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1.  ntelligent Software Components (ISOCO, Spain)

2. university of Manchester (UNIMAN, UK)

3. Universidad Politécnica de Madrid (UPM, Spain)

4. Poznan Supercomputing and Networking Centre
(PsSNC, Poland)

5. universisty of Oxford (OXF, UK)

&. lnstituto Astrofisica Andalucia (LAA-CSIC, Spain)

F.  Leiden University Medical Centre (LUMC, NLU)
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who are Yyou ?

The AMIGA Group

Awnalysis of the tinterstellar Medivwm of Isolated Gal
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Statistical baseline of tsolated galaxies to compare
with the behaviour of galaxies tn denser environments

4 .
Multi A study of ~1000 galaxies

nstituto Astrofisica de Andalucia - csIC
univ . granada, Obs. Marseille, Obs. Parts,
NAO), FCRAO, UNAM, Univ. Edinburgh,
IRAM, ESO, Kapteywn Astronomical Institute.

P.l. Lourdes Verdes-Montenegro
http://amiga.laa.es




Analysis of the Interstellar Medium of Isolated GAlaxies

who are Yyow ?

VO Virtual ¢

* nternational virtual Obs
. (wteropembil,itg and Discovery
* Publishing and Accessing Data
¢ Service Oriented Architecture (SoA)
* Integration of Software and Data

* Distributed Resources

o Panchromatic Astronomy

e Data Models
e Web Services
¢ SemantLes
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who are Yyow ?

The AMI

The Data Provider - T e

(EISEIEE1EY

ated GAlaxies

VO Interface

Query by name Query by parameters

Search by name

Team and collaborators
Results & Ongoing Waork

Publications OhjeeE HamE
Conferences (Ex: CIG 4, UGC 00297,CIG 4%, etc..)
Public Data
Orfand Input a File
ASCII Files [CExaminar... ) (Text file with a name per line)
Links Row Subsets—

: AMIGA_VOtable.25.06.08.1214383393.xmi | v | | (71 au [e ]
20 707 478 10.7 Sc (8)

Longitude Axis: RA J2000 -
35 381 179 7.8 Sm (4), 1B(s)m (7) Radius Axis: hd EB ClLog

| Potential: 111 Includea: 111 visible: 111

AMIGA PUBLIC DATABASE SEARCH RESULTS

Search | Search Keyword

Dpt. Astronomia Extragalactica

Instituto Astrofisica Andalucia SB(s)m pec? (3), Sd (4),

N SB(s)m pec: (7)

Camino Bajo de Huétor, 50
18008 Granada

\
Spain
95 1711 1643 219 s0 2 0232 5 -3.234 -3.287 -3.234 -3.287
10.01 2461 2398 32.0 sb 3 y -2.268 2272 .
Red Image of CIGO155, with 3 size of
05 x 05 arcmin, from DSS2
4.249 9.28 25152451 32.7 sbe 4 y 7 1591 5-2915-3.160-2.929 -3.174
Basic Data
2222 9.67 15561507 20.1 scd 6 y 7 0925 5-3.196-3.394-3.196 -3.394
Coordinates
RA 32000 DEC 12000 RA B1950 DEC B1950
74.33875 78.1908 72.42666 78.1112
3462 9.72 28212819 37.6 sab 2 y 7 1181 5-3.276-3.408-3.310 -3.449
Velocity
vr V3K Distance
1556 1507 20.1
e, 2435 9.28 1089 1062 14.2 sb 3
Morph Morph rc3 Conf morph Bar Int
Scd 6 y ?
4167 8.59 10991071 143 sa 1 ? -
Multiwavelength Information

Optical
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who are Yyow ?

RADAMS

Radio Astronomy Data A

ObsData

| Provenancé ' [ Target Packaging

Characterization

Coverage /Resolution Precision

Sensitivity

~~ Accuracy
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who are Yyow ?

VO Avrchives De

Robledo PSS-63 |
Madrio Deep Space Communteation compLe ()
» Fow single dish in Robledo de Chavela (Madrid)
-« 5% operational time for observations

* K band spectra (12 - 26 gHz)

s  H20 Masers, methanol, NH=, ..

TAPAS — IRAM 2om

*  Telescope Archive for Public Access System
©  Bolowmetric observations, maps, spectra

«  Rotational molecular transitions

*  ~200 scientific projects / year, 1TB

Radio Astronomy DAta Model for Single-dish telescopes



who are Yyow ?

