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Introduction

RStudio allows the user to run R in a more user-friendly
environment. It is open-source (i.e. free) and available at
http://www.rstudio.com/

For R related tutorials and/or resources see the following links:

http://dss.princeton.edu/training/

http://libguides.princeton.edu/dss



http://www.rstudio.com/
http://dss.princeton.edu/training/
http://libguides.princeton.edu/dss

RStudio screen

ETD s o)
File Edit Code View Plots Session Project Build Tools Help
Q- - &] Project: (None} =
Console Workspace — History
, . . =% [ | (4 Import Dataset~ | 3
R version 3.0.0 (2013-04-03) -- "Masked Marvel
Copyright (C) 2013 The R Foundation for Statistical Computing Data
Platform: x86_64-w64-mingw32/x64 (64-bit) A 4x2 double matrix

R is free software and comes with ABSOLUTELY NO WARRANTY. B 4x2 double matrix
You are welcome to redistribute it under certain conditions.
Type 'license()’ or '"licence()’ for distribution details.
R is a collaborative project with many contributors. The Workspace tab ShOWS a” the active
Type 'contributors()’ for more information and
"citation()’ on how to cite R or R packages in publications. objects (See next Sllde) The hiStory tab
Type 'demo()’ for some demos, "help()' for on-line help, or .
"help.start()" for an HTML browser interface to help.
helpstarO)” for shows a list of commands used so far.
= get\'.'d ) Files Plots Packages Help
[1] _IIH:KMyDataKRF-i-leSH ﬁlNew Folder 0_ Delete | .{"Rename j More -
E_:? ;5 H: - MyData - RFiles
> A <- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2) ~ Mame Size Modified
= A ﬁ.
[,11 [,2] .
El,% 1 5 =1 Rhistory 34 bytes Aug 23, 2013, 1:26 PM
2, 2 6
[3.1 3 7
41 4 8 . :
> B <= matrix(€(1,2,3,4,5,6,7,8), Arowsé, ncol=2, byrow=TRUE) The files tab shows all the files and folders
[.11 [.2] . .
g 1 in your default workspace as if you were on
3: 5 6 . .
- a PC/Mac window. The plots tab will show
=

all your graphs. The packages tab will list a

_ series of packages or add-ons needed to
The console is where you can type run certain processes. For additional info

commands and see output see the help tab




Workspace tab (1)

The workspace tab stores any object, value, function or anything you create during your R

session. In the example below, if you click on the dotted squares you can see the data on a
screen to the left.

| File Edit Code View Plots Session Project Build Tools Help
Pl & - =L
137 HousePets.R » 37 MyRscript.R % J house.pets »

5 [Clsourceonsave | @ # -

petwd ()

setwd("H: /MyData/RFiles")

getwd ()

5%5

A =- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2)

A

B <- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2, byrow=TRUE)
B

[ B = R, B SR N

1€ RStudio

| File Edit Code View PI

Session  Project  Build Tools  Help

‘l. T ﬂ - = K] Project: (Mone) =
@] HousePets.R ® = @ MyRscriptR % | |housepetsx | |Ax | [Bx = Workspace  History o
al 4 observations of 2 variables | <4 [] | #*Import Dataset~ | 3 @
Vi V2 Data
11 2 A 4x2 double matrix i |
2 3 El < B 4x2 double matrix =
¥ |5 |® house. pets 3 obs. of 4 variables =
e 7 8 Values
1 1 H feed character [3]
Showing here matrix B. To see matrix
pets character [3]
. . cl3
A click on the respective tab. nuner ic (3}
weight numeric[3]




Workspace tab (2)

Here is another example on how the workspace looks like when more objects are added.
Notice that the data frame house.pets is formed from different individual values or
vectors.

[Fie Edt Code View Plois Seion Project Buld Tools Help

Q- - = [ [~
— ——_— Click on the dotted square to look at the
@79 HousePets.R % | @] MyRscriptR % | |house.pets %

Flsource onsave | Q 7~ dataset in a spreadsheet form.
pets <- c{"cat”,"bunny”,"dog")
weight =- c(5, 2, 30)
feed <- c("yes","","no")
run <- c{1, Na , 10)

B WY, ST S

house.pets <- data.frame(type=pets, weight, feed, run)

163 RStudio

| File Edit fCode View Plots Session Project  Build Tools Help
- = K| project: (None) -
3 HousePets.R % @] MyRscript.R | house.pets » = Workspace = History P
&l 3 observations of 4 variables | <" [ | | Import Dataset~ j’ ‘—J
type weight feed run Data
1 cat 5 yes |1 A 4x2 double matrix £z
2  bunny 2 NA B 4x2 double matrix s3]
3 dog 3@ o |8 <7 house. pets 3 obs. of 4 variables m
Values
feed character[3]
pets character[3]
run numeric[3]
weight numeric[3]
Console H:/MyData/RFiles/ > =] Files Plots Packages Help =
E¥ Mlrnae Cnlcdne | P ] Pinlatn . P, F 5J



History tab

The history tab keeps a record of all previous commands. It helps when testing and running
processes. Here you can either save the whole list or you can select the commands you want
and send them to an R script to keep track of your work.

