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T his month we continue our exploration of window interfaces for R: R Commander - a simple drop
down menu system; and Rcgi - a CGI based web interface to R. The following is an excerpt from the R
website http://www.r-project.org:
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R is a language and environment for statistical computing and graphics. It is a GNU project
which is similar to the S language and environment which was developed at Bell
Laboratories (formerly AT&T, now Lucent Technologies) by John Chambers and colleagues.
R can be considered as a different implementation of S. There are some important
differences, but much code written for S runs unaltered under R. R provides a wide variety
of statistical (linear and nonlinear modeling, classical statistical tests, time-series analysis,
classification, clustering, ...) and graphical techniques, and is highly extensible. The S
language is often the vehicle of choice for research in statistical methodology, and R
provides an Open Source route to participation in that activity. One of R's strengths is the
ease with which well-designed publication-quality plots can be produced, including
mathematical symbols and formulae where needed. Great care has been taken over the
defaults for the minor design choices in graphics, but the user retains full control. R is

available as Free Software under the terms of the Eree Software Foundation's GNU General

Subscribe to _Public License in source code form. It compiles and runs out of the box on a wide variety of
Benchmarks UNIX platforms and similar systems (including FreeBSD and Linux). It also compiles and
Online runs on Windows 9x/NT/2000 and MacOS (from Introduction).

Starting R in the SDI Mode

At this point it is assumed that you have installed R and have an R icon on your desktop (see the earlier
Benchmarks Online article on downloading and installing R). Additionally, it is assumed that you have
installed all of the supporting R Commander (Rcmdr) packages. To use the Rcmdr library, we will want
to configure the R system window to have a "single document interface™ mode (sdi). Right mouse click
the R icon on your desktop and select properties. Add " --sdi " to the Target field after the Rgui.exe
statement (see below). Click apply, then ok. Double click the R icon on your desktop to start the R
system.
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R 2.0.0 Beta SDI Properties i |

General Shortout | M et are Wersion

R R 2.0.0Beta 501

T arget type: Application

T arget location: bin

Target: FProagram File 2 -z

¥ Bunin separate memory space. | Bun az different user

Start in: I"E:'xF'ru:ugram Files R na2000de"

Shortzut key: INu:une

Bur: I Mormal window j

Comment; I

Find Target. .. | Ehangelcun...l

Ok I Cancel | Apply |

Loading the R Commander (Rcmdr) Package

To load the Recmdr package, select Packages from the main menu bar in your main R console window
and select Load Package. Select Remdr in the list. The Remdr window system will appear.
Alternatively, you can manually load the Rcmdr package window from the main R console window
by typing the "library"” function, with the appropriate library, into the command prompt:
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|F R Console

i _|ol x|
File Edit Misc Packages Help

=
R : Copyright 2004, The R Foundation for 3tatistical Computing
Version 2.0.0 Under developmwent [(unstable) (2004-06-03), I3IBN 3-900%

F iz free software and comes with ABIOLUTELY NO WARRAMTY.
You are welcome to redistribute it under certain conditions.

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

f
F iz & collaborative project with many contributors.
Type 'contributorsi)'

for more information and
'oitation()'

on how to cite B in publications.
Type 'demo()' for some demos, 'helpi)' for on-line help, or
'help.start () ' for a HTHML browser interface to help.

Type 'gf)' to guit E.

> librarg(Rcmdr]I

.
4| | L

After selecting the Remdr package in the package selection window OR by loading the package
manually, the following menu system will appear:
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R Commander i [m]

File Edit Data Statistics Graphs Models Distributions Help

:ulet D ata zet: | <Mo active dataset: Edit data zet | Yiew data setl Model: | <Mo active model: Ml

f o

G

f o

Some Fundamentals of the Rcmdr Window System

The Remdr window system can be resized by "grabbing™ one of the corners of the window with the
mouse (hover over the corner until you get a "double-headed™ arrow" then press your left mouse button
and drag the mouse). The upper window in the Rcmdr window is a script window where commands can
be typed and then be submitted for processing. Once these commands have been typed in, the commands
can be highlighted and the "Submit" button can be clicked. Alternatively, a right-mouse click on the
highlighted script brings up a small menu where the script can be submitted for processing.
Additionally, this menu can be used to find, select all, delete, copy and paste scripts that are in this

window. Type the following script in the R script window; highlight the script; right-mouse click and
"Submit" the script:
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R Commander - 10| x|

File Edit Data Statistics Graphs Models  Distributions Help

:c:l%ﬂ: Data zet: | <Mo active datazet: Edit data zet | Yiew data setl kodel; Ml

x<-—rnormi(30]) _I
hist [x) Submit

Cuk

Copy

Paste -
LI Delete _,I_I

Find. ..

