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RStudio

@ File Edit Code View Plots Session Build Debug Profile Tools Help
CHIR + R 50 to file/functior - Addins -

@ gisincludes-demo.R @ ny-counties-plot-demo.R ==
Source on Save "\ POl = Run | %= Source -
a1
58 # plot something on a map!
59
68 # try coloring by a column from the dataframe we joined back to.
61 # plot the results of fortify and merge. OK:
62 Map =- ggplot{counties.m, aes(x=long, y=1lat, group=group, fill=sg_m
63 coord_equal() + labs(x = "long", y = "lat", fill = "sq miles") +
64 gotitle("NY State Counties")
65 Map
66
67 h And again: coloring by population. ok:
68 Map <- ggplot{counties.m, aes(x=long, y=lat, group=group, fill=POP2
69 coord_equal() + labs(x = "long", y = "lat", fill="population") +
I gotitle("NYS Counties")
71
67:1 | E (Untitled) = R Script =
Console Terminal ==

[data/demo/nys/

33.15

boW.rd Y3U.00 11£3.78 1400.H0 Zd1d.H1

> summary(counties@dataSsqg_miles)
Min. 1st Qu. Median Mean 3rd Qu. Max.
33.75 456.77 8B5.65 B886.18 1247.51 2818.81
Map =- ggplot{counties.m, aes(x=long, y=lat, group=group, fill=sg_miles)
+ geom_polygon() +
coord_equal() + labs(x = "long", y = "lat", fill = "sq miles") +
gotitle("NY State Counties")
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Four Rstudio panes: Editor, Environment/History, Plots/Help, Console




* R Is case sensitive (R !=r)

R Practical Matters

for RStudio

« Command line prompt is >

* To run R code: use command line, or save script
and source(“script._name”)

'0 separate commands, use ; or a newline
"he # character marks a non-executed comment

To display help files:

?2<command-name> or ??<command-name>



RStudio basics
and tips

« Up-arrow and history pane: access and edit
previous commands

* You can change window size in the IDE by
dragging window borders

e Ctrl-L clears the console window

 Broom icon clears Workspace or Plots
* |s your Project loaded? Check upper right.



VIDIA Dashboard

A Profile
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VIDIA Tips

* VIDIA Knowledge Base
* Using VIDIA

* HUBzero user documentation
Tools and Tool Documentation
* R and RStudio
& RapidMiner
« PSPP
File Access

* Upload and download your files

* File access with UBBox

board Introduction x

Welcome to your customizable dashboard page!

To get started, click the "Add Modules" button
towards the top of this page. You will then be
presented with a list of modules you may add to your
page. You may also, at that time, remove any
unwanted modules or rearrange the current modules
by drag-and-drop!




VIDIA Dashboard: RStudio Tool

M Sperhac » Dashboard ©  Add Modules
GNU Octave IDE ) VIDIA Tips
ashboar : * VIDIA Knowledge Base
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* Upload and download your files

-4 Projects 2

A te eart. C e he * File access with UBBox
k€ citations
A Activity 867

Welcome to your customizable dashboard page!

To get started, click the "Add Modules" button
towards the top of this page. You will then be
presented with a list of modules you may add to your
page. You may also, at that time, remove any
unwanted modules or rearrange the current modules
by drag-and-drop!
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RStud

Environment (IDE)

1. Editor

4. Console

e

4> Git Reference M vidia [Mvidia-admin <% Asana X, CCRConfluence [ CCRFreshdesk [E eucacbls-2 [ XDMoD dev:5004 £ Most Visited

@ File
S - OF o to file/Funct +

C @ oF buffa

B

Edit Code View Plots Session Build Debug

@ l-exercises-variables-atomic-dat... @ piecharts-Cars93.R — ]
| Source on Save = () - - | Source =

ra # pPdl difieLel LU LLLLEL ) d% TUOLLUWS !
79 # title(sub=subname, line=-38)
L] IR - A e i
81 - makePie <- function(col, name, subname=NA) {
82
83 # determine slices in the pie:

84 slices =-table(col)
85
86 # check for categorical or numeric and assign lal
87 - if (is.factor(col)) {
88 1bls =- lewvels(col)
89 ~ 1 else {
90 # make it a factor, then get levels:
91 1lbls <- levels(factor(col))
92 }
93 # calculate percentage for each slice
94 pct =- round(slices/sum(slices)*180)
95
96 # construct labels for the slices:
a7
1:1 (Top Level) = R Script =
Console Terminal ==
~fR/hsws-2017
- a tew examples using the makePie() tunctio
n eall: =----c-ceca==-
= #
> makePie(cr$Type, "Vehicle Type")

W

=

makePie(cr50riveTrain, "Vehicle Drivetrain Type")

makePie(cr$Turn.circle, "Turn Circle", "U-Turn space (f

eet)")

>
>
>
>
Ed

#makePie(crSPassenger,
#makePie(crSCylinders,
#makePie(cr$AirBags,
#makePie(crso ....

