Materials Science Data
Management Initiatives at NIST

Robert Hanisch
Office of Data and Informatics
Material Measurement Laboratory
National Institute of Standards and Technology



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 NIST

National Institute of
Standards and Technology
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* continue existing
SRD distribution

* Quality Framework
* SRD Modes
* assess external need
* new product ideas

* SRMDS

[Resenrch Data ]

» deal w/ data deluge

* provide advice to
MML bench staff

» gather best practices

* interpret external
rules & regulations

* reduce radundam:v

[Lead!Liaisnn]

» partner with ITL

* represent MML
* NIST committees
* NSTC & IWGs
* NIH, NSF, DOE
* other Fed Govt
* Research Data

[ Data Science ]

The 4" paradigm?

* will it stand next to
* theoretical

* experimental
* computational

* Cloud
« Statistical Learning

NIST

National Institute of
Standards and Technology
U.S. Department of Commerce
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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
NIST

National Institute of
Standards and Technology

Hanisch, NCI Nano WG, 12/17/2015 L P o



e e H b A Sl A b 8

i N Metadata values in NIST EDI
3 are made publicly available

2 Metadata goes to NIST EDI and
_________________________ PID minted

_ 1 No requirements
Working Data
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e Establish NIST’s commitment to providing public
access to scientific research results

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

ion

]

 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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* Data management plans

* Enterprise Data Inventory

° d ata. 80V MML Data Management Planning Tool

——

onm:\ About the Site

‘OVGrV:Qw (Word)

This website provides the tools that enable MML staff and associates to
create and update Data Management Plans (DMPs). A DMP describes
the nature of a project producing data such as the project goals, specific
areas of research, and types of instrumentation being used and samples
being studied. These tools are also used to identify and locate the
datasets that result from the research described in the DMP. Information
gathered through this website is used to populate the NIST Enterprise
Data Inventory and the national data inventory at data.gov.

Activity #1

Project

mputations

(Text) These tools will guide you through the DMP construction process,
collecting both general descriptive information and specific information
about data discoverability, access, and preservation.

Data Management Plans can be entered at the project level (blue icons in
image), or at the activity level (red icons). Each project can have one or
many activities. An activity may or may not be assoclated with a project.
Each DMP (at either the project or activity level) can have one or many
associated file locations (green icons) associated with it, which will allow
linking to results, instructions, or other supporting documentation.

Activity #2

Project Plans for Hanisch, Robert

Projects plans are used for a top-level view of an entire project. Activities can then be defined as part of a project, and they will have o .
their own activity-specific plans. Activities related to a project will be shown under their project, while standalone activities will be Create New Project DMP

shown in the activities table. Click the *Create New Project DMP" button to define a project.

NIST

National Institute of
Standards and Technology
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Listing Data Management Plans for Projects

Primary
investigator

Linstrom,
Peter

Scott, John
Henry J.

Shen, Vincent
K.

Title

The NIST Chemistry
Webbook

Accelerated Discovery to

Delivery -- SEM Data

Formatting/Capture for

DoD

Molecular simulation of

complex fluids

Description

Category

The NIST Chemistry WebBook Energy, Environment

provides users with easy
access to chemical and
physical property data for
chemical species through the
internet. The data provided in
the site are from collections
maintaine

As part of this project, | will
assemble a collection of
example SEM data files from
different instrument
manufacturers that will serve
as exemplars of file formats
and metadata. The data files
will co

Simulation results related to
research on complex fluids.

and Climate,
Manufacturing,
Safety, Security and
Forensics

Advanced Materials

Advanced Materials,
Biosciences and
Health, Energy,
Environment and
Climate,
Manufacturing

Tags

chemical data, thermochemical
data, thermodynamic data,
thermophysical data, enthalpy,
entropy, heat capacity, heat of
formation, chemical structure,
ionization potential,
thermochemistry, boiling point,
vapor pressure, IR spectrum, mass
spectrum, UV/Vis spectrum,
retention index, InChl, InChlKey

materials genome initiative, MG,
Army, Navy, Air Force, schema,
metadata capture

molecular dynamics, monte carlo,
thermophysical fluid properties

Hanisch, NCI Nano WG, 12/17/2015

Data
category

Standard
Reference
Data (SRD)

Show | Edit

Working Show Edit

Data

Published
Results

Show @ Edit
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Data Management Plan for "NIST/ARPA-E Database of
Novel and Emerging Adsorbent Materials"

Summary of Activities

Title of Project: NIST/ARPA-E Database of Novel and Emerging Principal Investigator: Siderius, Daniel
Adsorbent Materials

