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Chapter 1

Introduction

R is a language and environment for statistical computing and graphics. ADAMS-
R provides an interface to R. It works by starting R as a server using Rserve[3],
then communicating with Rserve through TCP. R code can be parsed and eval-
uated by Rserve through this connection and the result of any calculations can
be returned.

1.1 Limitations

There are some limitations:

e Rserve does not provide any callback functionality so it cannot easily be
used as a complete front-end for R;

e It should be possible to make plots within R and save them to the filesys-
tem, but at this stage it is not possible to display R plots within the
ADAMS system in any interactive way (other than as plain images) as
Rserve lacks the callback ability of other interfaces such as JRI.

e The ability to run multiple simultaneous connections to Rserve is limited
to 1 on Windows, according to http://www.rforge.net/Rserve/doc.
html#inst:! “Windows lacks important features that make the separation
of namespaces possible, therefore Rserve for Windows works in coopera-
tive mode only, that is only one connection at a time is allowed and all
subsequent connections share the same namespace.”


http://www.rforge.net/Rserve/doc.html#inst
http://www.rforge.net/Rserve/doc.html#inst
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Chapter 2

Setup

1. The R software package is required, and is available here: http://www.
r-project.org/l

2. Once R is installed, you need to install Rserve:

e The easiest way to do this is to open R and type install.
packages ("Rserve")

e Otherwise, if you are on a Unix-based system, you can type
R CMD INSTALL Rserve_1.7-0.tar.gz on the command line.

More detailed instructions can be found here: http://www.rforge.net/
Rserve/doc.htmll

3. Now you need to launch Rserve, there are two options for this:

e The easiest way is to tell ADAMS the file path of R and Rserve us-
ing the preferences dialog in ADAMS, an example of a path to R
on Mac OSX is: ~/Library/Frameworks/R.framework/Resources/
bin/R64 and to Rserve is: ~/Library/R/2.15/library/Rserve/
1ibs/x86_64/Rserve. This allows ADAMS to start Rserve for you,
whenever it needs to run.

e Otherwise, you can start Rserve yourself by following the instructions
here: http://www.rforge.net/Rserve/doc.html.


http://www.r-project.org/
http://www.r-project.org/
http://www.rforge.net/Rserve/doc.html
http://www.rforge.net/Rserve/doc.html
http://www.rforge.net/Rserve/doc.html
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Chapter 3

Flow

3.1

Actors

The following flow actors are available:

RSource — This can execute an R script and, like any other source ac-
tor, produces output (in the form of integers, doubles, strings, arrays of
doubles, and matrices of doubles) to be passed through the flow.

RSink — This sink takes input of the same types that RSource produces
as output and executes a supplied R script, which can refer to the input
data through the variable X, other flow variables can be referenced through
@{variable}. Where X is used, RSink (and RTransformer) simply sub-
stitue that text for the name of an assigned variable in R, so to access an
element of a matrix, for example, you would use X[1] [2], etc.

RTransformer — This behaves much like a combination of RSource and
RSink in that it takes input data, and produces output data. It also takes
an R script and can access the input data just like RSink.

RStandalone — This is basically just a way to execute an R script from
within adams. It doesn’t take any input or produce any output within the
flow.

11



12 CHAPTER 3. FLOW

3.2 Examples

3.2.1 Standalone script

ADAMS allows you to simply run R scripts that neither have input nor output,
but you can still use variables and placeholders defined within the ADAMS
framework. The example ﬂowEl in Figure uses the RStandalone actor to
execute an R script (see Figure . This script uses an ADAMS variable for
the filename of the generated plot.