"Max MNumber of Passengers")
"# Cylinders")

"Vehicle Airbags")
[TRUNCATED]

- O W Searck oI & D ¢ =

»

Profile Tools Help jmsperhac @

~ Addins - R hsws-2017 -

Environment History Connections Git — =
= # |mport Dataset - | & List =

"), Global Environment =

Data
cr 93 obs. of 27 variables
Values
celsius int [1:6] 26 21 22 23 24 25
1bls chr [1:6] "3 Cylinders: 3%" "4 Cylinders.
pct table [1:6(1d)] 3 53 2 33 8 1
slices 'table' int [1:6(1d)] 3 49 2 31 7 1
Functions
Files Plots Packages Help Viewer =1
& Zoom | -TiExport- @ | & .

Vehicle Drivetrain Type in Cars93 Dataset

Front: 72% 4WD - 11%

Rear:17%

0 Interactive Development

2. Workspace
(Variables)
and

History

3. Plots, etc.



Editor window

@ l-exercises-variables-atomic-dat... @ piecharts-Cars93.R D
| Source on Save Q 7 - o+ | B Source -
ra # pPdl diMIeLeE] LU LLLLEL ) 4d% TULLUWS:
79 # title(sub=subname, line=-38)
1 R i
81~ makePie =- function(col, name, subname=Ha) {
a2
a3 # determine slices in the pie:
84 slices =-table(col)
a5
a6 # check for categorical or numeric and assign lal
a7 - if (is.factor(col)) {
a8 lbls =- levelsicol)
89 - 1 else {
98 # make it a factor, then get levels:
91 lbls =- lewvels(factor(col))
92 1
93 # calculate percentage for each slice
94 pct =- round(slices/sum(slices)*1086)
95
96 # construct labels for the slices:
a7

Select, view, edit, save, and execute scripts.



Editor window

_ | @] l-exercises-variables-atomic-dat... @' piecharts-Cars33.R /\)// =[]
\\777 _ _ 77/////7
; | ISOUrtE On SaveE | o # = = | hep Source =
o # pPdl diMIeLeE] LU LLLLEL ) 4d% TULLUWS:
79 # title(sub=subname, line=-38)
1 R i
81~ makePie =- function(col, name, subname=Ha) {
a2
a3 # determine slices in the pie:
84 slices =-table(col)
a5
a6 # check for categorical or numeric and assign lal
a7 - if (is.factor(col)) {
a8 lbls =- levelsicol)
89 - 1 else {
98 # make it a factor, then get levels:
91 lbls =- lewvels(factor(col))
92 1
93 # calculate percentage for each slice
94 pct =- round(slices/sum(slices)*1086)
95
96 # construct labels for the slices:
a7

Select, view, edit, save, and execute scripts.



Workspace and History window

Environment History Connections Git

i = |mport Dataset - " List =

Global Environment =

Data
cr 93 obs. of 27 variables
Values
celsius int [1:6] 20 21 22 23 24 25
lbls chr [1:6] "3 Cylinders: 3%" "4 Cylinders.
pct table [1:68(1d)] 3 53 2 33 8 1
slices "table' int [1:6(1d}] 3 49 2 31 7 1

Functions




Workspace and History window

:/Envlmnn'lent History ~Connections I.'-It>
= [] | 5 Import Dataset = List «
Global Environment =
Data
cr 93 obs. of 27 variables
Values
celsius int [1:6] 26 21 22 23 24 25
lbls chr [1:6] "3 Cylinders: 3%" "4 Cylinders.
pct table [1:68(1d)] 3 53 2 33 8 1
slices "table' int [1:6(1d}] 3 49 2 31 7 1
Functions

Pick a tab to access:

« Current variables (Environment)

