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Outline

e Basics

 Bit different, eh?
* Features, User interface
e Data Mining
* Feature generation, evaluation, visualization
* Generate and use model
o Scripting
R, Groovy, Jython
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Basics
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e Tree

30/06/2014

- Flow editor [adams_setup.flow -- fhome/fracpete/documents/conferences/eResearchNZ2014/workshop/images] = +

File Edit Debug Execution View Window

D@ |- v ]

adams_setup

f Actors r Clipboard rHeIp r Parameters

] Flow
-] CallabIeActors
WekaClassifier DacisionStump
FileSuppIier ${HOME Fidevelopment/datasets/ucinominalflabor. arff
[Ff) WekaFileReader automatic (DATASET)
5] WekaClassSelector last, name: *

ﬁ WekaFilter ReplaceMissingvalues

& WekaEvaluationSummary  [output relstion]
=) Display x:left, vitop, W:640, H:420, fort: Monospaced-PLAIN-12

()] WekaCrossvalidationEvaluator weksClassifiersstup, folds: 10, s=ad: 1, s=quer |

q] I |

& cs/ Wekallasstelector

o () wekaclassifiar

o= [t*] WekaClassifierOptimizer

o [tR| WekaClassifierRanker

o= |17 WekaClassifying

o [fF8) WekaClusterEvaluationSummary
o (B} wekaclustarar

o= . WelkaClustering

o [fit) WekaCrossvalidationClustererEvaluator
o [ WekaCrossWalidationBEvaluator
o= [fiy] WekaCrossWalidationSplit

o [f8) WekaEvaluationSummary

o || WekaEvaluationvaluePicker

o [fuf) WekaEvaluationvalues

o (Fs) WekaExperiment

o () WekaExperimentEvaluation

o () WekaExtractarray

o [iE) WekaExtractPLSMatrix

o= @ WekaFileReader

>

o [F) wekaGetinstancevalue

o= it WekalnstanceBuffer

o= WekalnstanceDumper

o [[Ey] WekalnstanceBvaluator

[ »

1]

Search |

Flow.WekaFilter

Peter Reutemann
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Basics (3)

e How it works

* No explicit connections
* Actors snap into place in tree

* Color coded with name (+ annotation)

standalone (no 1/O)

F<] source (only O)

@ transformer (1/O)

“E| sink (only [)

control actor (data flow)

30/06/2014 Peter Reutemann 5 0f 23



Basics (4)

THE UNIVERSITY OF

& WAIKATO

 Advantages

30/06/2014

compact layout

scales to 1000s of actors

context-aware adding of actors
Interactive components

modular framework (Maven)

easy to add acctors: 1 Java class, 1 icon

Peter Reutemann 6 of 23
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Basics (5)

* Limitations
e only 1-to-n connections with tree layout
* only single input/output
* Countermeasures
 callable actors: n-to-1
e containers: multiple outputs

 variables: change options at runtime
 internal storage: reuse data in multiple locations

30/06/2014 Peter Reutemann 7 of 23
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Feature
Machine learning/data mining

Data processing
Streaming
Spreadsheets
Imaging
Graphics output
Visualization
Scripting
Documentation
Web

Other

30/06/2014

Available

WEKA, WEKA webservice, MOA, MEKA, parameter
optimization, experiment generation on-the-fly, setup
generators, time series

WEKA, R-Project, XML, XSLT, XPath, HTML, JSON
MOA, Twitter (record/replay)

MS Excel (r/w), ODF (r/w), CSV (r/w), Gnumeric (r/w)
Imaged, JAI, ImageMagick, Gnuplot, OCR (tesseract)
BMP, JPG, PNG, TIF, PDF

Scatter and line plots, Images, GIS (OpenStreetMap)
Groovy, Jython

DocBook, HTML

HTTP, FTP, SFTP, SSH, Email, Webservices

de/-compression (tar, zip, bzip2, gzip, lzma), Java code
generation

Peter Reutemann 8 of 23
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User interface