~ Flow editor [adams-r-standalone.flow -- /home/fracpete/development/projects/adamsfamily/adams/adams-r/src/ma. - + x
File Edit Run View Window
cl=la ]+ [¥]
adams-r-standalone | {|"Actors | Clipboard [ Help | Parameters | Quick Edit |
Flow Ty COUTTOT DT TaTS T TaaorT -
Generates a plot from a random sample of numbers and saves ¢ (37 Conditionalstandalones o
? itto a PNG file, allin the same R seript. The filename of the o [:] ConscleWindow
generated image is then displayed. o (8] DatabaseCheck
Rserve host: localhost, port: 6311 (8) DatabaseConnection
SetVariable @d{fie} = s{EXAMPLE_FLOWSHoutputigraph png DeleteFile
RStandalone script: x <- sample(1:100, 200, replace=T)\npnal ExecsqL L
ExternalFlow
B varisble @{fier o (£5) ExternalStandalone
Convert StringToFils o (@) Gridview
[rEl Convert-1 FisTostring o b4 Hashsetinit
(=) Display xlef, rtop, W:640, H:430, font: Monospacad-PLAIN-12 o (E) InitstorageCache
o Java
o JavaExsc
o (v) MakeDir
o (in) Namedsetup
o [F) Queuelnit
L
RegisterFlow
Rserve
o b Scripted
>
o SetVariable
¢~ (8] standalenes
o (@) stopwatch
o (& Tabview
o Tab\ecleanun
o (7] Tool
o [ transformer [+]
Search |
=
Flow.RStandalone

Figure 3.1: Flow with standalone R script.

ladams-r-standalone.flow
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o x

x <- sample(1:100, 200, replace=T)
png{"@{file}")

plot{x)

dev.off(}

=

Figure 3.2: The standalone R script.
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Figure 3.3: The generated plot.
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3.2.2 Generating data

With the RSource actor you can use R to generate data and feed it into the flow
like any other ADAMS source actor. The example flow?]in Figure [3.4] generates
an array of random numbers, transforms it with log2 and then uses ADAMS to
plot the array data (see Figure .

v Flow editor [adams-r-source.flow -- /home/fracpete/development/projects/adamsfamily/adams/adams-r/src/main/fl - + %
File Edit Run View wWindow

o]=[= []> ]

adams-r-source | 4| Actors | Clipboard [ Help | Parameters | Quick Edit |
@ TtV aTTeTe -
¢ @ & (2] Lookp N

Uses R to generate an array of random numbers and plots them.

o [ LookUpTable

=] Rserve host: lacslhost, port: 6311
F ﬁMaksCuntamsr

RSOUrCe script: x <- samplei1:100, 200, replace=Tiinx2 < __. return: DoubleArray. & () MathBxpression
ArrayToSequence o [#n] NamedSetup
[ MakePlotContainer name: x. type: PLOT o[ NewArray
SequencePlotter x:lef, V:top, W:200, H:350 & i} NewDOMDocument
o NewList
-

NewProperties

NewReport

NewSpreadSheet

OptionProducer

OptionTraverser

o (ify) PasteFromClipboard y

RandomNumberGenerator
o] SQUIdSupplier

& [5er] Scripted

o ([ SelectDateTime

o [@) SelectDirectory

o SelectFile

o (0] SelectObjects

equencesource

preadshestDbReader

tart

torageForLoop

o~ (Bl storageVvalue

o [@] Storagevaluesarray =

Search |

==

Flow.RSource

Figure 3.4: Flow with RSource actor.

2adams-r-source.flow
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-

¥ <- sample(1:100, 200, replace=T)
x2 =<- log2(x)

]

Figure 3.5: The data generating R script.

A Flow.SequencePlotter
File
Random numbers
; Vis. D
f %
N :
I
s
2 3
14
0 :
) 40 80 120 160 200
%| Search
Index i

Figure 3.6: Plot of the random data generated by R.
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3.2.3 Transforming data

CHAPTER 3. FLOW

Using the RTransformer actor, you can use R to easily transform data within a
flow using R scripts. This allows you to use a plethora of R packages, all within

the workflow environment.

3.2.3.1 Double matrix to double

R offers a lot of transformations and calculation around matrices. The example
flowP] turns a CSV string into a double matrix and calls R to calculate the
determinant of the matrix (see Figure [3.7]).

~ Flow editor [adams-r-matrix_determinant.flow -- /h acp
File Edit Run View Window

[]= @] [« [a][+] %]

lopment/projec ily

adams-r-matrix_determinant |

Actors | Clipboard | Help | Parameters | Quick Edit |

Flow

° This flow creates a (square) doubla matrix from & spreadshest
in string format and then calculates the determinant of it.
The resukt of the ealeulation is displayed

RServe host localhost, port: 6311
StringConstants AB.C 123451783
#8 Convert-l UnBackoucte
P8 Convert-2 stringToSpreadshest
Tee
MBLriX X-left, V:top, W:640, H:480, shart title, fort: Monospaced-PLAIN-12, decim|