Select all ;I

w
4| | >

Submitting the R script above, generates 30 random normal numbers; places them in the object "Xx";
displays the object "x"; and then generates a frequency distribution of the numbers (histogram). The
bottom window of the Rcmdr generates the output from your R commands. You can scroll through this
output; copy, cut, and paste the output.
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R Commander -0 x|

File Edit Data Statistics Graphs Models Distributions Help

Eﬂ: Data zet: | <Mo active dataset: Edit data zet | View data SEtl h odel: Ml

rrnori (30)

[

> H<—rnorr30)
Y

[1] -1.64463596 -0.043955871 0.53432024 1.51065200 -1.90670113 O.%

[7] 1.05309295 0.47225434 0.50326244 -0.57903772 -0.34461794 0.3
[13] 1.90405213 -1.174913585 -1.00356514 -0.05670504 0.08162636 1.5
[12] -0.183278839 2.1532007¢ 1.25403735 -0.47775569  1.59295251 -0.5
[25] -0.51395599 -0.55241504 -1.10257473 0.156582651 0.52454550 -0.2

> hist (x)

-,
4| 3

The following graph is also generated:

Histogram of x
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Additionally, using the drop down menu system in Rcmdr generates a script that appears in the script
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window. This convenience allows one the benefit of the drop down menu system, but also allows one to
learn the R command language set as well. Additionally, commands that are generated by the window
system can be saved to a script file for additional processing at a later time. For an example, lets generate
a normal density function from the menu system (click "ok" to accept the default normal density
parameters):

R Commander -0 x|
File Edit Data Statistics Graphs Models | Distributions Help
R Data set | <N active datasets | M [ormal distribution Mormal quantiles. .. bt
aaidx k distribution L4 Marmal probabilities. ..
Chi-squared distribution ® Flat normal distribution. ..
¥<-rnorm(30) o
N F distribution L4
o '
hist (%) I Binomial distribution
Poisson distribution L4
il
* H<-rnorm(30) ,:J
X

[1] -1.64463596 -0.043935871 0.53432024 1.510658900 -1.90670113 O,

[7] 1.05309295 0.47225434 0.50326244 -0.57903772 -0.34461794 0.3
[13] 1.90405213 -1.17491355 -1.00356514 -0.05670504 0.08162636 1.5
[12] -0.152785 39 2.15320076 1.25403735 -0.477755658 1.59295251 -C
[25] -0.81395399 -0.55241804 -1.10287473 0.15682651 0.52454880 -0.2
> hist (x)

T

w
«| | 9

The following R script is generated in your script window; and the following is generated in your output
window:
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R Commander -0 x|
File Edit Data Statistics Graphs Models Distributions Help
Data set:| <No active datasets | Edt data set | View data set|  Modst | <ho active model> Submit |
Eﬂ: ata zel 0 active datase it data et | Yiew data sel ode 0 active mode ‘_l
® :J

hist(x) .x <- =seqi(-3.291,
plot|.x, dnorm(.x, wean=0,
abline (h=0, col="gray™)
remove [ . x)

5.291,
sd=1}

<

length=100)

; Xlab="x", ylab="Densitv", main=expr

<

Y :J
[1] -1.64463896 -0.043988371 0.83432024 1.51063900 -1.20870112 0.7
[7] 1.05309295 0.47225434 0.50326244 -0.579203772 -0.34461794 0.3

[13] 1.90405213 -1.174913558 -1.00356514 -0.05670504 0.08162636 1.5

[19] -0.1582785 32 2.15320076 1.25403735 -0.47775568  1.592895:251 -C

[25] -0.8513955899 -0.55241504 -1.10257473 0.15682651 0.52454380 -0.2

> hist (x)

FoWM <— Sedq(-3.291, 3.Z91, length=100)

> plot(.x, dnorm(.x, mean=0, =3d=1), xlab="x", vlsh="Densitvy", main=ex

> abhline (h=0, col="gray"™)

> remove [ .x)

—

o

Notice that when your graphic image is generated that a history of plots are recorded. Click on
"History" then ""Recording'. This should be checked as it is turned on when Rcmdr starts. You can use
your "PAGE-UP" and "PAGE-DOWN" keys on the keyboard to flip back and forth through the various
plots you have generated.
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|F R Graphics: Device 2 (ACTIVE) _{o] x|
File | Histary Resize
v Recording
Add INS rmal Distribution: n=0, 5 =1
Replace
Prewious Falp
Mexk PgDown

Save to variahble. ..
et From variable. ..

