf”
"stat_qq"
"stat_sum”
"stat_summary_hex"
"statBin”
"statBoxplot"”
"statDensity2d”
"statIdentity”
Ustatsum”
"statsummaryHex"”
"theme_bw"
"theme_gray"
"theme_minimal"
"theme_void"
"update_geom_defaults"”

SEdlI>
"stat_bin"
"stat_binhex”
"stat_density”
"stat_ellipse”
"stat_quantile”
"stat_summary”
"stat_summary2d”
"statBinzd"”
"statContour”
"statecdf”
"statqq”
"statsummary'”
"statUnique”
"theme_classic”
"theme_grey"
"theme_replace”
"transform_position”
"update_labels"
"x1ab"
"zeroGrob"

sEdis
"stat_bin"
"stat_binhex"
"stat_density"
"stat_ellipse”
"stat_quantile”
"stat_summary"
"stat_summary2d"
"statBina2d"”
"statContour”
"StateEcdf”
"statqq”
"statsummary”
"statunique”
"theme_classic”
"theme_grey"
"theme_replace”
"transform_position’
"update_Tlabels"

SeL_dXl1>
"stat_bin_2d"
"stat_boxplot”
"stat_density_2d"
"stat_function”
"stat_smooth”
"stat_summary_2d"
"stat_unique”
"statBindot”
"statCount"”
"statellipse”
"statQuantile”
"Statsummary2d”
"Statydensity”
"theme_dark"
"theme_Tlight"
"theme_set"”
"txhousing"
"update_stat_defaults"
"xTim"

SeL_dX1>
"stat_bin_2d"
"stat_boxplot”
"stat_density_2d"
"stat_function”
"stat_smooth”
"stat_summary_2d"
"stat_unique”
"statBindot”
"statCount”
"statEllipse”
"statquantile”
"statsummary2d"”
"statydensity"
"theme_dark"
"theme_l1ight"
"theme_set"
"txhousing"”
"update_stat_defaults

[2 helpitopic, package = NULL, lib.loc = MULL, verbose = getOption{“verbose’), try.all.packages = getOption["help.try.all.packages’), help_type = getOption("help_typel
m

[4ur)

yrap

> help("ggplot™)|
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Press the Enter key to execute the line of script:

0 studio = e |
Fie Edit Code View Plots Session Buld Debug Profile Tools Help
-2 88 - Adains - & project one) =
03 Unttedt® — 7| Enviconment  History =t
3 [Cisourceonsave Q / - “#Run 5% _Source # @ _»mpotOataset + st~

1 Tibrary(ggplot2 % Global Emronment -

2 searchpaths

3

4 detach

5

Fles Plots Packages Help Viewer =0
y &

 Create 3 new ggpiot ~
‘ggpiot {ggplot2) R Documentation -

Create a new ggplot

21 flopLeve ¢ R Scipt 2

Description
Console =]

323] stoutu_stop stat vin stavin_cu .| gepior () intializes a ggplot object. It can be used to declare the input data frame fo a graphic and to specify the set o plt assthetics.
(329] "stat_bin_hex" “stat_bin2d" “stat_binhex" - 5 b o 9 i

Bl Tt ot intended to be common throughout all subsequent layers unless specifically overridden
[337] "stat_density2d”
[341] "stat_identity"

“stat_quantile” Usage

[345] "stat_spoke t_sum” stat_summary” .
[349] "stat_summary_bin" “stat_summary_hex" “stat_summary2d” goplot (data = NULL, mapping =
[353] "stat_ydensit statsin” “statgin2d"

[357] "statsinhex”
[361] "statoensity”

[365] "statFunction”
[369] "statsmooth” statsum” “statsummary” "statsunmary2d”

atgoxplot” “statcontour” it
atpensity2d” “statecdf” "statellipse”
atzdentity” “stataq” “statquantile”

