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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 when using th Rserve approach (RStandalone, RSource,
RTransformer, RSink):

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 for Rserve

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.html.

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/
1libs/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

Setup for Renjin

In order for Renjin to take advantage of R packages, you need to add them to

your Maven build setug]
The Package repository for Renjin can be browsed here:
http://packages.renjin.org/

Thttp://docs.renjin.org/en/latest/library/using-packages.html

11


http://packages.renjin.org/
http://docs.renjin.org/en/latest/library/using-packages.html
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Chapter 4

Flow

4.1 Actors

The following standalone actors are available:
e RenjinContexrt — the context for evaluating R scripts using Renjin.
e RenjinStandalone — for executing an R script using Renjin.
e Rserve — sets the context for sending/receiving data to/from R.

e 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.

The following source actors are available:
e RenjinSource — executes an R script using Renjin and forwards the result.

e 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.

The following transformer actors are available:

e RenjinAddContext — adds the object passing through to the local Renjin-
Context.

e RenjinFileReader — for reading .rdata files.

e RenjinGetObject — obtains an object from a data structure using the spec-
ified object path.

e RenjinObjectInfo — outputs information on R objects.

e RenjinTransformer — puts the object passing through in the local Renjin-
Context and executes the script.

e 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.

13



14 CHAPTER 4. FLOW

The following sink actors are available:
o RenjinFile Writer — for writing data to .rdata files.

o RenjinSink — puts the incoming object into the local RenjinContext and
executes the scripts.

e 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.

The following conversions are available:

o RenginDoubleArray VectorToSpreadSheet — turns a double array vector (ma-
trix) into a spreadsheet.

o RenjinListVectorToArray — turns an R list object into an array.
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4.2 Rserve Examples

4.2.1 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 ﬁowEl 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.

~  metal:Flow editor [adams-r-standalone.flow — /home/fracpete/development/projects/waikato- ini i adams-r/src. i ] - + x
File Edit Run Actve View Window Help

o] [+ ]3]
adams r-standalone Flow [ Actors
=

Generates a plot from arandom sample of numbers and saves
o e Tl tha ome R st Tha gencrsed mage &
then displayed.

DeserializeToStorage u

Execsal
RServe host: localhost. port: 6311 o [E7) ExternalFlow
@1fie} = ${FL [FILE_FORWARD_SLASHES] o [£9 Externalstandalone
RStandalone script: x <- samplel 1100, 200, replace=Thpngl\"@{fie}. . [PH, Varl o (B8 Gridview
o [ Hashsetinit

Variable @«fie}. conversion: StringTostrin
@fie} gToString o [) InitPublishSubscribe
FilePreview imagetandier o [@) Initstoragecache

o () LookUpinit
o [{il) MakeDir

o [@) MemoryMonitor

o [0 Null

o (@) queuelnit

#

¢ [E) RegisterFlow

o |} RemotescriptingEngine
o @) RenjinContext

o [@) Renjinstandalone

o [@ Rserve =
o i) Scripted

o 9 setManyvariables
o () sethroperty

¢ [89) Setvariable

o [5) standalones

o (@ stopwatch

o [ Tabview

o [&) TableCleanup

(D Tool

o [ transformer =

X % o search | @

Flow.RStandalone

Figure 4.1: Flow with standalone R script.

ladams-r-standalone.flow
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- x

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

plot(x)

dev.off()

Figure 4.2: The standalone R script.

% Flow.FilePreview - + X
Eile
8 s a ey © @ @
0% o g o4 o % @
o -3 & a
a® o o °o oo 009 a o
o | ) a o o o
@ o oQ’ o o
o o e °
5 ° oo o 9 o
o @ o o o @
o o =] ]
o | o o
© ® o Do, o °
o © o o @
= O %o Q
o B Do = =
o % a
o © [
=7 3 .0 o a0 o
o
o o ] ) °
o o o Q o &
o o @ 2
< - o o ° © 05 0 a o
o o o o o
o © @ o
o o o
° o e o “ & s ©
o = o o
oo o
od @ Oq o
T T T T T
[} 50 100 180 200
Index
X: 479 Y: 419 Zoom: 99.4%

Figure 4.3: The generated plot.



4.2. RSERVE EXAMPLES 17

4.2.2 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 [4.4] generates
an array of random numbers,; transforms it with log2 and then uses ADAMS to
plot the array data (see Figure .