Convert SpraadshestToDoubleMatrix

-

RTransformer script: det{x), return: Double

[E) Determinant of matrix Xright. v:top, W:640, H:420, short title, fort: Monospaced]

o (8] NamedSetup =
o ObjectArrayToPrimitiveArray
(=) PassThrough

o [24 PrependDir

- PrimitiveArrayToObjectArray
o =) PropertiesFilsReader

< [1) RTransformer

# ReportDbUpdater
ReportField
ReportFileReader

& [*k) ReportFileWriter

o [ ReportMathExpression

&= [knd Round

o o] Scripted M
la SequenceToArray
SequenceToCollection
SetArrayElement
SetDatabaselD =
SetlD
SetPlotContainervalue
SetProperty
SetPropertyvalue
SetReportFromFile
SetReportFromsource
SetReportValue
SetstorageValue

o SetSystemProperty

o [$4) Setvariable |
o idl anrt =
4 il [»]| || search |

Flow.RTransformer

Figure 3.7: Flow for calculating the determinant of a matrix.

3adams-r-matrix_determinant.flow
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3.2.3.2 Double matrix to double matrix

You can also turn matrices into matrices again, rather than just calculating a
single value as in the previous example. The example flow]| transforms the cells
of the double matrix using log2. See Figure [3:8

~ Flow editor [adams-r-matrix_transformation.flow --
Eile Edit Run

fracpete/d

iew Window

adams-r-matrix transformation |

Flow

This flan demanstrates how to load a deuble matrix fram

5 sprasdshest and tramsforr it with sn R seript (applying log2 to rmatris)
The result of the transformation is displayed.

v @

Rserve host: localhost. port: 6211

FileSupplier ${EXAMPLE_FLOWS}datalbolts.csv
SpreadsheetFil d
Tee

original Xright, Y:top, W:640, H:480, short title, fort: Monospaced-PLAIN-12, de

reader: CsvSpr:

-

B Convert spreadshestToD aublem atrix

(¥ RTransformer script: matrix<-log2(X). return: DoubleMatrix

Convert-1 DoubleMatrixToS prasdshest
1092 isft, Yitop, W:E40, H:480, short ttls, fort: Monospaced-PLAIN-12, decimals: 3,

NamedSetup

o ObjectArrayToPrimitiveArray
o (=) PassThrough
PrependDir

o PrimitiveArrayToObjectArray
o [i=4 PropertiesFileReader
o (}) RTransformer
ReportDbUpdater
ReportField
ReportFileReader
ReportFileWriter
ReportMathExpression
Round

Scripted
SequenceToArray
SequenceTeoCollection
SetArrayElement
SetDatabaselD

SetlD
SetPlotContainervalue
SetProperty
SetPropertyWalue
SetReportFromFile
SetReportFromSource
SetReportvalue
SetStorageValue

o (R) setsystemProperty

o= Setvariable
o3 cart

<

Search |

Flow.RTransformer

Figure 3.8:

4adams-r-matrix_transformation.flow

Flow for transforming a double matrix.
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3.2.3.3 Double to double array

This is an example of a flow that creates a pair of spira,leﬂ It makes use of
the RTransformer actor along with the Rserve actor to create an R server. The
RTransformer makes use of a given x value and returns a pair of points, in the
form of a double array, that represent the x and y values of the spiral. See

Figures 0] and

v Flow editor [adams-r-spirals.flow -- /home/fracpete/d: lop

Eile Edit Run View Window

projec 1isfamily/ad /ad /src/main/flc -

B

*®

adams-r-spirals |

(“Actors | Clipboard [ Help | Parameters | Quick Edit

? Elsmnnmatss hom to uss Rsarva in parslel by making some nics spirals.
radius @{radust = 50
MaK @{max} = 2000
100pS @{laops} = &
Callableactors
SequencePlotter Xleft. v:top. W:300, H:300