The AMIGA Gr

AwaLgstﬁs of the interstellar Mec :

Statistical baseline of Lsolated gal ax
with the behaviour of galaxies in dense

d L

Analysis of the Interstellar Medium of Isolated GAlaxies

Multi A study of ~1000 galaxies
+

Need of intensive and complex analysis of 2B data
2b spatial + 1 Velocity
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0 Are gou ?

aPsy

qroningen lmage Processing SYstem

cowweativitg
* VO Archives
* VO Software
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*© Usability qul
c VO Web Services

Kapteyw Astro nomieal lnstitute
AA - CSIC




Analysis of the Interstellar Medium of Isolated GAlaxies

who are Yyow ?

BODEGA Below 0

P.l: D, Espada ,
Legacy prqject of Submillimiter Array i
http://bodega.Laa.es

IAA-CSIC :
CtA (Harvard-Swmithsonian Center for Astrophysics)
ASIAA (Institute of Academia Sinica Astronomy and A

Molecular gas properties of a survey of nearby galaxies.

S
20 processed and reduced datacubes of galaxies
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dium of Isolated GAlaxies

r Me

The Data and Service

File Edit Image Catalog Overlay Tool View Interop Help Install
BODEGA | g Oty

= HQ® @® Loaton IcRs @

Below zero ds s galaxies
legrees gal: I <> +- 013

1339981724

Basic data
Target

* Name: NGC5247
e Class: Galaxy
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Coordinates

« RA J2000: 13:38:3.00 hh:mm:ss.ss
« DEC J2000: -17.88 deg

Zoom [ 2x =]

Velocity

e V:1319.98 Km/s
« Redshift: 0.00440299

E (_I
1235'x 119"

Blink control: Change the current frame @4t T

Aladin VO software

0sel/0sre 17mb Y

mom1: (download data

sp: (download data)

Extended data

Provenance

« Telescope: SMA
* Beam Major Axis: 0.000982176 deg
« Beam Minor Axis: 0.000892319 deg
« Beam Position Angle: -66.64 deg

. {c)1999-2009 UdS/CNRS - Centre de Donnees astronomiques de Strasbourg
Spatial R

« Aperture angular size (width x height): 0.025 x 0.025 deg
« Spatial bin size (width x height): 8.3e-05 x 8.3e-05 deg

Spectral

« Spectral coord value: 1319.98 Km/s

« Width of spectrum: 999986.33 Km/s

« Start in spectral coordinate: 579.99 Km/s
« Stop in spectral coordinate: 1579.98 Km/s

Download Fits file

Flux

 Flux min : 0.0175 Jy/Beam
« Flux Support Extent (max): 0.7208 Jy/Beam

« Flux Support Extent (min): 0.0175 Jy/Beam
Right click and "Save
Link As" to download

@ m - Cp Number of points: 2250000

s Size: 9011520 Kbs
Open this with Aladdin Applet
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The Virtual observatorg

The Virtua

nfrastructure of Lnterope
*  Providers to share data awn
*  Developers to discover the servi

Goal: astronomers to use this tnfraste

USERS
LEVEL 2 i ¥ COMPUTERS
All standards @,E\ i InProgress
USER LAYER
Browser Based Script Based
Apps Desktop Apps Apps

USING WSBP%

R| Resource Metadata ‘

20101004
IVOA Architecture

voripe SHARING

LT T =

R I VIS S

Storage

Data and Metadata Collection

Lot

RESOURCE LAYER

* ‘-;;(s
— A\ PROVIDERS

ComA«ation

D
A P
E ; paL Languages Units ; T R
[Voresoure | a
(:; IIIIIIIIIIIIIIII ; II!IEI:II IIIIIIIIIII L_EEE!;:E!;;E[[k!!_J: SSAP /ﬂ\ Si?
- CharDM afa '
| | VoDataService | o ti VO ObsCorepM | TAP
s ) emantics CORE o L A O
T AlpplicationRegEx ObsProvDM  SSLDM § SLAP c Cc
R StandardRegExt PhotDM c O
| ;
Y SimpleDALRegEXxt Formats E L
: Resource Identifier | ’ VOTable S S
VoslI S



Analysis of the Interstellar Medium of Isolated GAlaxies

The virtual observator5

Standaros 1

* Most of the web Services i
* They are registered and curate
* VO Reglstry
* WS for Humans
* Data oluscoverg and data access
* Accessed with Local software (Europe)
* Integrated in web portals (USA)
WS for Machines
* Storage, transport, authentication, ete.




