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Abstract

lnoex

* AMIGA e-Science developments

* Archives infrastructure .
* \Web services to the rescue
¢ Scientific workflows "
* W{4Ever: Preserving digital expertments

Analysis of the Interstellar Medium of Isolated GAlaxies




who are yow ?

The AMIGA qu

Awnalysts of the nterstellar Mediwm
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Statistical baseline of isolated galaxies to compare
with the behaviour of galaxies tn denser environments

- =
Multi A study of ~1000 galaxies
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who are yow ?

The Virtual ob

. lwteropemlobutg and Discovery
* Publishing and Accessing Data
o Service Oriented Architecture (soA)
* Integration of Software and Data

* Distributed resources
* Panchromatic sctence

Analysis of the Interstellar Medium of Isolated GAlaxies

2y

CVo

* Data Models
e Web Services
¢ Semawnties
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Science

Technical development
Team and collaborators
Results & Ongoing Work
Publications
Conferences
Public Data

ASCII Files
Links

Search  Search Keyword

Dpt. Astronomia Extragalactica
Instituto Astrofisica Andalucia
Camino Bajo de Huétor, 50
18008 Granada

Spain

VO Interface

Query by name Query by parameters

Search by name

Object Name

(Ex: CIG 4, UGC 00297,CIG 4%, etc..)

Orfand Input a File

(Text file with a name per line)

I AMIGA PUBLIC DATABASE SEARCH RESULTS |

CIG 155

Alias names (Simbad Name Resolver Service)

CIG 155
2.383
Red Image of CIGO155, with a size of
05 x 05 arcmin, from DSS2
4.249
Basic Data
2222
Coordinates
RA 32000 DEC 32000 RA B1950 DEC B1950
74.33875 78.1908 72.42666 78.1112
Velocity pace
vr V3K Distance
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Scd 6 y ?
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Multiwavelength Information

Optical
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who are yow ?

Sc(8)

Sm (4), 1B(s)m (7)

SB(s)m pec? (3), Sd (4),

SB(s)m pec: (7)

S0

Sb

Scd

Sb

Sa

% Spherical Plot
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File Export Plot Rendering Subsets Marker Style Help
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who are yow ?

VO Archives bevctop -

Robledo DSS-63
*  Maodvrid Deep Space Communication Complex (MPSCC)
* Fow single dish in Robledo de chavela (Madrid)
- 5% operational time for observations

«  Kband Spectra (18 - 26 gHz)

*  HRO Masers, methanol, NH=3, ..

TAPAS - IRAM Bom

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

- Rotattonal molecular transitions

*  ~200 scientific projects / year, 1TB

Radio Astronomy DAta Model for Single-dish telescopes



who are yow ?

The AMIGA Group

Awnalysts of the interstellar Mediuwm of (sole

Statistical baseline of isolated galaxies to comp:
with the behaviowr of galaxies in denser environme

J L

Analysis of the Interstellar Medium of Isolated GAlaxies

Multi A study of ~1000 galaxies
_I_

Need of intensive and complex analysis of 3B data
2D spatial + 1 velocity




M. Krips — ESO 3D2008 Workshop — Garching




GIPSY

E aroningen lmage Processing SYstem
o

Cowwec‘ci\/i’cg
* VO Archives
* VO Software
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Analysis of the Interstellar Medium of Isolated GAlaxies

who are yow ?

BODEGA Below 0 DEQGY

P.l.:D. Espaola
Legacy proJeot of submillimiter Array Lnterferom
http://bodega.Laa.es

IAA-CSIC
CfA (Harvard-swithsonian Center for Astroph 5sws) -
ASIAA (Institute of Academia Sinica Astronomy and Astroph 5sws

Molecular gas properties of a survey of nearby galaxies.

L L
20 processed and reduced datacubes of galaxies



who are you ?