In this example, we select all and click on the “To Source” icon, a window on the left will
open with the list of commands. Make sure to save the ‘untitled1’ file as an *.R script.

L I o e A e

File Edit Code View Plots Session Project Build Tools Help
0_,' j T D = E Project: (Mone] -
@ Untitledt* =1 Worface History A 4 =
[ [[Source onsave = & /- ~#Run | 5% | [ #Source ~| i | % [ | & ToConsole | S@Tosource | @] 3
1 getwd() »| getwd()
2 setwd("H:/MyData/RFiles™) sy myData,/RFiles™)
3 getwd() getwd ()
4 5%5 5%5
é i <- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2) A < matrix(c(l,2,3,4,5,6.7,8), nr . ncol=2)
7 B =- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2, byrow=TRUE) A .
8 B B <- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2, byrow=TRUE)
9 wview(A) B
10 view(B) view(a)
11 View(B)
11:1 [Top Level) = R Script =
Console H:/MyData/RFilas o [ Files Plots Packages Help -]



Changing the working directory

File Edit Code View Plots !Sian Project Build Tools Help

LA =N Interrupt R
= p
Restart R
37 HousePets.R % @] MyRscrip Bx @7 Graphs.R =
[7] source on 5ave Terminate R... |=#Run | =%
1 . .
2 library(car) # B Set Working Directory  # To Scurce File Location
3 Tibrary(rgl # B : :
a9 y(rgl) Load Workspace.. 2To Files Pane Location
g # Scatterplot per Save Workspace As... Choose Directory.. | Ctrl+Shift+K
7 scatterplot(prest Clear Workspace... ots=FALSE, span=0.75, data=Priéstig
8

If you have different projects you can change the working  |[** ™ .
directory for that session, see above. Or you can type: € ® DT ()
' Organize v New folder 4= v (7]
# Shows the working directory (wd) 7 Favorites | Name Detemodified | Type
B Desktop No items match your search.
& Downloads 5
ge twd ( ) %l Recent Places |
,',_'Q;Libraries
# Changes the wd |5 Documents i
J’ Music
|&=| Pictures
setwd ("C:/myfolder/data") B videos
"8 Computer Nl <1 n ,
More info see the following document: Folder: MyData
http://dss.princeton.edu/training/RStata.pdf 3 | [seectfolder | [ cancel |

7
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Setting a default working directory

File Edit Code View Plots Session Project Build | Tools | Help

Q- =~ Import Dataset
Console Install Packages...
Check for Package Updates...
R version 3.0.0 (2013-04-03) -- "Masked Mz
Copyright (C) 2013 The R Foundation for 5t Version Control
Platform: x86_64-wsd-mingw32/x64 (64-bit)
Shell...
R is free software and comes with ABSOLUTE
You ar:elwe1cc|me.tc| rc.ed'isrtr"ibut? it under ¢ Options... L
Type "license()’ or "licence()” for distri——

R L

Every time you open RStudio, it goes to a
default directory. You can change the
default to a folder where you have your
datafiles so you do not have to do it every
time. In the menu go to Tools->Options

Options

AN
General

Code Editing

3

Appearance
Pane Layout

Packages

s
Sweave

AHC
Spelling

L

Git/SVN

R version:
[Default] [64-bit] C:\Program Files\R\R-3.0.0

Default working directory (when not in a project):
H:/MyData/RFiles Browse...

[¥|Restore most recently opened project at startup
[¥|Restore .RData into workspace at startup

Save workspace to .RData on exit:

[]Always save history (even when not saving .RData)
[“|Remove duplicate entries in history

Default text encoding:

[Ask] Change...

oK Cancel

")

Change...

Apply



R script (1)

The usual Rstudio screen has four windows:
1. Console.
2. Workspace and history.
3. Files, plots, packages and help.
4. The R script(s) and data view.

The R script is where you keep a record of your work. For Stata users this would be like the

do-file, for SPSS users is like the syntax and for SAS users the SAS program.