' 3 editor [ad ce.flow—/home/fracps proj il inil il H i 1 - + %
File Edit Run Active View Window Help

[] ]3]
o =2

Uses R to generate an array of random numbars and plots them

adamsr-source

= v
& [1) MakeContainer =
o [x) MathExpression
o [@) MemoryUsage
Moduleinfo

RServe host: locahost, port: 6311
RSOUICE seript: x <- sample(1:100, 200, replaca=T)\nx2 <- lag2(x), return: DoubleArray
ArrayToSequence

MakePlotContainer name: x, typs: PLOT NewaArray
SequencePlotter xlef. -top, W-800, H:350 Newcallection
NewList

NewMap
& [¥¥) NewProperties
o i@ NewRemoteCommand

NewTempFile

nul

@ptionProducer

OptionTraverser H

PasteFromClipboard
Source

RandomNumberGenerator

o [ ReaderGenerator

o (& Renjinsource

o [p9) SQLIdSUpplier

o [5ar) Scripted

o [uw] SelectCharset

> [& SelectDateTime

I

o [@) SelectDirectory
o @ selectFile

¢ [00) SelectObjects H
o84 Sequencesource

o b SpreadSheetDbReader
o [») start

o (i) sterageFortoop 5

X R search| |4

Flow.RSource

Figure 4.4: Flow with RSource actor.

2adams-r-source.flow
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-

% <- sample(1:100, 200, replace=T)
%2 =- log2(x)

Figure 4.5: The data generating R script.
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Figure 4.6: Plot of the random data generated by R.
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4.2.3 Transforming data

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.

4.2.3.1 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 [4.7)).

~ metal:Flow editor [adams-r-matrix_determinant.flow - pet projects/waikato- ini i adams-r/s: - + X
File Edit Run Active View Window Help

o=@ [« [ ] [%

[adams-r-matrix_determinant

Flow Actors

This flow craates a (square) double matrix from a spraadshest =
& B T s an e el e et o1 £ & outlierbatector =]
The resuk of the cakulation s displayed. ¢ (=) PassThrough
RSErVe host locakhost, port: €211 ¢ (24 Prependoir

o [ PrimitiveArrayToObje ctArray
o (I ProgrammaticTokenListener
o =) PropertiesFileReader
original matrix o (5 PropertiesTovariables

[ Matrix x:left. v-top, W:640, H:480, short title, font: Monospaced-PLAIN-12, decimals: 3, ren: e RTVE"S“’”“EV
8 Corvert SpreadshestToDoubleMatrix o 64 RelativeDir

o @ RemoteCommandReader
G RTransformer_scip: de, reters D | + @ Renjnaddcontert
(=) Determinant of matrix X:right, ¥:top, W:640, H:480, shork tile, fort: Monospacad-PLAIN-12 & (i) RenjinFileReader
o [fJ RenjinGetobject
RenjinObjectinfo
RenjinTransformer
ReportDbUpdater
ReportField
ReportFileReader
ReportFilewriter
ReportMathExpression
ReportTostorage
ReportTovariables
Round
Scripted
o [l selectarraysubset

(1] Combinevariables A.8.Cin1.2.21n4,5117.8.3, conversion: StringTaString
8 Convert (2) stringTospreadshest

Py

ethanyvariables
SethMapvalue o

e
x % 7] 0 D Search <«

Flow.RTransformer

Figure 4.7: Flow for calculating the determinant of a matrix.

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

CHAPTER 4. FLOW

You can also turn matrices into matrices again, rather than just calculating a
single value as in the previous example. The example flowf] transforms the cells
of the double matrix using log2. See Figure [1.8]

¥ wetal:Flow editor [ad:

 transfor

Fle Edt Run Active View Window Help

IEIEAC]

] » ]3]

1l fracpet projects/waikato-

adams-r-matrix_transformation

v ®

-

Flow
This flow demonstrates how to load a double matrix from
a spreadshest and transform & with an R script (applying log2 to matrix]
The resut of the transformation is displayed.
Rserve host localhost, port: 6311
FileSupplier s{FLows}idataibolts.csv. one by one. platform-specific slashes
SpreadSheetFileReader reader: CsvSpreadSheetReader
original spreadsheet
Original Xright, V-top, W- 640, H:480, short tile, fork: Monospaced-PLAIN-12, dedimals 3,

Convert sprasdshestToDoubleMatrix

script: e return:

Convert-1 DoublematriTospraadshest
(@ log2 xleft. v:top, W:640, H:480. short title. fort: Monaspaced-PLAIN-12, decimals: 3. rendering