The virtual observator5

Analysis of the Interstellar Medium of Isolated GAlaxies

* Three VO ReglLstries
* Buro-vVO |
e Nattonal virtual Observatory (USA)
* Astrogrid (UK)

* Harvesting among reglstries

* A VO RegLstry register resources
* Orgawnizations
* Authortties
* Data collections
* Services




The virtual observator5

WS for Hu

* Most WS proviale J ust” DO o

*  Associated to a very specific Are

*  Designed to discover
* VO Services

Analysis of the Interstellar Medium of Isolated GAlaxies

* Catalogs
*  mages
*  Spectra

*  Parameters-based -> Standards
*  Responses are always voTables
* Characterization of data
*  Actual data values
* Listof services
*  Spreadsheets for catalogues
*  Links to binaries for images and spectra




The virtual observator5

WS for Huma

©  Sesame name resolver is one of the
* Resolves obJeots names tinto coord
*  Provided by Centre de Données de st ‘
* Data Duscoverg and Access (RESTTul)

* CownesSearch

© Simple Image Access

© Simple Spectra Access

* Parameters: RA, DEC, SIZE :

* Table Access Protocol (TAP), Opewsk’,g@/terg, Sh@ Nodes

*  Astronomical Data Ruery Langage (ADRL) requests
*  Sparse complex services (SOAP)

*  Mosaicing of tmages, footprint of regions, spectral
building and fitting, principal components awaLgsLS L
spectra..

*  Common Execution Architecture (AstroGrid)- not took off
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Analysis of the Interstellar Medium of Isolated GAlaxies

The virtual observator5

ws for Mack

* lmplementation tn progres S
* More standards than meL
* uUniversal Worker Service (C.nol orLe
* asywchronous
* stateful
* job oriented services
* VOSpace
* distributed storage
* will be provided for Big Data archives
¢ Single Sign-on and Credential Delegation
* Registry Interfaces: services acting ow the Registry



The virtual observator5

* VO Services Support Interface
* Inprogress of Lmplementation
* Provides interoperability among servic
*  Common Contract for all VO services
* Self-descriptive services
- operations and data
/capabilities /tables
- state of the service ,
/availability /upSince /downAt /backAt /note E
* XML/vOTuable vost files
* VvOSI files stored in service provider server
* Files are scanned by VO Regrisries
* Provide also state of the service

Analysis of the Interstellar Medium of Isolated GAlaxies




Analysis of the Interstellar Medium of Isolated GAlaxies

The Virtual observatorg

voTables

XML Format .
* Characterization of Data
¢ Semantics .
* UCDs (Universal Content Des
* Data Models
* UTYypes
* Actual pata
 Tabular data
* Links to binary data



. b The virtual Obscr\/atorg

Analysis of the Interstellar Medium of Isolated GAlaxies
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& MEAZ

» Resource Lists

Examples
List of SSAs

P List of SlAs

galex
Optical SIA
VLA
2MASS

¥ New Smart List

Contents of List of SIAs

251 resources

o

-

| Actions

< Query

'O About

Selecuon: CatalogService

@ Further Info
&, Email Curator

.
| Table Column UCD i3] | image Service Type ( Publisher 3
ID_MAIN atlas Astrogrid
INST_ID 0 cutout CASU 0
POS_EQ_DEC_MAIN pointed cos

POS_EQ_RA_MAIN
VOX:BandPass_HiLimit
VOX BandPass_ID

Ve fandPass lolmt
4+ >

v

Canadian Astronomy Data Centre
Dutch National Astronomical Data Cente

ESO

r%em_nhwnmnw: Scien ¥
414 0

Flag.. Title Capability  Valida | Date L
LUIHIIVINEU Vdalauase Ul JUNnspuL mayiieus rieius s s LVUVITUI=a v
Combined General Catalogue of Variable Stars (Kholopov+ 1998) MTT=e o 2005-01-01
Combined General Catalogue of Variable Stars (Samus+ 2004) M~ 1 2008-11-12
Composite spectra of early-type galaxies (Bernardi+, 2006) M ey 1 2008-01-30 0
Cygnus OB2 Assoclation Chandra X-Ray Point Source Catalog 2 = 2009-10-22
ESO Image Service A 2009-05-04

| [2008-04-11
EWSs of 31 giant stars of 10 open clusters (Smiljanic+, 2009) L~ q 2009-08-24
Epic Image SIAP of the SSC Interface for the 2XMMI Catalogue ANy 2009-02-15
Faint Markarian galaxies of SBS. lll. (Stepanian+, 2002) M= o 2006-12-16
GALEX Atlas of Nearby Galaxies F 2 2006-09-12
Calactic PNe statistical distance scale (Zhang 1995) M ew 1 1997-12-09 &
Galactic emission at decimeter wavelengths (Platania+, 2003) [ Y] 1 2003-12-29 ~

@ information . || Table Metadata |
ESO Science Archive Image Service 5 Annotate
wre ESO SAF SIAP voa o ivoilarchive eso.orgisiap M rag
Tyos CatalogService Croated 2007-09-20 Updated 2008-04-11
Highlight 'E
= archive Suvwec slars, galaxies Love research - -

Thls service provides access to science ready images and preview graphics from the Science Archive
Facility of the European Southern Observatory. Note that raw files are accessible to registered users only and Notes
therefore are not available through the SIA v1 protocol. As a special feature, and provided that WCS

information is sufficient, this service returns instrumental footprint overiays hitp /ww.ivoa.

netDocumentsiatestFootprint.html which are supported by certain archive browsers such as VirGO.
Funher Iinformation....