Clear hiskory
=
ooy
T o
(]
; ]
/z’
= _///
< I I I I I I I
-3 -2 -1 0 1 2 3

On the File menu option of your R graphics device you will notice that you can copy your image to your
clipboard for insertion into other Windows programs (i.e. Microsoft Word). Also you can print the image
out as well.
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| R Graphics: Device 2 (ACTIVE) I [=]
File History Resize
Save as 4 I
Copy bo the clipboard as a Bitmap  CTRL+C . _ D _
_ as aMetafle CTRLHW || S
Prink... CTRL+P
close Device
p—
o
-
=
m i~
T O 7
[}
A
=
s
-
o -
L]
I I I I I I I
-3 -2 -1 0 1 2z 3
X

Running R scripts from your Rcmdr window in your Rcgi Web
Interface and Vice-Versa

Now we want to Start a web browser at the following link:

http://rss.acs.unt.edu:/cgi-bin/R/Rprog

Paste the R script from your R Commander window into the R Web interface:
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Program Input

Clear the B program l

¥<—rhnorm(30) _*_I
x

hist (®)

X €= seg(-3.291, 3.2921, length=100)

plot (.x, dnorm(.x, mean=0, sd=1), xlakb="x", yvlab="Density", main=expression
[paste|"Normal Distribution: ™, wu, " =0, ", sigwma, " = 17)), type=T"lT)

abline (h=0, col="gravy™)

remove [ x)

Fun the B Pragram || Display Graphic (GIF) |

The "Clear the R program' button will clear the text from the CGI window; The "'Display Graphic

(GIF)™ button will display any images that have been generated. Running the R script produces the
following text:
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Program Output

www% Reference 1Z2385:Z0040616115431

E : Copyright 2004, The R Foundation for 3tatistical Computing
Version 1.9.0 (2z004-04-12), I3EN 3-900051-00-3

F iz free software and comes with ABZOLUTELY NO WARRANTY.
Tou are welcome to redistribute it under certain conditions.
Type 'license()' or 'liecence|()' for distribution details.
F iz & collabhorative project with many contributors.

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

Type 'demo()' Lfor some demos, 'helpi()' for on-line help, or
'help.start()' for a HTHML browser interface to help.
Type 'g()' to gquit E.
> postscript ("/twp/Rfout/12385.Rps™, horizontal=FAL3E)
> ¥<-rhnorrm(30)
4
[1] 2.208536075 -0.075356146 1.505779711 -0.543955008 -0.015220103
[6] -1.586712326 -0.445050519 -0.139256333 -1.333271165 -0.154997330
[11] 0.0214¢1790 -0.162244954 0.0062928734 0.092021108 -0.002851723
[16] —-1.674924965 -0.227965454 0.016542216 2.233093633 0.7471835350
[21] -0.274493061 -1.101367206 -0.444523478 -0.298343350 -1.270545969
[26] 0.155130381 0.939933519 -0.346617798 0.525746462 -1.444021370
> hist (x)
o.M <— seq(-3.291, 3.291, length=100)
> plot.x, dnorm{.x, mean=0, sd=1), xlakb="x", vlab="Density", mwain=expression(pa
> abline (h=0, col="grav™)
> oremove [ .x)
>
>

Graphical Output: High Cuality PostZcript (fast) or Low Quality GIF (slow)

The R script that is processed is produced with the output below the R script. Viewing the graphics can
be done by selecting the "*Low Quality GIF" link at the bottom of the page OR the *'Display Graphic
(GIF) button at the top of the page. A graphic image(s) is generated within the browser:
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S
-
o -
| | | | |
-2 -1 o 1 2
X
Momal Distribution: p =0, o =1
=+
=]
2]
i

Here we see that the script produces two images. These images can be printed from your browser.
Additionally, a right-mouse click on these images will allow you to copy to your clipboard for pasting
into other programs (i.e. Microsoft Word), or for saving to a file. To get back to the script window,
press the Back Page on your web browser. You can continue to click the "Back Page" on your browser
to get to the point from which the script window was generated (such as from within an HTML
document). Note: you can right-mouse click on the ""Display Graphic' button or the ""Low Quality
GIF" button and select the **Open in new window"* option to open your graphics in a separate
window from your script window.

