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Standard 
Reference Data

• Distribution
• Sales
• Infrastructure
• Usage analysis and 

impact
• Improve web sites 

and user 
interfaces

• Provide APIs
• Register with 

data.gov

Community
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Services 
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• Research Data 
Alliance

• DoC and other 
federal agencies 
(NIH, DOE, NSF)

• CENDI
• NMIs and BIPM
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Research Data

• Improve data 
management 
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• Data management 
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• Laboratory 
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• Open data policy 

implementation 
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• NIST open data 
repository

• NIST data portal

Data Science

• Informatics and 
analytics resource
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Information 
Technology 
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• Big data
• Cloud computing
• National Strategic 

Computing 
Initiative
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• National Institute of Standards and 
Technology (~5,000 people), total budget of 
~$1B

• US National Metrology Institute
• Within US Department of Commerce

– Material Measurement Laboratory (~1,000)
• ODI (16)

– Physical Measurement Laboratory (~1,000)
– Engineering Laboratory
– Information Technology Laboratory
– Communications Technology Laboratory
– NIST Center for Neutron Research
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• Data challenges start with discovery, access, and 
interoperability
– Support FAIR* principles:  Findable, Accessible, 

Interoperable, Re-usable
– Assure maximum return on national investment in basic 

research
– Demonstrate best practices
– Address reproducibility “crisis”
– Cannot exploit data without sound data management

• OMB, OSTP directives; Open Data Act 2019
• Challenges:  Data diversity, formats, proprietary 

representations, inadequate metadata, lack of 
credit for data curation and sharing

*Wilkinson et al. 2016, Nature Scientific Data, DOI: 10.1038/sdata.2016.18
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https://www.nist.gov/open/policies-directives-and-nists-public-access-plan

https://www.nist.gov/open/policies-directives-and-nists-public-access-plan
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https://materials.registry.nist.gov/
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https://materials.registry.nist.gov/
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https://materials.registry.nist.gov/

7

https://materials.registry.nist.gov/
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http://imrr.bipm.org/
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http://imrr.bipm.org/
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Search NIST public data records
• View metadata, filter results
• Access data files, metadata 
• APIs allow interoperability 

with client tools
• Records uploaded and synced 

with data.gov

Data and s/w 
reside in AWS
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In 2016 considered many options:  Dataverse, 
CKAN, DKAN, DSpace, Fedora, SIdora, Islandora

Cost of development and operations <<1% of 
NIST research budget
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LIMS
LIMS

Plan

Acquire

Process

Analyze

Store

Share

Reuse

Dispose

Metadata

Read + Extract

Front-End File 
Management Tools

Convert 
+ 

Export

Curation

Archive

Data

Credit:  Rachel Devers, SURF program
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• Capture instrument metadata at the source
– Metadata extractors
– Often must reverse engineer proprietary binary 

formats
• Move experiment metadata into database

– Enable search across many experiments
– Do not use filenames/file system for metadata 

storage
• Enable scripted data processing, calibration, 

feature extraction
• Support data management from acquisition to 

publication; improve reproducibility
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SampleIdent CPD RR S                                                            
BANK    1       7251       726 CONST        500.00      2.00     0.000     0.000
1   153 1   161 1   141 1   141 1   148 1   163 1   139 1   139 1   129 1   132
1   129 1   129 1   151 1   121 1   129 1   127 1   127 1   151 1   139 1   146
1   129 1   134 1   125 1   114 1   129 1   127 1   125 1   129 1   121 1   121

SampleIdent CPD RR Sample 1B        DataFileName CPD-1B                         
DiffrType PW3710   GeneratorVoltage 40   TubeCurrent 40                         
Anode Cu    Alpha1  1.54056    Alpha2  1.54439    Ratio  0.50000                
MonochromatorUsed YES   DivergenceSlit 1      ReceivingSlit 0.3                 

5.000   0.020 150.000    MeasureDateTime 20/12/1997   17:18   StepTime 3.00 
184     171     182     184     176     169     156     161     182     166
171     163     146     158     158     169     182     151     171     136
156     158     148     153     151     156     139     158     125     163

This file was converted to xda by WinFit!

5.0000  150.0000    0.0200    1.0000
177.   182.   174.   154.   177.   156.   172.   161.   146.   169.
144.   154.   161.   156.   144.   166.   164.   119.   182.   135.
164.   128.   154.   114.   142.   121.   144.   154.   137.   137.

Undefined 
Structure

Only an expert human can understand this number.

To a computer, this is a meaningless collection of numbers

Different 
Formats
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{"diffractogram": {
"xray-source": {

"tube": {"anode-material": "Cu",
"spectra": {"emission-line": [

{"Siegbahn": "Kalpha",
"wavelength": {"value": 1.54184,"unit": "angstrom"}},

{"Siegbahn": "Kalpha1",
"wavelength": {"value": 1.54056,"unit": "angstrom"}},

{"Siegbahn": "Kalpha2",
"wavelength": {"value": 1.54439,"unit": "angstrom"}}

]}}},
"pattern-data": {

"angle-2-theta": {
"value": [9.3,9.32,9.34, ... 75.16,75.18,75.2],
"unit": "degree"},

"intensity": {
"value": [681.02,687.34,703.49, ... 127.52,124.29,118.32],
"unit": "arbitrary"}}}}
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Substance Module

Physical Quantity Types
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• Office of Science and Technology Policy, National 
Science and Technology Council
– Committee on Science

• Subcommittee on Open Science
• Succeeds Interagency Working Group on Open Science

– Committee on Technology
• Materials Genome Initiative
• Machine Learning / Artificial Intelligence

– Committee on Science and Technology Enterprise
• Subcommittee on Scientific Collections
• Subcommittee on R&D Infrastructure

– Joint Committee (CoS and CSTE)
• Subcommittee on Research Integrity

– Interagency Working Group on                                      
Bio-Data Sharing

24



Hanisch, September 11, 2019

• Pilot program to provide an overall 
guide to the actors and stakeholders in 
the research data space

• NIST Cybersecurity Framework is the 
model

• Community consensus, not NIST 
imposition

• Steering Committee met yesterday, 
anticipate kick-off event this fall
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• Core activities:  data management, informatics 
and machine learning, data sharing and 
dissemination, community engagement

• NIST aims to be an exemplar organization in 
the stewardship of research data

• But there are lots of players in the research 
data arena!!  To what extent can we 
coordinate and synthesize?
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