R ps Service-for European Southern Observatory - Science Archive Facllity
and Coverage Infrared, optical, uv
patal Coverage All-SKy
[ Show Coverage )
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Units

B0.0
&Pl | V]
Table Columns for 1: Final_SDSS_results_+RdAO3Sincl60.fits
Visible Name 0 Class
1 M n sl Double
2 M gec $2 Double
3 M a4 $3 Double
4 ™M objo 54 Long
5 M $5 Double
6 M g 56 Double
7 M §7 Double
8 M $8 Double
9 M : 59 Double
10 M perroMag_u $10 Double
11 M petroMag_g $11 Double
12 M pewroMag.r 512 Double
13 M petroMag_i $13 Double
14 M peroMag 2z $14 Double
15 M pewroMagErru  $15 Double
16 M petroMagErr.g  $16 Double
17 M pewoMagErrr 517 Double
18

¥

MNumdes ol O

@| X

Expression

50

0

100 150 200 250 300 350
RA

0.175

0.15

0.125

0.1

Yyspay

0.075

0.05

0.025



S

e

dium of Isolated GAlaxi

e

“af f'.’

e

—
v
by
L
-
o
Q
N
-—
—
o
wy
Qo

P

Aladin Sk

POSSILF-DSS2575

[ 213'x174"

POSSILN-DSS2,143 - * _ *
- b - .‘ P i L

POSSILF-DSS2.831

1

N Xo¥s) Aladin v6.0
& B @ @ location :43.95 +21:40:58.1 [ IcRs 8 Pixel [unknown (fun 89 @

<% NGC4826

=

7‘ Simbad

[g="" FORS2

[Vig=""" WFPC2

O HST

2 POSSILF-DSS2.061
eV < >N Possu.u-ossz.uz@
v 853, POSSILF-DSS2.831,

Zoom | 1/4x E}‘

-

5326'x 4.352" 12.9'x 12.9'
=e gag s = v &3 .
grid J&,’,;xg;— - simbad - MAIN_ID - Main identifier for an object Search o ¥ *
| MAIN ID OTYPE RA DEC €00 ... €COO ... C... PMRA PMDEC B v
T 4  Radio 12 56 43.95  +21 40 S8.1 1250 1250 45
L] JTH94) WGC 4826 9 |Radio |12 S6 44.64 |+21 41 02.1 | 1250 1250} 82| |
|LJ 11132000) NGC 4826 x1/x |12 56 44.00  +21 40 59.0 | | | |
|IL] a6 B1254+2157 |Radio |12 56 44.50 |+21 40 59.0 | 11000/ 11000| 90| |
L x ss Sevf... 12 56 43.88 |+21 41 00.1 10800 10800/ 90 9.36 8.52
— = » - »

(£)1995-2009 UAS/CNRS - Centre de Donnees astronomiques de Strasbourg

Ssel ) 638src 27Mb IS
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-—:—) File Edit View Operations Plastic SAMP Help
- = o [ea—
i = |so|a|ao]x|x|=2]x]|a]e]|E]
= Wave ik isp Target NGC1068 Ra 40670125 Dec | -0013444 Size 005 ( Query )
= - N
> Ang.. 2! &
- v
o Flux Unit VOSpec Spectral Analysis Tool
T — = te0t [ T T i I I |
Iy - v !
RedShift gpg [ - J . J
De-reddening = g =l JENg— ‘?'r ""4
722V Toso | M1 S ' | ~
g
|Graphic Mode é"‘:: - -
B u-sdd & =
—_— i 1eos | 4
b | u — B4
. L : | v oo - -
ST R
| RETSRE - o
Wavelength (Angstromjogarithmic) x10°
A~/ v] ~ ¥ [ ¥y ¥ ¥ |
o /e M [T la (12 (58 ] lu
ol x = x T x ol x ol x
- Far Ultraviolet Spectroscopic Explorer Hubble Space Telescope Spectra >
Toretrieve Name Distance (degrees) ssa:char.spatialaxis.coverage.ra ssa.char.spatialaxis.coverage.dec ssatarget.pos ssachar
[ al39020... 0.0206453301... 40.66875 -0.01436 0.0 0.0
al39020... 0.0206453301... 40.66875 -0.01436 0.0 0.0
| [a139020...|0.0206453301...]40.66875 -0.01436 0o 0.0 |
(| al39020 0.0206453301... 40.66875 -0.01436 0.0 0.0
alisozo 0.0206453301... 40.66875 -0.01436 0.0 0.0
pl11020 0.0069750181... 40.66966 -0.01346 0.0 0.0
View ok b

