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DAME vision

ajoint effort between University Federico I, Caltech and INAF-OACN, aimed at

ng (as v eb 2.0 applications and services) a scientific gateway for data analysis,

onand mining, on top of a virtualized distributed computing environment.
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Support cloud of applications and services useful also in other domains of human endaavor.|
DAME is an evolving platform and new services as well as additional features are con
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DAME (DAta Mining & Exploration) is an innovative,
general purpose, Web-based, distributed data mining
infrastructure specialized in Massive Data Sets
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Multi-purpose data mining )
with machine learning Extensions
Web App REsource e DAME-KNIME

* ML Model plugin

oy 1, 2

Specialized web apps for:

e text mining (VOGCLUSTERYS)
e Transient classification (STraDiWA)
e EUCLID Mission Data Quality

Web Services:
e SDSS mirror
» WHFEXT Time Calculator
GAME (GPU+CUDA ML model)
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. 2AME HW Architecture
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/el 2.0 Features in DAME

Web 2.0? Itisa
and moves the powe

fiversal, standards-based integr  ation platform [S. Dietzen]

oL, wsoL- X
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DAME Projects: STraDIWA

SKy Transient Discovery Web App

Configurable by user through web I/F;

delescope + instrument signature setup (FOV, pixel scale, gain, readout noise...);
Starstgalaxies+background modeling for controlled image simulation;
Nowravailable Cepheids (Sandage et Tammann 2004), SN la (Contardo et al. 2000);

Reallimages can be used for transient classification with validated models;

and
Transients

Evolve Sky - } Next ste PS:

_ e b New transient models;
“C‘btjlt:' o Other telescope models;
ML algorithms test and validation;
Real data for workflow tuning;

We are open to collaborations...

4 Catalog

‘.

o
o0
.. ‘ Reduced

Classification 5y

Gated Experts . .
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D A r\ E PrOJects STraDIWA

¢ venfled b S extractor

Parameter Source Image Parameters Value
MAG ZEROPOINT 26.0 ADU per sec

SkyMaker AUREOLE RADIUS 188

T GAIN 1.0 e-/ ADU
SEEING 0.7

N THRESHOLD 0.8
FILTER gauss_4.0_7x7.conv

#STraDIWA v1.0
1# Default configuration file Version 1.0

SETUP_FILES ./default.stuff,./defaultVST.sky,./default.sex
#name and path of configuration files of Stuff, SkyMaker and S-Extractor

STUFF_CATALOG_NAME B.list,V.list,l.list # different for each band
PASSBAND_ OBS sandage/B,sandage/V,johnson/l # Observed passbands
in Stuff (sandage, johnson etc are the folders contains filters)

TRANSIENT 1,20.3,2.5,RANDOM,RANDOM # OBJECT TYPE, INITIAL
MAGNITUDE, PERIOD (days), AMPLITUDE( mag), PHASE(rad) (to have
random values, RANDOM)

TRANSIENT 1,21.3,1.2,1.8,2Pi # OBJECT TYPE, INITIAL
MAGNITUDE, PERIOD (days), AMPLITUDE( mag), PHASE(rad) (to have
random values, RANDOM)
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DAME Projects: STraDIiWA

PSEEX does not work directly on images. Instead, it operates on SExtractor catalogues.
PSEEX MODEL doesn’t work well with the default psf provided by SExtractor. It needs a psf build

on the image that we are considering.
Wescanhidentiyassstars the objects with PSFEx MODEL less then a certain threshold and as

galaxies the objectsswith PSFEEx MODEL grater equal that. The best is obtained with value 0.01,
although with a little contamination for galaxies.

B

18-19 mag 100,00% 100,00% 18-19 mag 94,12% 100,00%
19-20 mag 96,43 % 100,00% 19-20 mag 100,00% 100,00%

20-21 mag 100,00% 100,00% 20-21 mag 100,00% 100,00%
21-22 mag 98,11 % 100,00% 21-22 mag 100,00% 100,00%

22-23 mag 85,39% 100,00% 22-23 mag 100,00% 100.00%

23-23.5 mag 52,17% 100,00% 23-23.5 mag 100,00% 86,96%
23.5-24 mag 18,42% 100,00% 23.5-24 mag 100,00% 91,67%
DAy Ty 3,41% 100,00% 24245 mag 100,00% 74,24%

e LA A 24525 mag 100,00% 56,10%

25-25.5 mag 0,00% 100,00% 25-25.5 mag 98,17% 24,69%
25.5-26 mag 0,00% 100,00% 25.5-26 mag 95,04% 14,81%

Sextractor Sextractor -> PSFEXx -> Sextractor
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Projects: VOGCLUSTERS

sters Mining Web App
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Set d
he fly plots by customized data correlation;
EXpO
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lll Download this poster at http://snipurl.com/vogposter
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DAME Projects: Web Services

 Sloan Digital Sky Survey Mirror Site

complete Sky Survey Database;
subset of the iImage archive related to the sky coverage overlapping VST-KIDS survey
project area;