Arguments

Gaca Defaut dataset to use for plot. If not already a data frame, will be converted to one by Zozzisy I not specified, must be

0373 y “statunique” "statvdensig suppled in each layer added to the plot
(377] "theme” “theme_bw" “theme_classic” = 5 o : g ;
] e s eyl SSheeclasy i mapping  Defaullst of aesthetic mappings to use for plot f not specified, must be suppled in each layer added to the plot
(385] "theme_Tinedraw” “theme_nininal" - “thene_set" Other arguments passed on to methods. Not currently used.
(389] "theme_update” “theme_void" e Grm_position” “txhousing”
[393] "unit” “update.geon, “update_labels" “update_stat_defaults” envizonment Ifan variable defined in the aesthetic mapping is not found i the data, ggplot will ook for i this emvironment. It defauts to
(397] "waiver R - “xlab” “xlin® using the emironment in which Gap1ox () is calk
f401] "ylab” “zeroGrob” £
> help(“ggplot™) ) "
Haited Details

2o gy 10R2AM
3 TIPS "

While operating in RStudio, the help will be displayed in the dedicated help pane. If operating in the
console, the experience would be that the same text is written out to the console in text only. It
follows that this procedure exists for the purpasef making help and documentation available
universally in R.

Procedure 13: Unloading a Package.
Navigate to the end of the script and create a new line:

B RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

gl-leg- A3 2 B2~ addins -

(@ Untitled1* =0
al| [ [Flsourceonsave  Q A« ]| - |==Run | 5% | | #Source ~| =
1 Tibrary(ggplot2)
2 searchpaths ()
3 search()
4
41 Top Level) + R Script =

Type the detach() function as:

detach("package:ggplot2", unload = TRUE)
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File | Edit | Code View Plots Session Build Debug Profile Tools Help
l-lce- B B & |5 ~ Addins -

3] Untitled*

41| | [[]SourceonSave | & # - il| -
Tibrary({ggplot2)
searchpaths ()
search()
detach()]

TN

Run the line of script to the console:

Console -/

R version 3.3.2 (2016-10-31) -- "Sincere Pumpkin Patch”
copyright (C) 2016 The r Foundation for sStatistical Computing
pPlatform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You 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-1ine help, or
"help.start() " for an HTML browser interface to help.
Type 'q{)’ to quit R.

> library(ggplot2)
= detach()
>

~#Run | [% | |_# Source ~

[N |

I
0

The package has now been removed from the R session and the scrpt is essentially, tidying itself up.

Procedure 14: Creating a Numeric Variable by Assignment.

Start by creating a new script as procedure 5:

8 R5tudio
File Edit Code Wiew Plots Session Buld

-~ 6 B 2

®7 RScript Ctrl+Shift+N

ree on Save | O
2)

& R
@R
B Shiny Web &pp...

L1 TextFile

2 C++ File

©1 R Sweave

&1 RHTML

];r\;[ R Presentation
@] R Documentation

A blank script window will be created that will be the target:
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O fSwdo Tolo s
File Edt Code View Plots Sesion Buld Debug Profile Tools Help
Q-e-iQS J ~ Addins - & project (None) ~
0] Untitied1® % ©) Untitied2 x | Envionment  History. =0
B Dsourceonswe | Q /- . HRun 5% 4 Source 2 @ impotDataset - st
11 % Global Envronment ~

Files Plots Padages Help Viewer )
]

R: Create a new ggplot +

ggplot {ggplot2) R Documentation -

Create a new ggplot

11 (opleven ¢ Rscipt =
Description
Console =0
gapior () initalizes a ggplot object. It can be used to declare the input data frame for a graphic and to specify the set of plot aesthetics
R version 3.3.2 (2016-10-31) -- “sincere pumpkin Pat intended to be common throughout all subsequent layers unless specifically overridden
Copyright (c) 2016 The R Foundation for statistical campmng
Platform: x86_64-w64-mingw32/x64 (64-bit) Usage

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

ggplot(data = NULL, mapping = aes(), ...,

nvironment = parent.frame())

Arguments

R is a collaborative project with many contributors.