1 ished ( RETRIEVE ) (( Unmark All ) ( Reset )
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SAMP/W

[ @ cdsaladin.Aladin e 06 TOPCAT(2): Table Columns

jal=mEEE ¥ # M EE[Fla el

Tahla Caliimne far 2- CCC2 2

TOPCAT(2): Table Browser
Table Browser for 2: GSC2.3
_RAJ2000 _DEJ2000 L Gsca.3 GSC1 HTM6 RAJ2000 DEJ2000 e_RAdeg e_DEdeg
1 274,69173 -13,82301 0,6141 S9KJO00845 5689-00251 S3001303 274,69173 -13,82301 0,09 0,11
2 274,71117 -13,80354 1,0216 S9KJO00836 5689-00433 S3001303 274,71117 -13,80354 0,06 0,07 m
3 274,6843  -13,82465  1,0323 S9KJ002476 $3001303 274,6843  -13,82465 0,34 0,34
4 274,68194 -13,82432  1,1478 S9KJ002482 $3001303 274,68194 -13,82432 0,34 0,34
5 274,68271 -13,80687 1,1664 S9KJ002615 S3001303 274,68271 -13,80687 0,34 0,34
6 274,6875  -13,8326 1,202 S9KJ043188 $3001303 274,6875  -13,8326 0,36 0,37
7 274,68326 -13,83 1,2616 S9KJ002436 $3001303 274,68326 -13,83 0,34 0,34
8 274,68053 -13,80599 1,3028 S9KJ002628 S3001303 274,68053 -13,80599 0,34 0,34
9 274,67742 -13,82043  1,3346 S9KJ025706 $3001303 274,67742 -13,82043 0,47 0,46
10 274,71947 -13,8285 1,3382 S9KJO00847 5689-00439 S3001303 274,71947 -13,8285 0,01 0,02
11 274,67701 -13,81743 1,3405 S9KJ002535 S3001303 274,67701 -13,81743 0,34 0,34
12 274,67824 -13,80904  1,3477 S9KJ002596 $3001303 274,67824 -13,80904 0,34 0,34
13 274,67964 -13,82752 1,353 S9KJ025652 $3001303 274,67964 -13,82752 0,47 0,46
14 274,68081 -13,83101 1,4111 S9KJ002425 S3001303 274,6808 -13,83101 0,34 0,34
] 15 274,67633 -13,82403  1,4478 S9KJ025679 $3001303 274,67633 -13,82402 0,47 0,46
16 274,67569 -13,82254  1,4598 S9KJ025691 $3001303 274,67569 -13,82254 0,47 0,46
17 274,67918 -13,83059 1,4729 S9KJ002428 S3001303 274,67918 -13,83059 0,34 0,34
18 274,67501 -13,82088  1,4778 S9KJ002510 $3001303 274,67501 -13,82088 0,34 0,34
19 274,68184 -13,83395  1,4815 S9KJ002397 $3001303 274,68184 -13,83395 0,34 0,34
20 274,68068 -13,83286 1,4871 S9KJ002407 S3001303 274,68068 -13,83286 0,34 0,34
21  274,67503 -13,80867  1,5319 S9KJ002601 $3001303 274,67503 -13,80867 0,34 0,34
22 274,68223 -13,83576  1,5443 S9KJ002386 $3001303 274,68223 -13,83576 0,34 0,34 )
23 274,67395 -13,82286 1,5628 S9KJ025688 S3001303 274,67395 -13,82286 0,47 0,46 =3
e S5 e s PR PN ——y
34 W e §34 Float ? Eccentricity of fitting ellipse : I 13 73" % t
35 M aPA $35 Float deg ? Position angle (N->E) of fitting ellipse i i12.57 v

Tai»

4 planes, 1 view, IMb E‘
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A Cloud of services

The next gener

Much wider Fov and spectral cove
* Large volumes for an observed dat:
* Subproducts are Virtual Data generated
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Automated surveys
* Huge amounts of tabular data
* Services for Knowledge Discovery in Databases

0% of the Internet downloaded

®

Saving:
theinternet.zip from the Internet

[ |
Estimated time left: 4,381 years (14kb of 23,993 564 998 MB copied)
Download to: C:\Downloadstheinternet.zip

Transfer rate: 41.2KB/Sec

v LClose this dialog box when download completes:

pen [Ipen Eolder || Cancel I




Clowd of sServices

cube stzes

Extreme Res
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4 Bytes

12,288 x

Resolution 12,288

Channels 16,384

Stokes &
Weighting

ASKAP Cubes
Prof. Kevin vinsen



Analysis of the Interstellar Medium of Isolated GAlaxies

" A Cloud of Services
The overall pL

Distributed, scalable and flextbl
 grid + cloud may solve storage
o Bandwldth Ls the Lssue

Blg Data Science performance s highly d
wpow /O data rates (Local and transfer)

The data Ls the infrastructure
* ntercomnected and tnteroperable archives
* Distributed, multi-wavelength and multi-factlities

Archives speaking Web Services
ALMA, LSST, ASKAP, MeerKAT, LOFAR, Apertif,...



