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Astronomical data
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Astronomical data are diverse
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Astronomy today

• More data at our disposal than at any other time in history
• Larger telescopes 
• Better detectors
• Survey missions 
• Multi-wavelength studies
• Multi-messenger studies 
• … Next generation missions coming up 
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Production of huge amounts of data
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Astronomical archives and data centers
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Astronomical archives are heterogeneous
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Data Access
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Different methods to access data on different astronomical archives
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The Virtual Observatory = interoperability

• “The Virtual Observatory (VO) is the vision that astronomical datasets and other resources 
should work as a seamless whole.” 
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• Interoperability:
• “The ability of computer systems or software to exchange and make use of information.”
• “The ability of different systems, devices, applications or products to connect and 

communicate in a coordinated way, without effort from the end user”

• “A multi-wavelength digital sky that can be searched, visualised and analysed in new 
and innovative ways” P. Fabianno
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How does it work?
• Through the development and adoption of common standards scientifically driven, as an 

international community effort where astronomers, software engineers and documentalists are 
involved.
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➡Allows astronomers to interrogate multiple data centres in a seamless and transparent way. 

➡Provides new powerful analysis and visualisation tools within that system. 

➡Gives data centers a standard framework for publishing and delivering services using their data. 

• Enabling science
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The IVOA: what?

X

• A science driven organisation that builds the technical standards 
• A place for discussing and sharing VO ideas and technology to enable science
• It is open to participation

What is the International Virtual Observatory Alliance?

http://ivoa.net/
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The International Virtual Observatory Alliance

• 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).
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Some standard formats & protocols

X

Each tailored to specific use cases: 
• VOTable the format for tabular data for allowing interoperability (coosys, timesys, ucd, utype, 

VOunits, datalink). 
• HiPS more than a format for images - tailored for large data volumes
• Search for data: 

• Cone search — spatial + temporal search 
• MOC — spatial and temporal indexing for large data volumes and more complex areas in the sky
• TAP + ADQL — Table Access Protocol & astronomical data query language
• ObsCore & ObsTAP — description of observations

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

• …
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Alerts formats and protocols within the VO
• Sky Event Reporting Metadata — VOEvent 

• Content: a core data model for alerts 
• Who, What, WhereWhen, Why, and How, citations, description, reference
• Defined by the community (e.g. FRB) 

• A format: a serialization of that data model (xml)
• VTP - VOEvent Transport protocol: 

• a communication protocol for publishing, and subscribing to alerts
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VOEvent tools
• There are tools for: 

• Generating, Reading and Manipulating VOEvents: 
• VOEventLib 
• voevent-parse

• Working with the VOEvent Transport Protocol:
• The Dakota VOEvent Tools 
• Comet 
• PyGCN 

• VOEvent Databases: voeventdb
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Tutorials
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Tutorials

https://wiki.ivoa.net/twiki/bin/view/IVOA/EduResourcesTutorials#Graduate_level 
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FAIR data

• The IVOA standards are built to enable data access, data discovery and ultimately interoperability 
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Meeting FAIR principles by design

Findable 
Accesible 
Interoperable 
Reusable

The IVOA needs the community to participate! (That’s you!)
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Want to participate? 
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http://ivoa.net/

https://www.ivoa.net/members/index.html

https://join.slack.com/t/ivoa/shared_invite/zt-1k0gwfsp1-_pmYmFZG7yI4r99uYU1bvQ

https://github.com/ivoa-std