The BODEGA =

The Data and Service prov'b ¢

BODEGA File Edit Image Catalog Overlay Tool View Interop Help Install
S

& & Q @® Location (crs
Below zero degrees galaxies
1339981724 b <> 4= 013
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Target ki
« Name: NGC5247 . d%
« Class: Galaxy - J_‘@

e

Coordinates

N\

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

i

Velocity

©

8

* V:1319.98 Km/s
« Redshift: 0.00440299

Extended data

L
xIwE

pi W 1235'x 119"

8, B Blink control: Change the current frame @3t o

Aladin vo software

(©1999-2009 UGS/CNRS - Centre de Donnees astronomiques de Strasbourg
—

Provenance

« Telescope: SMA
.

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

p: (download data)

Osel /0src 17Mb )

Spatial

istrad: (download data

« 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 oy & Number of polnts: 2250000

Size: 9011520 Kbs
Open this with Aladdin Applet




The next generation o

Much wider Fov and spectral coverage
* Large volumes for an observed datacube
* Subproducts are Virtual Data generated on-the-fly

Analysis of the Interstellar Medium of Isolated GAlaxies

%

Automated surveys
* Huge amounts of tabular data
* Services for Knowledge Discovery n Databases

0% of the Internet downloaded

Saving:

theinternet.zip from the Internet
]
Estimated time left: 4,381 years (14kb of 23,993,564 938 MB copied)
Download to: C:\Dovvnloadstheinternet.zip

Transfer rate: 41.2KB/Sec

[V Close this dialog box when download completes

[Iper (iper Eolder || Cancel I




_ Analysis of the Interstellar Medium of Isolated GAlaxies

AMIGA

cube stzes

High Res

Extreme Res

4 Bytes

4 Bytes

Resolution

8,192 x
8,192

12,288 x
12,288

Channels

16,384

16,384

Stokes &
Weighting

ASKAP Cubes
Prof. Kevin Vinsen
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Antennae
&
Front End
Systems

SKA 7Pb/s

SKA >1 EF/s

Correlation

SKA >300 GB/s

Data
Product ’ S E— SKA 800 PB
Generation Storage SKA 30 PF/s

On

High
e Availability S
orage Storage / DB rocessing

SKA 18 PB/year

VO Services &

Query Inferfy

SKA 30 PF/s

Processing

Storage

Bandwidth

Power




use of the Buropean Grid nfrastructure May 2010 - May 2011

Comput. chemistry

Astrophysics and Astto-Particle Physics 0%

OtP-e 3 Unknown Disci
1% Computer Science and Mathematics
Multidisci ph"a ry VOS 0%
Earth Sciences

Life So ences

0%

Fusion

Infrastructure 0%
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High-Energy Physics
90%




use of the Buropean Grid nfrastructure May 2010 - May 2011

High Energy Physics Excluded

Comput. chemistry
3%

Computer Science and Mathematics
Multidisciplinary VOs 5 / A 0%
10% Astrophysics and Astro- /_em Sciences
Particle Physics s

w
QL
=
L
<C
O
o
o7
-
0
O
L
-—
o
p
[ =
=
©
<
=
K]
)
-~
v
®
D
-~
£
W
=
=
e
o
w
@
=
L)
g
<

Fusion
1%

Life Sciences
22%

Infrastructure
52%




use of the Buropean Grid nfrastructure May 2010 - May 2011
Astronomy & Astrophysics

vo.helio-vo.eu Vo.paus.pic.es
pl \)9\2

argo

vo.cta.in2p3.fr 17%
20%
astro.vo.eu-egee.org
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Analysis of the Interstellar Medium of Isolated GAlaxies

~ AcCloud of Services
The overall pioture ‘

Distributed, scalable and flexible tnfrastrue
* grid + Clowd may solve storage and process
* Bandwidth is the tssue

Blg Pata Science performance s highly dependent
wpow /O data rates (local and transfer)

The data is the infrastructure
* Interconnected and tnteroperable archives
* Distributed, multi-wavelength and multi-factlities

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



2D Data Services

* Cutout

* Resa mpLe

«_Analysis of the Interstellar Medium of Isolated GAlaxies

+  Spectrum extra ctlon

« 2D slice extraction

« Dimenstonal reduction

. Filtering/Flagging ¢
* 2D Mowments ot
*  Cowmplex transformations
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A Cloud of services