Category: Advanced Materials, Energy, Environment and Climate, Tags: adsorbate, adsorbent, adsorption, isotherm, metal organic
Manufacturing Framework, porous Material, surface science

Organizational Code: 646.04 -- Chemical Informatics Research Group

Data Description (Data.gov): The NIST/ARPA-E Database of Novel and Emerging Adsorbent Materials (NIST SRD-205) is a free, web-based catalog
of adsorbent materials and measured adsorption properties of numerous materials obtained from article entries from the scientific literature. Search
fields for the database include adsorbent material, adsorbate gas, experimental conditions (pressure, temperature), and bibliographic information
(author, title, journal), and results from queries are provided as a list of articles matching the search parameters. The database also contains
adsorption isotherms digitized from the cataloged articles, which can be compared visually online in the web application or exported for offline
analysis.

Process description (internal use): Data collection occurs through a sequence of steps: 1. Pl compiles a list of articles from which to extract
adsorption metadata and adsorption isotherms. Master list of articles abstracted or to-be-abstracted is maintained in an EndNote Library. 2. Students,
interns, or NIST staff extract the correct adsorption metadata from articles, digitize adsorption isotherms, then input data into CSV flat files. 3. Pl runs
error checking software on CSV flat files, requests corrections. Steps 2 and 3 are repeated until CSV files pass error checks. 4. Pl merges
bibliographic information into metadata CSV file. 5. Pl converts isotherm CSV files into JSON format. 6. Pl uploads new dataset into MySQL database
using administration panel (internal only) of web application. 7. Internal web server automatically send database updates to external web server once
per week.

Release Date: 2014-10-28 Last updated: 2014-10-28 References: http://adsorbents.nist.gov, http://reaction.nist.gov
/NISTOnly/adsorption_db/

NIST
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Data Types and Classmcatlon

Data category (Preservation Level): Standard Reference Data (SRD) All File Formats: json, csv, xls
Data dictionary url: Data dictionary type: Data standard:

Data types description: Bibliographic data and article metadata is contained in CSV flat files. Isotherm data from articles are stored in JSON files will
certain reserved attribute fields (DOI, source description [table or figure number], temperature, material name, gas name, pressure units, adsorption
units, isotherm pressure/adsorption pairs). Other attribute fields may be added without breaking file functionality for SRD-205. No standard for this file

format exists as of 02/23/2015.

Preservation

Backup method: File server, Other

Preservation description: Local backup - Dataset (raw and processed) and web application are stored on Pl's desktop computer, which is
automatically mirrored 3x/week to NAS fileserver http://h178112.nist.gov. Weekly backups (if data has changed) of processed SQL database on
internal web server (http://reaction.nist.gov). SQL dumps are backed up 3x/week to NAS fileserver http://h178112.nist.gov. Web application code
managed through private git repository (http://github.com/usnistgov/adsorption_db). Local version of web application code is backed up 3x/week to
NAS fileserver http://h178112.nist.gov.

The following distributions are covered under this project:

Distribution Details Download Media Version
url type

NIST/ARPA-E Database of Novel and Emerging Adsorbent Materials () 1.0
The NIST/ARPA-E Database of Novel and Emerging Adsorbent Materials

(NIST SRD-205) is a free, web-based catalog of adsorbent materials and
measured adso...

© Describe New Distribution

T

National Institute of
Standards and Technology
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ta-Management Plans

Discoverablity and Access

Publisher: 646.04 -- Chemical Informatics Research Group

Relationship Name Organization

Creator Siderius, Daniel Chemical Sciences Division
Contributor Shen, Vincent K. Chemical Sciences Division
Creator van Zee, Roger D. Chemical Sciences Division

© Add NIST Staff | © Add External Staff

Homepage url: http://adsorbents.nist.gov
Language: en-US

Public access level: public Rights: Dataset is Standard Reference Data and is covered by copyright under the Standard
Reference Data Act. Data are freely available through interface website or via request to PI.
Dataset (not database or application) may be licensed to Springer Publishing for use in Landolt-
Bornstein Database.

License: TBD - depends on licensing agreement with Springer Publishing. The data are Standard Reference Data and are copyright by the U.S.
Secretary of Commerce.

Discoverability access description: This SRD product exists as two parts: 1) the actual dataset (described in detail above) and 2) the PHP-based
web application that is the interface to the MySQL database. The full web application, with administrative panel, resides on http://reaction.nist.gov,
and is subject to version control using a private git repository on github.com. Currently, updates to the web application are manually pushed to the
external server, http://adsorbents.nist.gov, by the PI. This could be improved by automating the update through a git pull that also deletes the
administrative panel.