Actors
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- [2) PassThrough
PrependDir

o [8) PrimitiveArrayToObjectArray
o[ ProgrammaticTokenListener
o =9 PropertiesFileReader
o (&) PropertiesToVariables
o [1) RTransformer

o ) RelativeDir

o | RemoteCommandReader
o [ RenjinAddContext

% RenjinFileReader

i RenjinGetObject

i) RenjinObjectinfo

' RenjinTransformer

%) ReportDbUpdater

k) ReportField

A< ReportFileReader

*8) ReportFileWriter

) ReportMathExpression
f>) ReportToStorage

) ReportTovariables

in Round

5] Scripted

[ selectArraySubset
SequenceToArray
SequenceToCollection
SetArrayElement
SetDatabaselD

SetiD
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SetMapValue

7

AL A 0 A 0 A 2 0 A A 0 2 . O

DEESE0E

Search px}
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4adams-r-matrix_transformation.flow

Figure 4.8: Flow for transforming a double matrix.
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4.2.3.3 Double to double array
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This is an example of a flow that creates a pair of spiralsﬂ 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 and

[~ metal:Flow editor [adams-r-spirals.flow --/home/fracpete/development/projects/waikato-

adams-r/sr/main/flows] - + X

file Edit Run Active View Window Help

BEC (o] Tl

adams-r-spirals Flow
T

Demanstrates hor to use Rserve in parall by making same nics spiraks
radius @{radius = 50 [STRING]
max @{max} = 2000 [STRING]
(B9 loops @1loopst = 5 [sTRING]
CallableActors
SequencePlotter Xeft v-top, W:300, H:200

[») start
Branch paraliel, threads: #cores
7 {WHist spiral

RS@rve host: locahost, part: 6311
Forloop for (i=0:i<= @{maxk: i+=1)

-

-

RTransformer script: offset <- 2@ radiushinscale <- @ {radiush * (@{max.. [Var. 5|
MakePlotContainer name Fiot. type: FLOT
CcallableSink sequencePlotter
¢ {®r2nd spiral
RSEIVE host: localhost, port: 6312
FOrLoop for (i=0;i<= @{maxki+=1
RTransformer script: offset <- 2*@-radiusHnscale <- 0.55 * @ {radius} *.. [Var. Bla|
MakePlotContainer name Plot. type PLOT
CallableSink sequencerlotter

Actors

o[ DeserializeToStorage =

o [ ExternalStandalone
o (@ Gridview

o [ Hashsetinit

o ) InitPublishsubscribe

o [@) MemoryMonitor

o [0 null

-

Queuelnit
Rstandalone

enjinContext
enjinStandalone

cripted

& [69) SetManyVariables
o [$F) SatProparty

o [ Setvariable

o [3) Standalones

o [@) stopwatch

o[ TabView

o [&) Tablecleanup

[0 Tool

o Cqtransformer -

Search a

Flow.Branch.1st spiral.Rserve

Figure 4.9: Flow for generating spirals.

5adams-r-spirals.flow
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-

offset =- 2*@{radius}

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

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

Figure 4.10: The R script for generating the spiral from the RTransformer actor.
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File
R Demo

-

140

130

120

1104

100

50

80

70

60

50 70 80 90 100 110 120 130

x

140 150 |

Figure 4.11: The generated spirals plot.
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4.2.3.4 Spreadsheet to dataframe

Dataframes in R can be used to represent tables (or even nested structures).
The example ﬂowﬂ 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

r/src/main/flows] - + X

4 ditor [ad ame.flow - { projects.
tive View Window Help

Run
o] [] ]3]
adams-r-dataframe Flow Actors
This flow demanstrates howo build 2 near madsl
4 (FD) fiom 8 sreadshet, T spreadshess gets ubormticaly o outlierDetector =
converted into an R dataframe before passing it into R. ¢[=) PassThrough
Tha full modsl dsta i displayec a zprasdshast again o[
The resuk of the transformationis displayed Prependoir

o [ PrimitiveArrayToObjectArray

Rserve  host: locahost. port: 6311 o3 ProgrammaticTokenListener
FileSupplier s{FLOWS }dataibotts.csv. ne by one. platform-specific slashes o= 1= PropertiesFileReader
> %) PropertiesToVariables

SpreadSheetFileReader reader CsvspreadshestReader
8

RTransformer script: res = Im(X§T2080LT ~ X§SPEED1), return: DatsFrame
o ) RelativeDir
OF generstor: Simpl (plok: ~dafauk, cols: 1, meta + @8 Remot eCommandAeadsr
SequencePlotter s, vtep, W20, H:250 &) RenjinaddContext
RenjinFileReader
(#J RenjinGetObject
RenjinObjectinfo
%) RenjinTransformer [
%) ReportDbUpdater
k) ReportField
Re) ReportFileReader
") ReportFilewriter
i) ReportMathExpression
o [+ ReportToStorage
o [l ReportTovariables
o [ind Round
o ) Scripted
o [ selectArraySubset
& [1) SequenceToArray
o k) sequenceTaCollection
o bi) SetArrayElement
o ) SetDatabaselD
o[ setiD
o [6) SetManyvariables
o [1) SetMapValue L
fom

7] o] searen ~— la

Flow.RTransformer

AL A A 0 200 A0 4

Figure 4.12: Flow for generating a linear model from a spreadsheet.

that should get returned in the spreadsheet. The example flow(’] in Figure [4.13]
only retrieves the residuals from the linear model, which are displayed in Figure

ZnE!