Creating a Data-frame to Use within R Commander

In R we can create a number of different data objects. We can create scalars (single numbers), vectors
(concatenated scalars - a single column or single row of numbers), or a matrix (concatenated vectors -
several adjacent columns with multiple rows). Additionally, data can be of type "'character' or
"numeric™. Vectors and matrices must be all of one type or the other. For example:
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R Commander

File Edit Data Statistics Graphs Models  Distributions Help

=10l %]

:c:l%ﬂ: [ata zet: | <Moo active dataset: Edit data zet | Yiew data setl Maodel: | <Mo active model: Ml

x<-3

X

wo-c(3,6,10)

w

vo-matrix(c (3, 6,10,12), ncol=z2)

¥

z<-matrix(c("rich™, "bob™, "alice®, "stewart™), ncol=2)
z

|
7

=

i

oM

[1] 3

F o wWE—(3,6,10)

W

[1] 3 & 10

> oyo-matrix(c(3,6,10,12), nool=2)

T
[-1] [,Z]
[1,1] 3 10
[2,] 3 1z
r Ew-matrix(c("rich™, "hokh"™, "alice'™, "stewart™), ncol=2)
*
[,1] [-2]
[1,] "rich"™ "alice™
[2,] "bokh™ "stewart”
ki

7

We could not mix character type "rich™ and the numeric type "3" in a vector or matrix. We need a "'data-
frame'" for this purpose. The data-frame is what is we will refer to a rectangular data matrix where
columns are "variables" or measurements on each respondent and rows are the distinct respondents. For
example, a column could consist of names, another column might consist of salaries. "Names" would be a
character variable and "Salary"” would be numeric variable in the same data matrix. R Commander will
need all data that will appear in the drop down dialog boxes to be in the form of a data-frame so that
variable information can be utilized in the menu system. To create a simulated data-frame we can use the

following script:
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=10 x|

R Commander
File Edit Data Statistics Graphs Models Distributions Help

Eﬂl Data zet: | <Mo active dataset: Edit data zet | Yiew data setl Maodel: | <Mo active model: Ml

¥e-matrix (rnorm(25), ncol=5) :I
¥.df<-data.frame ()
¥.df

13

> X<-matrix(rnorm(25), ncol=5)

> w.df<-data.frame (x)
> w.df

1 2 Ha H4q X5
1 1.1145311 -0,124215301 0.2029461 -1.1525245 -0.56910140
2  D0.70925252 0,23105173 -0.71589123 -0.3073210 -0.01410050
3 D0.7521856 -0.,05325003 -0.4255449 -1.0541697 -0.045359403
4 —-1.1639083 -0,25998419 0.3927075 -0.5252488 -1.02630715
5 -0.43885859 —-1.00899739 0.2252969 -0.2611645 0O.545354494
-

f o

Notice that the data.frame function generates default variable headings: X1, X2, X3, X4, X5. These
would represent variables for respondents. The numbers 1,2,3,4,5 would represent different respondents.
Next, notice that the "Data Set"* icon is grayed out and there is "<No active dataset>"". Click the "Data
Set" icon button and a drop down menu list will appear. Select the "x.df" object:
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R Commander o [m]

File Edit Data Statistics Graphs Models  Distributions  Help

:ulgﬂ: [Diata zet: | <M active datazet: | Edit data SEtl View data setl Model: | <Ma active models Ml
il x| B

Xe-WALLIX (ENOrD [rata Sets [pick one]
¥.df<-data.framn -
. df . df ;I

ld
Cancel | Help

1]

> X<-matrix(rnorm(25), ncol=5)