(¥ start
Branch parallel, threads: #cores
? st spiral

Rserve host localhost. port: 6311

-

-

&[] MakePlotContainer

o (i) MatchReportFields

o (] MathExpression

Max

MessageDigest

Min

MoveFile

o [$n] NamedSetup

o ObjectArrayToPrimitiveArray
o (=) PassThrough

o [ PrependDir

o PrimitiveArrayToObjectArray
ropertiesFileReader

ForLoop for fi= 0 i<= @{maxki+=1) e
! - =
RTransformer script: offset <- 2%@{radiusHnscale <- @{radius._.. return L Ezzz:Ei:‘L;pdater
MakePlotContainer name: Plot, type: PLOT o (1) ReportFileReader L
CallableSink sequencefictter - ReportFileWriter
% {®F2nd spiral o [ ReportMathExpression
(E) Rserve host lacalhost, port: 6212 i Rﬂuntd 4
- cripte:
F i= 0= Lit=
FurLuop for (=0 i <= @{maxki+= 1) L equenceToAray
RTransformer script: offset <- 2%@{radiuskinscale <- 0.55* @..., return: D) - equenceToCollection
MakePlotContainer name: Plat, type: PLOT o etArrayElement
CallableSink sequencerlotter i etDatabaselD
o etiD
o etPlotContainervalue
- SetProperty |
o~ fin] SetPropertyvalue -
q] 0 [*] .| search |

I.RTransformer

Flow.Branch.1st spi

Figure 3.9: Flow for

5adams-r-spirals.flow

generating spirals.
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-

offset =- 2¢¥@{radius}

scale <- @{radius} * (@{max} - X) / @lmax}
x <- cos (X*pi/@{max}*(@{loops}*2))

y <- sin(X*pi/@{max}*(@{loops}*2))
c(offset + scale * x, offset + scale * y)

[ ]

19

Figure 3.10: The R script for generating the spiral from the RTransformer actor.

File
R Demo

Flow.CallableActors.SequencePlotter

140

130

1104

100

g0

80

70

60

4
¥

10, B: 148

.. ||_;.

60

70

80 g0 100 110 120

140

150

i| Search

Figure 3.11: The generated spirals plot.
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3.2.3.4 Spreadsheet to dataframe

Dataframes in R can be used to represent tables (or even nested structures).
The example ﬂowEl loads a spreadsheet and generates a linear model using the
1m command. The resulting dataframe is displayed as a spreadsheet again (see
Figure. When generating a dataframe as output, you can limit the columns

v Flow editor [adams-r-dataframe.flow -- /h fracp levelopment/projects/ad ily/adar i /src/ma - + %
File Edit Run View wWindow
o]=[= []> ]
adams-r-dataframe | 4| Actors | Clipboard [ Help | Parameters | Quick Edit |
Flow & (3 NamedSetup B
This flow demonstrates how to build a finear model o () ObjectArrayToPrimitiveArray
° from & spreadshest. The spreadshest gets automaticaly (=) PassTh h
converted into an R dataframe befare passing it inta R assThroug
The full model datais displayed as spreadshest again o= [ PrependDir
The resuk of the transformation is displayed. o B PrimitiveArrayToObjectArray
Rserve host: locslhost. port: 6311 o =) PropertiesFileReader
FileSupplier ${ExAMPLE FLOWS}idstaiboks. csv o [1] RTransformer

[ ReportDbUpdater
ReportField
ReportFileReader
ReportFileWriter
ReportMathExpression
Round

Scripted
SequenceToArray
SequenceToCollection
SetArrayElement
SetDatabaselD =
o= 0] SetlD

o[ty SetPlotContainervalue
o (4 SetProperty
SetPropertyvalue
SetReportFromFile
SetReportFromSource
SetReportvalue

o bE] SetStorageValue

o () setsystemProperty

o SetVariable -

fiil cart

<] Il [+]| | search |

2

SpreadSheetFileReader resder Reader
RTransformer script: ras = ImiX$T2080LT ~ X$SPEEDY), return: DataFrame

SpreadSheetPlotGenerator generstor: SimplePlotGenerator (plot: -default-, col
Sequen:eP\ntter X:left, ¥:top, W:800, H:350

Flow.RTransformer

Figure 3.12: Flow for generating a linear model from a spreadsheet.

that should get returned in the spreadsheet. The example flow]’] in Figure
only retrieves the residuals from the linear model, which are displayed in Figure