1

National Institute of
Standards and Technology
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_Export to EDI; data.gov

"title": "Cation substitution in thermochromic vanadium dioxide for smart windows",

"identifier": "",

"description”: "This dataset includes infrared reflectances for thin film V_{1-x}M {x}0_{2}, for M = Nb, Mo, W, Hf,
and x < 0.2, at temperatures of 5 \u0Ob0OC to 85 \u0ObOC, transition temperatures derived from the infrared reflectance
measurements, and x-ray diffraction spectra at 23 +- 3 \u0O0bOC. It also includes Matlab codes for analysis and presentation
of the data. The dataset supports a study of the depression of transition temperatures in lightly substituted vanadium
dioxide (VO_2) for smart energy-efficient building windows. While unsubstituted VO_2 undergoes a phase transition at 68
\u00b0C with concomitant changes in the infrared reflectances, the temperature of transition can be depressed by low level
cation substitution. ",

"modified": "2015-02-19T11:32:35-05:00",

"publisher": {

"@type": "org:Organization",
"name": "643.04 -- Functional Properties Group",
"subOrganizationOf": {
"@type": "org:Organization",
"name": "National Institute of Standards and Technology",
"subOrganizationOf": {
"@type": "org:0rganization",

"name": "Department of Commerce",
"subOrganizationOf": {
"@type": "org:0Organization”,
"name": "U.S. Government"
}
}
}
Fr
"isPartof": "",
"accessLevel": "public",

"keyword": [],

"bureauCode": ["006:55"],

"programCode": ["006:045"],

"spatial": "NIST Gaithersburg",

"theme": ["Advanced Materials", "Energy", "Environment and Climate"],
"dataQuality": "true",
"distribution": [

1
accrualPeriodicity":
"landlngPage "
"language": ["en US"]

b
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ederated Archﬁecture

NIST EDI

harvest

(pull)
/ Vp licate

Local % OAI./PM H

Publishing or similar
Registry protocol
NIST OUs
% search 7
Ll queries &
Publishing 7/

Registry [
[ Users,

— applications

NIST
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e 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)

NIST
Standard Reference Data

NIST Home > Standard Reference Data

Ordering/Pricing

Free Online Standard Reference Data
SRD Products / Price List

Online Subscription Products

SRD Copyright Information

Standard Reference Data Act of 1968
(PL 90-396)

SRD Indexed by Discipline

NIST Related Links
Mass Spectrometry Data Center

Physical Reference Data Portal

NIST Time | NIST Home | About NIST | Contact Us | A-Z Site Index

Products ¥ Services ¥ Publications ¥ NIST Organization ¥

= € | [ localhost:7000/ped_figure_se

PED Figure Search

Search by Chemical System @)

Containing All {and only) Containing Any (but nothing else) PED Figure M

Equals

.
Containing o]

ACerS-NIST Phase Equilibria Diagrams Database

NIST Data Gateway - provides easy access to many (currently over 90) of the NIST scientific and technical
databases. These databases cover 2 broad range of substances and properties from many different
scientific disciplines. The Gateway includes links to free online NIST data systems as well as to information

on NIST PC databases available for purchase.

Public Law 90-394
90th Congress, H. R. 6273
July 11, 1968

“n Art

To provide for the collection, compilation, eritival eraluativy, pudiization, and
sale of standard refarence data.

Be it enceted By the Senate end House o/' Represeniatines of the
Urited States of America in Congress asszmbled,

DECLARATION OF POLICY

Szormoy 1. The Congress herehy finds and declares that reliable
standardized sefentife and technieal refererce data are of vitzl im-
portince to the progress of the Nation's science and technology. It is
therefore (he pelicy of the Congress to mke eritically evaluared refer-
ence data raadily avatlable (o scientists, engineers, and the geterl
pulb'lic. It is the purpese of this Act to strengthen and enhance this
poliey.

Standard Pafer-
exce Dats fod.