* Main interfaces available from

WEKA, MOA, MEKA, ImageJ
 Visualization

Preview browser, Time series explorer, Openstreetmap
* Tools

Flow editor/runner, Text editor/diff, PDF Viewer,
Spreadsheet file viewer

* Misc preference and configuration panels

30/06/2014 Peter Reutemann 9 of 23
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Data Mining

 Lesson: Image processing

Caltech 101 dataset

http://www.vision.caltech.edu/Image Datasets/Caltech101/
Pictures of objects belonging to 101 categories

« Examples

e Lesson downloads

https://adams.cms.waikato.ac.nz/ernz2014.html
30/06/2014 Peter Reutemann 10 of 23


http://www.vision.caltech.edu/Image_Datasets/Caltech101/
http:/adams-test-internal.cms.waikato.ac.nz/ernz2014.html

Data Mining (2)

 Get a feel for the data

- Preview browser -

Eile View Window
Files
${HOME}/docu

M

image_0001.jpg
image_0002.jpg
image_0003.jpg
image_0004.jpg
image_0005.jpg
image_0006.jpg

| Search ‘

|x:9 v:153 Zoom: 163.4%

Preferred handler |adam5.gui.tnn|5.previewhruwser.ImageHandIer ‘v|

30/06/2014 Peter Reutemann 11 of 23
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* Analyze categories

9 Flow

E 5E!|ECtDiFE!CtGI’"_:,I‘ directory: ${HOME}/documents/conferances/eR esearchMZ2014/workshop/data/101_0ObjectC ategories [stops flow if canceled]

$u] Setvariable @{dir} [REPLACE]

_ ) - Display - + x
¢ [®)list categories File Edit View
[t FileSystemSearch DirectorySearch (@{dirt [SORT_EY_MAME]) BACKGROUND_Google: 467 el
Faces: 435
[$4] SetVariable @{sub_dir [REFLACE] Faces easy: 435
Leopards: 200
? count Motorbikes: 798

accardion: 55

[ FileSystemSearch FieSearch (@4{sub_dir} [SORT_EY_MAME]) airplanes: 800

anchor: 42
lel) ArrayLength enenors |
[$4] Setvariable @{num} [REPLACE] barrel: 47
bass: 54
9 determine category beaver: 48
binocular: 33
BaseMName bonsai: 128
. brain: 93
[$u) SetVariable @{category} [REPLACE] brontosaurus: 43
buddha: 85

? output info butterfly: 91

@ CombineVariables @{categorvt: @{numk camera: S0
cannon: 43
S| Display xleft, v:top, W:640, H:420, short title, font: Monospaced-PLAIN-12 car_side: 123

ceiling fan: 47
cellphone: 59
chair: 62
chandelier: 107
cougar_body: 47
cougar_face: &9
crab: 73
crayfish: 70

rrocodile: S0 al

30/06/2014 Peter Reutemann 12 of 23
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Data Mining (4)

 "Fancy” display of categories

9 Flow

B SelectDire ctory directory: ${HOME} docurnents/conferences/eResearchNZ2014)workshop/data/101_0ObjectC ategories [stops flow if canceled]

[$4] Setvariable @{dirt [REFLACE]