- A Cloud of services
The overall pL
A wWe are moving tnto a worlal h

q computiwg and storage arve cheap
§ © data movement is death

Analysis of the Interstellar Medium of Isolated GAlaxies

l Archives should evolve from data providers tnto
and services providers, where web services may
bandwidth Lssues.

web Services

* Swaller virtual data subproducts
* Dbistributed, multi-archive, multi-wavelength astronomy
* Workflows as a disruptive working methodology




A Cloud of Services
2D Data Service

* Cutout
e Resa mpLe

Analysis of the Interstellar Medium of Isolated GAlaxies

© Spectrum extra ctlon

« 2D slice extraction

« DPlmensional reduction

.-.,*-"-_ E i
: . g

»M‘- ."v’ -

a .

*  Cowmplex transformations

|

*  Filtering/Flagging
* 2D Mowewnts

met"
-




Scientific Use Cases

E)q:Lothow sey

KDD - Knowledge Discovery in
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* Anomaly detectlon
* Cross-matching data
. Dimewsiowmitg reductlon

Extraction of sclentifica Ly
relevant information from a
moulttdimensional parameter space. vislt software




Scientific Use Cases

Data Mining

Some heg astronomy prochms that cay
teahquues

. o5

*  Cross-Match objects from different catalog
*  The distance problem (e.g., Photometric Redshi
. Star—qaLaxg sepamtww

*  Cosmic-Ra Y Detection Ln tmages

* Supernova Detection and Classification :
*  Morphological Classification (galaxies, AGN, gmvucat Lens
e class and sSubclass Dbscoverg (broww dwarfs stars, ...)
*  Dimension Reduction = Correlation Biscovery

*  Learning Rules for lmproved classifiers

. cLassq‘icatLow of massive data streams

*  Real-time Cclassification of Astronomical Bvents

e Clustering of massive data collections

*  Novelty, Anomaly, outlier Detectlon L massive databases
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Scientific Use Cases

Clusterty

Section-1: 352 <=ra <= 360, -1 <= dec <= +1 (24,538 Objects)
2000 ! ! ! ! !
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Scientific Use Cases

Clustering

Section-1: 352 <=ra <= 360, -1 <= dec <= +1 (24,538 Objects)
g ! ! ! ! ! ! ! ! !
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Scientific Use Cases

dium of Isolated GAlaxies

Multidiy

Section 1 (5 Clusters)
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Clustering
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cepheiod variables
Cosmic Yardsticks

-- owne Correlation
-- Two Classes!

w
ni
]

B

%

P

=

<f
I

e
[

3




Scientific Use Cases

dium of Isolated GAlaxies

outlier detect

e

THE NEW YORK TIMES NATIONAL TUESDAY, JUNE 1, 1999

Astronomers Detect New Category of Elusive ‘Brown Dwarfs’ ‘et o

objects was reporied separ
sticntisis at the California [
of Technology and the Jet Pr

By JOUN NOBLE WILFORD Apachie Point, N.M. Dr. Michacl was a3 brown dwarf, dut was not Irave been possible in hotter, younger
CIICAGO, May 31 — Ambltious  Sirauss and a gradu:ug studeat, associaled with a star companion.  objects. An estimate of their mass
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2MASSW J1217-03

A methane (T-type) dwarf in the constellation Virgo

The near—infrared view The optical view

2MASS Composite JHK Atlas Image Palomar Digitized Sky Survey
. . L L l i . | i l | s . ' l ' 2 2 2 l \ \ ) | 7 AJ Burgasser (Caltechy, J.D Kirkpateich (IPAC/Calieeh), ME Brown (Caltech
ENResd (U Penni, J 1 Gizis (U Mass), C.C Dahn & DG Monet (USNO.L Flagstall),
_O 6 O 06 1 1 5 2 C.ABeichman JPL). 1sebert ( Arizona). RANLCutr (IPAC/ Caltech), M Skrutskie (U Mass

A
H . K N ALL-SKRY I'he 2MASS Project is a collaboration between the University of Massachusetts and 1PAC
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Scientific Use Cases

Self orgav
organizing informat |
Find hiddewn relationships
Based on links among Iecg (



