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*| ) multi-dimensional data in the VO

* Examples of projects

* Problems for interoperabilty

* DataModels overview

* Discovery solutions : ObsCore, SIAV2
* Access Solutions : DataLink and SODA

*|l') Client-side Interfaces
* Aladin
* TOPCAT

* Il ) ALMA Science Archive implementation

* Available data in the archive
* Archive ObsTAP Interface

* |V ) ASKAP data : CASDA implementation
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* Radio datacubes
* Xray cubes

* Time dimensions
* Polarisation

* Visibility data



* ALMA
° LOFAR, ASKAP
* Towards SKA

—>data discovery by selecting criteria on

0
—0

C

escription attributes (metadata)

ata access : extracting useful data from the
atasets



Radio Cubes are « huge »

— full retrieval cumbersome
— Cutouts
—> eventually regridding, reprocessing ?

— need for detailed data (metadata)
representation further than ObsCore (Cube
DM, may come later)....



T

obs_collection unitless | String Name of the data collection

obs_id unitless | String Qbservation ID

obs_publisher_did | unitless | String Dataset identifier given by the publisher

access_url unitless | String URL used to access (download) dataset

access_format unitless | String File content format (see in App. BB5.2)

access_estsize kbyte integer Estimated size of dataset in kilo bytes

target_name unitless | String Astronomical object observed, if any

s_ra deg double Central right ascension, ICRS

s_dec deg double Central declination, ICRS

s_fov deg double Diameter (bounds) of the covered region

S_region unitless | String Sky region covered by the data product
(expressed in ICRS frame)

s_xell unitless | integer Number of elements along the first
spatial axis

s_xel2 unitless | integer Number of elements along the second
spatial axis

s_resolution arcsec double Spatial resolution of data as FWHM

t_min d double Start time in MJD

t_max d double Stop time in MJD

t_exptime s double Total exposure time

t_resolution s double Temporal resolution FWHM

t_xel unitless | integer Number of elements along the time axis

em_min m double Start in spectral coordinates

em_max m double Stop in spectral coordinates

em_res_power unitless | double Spectral resolving power

em_xel unitless | integer Number of elements along the spectral
axis




* STC 1.0 : useful concepts, currently under strong revision
(Coords, Measurements and Transformations)

* PhotDM : mostly for Optical astronomy

* Characterisation 1.0 : reused by other datamodels (such
as ObsCore, Cube) under revision

* Spectral Line Data Model : From observation to Physics
* Simulation DataModels. Comparison with Simulations
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* ObsTAP (serving ObsCORE table) : allows to select datasets on
criteria such as dataproduct_type= cube and
characterisation of axes

*SIAV2 : allows queries for images and cubes with PARAMETERS

* such as DPTYPE = cube, POS = .... BAND = 0.0005 0.0006 TIME =
52618 53700 etc.

* Full Data Retrieval via access_reference field (if manageable)

* Or access to Datalink .... and SODA (direct access to SODA also
possible)

* Alternative : Discovery, Representation and View via HiPS for
cubes



POS (spatial constraints)

BAND (spectral constraints)

TIME (time constraints)

POL (polarisation constraints)

SPATRES (spatial resolution constraints)
SPECRES (spectral resolution constraints)
COLLECTION (restrict to a data collection)
FACILITY (restrict to a facility)



Hierachical Progressive Survey
“The more you zoom in on a particular area,the more

details show up”
Multi-resolution HEALPix data structure

for Images, Catalogues, 3-dimensional data cubes, ...

Conserves scientific data properties alongside
visualisation considerations

No databases or dedicated servers are required, just http

And MOC for /

d ISCOove ry View, Access, Discovery of DataCube
El



* Link a list of RESOURCEs to a DataSet via a small votable giving url,
media type, semantics, description, size of the linked resource

* Useful for linking :
* Additional metadata (provenance, fine characterisation)
* Auxiliary or associated files
* Other formats
* Previews
* Services applied to the dataset

* Datalink service descriptor

A resource to describe a service (included in main DAL service or
{links} resource response)



SODA pardifieterss.

e e - T AR
Similar to SIAV2, but with a different meaning
ID : ivo ID of the dataset to process
POS : spatial area to be matched
BAND : spectral range to match
TIME : time range to match

POL : selection of polarisation states



* ASTERICS developments : discovery tree, SIA interface,
DatalLink interface and SODA interface (see above)

* ASTERICS development :

* TAP interface

* ADQL control and

assistance
* Synchronous,
asynchronous
* JOIN
* UPLOAD

Ferver selector

Frame [ Projection [NTGN

-

| &@ese [T - |

@ CDs/Simbad g Mode: Templ...|

Choose an example query to execute.

1 Table: |basic v | &
Join: (CDS/Simbad) TAP_UPLOAD.AladinTable1 Q
Crop oo

“| All basic data from an object name

- Allidentifiers of an object
Select main_id, ra, dec, rvz_redshift b b P . 5
Objectsina cone searcl s N o

Select main_id, ra, dec, rvz_redshift p... |- ! ac ith your own d

Check.. SYNC | + || Asyncjobs>>

Select TOP 9999 X L pmra, pmdec, =

SQRT(POWERIp! +POWER(pmdec,2]) as pm from basic WHERE -

SQRT(POWER(pmra,2) + OWER(pmdec,2)) = 20 Y
Reset Clear SUBMIT close (7] -

1 I
select-
from EENN



OPCAT is an interface to ObsTAP

* Discovery, SAMP to other Tools
OPCAT takes into account

atalLink
* Feedback

* Improvment proposals

| TOPCAT(1): DataLink View [

Window Help
X

DataLink View for 1: gavo-califavot
rDataLink Tabl

access_url service_def|
pre =
procswel
procswe2
hitp: / /dc. zah, uni-heidelb
.. | http://dc. zah.uni-heidelb...
ivo://org.gavo. dc http:/jdc. zah, uni-heidelb, T
i Jorg.g a http zah. uni=heidelb
NotFg=|
L] L3
Row Link Type
’VFixzrl Access URL |

rRow Detail

access_urk http:/fdc.zah.uni-heidelberg.defgetproduct fcalifa/datadr3 /COME |
content_type: image/jpeg
content_length:
description: A previe
semantics: #preview

for the dataset

URL: prp: //cic. zah, uni-heidelberg. de/getproduct fcalifajdatadr3 JCOMB/ARP220.CC

v Type: | IMAGE w | Action: View image internally |+ Invoke
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* ALMA provides interferometric data in the millimetric domain
* Science archive has a specific interface
* Imaging data are not available everywhere

* Alma science archive slowly releasing VO interface blocks :
* An ObsTAP service is available (see next slides)
* MOC is available
* Integrated in ESA Sky
* Plans to integrate : Datalink, SIAV2, SAMP in terface
* Service for reprocessing installed as UWS (maybe SODA extension)
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* CASDA implemented
* MOC
* ObsTAP, SIA services available
* Datalink with Cutouts
* SODA interface
* Scripts
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ASTRON

» Interferometer: Creating virtual aperture up to ~2000km (A/D)
Incomplete coverage

« Typical use of Radio Telescopes: imaging depending on science

LOFAR: Projection effects (No moving dish/mirror)




ASTRON

« Stored as CASA Measurement Sets
10 MB - 100 GB in size, per 192 kHz frequency band
Usually 400-488 per observatlon
Relational structure
Each cell can have multiple d|men5|ons (pol x freq)

LOFAR Mcasurcmcnt Set Model version 2.07.01

ANTENNA

POLARIZATION

NUM CORR
com_Tve

LOFAR _ prefixes have been omitted for clarity
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