9 init spreadshest ~ Flow.display data.SpreadSheetDisp - + x
NEWSPFEEdShEEt name: Category,Count, cols: Category, Count, row type: DEMSE, sheet: SpreadShast Eile
=] SetStorageVvalue sheet |Categry (1 |"|
e list categories Row| Category |[Count
= FileSystemSearch DirectorySearch (@{dirt [SORT_BY_MAME]) L i B/2
= (BACKGROUIND, 457 =
($4] Setvariable @{sub_dir} [REPLACE] 3 |Faces 435)f
» @ o e
_ sopards
| FileSystemSearch FileSearch (@{sub_dir} [SORT_BY_MAME]) g Motgrbikes 708
ArrayLength 7 accordion 55
_ 2 l|airplanes g00|
(4] Setvariable @{num} [REPLACE] T T
? determine category 10 |ant 42
BaseName 11 |barrel 47
: 12 |bass 54
Set‘u’ariable @{category} [REPLACE] 12 |beaver 46
14 |binocular 33
T i
7 (I add row 15 |bonsai 128
=) storageValue sheet 16 |brain g8
SpreadshestinsertRow after: last, insert: '?' [no copy] 1; EL%’EE:aurUS gg
ﬁ set category row: lastical: 1, value: (@ {categaory}, no copy 19 |butterfly a1
ﬁ set count row: lasticol 2, value: @{num}, no copy 20 |camera 50
21 [cannon 43
=) setsStoragevalue sheet 57 lcar side 123 ||
9 display data 23 leeiling fan a7 -

StorageVvalue shest
M SpreadSheetDisplay x:left, v:top, W:640, H: 4280, fort: Monospaced-PLAIN-12, decimals: 2, optimal

13 of 23
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» Generate features/training data
(FJ Flow

? CallableActors
= progress Xleft, ¥:top, W:540, H:420, short title, fort: Monospaced-PLAIN-12
E SelectDirectory directory: ${HOME}documentsiconferences/eResearchMZ2014/workshop/datai101_ObjectC ategories-2classes [stops flow if cancelad]
$v] Setvariable @{dirt [REPLACE]

? create output filename

AppendName  train.arff Instance Explorer: raw data view

[$4] Setvariable @{outfie} [REFLACE]
9 list categories 5500.00-

[ FileSystemSearch pirectorysearch (@{dirk [SORT_BY_MAME])
[$4) SetVariable @{sub_dir} [REPLACE]
determine category 4000.00-
BaseMName
[$4] SetVariable @{cstegory} [REFLACE]

Internal value

L3 CallableSink progress
9 traverse images \
FileSystemSearch FileSearch (@{sub_dir} [SORT_BY_MAME]) . Ml . ‘I. J|‘ | |||“
8 |aIReader 100000 i | \'lmlﬂHI' u | ‘ '. l '|'|\|‘|’,1‘mI | n‘” “'ﬁ|

IHF] JAIFlattener Histogram LT T ! A g -,..\.|

WEkEF”tEF Add -T 5TR -M category -C last ST T e T2 '350' T T 'sool

Attribute Index

4] WekaSetinstanceValue last -= @{category}

WekalnstanceDumper ArRFF: @ outfil=}
30/06/2014 Peter Reutemann 14 of 23
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[} Flow
? CallabIeActors
g |54/ train
) TeSt $u] Wariable @{dstasst}
WekaFileReader automatic (DATASET)
WekaFilter stringTaMaominal -R last
WekaClassSelector last, name: *

{| WekaClassifierSetup @{classifiert

=i
w

classifier

HistoryDisplay x:left, v:top, W:300, H:420, font: Monospaced-PLAIN-12, # tokens: 1, entry name var: classifier
SetWariable @{sstupst = ${TMP Hiclassifier_setups.txt
b | Start

? select dataset
S e u p S & SelectFile directory: ${CWDT [stops flaw if canceled]

SetVariable @{dstasst} [REFLACE]
? remove setups
$u Variable @{sstupst
Al DeletaFila ol g
¢ (1) generate Jas
P WekaClassifierGenerator |42/2 paramsters

Corvert AmyToCommandline
A0 DumpFile @<{sstupst (append)
¢ generate RandomForest
it WekaClassifierGenerator RandorForestil parameter
Corvert AmyToCommandline

A0 DumpFile  @4{sstupst (append)

¢ (Ftest setups

$u/Variable @{sstupsk

TextFileReader LineArrayTextReader
T m ArrayProcess Class: weka.classifiers. Classifier

