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Il Progetto DAME (Data Mining & Exploration)

Sommario

> Integrazione in DAME di :

> Clustering Multi-livello (MultiLayerClustering);

> Modello Self Organizing Map (SOM) di tipo general purpose
=

> Modello SOM per clustering specifico per la segmentgglor@ Jii

e —

T
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Il Progetto DAME:concetto chiave

Semantic construction of BoKs

8 67 Models & Algorithms

6 BokK

Transparent computing
Infrastructure {GRID,

engine

Catalogs and metadata results
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Il Progetto DAME:architettura della suite
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Il Progetto DAME:il componente DMM

Le origini

[wociasses|

Classification

Classification

+trail Integer, DMMFi , File_in: DMMFileParam)
+test(model: Integer, dmmparam: DMMFieldParam, Fite in: DMMFileParam)
+run{model: Integer, dnmparam: DMMFieldParam, File_in: DMMFileParam)
+Cerca Max(url: String): Float
+GetConfusionMatrix(url: String)

~modelSelected: DMMInterface:

Regression
" Regression
+Ira|n(rnode| Integer, dmmparam DMMFieldParam, File_in: DMMFileParam)

(i |: Integer, dmmp: DMMFieldParam, File_in: DMMPFileParam)
+ del: Integer, ¢ DMMFieldParam, File_in: DMMFileParam)

+plot2d(file: String, int1: Integer, int2: Integer, type: String, outtype: String)
+plot3d(file: String, int1: Integer, int2: Integer, int3: Integer, type: String, outtype: String)

+MSE(url: String)
+fullstats(file: String, type: String)
+ (file: String, type: String)

DMMInterface

-n_input_neurons: Integer
-n_hidd_layers: Integer
-n_neuronsil: Integer
-n_neurons2l: Integer
-n_out_neurons: Integer
-n_train_ep: Integer
~fr_err: Integer
-max_val_gen: Integer
-gen_pop_size: Integer
-n_gen_ch: Integer
-val_el: Integer
-act_func_1I: Integer
-act_func_2l: Integer
-act_func_outl: Integer
-error_th: Double
-cross_occ_rate: Double
-mut_occ_rate: Double
-inputDataSet: String = "INPUT"
-inputTarget: String = "TARGET"
-ini_net_w: String
-w_name_in: String
-f_weights: String
-out_err: String

nnmnwﬁ\

MLP

-typeRun: Integer
-inpNodes: Integer
-outNodes: Integer
-leyer1: Integer
-iter: Integer
-actFunc: Integer
-optFanc: Integer
-errorTol: double
-inputNet: String
-inputDataTr: String
-inputDataVa: String
-inputDataTe: String
-outputData: String

-parse_command_line(dmmparam: DMMFieldParam, File_in: DMMFileParam, model: int)
+train({dmmparam: DMMFieldParam, File_in: DMMFileParam)
+run(dmmpamm DMMFieldParam, File_in: DMMFileParam)

DMMF , File_in: DMMF )

-net_out: String
-test_out: String
-activation function: String[*] = new String[4:

-pathLinux: String = "/media/dame/DAME/DMM/src/MLPGA/"
-path: String = pathLinux
-inputWeightsUri: String

-pathWindows: String = "C: \\Users\\Alice TuttoIncluso\\Pictures\\Documents\\universitA \\Tirocinio\\DMM\\"

-inputDatasetUri: String
—parse file{dmmparam: DMMFieldParam, File_in: DMMPFileParam)
DMMF , File_in: DMMFileParam)

+tﬁt(dmmparam DMMFieldParam, ﬁle in: DMMFileParam)
DMMFieldParam, File_in: DMMFileParam)

SVM

+train{dmmparam: DMMFieldParam, File_in: DMMFileParam)
+run(dmmparam: DMMFieldParam, File_in: DMMFileParam)
+test(dmmparam: DMMFieldParam, File_in: DMMFileParam)
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Il Progetto DAME:integrazione del DMM

?ri:zr:zz:tbnirpler'emtbn::: B ridge Patte rn

H

<<stereotype>>= ; <<stereotype ==
Abstratggim o~ " Implementor

"""" +operation() AR, el lee”O dl ImplementaZIi_m

|

GS0OM ol
-typeRun: Integer
<<stereatype s <<stereotype=> -typeMet: Integer
RefinedAbstraction ConcreteImplementor -numberLayers: Integer
-epochshumber: Integer

-inputMetlUri: String
+operationImplementation() -1'1111it‘-f|ar: dgubﬁﬂﬂ
-finalVar: double
-nitlearnRate: double[]
finLearnRate: dauble[]
-numMeurons: Integer(]

F I B

+rain{dmmparam: DMMFieldParam, File_In: DMMFileParam)
+run{dmmparam: DMMFieldParam, Filz_In: DMMFileParam)
+test{dmmparam: DMMFieldParam, File_In: DMMFileParam)
S5V -parse_line{dmmparam: DMMFieldParam, File_In: DMMFileParam)

