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What is FAIR Data? 

Building a system where data is easy to Search, Access, Share, and Reuse



Importance of FAIR System

Data Silos Lack of 

Discoverability 

Poor MetaData

Quality
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Importance of FAIR System

FAIR Principles - Ensuring data is usable by 

humans and machines. 

Increase 

Visibility 

Save time and 

resources

Enable 

Collaboration

Support 

reproducibility



FAIR Principles

Principal 1: Findable

• Persistent Identifiers e.g. DOI 

• Easily available metadata e.g. Zenodo

Principal 2: Accessible

• Standard protocols e.g. HTTP 

• Metadata available

Principal 3: Interoperable

• Standard data format (CSV, JSON etc)

• Linking to related datasets & external 

repositories

Principal 4: Accessible

• Clear licenses (CC-BY, CC0)

• Community-agreed metadata 

standards



What we Require for FAIR ? 

Repository



What is a Repository System?

A digital platform for storing, organizing, and sharing datasets, 

publications, software's and code



What is a Repository System?

Dedicated Space will help to solve the data storage issue 

and Support the Open Science 

✓ Centralized Access

✓ Long-term Preservation of Data

✓ Supports Open Science



What is required for Repository System?

Computational Resources

• Processing Power: GPU/CPU

• Databases

• Machine Learning / NLP Tools

Security & Access Control

• Data stewards & curators for 
quality metadata. 

• Training & Documentation for 
researchers and developers.

• Governance policies



What is required for Repository System?

Hardware & Infrastructure

• Servers / Cloud Infrastructure

• High-performance storage

• Networking

• Backup & Redundancy

Software & Platforms

• Repository Software

• Persistent Identifier (PID) Systems

• Metadata Standards & Ontologies

• Interoperability Tools



What is required for Repository System?

DSpace, Dataverse, Zenodo, Invenio, CKAN

JSON-LD, XML, RDF, Dublin Core, 
schema.org,

licensing, access rights, FAIR 
assessment tools

Server, AWS, Azure, GCP, OpenStack



Components of a FAIR-Compliant Repository

✓ Metadata Standards:

✓ Persistent Identifiers:

✓ Interoperability:

✓Access Controls:

✓ Easy to search:

✓ Track update:



Components of a FAIR-Compliant Repository

• Metadata Standards: 

Clear description of data (author, date, keywords, format).



Components of a FAIR-Compliant Repository

• Metadata Standards: Examples 

Clear description of data (author, date, keywords, format).
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Components of a FAIR-Compliant Repository

Wilkinson et. al., Sci Data 12, 328 (2025).

Applying the FAIR 

Principles to 

computational 

workflows



Components of a FAIR-Compliant Repository

• Persistent Identifiers: 

Digital Object Identifiers (DOI) for datasets,

to ensure they remain findable and citable

over time, even if the object's location changes



Components of a FAIR-Compliant Repository

• Persistent Identifiers: 

✓ Handle

✓Archival Resource Key (ARK)

✓ Persistent Uniform Resource Locator 

(PURL)

✓ Universal Resource Name (URN)



Components of a FAIR-Compliant Repository

• Interoperability: 

Support for standard file formats (CSV, JSON, XML, etc.).



Components of a FAIR-Compliant Repository

Data Type Preferred Formats Why Use It

Tabular data CSV (comma-separated), TSV Simple, universal, human- & machine-readable

Structured data JSON, JSON-LD Lightweight, API-friendly, supports nested structures

Hierarchical data XML Good for schemas (XSD) and metadata exchange

Metadata
Dublin Core, Schema.org, DataCite 

XML/JSON
Ensures semantic interoperability

Images PNG, TIFF (non-lossy) Open, widely supported

Documents PDF/A, TXT, Markdown For archival and accessibility



Components of a FAIR-Compliant Repository

• Interoperability: Linking to related datasets & external repositories



Components of a FAIR-Compliant Repository

• Interoperability: Linking to related datasets & external repositories

• Metadata Linking: DataCite Metadata Schema

• Cross-Repository Interlinking: NCBI, Zenodo, Figshare, Dryad, PDB, etc. 

GenBank IDs, PDB IDs

• Human-Readable Linking: 

• Versioning & Provenance Tracking: 

• Compliance with Standards: ORCHID ID



Components of a FAIR-Compliant Repository

• Access Controls: FAIR does not mean "free for all" - it means as open as 

possible, as closed as necessary.

🔒 Lock icon for controlled data

🌐Globe icon for open data

FAIR: As open as Possible, as closed as necessary 



Components of a FAIR-Compliant Repository

• Access Controls:

• Open Data: 

• No privacy, security, or IP issues exist, Supports transparency & reproducibility

• Access Controls: 

• For sensitive data, with authentication & authorization 

• Important: Metadata should always remain visible, even if data access is restricted



Components of a FAIR-Compliant Repository

• Easy to search: Findable = Human-friendly + Machine-friendly search. 



Steps to Design the System

• Requirement Analysis: Who will use it? What kind of data?

• Architecture Planning: Choose repository software (DSpace,

Dataverse, Zenodo).
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Steps to Design the System

• Dataverse:

• Easy to manage –

• Easy to secure –

• Access your Dynamics 365 Data -

• Rich metadata –

• Productivity tools –

For more details: https://learn.microsoft.com/en-us/power-apps/maker/data-platform/data-platform-intro

https://learn.microsoft.com/en-us/power-apps/maker/data-platform/data-platform-intro


Steps to Design the System

Highly recommended for the storing the data for the publication purpose.   



Steps to Design the System

Highly recommended for the storing the data for the publication purpose.   



Zenodo for to store and share a metadata



Challenges & Solutions

• Challenge: Lack of discoverability 

• Solution: Good metadata + search engine optimization.

• Challenge: Data format mismatch  

• Solution: Use standard interoperable formats.

• Challenge: Access restrictions 

Solution: Controlled but documented access policies.



Best Examples of FAIR repositories

• Zenodo (general-purpose research repository).

• NCBI GeneBank (biological data). www.ncbi.nih.nil.gov

• PDB (Protein Data Bank). www.rcsb.org

http://www.ncbi.nih.nil.gov/
http://www.rcsb.org/


Benefits & Future Scope

• Promotes open science and innovation.

• Easier AI/ML integration due to 

structured data.



Conclusion

• “Let’s make data more findable, accessible, interoperable, and reusable!”

• Open FAIR repository need to develop 

• FAIR is the “How” (Practical steps to manage data) and Open Science is 

the “Why” (bigger goal of sharing knowledge fairly). 




