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● Joint work between Nadica Miljković, 
Limor Peer, and myself

● https://arxiv.org/pdf/2109.06045.pdf

https://arxiv.org/pdf/2109.06045.pdf


Why open science?

● Provide accessible publications, data, software, methods and physical 
samples to the general public

● It inspires trustworthiness in science and enables research verification, 
reuse and transparency

● It reduces social inequality by enabling anyone to access scientific 
knowledge



"physical artifact, either electrical or mechanical, whose 
design information is available to, and usable by, the public 

in a way that allows anyone to make, modify, distribute, 
and use" it. 

Open-Source Hardware (OSH)
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● Dissemination channel (e.g., OSHWA, software repository, data repository)
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○ Same license is often applied to multiple resources
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○ No metadata standards for OSH



FAIR principles

● A set of guidelines to make research digital artifacts Findable, Accessible, 
Interoperable and Reusable by machine and by people

● Created for research data, but have been adopted for the dissemination 
of research software

● Have been widely cited, endorsed and adopted by a broad range of 
stakeholders



FAIR principles

Findable Describe data in metadata, assign DOI
Metadata record is shared in data repository

Accessible Accessible but not necessarily open
Standard access protocol

Interoperable File format open or proprietary
Description of data elements

Reusable License and usage rights
Data provenance

Wilkinson, Mark D., et al. "The FAIR Guiding Principles for scientific data 
management and stewardship." Scientific data (2016)
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Findable OSH

● Hardware is described with rich metadata
● Hardware is registered or indexed in a searchable resource through 

OSHWA or a registry
● Hardware is assigned a globally unique and persistent identifier through 

OSHWA or a trusted repository, such that each hardware component has 
a unique identifier



Accessible OSH

1. Hardware is open and retrievable by its identifier using a standardized 
communications protocol (the protocol is open, free, and universally 
implementable, and to allow for an authentication and authorization 
procedure, where necessary). All OSH files should be stored together on a 
repository infrastructure. 

2. Metadata is accessible, even when the hardware is no longer available.



Interoperable OSH

1. Hardware uses a formal, accessible, shared, and broadly applicable 
language for knowledge representation used in both academia and 
industry

2. Hardware uses vocabularies that follow FAIR principles
3. Hardware includes cross-references (to its software, data, documentation) 

and qualified references to other objects (e.g., software, data, 
documentation)



Reusable OSH

1. Hardware is richly described with a plurality of accurate and relevant 
attributes that reflects its complex structure (with clear and accessible 
usage licenses, to be applied on each of the components, detailed 
provenance on all components (bill of materials, assembly instructions 
and other), whilst meeting community standards).

2. Hardware includes qualified references to other hardware and available 
components



Conclusion

● Leveraging FAIR principles for the dissemination of OSH 
● Discipline-specific standards are still underdeveloped
● FAIR for OSH would facilitate its recognition as a complete scientific 

output
● Limitations regarding its openness, working functionality, and 

computational reproducibility are expected, but can potentially be 
overcome with new research and development



Thank you!

Email: anatrisovic@g.harvard.edu
GitHub & Twitter: atrisovic 