E’E TOTIVETL Cormrnandine] oAy

@ WekaClassifierRanker 3 best, 2 folds, training data: train, threads: #cores
[l

ArrayToSequence

fB Convert AmyTaCommandine
(54) Setvariable @{classifier} [REPLACE]
? avaluate
3] CallableSource train
30/06/201 4 WekaCrossvalidationEvaluator wekaClassifierSetup, folds: 10, seed: 1, parallelthreads: #cares 1 5 Of 23
WekaEvaluationSummary  [confusion matrix, class details]

£5] CallableSink HistaryDisplay
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¢ [F)Flow
7 [tA) callableActors

S| HistoryDisplay x:left, v:top, W:200, H:480, font: Monospaced-PLAIN-12, # tokens: 1, entry name var: name

[ ] Eva I l l ate ~\ SequencePlotter xright, v:bottom, W:200, H:350

) WekaClassifierSetup RandomForest -l 110 -K 0 -5 1 -num-slats.

B WekaThresholdCurve Xoright, ¥:top, W:740, H 480, provider: WekaThresholdCurve (X:left, v:top, W:840, H:480, class label: first, x-axis: False Postive Rate, y-axis: True Pc
e ? generate output parsllel, threads: #cores
classifiers
WekaEvaluationSummary
£5] CallableSink HistoryDisplay
¢ {Sihroc
[:IS CallableSink welksThresholdCurve
7 {Satroc plot

ContainervaluePicker Evalustion [outputs switched]

@ Convert wekaEvaluatiorToThresholdCurve
@ Convert-1 wekalnstancesToSpreadShest

SpreadSheetPIotGenerator generator: XvFlotSenerator (x: False Positive Rate, v cols: True Fositive Rate, prefix cols: -none-, separator: , meta-data: -none-)

? PlotContainerUpdater FLoOT_naME
StringReplace replace ' * with '@{nams}'
[:IS CallableSink SequencePlotter X: False Positive Rate (Num) w ||Y: True Positive Rate (Num) -
I}ﬂ SelectFile directory: ${CWD} [stops flow if cancelad] Colour: Threshold (Num) ¥ ||Select Instance hd
[Ffl WekaFileReader automstic (DATASET) — Clear Open save | jiter () J

Plot: ThresholdCurve

I | =

ﬁ WekaFilter stringToMaominal -R last

[F%] WekaClassSelector last, name: *

] Full
[$u) Setvariable @{name} = full [REPLACE]

e

&

WekaCrossvalidationEvaluator wekaClassifiersetup, folds: 10, sead: 1, a5 3

t3] CallableSink generate output

? per—fold

[§u] Setvariable @{fold: = 0 [REPLACE]

4
4

[i7] WekaCrossvalidationSplit folds: 10, seed: 1, relation: @ o

o 0.5 1

[ud IncVariable @{fold}, INTEGER, inc: 1

[§u) Setvariable-l @{name} = fold-@{fald} [REPLACE, expand] Class colour
30/06/2014 (i}l WekaTrainTestSetEvaluator wekaClassifierSetup o 8.5 1
t3| CallableSink generate output
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Data Mining (8)

 Build and use model

¢ [F)Flow
SetVariable @{modelr = ${TMP}/10L madel
k| Start
T determine # of classes
$v/variable @{modsl
{15 WekaModelReader

U ontainervaluePicker Header [outputs switched] v Flow.make predictions.Display - +
o [Tkree glle Edit View
airplanes
(%) Wekalnstancesinfo nUM CLaSS LABELS airplanes
($u) SetVariable @{num labels} [REFLACE] alrplanes
airplanes
i:¥ wekalnstancesinfo cLass LaBELS airplanes

SequenceTolrray Length: @{num_labels}, Class: -from 1st element-
Stringloin alus: .
[§v) Setvariable @d{labels} [REPLACE]
? make predictions
(& SelectFile directory: ${CWDT [stops flaw if canceled]
J&lReader
JAIFlattener Histogram

