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Let’s talk about FAIR 

• To get FAIR data:


• Maximize interoperability = 
Maximize reuse =  
Maximize value of data
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FAIR data == Interoperable data



To maximize data value
• We take the many different variables from many different 

data sources, and systematically


• harmonize them structurally (syntactically) and 
semantically, 


• describe them, and


• publish them,


• so that they can be found and processed systematically. 

How to do this?



At 
Scale
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Design Perspective

Describe 
Incoming 

Data

Capture 
Incoming 

Data

Harmonize 
Incoming 

Data

Describe 
Harmonized 

Data

Describe data and transforms first

Publish 
Harmonized 
Described 

Data



Introduction to the  
Semantic Vision



“Semantics”: Defined
Why not just manage your terms in  

lists and spreadsheets?
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In A Nutshell
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Need Solution Motivation

Unique Identifier IRI (International 
Resource ID)

we want software to be very precise about what it 
references, anywhere in the internet

Descriptions Triples: Subject-
Predicate-Object

we want to make statements about things, and 
relate things to each other

Collections Ontologies we want to organize the things we say 

(like in web pages, term lists, or in models)

Agreed Rules OWL, RDF, 

SKOS, …

we want a set of well-defined basic relationships, 
so artifacts adhering to them can interoperate



Unique Identifiers: The IRI

• why: software needs to be very precise about 
what it references, anywhere in the internet 

• what: IRI (Internationalized Resource Identifier): 
international version of URI, Uniform Resource 
Identifier; an identification string established by 
the W3C* that can be used on the web to 
uniquely identify a resource (may or may not be 
‘resolvable’)                Recommend resolving it!
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* W3C = World Wide Web Consortium



So what?
• What we have: identifiers, and ways to describe them 

and link them following standardized rules 

• Why that is powerful: We have a consistent way for 
systems and computers to document concepts and 
work with them. 
• vocabularies and terms 
• taxonomies and relations 
• complex models of systems and domains 
• analytical (reasoning) systems that derive conclusions
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There is Help
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Guidelines StandardsTools



There is Help
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There is Help
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Guidelines StandardsTools



Introduction to the  
Metadata Vision



–Author claim, without offering citations.

“You need to describe your stuff.” 



Describing Stuff is Hard



But There Is Help
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Let’s Get (a bit) Real
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Publish to Google’s 
Data Set Index

• Create first-class web pages for each data set


• Include schema.org markup within the page


• see ESIP (esipfed.org) for current practices and code 


• Google will eventually index your pages in its Data Set 
Search (Beta!)



References
• CEDAR: cedar.metadatacenter.org


• BioPortal: bioportal.bioontology.org


• MMI ORR: mmisw.org/ont  (MMI: coming back soon to marinemetadata.org!)


• ESIP COR: cor.esipfed.org/ont 


• XDOMES: xdomes.org 


• Searches:


• science metadata guidelines, science metadata standards


• semantic guidelines, semantic standards, globally unique identifiers


• NetCDF, NetCDF CF, CF vocabulary


