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What is ‘R’ ?

““R is a language and environment for statistical computing and R is a language and environment for statistical computing and 
graphics. It is a GNU project which is similar to the S languagegraphics. It is a GNU project which is similar to the S language
and environment which was developed at Bell Laboratories and environment which was developed at Bell Laboratories 
(formerly AT&T, now Lucent Technologies) by John Chambers (formerly AT&T, now Lucent Technologies) by John Chambers 
and colleagues. R can be considered as a different and colleagues. R can be considered as a different 
implementation of S. There are some important differences, but implementation of S. There are some important differences, but 
much code written for S runs unaltered under R.much code written for S runs unaltered under R.””

““R provides a wide variety of statistical (linear and nonlinear R provides a wide variety of statistical (linear and nonlinear 
modellingmodelling, classical statistical tests, time, classical statistical tests, time--series analysis, series analysis, 
classification, clustering, ...) and graphical techniques, and iclassification, clustering, ...) and graphical techniques, and is s 
highly extensible. The S language is often the vehicle of choicehighly extensible. The S language is often the vehicle of choice
for research in statistical methodology, and R provides an Open for research in statistical methodology, and R provides an Open 
Source route to participation in that activity.Source route to participation in that activity.””

From the R Project Web page From the R Project Web page -- http://www.rhttp://www.r--project.org/project.org/



R Example

With only 3 lines, one can read a data table,
plot all combinations of column data, and
summarize the data



Kepler and R

•• R language has many similarities to the Kepler R language has many similarities to the Kepler 
expression languageexpression language

•• R language emphasizes operations on vectors, R language emphasizes operations on vectors, 
matrices, and tables (matrices, and tables (‘‘data framesdata frames’’) rather than ) rather than 
scalars. (This eliminates many explicit looping scalars. (This eliminates many explicit looping 
statements)statements)

•• Many detailed statistical operations and data Many detailed statistical operations and data 
manipulation routines already exist in Rmanipulation routines already exist in R

•• R has ability to create sophisticated graphic displaysR has ability to create sophisticated graphic displays

•• Being able to call R routines from Kepler greatly Being able to call R routines from Kepler greatly 
simplifies many workflows  simplifies many workflows  



Simple R Workflow

Just drag an 
RExpression actor 
to the work area, 
add a director, 
and connect the 
output to a display

Result is the 
same as one sees 
running the R 
script from the 
command line



RExpression Actor Parameters



Arrays and Graphical Output

R Script:
ccc <- aaa + bbb
ccc
plot(aaa,bbb)

Adding ports automatically creates R objects with
the port name [e.g.  aaa <- c(1,2,3,4)]

Graphics automatically saved as images and sent to
‘graphicsFileName’ output port (as file name)

R text output automatically sent to ‘output’ port



RExpression – Ports & Parameters

Adding ports creates R objects
from Kepler tokens

R script is a parameter of the
RExpression actor which
uses port names



Array Records and Data Frames

Tables are represented as ‘Data Frame’ objects in ‘R’

A Ptolemy ‘Record of Arrays’ can also represent a table

R Script: 
summary(df)

where ‘df’ is the R
dataframe created
automatically when
a record of arrays is
passed to an input 
port

AAAAAA BBBBBB

oneone 11

twotwo 22

threethree 33

fourfour 44



RExpression Output Ports

R vectors can also be assigned to output ports
1) Create a new output port with the “Configure

Ports” dialog
2) Assign one of your arrays to the output port

like so: output1 <- input1
3) Connect a “Display” actor to your new output

port
4) Run the workflow

You should see your input1 array output on your output 
port.



EML DataSource Sequence Inputs

EML DataSource actor provides table data from SEEK Ecogrid

Column data from table can be supplied in various ways

Sequences of tokens from EML DataSource can be converted
to arrays and then to a Record for input to RExpression



EML DataSource as Column Record

EML DataSource can be configured to create a “Column
Based Record’ directly for input to RExpression



Configuring a DataSource



R Regression Analysis Example



R Summarize Table By Species



Using Multiple R Actors



Using Multiple R Actors - Result



Interactive R in Kepler
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