9 Eﬂ UpdateProperties props: fiter.nominalLabels, vars: labels

ﬁ:-'j WekaFilter add -T MOM -M category -L Faces, airplane...
WekaClassSelector last, name: *
(Y wekaclassifying @{madsl

()

ContainerValuePicker classification label [autputs switched]

E| Display x:left. v:top, W:640, H:420, font: Monospaced-PLAIN-12

30/06/2014 Peter Reutemann 17 of 23
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* Lesson: Scripting with R, Groovy, Jython

* Near Infrared (NIR) data in proprietary Bruker SPC format

* hyperSpec R package reads certain SPC files
http://cran.r-project.org/web/packages/hyperSpec/

* Install R packages

> install.packages("Rserve")

> install.packages("hyperSpec")
» Configure Jython $HOME/.jython

python.security.respectJavaAccessibility=false

30/06/2014 Peter Reutemann 18 of 23



Scripting (2)

 Use rkward to inspect data

> rkward recover0.RData - Unnamed [modified] - RKWard - + =
File Edit Wiew Workspace Run Data Analysis Plots Distributions Windows Settings Help
E Openy | @ Create y H Save y
(C) Al ) Mon-Functions () Functions| ! 1  Llibrary(hyperSpec)
== 2 spc =
3] Show All Environments L. hyperSpec: :read.spc("/home/fracpete/documents/conferences/eResearch
&L, nNz2e14/workshop/data/spc/nir.spc”)
Show Hidden Objects 3 data = attr(spc, "data")
a 4 v = data[3]
F Y 5
hame Labe] 5 x = as.matrix(v, ncol = 780)|
= spcl
- [ spe
- @ sLOTS - rkward_recover0.RData - Object Viewer: spc - RKWard - + x
221 wavele... File Edit View Workspace Run Data Analysis Plots Distributions Windows Settings Help
H
= log E[)pen' [ & Create 5 HSave'
-z label _ _
J zend © Al ) Non-Functions () Functions T Unnamed [modified] % | @ Object Viewer: spc % ’Z]
v Z | show All Environments spc Full location: spc@datall’spc’l] Type: Matrix Dimensions: 20, 700
. d./tspc ] Show Hidden Objects Class(es): matrix
=[5~ data summa i
3 ry (x) || print (x) || str (x)
51 z.end Name 4 | Label | L _
+ spcl Ready | Update
-l spe
: - @ sioTs [,1] [,2] [,3] [,4] [,51 |,
+] [Fl _ 3 - | [1,] 2.00483%9e-084 2.004839e-84 2.00483%2-04 2.2340192-04 2.486557e-04 2
) . o Wavele... [2,] 1.766906e-04 1.766906e-04 1.766906e-04 1.967231e-04 2.187846e-04 2
p :ﬂf log [3,] 9.918917e-04 9.918917e-84 9,918917e-04 1.112556e-03 1.246416e-03 1
l Update J -1"13 label [4,] 1.129632e-83 1.129632e-83 1.129632e-03 1.255681e-03 1.394287e-03 1
- z.end [5,] 2.763258e-05 2.763258e-85 2.763258e-05 3.872066e-05 3.411546e-05 3
= Command log (@R Console [ Help search , [6,] 2.562266e-085 2.562266e-85 2.562266e-05 2.845243e-05 3.155792e-05 3
4 [7,] 4.9087890:-04 4.907890e-04 4,907890e-04 5.464124e-04 6.077032e-04 6
Ready. _ L7 spe [8,] 1.237299e-83 1.237299e-83 1.237299e-03 1.356814e-03 1.4864282-03 1
-l Bl data [9,] 1.142323e-03 1.142323e-83 1.142323e-03 1.283041e-03 1.439434e-03 1
51 z.end [18,] 1.958791e-83 1.958791e-83 1.958791e-03 2.169813e-03 2.4811852-03 2 |
S1z [11,] 9.427367e-05 9.427367e-05 9.427367e-05 1.0533702-04 1.175565e-04 1|
C o [12,] 8.893249e-05 8.893249e-05 8.893249e-85 0.8783852-05 1.096166e-04 1
= 1 F e e e e T s T T R N e T - T - B - L e T T T e e e e Tl i . . | V. L e | = Y
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 Connect to R via Rserve and run script to