« Command History

« (Database) Connections

« Version control (Git) status and commands



Plot (etc.) window

Files Plots Packages Help Viewer — |

m = | P Zoom |-EExport~ @ | 5 -

Vehicle Drivetrain Type in Cars93 Dataset

Front : 72% 4WD 1%

Rear: ' 17%




Plot (etc.) window

~ Files Plots Packages Helfg@ —
7;\.
: » | A Zoom | - EXpOrt = | " 5

2 -

Vehicle Drivetrain Type in Cars93 Dataset

Front : 72% 4WD 1%

Rear: ' 17%

Pick a tab to:

» Access Files and Directories

View current Plots

Review loaded and available Packages
Read Help and Documentation

View markdown




Console window

Console
x

Min. 0. 000
1st Qu.: 4.710
Median : 5.700
Mean : 5.731
Ird Qu.: 6.540
Max. :10. 740

= summary({diamondsiprice)

LR U R

Min. 15t Qu.
326 as50

¥ Fa

Min. : 0,000 Min. 0. 000
1st Qu.: 4.720 15t Qu.: 2.910
Mmedian : 5.710 Median : 3.530
Mean : 5.735 Mean : 3.539
Ird Qu.: 6,540 Ird Qu.: 4,040
Max. :58.900 Max. :31. 800

Median Mean 3rd qu. Max.

2401 3933 5324 18820

format.plot(p, size=24)

avesize <«- round(mean(diamonds$carat), 4)
clarity <- levels{diamonds$clarity)

p <= gplot(carat, price,
data=diamonds, color=clarity,
xlab="cCarat”, ylab="pPrice",
main="Diamond Pricing”)

On the command line:

e |ssue commands

* Review the results

* Puzzle over error messages



Console window

Console
X ¥ Fa
Min. 0. 000 Min. : 0,000 Min. » 0. 000
1st Qu.: 4.710 1st Qu.: 4.720 15t Qu.: 2.910
Median : 5.700 Median : 5.710 Median : 3.530
Mean : 5.731 Mean : 5.735 Mean : 3.539
Ird Qu.: 6.540 Ird Qu.: 6,540 Ird Qu.: 4,040
Max. :10.740  Max. :58.900  Max. :31. 800
= summary({diamondsiprice)
Min. 15t Qu. Median Mean 3rd qu. Max.
326 950 2401 3933 5324 18820

> avesize <- round(mean{diamonds$carat), 4)
> clarity <- levels(diamondsS$clarity)

> p <= gplot(carat, price,

data=diamonds, color=clarity,
xlab="cCarat”, ylab="pPrice",
main="Diamond Pricing”)

rmat.plot{p, size=24)
Command
prompt

On the command line:

e |ssue commands

* Review the results

* Puzzle over error messages

W o+ + +



Quitting RStudio

Fa c @ o & B |« @ v search L INn & @& @

4 Git Reference [ vidia Y vidiz-admin % Asana ¥ cCRConfluence 8 CCR Freshdesk [0 euca cbls-2 [ XDMoD dev:3004 %% Most Visited

./ fproxy.vidia.ccr.buffal

@ File Edit Code View Plots Session Build Debug Profile Tools Help jmsperhac
O - OFy - Go to fileffunctior - « Addins « R hsws2017 =
@] 1-exercises-variables-atomic-dat. .. @] piecharts-Cars93.R » =] Environment History Connections Git ==
- [ source on save | () - +| v Source - < | | “#*Import Dataset - | & List =
ra # pPdl difeLel LU LLLLEL) d5 TULLUWS .
79 # title(sub=subname, line=-38) L Eem Bleins o
BHR # - --- - - - - e = Data
81 - makePie =- function(col, name, subname=NA) { Der 93 obs. of 27 variables
g2
83 # determine slices in the pie: Values
84 slices =-table(col) celsius int [1:6] 20 21 22 23 24 25
85 1bls chr [1:6] "3 Cylinders: 3%" "4 Cylinders..
86 # check for categorical or numeric and assign 1lal pct table [1:6(1d)] 3 53 2 33 8 1
87~ if (is.factor(col)) { slices "table' int [1:6(1d)] 3 49 2 31 7 1
1] 1lbls <=- lewvels(col) = i
89+ 7} else { unctions
90 # make it a factor, then get levels: Files Plots Packages Help Viewer =
91 1bls =- lewvels(factor(col)) b - .
92 } 5 ooy | ¥ Zoom | I Export - | ¥ Lo
93 # calculate percentage for each slice
94 pct <- round(slices/sum(slices)*180) . . . .
95 Vehicle Drivetrain Type in Cars93 Dataset
96 # construct labels for the slices:
a7
1:1 (Top Level) = R Script =
Console Terminal ==