B.14

6adams-r-dataframe.flow
7adams-r-dataframe_columns.flow
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v Flow editor [adams-r-dataframe_c flow -- racp p /projec y 1 - + X
adams-r-dataframe_columns | :lf Actors | Clipboard [ Help | Parameters | Quick Edit |
Flow E o (bn] Namedsetup =
This flow demonstrates how to buid a lnear modsl ObjectArrayToPrimitiveArray
? from a sp The spi qets
converted inta an R dataframe before passing it inta R, o (=) PassThrough
The rasidusls of the inear madsl are plotted rependDir
Rserve host: localhost, part: 6311 o [@ PrimitiveArrayToObjectArray
FileSupplier ${EXAMPLE_FLOWS}/dataibots csv o =) PropertiesfileReader
= o (1) RTransformer
SpreadSheetFileReader reader CsvSpraadshestReader & eportDbUpdater
RTransformer seript: res = Im(X$T20B0LT ~ X$SPEED1), return: DataFrame 1 - eportField
SpreadSheetPlotGenerator generator SimplePlotGenerator (plot: -default-. col | o eportFileReader
SequencePlotter xleft, v:top, W:300, H:350 E = eportFileWriter
- eportMathExpression
ﬁRuuﬂd
- cripted
o aquenceToArray
o equenceToCollection 5
o etArrayElement
o etDatabaselD
o~ etiD
o etPlotContainervalue
- SetProperty
o etPropertyvalue
- etReportFromFile
o (3 SetReportFromsource
o etReportValue
o= k] SetStoragevalue
- SetSystemProperty
o () Setvariable
o 13 Cart hd
4] i [r Search |
Flow.RTransformer
Figure 3.13: Flow for plotting the residuals of a linear model.
v Flow.SequencePlotter - + X
File
Residuals
30.04 D
residuals
10.04
= AN M
z
2 V
L -10.0
-30.0
T T T T
0 10 20 30
q Search
row index

Figure 3.14: The residuals of a linear model.
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3.2.4 Consuming data

Using the RSink actor, you can consume data generated with ADAMS with an
R script. The example flowff] in Figure shows how to process an array of
random doubles generated with ADAMS and generating a plot using R. Figure

shows the script used for the plot generation.

~ Flow editor [adams-r-sink.flow -- /fhome/fracp

File Edit Run View Window
o 1%

projec ily/ad /adams-r/src i ] - + x

adams-r-sink |

{|"Actors | Clipboard | Help | Parameters | Quick Edit |

Flow

¢ Uses ADAMS to generate a doubls array of random nurmbers
and feeds that into the RSink actor to generate a plot.
The filename of the generated plot is displayed.

RSENVE host: localhost, port: 6311
number of random numbers @ {rnum} = 200
plot output file @{file} = ${EXAMPLE_FLOWS}/outputigraph png
Start
? using R

RandemNumberGenerator javaRandomDouble/@ {num}

[E1RSink script: pngi\* @4 fileh" nploti X \rtitle(\"Rando

[ display output filename
(3] variable @<file}
Convert StrinaToFile
P Convert-1 FieTostring
(E) Display x:left, v:top, W:540, H:480, fort: Monospaced-PLAIN-12

1] SeqUENCETOATaY Length @{numk, Class: -from 1st element-

& [H Menultem
o~ [pr| MergeFiles
o [4n] Namedsetup
Noteswriter

ropertiesDisplay
ropertiesFileWriter
rovenanceDisplay
RSink
ReportDisplay

equencePlotter
erialize

preadsheetDbwriter
preadSheetDisplay
preadSheestFileWriter

o =] source
o [J standalone
o A transformer

[N

Search |

==

Flow.using R.RSink

Figure 3.15: Flow with R script acting as sink.

8adams-r-sink.flow
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bt x

png("@{file}")

plot(x)

title{"Random numbers")
dev.off()

=

Figure 3.16: The receiving R script.

b graph.png (480x480) 100%

Random numbers
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Figure 3.17: The plot generated with R.
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Chapter 4

Troubleshooting

4.1 Windows

The flow hangs on execution — make sure that you only connect with one R actor
to an Rserve server running on Windows (Linux/Unix/Mac allow an arbitrary
number of connections). You can place Rserve standalone actors also inside
Trigger control actors, specifying different portsE]

4.2 Tests

Junit tests of the flow actors can be disabled using the following command-line
property:

-Dadams.test.flow.r.disabled=true

For instance, installing the adams-r module without running the R flow tests
can be achieved with this command-line:

mvn clean install -Dadams.test.flow.r.disabled=true

ladams-r-spirals.flow

25
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