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Summary
● 0 ) politcal context
●  I ) science ready data / visibility data 
● III ) relevant VO achievments or ongoing work

● Dicovery : obstap/Siap2
● Access : DataLink and SODA
● Interfaces : Aladin, TOPCAT
● Discovery + Access + View : MOC and HiPS

● IV) working implementatons 
● HiPS cubes distributed by CDS
● ALMA implementatons 
●  ASKAP  data :   CASDA implementatons

● V ) What next ?
● « extend » « science ready data » implementatons
● Discovery of visibility data
● « fne grain » characterisaton of visibility data
●  Integratng Visibility data processing in VO landscape
● Visibility data representon ?



 

Radio cubes in the VO
politcal context

●  « Mult-D » IVOA priority driver
● Set of protocols

●   ALMA,LOFAR, ASKAP in VO landscape.
● First IVOA standards implementatons
● Asterics discussions in Europe

●  SKA perspectve
● ESCAPE CEVO in Europe : ESFRI projects / VO experts

● Asterics/Escape meetng in Strasbourg



 

Radio data in the VO

Science ready data (imaging cubes)

versus

Visibility / raw data



 

Radio data Cubes
(science ready)

● ALMA 
● LOFAR, ASKAP, JIVE

→ Towards SKA
● various surveys at CADC or CDS
● Two diferent strategies :

●  2 steps strategy
→ data discovery  by selectng  criteria on metadata
→Data acces : extracton of « useful » data in  discovered 
« datasets »

● AllSky discovery, access and visualisaton : HiPS



 

Data discovery :  ObsTAP

● Data discovery by selectng criteria on descripton atribute 
(metadata)  

● ObsCore 1.1 (additon to  ObsCore 1.0):
● Size in pixels
●  Polarisaton

● Serverved by  TAP → ObsTAP
● ObsTAP : allows to select  datasets on criteria such as  

dataproduct_type= cube and   characterisaton of axes
● REC may 2017



 

Data discovery  : SIAP 2.0

● SIAP 2 : allows queries for image and cubes 
with  PARAMETERS such as : DPTYPE = cube

● POS = «  STC shape», BAND = 0.0005 0.0006, 
TIME = 52618 53700 etc.

● REC december 2015



 

Towards access : 
  → DataLink

● Full data retrieval via  access_reference column 
in ObsCore

● Or access to DataLink …. an SODA cutouts



 

DataLink 
●   {links} endpoint :

link a list of  RESOURCEs (metadata, other formats,  
associated data, services...) to a  DataSet via a small 
VOTable giving url, media type, sémantcs, etc.. 

●  DataLink « service descriptor »
A « resource » to describe a service (included in main  

  DAL service  or {links} endpoint response)
● REC June 2015
● DataLink 1.1 proposal  (july 2019)



 

 Data access

● Data access : extractng useful data from the 
datasets
● Ful retrieval cumbersome  (radio cubes are « huge »
●  Cutouts : SODA 1.0 REC may 2017
●  Eventually regridding, reprocessing -> SODA -next   

(virtual data)
●  More metadata/modelling for fner descripton ?  



 

Interface : Aladin

●  Recent developments : discovery tree,   SIA interface,   
DataLink  and SODA interface 

●  TAP interface
● ADQL control and

 assistance
● Synchronous,

 asynchronous 
modes

● JOINs
● UPLOAD
–



 

Interface : TOPCAT

● TOPCAT is an ObsTAP interface
● Discovery, SAMP to other tools

● TOPCAT takes into account 
DataLink 

● Feedback
● Improvment proposals



 

 VO data modelling
1 ) Obscore : metadata for discovery



 

VO data models 
2 ) Other existng datamodels

● STC : useful concepts, currently in major revision
->  Coords, Measurements and Transformatons – see below

● PhotDM : mainly for optcal domain
● Characterisaton 1.0 : generic model  reused by other 

models (Obscore, Cube) . In revision
● Spectral Line Data Model : From observatons to 

Physics
● Simulaton data model and SimDAL protocol. 

