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What is ‘R’ ?

“Ris a language and environment for statistical computing and

graphics. It i1s 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

modelling, classical statistical tests, time-series analysis,
classification, clustering, ...) and graphlcal techniques, and is
highly extensible. The S Ianguage Is often the vehicle of choice
for research in statistical methodology, and R provides an Open
Source route to participation in that activity.”

From the R Project Web page - http://www.r-project.org/ @
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Kepler and R

R language has many similarities to the Kepler
expression language

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

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

R has ability to create sophisticated graphic displays

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



Simple R Workflow
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REXpression Actor Parameters
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EE:I_( Arrays and Graphical Output
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Graphics automatically saved as images and sent to &l | f

‘graphicsFileName’ output port (as file name)

R text output automatically sent to ‘output’ port
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Array Records and Data Frames

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

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

Record of Arrays

=

{AAA={"one", "two","three","four"}, BBB={1,2,3 4}}

AAA BBB

one 1

two 2

three 3

four 4
summary(df)

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

RExpression

o R [

File Help
LLA EEE ;l
four :1 Min. :1.00
one i1 1=t Cu.:1.75
three:1l Median :2.50
twa i1 Mean 12.50
Jrd Qu.:3.25
Max. 14,00
>
-
Kl | LI_I




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: outputl <- inputl

3) Connect a “Display” actor to your new output
port

4) Run the workflow

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



EEK; EML DataSource Sequence Inputs

ImageJ

Sequence To Array3
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=

This is an example where sequences of emlDataSource data are converted to
arrays and the arrays are then combined using a Record Assembler. This creates
a record which is, in effect, a 3 column table. That record (table) is then

input to an RExpression actor where it is changed into an R dataframe. The

rAata framea ie than ciimmarizad and Adienlauvad ae a 'naire’ nlnt

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




Configuring a DataSource
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R Regression Analysis Example
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This is an example of how one can carry out a simple
I!near regression analysis using R and add the regression _|o] x|
Wit line to a scatter plot.
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R Summarize Table By Species

population abundance monitoring: Fall 2000 mid-marsh and creekbank infaunal and epifaunal r

RExpression Actor

ImageJ

=[olx|

480x480 pixels; RGE; 900K

Display
R
s g
= - |EI| x|
2 File Help
= &
+ , 'Geukensia', 'Geukensia', 'Geukensia', 'Geukensia', 'Geukensia', 'Geukensia
o 5 + , 'Geukensia', 'Geukensia', 'Geukensia', 'Geukensia', 'Geukensia', 'Geukens:
=) <. o+ . '"Polvmesoda', 'Polymesoda', 'Polvmesoda', 'Polvmesoda'’, 'Polymesoda', 'Pol
+ , 'Polvmescda', 'Folvmesoda'’, 'Polvmesoda’, 'Polymesoda’, 'Polymesoda'’, 'Pol
o g + , 'Crassostrea', 'Crassostrea', 'Crassostrea', 'Crassostrea’, 'Crassostrea’,
w o > e¢nt <- (0, O, O, 4, 0, 0, 0, O, 3, 1, 1, 0o, o, o, o, o, 2, 1, O, O, 54, 11t
+ , o, 0o, o, 0, o, o, 0, o, 0o, o, 0o, o, o, o, 0, o, o, o, o, o, o, o, o, o, 0O,
[an] + , o, 0o, o, o, o, o, 0, o, 0o, o, 0o, o, o, o, 0o, o, o, o, o, 13, O, o, Q, O, ¢
=+ § o | aaa <5 TTont, factor (spp)l
o | o o | surmary (aasa[[11])
™ o o 2 Min. 1st Qu. Median Mean 3rd Qu. Max.
g - _%_ 0.00000 0.00000 0.00000 O.012Z266 O.00000 1.00000
o a — > swmwary(asal[2]1]1)
T T T T T T T Min. 1st Qu. Median Mean 3rd Qu. Max.
E i \ 0.0000 0Q.0000 O0O.0000 O.2125 0.0000 4.0000
Crassostrea Geukensia llyanassa Mela
N (=
-
4 | | 3




Using Multiple R Actors

Plant community response to fertilization at Sapelo Island, Georgia
property{"KEPLER"}+"Iw0rkﬂ0wsz#Sapelr:l_lsIand_data.txt"*1 Simple File Reader
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Draft BEAM workflow with seperate actors for (1) converting
input data to site by species matrix, (2) bootstrapping
species/area estimates, (3) linear regression of average
number of species versus log10 transformed area, and

(4) plotting average number of species against log10 area.




Using Multiple R Actors - Result
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Interactive R in Kepler
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