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* Data Sharing:
* The VO and the IVOA: what, how, why, where, who?
* Publishing data in the VO
* Using data in the VO
* Data visualisation
e HiPS
e HiPS3D prototype
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' 'The V@ and thell

The Virtual Observatory

“A multi-wavelength digital sky that can be searched, visualised and
analysed in new and innovative ways” - P. Fabianno
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~'The V@ and thel

International Virtual Observatory Alliance

A science driven organisation that debates and agrees the technical
standards that are needed to make the VO possible
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Clear benefits
e Growth in the scientific return of data
» Capability to discover and fuse multiple data sets

e Application of the VO in planning new observations and observing
strategies
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_ The VO and ihedVOA: where?

Existing global framework: populated by major data providers (space and
ground based) that is heavily used by the community (e.g. Gaia data access
is fully VO, Rubin will be too)

SKAO % (50}
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The V@ and the dlVOA: who?

5 Committees: Exec, Tech Coordination, Standards & processes, Media,
Science priorities

e 6 Working Groups (WG): Applications, data access, models, grid & web
services, registry, semantics

* 8 Interest Groups (IG): radio, high energy, time-domain, solar system,
operations, data curation, knowledge & discovery, education

e 2 IVOA interoperability meetings per year
e June 1-6 2025 Maryland, USA - https://indico.ict.inaf.it/event/3121/
* November 14-16 Goerlitz, Germany

http://ivoa.net/

u.‘l. Q
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https://indico.ict.inaf.it/event/3121/

Publishing data in

Several ways to publish your data into the VO (depending on needs):
e \Very little technical expertise —> Contact your national VO projects
e Some technical expertise —> off the shelf VO Publishing toolkits
e Technical expertise & prefer to build VO interfaces to your data:

* There are useful ready to use VO software tools and libraries.

e Determine what type of data you want to publish (images, catalogues,
spectra, time-series, ...)?

 Have a look at the Architecture Document to find out which IVOA
standards you might need to use

https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishinginTheVO
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https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishingInTheVO#VOPubToolkits
https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishingInTheVO#ToolsLibraries
https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishingInTheVO#QuestionsAnswers
https://www.ivoa.net/documents/IVOAArchitecture/20211101/EN-IVOAArchitecture-2.0-20211029.html
http://www.ivoa.net/Documents/
http://www.ivoa.net/Documents/
https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishingInTheVO

Example: ObsCore

Goal: give data providers a set of metadata attributes that they can easily
map to their database system in order to support the following science
Cases.

e Support multi-wavelength, positional and temporal searches
e Support any type of data product (image, cube, spectrum, time series,...)

e Support file formats / content typically found in archives (FITS, VOTable,
compressed files, instrumental data, etc.)

It allows users to search, find and combine all sorts of data enabling
interoperability
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e Map the METADATA of your project data into the IVOA standards
e Set a service
* Regqister the service

Allows users to search, find, and combine the data coming from multiple
missions

Makes your data VO-compliant
Makes your data FAIR
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* Different ways to find, access, interoperate and reuse data in the VO

°* e.g. via dedicated tools such as Aladin & Topcat,... programmatic
access using python, ...

* Lots of tutorials are available

TUTORIALS

EUROVG

DESCRIPTION

Abell 1656: The Coma Cluster of
Galaxies

Discovery of Brown Dwarfs mining
the 2MASS and SDSS databases

NASA-NAVO

This tutorial uses the advanced VO functionalities of Aladin (interactive sky atlas), TOPCAT (tools to work on catalogs) and

Cassis (interactive spectrum analyzer) to study interactively the Coma cluster of galaxies. The user can visualize the Coma Jupyter
cluster of galaxies and build a subset of these galaxies with Aladin. With TOPCAT, they can analyze this subset. Finally, they Notebook
can study an HST power spectrum with Cassis.

This tutorial uses the advanced VO functionalities of Aladin (interactive sky atlas) to find brown dwarfs in the 2MASS and
SDSS surveys. The user learns about the filtering, cross-matching and visualization functions, the implementation of scripts in
Aladin and many more Aladin features to identify brown dwarfs in these surveys. This tutorial has been last updated for the
first ESCAPE "Science with interoperable data school", previous versions of this tutorial repeated the same discovery steps
with TOPCAT and STILTS. For this tutorial you will need a parameter and script file.