82 ITAT, 333

DEFINITIONS

Sec. 2 For the purposes of this Aet—
(#} The term ~standard reference data™ mesns quantitative infor-
mzrion, related to n mensurable physical or chemical property of 1
substance or system of substances of known compnsition and struc-
ture, which is critically evaluanted as to its reliability under section 3
of this Aet.
b) The term “Jecretnry™ means the Secratary of Conmerce.
ec. 3. The Secretary is autforized and Jdirected to provide or ur-
rangn for the collection, compilation, eritical evaluation, publication,
and dissamination of standard reference durs. In esrrying out this
program, the Secretary shall, te the dimumn extent practicable,
utilize the reference datu sesvices and facilities of other ageneles and
instrumentulities of the Federal Foverament and of Stare and local
govemnments, persons, firms, mstimtions. and assecintians, wirh their
consent and in such a manner s to wvoid duplication of those services
und facilities. A1l agencies und instrumentalities of the Federal {tav-
emment are ercouraged to exercise their duties and funetions in such
manner as will assist in earrying out the purpose of this Act. This
section shall be deemed compilementiry to existing authericy, and
nothing herein is intended to repes’, supersede. or diminish existing
athariry er resocnsibility of any ageney or instrumestality of the
Federal (GGovernmen:,

Sec. 4. Ta_provide for mere vffzctive interrsion and coordinatiog of
standard reference dutu activities, the Seereeary, in consulration wirh
other interested Federl mrencies, shull preseribe wnd publish i rke
Federul Register such standacds, critecin, und procedures fov the prep-
arution and publicution of standard refercnve dinta as miy be necessary
ta carry out the provisions of this Aci,

See. 5 Standard reference duta conformiig to standards established
by the Secrertry may be mude available and sold by the Secretary or
by o persout oz wrency designuted by him. To the extent practicable
and appropriate, the prices established for such date may reflect the
eost ot collestion, eompilation, evaluation, publication. nrd discemina-
tion of the duts, including administrativs expenses; and the ameunts
ived shall ba subjet to the et of March %, 1001, n5 amended {13,
T80 97T1-278e). . .

Sze. . (2} Notwirhstanding the limitutions contuined in section
ot title 1T nf the Tinited States Code. the Seerotnry may securs copy-
right and renewal thereof on behnlf af the ["hited States ns author
or prepristor itx nll or uny purt of uny standacd reference dafa which

82 ETAT. l4n

Callsotion and
publioatiom off
smnderd rafer-
tree data,

I3
>

Stmnderds, ets.
Bublicetion In
Fador=zl Rogisbor,

Sals or refare
erae data,
Cos% resovery.

21 Stet. 449
Azte, p. 3,
U, 5. gomyrigind
ard vengwel
rights, -

&1 Stat, 653g
TE Stad, 46,



SRD Examp

@ View Tables:

Please note that you can select only ONE table at a time of thermoelectric voltages of each type by temperature range, of the
coefficients, or of the inverse coefficients.

National nstitute of
Stuadards snd Techrsiegy
Physscal Meas. Laboratory q 0
Type ET— Range Coefficients Download Tables of Thermoelectric Voltages and Coefficients
B || = P o ) View Thermocouple Types Definitions
. Select Temperature Range  * | | | Select Coefficients Table ¢
Element/Compound/Mixture Selection View Corrections to Coefficients Tables
. . . E || select Temperature Range + | || Select Coefficients Table + |
In this database, it is possible to obtain photon cross section data for a single element, compound, or mixmre (a of ek and ). Please fill
out the following information: J | [ select Temperature Range + | | | Select Coefficients Table 3 |
Help K || Select Temperature Range ¢ | || Select Coefficients Table  + |
Identify material by: N | [ select Temperature Range ¢ | | [ Select Coefficients Table ¢ |
@ Element R || Select Temperature Range | | | Select Coefficients Table + |
) Compound
) Mixture S || Select Temperature Range  + | | | Select Coefficients Table ¢ |
[Method of entering additional energies: (optional) T [ select Temperature Range ¢ | | | Select Coefficients Table ¢ |
(®) Enter additional energies by hand
() Additional encrgics from file (Nare: Your browser must be file-upload comparible) Go Back
Submit Information | | Reset
Watenai tnota
T e
Porod s Loty
Home
©NIST, 2013
W acianiul eklon Accessibility information
Kinetics . . R
bazbase - NIST Chemical Kinetics Database
Simple Reaction ~ Standard Reference Database 17, Version 7.0 (Web Version), Release 1.6.8
Search Data Version 2013.03
Search i A compilation of kinetics data on hase reacti
Database 4 s
LUne identification Plot. v sabwrdow wize
Search Notice: We are now accepting requests for abstracting kinetics data from journal articles and other references. Please use ) G40 X640 ) BODx 640 (=) 1024 x 768 ( 1230 x 3024
Bibliographic the "Submit an Article" link at the left if you find an article that has been missed in the database. You may request Saha-LTE Spectrum: (S L e P A
Database abstracting of a newer publication as well. o : i . Show coly radatively ieked levels.
Set Unit Elncten Conmty Nyfom ) Ion Temparature TéeV) T {
preferences Reaction Database Quick Search Form
Feedback Enter the reactant(s) and/or product(s) in the fields below. Fields may be left blank. ) m
I 1+ | = I+ || submit | [ Clear | Format output: | wide germars)
Submit an Article ¢ yoy would like more search options, try... e
Rate O advanced reaction search form
e bibliographic search form Suargy Luevel thulac [ ot 8

