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Multi-dimensional Data Acces
minimal requirements:

* Data Discovery (Query)

* A service shall be able to receive queries regarding its data collection(s) from a client, with the client placing one or more of the following
constraints:

* RA,Dec

Frequency/wavelength
Polarization states
* Spatial size
* Angular resolution
* Integration time

* Time of observation
* A service shall return to the client a list of observations, and the corresponding metadata for each observation, meeting the user-imposed

constraints. In the event that the user places no constraints, the entire list of observations, and the corresponding metadata for each data set, shall
be returned. In the event that no data meet the user's constraints, the service shall indicate the absence of any matches.
* Data Access
* Once a user has the list of observations that satisfy the constraints, they select all or a subset of the observations and:

* Download the complete science data for each of the selected observations (the service shall return the complete multi-dimensional science
data and metadata for each selected observation) or;

* Download simple cutouts of the science data for each of the selected observations (the service shall be able to extract and return a user-
specified subset of the complete multi-dimensional science data and metadata for each selected observation).

*  Simple Cutout
* For a simple cutout, the user-specified subset is restricted to be a contiguous interval within each dimension of the multi-dimensional science

data. The user should *not* be allowed to specify subsets with "gaps" or resampling or anything like that.
* Spatial: a circle (a coordinate and a radius)
* Energy: one interval (from energy1 to energy2)
* Time: one interval (from time1 to time2)
* Polarization: a list




STEP 1: Discovery

Radio data cube

Grenn and red Axes

- Spatial dimensions
Blue Axis :

- Wavelength dimension

STEP 2:

Description

- Axes type

- Extension

- Typical value

- Date

- Data producer,
- Data curator




« Integral Field Unit » optical STEP 3
Domain datacube

Subsets (trasnformed or not)
Remotly transparently
accesssible

Image slice at a single
infrared wavelength —————u__

Spectral slice showing the
spectra across the entire
galactic nucleus

/

Galactic nucleus

seen in b
combined

infrared light

Subcube




Cube Access scenario: basic
(first version of protocols, may 2014)

| ) Scenario : find out cube services from registry

Obstap / SIAV?2

Il ) Query from an ObsCore service
« select * from Obscore where dataproduct_type = cube »

Il bis ) Query from a SIAV2 service




Cube Access scenario: basic
(first version of protocols, may 2014)

I1l ) query response :

votable, ObsCore/consistent

IV ) DatalLink :
fixed links, metadata services, access data

IV bis ) direct AccessData




Discovery
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Discovery
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DataLink

The list of links that is returned by the {links} resource can be represented as a
table with the following columns:

name description required ucob
ID Input identifier yes meta.id;meta.main
access_url link to data or service one only meta.ref.url

error_message |error if an accessURL cannot
- meta.code.error

be created

service_def reference to the description of a no meta.ref
service at access _url

description human-readable text describing no meta.note
this link

semantics limited vocabulary describing no meta.code
this link

comeW ﬁ@f file the link returns no meta.code.mime

—mﬁﬂ_length size of download the link no phys.size;meta.file
returns

-Cube average (fixed links), accessdata, (custom services)




AccesData

. Cutout driven by parameters identical to Query
. POS=CIRCLE 12 34 0.5
. POS=RANGE 12/14 34/36
. BAND=500/550
. TIME=2012-01-01/2012-12-31
. POL=Q,POL=.....




DatalLink and Cube AccessData integration
in CDS Aladin
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Cube Access scenario
(second version of protocols, may 2015)

. 1) Scenatrio : find out cube services from registry.
Obstap / SIAV2

Il bis ) Query from an ObsCore service
« select * from Obscore where dataproduct_type = cube »

Il ) Query from a SIAV2 service
« http://....... ?request=query&pos=...&band=.... »
Stored datasets

Virtual datasets




Cube Access scenario
(second version of protocols, may 2015)

IV ) direct acces to Metadata (get gory details) .
Additional metadata ImageDM consistent
IV bis ) datalink

V ) Accessdata :
cutout, resampling, regridding




ObsCore Heuristic Map
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ImaaeDataModel heuristic map

FPublisheril»
Publisher R
PublisherDID |
= | i
Date . | SpaceFrame equinox
— Curation | i
Version . -, WOResource | f SpectralFrame redshift
Rights / | |~ - ——————
| e ey | \\"-M | CoordSys CoordErame j TimeFrame Tero
Reference /| I| N, II /7 -‘1'x_ RedshiftFrame DopplerDefinitio
c: I 1 'l LY Iy 1
’ / | . '\ FluxFrame PHOT_DM:PhotCal
Target | .-f"f
Title .-""- SR
" F ~
Collection \ ._.-"" Derived Redshift
— | ~—— "
creatorDID . DatalD e . wWarAampl
creator f mageDM:: _
7/:' Image —
ocbservationIy Y 5 —
dataproductType Facility
[fevenEREs]  Obeconng oo
o - . Instrument

-
dataProductSubType N CObservation

name L. Maxes
|\ WO Saxes

DataModellD_Card _ dataModelreference - 1
\

prefix

url J/ . PixType




Cube access : IVOA protocols
May 2014 and then later

. DAL protocols
. ObsTap 1.0
. SIAV2 1.0 2> 1.1
. DataLink 1.0
. AccessData 1.0 —> 1.1
. Models :
. Obscore -> 1.17
. ImageDm 1.0 -> 1.1 (and spectrum?)




Remaining issues
. Cutout driving :
same or different than query parameters ?
. UPLOAD in SIAV?2:
how to refer to Fields in a VOTABLE
for input
. ObsCore / need an update ?
. Custom services :
free parameters described like DataLink
AccessData and Datalink in same
Document ?