Type (un(nhu(ors Q" for more information and data Default dataset to use for plot. If not already a data frame, will be converted to one by foxtify If not specified, must be
“citation()’ on how to cite R or R packages in publications. suppled in each layer added to the plot

Type ‘demo()’ for some demos, ‘help()’ for on-line help, or mapping Default list of aesthetic mappings to use for plot. If not specified, must be suppled in each layer added to the plot.
*help.start()’ for an HTML browser interface to help.

Type ‘90" To quit R. Other arguments passed on to methods. Not curtently used

envizonment Ifan variable defined in the aesthetic mapping is not found in the data, ggplot will look for it in this emvironment. It defaults to

> using the emironment in which ggp1o () is called

Details

, Hasam
152007

Bl e00 el

Variables in R are created by assignment, the process of setting a value. The operator or command
for assignment is the chracter combination of"<To create and assign a numeric variable start by
typing into the script window:

Numeric <1

£ Rstudio
File | Edit | Code View Plots Session Build Debug Profile Tools Help

- [ 89 [B2 + Addins ~

@ ] Untitled1® » | @] Untitled2* % =

= &1 [ Flsourceonsave | Q A -| i1 - [=#Run | 5% | | # Source -
1 Numeric =- 1

[ |

1:13 (Top Level} = R Script =

Run the script to console:
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R version 3.3.2 (2016-10-31) -- "Sincere Pumpkin Patch"”
Copyright (C) 2016 The R Foundation for sStatistical Computing
pPlatform: x86_g84-we4-mingw32/x64 (64-bit)

Console

I
0

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 guit R.

> Mumeric =- 1
=

A variable with the name Numeric has now been created. It can be seen that RStudio has also
recognised the creation of a new variable in the Environment Values pane towards the top right
hand side of RStudio:

O Rstidic
Fle Edit Code View Plots Session Buld Debug Profile Tools Help
Ci-a-as ~ Adins -

0] Untitledt « 0] Untitiedz” =[] | Envionment  History

7| E Flsourceonswe | Q 2= i1 - aRun | &% o source - 2 @ | = moontDataset - st -
1 wumeric <- 1 % Globl Emmronment +
= values
Numer ic 1

Fles Plots Packsges Help Viewer =
P &

® Creste 2 new ggplot ~
‘ggplot {ggplot2) R Documentation | |

Create a new ggplot

(lop Level R Senot

Description
Console =0
gaplos () iniializes a ggplot object t can be used to declare the input data frame for a graphic and to spaciy the set of plot sesthetics
R version 3.3.2 (2016-10-31) -- "Sincere pumpkin patch’ intended 10 be comman throughout all subsequent layers uniess specifically overmaden
Copyright (C) 2016 The R Foundation for Statistical Computing
Platform: x86_64-wbd-mingw32/x64 (64-biT) Usage

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

gaplot (data =

IL, mapping = aes(), ..., environment = parent.frame())

Arguments
R 15 a collaborative project with many contributors.

Type ‘contributors()’ for more information and data Defaut dataset to use for plot. f not already a data rame, wil be converted to ane by
citation()’ on how o cite R or R packages in publications. suppled in each layer added 1o the plo.