» WEXT Transient Calculator ( M. Paolillo )
estimation of the number of variable sources that can be detected by WFXT within the
3 main planned extragalactic surveys, with a given significant threshold,;

 GAME ( , M. Sc. Thesis (M. Garofalo), in coll. with Informatics
Engineering Faculty of University Federico Il, Naples )

enetic “lgorithm //odeling Experiment. a general-purpose GA for supervised
classification, implemented on GPU+CUDA parallel computing platform;

« EUCLID Mission ( , co-head in Data Quality, coordinated by SGS, F.
Pasian)

Mission Science Ground Segment (SGS) Data Quality Mining, Science Teams for
Photometric Redshifts and Transients;
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DAME Projects: DAMEWARE

A/eb Application REsource

PROBLEM

Semantic BoK construction

knowledge
Catalogs and new archives [IRSEIEINE

Bayesian Networks
-
MLP with Levenberg-Marquardt

Selected tool

Classification
Regression

Clustering

Multi Layer Perceptron
trained by:

e Back Propagation
 Quasi Newton

* Genetic Algorithm

Support Vector Machines
Genetic Algorithms

Self Organizing Feature Maps
K-Means

Multi-layer Clustering

Principal Probabilistic Surfaces

Feature Extraction
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DAM| WARE SW Architecture
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FRONTEND MODELS
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DAMEWARE fundamentals

Based on the X-Informatics paradigm, it is multi-disciplin ary platform (until now X = Astro)

End users can remotely exploit high computing and storage po wer to process massive
datasets (in principle they can do data mining on their smart phone...)

User can automatically plug-in his own algorithm and launch experiments through the Suite
via a simple web browser

workspace experiments

i :Eﬁg:ﬁ:‘fnts The user can:
A L " : Dataset.fdi les = upload/download files from/to remote URI;
data files editor

= edit data files;

= create and launch an experiment;
* navigate through experiments;
. create/configure = move files from experiment to workspace;
experiments
List of:
sinput files - sinput files
sconfiguration files sconfiguration files
soutput files =output files

experiment expen iment

I Framework I

Data
Processing P y— - x owm |

\ 4. launch experiments

Execution Storage

o Driver
Management

S s [reree—, % e

[ Spe—— P TS A p—

s _TRAN 0 eyt

o TRAM vt gy O g

trine2 Scean s st TRANnigutnt ASCY contumon e ok o e endtianey (%

PO, st st Canspuntca 7

Stand Alone
Machine

Infrastructure
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K-Means (through KNIME)
- KNIME

StilReader k-Means
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R i K-Means (through KNIME)

DAMEWARE GU!

Workspace: manual Selecta Running [
Experiment: kmeans Mode:

2
P
¢

RESOURCE MANAGER = Experiment Setup [

_ Selcla oy ctering Kmeans |
fonalty : '+ =Field is Required input dataset” :

N r / N maxhnumber of interaction :

8 8 number of cluster :

N GRMEQNENT

UTION bt

'MLPGACIassification |

¥ W\ DM Models Job Execution
{100TBdedicated) .~ LGl 7\ (300processors)

-

|':j\w =___ . : \
‘Qﬂ- - DAME CLOUD -‘Q

" Cloud fociiities
1378
12 processors

LOUD RUNgI'@RAEBE ENVIH

Astrolnformatics 2011 — Sorrento, Sep 25-29 — DAME, M . Brescia et al.




AME Recent Science Cases

Global Cluster Search (classification-MLPQNA + comparison with MLPBP, MLPGA, GAME, SVM)

AGN Classification in the SDSS (classification-SVIM)

Search for Candidate Quasars in the SDSSS (dimension reduction-PPS)

Photometric Redshifts Evaluation (regression-MLPBP)
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AMEWARE improving aspects

Desktop Apps (DA) has to become Web Apps (WA)
Unique accounting policy (google/Microsoft like)
To overcome MDS flow apps must be plug&play (e.g.

any WAL feature should be pluggable in WA2 on
demand)

No local computing power required. Also smartphones
can run VO apps

New Requirements

Standard accounting iInteroperable
just moving Apps as plugin repositories

standard modeling
interoperability

scriptable
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)'u . / "
Conclusions
*DAME has been originally.-conceived as d%practical solution to realistic problems that

astronomers, like mostgof us, encountered on éxploring massive data sets, ‘coming from new
Lgeneration of instruments. Nowadays it seems perfectly matching the Astrolnformaties

“perspectives and}oa@ -

Our purpose was:

| rL" | \vq

To propose a s+ p | ICT (Web 2.0) can do for A&A KDD prot;l?\i\

To propose a new. visi ﬂ‘KDD App approach, that could be extended and adapted, in
ti

'.

order to obtain a new gen ion of instruments, based on the m|n|m|zat|on of data transfer

and maximizat'ion‘o‘ intero | rablllty (also m_ﬂmvo community).
: G’

v :

!
4

——

e o

e f explonted the newischeme can enlarge the

science-community, giving the opportunity to

— £ share data.and apps worldwide, without any
Athens School, ) : ..partlcqlar mfrastructure requirements.

Vatican Museums
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