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What do we do?

Reference data dissemination - Added value services


Open Science - Virtual Observatory standards

6 million queries/day
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Journals

partnership 
complementarity

Observatories and 
 space agencies

Data archive & services

Reference data dissemination - Added value services


Open Science - Virtual Observatory standards

Unique and transverse role 
for data in the international 
astronomical community



Reference database of astronomical objects

   
>20 million objects 

 ~68 million IDs 
45 million citation links

documentalists 
(data stewards)


+ software/tools

Objects 


Object name 
Coordinates 
Object type 
Physical quantities

New? Update? 
Fusion?

(~15000 articles/yr)
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AI



Reference service of astronomical catalogs
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>25000 Catalogues 
~58000+ publ. tables 

 ~83 billion rows 

documentalists 
(data stewards)


+ software/tools

a

Catalogs  
and tables

Observatories

Standardized format 
descriptions and units

AI



Visualisation in context and 
hierarchical progressive surveys 
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Now centered on HiPS = Hierarchical Progressive Surveys 
Browse large image surveys from the highest resolution to largest view

Healpix-based tessellation 
individual tiles = FITS files 
ordered file system 
 

Only stream the part you see 
 at the resolution you see 
 
IVOA standard

Currently ~ 1300 HiPS sky images+cubes also planetary, catalogs 
HiPS network = 25 servers (CDS, NRAO, ASTRON, JVO, CfA…)



in ESASky 

 
in APT environment

Aladin Lite success linked to easy embedding in any webpage 
ipyaladin is in python notebooks but Aladin is also…

and many more…

in ESO  
Science portal 

in Fink broker



Observations and CDS missions

• Collect useful data on objects in electronic form 
• Improve them by critical evaluation and combination 
• Distribute the results to the international community 
• Conduct research using the data 

Science Driven: 
 -  Necessary evolutions to meet the scientific reference service needs of the 
astronomy community. 
- Innovations to meet challenges and ensure sustainability 

- Technology is changing, Science is changing, landscape is changing
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We are not a data center/archive for a observation missions or 
observatories but we participate to all these in line with our missions 



CDS and the SKA
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SKA as a landscape for a new way to do astronomy


• A new scale of data volumes -> occasion for R&D on large data cubes 


• International collaboration with a network of SKA Regional Centers


• A new way for astronomical community to access & work with data

•

• Contribution to SKA project in line with our missions 
Contribute to SRCNet within our missions and expertise 
Participation to the co-construction of FR-SRC 
Participation to the computing/data discussion group from CSAA



 CDS in the

CDS contributing to SRCNet in the areas of:
• Visualisation of large multi-dimensional data sets 
• Data Access to very large distributed data sets.
• The use of Interoperability standards for tools and services  

Adapt to working frame: 
• SAFe framework Agile Release Train 

• Weekly meetings + intense periods during PI planning + PI planning meeting (2025)
• Following the evolution of the SRCNet

• Magenta (data management & metadata services), Orange team (visualisation) ->  Azure (IT, FR) 
team -> Mango team (Science Gateway) 

Highlights of contributions with our tools & expertise:
• Implementation of IVOA standards for composable services:  

       ObsCore, TAP, DataLink, SODA, SAMP
• Aladin Desktop - deployable in virtual environments (CANFAR), implementation of authorization
• ipyaladin — jupyter notebook widget integrated into CANFAR Science Portal. 
• Aladin Lite — integration in Science Gateway + implementation of HiPS-3D 11

F. Bonnarel & M. Baumann 
M. Allen, T. Boch, C. Bot, P. Fernique



CDS Activity Report 2016-201710/10/2017

Snapshot from v0.1 demo…
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Visualisation of large data cubes
• Goal: find an innovative solution for visualisation of large datacubes
• Idea: make fundamental extension of HiPS to HiPS3D

• Several years of R&D of a whole team
• HiPS3D: a new hierarchical format for seamless visualization of large data cubes
• the more you zoom 

the more spatial and  
spectral resolution  
you see  
you stream what you see

• ☑ASKAP ☑JVLA ☑MUSE  
☑ALMA ☑EoR simulations!!

• Now mature, fully implemented  
in Aladin Desktop, Aladin Lite and 
used beyond CDS already. 


• next step: IVOA standard 


• We want to continue to make it fully operational and tested on large scales…  
and have users use it!
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Try it!! https://aladin.cds.unistra.fr/java/TutoHiPS3Den.pdf



Participation to SKA FR-SRC

• FR-SRC will build upon federated distributed 
resources: regional data centres, computing 
infrastructures and communication network 

• CDS will benefit from this landscape,  
in line with our missions  
• occasion to rise to the new frame  
• work on link with computing & storage 

resources 
• CDS currently participates actively to the French 

structuration discussions/meetings for SKA FR-
SRC 15
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Data and computing landscape
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International 
projects

added value services 
data dissemination 

 standards

SNOs CDOS



CDS in the SKA landscape

17

• A&A has been privileged to be at the forefront of data sharing and 
open science 
• CDS has a leading and unique role 
• reference data, data access and visualisation, VO standards 

• SKA is going to produce tremendous amounts of data that will 
require new ways to access, analyse, visualise the data 

• CDS is participating to  
• SRCNet activities in line with its missions 
•  to the FR-SRC build-up 
•  to the discussions of structuration of the French numerical/

data landscape in light of new needs and with its expertise