£y Hnot specified. must be

Type ‘deso()’ for some demos, ‘help()’ for on-line help, or rapping Defoult lst of aesthetic mappings 1o use for plot 1 not specified, must be suppied in each layer added to the plot
"help.start()" for an WIL browser interface to help.
Type 'q()’ to quit R. . Other arguments passed on to methods. Not curently used.

f an variable defined in the aesthetic mapy not found in the data, ggplot will ook for it in this environment. It defaults to
using the environment in which ggp1oz () is called

- Numeric <- 1

Details

B ceocm @ U] B |

The variable can also be referenced in the script by simply typing the variable name and runing the
script to console. In this example, create a new line in the script and type the name of the variable:

Numeric
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@7 Untitled1* 7] Untitled2* =
i1 | [ []SourceonSave | Q /"~ : - ~#Run %% | *Source ~
1 Numeric <- 1

2  Numeric

2:8 (Top Level) = R Script =

Run the line of script to console:

Console

R version 3.3.2 (2016-10-31) -- "Sincere Pumpkin Patch”
Copyright (C) 2016 The R Foundation for statistical computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

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

R 15 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-Tine help, or
"help.start()" for an HTML browser interface to help.

Type 'q()’ to guit R.

> Numeric <- 1
> Numeric

[1] 1

= |

It can be seen that the assigned value is written out.

The mode() function is intended to disclose the variable type, takiagariable name as the
paramater. Create a new line in the script editor and disclose the variable type, start by typing:

mode(Numeric)

Run the line of script to console:

Console

R version 3.3.2 (2016-10-31) -- "sincere Pumpkin patch"
copyright (C) 2016 The rR Foundation for statistical Computing
Platform: xB6_64-wed-mingw32/x64 (64-bit)

R 1s free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "Ticense()' or 'licence()’ for distribution details.

R i5 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.

> Numeric =- 1 + 1
> mode(Numeric)
[1] "numeric"”

> |
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It can be observed that the variable type has been returned as numeric. Itis also possible to assign a

variable as the result of aritimetic or function output. For example, type into the script editor:

NumericResult <1 + 1

@7 Untitled1* » @7 Untitled2*

21 [ [[]Source on Save
Numeric <- 1
Numeric
mode (Numeric)
NumericResult

Q Z- 8 -

RN

<- 1+ 1

4:23 (Top Level) =

Run the line of script to the console:

) Rtudio
| Fle| Edt Code View Plots Session Buld Debug Profile Tooks Help
Qol-c¢- B B - addins «
©] Untiteat” » | 0] Untiteaz*
3 Flsourceonswe | A 2+ L ARun o
1 numeric
2 Numeric
3 mode(Numeric
4 NumericResult < 1+ 1
51 (lop Level

onsole.
LOPYI GG (L) ZULO 11 K FOUNUALIUN 1UF SLALISUICT COTPULING
platform: x86_64-w64-mingw32/x64 (64-bit)

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

® 15 a collaborative project with many contributors.
Type "contributors()” for more information and
“Citation()’ on how to cite R or R packages in publications.

Type "deso()’ for some demos, ‘help()’ for on-Tine help, or
“help.start()’ for an WIML browser interface to help.
Type "qQ)’ to quit R.

> numerfc <= 1
> Numeric
na1

> mode (Numeric)
[1] “numeric

> Numericresult < 1 + 1

Source = =

R Seript

~®Run | *% || #Source ~| =
R Script +
E=RF=R =~
& Froject Mlone) +
Envronment  Hstory =0
< [ _wmpontDataset - st -
& Glob
values
Numer fc 1
Numer fcResult 2

Fles Plots  Packages Help  Viewer =
R E ]

R Crestea new ogoiot -
gpiot [ggpiot2) R Documentation
Create a new ggplot

Description

geplot () intializes 3 ggpiot object. It can be used to declare the input data frame for 3 graphic and to spacify the set of plot aesthetics
intended to be common throughout all subsequent layers unless specifically overidden

Usage

Guplet (data = NULL, mapping = ae3(), ..., environment = parent.frame())

Arguments

daca Default datase to use for plot I not already a data frame, will be converted to one by forza 2w If not specified, must be
suppled in each layar added to the plot
Default lst of aesthetic mappings o use for plot. If nat specified, must be suppled in each layer added to the plot

Other arguments passed on to methods. ot currently used.