extract double matrix

? Flow
Rserve host: localhost, port: 5311
& SelectFile directary: sfCwD:
$u] Setvariable @{fie} [REPLACE]
RTransformer script: libraryl hyperSpec)inspe = hyperSpecirea...,
FE] Convert DoubleMatrixToSpreadshest
[HB Comvert-l SpreadShestfddRowlD (, start: 1)
@ Convert-2 TransposeSpreadshest

T Branch parallel, threads: #cores

1| SpreadSheetDisplay x:lsft. vtop, W:640, H:420, fort: Monospaced-PLAIN-12, decimals

9 SEquence

Flow.Branch.SpreadSheetDisplay

SpreadSheetPlotGenerator generastor: SimplePlots

1 SequencePlotter xleft vitop, w200, H:250

30/06/2014 Pet

File
Row| 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
1 Al B/2 c/3 D/4 E/5 Fi6 GJ/7 HiB
2 | 0.00020| 0.00018[ 0.00099| 0.00112) 0.00003| 0.00003| 0.00049] 0.00124] 0.00114[|~
3 [ 0.00020] 0.00018[ 0.00099] 0.00112[ 0.00003] 0.00003] 0.00049] 0.00124] 0.00114[[=|
4 | 0.00020] 0.00018[ 0.000099] 0.00112) 0.00003] 0.00003] 0.00049] 0.00124] 0.00114
5 | 0.00022] 0.00020[ 0.00111] 0.00126[ 0.00003] 0.00003] 0.00055] 0.00136| 0.00128
6 | 0.00025] 0.00022[ 0.00125| 0.00139] 0.00003] 0.00003[ 0.00061] 0.00149] 0.00144
7 | 0.00027] 0.00024] 0.00139] 0.00155] 0.00004] 0.00003] 0.00068] 0.00163| 0.00161
8 [ 0.00031] 0.00027] 0.00156| 0.00171] 0.00004] 0.00004[ 0.00075| 0.00178| 0.00181
9 [ 0.00034] 0.00029] 0.00174| 0.00190[ 0.00005] 0.00004| 0.00083] 0.00194] 0.00202
. 10 [ 0.00038| 0.00033] 0.00194[ 0.00210[ 0.00005| 0.00005] 0.00092 0.00212[ 0.00224
return: DoubleM atrix 11 [ 0.00042| 0.00037| 0.00216[ 0.00232[ 0.00006| 0.00005] 0.00102| 0.00231[ 0.00251
12 | 0.00046| 0.00040] 0.00239 0.00256[ 0.00006| 0.00006] 0.00111[ 0.00252[ 0.00280
12 [ 0.00051] 0.00045] 0.00267| 0.00282( 0.00006| 0.00006] 0.00124| 0.00274[ 0.00312
14 [ 0.00055| 0.00049] 0.00295 0.00310[ 0.00008| 0.00006] 0.00137| 0.00298( 0.00346
15 [ 0.00062| 0.00054] 0.00328[ 0.00341[ 0.00008| 0.00008] 0.00151[ 0.00323[ 0.00285
16 | 0.00068| 0.00059] 0.00363] 0.00375] 0.00009] 0.00008] 0.00165 0.00351 0.00426
17 [ 0.00075| 0.00066] 0.00402[ 0.00411[ 0.00010] 0.00009] 0.00182| 0.00380[ 0.00472
18 [ 0.00082| 0.00072] 0.00443[ 0.00451[ 0.00011] 0.00010] 0.00200[ 0.00412[ 0.00523
19 [ 0.00090] 0.00079] 0.00485[ 0.00493[ 0.00012| 0.00011] 0.00220[ 0.00445] 0.00577
20 | 0.00099] 0.00087| 0.00539[ 0.00540[ 0.00012| 0.00012] 0.00240[ 0.00481[ 0.00637
21 [ 0.00109] 0.00095] 0.00593 0.00590[ 0.00013| 0.00012] 0.00263 0.00520[ 0.00703
22 [ p.00119] 0.00103| 0.00651| 0.00844[ 0.00016| 0.00012] 0.00288[ 0.00561[ 0.00774
23 [ 0.00130] 0.00112] 0.00715] 0.00702[ 0.00017| 0.00016] 0.00314[ 0.00604[ 0.00851]| |
2|4 000141 0.00122] 0.00724] 0.00 esl 0.00019[ 0.00017] 0.003432[ 0.00650 onnqqia Il
1 I 3
Spectra
Vis. D
vl |1.0 -
= 1=
5.0+ vl |0
vl [4.0
7 r
- L4
3 v
E v
" 2,54 =
L)
Z —
v]
v
v
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Scripting (4)

