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Data levels

● DL6 / catalogues
● DL5 / images, spectra, timeseries
● DL3 / filtered event lists
● DL4 / binned data → ?



 

DL6 : catalogues

●Choose basic SCS :
● Very simple interface 
● Response is in VOTable = XML standard for 

tables. 
● FIELD attributes = name, datatype, unit, ucd 

(standardized vocabulary)
●  (+utype = pointer to datamodel leaves)



 

DL6 : catalogues

●Or more advanced TAP : 
● interoperable remote access interface for 

relational databases
● Using ADQL, a SQL-like query langage
● Database described in the TAP_SCHEMA

● HiPS also possible (see next section) 



 

 
SCS access through TOPCAT application 

(VizieR catalogues)



 

VOTable : header



 

VOTable : data



 

UCD
(unified content descriptor)

● Standard terms for each astronomical « property » 
● Hierarchical structure  and  possible composition 

● Possibility to add new terms/branches

● Do we need that for high energy catalogues ?



 

TAP service within TapHandle
(here NED)



 

DL6 catalogue - new : 
MANGO   

● Model for ANnotation of Generic Objects
● A data model intended to organize parameters 

associated to a source or any kind of root 
feature according to a specific view

● Coupled with the new «Mapping syntax in 
VOTable » may add a specific datamodel view 
on TOP of tabular data 



 

DL5 data : images

● Create a « Simple Image Access » (SIA) service
● Query parameters allow to select on 

● POSITION, BAND , TIME, POL, 
● FORMAT, COLLECTION, INSTRUMENT, DataID

● FORMAT of images is generally in fits but could be in jpeg, png, etc... 
● Response is an ObsCore table . 

● What is ObsCore ? See Mireille’s talk

● The ObsCore table can be accessed in a TAP service. 
● This is called « ObsTAP ». 
● → ADQL constraints set on table columns

● DataLink (in access_url) allows to link several resources to the dataset record :  
● data, preview, documentation, standardized metadata, etc...



 

SIA2 server at CDS



 

 SIA2 server at CDS



 

DL5 data : spectra

● Create a « Simple Spectrum Access » (SSA) service
● Query parameters allow to select on :

● POS, SIZE, BAND , TIME, SPECRP, APERTURE, FORMAT, etc... 

● Response is an SSA table.
●  See next slide for example (close but not identical to 

ObsCore)

● The FORMAT can be fits, VOTable, etc...
● DataLink also available



 

SSA query response in SPLAT



 

Spectrum plot in SPLAT



 

DL5 data : TimeSeries 

● Create an ObsTAP service dedicated to « timeseries » datasets
● There is no « simple access » protocol for TimeSeries at the moment (see 

next slide)

● ADQL  query allows to select on 
● s_ra, s_dec, em_min , em_max t_min, t_max, pol_states 
● obs_collection, instrument, facility, obs_publisher_did,  

● Response is an ObsCore table . 
● The FORMAT can be fits, VOTable, etc.

● TIMESYS element in VOTable for time system + PhotCal GROUP (for light 
curves)

● DataLink also available



 

DL5 data : Generic
« Simple Dataset acces » ? 

proposal

● Extending SIA2 features to all productypes in 
ObsCore (spectra, timeseries, event lists...)

● Possibly for ObsCore + extension for specific 
data protuct type



 

DL5 images and cubes :
 HiPS - Hierachical Progressive survey

● Tessellation  of celestial sphere 
 thanks to Healpix (Hierachical 
equal area pixelisation)

● Tiles at some order stored with 
metadata in directories

● Addition of pixels from higher 
orders by zooming 



 

HiPS within Aladin



 

More adapted Datamodels ?
ongoing work

● Full dataset datamodels : 
● Cube datamodel ? 
● Mango ?

● Discovery/description metadata
● More characterization parameters ? 

● Is that common between 
neutrino/particule/gamma ?

● And X-Ray ?
● ObsCore extension ?

● Access to characterization maps/functions : response 
functions



 

DL3 data : different strategies 
● Progenitor in HiPS
● Progenitor link in DataLink response
● Direct discovery with ObsTAP (with extension?)
● Access via provenance
● Question : 

● event list + IRF grupped or separated ? 
● (DataLink?) .
●  Change the dataproductype « event » ?



 

DataLink for several use cases 
● Endpoint delivering several links from the main endpoint

● From catalogues items (sources , …) → to images, spectra, cubes, timeseries, metadata, 
documentation

● From dataset « records » → to data, metadata, service interfaces, other data, progenitors, calibration 
data, documentation

● Semantics FIELD to characterize the relationship (this, documentation, progenitor, counterpart, etc...)

● Use cases :
● Source in A catalogue related to provenance or spectra
● Images related to previews, original DL4 data (or DL3)
● Spectra related to DL4 or DL3 data
● DL3 event list Relationship to IRF ?
● Any level related to provenance record
● DL5 cubes related tu SODA cutout 

 



 

DataLink in the browser (GAVO)



 

SODA interface
evolution

● Originally for « cutouts/selection »
● Interface could be extended to drive server side 

operation to acces data such as :
● Extraction of integrated spectra or timeseries 

from cubes. 
● Spatial/spectral Resampling
● Other type of reduction ?



 

SODA for ESO service



 

Trans use case services

● Coverage in time and space: 
– MOC coverage description

– MOC servers

● Registration

- Relational registry database (RegTAP) for any kind of 
resource

- hipslists (for HiPS)

● VoEvent ?
● Provenance → other path  in CEVO  



 

References
Formats :

VOTable : https://www.ivoa.net/documents/VOTable/20191021/

TimeSeries (ongoing work / no full datamodel behind) :  https://www.ivoa.net/documents/Notes/LightCurveTimeSeries/20200429/index.html

Vocabularies :

UCD : https://www.ivoa.net/documents/UCD1+/20210616/index.html

Protocols :

SCS 1.0 : http://www.ivoa.net/documents/latest/ConeSearch.html

SIAP2.0 : http://www.ivoa.net/documents/SIA/20151223/

SSAP 1.0 : http://www.ivoa.net/documents/SSA/20120210/index.html

DataLink : https://www.ivoa.net/documents/DataLink/20150617/index.html

TAP : https://www.ivoa.net/documents/VOTable/20191021

HiPS : https://www.ivoa.net/documents/HiPS/20170519/index.html

Data models (+ObsCore and Provenance):

Mango : https://github.com/ivoa-std/MANGO/

Characterisation : https://www.ivoa.net/documents/latest/CharacterisationDM.html

Cube : https://www.ivoa.net/documents/CubeDM/20180516/index.html

Registration / coverage :

MOC : https://www.ivoa.net/documents/MOC/20211101/index.html

RegTap : https://www.ivoa.net/documents/RegTAP/20191011/index.html

Query Language :

ADQL : https://www.ivoa.net/documents/ADQL/20210528/index.html

Services :

SODA :  https://www.ivoa.net/documents/SODA/20170517/index.html
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