6adams-r-dataframe.flow
7adams-r-dataframe_columns.flow
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converted into an R dataframe before passing it inta F.
The residuals of the inear model are platt=d.

Rserve host: localhost, port: 6311

SpreadsheetFileReader reader: Csvspresdshestheader

FileSupplier s{FLOWS}Hdataibolts.csv. one by one. platform-specific slashes

(3] RTransformer script: res = Im{X§T20BOLT ~ X$SPEED1), retum: DataFrame

SequencePlotter Xlef, v top, W.200, H:350

SpreadsheetPlotGenerator generstor: SimplePlotGenerator (plot: -defauk-, cols: 1, meta

~ metal:Flow editor [adams-r-dataframe_columns.flow - /fhome/fracpet project: Isr - + x
File Edit Run Active View Window Ip
NEE < [*
adams-r-dataframe _columns Flow Actors
This flow demenstrates how to build a linear model B
9 (F1) from 2 spreadshast. The spreadsheat gats automatically o (05 OutlierDetector =]

o (=) PassThrough
PrependDir

o [ PrimitiveArrayToObjectArray
ProgrammaticTokenListener
o =9 PropertiesFileReader

o (&) PropertiesTovariables

o () RTransformer

o £ RelativeDir

- @ RemoteCommandReader
o (&3 RenjinAddContext

o (4 RenjinFileReader

o (fi RenjinGetObject

o [fig RenjinObjectinfo

o (&) RenjinTransformer
ReportDbUpdater
ReportField
ReportFileReader
ReportFileWriter

o [0) ReportMathExpression
ReportTostorage
ReportToVariables

o find] Round

Seripted

o [ SelectArraySubset

-

SetManyvariables
SetMapValue

fa .
LI d 1 T3] | s=arch T a
Flow.RTransformer
Figure 4.13: Flow for plotting the residuals of a linear model.
[ ~ Flow.SequencePlotter - + X |
File
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Figure 4.14: The residuals of a linear model.
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4.2.4 Consuming data
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Using the RSink actor, you can consume data generated with ADAMS with an
R script. The example flowf| 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.

v metal:Flow editor [;
it Run Active View Window Help

BECTIEEAINIRE

ink.flow — pe projec

/STC

adams-r-sink Flow
Uses ADAMS to generate a double array of random numbers
% (U L d faads that rto the RS nk actor to ganerate a plat
The generated plot is then displayed.
RSEIVe host locahost, port: 6311
number of random numbers @{rum} = 200 [STRING]

plot output file @+fier = ${FLOWSHoutputigraph.png [STRING]
Start
using R
, ona by ana

fmd Rar nerator

SequenceTOAITay length: @{num}, overlap: 0, class: -from Lst slemert-

B RSink script: prgi\"@ {fileh")\nplot(X)\rtitle(\"Random rumbers... [PH, Var]
display image

Vanab\e @1fle}. conversion: StringTostring

®

-

-

FilePreview imagsHandier

Actors

o [pF) MergeFiles
¢ [ NotesWriter
o [ra] uull
o (@ OpenFile
o @ PasteFiles
o [} PlotContainersink
+ [E ProgressBar
o [ PropertiesDisplay
o =y PropertiesFilewriter
& [53 Publish
o (&) RSink
o @ RemoteCommandWwriter
o [44 RenjinFileWriter
o [&) Renjinsink
> [i0) ReportDisplay
o [@ screenshot
o [su) Scripted
¢ [@) SendNotification
|@ sendRemotecommand
equencePlotter

o [ SimplePlot

o B SpreadSheetDbwriter
o (i) SpreadSheetDisplay

¢ P SpreadSheetFileWriter
preadsheetRowviewer
tringTree

extWriter

& source

& [ standalone

o CJtransformer

Search <

Flow, using RRSink

Figure 4.15: Flow with R script acting as sink.

8adams-r-sink.flow
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-

png("a{file}")

plot(x)

title("Randon numbers")
dev.off()

Figure 4.16

: The receiving R script.
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Figure 4.17: The plot generated with R.




Chapter 5

Troubleshooting

5.1 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]

5.2 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
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