Proadnsre and

Poge sire: 1 ute of

o Otwerved
Output ardadng: © o A ology
oo Otearved - Rez (dflrnece) nmerce
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Mmaterlalsdata nist. gov
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NIST NIST Time | NIST Home |About NIST | Contact Us \
Material Measurement Laboratory ST TR, W -~ ’ﬁ 3

Sdle ® A AN ; N B

About MML ¥ Publications Topic/Subject AreasY Products/ServicesY News/Multimedia Events

Material Measurement Laboratory Repository Server
This is the NIST Material Measurement Laboratory data repository server. _
Use of this server is subject to terms of service

The repository itself is here.

To get an account on this system (required for uploading), send a message to the administrator. Please include your
requested username, e-mail address, and first and last name.

View the Repository itself.

Manage your credentials.

The National Institute of Standards and Technology (NIST) is an agency of the U.S.
Department of Commerce.

Privacy Policy / Security Notice / Accessibility Statement / Disclaimer / Freedom of Informa
Environmental Policy Statement / No Fear Act Policy / NIST Information Quality Standards /
Scientific Integrity Summary

Date created: October 29, 2013 | Last updated: October 29, 2013 Contact: Webmaster

Standards and Technology
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_ate_rlalsdata nist.gov

XA

materlalsdata nlst gov

NIST Repositories

Communities in NIST Repositories Search NIST Repositories

Select a community to browse its collections. | | m

« ASM Structural Materials Data Demonstration Project
« CHiMaD Data Collections

« Computational File Repository

Advanced Search

- Experimental Data Repository Browse

« Genome in a Bottle All of NIST Repositories
« Heusler Phases: First Principles Simulations wﬂww
+ ICME Approach to Development of Lightweight 3GAHSS Vehicle Assembly P o

+ ICME of Carbon Fiber Compaosites for Lightweight Vehicles Titles

. MGI Catalogs Subjects

. NanoRelease

. NIST/DOE-EERE Advanced Automotive Cast Magnesium Alloys My Account

» NIST Thermodynamics and Kinetics Test Space Login

+ RDA Demonstration Project: DTR/PID & MGI Infrastructure

« Synchrotron Studies of Slot Die Coated Films Discover

« Thermal Conductivity of CVD Diamond - DARPA Round Robin Author

« TMS Springer Integrating Materials and Manufacturing Innovation (IMMI) Du, Y. (10)

Burton, Benjamin P. (7)

Xu, Honghui (7)

Zhang, L. (7}
Recently Added Liu, Shuhong (6

Li, Changrong (5)

Al-Cu Symmetric/Asymmetric Tilt Grain Boundary Dataset Du, Zhenmin (4)
Tschopp, Mark A.; Coleman, Shawn P.; McDowell, David L. Guo, Cuiping (4)
Liu, Z.-K. (4)

Symmetric and asymmetric tilt grain boundaries in Cu and Al were generated using molecular statics energy

- . ) ; . ] de Walle, Axel (4

minimization in LAMMPS with in-plane grain boundary translations and an atom deletion criterion. The following ... Y?t’ieir M?:pr: €
Subject
. . . o . Phases (47)
Interaction Between Oxygen Interstitials and Deformation Twins in alpha-Titanium tty Cla 41
Joost, William J.; Ankem, Sreeramamurthy: Kuklja, Maija M. PF{OPEFITY CLASSES (11) ler
These data files provide input/output VASP and LAMMPS data along with spreadsheets containing data used to Platforms (8 National Institute of
. . . . _— . . ) ALL CHEMICAL SYSTEMS (8) dard d Technol
produce graphs in our above-reference article. The article abstract is: Twinning is an important deformation Self-Diffusion (8 L s and lechnology
. elf-Diffusion (8) . Department of Commerce

mechanism ... Cr(7)

self-diffusion (7)
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D= soripdion:
Diftesion moinllsy des.oription for M-