GS0M MLP

-typeRun: Integer

DH HI Erface -typeMet: Integer
-numberlLayers: Integer
-epochsMumber: Integer
<nputMetUri: String
M LH;A -nitvar: double[]

-finalvar: double[]
-initLearnRate: double[]
-finLearnRate: double[]

ES{}H -numieurons: Integer[]

+train{dmmparam: DMMFieldParam, File_In: DMMFileParam)
+run{dmmparam: DMMFieldParam, File_In: DMMFileParam)
+test{dmmparam: DMMFieldParam, File_In: DMMFileParam)
-parse_line{dmmparam: DMMFieldParam, File_In: DMMFileParam)

ﬁ
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Il Progetto DAME:integrazione del DMM

Bridge Pattern

oparation]
imp.operstion] mplementation]);

<<sterectype= > s < =stereotype=>
Abstraction ~ e Implementor
_______ +operation() +operationimplementaton{]

ﬁx Z} Livello di Astrazione

< <sterentype s <<stereotype>> 2
Refin mAbgeaah" ConcreteImplementor Unsupervised

~modelSelected: DMMInterface

+operationImplementation()

Clustering

+train{model: int, dmmparam: DMMFieldParam, File_in: DMMFileParam)
+test(model: int, dnmparam: DMMFieldParam, File_in: DMMFileParam)
+run{model: int, dmmparam: DMMFieldParam, File_in: DMMFileParam)

ﬁ
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Il Progetto DAME:integrazione del DMM

DMM Integrato

FE

Classification

Regression

‘f

Twollasses

Visualization

i

OneClass

Statistics
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Il Progetto DAME e la libreria NEXTII

La struttura della libreria NEXTII

Standard PCANN [: PCANN :]

!

FeaturesExtractionNM

NonSstandard PCANN

i

i

;

UnsupervisedMN

1

|: FrozenMorphologyClusteringNN |:

FiS

KHMeansClusteringlN

11

NeuralGasClusteringNN

MaximumEntropyClusteringMi

SOMClusteringMi

NonLinearPCANN

RobustPCANN

ClusteringNN :l

ChangeableMorphologyClusteringMi

]

GCsClusteringMi
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Il Progetto DAME e la libreria NEXTII

La struttura della libreria NEXTII

Standard PCANN

[:PCANN :]

!

FeaturesExtractionNM

NonSstandard PCANN

i

i

*

L 4 .

» | FrozenMorphologyClusteringhM 3 & | ClusteringMM :l
m L] i

KHMeansClusteringlN

MasximumEntropyClusteringMi | »

* . *
* *
llllll %‘ ..llllllll"

NeuralGasClusteringNN

lllll

NonLinearPCANN

RobustPCANN

ChangeableMorphologyClusteringMi

]

GCsClusteringMi
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Il Progetto DAME e la libreria NEXTII

La struttura della libreria NEXTII

Pattern

Eﬁfsffrﬂ?gﬂw Jength: unsigned long

-components: vector <long double >

-Pattern{length: unsigned long)

-Pattern{pattern: Pattern)

+normalizeByEuclide()

+normalize AtInfinity ()

+setComponent(index: unsigned long, component: long double)
. +getCompanent{index: unsigned long): long double
~clusteringMM “+getiength(): unsigned long

+getEuclideanMorm(): long double

+getInfiniteMarm{): long double

1
MultiLayerClusteringhN
Image
1
Picel

Tesi di Laurea Triennale - Marisa Guglielmo — A. A. 2009/2010 12



Il Progetto DAME e la libreria NEXTII

Integrazione nella libreria NEXTII di metodi specifici per il trattamento

di formati di dati secondo i requisiti dell'infrastruttura DAME

ImageTable

-rowstumber: unsigned long
-columnshumber: unsigned long
-bandshumber: unsigned long
-pinels: vector <Pixel=

-tags: vector<string=

+ImageTable()

+ImageTable(rowsMumber: unsigned long, columnsMumber: unsigned long, bandsMumber: unsigned long)
+ImageTable{mageTable: ImageTable)

+readFromFitsTable (tableFitsFileMame: string): void
+readFromDatTable(tableFileMName: string): void
+readFromCSVTable(tableFileMame: string): void

+uriteOnFitsTable (tableFitsFileMame: string): void
+writeOnDatTable(tableFileMame: string): void

+uriteOnCSY Table(tableFitsFileiame: string): void

+raiseBrightness(): void

+setPixel{row: unsigned long, column: unsigned long, pixel: Pixel): void
+getPixel{row: unsigned long, column: unsigned long): Pixel
+oetRowsMumber(): unsigned long

