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Intro to the IVOA25/04/2022

Newcomers session

• A Brief History of the IVOA by G. Bruce Berriman 
• Intro to the IVOA by A. Nebot 
• Get a taste! Dancing the VOltz by Hendrik Heinl & Dave Morris  
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ada.nebot@astro.unistra.fr
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The VO and the IVOA: what?
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• Framework for astronomical 
datasets, tools, services to work 
together in a seamless way 

What is the Virtual Observatory?

• A science driven organisation that 
builds the technical standards 

• A place for discussing and sharing 
VO ideas and technology to enable 
science

• Promoting and publicising the VO

What is the International Virtual 
Observatory Alliance?

FINDING SHARING

GETTINGGETTING USING

SHARINGFINDING

“A multi-wavelength digital sky that can be searched, visualised and 
analysed in new and innovative ways”
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The VO and the IVOA: why?

• Growth in the scientific return of data 
• Capability to discover and fuse multiple data sets
• Application of the VO in planning new observations and 

observing strategies
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Clear benefits

FINDING SHARING

GETTINGGETTING USING

SHARINGFINDING
Intro to the IVOA25/04/2022
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The VO and the IVOA: who?
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Who is the IVOA?

• Exec, Tech Coordination, Standards & processes, Media, Science priorities 
• 6 Working Groups: 

• Applications, access, models, grid & web services, registry, semantics
• 8 Interest Groups 

• Time-domain, radio, solar system, education, data curation, knowledge & 
discovery, theory 

• Completely open to participation 

http://ivoa.net/

• Meetings: 2 interoperability meetings per year

• Email list: https://www.ivoa.net/members/index.html
• GitHub: https://github.com/ivoa-std)

Want to join the IVOA?

https://www.ivoa.net/members/index.html
https://github.com/ivoa-std
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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)

The VO and the IVOA: where?
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The VO and the IVOA: how?
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Through the development and adoption of common standards 
scientifically driven, as an international community effort where 
astronomers, software engineers and documentalists are involved

FINDING SHARING

GETTINGGETTING USING

SHARINGFINDING
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IVOA development process of standards

• Build IVOA standards to match users needs:
• Find and report the community needs
• Find and report gaps in the existing 

standards
• Propose new ways to fill the gaps
• Implement & validate
• Standardise when consensus is reached 

￼9



Intro to the IVOA25/04/2022

OK… but where do I start?
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• A science driven organisation! —> Start from a Scientific question
Let’s see it with an example: 

How can I explain this? 
What is the nature this?
What is the impact on this? 
What type of data and analyses do I need to answer this question?

The IVOA will not give you the answers to your questions nor will it ask the 
questions for you. 

The IVOA provides you with common formats and common ways of describing 
and accessing the data which when adopted will ease your work.

this : your favorite object / mechanism / etc.



A multi-messenger view needed
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• Multi-wavelength / 
messenger approach is 
needed - different data types

• Follow-up observations and 
reaction time for that can be 
crucial - alerts 

• Analysis, Visualisation & 
navigation through the data

• Coordination & transmission 
of information 

The IVOA should match 
user’s needs

Intro to the IVOA25/04/2022



Some selected standards
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1. VOTable the format for tabular data for allowing interoperability (coosys, timesys, ucd, 
utype, VOunits, datalink). 

2. HiPS more than a format for images - tailored for large data volumes
3. Search for data: 

• Cone search — spatial + temporal search 
• MOC — spatial and temporal indexing for large data volumes and more complex 

areas in the sky
• ObsCore & ObsTAP — description of observations (ADQL)

4. Planning of observations:
• ObjVisSAP — visibility of object to plan observations 
• ObsLocTAP — facilitate coordination of observations
• Facilities / observatory list (under dev.)

5. Alerts: VOEvents & VOEvent Transport protocol
6. Description of provenance ProvenanceDM & ProvTAP 
7. Registering the services — RM - Resource Metadata for the Virtual Observatory
8. Communication : Send / receive data among services & tools with SAMP  
9. … many more! SLAP, SIAP, SSA, … each tailored to specific use cases

Intro to the IVOA25/04/2022

https://www.ivoa.net/documents/RM/20070302/index.html
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VOTable
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Standardisation of coordinate system annotation (time and coordinates), 
UCD, utypes, VOUnits, datalink
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HiPS
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11/12/2019

• Cone search extension to add a time interval for search in cats.


• Search by temporal+spatial coverage of surveys for the more 
complicated areas (ST-MOC = space-time multi-order coverage map)
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Search: know where & when

Intro to the IVOA25/04/2022
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Search: know where & when



ObsCore & ObsTAP
• Goal: “ we need to give data providers a set of metadata attributes 

that they can easily map to their database system in order to 
support queries of the sort listed below.”

• Science cases:
• Support multi-wavelength as well as positional and temporal searches. 
• Support any type of science data product (image, cube, spectrum, 

time series, instrumental data, etc.). 
• Directly support the sorts of file content typically found in archives 

(FITS, VOTable, compressed files, instrumental data, etc.).
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ObsCore & ObsTAP are Key IVOA standards for searching, finding and 
combining all sorts of data and allow for interoperability 

Intro to the IVOA25/04/2022
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ObsCore & ObsTAP
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• Map the METADATA of your 
project data into ObsCore 
Keywords

• Set a TAP Service 
• Register it 

➡Search, find, and combine 
the data coming from 
multiple missions
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Visibility of an object
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Different services have different inputs / outputs
Facilitate the work by having some level of standardisation inputs / outputs

Object Visibility Simple Access Protocol, Aitor Ibarra, Richard Saxton, Jesús Salgado et al. 2020
http://www.ivoa.net/documents/ObjVisSAP/index.html
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Coordination of observations
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What object has been (or will be) observed 
when and in which wavelength?

Observation Locator Table Access Protocol, Aitor Ibarra, Jesús Salgado et al. 2021
http://www.ivoa.net/documents/ObsLocTAP/

http://www.ivoa.net/documents/ObsLocTAP/
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Alerts
1. VOEvent (REC): 

1. Container —> XML
2. Content —> defined by the community: FRB, (GRB, SN, Neutrino,… ) 

2. VOEvent Transport protocol (REC): 
1. Works for low rates (10 Hz)
2. Doesn’t scale for very high rates (103Hz)

3. Open questions: 
1. A VOEvents validation library is missing
2. How to find who distributes alerts? Register in the registry? But needs to be 

fast… VOEvent + TAP service for alerts
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Broker

Broker

TOM

Telescope/
user

Alert
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Provenance 
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Register your services
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SAMP
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In a multi-messenger landscape

￼26Les hautes énergies dans l’IVOA12/04/2022
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Publishing your data in the VO
• https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishingInTheVO

• Check the Q&A section! How do I publish images? spectra? 
catalogues or generic data tables?
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https://wiki.ivoa.net/twiki/bin/view/IVOA/PublishingInTheVO
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Summary
The IVOA standards are built to enable access, discovery and 

ultimately interoperability 

The IVOA needs the community to participate!
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FINDING SHARIN
G

GETTINGGETTING USING

SHARINGFINDING
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Some useful links

• ivoa.net
• IVOA Docs : https://www.ivoa.net/documents/
• IVOA GitHub : https://github.com/ivoa
• IVOA mailing list : https://www.ivoa.net/members/index.html
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https://www.ivoa.net/documents/
https://github.com/ivoa
https://www.ivoa.net/members/index.html