Jupyter
Notebook

Workshops Notebooks Preparmg a proposal

Q, Search the docs ...

The Story: Suppose that you are preparing to write a proposal on NGC1365,
aiming to investigate the intriguing black hole spin this galaxy with Chandra
grating observations (see: Monster Blackhole Spin Revealed)



 'Data visualisation
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The Virtual Observatory

“A multi-wavelength digital sky that can be searched, visualised and
analysed in new and innovative ways”
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e HIPS: A hierarchical scheme for the description, storage and access of sky
survey data (Images, catalogues, 3-dimensional data cubes,...)

“The more you zoom in on a particular area, the more details show up”

* (Conserves scientific data properties alongside visualisation considerations.
* No databases or dedicated servers are required, just HTTP

 Aresponse to big data: Makes a sky survey accessible, visualisable, and
even interactive, regardless of the survey size, network quality, or the
computing power available to the astronomer.
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* Implemented by different visualisation tools: Aladin, AladinLite, hips2fits,
ESAsky, ESO portal, prototype in the SRCNet Science Gateway

ESASky



' Data visualisation: HiPS
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HiPS in action
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Available data — 37907 command [INNRS  orc S eroecion NEE G
a

ADSS APanSTARRS ASDSS A2MASS AGALEX AXMM AGaia ASimbad ANED +
v [l Collections 4:“'“ . Welcome to Aladin,
» [l Image — 667 your professional sky atlas.
» [l Data base — 4
»
»
»
»
»
»

= gﬁfj‘fi j 2t : . Aladin Sky Atlas - prototype based on.v12.6

= gzﬂtzrg[hig;ﬁz ALADIN is an interactive software sky atlas developed by the CDS, « Compare them with your own data.

i Deprecated — 20 allowing one to visualize digitized*images of any part of the sky,
Others — 1420 ‘ to superimpose entries from astronomical catalogs,
and to interactively access related data and information. .

« Discover all astronomical data
available over the net!

» Prepare your observation missions.

To start, type any object name, such as
M1, and press ENTER...

Or easier, clic in the main frame and

N
WARNING: THIS VERSION IS A PROTOTYPE RELEASE v enjoy the sky...

SOME FEATURES HAVE BEEN ADDED FOR DEMONSTRATION PURPOSES. - -
‘uss IT AT YOUR OWN RISKS .

Or take the official version for a secure usage.

vidh

Aladin is developed' by Pierre Fernique,

Thomas Boch, Anais Oberto, Francois Bonnarel and Chaitra.
select [N | ‘
g -~ all collections -~ = )
B 1
exp. sort
Jaaal

Osel/0Osrc OMb E




| Data visualisation: HIPSy

@ Terminal Shell Edit View Window Help
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o ® T3 AtLAST — -bash — 80x24

Aladin (v12.619) is starting...
Aladin is developed by Pierre Fernique, Thomas Boch, Anais Oberto, Frangois Bonn
arel and Chaitra

(c) 2024 Université de Strasbourg/CNRS - developed by CDS, ALL RIGHT RESERVED
Your JVM release is java 1.8.0_333 / Oracle Corporation
Command> [get hips 20:59:46.08 +43:39:43.5 0.8deg]...
Command> [get HiPS(CDS/P/2MASS/color) 280.23832 -33.59049 19.66°]...
Command> [get hips(CDS/Simbad) 359.72082 -00.18803 82.8']...
Command> [get HiPS(CDS/I/355/gaiadr3) 000.12397 -01.14527 3.485']... 4
Command> [get HiPS(CDS/P/GALEXGRé6_7/color) 000.12397 -01.14527 39.09"]...
Command> [get HiPS(xcatdb/P/XMM/PN/color) 000.12397 -01.14527 39.09"]...
Command>
[1]+ Done java —jar -Xmx2048M /Applications/AladinProto.jar
cds-rech-an:AtLAST adanebot$ aladinproto &
[1] 7632
cds—-rech-an:AtLAST adanebot$
Aladin (v12.619) is starting...
Aladin is developed by Pierre Fernique, Thomas Boch, Anais Oberto, Frangois Bonn
arel and Chaitra

(c) 2024 Université de Strasbourg/CNRS - developed by CDS, ALL RIGHT RESERVED
Your JVM release is java 1.8.0_333 / Oracle Corporation
Command>
[1]1+ Done
cds-rech-an:AtLAST adanebot$ [l
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Data visualisation: HiPS3D

* P. Fernique et al.

e Soon, a flood of cube-shaped data (SKA = 300 PB of data per year in
the form of cubes of several hundred GB, or even much more).