/

) Rstudio

=

File Edit Code View Plots Session Project

ol- - @ &

Tools  Help

@ MyRscript.R* Workspace  History

= Source on Save Q 7 - ~#Run | % | | ¥ Source -| i | = |4 | [ Import Dataset - _\},

1 getwd()

2 setwd("H:/MyData/RFiles™)

3 getwd()

4 5%5

5 A =- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2)

6 A

7 B <- matrix(c(1,2,3,4,5,6,7,8), nrow=4, ncol=2, byrow=TRUE)

8 B

9 view(A)

10 wview(B)

11 |

12

11:1 (Tap Level) R Script
Console Files Plots Packages Help

alNewFolder 0_ Delete | .{"Rename {ﬁ More -
R version 3.0.0 (2013-04-03) -- "masked marvel" £ 5 DOERE > G
copyright (C) 2013 The R Foundation for statistical Computing 1o Lias 2 HAk
platform: xB86_64-w6d-mingw32/x64 (64-bit) + Name Size
t .

R is free software and comes with ABSOLUTELY NO WARRANTY. o .
yYou are welcome tn redistribure it under certain conditions. =] .Rhistory 215 bytes

& Project: (None) -

Modified

Aug 23, 2013, 6:15 PM

9



R script (2)

To create a new R script you can eithergoto File -> New -> R Script, orclick on the
icon with the “+” sign and select “R Script”, or simply press Ctrl+Shift+N. Make sure to save

the script.

ETp Star BFam
Type 'q()’ to quit R.

browser interface to help.

Edit Code View Plots Session Project Build Tools Help File Edit Code View Plots Session Project Build Tools Help
New v R Script Ctrle Shift+ N Q- -
Open File.. Ctrl+0 Text File @7 RSeript  Ctrl+Shift+N
Recent Files 3 C/Ce+ File I:\}
L] TextFile
i Create a new R j-04-03) -- "Masked Marvel™
T G R Sweave PmpuTIng €] C/C++ Fil| script e R Foundation for Statistical Computing
Save As... R Markdown —mingw32/x64 (64-bit)
. &7 RSweave
Save Al R HTML Y. i
. “tions. @1 R Markdown and comes with ABSOLUTELY NO WARRANTY.
Print... R Documentation i1s. redistribute it under certain conditions.
87 RHTML "licence() ' for distribution details.
) Ctrl+ W T with many contributors. ) .
: : R D tati . . .
Close All Ctrleshiftew JOLE information and . . ecumentation e project with many contributors.
) R or R packages in publications. Type "contributors()’ for more information and
Quit RStudio...  Ctrd+Q s, "help()’ for on-line help, or citation()’ on how to cite R or R packages in publications.

/€3 Rstudio

File Edit Code View Plots Session Project Build Tools  Help
el-l- & =
27 Untitled1 = ] Workspa

[ [Source onSave = & # -

. I /__,"RUI"I b | Source - ,,_’ i =
Here you can type R commands and run them. Just :
leave the cursor anywhere on the line where the
command is and press Ctrl-R or click on the ‘Run’
icon above. Output will appear in the console below.

-

1:1 Top Level) = R Script *

— = Files P
[ = N V|

Console H:/MyData/RFiles/

10



Packages tab

The package tab shows the list of add-ons included in the installation of RStudio. If checked,
the package is loaded into R, if not, any command related to that package won’t work, you
will need select it. You can also install other add-ons by clicking on the ‘Install Packages’ icon.
Another way to activate a package is by typing, for example, 1library (foreign) . This
will automatically check the ——foreign package (it helps bring data from proprietary
formats like Stata, SAS or SPSS).

Files Plots Packages Help Files Plots Packages Help

Install Packages | (L) Check for Updates Install Packages = () Check for Updates

bitops Bitwise Operations 1.0-5 it bitops Bitwise Operations 1.0-5
boot Bootstrap Functions (originally by Angelo Canty for 5) 139 boot Bootstrap Functions (originally by Angelo Canty for S) 13-9
car Companicn to Applied Regression 2.0-17 car Companion to Applied Regression 2.0-17
class Functions for Classification 137 = class Functions for Classification 737
cluster Cluster Analysis Extended Rousseeuw et al, 1144 cluster Cluster Analysis Extended Roussesuw et al, 1144
codetools Code Analysis Tools for R 0.2-8 codetools Code Analysis Teols for R 0.2-8
colorspace Color Space Manipulation 1.2-2 colorspace Color Space Manipulation 1.2-2
compiler The R Compiler Package 3.00 compiler The R Compiler Package 3.00

