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NIST Disclaimer

Research Data Alliance, Project FREYA

Certain commercial equipment, instruments, materials, or software are identified in this 
talk to foster understanding. Such identification does not imply recommendation or 
endorsement by NIST, nor does it imply that the materials, equipment, or software 
identified are necessarily the best available for the purpose.
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Director, Office of Data and Informatics



Research Data Management at NIST

• Materials Resource 
Registry (data, code)

• International Metrology 
Resource Registry

• NIST Enterprise Data 
Inventory

• data.gov
• NIST Public Data 

Repository and Search 
Portal

• Standard Reference Data
• Materials Data Repository
• Materials Data Facility
• Persistent identifiers 

(DOIs, handles)
• Materials Data Curator
• Data type registry
• Schema repository
• Lab info management systems
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NIST Materials Resource Registry

https://materials.registry.nist.gov/

https://materials.registry.nist.gov/


International Metrology Resource Registry

http://imrr.bipm.org/

http://imrr.bipm.org/




Web portal Discovery Tool 
for NIST public data
• Search All NIST 

inventory of public 
datasets

• Access to the NIST 
Public Data Repository

• Navigation to Data 
Publications,   Custom 
Repositories

Discover NIST Data at data.nist.gov

https://data.nist.gov/


Web portal Discovery Tool 
for NIST public data
• Search All NIST 

inventory of public 
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• Access to the NIST 
Public Data Repository

• Navigation to Data 
Publications,   Custom 
Repositories

Discover NIST Data at data.nist.gov

Search NIST public data records
• View metadata
• Filter results
• Access data files, metadata 
• APIs allow interoperability 

with client tools
• Records link to Public Data 

Repository

https://data.nist.gov/


Enterprise Data 
Inventory
• Enhanced for 

Discoverability
Faceted Filters for 
Research Topic 
• Based on the 

NIST Taxonomy
New Data 
Publications via 
MIDAS
• “Management of 

Institutional 
Data Assets”









Links to existing repositories

Example Search: “JARVIS”



Links to Scholarly Publications auto-generated 

Customized Links to existing repositories





Access



Or via Data Cart
Options for Access 
include Direct 
Download



NIST Public Data Access Policy
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Data Integrity

• Integrity checked 
once per day

• Files are 
quarantined and 
reverted back to 
the previous 
version if an 
issue is detected

Gold Copy S3 Hash 
values compared 

with originals

Quarantine File in 
Question

Restore from 
previous version in 
Gold Copy Bucket

Public Copy S3 Hash 
values compared 

with Gold

Quarantine File in 
Question

Restore from Gold 
Copy S3 Bucket

Integrity 
Validated

Hashes Match

Hashes Match



Future Enhancements Planned
• Metrics for the NIST Public Data patterns of use

• “Data as a First-Class Research Output” 
(https://makedatacount.org/)

• Researchers can see how many Page Views or Downloads their data
• Enhance machine readability of datasets for AI
• Public software & analysis tool linked integration
• Large-scale datasets – they already exist as a challenge!

• Evaluating Globus (community demonstrated with archive systems for 
public access)

• Search – auto suggest enhance with Data Driven index
• E.g. natural language processing of the metadata (e.g. rules-based 

ontology)

https://makedatacount.org/


Interoperability & Reusability



Part of a Larger Interoperability Problem

on-disk
serialization

dataset
file formats

Gatan .dm3
TIFF 6.0

data shapes dimensions, 
data types

img focus series
vs. 

SEM-EDS map

metadata
syntax

terms,
controlled
vocabulary

magnification
vs.

horizontal field
width (HFW)

metadata
semantics

concepts,
taxonomy

spatial scale,
affine xforms

ontology concepts,
relationships

samples,
observations

examples

Long-tail research data is limited by 
lack of :

• Interoperability
• Provenance
• Automated reasoning

Experimentalists, instrument 
operators, and modeling/simulation 
researchers face
interoperability challenges
at many levels of abstraction

more
abstract

less
abstractAs you all know, fixing these 

problems is hard.

meaninglevel



Research Data Alliance (RDA) Activities
https://rd-alliance.org

RDA/CODATA Materials Data, 
Infrastructure & Interoperability IG

“Materials IG”

Chairs

James Warren (NIST)
Laura Bartolo (Northwestern)

Takuya Kadohira (NIMS)  
Adham Hashibon (Fraunhofer IWM)
Alysia Garmulewicz (Universidad de 

Santiago de Chile)

Materials Ontologies Task Group

Chairs

Gerhard Goldbeck (Goldbeck Consulting)
Clare Paul (Air Force Research Lab)

John Henry Scott (NIST)

1. Initial Call: 13 March 2019
2. Task Group Approved: 04 Apr 2019 @ P13
3. 1st Telecon: 25 May 2019

https://rd-alliance.org/


RDA Materials Ontologies Task Group

https://sites.google.com/view/rda-materials-ontologies-tg/home

https://sites.google.com/view/rda-materials-ontologies-tg/home


Balkanization of materials ontologies

Courtesy of

Slide courtesy: Gerhard Goldbeck, after Egon Willighagen, Univ Maastricht



Current Status
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Slide courtesy: Gerhard Goldbeck



Where do we want to get to?

Materials 
and 

Chemicals

Modelling

Characterisation 
and Analytical

Safety

Processing

Engineering

Others: 
Units,Maths, 
Information, 

Sensing, PLM

Slide courtesy: Gerhard Goldbeck



Research Data Alliance (RDA) Activities

RDA Vocabulary 
Services IG

Chairs

Adam Shepherd 
Simon Cox 

Yann Le Franc 
John Graybeal

Semantic Assets for 
Materials Science 

Task Group

Chairs

Vasily Bunakov 
(STFC)

Zach Trautt (NIST)

RDA Heritage Science @ 
P13

Heritage Science 
Research Data: 

Challenges of Linked 
Open Data Authoritative 

Sources 

Fenella France (LoC)
Andrew Forsberg (LoC)
John Henry Scott (NIST)



Research Data Alliance (RDA) Activities

https://schemas.nist.gov
Zach Trautt

https://schemas.nist.gov/
https://schemas.nist.gov/


Recent NIST Metadata Workshops

http://chimad.northwestern.edu/news-events/CHiMaD_Data_Database_Efforts.html
Program, videos, all talks online at:

http://chimad.northwestern.edu/news-events/CHiMaD_Data_Database_Efforts.html


Recent NIST Metadata Workshops

http://chimad.northwestern.edu/news-events/CHiMaD_Data_Database_Efforts.html
All content online at:

http://chimad.northwestern.edu/news-events/CHiMaD_Data_Database_Efforts.html


Recent NIST Metadata Workshops

http://chimad.northwestern.edu/news-events/CHiMaD_Data_Database_Efforts.html
All content online at:

http://chimad.northwestern.edu/news-events/CHiMaD_Data_Database_Efforts.html


Recent NIST Metadata Workshops

https://www.nist.gov/document/agenda-microstructure-workshop-may-13-14-2019
Program online at:

https://www.nist.gov/document/agenda-microstructure-workshop-may-13-14-2019


Thank You

johnhenry.scott@nist.gov
@js0b

ORCID: https://orcid.org/0000-0002-3796-2110
ResearcherID: B-4593-2015

John Henry Scott
NIST

+1 301-975-4981

please contact me if you want these slides,
or if you have questions (or suggestions!)

mailto:johnhenry.scott@nist.gov
https://orcid.org/0000-0002-3796-2110
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