~(R/hsws-2017/

B a Tew examples UsSlng the makePle() Tunctio

AWD 1 11%
ncall: -------nooomn- Front: 72% °
> #
> makePie(crSType, "Vehicle Type")

Rear:17%

W

makePie(cr$DriveTrain, "Vehicle Drivetrain Type")

> makePie(crSTurn.circle, "Turn Circle”, "U-Turn space (f

eet)")

#makePie(crSPassenger,
#makePie(cr5Cylinders,
#makePie(crSAirBags,
#makePie(crso

WOWOW W

"Max Number of Passengers")
"# Cylinders")

"Vehicle Airbags")
[TRUNCATED]




Quitting RStudio

@ File Edit Code View Plots Session Build Debug Profile Tools Help jmsperhac |:-;a @
O -0l =5 | | 4 Go to fileffunctior g - - Addins - # hsws-2017 -

') 1-exercises-variables-atomic-dat... @) piecharts-Cars93.R » = Environment History Connections Git =

5 ") Source on Save | Q A | | #Run | ®=% 4 Source -~ 7" || 7" Import Dataset - & List -

8 # parameter to title() as follows: Global Envi t-

79 # title(sub=subname, line=-30) % Global Environmen

2 - Data

81 -~ makePie <=- function(col, name, subname=NA) { Dcr 93 pbs. of 27 variables

82

val

83 # determine slices in the pie: | ues - = = - == = -

84 slices <-table(col) lbls chr [1:6] "3 Cylinders: 3% 4 Cylinders: .

85 pct table [1:6(1d)] 3 53 2 33 8 1

86 # check for categorical or numeric and assign label: slices 'table' int [1:6(1d)] 3 49 2 31 7 1

87 ~ if (is.factor(col)) { Eunrctinns

88 1bls =- lewels(col I _

89 - } else { |ame, subname = NA)

98 # make it a factor

91 1bls =- levels(fact

92 }

93 # calculate percentag |

= =

94 pct =- round(slices/s - .

95 ® . sr Publish -

96 # construct labels fq R Session Ended

97 lbls =- paste(lbls,

98  1lbls <- paste(lbls, ' pe in Cars93 Dataset

99

188 # plot it: ﬁ

101 p =- pie(slices, S —

162 ki Py

1:1 (Top Level) =

Console Terminal

~/R/hsws-2017/
> # Here is a general makePie

. her AWD 1 11%
= # of .... [TRUNCATED]

- A a few examples using the makePie() function ¢

all: ---emmmmaaaa

= #

= makePie(cr5Type, "Vehicle Type") Rear:17%

> makePie(crSDriveTrain, "Wehicle Drivetrain Type")

= makePie(cr5Turn.circle, "Turn Circle”, "U-Turn space (feet

")

> #makePie(cr$SPassenger, "Max Number of Passengers")
> #makePie(crSCylinders, "# Cylinders")

> #tmakePie(cr5AirBags, "Vehicle Airbags")

= #makePie(cr50 .... [TRUNCATED]

=




Jupyter R notebook

VIDIA

File

+ | 2 BB 4+ % HRun B C | W Markdown v

" Jupyter Candy-distributions Last checkpoint: 03/25:2018 (autosaved)

Edit

In [97]:

In [98]:

In [99]:

View

nsert Cell Kermel Widgets Help

& | |ml  Dashboard View:

|} Reset equation numbering | 1 | 3| |} o>

8 4 3 1 3 1 5
9 5 2 0 4 3 5
10 2 3 3 B 4 6

# print the structure of the mm data object. We can see the 1000 rows (observations), with 6 colors for each one.
strimm)

int [1:1008, 1:6] 32208330452 ...

- attr(*, "dimnames")=List of 2

..% : chr [1:10@0] "1* "2* “3" "4" ...

..% : chr [1:6] "red" "blue" "green" "yellow" ...

# print the first 10 row names of the mm data object. These just label the observations:
rownames (mm) [1:10]

A A A U A 10

# print the column names of the mm data object. These are the color names:
colnames {mm)

red" 'blue’ ‘green' 'yellow' ‘orange' ‘brown'

-




Command Line Prompt 38

@%?
* RStudio:
>
* Jupyter:

In [integer]



...Is free

If you want to experiment further with R and
RStudio, you can install them on your favorite
operating system at home.

First, install R:
http://cran.r-project.org/

Then, install the RStudio IDE:
http://www.rstudio.com/ide/


http://cran.r-project.org/
http://www.rstudio.com/ide/