Scientific Use Cases

* VO Sky Event reporti
* wWhat, Where, Who, How
* Stars flares ,GR®Bs, solar, at

Analysis of the Interstellar Medium of Isolated GAlaxies

The Hello-VO ’Prqjec’c

T T T T T T
1 minute 10 minutes 1 hour 10 hours 1 day 10 days
(Time 0 is 8 minutes after a solar event) Log Scale of Time




Scientific Use Cases

The VO—E)(' ~

* Data Minilng Oriented
* VO Services
* Discovery
* Access
* waiting for analysis services
* Local software (also some \Web portals)
* Crossmatching
° | wspeotiow
* Visualization
* \Web services associated to archives of big factlities
* Hinders cross-boundary science

Analysis of the Interstellar Medium of Isolated GAlaxies
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Me

alysis of the Interstellar
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Scientific Use Cases

XMM Observatie

Topcat Hands-on
Let’s oo some science |



Sclentific Use Cases

LB /Lsun

701

6.0
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B 0 50 100 150 200 250 300
Distance / Mpc
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Scientific Use Cases
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fic Use Cases

tL
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Sclentific Use Cases
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why Workflow:
web-services-base
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* Expose the sclentific methodolog)!

. * Keep the provenance
e Pack the experimewt
e Enable

* repeatable results

. reproduaibiLLtg

*  reuse, repurpose

* cross-boundary sclence
* preservation




Workflows P

ALL components related to the | e
research Lifecycle should be available. |1
g |
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Opew questbows

Analysis of the Interstellar Medium of Isolated GAlaxies

* Curation and preservation (Ldentifiers)
. DLscoverg (semantics) of web services
* Characterization: tnput, outputs, fuwotbowawcg
. GO‘PLCS (awchewcwbtg) or stmilar used as alternates
* Permissions (authentication), licenses, platform, costs,..
* Metrics for quality: popularity, use stats, logs uptime, ete.
* Versioning and authoring (referenced and acknowledged)

n a cloud of services and data, \Web Services showld benefit
of the same privileges acquired by Pata.




(VOA Note

Announcement about Workflow future plans A

Andre Schaaff para interop mostrar detalles 1 jul (hace 12 dias) # | 4, Responderatodos | ¥

Dear all,
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As you know we will soon be facing a new generation of facilities and archives dealing with huge amounts of data (ALMA,
LSST, panSTARRS, LOFAR, SKA pathfinders,..) where scientific Workflows will play an important role in the working
methodology of astronomers. A detailed analysis about the state of the art of workflows in the frame of the VO involves
languages, design tools, execution engines, use cases, etc. A major topic is also the preservation of the workflows and
the capability to replay a workflow several years after its design and implementation. Several talks concerning these
issues have been presented during the past IVOA Interop meetings (see references below).

In order to undertake this task within our community we think that as a first step a Note should be written. Participation is
welcome, in particular, we would like to collect experiences (including use cases, tools, etc.), references, remarks, etc.
We plan the Note to be published around September and discussed at the Pune Interop meeting. We should then decide
on starting a working draft describing those aspects and possibly in a new Interest Group on Workflows.

Best regards,

André Schaaff and Jose Enrique Ruiz
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About | Mailing List