E)q:Loratww services

KDD - Knowledge Discovery tn Databa.
understand what information is contain
data in order to Rnow how we can efﬁouewtl,

''''''''

@l Lﬂ detection
Cross-matching data gl BEEE .. B
* Pumensionality reduction

Extraction of scientifically
relevant information from a
multidimensional parameter space. vistt software



Sclentific Workflows

web-services-baseo |
P ARE NOT PIPELINES

Analysis of the Interstellar Medium of Isolated GAlaxies

§ © Archived science-ready data
* Automation
| © Repeatable results
* Reproductible
* Ewncourage best practices
* Modular nature allows
* Re-use
* Re-purpose
* Expose the scientific methoo
* Formative




Sclentific Workflows

Taverna |
A workflow enactment a

Analysis of the Interstellar Medium of Isolated GAlaxies

Cyverrvrrrrvel Ls
S{EEEEGEEGEQe  PPPr Ty

university of Manchester




VO Scientific Workflow
3D Kinematical Modeling

Source Name

NameResolver

Coordinates

FluxMin, FluxMax &
R

VO Archive
Number GetMaxValues
\ grvice
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VelMin, VelMax
RAMin, RAMax

DecMin, Dec Max Getlmage Band

Service
—> VelocitiesList K

nelMap

Service 20 e

—>{ ContourlevelList
jection

ChannelMap Service

Service

Contour Reprojected
Channel Map 2D Image

Overlay
Service




Source Name

VO Scientific Workflow

3D Kinematical Modeling . nie;aemslv '
amenesoive

Coordinates . Raw Data
) St

CO ALMA 3D
VO Archive
Calibrated Data

dium of Isolated GAlaxies

e

\

A
1

HI3D
VO Archive

CASA
Calibration

VO Catalog

Calibrated Data

3D
VO Archive
Modeled Data

Center,
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Gipsy
3D Modeling

VO Publishing 3D HI

Residuals

Subtraction

—
; 3aDCO )
Subtraction Residuals

\ 2 N
[ Modeled HI Modeled CO
\ Datacube Datacube
&
[ I
Rotation Curve
Extraction
W
( HI Rotation CO Rotation
Curve \, Curve j
\ 4

HI Dark
Matter
Model

€O Dark
Matter
Model




VO Scientific Workflow
3D Kinematical Modeling :»m

dium of Isolated GAlaxies

e

Sesame
NameResolver

A
1

Raw Data

HI 3D
VO Archive Calibration
Observed Data

Ha3DVO

HI 3D
VO Archive
Modeled Data

Archive
2DMoments
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curating and preserving collaborative digital experiments

ntelligent Software Components (ISOCO, Spain)
Mwix/ersitg of Manchester (UNIMAN, UK)
universidad Politéenica de Madrid (UPM, Spain)
Poznan Supercomputing and Networking Centre
(PsNC, Poland)

Mwiversista of oxford (OXF, UK)

nstituto Astrofisica Andalucia (I1AA-CSIC, Spain)
Leiden University Medical Centre (LUMC, NU)
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The Universit
of Manchest

Information Society and Media

European Commission
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enabling the networked economy

SEVENTH FRAMEWORK
PROGRAMME




E ALl components related
I available, preserved and east
s W ey
<) * Proposals T i
. * Data & <l
* Processes - =
* Workflows =
* Publications e
404 error:
Building not found
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http://wi4ever-project.org/
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wf4ever

The rea'upes store

About Mailing List ~ Publications @] Login = & Register 57 Giveus Feodback = 3 Invi

experiment
Home Users Groups m Files Packs

Workflows

* Fund workflows

Showing 1309 results. Use the filters on the left and the search box below to refine the

Filter by type results.
2 Taverna | 55 — Pazzmard
o ‘ " Taverna2 508
RapidMiner ] Remember me:
’ Taverna 1 Mapping OligoNucleotides to an bly (v7 , View
) Biociipse Sori, 2 * - y 07) o OR
) GWarklowDL 2% Created: 130203 @ 03:05:35 | Last updated: 130203 @ 03:0020 I Use OpeniD

