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Data and NIST
• NIST is a national and world resource for fundamental 

data

• Access should be easy and open

– With regard to IP and privacy issues

• As our nation’s standards organization…

– NIST should be a leader in national and international 

standards efforts for data discovery and access

– Discovery is fundamental

– Discovery is enabled by metadata standards

• Key research at NIST should engage in data sharing 

strategies from the onset

• NIST should provide an infrastructure that makes data 

and information sharing as easy as possible
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Office of Data and Informatics
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Key ODI Activities

• Implementation of Open Data policies

• Support and modernization of Standard Reference Data

• Collaboration in design and implementation of improved 
data infrastructure

• Help improve data management practices for MML 
research staff

• Participate in national and international initiatives 
around open data, data discovery, access, and 
interoperability

• Consultancy to MML staff in informatics and analytics

• Support Materials Genome Initiative data management 
and sharing infrastructure, informatics initiatives
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NIST Public Data Access Policy
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NIST Public Data Access Policy

• Establish NIST’s commitment to providing public 
access to scientific research results

• Support governance of and best practices for 
managing peer-reviewed scholarly publications and 
digital scientific data across NIST

• Ensure effective access to and reliable preservation 
of NIST peer-reviewed scholarly publications and 
digital scientific data for use in research, 
development, education, and scientific discovery

• Enhance innovation and competitiveness by 
maximizing the potential to create new business 
opportunities

http://www.nist.gov/data/upload/NIST-Plan-for-
Public-Access.pdf
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How do we make this a benefit to 
staff rather than a burden?

http://www.nist.gov/data/upload/NIST-Plan-for-Public-Access.pdf
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Implementation

• Data management plans

• Enterprise Data Inventory

• data.gov
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Thanks to
• Chandler Becker
• Arlin Stoltzfus
• Craig Vogel
• Angela Lee
• Adam Morey
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Data Management Plans
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Data Management Plans
8



Hanisch, NCI Nano WG, 12/17/2015

Data Management Plans
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Data Management Plans
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JSON Export to EDI, data.gov
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Federated Architecture
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Standard Reference Data
• SRD Act of 1968 authorized NIST to 

create Standard Reference Data
– Copyright

– Cost recovery

• ~100 databases, most are free to use

• Also Special Databases (most from ITL)
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SRD Examples
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materialsdata.nist.gov
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Thanks to
• Andrew Reid
• Carrie Campbell
• Ursula Kattner
• Ben Burton
• Casey Hume

DSpace back-end
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materialsdata.nist.gov
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Sample Entry

Related Work

Similar Work

Digital Identifier Data files

Offer licenses with 

attribution 3.0 
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Research Data Alliance
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http://rd-alliance.org/

Co-chairs
• Jim Warren
• Laura Bartolo
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Materials Science Resource Registry
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Thanks to
• Sharief Youssef
• Alden Dima
• Mary Brady
• Chandler Becker
• Ray Plante
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Materials Science Resource Registry
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Materials Science Resource Registry
21

We would register resources like
• nanomaterialregistry.org
• nanohub.org
• …
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Materials Science Resource Registry
22



Hanisch, NCI Nano WG, 12/17/2015

• Written in python
• Backed by MongoDB
• SPARQL Query interface
• XML-based Schema
• Table input 

Features:
• Ability to store templates
• Schema management tools
• REST API interface 
• Schema Composer

Materials Data Curation System
Credit to
• Alden Dima
• Sharief Youssef
• Guillaume Sousa-Amaral
• Mary Brady
• Carrie Campbell
• Zach Trautt
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Curation of Raw Data

Curated Data
(Data to share) 

Other Data/ Users

User 
defined 

tools

Metadata Curation Schematic
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National Data Service
25

http://www.nationaldataservice.org/
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NDS Materials Data Facility
26

Led by
• Ian Foster (U. Chicago, Argonne)
Supported by MGI, MML/ITL
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NDS Materials Data Facility
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NDS Materials Data Facility
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National Metrology Institutes
29
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National Metrology Institutes
30



An International Resource Registry 

for National Metrology Institutes

Dr. Willie May

Director

National Institute of Standards and Technology
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The Issue
• The network of National Metrology Institutes hold 

valuable collections of reference data and provide state-

of-the-art metrology services

• How does one find out, across all NMIs, where 

particular data and data-related services are located?

– Standard Reference Data

– Reference Data

– Data associated with publications

– Data associated with Standard Reference Materials

– Simulation data

• Need a data-focused analog to the Key Comparisons 

Database
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Concept

• Build an international registry of NMI data resources

– A registry is a simple database of metadata that describe data 

resources: where data collections are located, what kind of data 

they contain, how the data can be accessed, etc.

• Resource descriptions (metadata) would be provided by 

NMIs

• Metadata would be federated using existing, well-proven 

technology for metadata federation, the Open Archive 

Initiative – Protocol for Metadata Harvesting (OAI-PMH)

– Has been in use in the research library community for more than 

20 years

• Federated resource registry would be searchable through 

web page and via application programming interface (API)
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Federated Architecture
34
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Example from Astronomy
35

Search criteria; instead of astronomical object name, 
could be “aluminum oxide” or “electron scattering”

List of data 
resources
with direct 
links

Facets or filters
that permit easy
refinement of 
search
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NIST research data:  ~10 year horizon
• Expand the Standard Reference Data collection. 

– Identify through internal and external inputs where new SRD are needed.

– Prioritize, scope, and find resources for development work

• Establish NIST as an exemplar federal agency in data management. 

– Implement and share best practices for preservation, curation, discovery, re-use, 
and interoperability

– Facilitate community-based development of metadata standards & data models

– Participate in leadership of national and international data federation activities
• Research Data Alliance, National Data Services Consortium, CODATA and World Data 

System

– Contribute to solving the challenge of long-term sustainability of data repositories

– Share NIST-developed technologies to assist other agencies in improving data access 
and data services

– Collaborate with federal and non-federal organizations in developing and deploying 
common solutions

– Establish a data-aware, data-savvy culture at NIST
• Improve efficiency of experimentation and simulation
• Improve reliability and reproducibility of research results
• Increase value of NIST to the research and industrial communities
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Some things to think/worry about

• Quality metadata is key for discovery, 
interoperability, re-use

– Reproducibility

– Integrity of the scientific process

– Metadata curation is non-trivial, can be costly

• Address interoperability at the proper scale

– Too wide:  very expensive, difficult/impossible to reach 
consensus across disciplines;  what is the scientific 
motivation?

– Too narrow:  Scientific stovepipes, missed 
opportunities for discovery at the intersections of 
complementary data collections
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Some things to think/worry about

• Standards for metadata, data access 
protocols, etc., require community 
participation to assure take-up
– Major research organizations

– Professional societies (national, international)

– Recognized standards organizations

– RDA, CODATA, NDS, EUDAT, etc.
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Some things to think/worry about

• Little national commitment to sustaining 
infrastructure for open data
– Domain repositories often must (re)compete for 

basic resources, rely on complex business models

– Federal funding agencies require Data 
Management Plans, but provide no common 
infrastructure and no consistent review process

– Commercial academic publishers poised to take on 
data preservation roles; open data could move 
behind pay-walls

http://tinyurl.com/domainrepositories25
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International Data Week

• September 12-16, 2016, Denver

• RDA Plenary, CODATA SciDataCon, ICSU 
World Data Service
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