→ Observaton/Simulaton comparison



 

VO data modelling
3 ) Cube datamodel (in progress) :  ND Image



 

VO data modelling  
 4 ) Coords and measurements (work in progress) 



 

VO data modelling
 5) Provenance (work in progress)



 

      View, Access, Discovery of DataCube

And MOC for discovery : 
indexaton by HEALPIX  cell



 

Don’t forget

● SAMP for Desktop applicatons
● UWS : standard interface to manage VO  Web 

Services
● VOSpace : for data storage
● Registry



 

Existng « science ready »
radio data VO services



 

 HiPS Cubes 

.  HI4PI (Efelsberg), GALFAHI (Arecibo), and 
HIPASS (Australia)

Display in movie mode



 

 ALMA science archive
● ALMA  provides  interferometric data in millimetric domain
● Natve interface available
● Imaging cubes not yet available for all observatons                       

   (but in progress)
●  ALMA archive delivers step by step  VO interface elements:

● ObsTAP service available (next slides)
● SAMP in client
● MOC available
● Integrated  in ESA Sky (with AladinLite)
● Projects : DataLink, SIAV2
● UWS web service for reprocessing planned  



 

 ALMA science archive
ObsTAP service in Aladin



 

ALMA science archive 
 url in the  ObsCore response points to a  natve interface page in the browser  



 

ASKAP data  :  CASDA services 

● CASDA implemented
● MOC
●  ObsTAP, and SIA services available
● DataLink with Cutouts
●  SODA interface 
● VO Scripts available 



 

CASDA (=  ASKAP data)
( availability of cube data on the sky)



 

ASKAP data  :   CASDA services 
SIAP 2.0



 

ASKAP data  :   CASDA services
  dataset feld of view



 

ASKAP data :   CASDA services
DataLink



 

 ASKAP data  :   CASDA services
  SODA interface



 

ASKAP data  :   CASDA services
SODA : ready for query



 

 ASKAP data :   CASDA services
SODA asynchronous task completed



 

ASKAP data :  CASDA services
 extracted subcube displayed



 

ASKAP data :  CASDA services 
extracted spectrum



 

 ASKAP data :   CASDA services
extracted spectrum



 

CADC and others

● CADC has a couple of Radio cube surveys such as
● CGPS
● ALMA
● VLASS

● Plans at NRAO (collab with CADC?)
● Italian 
● Others ? Sorry if any !!!



 

SIAV2 + DataLink + SODA
at CADC



 

Time Domain ?

See Ada’s talk on Saturday



 

What else ? 
● A ) extend « science ready data » availability in the VO .

● Create new ObSTAP/SIAV2/DataLink/SODA services
● Create HiPS for moment/contnuum maps and access « original 

data »
● B ) Visibility data (=VD) – what should be investgated/done :

●  Use ObsTAP/SIAP2 for VD rough discovery
● VD fne grain characterisaton and discovery
● Integrate VD processing in VO landscape 
● VD VO representaton/data modelling ?

● C ) Others ? (Rotaton measures, ...)



 

 Visibility data?
(courtesy LOFAR/ASTRON partners)



 

Use ObsTAP/SIAP2 for VD rough 
discovery

● ObsCore has « visibility » dataproduct type
● Visibility data have rough spatal 

positon/extension, tme range, spectral 
range, polarisaton

→ roughly fi in ObsCore
● Complex data structure can be searched via 

CAOM extensions ?



 

VD fne grain characterisaton and 
discovery 

● « coarse grain » discovery via ObsCore + DataLink for 
additonal metadata
● UV plots
● frequency/amplitude or phase/amplitude plots
● Beam size and shape
● Number of antennas, instrumental details

→ should we integrate this in « characterisaton » DM ?
● Dynamic characterisaton according to scientfc 

goals : VO Web Service or VO applicaton ?   



 

(courtesy Y.Stein)(courtesy Y.Stein)(courtesy Y.Stein)



 

(courtesy Y.Stein)



 



 

Integrate VD processing in VO landscape 

● Use « provenance » to go back to original data
● Store and Make available science data reduced by 

individual scientsts
● Propose a black box service providing « science 

ready data » according output characterisaton  
●  Launch CASA code remotely close to the data
● Bring code to the data (docker/ jupiter notebook / 

platorm)



 

Visibility data modelling/representaton
« measurement sets » are all what we need ? 



 

IVOA Visibility data model
as an extension of CubeDM ?

Visibility DataSet

Sparse
visibility

mixed
visibility

Uv 
measurement

Why : transform into tme series, event lists, etc ? Combinaton 
with other  spectral domains
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