V| datasets The R Datasets Package 3.00 | datasets The R Datasets Package 3.0.0

dichromat Color Schemes for Dichromats 20-0 dichromat Color Schemes for Dichromats 2.0-0
digest Create cryptographic hash digests of R objects 063 digest Create cryptographic hash digests of R objects 063
foreign Read Data Stored by Minitab, S, SAS, SPSS, Stata, Systat, dBase, ... 0.8-53 | foreign Read Data 5tored by Minitab, 5, SAS, SP55, Stata, Systat, dBase, .. 0.8-53
ggplot? An implementation of the Grammar of Graphics 0831 goplotd An implementation of the Grammar of Graphics 0831
graphics The R Graphics Package 300 V| graphics The R Graphics Package 300
grhevices The R Graphics Devices and Support for Colours and Fonts 300 ¥ grDevices The R Graphics Devices and Support for Colours and Fents 3.00
arid The Grid Graphics Package 300 qrid The Grid Graphics Package 3.00
gtable Arrange grobs in tables, 012 gtable Arrange grebs in tables. 0.12
KernSmooth  Functions for kernel smoothing for Wand & Jones (1995) 2.23-10 il KernSmooth  Functiens for kerel smoothing for Wand & Jones (1335) 2.23-10

m

-

11



Installing a package

RCurl General network (HTTP/FTP/...) client interface for R 1.85-41
reshapel Flexibly reshape data: a reboot of the reshape package. 122 Before
rpart Recursive Partitioning 411

1 jir> s Rackages Help
@ Check for Updates
Mixed GAM Computation Vehicle with GCV/AIC/REML smoothness 17-22 k-

T cmaton | We are going to install the package —

munsell Munsell celour system 04

. nime Linear and Monlinear Mixed Effects Models 3.]:-{']9 r g. l ( u Sefu | to p I Ot 3 D i m ages) . |t
nnet Feed-for Install Packages -6
me ] * oo | does not come with the original R
B pms ' [Repository (CRAN, CRANextra) -] '1
proto rototyp -10 . I I
e e e < In Sta *
RCurl Generolt [0 2 ................ SN H " ”
ches Pyt | vt o Lo b Clickon “Install Packages?”,
rpart Recursiv [ RaIPK oy Files/R/R-3.00/library [Defautt] -] . .
write the name in the pop-up
scales Scale fur [ //Install dependencies 5]

gl Funcio : window and clickon “Install”.

splines Regressii Install Cancel i)
S| stats The R Stasracrage =) 0
statsd Statistical Functions using 54 Classes 3.00
chrinar Make i aacier tnaanrk with chrinac ne2 =

General network (HTTR/FTR/...) client interface for R 18541

After

RCurl

reshape? Flexibly reshape data: a reboot of the reshape package. 122
rgl 3D visualization device systemn (OpenGL) 0.93.952
rpart

Recursive Partitioning 411 12



Plots tab (1)

- : C=nE
Qo e o —. . L s

File Edit Code Wiew Plots Session Project Build Tools Help

o_,' ’d_" D = K Project: (Mone) -
@7 HousePets.R % @] MyRscript.R % | house.pets % AR |B% 17 Graphs.R* =] Workspace  History -
[ [[]source onsave = G # - [=#Run | %% | | #Source v | i | 4 [ | [#*Import Dataset~ | 3 (=
1 » | Data
2 Tibrary(car) # By John Fox and Sanford weisberg .
3 'I'ibraryErg'I) # By Daniel adler and Dunc‘an Murdoch A 4x2 double matrix -
4 B 4x2 double matrix =)
é # Scatterplot per group house. pets 3 obs. of 4 variables ]
7 scatterplot(prestige ~ income|type, boxplots=FALSE, span=0.75, data=Prestige) Values
8 feed character [3]
9 # scatterplots in matrix form
10 pets character [3]
11 scatterplotMatrix(~ prestige + income + education, span=0.7,data=Prestige) run numeric[2]
12
13 # 3D graph, scatter3d is from the --car package. It will open in a separate window. weight numeric[3]
14
15 scatter3d(prestige ~ income + education, id.n=3, data=Duncan)
Files Plots Packages Help -]
— }"i‘)Zoom & Export= Q_, ;;e/CIearAII EJ
11:7 [Top Level} = R Script =
Console H:MyData/RFiles/ =0 fype
= scatterplot(prestige~income|type, boxplots=FALSE, span=0.75, data=Prestige) o be
g 4 prof
+ wc
The plots tab will display the graphs.
o
. [T I
The one shown here is created by i
o o
. . . D © -
the command on line 7 in the script g ]
58 o |
above. S
. Q]
See next slide to see what happens &

when you have more than one graph 5000 10000 15000 20000 25000

income

13



Plots tab (2)

