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Subjects of this session 

1.  Data re-use 
2.  Data Preservation 
3.  Continued Value 
4.  Data integration 

The first three items are essentially solved problems for 
astronomy 



Data re-use and continued value : Hubble Space Telescope 



International Virtual Observatory Alliance (ivoa.net) 

The starting point was a large set of centres for 
astronomy data & service distributed all over the 
world 

•  Diverse data collections 
•  Diverse services 
•  Diverse communities served 

IVOA mission: “to facilitate the international coordination and 
collaboration necessary for the development and deployment of 
the tools, systems and organizational structures necessary to 
enable the international utilization of astronomical archives as an 
integrated and interoperating virtual observatory.” 



International Virtual Observatory Alliance (ivoa.net) 

InterOperability 



IVOA lessons learned 

Must define a “core mission” with tangible goals 

For IVOA the core mission:  

data discovery and access 



Data: Canadian Astronomy Data Centre (CADC) 2014 

•  Data Scale: 
•  932 Million files 
•  2.3 Petabytes 

•  Users: 
•  Authenticated users: 762 
•  Anonymous users: 7,544 
•  Registered users: 7,018 

•  Data moved in the last year: 
•   1,106 Terabytes 
•   91 Million files 



Why does Canada fund 100% of a data centre when 
less than 10% of its users are Canadian ? 

Reciprocity: data sharing & open data policies 



InterOperability 

IVOA decided early to focus on developing standards 

IVOA is an unfunded alliance of 20 national Virtual 
Observatory Projects 

IVOA is not an alliance of: 
•  data centres 
•  universities 
•  scientists 



IVOA Structure: Working Groups 



IVOA Structure: Interest Groups 



IVOA Structure: Other Groups 



IVOA Working Groups 



IVOA Standards cover a wide scope of issues 

From: 

Data Models (standard metadata and descriptors) 

To: 

low level job control infrastructure 





CADC CANFAR 



IVOA lessons learned 

IVOA defined very good governance and management 
structure 

IVOA developed very good process for working on and 
approving standards formally 

IVOA developed an architecture that showed how its 
standards were linked together 



Gap between standards and implementation 

Writing standards is not enough: 
Standards must be implemented on major data collections 

There was a gap in our thinking that left a gap between 
the standards and their implementation 

This problem is being addressed successfully 



Bottom line 

•  IVOA has produced a valuable degree of interoperability 

•  It took 13 years to do this 

•  It took 5 years to get good at this 

•  Now that we know how to do it: 
       We could do it much better the second time 

•  The experience we have gained is of greater value than the 
standards that we produce 

•  The experience that we gained could be of great value to others 



IVOA lessons learned 

Nearly all IVOA standards have nothing to do with 
astronomy 

They are domain-agnostic and can be re-used by other 
domains 

They are available for re-use 



IVOA lessons learned 

We should work very hard to share the lessons of IVOA 
with those working in other domains and in cross-
domain data sharing 