ns I an variable defined in the aesthetic mapping is not found in the data. ggplot willlook for it in this emironment It defaults to
using the environment in which ggplce () is called

Details

@

BE: e 0o g

It can be observed that the NumericVariable has been created and is available in the Environment
Variables windows, and it would also return in the console when referencing the variable directly:
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2] untitied1® @7 Untitled2* =

a1 | | E]sourceonsave | Q #° ~| £]| ~ =% Run | %% | | % Source -
Numeric <- 1
Numeric
mode (Numeric)
NumericResult <- 1 + 1
Numericresult

oo B R

(8 (Top Level] = R Script =
Console =]

-

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

R 15 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 'g()" to quit R

m

> Numeric <- 1

> Numeric

[1] 1

= mode({Numeric)

[1] "numeric"

= NumericResult =- 1 + 1
> NumericResult

[1] 2

=

Procedure 15Create a string variable by assignment.
Strings in R are surrounded by double quotation marks yet the assignment procedure is the same as
numeric assignment. Start by creating a new line in the script editor and typing:

Char <"Test"

27 Untitled1* 27 Untitled2* =

&1 | |3 Fsourceonsave | Q # =~ &1 | - =#Run | 9% | | = Source ~
Numeric <- 1
Numeric
mode (Numeric)
NumericrResult =- 1 + 1
NumericResult
string <- "Test"”

e bl

6:17 (Top Level) = R Script =
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Run the script to console:

] Untitied1* x| @) Untieazt )| Envionment  History =
4) [ Clsoureonswe Q / - - SRun | 5% 5 Source - 2 [ _#importDataset st +

1 numeric < 1 @ Global Environment ~

2 umeric

3 mode(Numer ic values

4 NumericResult <- 1+ 1 Numeric 1

5 Numerlzr(esl{“ Numer icResult 2

6 string <- “Test string st

Fles Plts Packages Help  Viewer p=
> D> O

R: Create a new ggplot +

ggplot {ggplot2) R Documentation

Create a new ggplot

71| fopleve Rsaipt £ .
Description

console =0
KT Sl e s comes Wi ABSULUIELY 0 waR T +| gapiox ) initaizes a ggplot object. t can be used to declare the input data rame for a raphic and to spciy the sat of lot aesthetics
You are welcone to it under certain : ntended t throughout all subsequent & v fically overidds
Type ‘license()’ or “licence()' for distribution details. RN . by Common IOUOROU 4% Ssemient Iyars Uniee opsciicaly. weandoen.
R is a collaborative project with many contributors. Usage
Type ‘contributors()* for more information an
*Citation()’ on how to cite R or R packages in publications. 9GPlot (data = NULL, mapping = aes(), ..., - pazent.frame ()
Type “deso()’ for some demos, ‘help()’ for on-line help, or Arguments
“help.start()" for an HTML browser interface to help.
TR 40, X quiv R data Default dataset to use for plot. I not already a data frame, will be comverted to one by £orzaty. I not specified, must be
T suppled in each layer added to the plot

= mepping  Default ist of aesthetic mappings to use for ot f not specified, must be suppled in each layer added to the plot

Other arguments passed on to methods. Not currently used.

> NumericResult <- 1 + 1 If an variable defined in the aesthetic mapping is not found in the data, ggplot will look for it in this envionment. i defaults to
> Numericresult using the environment in which ggp1ot () is called.

1] 2
> String <- "Test" Details

The new String value is written to the Environment pane. The variable is addressible freonipe
by typing the variable:

String

27 Untitled1* % = @7 Untitled2* =0

A 2 Elsourceonsave | Q # - i - [=#Run | [ | | % Source -
Numeric =- 1

Numeric

mode (Numeric)

Numericresult <- 1 + 1

NumericresulT

string <- "Test”

string|

R T T

T (Top Level) = R Script =

Run the line of script to console:
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Console
IYpE  TILENSEL)  Ur TICENCEL) 100 UISLr TUUL IO Ugldl s,

R is a collaborative project with many contributors.
Type "contributors()’ for more information and
‘citation(Q" 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.