MPREREY L. il Peoh 1 P Syt 4 T e

File Edit Code View Plots Session Project Build Tools Help

9l-l=-1 A = | project: (None) ~
? ] HousePets.R % 3] MyRscript.R = | house.pets * A |B% @] Graphs.R* = Workspace = History =
[ [[]sourceonsave @ O /= [=#Run | ®% | [ #Source ~| i | <% [@ | [#ImportDatasetr = (&
1 ~| Data
3 i 2 wWei i
2 'I'!braryl.:car') # By :IDhtj Fox and Sanford weisberg A 4x? double matrix E|
3 Tibrary(rgl) # By Daniel adler and Duncan Murdoch
4 B 4x%2 double matrix 2]
é # scatterplot per group house, pets 3 obs. of 4 variables 1]
7 scatterplot(prestige ~ income|type, boxplots=FALSE, span=0.75, data=Prestige) Values
8 ) ) feed character [3]
9 # scatterplots in matrix form
10 pets character[3]
ié scatterplotMatrix(~ prestige + income + education, span=0.7,data=Prestige) run numeric[32]
13 [ 2D graph, scatter3d is from the --car package. It will open in a separate window. weight numeric[3]
14

15 scatter3d(prestige ~ income + education, id.n=3, data=Duncan)
Files Plots Packages Help

-l & }‘9 Zoom | & Export= Q_, §/CIearAII
131 Top Level) = R Script &
Console H:/MyData/RFiles/ 0 5000 15000 25000
= scatterplot(prestige~income|type, boxplots=FALSE, span=0.75, data=Prestige) -
= scatterplotMatrix(~ prestige + income + education, span=0.7,data=Prestige) I ‘tlge
=

20 40 6O 8O

25000

Here there is a second graph (see
line 11 above). If you want to see the
first one, click on the left-arrow icon.

10000

1]

14
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Plots tab (3) — Graphs export

To extract the graph, click on “Export” where you can save the file as an image (PNG, JPG,

etc.) or as PDF, these options are useful when you only want to share the graph or use it in a
LaTeX document. Probably, the easiest way to export a graph is by copying it to the clipboard
and then paste it directly into your Word document.

Files Plots Packages Help 1 Copy Plot to Clipboard

& 2 Zoom | H Export~ | @] | 3 Clear Al
& Save Plot asImage... Width: |630 Height: 417 £..iMaintain aspect ratio Update Preview
T save Plot as PDF... Is000 25000

r 2 Copy Plot to Clipboard... E’t’ = -
ke cCr\..ihecJ,.:E":t 0 5000 15000 25000
E: plct‘tc the 3 5
4 clipboard := o - r tlge =
TR TRT T TR N T TR N Tl AR fu]

[=
§ — o o N L=
& P /\{‘mome ‘ -
[l o o 2 -

T} - o
[=]
% o ] . 2] )
& ncome

0 10000

3 Make sure to select ‘Metafile’

Copy as: () Bitmap @ Metafile 4 Copy Plot Cancel

5 Paste it into your Word document 15



3D graphs

File Edit Code View Plots Session Project Build  Tools  Help

-l - =14
@ HousePetsR x @ ]MyRscriptR % | | |housepetsx | A% | |Bx @ Graphs.R .
[ Source on Save Q Z - = Run | %% | | % Source ~

; Tlibrary(car) # By John Fox and sanford weisberg
3 Tlibrary(rgl) # By Daniel Adler and Duncan Murdoch
; # Scatterplot per group
g scatterplot(prestige ~ income|type, boxplots=FALSE, span=0.75, data=Frestige)
g # scatterplots in matrix form
ig scatterplotMatrix(~ prestige + income + education, span=0.7,data=Frestige)
ig # 3D graph, scatter3d is from the --car package. It will open in a separate window.
i; pcatter3d(prestige ~ income + education, id.n=3, data=Duncan)

151 Top Level} = RS5S¢

Console H:/MyData/RFiles/ =» e
> scatterplot{prestige~income|type, boxplots=FALSE, span=0.75, data=Frestige)

= scatterplotmatrix(~ prestige + income + education, span=0.7,data=Prestige)

> scatter3d(prestige ~ income + education, id.n=3, data=Duncan)

>

3D graphs will display on a separate
screen (see line 15 above). You won't
be able to save it, but after moving it
around, once you find the angle you
want, you can screenshot it and paste
it to you Word document.

prestigewu

minister [