* We must invent solutions to extend our tools and standards to keep
up with this evolution.

e 3 years of discussions, testing,
studies, and development led by ¢
the CDS as part of its contribution |

SKA SRCnet FR
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Data visualisatiog
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e AHIPS3D is a generalisation of HiPS that allows you to walk around in a
“cubic” mosaic of observations.

* Instruments like MUSE, Alma, MeerKAT, ASKAP or SKA produce data
cubes, not images.

e HiPS3D takes this third dimension into account, allowing you to pan and
zoom both spatially (as with conventional HiPS) and in frequency (a new
feature).
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* The client loads the HiPS3D:
e Tiles covering the spatial view
* Tiles covering the frequency view
e At the appropriate resolution
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" Data visualisation

@ QuickTime Player File Edit View Window

B =2SO5

Help

.c’tvn @rg

Your JVM release is java 1.8.0_333 / Oracle Corporation

Command> [load https://aladin.cds.unistra.fr/java/HipsList3D.txt]...
Command> [get HiPS(CDS/P/GALFAHI-DR2-3D)]...

Command> No default string for [spectroRGB.HELP]

No default string for [spectroRGB.HELP]

No default string for [spectroRGB.HELP]

No default string for [spectroRGB.HELP]

[1]+ Done
cds-rech-an:AtLAST adanebot$
cds—rech-an:AtLAST adanebot$
cds-rech-an:AtLAST adanebot$ aladinproto &
[1] 7491
cds-rech-an:AtLAST adanebot$
Aladin (v12.619) is starting...
Aladin is developed by Pierre Fernique, Thomas Boch, Anais Oberto, Frangois Bonn
arel and Chaitra

(c) 2024 Université de Strasbourg/CNRS - developed by CDS, ALL RIGHT RESERVED
Your JVM release is java 1.8.0_333 / Oi?cle Corporation
Command>
[1]1+ Done
cds-rech-an:AtLAST adanebot$
cds—rech—an:AtLAST adanebot$
cds-rech-an:AtLAST adanebot$ []

java —jar -Xmx2048M /Applications/AladinProto.jar

java —jar -Xmx2048M /Applications/AladinProto.jar
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13/05/2025

The VO is an ecosystem formed by
archives and tools which efficiently
communicate so that users can find,
access, interoperate and reuse data for
carrying out their science.

It is not a unique tool, but rather a way of
doing things (as it is the web)

The IVOA sets the standards for
enabling that interoperability

New fast and efficient ways of exploring
and visualising data cubes are under
development https://aladin.cds.unistra.fr/
java/TutoHiPS3Den.pdf
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https://aladin.cds.unistra.fr/java/TutoHiPS3Den.pdf
https://aladin.cds.unistra.fr/java/TutoHiPS3Den.pdf
https://aladin.cds.unistra.fr/java/TutoHiPS3Den.pdf

Thanks!
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https://www.ivoa.net/documents/IVOAArchitecture/20211101/index.html

' L. Some USGfU| hn |

e |[VOA: https://www.ivoa.net
e Docs : https://www.ivoa.net/documents/
* Mailing lists : https://www.ivoa.net/members/index.html

* Architecture: https://www.ivoa.net/documents/IVOAArchitecture/
20211101/index.html

e GitHub : https://github.com/ivoa
e OV-France: https://asov.obspm.fr/
e Mailing lists:
e https://listes.services.cnrs.fr/wws/info/ov-france
e https://listes.services.cnrs.fr/wws/info/ov-france-dev (more tech)
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https://www.ivoa.net
https://www.ivoa.net/documents/
https://www.ivoa.net/members/index.html
https://www.ivoa.net/documents/IVOAArchitecture/20211101/index.html
https://www.ivoa.net/documents/IVOAArchitecture/20211101/index.html
https://www.ivoa.net/documents/IVOAArchitecture/20211101/index.html
https://github.com/ivoa
https://asov.obspm.fr/
https://listes.services.cnrs.fr/wws/info/ov-france
https://listes.services.cnrs.fr/wws/info/ov-france-dev

