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� SKA development
� Radio archive access

� From home pages to one-stop shops
� Virtual Observatories

� Framework for de-jargonised data retrieval
� Multi-l  comparison

� Next-generation interferometry
� Archive development strategies
� VO requirements

 

Making best use of SKA data:Making best use of SKA data:
Archives, Pipelines and Virtual ObservatoriesArchives, Pipelines and Virtual Observatories



SKA development & requirementsSKA development & requirements
X 'Software telescope' 

(Schilizzi)
Z Software, Cal, Processing 

25%
Z Engineering prototypes

J Incl. data delivery software?
X Huge data volumes

Z Move the results
J Not the data nor the 

astronomers
X Wide band, wide field

Z Serendipitous sources

Z Temporal phenomena

X Flexible products
Z Multiple processing paths

J e.g. resolution v. sensitivity
J On-demand, not static 

X Global funding
Z Data for whole community

X SKA software group 
(Cornwell)
Z V0.5 – plenty of debate

X B2E, common software 
libraries
Z Consider use of VO 

components



Beginning-to-End (B2E) Beginning-to-End (B2E) 

Science proposal Science products

Schedule

Quality control

Basic irreversible

correlation, 

calibration etc.

Capture data 

and intentions

Public access
Standard

calibration

pipeline

Steerable 

pipeline

Processing

history,

metadata

Archive

Re-extraction

recalibration etc

Key projects
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Standard products

documented 

methods



  Radio archives in 2006Radio archives in 2006

X Obs logs, surveys published
Z Vizier, CADC

X Observed data via home 
pages
Z Raw data listings

J Download e.g. VLA
J Easy-set-up software

Z Visibility data with cal tables
J MERLIN, EVN

Z Diagnostic plots, FITS images
Z Links to VO services

X Custom images via VO
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User

AstroGrid Workbench

App Launcher 

MERLINImager

Position, size, 

n, resoln, date

Registry

CEA

JBO server
Python (perl/dbi)

ParselTongue

Select AIPS data

Image best 5 

(calibration, fov)

FITS images, 

logs, to public 

HTML area

SIAP VOTable

MERLINImagerMERLINImager

AstroGridAstroGrid

ApplicationApplication

MySpace

Aladin, TopCatDownload



What do users want?What do users want?
X Quick access to images etc. 

Z Are these data worth 
pursuing?

J Immediate analysis/publication
J Further processing 

X Spatial, spectral and 
temporal selection

X Universally compatible 
formats
Z Easy conversion 

J No loss of information
J Probably XML/binary FITS

X Aperture matching
Z Homogenised units

X Full data history
Z Reversible calibration
Z Dowloadable reduction 

pipelines
X Science-case led 

development
Z Cosmic topologies
Z Data-mine EROs
Z Galaxy clustering (VOTech)

J Source extraction, photo-z 
tools

J Merge radio surveys 
K SpecFind catalogue XIDs
K Merge FIRST/NVSS data?

J X-rays - AGN to halo scales
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Data available at 

selected point 

are highlighted in 

tree

Automatic display of 

instrument footprint 
Image metadata

HST-ACS

DSS

VLT-ISAAC

Chandra

ESO-WFI

2MASS

My Data

Multi-Multi-ll  wide-field data access wide-field data access



redshift = 3.046

Lya      C IV

Spectra and modelsSpectra and models



redshift = 3.046

Lya      C IV

No spectrum? 

Photo Z workflow

Spectra and modelsSpectra and models





VO tools and initiativesVO tools and initiatives
X Linked Resource Registries 

Z Multi-D, multi-l  data and 
tools

Z Single sign-on authentication
J Proprietary data
J Computational rationing 

X Job management, queueing, 
workflow building

X Specialised partners
Z RadioNet archives &VOs WG
Z VOEvent – rapid response
Z Pulsar VO, Planck VO 

working group, VIRTU etc.

X ALMA CS, VO requirements
X Flexible  data products 

Z Simple interface (c.f. parsel-
Tongue) to specialised 
packages

J Images, cubes, time series, 
spectra, matching resolution 
etc... 

J Combine/compare different 
arrays, n's, epochs ...

Z Experts download  reversibly 
calibrated parent e.g. uv data

J User-steered scheduling  and 
pipelining



Implications for SKAImplications for SKA

X Collaborate - VOs, RadioNet 
Z Compatibility
Z Components
Z Feed in requirements

X Record metadata at all 
stages
Z Inform data processing
Z Enable data discovery

J Use/develop VO data models

X 'B2E' integrated data path
Z Consider in Prototypes

J Test data for pipelines/archive 

X Science archive for all users
Z Metadata retrieval
Z Flexible remote processing 

of products for dowload
J User-steerable pipelines
J Standardised frameworks for 

user-contributed products
X VOs for data & research 

now!
Z Publish archives
Z Use/contribute tools
Z Develop standards e.g. 

Healpix



International Virtual Observatory Alliance

Mission 
To facilitate the international coordination and 
collaboration necessary for the development and 
deployment of the tools, systems and 
organizational structures necessary to enable the 
international utilization of astronomical archives as 
an integrated and interoperating virtual observatory

SVO



IVOA Model Markarian 273 @ 18 cmIVOA Model Markarian 273 @ 18 cm
General Spatial Temporal Spectral Observable
frame/units J2000, deg ISOstring Freq MHz Jy

Location 1658 undef

Bounds 1650 - 1666 >0.0002

Support 1650 - 1666 undef

Sensitivity undef

Filling Factor 1 0.7 1 undef

Resolution 14 (10-6)E-5

Sampling (2-5)E-6     undef

13.23546 
+55.8764

1997-06-14 
T12:00:00

13.1, +55.1  
13.2, +55.6

...T06:00:00 .

..T18:00:00

Circle? Poly? 
1ary FWHM

(on-source 
scan listing)

f (t int, dn, 
1ary beam)

1651-64=1 
rest zero

dynamic 
range <5E+4

(2.8-5.6)E-5 
(55)E-5

scan length~ 
PT00H05M

t int = PT16S dn = 1















VO Extra-galactic datamining VO Extra-galactic datamining 

examplesexamplesX Galaxy clustering (VOTech)

Z SDSS, ELAIS (multi-l ), INT-

WFS
J Cross-match, source 

extraction
J Find redshifts (HyperZ etc.)

Z X-ray halos

Z Distribution of AGN

J X-ray surveys (high-res)

J Radio

K Federate FIRST+NVSS 

K WENSS, SUMSS, GMRT?
Z AstroNeural, VisiVO

X IC/UCL projects
X Cosmic Topologies 

Z Datamine catalogues – 

objects at high-z,  classified 

(SIMBAD)

J Xmatch, remove duplicates 

(TopCat, SpecFind?)

Z Measure proper distances

Z Compare with simulations

X Extremely Red Objects 
Z  ColourCut SDSS, 2MASS, 

etc



Next Generation InterferometersNext Generation Interferometers
X e-MERLIN, eVBLI, LOFAR, 

EVLA, ALMA, SKA etc

Z Committed to VO access
Z Software development

J RadioNet – ParselTongue 

(Python over e.g. AIPS)
J NRAO – CASA (aips++-

based, Python scripting). 
J ESO – XML binary and meta 

data storage

X 'B2E' obs-to-archive 

integrated data path
Z Metadata retrieval
Z Flexible remote 

processing of products for 

dowload

X Considering use of CEA 

components? 
Z Longevity/maintenance

X IVOA Standards 
Z 3+D, Char models