+getColumnsMumber(): unsigned lang

+getBandsMumber(): unsigned long

NEXTII:
» FITS standard p—
> estensione di tipo IMAGE. ..a#
! M.._
DAME: F
e =
>FITS standarig—mg

»FITS con estensione
»>ASCII | ¢
»CSV -
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Il Progetto DAME e la libreria NEXTII

Il controllo della libreria NEXTII

NextControl

-handshumber; unsiqned long
neighborhaodDigmeter: unsigned lang
patterrlength: wsigned kng

oL averClusteringN: MultlayerClusteringil
Cluster: vectorunsigneg»
multlayerCusteringhNConfigured: boal
extractingPivel: bool

feayForfutraction: bool

ssifyingPivels: bool
needTranngMultLayerClstering: bodl

HiextContralf)

whlextContralf)

+oonfigureMtbLayer (numberayers: unsigned long, mumbCluster: unsigned lang, it eamRate: lang double, finall ez ate: long double, leamEpachshumber: unsigned lang, initialVariance: long double, fielVariance: long double)
+gtBandshlumber): unsigned lang

+geteighbarhoadDiameter (); unsined lang

+oetPatizrmLength(): unsigned lang

+eetBndshumber (bandshumber; unsigned long)

+eetilegboraodDiameter (reghborhoocDiameter; unsigned long)

+eetPatternl engthpatterlength: unsigned ong)

+extractPattem(mageD: Image, rows: unsigned ong, columnshumber: unsigned long): Pattern

+extractPattern{tableD: InageTable, rows; unsigned long, columnsumher: unsigned long): Pattern
+extractTrairingPattern (mageD: Image, rowshumber: unsigned long, columnshumber: unsigned long): vector <Pattem s
+extractTrairingPattern tableD: ImageTable, ronshiumber: unsigned long, columnshimber: nsigned long): vector-<Pattem
+raiiutLeyer(mageD: Image, traceFie: string)

+raiiuitLeyer(tadleD: ImageTable, traceFie: string)

+lustertiultlayer [mageD: Image, custerFle: sting)

+lusterbiultlayer tableD: ImageTable, custerFle: string)

+eeaPatterrReference(st2: feeam, ndex: unsigned long): sting

+eaveAdvancedTranResult{tzbleDatt: ImageTable, tableDatl: ImageTable, feCuthlame: string)
+saveTraiingResults(fleReadlt: string, netFil: string)

+islfattingConfiquration(): boal

+isConfiquring(): bool

+isClusteringPivels ) bodl

+isReacyForxtzcton]): boal

+isClassyingPiveis): baol

—_—

»Configurazione del c?fe

multi-livello;

fS-.

'I r i = : -
»Addestramento

»Clustering
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Il Progetto DAME e la libreria NEXTII

La comunicazione tra DAME e NEXTII

MNEXTII

DMMInterface nextControl .

g
i AOA D R
o |._ossuserr .
Eom] [ e {
AN

|
Statistics @ Unsupervisedhi

DMMParam

‘ szenl‘fomﬁok}gy(kfs(trmgm‘

DMMOutputFileParam < <enumeration>> Tag
Constraint .‘
SOMClusteringhi
‘DMMFIeIdParam‘ ‘DMMFlIeParam‘
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Il Progetto DAME e la libreria NEXTII

| DMPLugin

Caratteristiche dei plugin:

File Help

_’"“v g \m\; :&%atmn
'Application Wizard _ i

Plugin Informations Components >Conf|guraz|one dei pa rametri

»Estensione dei modelli

»Interfaccia java dedicata

Wd@

il - — L
R

|
omertaion | : I/O riguardanti il modello utlluzato -ﬁﬂu—
| :

= e
Owner Informations - = = ] .E
N ‘ Genera automaticamente codice
Cwner Mail | ‘ . . ] ¥ ! ¥
per istanziare un modello assogiato™
Running Modes Informations . . I'-__ S ;.
O vewmewin [ ] ad una funzionalita. 3
Running Time l:l
Test o Document tation l:l
S C—
w0 b I Per il Clustering due plugin:
Running Time l:l
Full Documen tation |:| - - .
S L — »CSOM_Clustering;

»GSOM_Clustering;
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Il Progetto DAME: Beta Release

http://voneural.na.infn.it/beta info.html

=== BB DAME web Applicatio... » Yo
= [ ) [O dame.scope.unina.it:8080/MyDameFE/ {?l X

DAME Application Logout : B
. |App Manuals vI Model Manuals ~ | Cloud Services v|S¢::ience Cases ~ | Documents vI Info

* File Manager

= Dow| 5 Edit File Type Last Access ¥ Dele

No items to show.

Experiment Status Last Access ¥ Delkete

No items to show.

[leac] m :
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Sviluppi Futuri

> Integrazione dei nuovi plugin all'interno della prossima release della swtr

DAME

> Integrazione di tutti i modelli del workflow NEXTI|
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