> w.df<-data.frame (x)
> ow.df

1 2 Ha H4q )
1 1.1145311 -0.,124215301 0.2029461 -1.1525245 -0.56910140
2 D0.70825252 0,23105173 -0.71589123 -0.3073910 -0.01410050
3 D0.7521856 -0,05325003 -0.4255449 -1.0541697 -0.04359403
4 —-1.1639083 -0.25998419 0.3927075 -0.5252488 -1.02630715
L -0.4388859 -1.00899739 0.2252969 -0.2611645 0,.54538444
-

f o

Notice that there is now an "Active data set" called x.df.
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R Commander -0 x|

File Edit Data Statistics Graphs Models  Distributions  Help

]-%11 [rata zet: | w.df Edit data seti| View data setl tadel: Ml

¥<-matrix (rnormi25), nool=5) ;I
®.df<-data.frame (%)
®.df

attach(x.df)

> ¥<-matrix(rnormi(25), ncol=5)

> x.df<-data.frame (x)
> x.df

i1 iz 3 o’ 5
1 1.1145311 -0.19421301 0.2029461 -1.1525245 -0.56910140
2 0.7095252 0.23108173 -0.7189123 -0.3073910 -0.01410050
3 0.7521856 -0.05528003 -0.42535449 -1.0541697 -0.04535924058
4 -1.1639083 -0.25998419 0.3927075 -0.52524585 -1.02630715
5 -0.4388859 -1.00899739 0.2252969 -0.2611645 0O.54535444
S

> attachi(=x.df)

f o

This mechanism allows a user to switch between different data sets for viewing and editing. Simple
editing and viewing in a spreadsheet fashion can be accomplished by selecting *'Edit data set'* or ""View
data set™:
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R Commander _ o [m] a ol
rl +
File Edit Data Statistics Graphs Models  Distributions  Help
A
Rﬂ_t Dlata ==t |« Af F dit data '{"ﬂfll'n"iﬂh\l data <~|=-II badal | b artive mndsls ,Suhmlt" T T T [
. |7 Data Editor - 0| x|
wc-mat FEle Edt Help
e g?‘ X1 %z %3 %4 %5 vars
x.
1 1.114531 —-0.194213 0.2029461 |-1.152525 |(-0.5691014
attach 2 0.7095252 0.23105817 -0.71891253 | -0.3073210(-0.0141005
fix(x. 3 0.7521856 |-0.053258003 | -0.4288449|-1.054170 | -0.0453594058
dizaci 4 [-1.163205 |(-0.259954Z2 0.392707%5 |-0.5252488(-1.026307
attac
5 (-0.43383859(-1.003997 0.2252969 |-0.26ll6d5(0.5453844
]
Kl i
]
=]
> ¥<-m| 10
A 11
s b
12
1 1.1 13
2 0.7 14
3 0.7[ 18
4 -1.1
5 -0.4 e
> 17
15
> atta 14
= fix|
> detach(x.df) ot B
> attachix.df)

i

NOTE: Make sure that you close the editing or viewing window before opening or moving to other
windows!! There is a limitation of the spreadsheet program in that it doesn't work well with other
windows that are concurrently open. For this reason, edit, enter or view your spreadsheet and finish this
task before moving on to other window movements or dialog boxes. Remember, in general you will
need to have an active data set in order to use the menu systems - unless you are using the menu
system to generate a graph or data (not ACTING on data).

K7

Using other Menus in R Commander

In general, the variables of the data-frame will appear in the men dialog boxes. Selecting these variables
with the mouse will make them active in the dialog box. For example to generate a histogram:
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Submit] |

Xx<-matrix (rnorm(25), nool=5)
¥.df<-data.frame (x)
x.df

avcach x.d 15

Wariable

MHumber of bins: |<autu:|>

> attach(x.df)

=

iz Scaling
Frequency counts
> Ma-matrix (rnormo r
F ®x.df<-data.framn FEEANETSS
w w.df Denzities g
x Cancel Hep || %S
1 1.6930%9616 0. | 7003201
2 0.20455301 -1.3620575 -0.6627072 0.28467146 -0.23611582
3 -1.13326647 -0.2296875 1.10587715 -1.252195334 -0.6166926
4 -0.028594799 -0.9373149 1.7152786 0.09291171 -1.2749649
5 -0.49379015 -0.9155546 -0.54135897 -0.33554018 -0.8351507

i

Producing the following density plot (a histogram with a relative frequency on the y-axis):
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