« Use Groovy to compute 1* derivative

9 FIu::-w
Rserve host: localhost, port: 6311 spc2spreadsheet.groovy ...4/workshop/flows) - GVIM2
@ SelectFile directory: ${CWD} File Edit Tools Syntax Buffers Window Proegramming Spell Help

[$] Setvariable @{fie} [REPLACE] 0 o m 8|~ B o » « | B3 o

RTransformer script: librarylhyperSpec)inspc = hyperSpec:rea..., return: O

def—h-@-ﬁ- ${HOME}documents/conferences/eResearchMZ201 4fworkshopiflows/s null if everything is fine, otherwise
Groovy ${HOME}docurnents/conferences/eResearchMZ2014/warkshopiflows) ’ i
Convert DoubleMatrixToSpreadShest i ted String doExecute() {
= input = m InputToken.getPay
matrix = new D e[input.l
ength; i
ouble[input[i].length - 1]
;: n < input[i].length; J
input[i]l[n] - input[il[n -

Convert-l SpreadShestAddRowlD (, start: 1)
Convert-2 TransposeSpreadShest

o= Branch parallel, threads: #cores

Flow.Branch.Sequence.SequencePlotter

File atrix[i row
Spectra
T m OutputToken = new Token(matrix)
RE return
v
vl |4.0
o ¥
E Z
:L;l v] |7.0
3 v] |8.0
¥ |9.0
v [10.0
¥l |11.0
v
v
. . , v] [14.0 = 21 of 23
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Scripting (9)

« Use Jython to computer 1* derivative

g Flow
Rserve host: localhost, port: 5311
& SelectFile directory: s{CwD}

$u] Setvariable @{fis} [REPLACE]
RTransformer script: librarylhyperspeclinspe = hyperSpecirea..., return: DoubleMatrix
ython ${HOME}documertsiconferences/eResearchMZ201 4fwork] spc2spreadsheet.py + (~/do...2014/workshop/flows) - GVIM3

G—ﬁ@-@#}"- ${HOME}/documents/conferences/afesearchMZ201 4/ worl File Edit Tools Syntax Buffers Window Erugramming 5pE'|| HE'|FJ

m Convert DoubleMatrixToSpreadshest
0 E 8 | —~ -« B QA +» « | BE & | %

al

FE| Convert-l SpreadShestAddRowlD (, start: 1)

@ Convert-2 TransposeSpreadShest

xecute(self):
0= Branch paralel, threads: #cares doExecute(self]

self.m InputToken.getPayload()

ange(len(inp)):

inp[n]
ut = zeros(len(rowin) - 1, java.lang.Double)
-1 in xrange(len(rowin) - 1)
rowout[i] = rowin[i+1] - rowin[i]

) g ;. TorName |
.m OutputToken = Token(matrix)

30/06/2014 urn None
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