> Numeric <- 1

> Numeric

[1] 1

> mode(Numeric)
[1] "numeric"

> NumericResult <- 1 + 1
> Numericresult
[1] 2

> 5tring <- "Test"
> 5tring

[1] "Test"

>

Validate the variable type by using the mode() function. Type into the script pane:

mode(String)

27 Untitledl* @ 7 Untitled2*

41| | Flsourceonsave | § A ~| i o
Numeric <- 1
Numeric
mode (Numeric)
NumericrResult <- 1 + 1
Numer icResult
string <- "Test"
string
mode(5tring)

[N T P S

&13 (Top Level) =

Run the line of script to console:

Console

KI5 4 LU 1dDUrdLIveE project WiLr mdry COrnur iguronrs.

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-1ine help, or
"help.start()" for an HTML browser interface to help.
Type 'q()" to gquit R

= Numeric <- 1

= Numeric

[1]1 1

= mode{Numeric)
[1] "numeric”

> NumericResult =- 1 + 1
> Mumericresult
[1] 2

= string =- "Test"
= string

[1] "Test"

= mode(string)

[1] "character™

=

It can be observed that the data type was defined as chracter upon assignment.
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Procedure 16Create a logical variable by assignment.
Logical variables are True or False values which are derived by logical assignment. To create a logical
variable as the result of an evaluation assignment, start by creating a variable x by typing:

Xx<1

2 7 Untitledl* 37 Untitled2* ||

) | |3 Fsourceonsave | Q #° -| £ - =% Run | 5% | % Source ~
Numeric =- 1
Numeric
mode (Numeric)
NumericResult <- 1 + 1
NumericResult
string <- "Test"
string
mode (string)
x <-1

[Tl N ISR N

6 Top Level] * R Script +

Run the line of script to console:

Console —]
Iype CUMNLr 1puLorsyy TOr moreg arnormac 1orn 4ng
‘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.

> Numeric <- 1

> Numeric

[1] 1

> mode{Numeric)
[1] "numeric"

> NumericResult =- 1 + 1
> NumericResult
[1] 2

> s5tring =- "Test"
> 5tring

[1] "Test"

> mode(string)

[1] "character"

= X <-1

=

m

Create another variable y by typing:

y<2
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@ ] Untitled1* @7 Untitled2* —}

]| | []sourceonsave | Q # «| i = ~#Run | %= | |  Source -
Numeric <- 1
Numeric
mode (Numeric)
NumericResult <- 1 + 1
NumericResult
string <- "Test”
string
mode(string)
X <- 1
y <7

]

[=T-N TN N IR SV N
Iy

i

10:7 (Top Level) + R Script &

Run the line of script to console:

Console =
CILdLIUNL)  OF [OW LU CILE K UF K pPdlKdyes 1 pubiiLdu ions,

Type 'demo()’ for some demos, "help()' for on-1ine help, or
"help.start() " for an HTML browser interface to help.
Type 'q()° to gquit R

= Numeric <- 1

= Numeric

1] 1

= mode{Numeric)
[1] "numeric”

> NumericResult <- 1 + 1
> MumericResult
[1] 2

= string =- "Test"
= string

[1] "Test"

= mode(string)

[1] "character™
=% =<-1

>y <- 2

=

m

The logical variable will be created as the result of comparing one variable to another, in this case,
guestioning if x is greater thany. Type:

Logical <x >y
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@7 Untitledi* % 87 Untitled2* =
&1 | | ElsourceonSave G A ~| 1| ~ =% Run | %% || #Source ~| =
1 Numeric =- 1
2 Numeric
3 mode(Numeric)
4  Numericresult =- 1 + 1
5 Numericresult
6 string <- "Test"
7 string
& mode(string)
9 x =1
10 y <= 2
11 Logical <- x > y|
11:17 (Top Level} = R Script =

Run the line of script to the console:

Console -~/ =0
Type ‘demo()' for some demos, 'help()’ for on-line help, or N
"help.start()" for an HTML browser interface to help.