1\ experiment Puieaions

Home Users Groups Workflows

C—

@] Login

Files

Packs

2 Register | £ Give us Feedback | 3, Invite

Home » © BookmARK [ & ., New/Upload
( -
Didn't find what you need? Click here to search external workflow repositories. a [ Workflow %)
Log in/ Register
Search Results
Username or Email:
6 Workflows found for "astronomy".
Password:
Note: some items may not be visible to you, due to viewing permissions.
Remember me: (]
Trident (XOML) Observation le (v1) Q View OR
; 231 : oTe Download (v1)
ot Croated: 13/10/08 @ 13:23:08 | Last updated: 13/10/08 @ 13:27:48 ¢ Use OpeniD:
its: g Trident
Uploader  Crodits: g Trcen i
3 License: Creative Commons Attribution-Share Alike 3.0 Unported License {6q: name.myopenid.com)
&7
3 This workflow contains conditional processing. Trident does not have a (Login)
good visualization for these yet, but it is good to see how conditionals. —
k.
— il Need an account?
53 Jiten ) X Click here to register
Bhagat Rating: 0.0/ 5 (0 ratings) | Versions: 1| Reviews: 0 | Comments: 0  Citations: 0
Viewed: 87 times | Downloaded: 41 times Forgot Password?
This Workfiow has no tags!
Popular Tags
25tags
Taverna 2 AMIGA ConeSearch (v3) Q View [All Tags]
o Croated: 11/07/11 @ 22:08:06 | Last updated: 11/07/11 @ 23:34:14 { Download (v3) benchmarks | biozrdf
Uploader  |icense: Creaiive Commons Atribution-No Derivative Works 3.0 Unported Licenss bioinformatics | BLAST |
This workflow provides a VOTable response from cheminformatics | data integration
:::yéﬁ:b?:c";ir‘;\an':h service and extract values ei| example | gene |
. graph | impact | kegg | Kegg
= Rating: 0.0/ 5 (0 ratings) | Versions: 3 | Reviews: 0 | Comments: 0 | Citations: 0 Pathways | localworker |
e e O L mygrid | ondex | pathway
Tags (3): pathways | phenotype | protein
e onoay vk el oheveiory [votsbe pubmed | sequence | taverna |
text mining | workfiow
Taverna 2 MultiQuery XMM Catalog (v1) Q) View
Original | CTested 1207111 @ 17:27.05 { Download (v1)
riginal
2 License: Creative Commons Attibution-No Derivative Works 3.0 Unported License
Uploader
This workflow takes as input a VOTable with
coordinates of sources and processes a multiquery
of the XMM Catalog through the ConeSearch VO
Service
= Pique Rating: 0.0 / 5 (0 ratings) | Versions: 1| Reviews: 0 | Comments: 0 | Citations: 0
Viewed: 1 time | Downloaded: 0 times
Tags (3):
astronomy | virtual observatory | votable
Taverna2 AMIGA ConeSearch from a file of targets/positions (v1) Q View
oo Created: 12/07/11 @ 17:34:33 | Last updated: 12/07/11 @ 17:36:38 £ Download (v1)
riginal - I s P
Uploader  License: Creaiive Commons Atibution-No Derivative Works 3.0 Unporied Licenss

= Pique

This workflow takes an ASCII file of position of
targets, provides a VOTable response from the
7% AMIGA ConeSearch service and extract values
from VOTable columns.

Rating: 0.0/ 5 (0 ratings) | Versions: 1| Reviews: 0 | Comments: 0 | Citations: 0
Viewed: 1 time | Downloaded: 0 times.

Tags (3):

astronomy | virtual observatory | votable

My Experiment
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Taverna

Version 2.3

www.taverna.org.uk

Taverna is supported by the UK e-Science programme, the Engineering and Physical Sciences Research Council (EPSRQO),
the myGrid consortium, OMII UK, the University of Manchester and the European Bioinformatics Institute (EBD, and
includes contributions from Moby, Soaplab, BioMart, myExperiment and the University of Twente.

Starting application...




Taverna

SimpLe AM

+ Workflow Inputs
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ColumnNames Ralius{;)edinatim RightAscension A:

\ AmigaConeSearch

parseVOT wl(

*  Xpath ‘PLugl’,w not a useful for extracting itnfo from voTable
*  Hello-vO beanshell used itnstead (Thanks !)
*  Visualization of results.. (VOTables)
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XMM Mulit

RA_COLUMN

DEC_COLUMN

Workfl

v

Taverna

parseVOT able position_value_dec position_vdaue_ra

y

Select_second

Select_first

~a

VY o

XMMConeSearch

ColumnList ValuesList

Lot of previous VOTable parsing ..
The response is 1051 VOTables !
voTable merging tool needed




Taverna

AMIGA ML

String_constant X TagetsFile CdumnNames A:

¥ S

group_value_1 Split_string_into_string_list_by_regular_expression regex_value group_value

1 Y

Extract_DEC SR_value Extract_RA

4

AmigaConeSearch

wa'seVOT able
. Workflow Cutputs / \ '

VOTable Valuelists ColumnNames v
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Lot of beanshells for voTabl and CSV parsing ..
Beanshells development needed for splitting lists tnto values
*  STILTS Ubrary needed for voTable crossmatehing




Taverna

Tlne VO- expen 2
Dlscover Services

. MuLtL—quergj

* Crossmatching

° lwspeatiow

* Visualization and Comparison

Analysis of the Interstellar Medium of Isolated GAlaxies

Proposed shorteuts for Taverna
* VORegistry Access Perspective

* STILTS vOoTuable Library

¢ SAMP (Cowwectivitkj with VO Software)
* Pythown based beanshells

* Sumple standard astronomy functions
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Analysis of the Interstellar Medium of Isolated GAlaxies

Hello-vO

* Johwn Brooke
* Downal Felows
. Am:ja Leblance
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credltrepurposeWhlte -hox

BioMart oWL Ondex
Neis high-level Wrapping SopalabvolatileBPEL Tave r" a

ontolugles off-loading

Galax
FlshlmkﬂllenPhacts ws?  MyExperiment SKOS
web-servicespublicize

researchSoaplab  Emboss
FETATeduCe

EagleKTA

Helio-V0

data- |ntens|ve MethodBox time-to-experiment
y Workhench “‘““'t""“gdeclaratwe .way stability

BioCatalogue composition VRE

Sagelite MyGrid
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