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FAIR Data Principles

• Findable
• Accessible
• Interoperable
• Reusable





The Good News: Minimal 
information checklists, 
such as MIAME, are being 
advanced from all sectors 
of the biomedical 
community

The Bad News: 
Investigators view 
requests for even 
“minimal” information as 
burdensome



HIPC centers
submit data 

directly to the 
NIAID ImmPort
data repository 
using detailed, 

experiment-
specific templates

Example entity–relationship diagram 
for describing metadata for annotating 

multiplex bead array assays 
(e.g., Luminex)





A Metadata Ecosystem

• HIPC investigators perform experiments in 
human immunology

• HIPC Standards Working Group creates metadata 
templates to annotate experimental data in a 
uniform manner

• ImmPort stores HIPC data (and metadata) in its 
public repository

• CEDAR will ease
– Template creation and management
– The use of templates to author metadata for ImmPort
– Analysis of existing metadata to inform the authoring 

of new metadata



The CEDAR Approach to 
Metadata



CEDAR technology will give us

• Mechanisms 
– To author metadata template elements
– To assemble them into composite templates that reflect 

community standards
– To fill out templates to encode experimental metadata

• A repository of metadata from which we can
– Learn metadata patterns
– Guide predictive entry of new metadata

• Links to the National Center for Biomedical Ontology to 
ensure that metadata are encoded using appropriate 
ontology terms
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FAIR Data Principles

• Findable
• Accessible
• Interoperable
• Reusable



How will CEDAR make data FAIR?

Data will be more findable because
• Datasets will be associated with rich metadata

– Use of community-based templates will set expectations for the 
metadata elements that need to be specified

– Use of predictive metadata entry will encourage the creation of 
more complete metadata specifications

• Metadata will use standard terminologies and value sets, 
that are themselves based on FAIR principles

• Metadata, and the data sets that they reference, will be 
given unique identifiers



How will CEDAR make data FAIR?

Data will be more accessible because
• All metadata and their associated data sets will have 

unique identifiers
• The CEDAR metadata archive will be persistent, even if 

the target data repositories are ever decommissioned



How will CEDAR make data FAIR?

Data will be more interoperable because
• CEDAR metadata are stored in a standard, widely used 

knowledge-representation language (JSON-LD)
• Use of community-based content standards (for 

templates, terminologies, and value sets) assures shared 
representation of metadata



How will CEDAR make data FAIR?

Data will be more reusable because
• Metadata will include provenance information for the 

data sets that they reference and for the metadata 
themselves

• Metadata will be more comprehensive and more 
complete because
– They will be easier to author
– They will be constructed with community buy-in, due to 

the use of community-developed standards



CEDAR: A Data Ecosystem 
Based on FAIRness



http://metadatacenter.org
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