Type 'q()" to guit R.

= Numeric <- 1

= Numeric

1] 1

= mode{Numeric)

[1] "numeric” i
> NumericResult =- 1 + 1

> NumericResult

[1] 2

= string <- "Test"

> string

[1] "Test" £
> mode(string)

[1] "character"

> x <-1

=y <= 2

> Logical <- x =y

. L4

It can be seen that the variable Logical has been created and is available in the Environment pane:

©]Untitiedt % ] Untitled2" (7 | tnvionment History =0
)| 3 Elsourceonswve | Q /- - #Run | =9 _wsource - = | <2 [ | #npot Dataset - | st~
1 wumeric < 1 % Giobal Enaronment -
2 wumeric
3 mode(Numeric. values
4 NumericResult <- 1 +1 Logical FaLsE
5 NumericResult 1
6 string < "Test S
7 string -
8 mode(string Test
9 x <1 1
10 2

-2
11 Logical <- x > y
12

Fles Plots  Pada@ges Help | Viewer =0
o =

8 & 0
R Crestea new ggpiot =

ggpiot {ggpiot2) R Documentation |
Create a new ggplot

117 s

Description
Console
L aaplet) intiaizes a gaplot object. k can bo used 1o declaro the input data frame for a graphic and to specily the st of plot aesthatics

Type "deno() for some demos, “help()’ for on-line help, or intended to be common thioughout al subssquent [ayers unless specfically ovemdden
“help.start()" for an HTML browser interface to help. i i & - 4

Type 'q0)" to quit R.

Usage
> numerfc <- 1
> numerc Gaplos (date = NULL, mapping = ae3(), ..., Seviromment = perent.frams ()
VY
> mode (Numeric) Arguments
[1] “nuneric”
2 MR S hdk L aaca Default dataset to use for plot. I not already a data frame. wil be comverted to one by zorzze I not speciied, must be
3 suppled in each layer added to the plot.
> Seriig £ rene” mamping  Dofaut it of astheic mappngs o use o ot ot spacfed, must bo suppled in aach ayeradded 1 he it
[1] "Test = Other arguments passed on to methods. Not cumently used
> mode(str ing)
)] at i an vanable defined in the aesthetic mapping is not found in the data, ggpiot will look for it in this emironment_ It defaults to
[ 9 998

"character”
-1

using the emironment in which ggp10 () is called.

>y<-2
> Logical <- x >y

Details

Naturally, the variable can also beferenced via simply typing into the script editor:
Logical
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7 Untitled1* 2] Untitled2*

i | [ [Flsourceonsave | Q #° - 1| - ~#Run | %% | #Source v =
1 Numeric =- 1
2 Numeric
3 mode(Numeric)
4  NumericResult =- 1 + 1
5 NumericResult
6 string =- "Test"
7 string
& mode(string)
9 x =-1
10 y <- 2
11 Logical =- x = ¥y
12 Logicall
13
12:3 (Top Level) = R Script

Run the script to console:

Console
NEIP.SLdrLL)  1Ur dif HIML DPOUWSEC (FILEF T dLE LU [ ip.
Type 'q()’' to quit R

= Mumeric <=- 1

= Mumeric

[1] 1

> mode{Numeric)
[1] "numeric"

= NumericrResult <- 1 + 1
= NumericResult
[1] 2

> String <- "Test"
> string

[1] "Test"

= mode(string)

[1] "character"
=X <1

=y o< 2

> Logical <- X > y
= Logical

[1] FaLsE

>

m

It can be seen that the variable has been written out as FALSE, in this instance, with the opposing
value being TRUE. Using the mode() function, typing into the script editor:

mode(Logical)
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