Original

* Build communtties o lE

Attributions: \)Q:r.ag:ns: SEMBLE Dario_reria_Genome jar.:lr.:{:crr:-

¥ {9 IC
T L £} Blast aguins! ENSEMELE Dario,_rerio_Gename g0 AppendToFie 3 Test bt for Legm
’ Chomisiry Plan 7 =
Mapping digonuceciides o an assembly % Input for Mapping dligonudeciides o an Need an account?
. LabTrove Tem. 7 ~ Clickh i
l/(' Ls c S aszombly ere to register
Fitter by tag License: Craatve Cammans Atiribusion- Share Aliike 3.0 Unparied Liconse Forgot Password?
wamgle 17 Version infio The former versian of the warkdaw
P myarid 10 expociod hat resulis fom BioMART anfy report Popular Tags
6! e’ WD' ‘ )W.‘S looslworker ® rmwp:v.rmr:::; {M;rcb;r;:yca;o] tags
E are eniirdy encapsuaied in an exon of hat Al Tags]
banformaics a Franscript. However, e BioMart sorvice also (AN Toord
bonchmarks ” returns iranscripis whan the quary is not or anly benchmarks | bia2d

parially overlapping with an axon in the sireich on

cheminformatics 85 -
* Score and rate workflows i e T e
R L resuliod in foo many dligos dlassiiod as having chemimrmaics daaimogaion

= 5% zerigis or haw .
: muSiple ransaripis or having mulSiple genes o example gane
. - o Rating: 0.0/ 5 {0 ratings) | Versions: 7 | Reviews: 0| Comments: 0| Citations: 0 9raph | kogg | Kagy Pafway=

* Comment on workflows e ol

Filter by user mygrid | ondex | pafway

Tags (7)
Nan Williams 210 biomart | BLAST | bt | ensembl | microarray | r | rshall pafways | phenatype | protein
’ ’ P Fisher ®» putmed | soquence | averna
* Wrtte reviews s @
Peler Li g Twemi gy Add Mesh String to Biological Process (v2) , View
, Hamizh McWil, R gy Crested: 1007 193028 Last updated: 031203 @ 19243 § Dowrload (v2)
nail
) ht Francais Balleau a Upl::dw Liconse: Craatve Cammans Afiribuon-No Derivasive Warks 3.0 Unparied Licanse
t:,t:, S S Y S Franck Tanch z
e Lg X i Thz workdiaw iz designod 10 a3d e filawing
Aexirens Hke.. » — MaSH form o o ond of a KEGG pafway nama:
AciaLe Blanc % ' AND "Motabaiic Networks and Patways” MoSH
Eqon Willigha. u \ |mmesy Terms] Example input for $is service is as
- ] follows: VEGF signaling pathway Hematopaieic
£ Paul C_ O\ call linaage GnRH signaling patway Type Il
Filter by icence Fisher dabotos malius

Oxford University



Astrowoma research is e .
P Time has come to go ”‘Bcgo A

* Preserveo expertments

* Methodology “in action” RGeS
* All data exposed Dao
* Reproducible

° Repeatable

e Re-usable

* Re-purposeable
e Collaborative
* Formatilve
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£ n the Virtual Observatory
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Open questions for Web

* Curation and preservation (Ldentifiers)
* Discovery (semantics) of web senvices

* Characterization: tnput, outputs, -{:vcwotiowalita, etc.

* Coples (awchewtioitg) or stmilar used as alternates

* Permissions (authentication), Licenses, platform, costs,..

* Metries for quatitgj: popuLarita, use stats, logs uptime, ete.
* Versioning and authoring (referenced and acknowledged)

n a clowd of services and data, web Services should benefit
of the sawe privileges acquired by pata.



& © computing and storage are cheap
P data movement Ls death

Analysis of the Interstellar Medium of Isolated GAlaxies

Conclusions

wWe are moving tnto a world where

Archives should evolve from data providers tnto virt
and services prov'wlers, where web services may help to
bandwidth Lssues.

web Services

* Swaller virtual data subproducts

* Dustributed, multi-archive, multi-wavelength astronomy
* Workflows as a disruptive working methodology
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