Offer licenses with
attribution 3.0

@creative
commons

This rhem app=ars In the ToloN
s CALFHAD Assessrmerss

comparing cakoulsted and messured Composiion profiles for & werlety of Mi-Al and Mi-A-CT diflesion

oouplax, InChuding B2AEC, W ooy andl WED counbas
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Research Data Sharing http://rd-alliance.org/
without barriers

RESEARCH DATA ALLIANCE

Home About Organisation Working and Interest Groups News & Events Plenary Mee

Home

RDA/CODATA Materials Data, Infrastructure & Interoperability IG
Ab out Status: Recognised & Endorsed

The development of advanced materials inherently rests on access to a distributed

RESEARCH DATA ALLIANCE

Research Data Alliance

The Research Data Alliance (RDA) builds the social and technical bridges that enable open sharing of data Cross-
border & cross-disciplinary challenges

The current global research data landscape is highly fragmented, by disciplines or by domains, from oceanography,
life sciences and health, to agriculture, space and climate. When it comes to cross-disciplinary activities, the notions of
"building blocks" of common data infrastructures and building specific "data bridges" are becoming accepted
metaphors for approaching the data complexity and enable data sharing. The Research Data Alliance enables data to
be shared across barriers through focused Working Groups and Interest Groups, formed of experts from around the
world - from academia, industry and government. Participation in RDA is open to anyone who agrees to its guiding
principles of openness, consensus, balance, harmonisation, community driven and non-profit approach. It was started
in 2013 by a core group of interested agencies - the European Commission, the US National Science Foundation and
National Institute of Standards and Technology, and the Australian Government’s Department of Innovation. Other
agencies, countries, companies, associations and institutes are due to join. RDA also has a broad, committed

Hanisch, NCI Nano WG, 12/17/2015

materials infrastructure and materials research data to fuel discovery and
> < innovation.Given the complementary missions the RDA |G and the CODATA TG will work

together under the following statement in support of the exchange of material data.
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nce Resource Registry

Home Services » Dashboard Help Contact

cie

N ’t" - / ar v
B ST b A A S

S

’

Materials Resource Registry

Search for Resources
General Keyword search: | compound Results view: ()Simple @ Detailed
Access Policy Public v €y

m CLEAR ADD MORE SEARCH FIELDS

© 2014-2015 NIST Materials Resource Registry | Privacy P stration

NIST

National Institute of
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Home Services » Dashboard Help Contact

Materials Resource Registry

k Edit Search Criteria B New Search

Search Results for 'compound'

9 B @ E

All Resources Organizations Data Collections Datasets Services Informational Sites Software

Detailed Results View =
AF LOW Resource Details Go To
Resource Type:
o All Resources Publisher AFLOW Consortium
() Organization ‘
() Data Collection Resource Type Repository
() Repostiory
() Project Archive Material Science Material Types: Metal, Semiconductor, Organic
() Database Morphology/Structures: Crystalline, Bulk

NIST

National Institute of
Standards and Technology
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IS Science Resource Reglstry

Home Services » Dashboard Help Contact AP|

Materials Resource Registry

B My Repositories B My Resources

—3 Add New Repository

Repos”:ory N ame The Materials Project (requ ”'ed)
Short Name MaterialsProject (recommended)

The Materials Project provides a database and associated portal of
calculated properties of materials. By computing properties of all
Description known materials, the Materials Project aims to remove guesswork (required)
from materials design in a variety of applications. Experimental
research can be targeted to the most promising compounds from

Subjects compounds, materials We would register resources like
* nanomaterialregistry.org
* nanohub.org

Rafaranrca | IR https://materialsproiect.org/
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o Metal g Organic o Superconductor

o Semiconductor o Inorganic o Non-Specific
Material Types o Ceramic o Oxide o Other @ (recommended)
o Polymer o Composite
o Biomaterial o Nanomaterials
o Crystalline o 1-Dimentional g Interphase
o Amorphous o Film o Line Defect
o Fluid o Nanotube o Point Defect @
Morphology/Structures o Quasi-periodic o Fiber o Non-Specific (recommended)
o Bulk o Composite o Other
o 2-Dimentional o Interfac
o Optical Defect
Material Property Classes o Mechanical o Non-Specific @ (recommended)
o Thermodynamic o Other
o Electron Microsge o Indentation
Experimental Data Aquisition o Scattering/Di o Dilatometry @
Methods @ Calonmetry o Other (recommended)
o Statistical Mechanics
o Dislocation Dynamics @
Computational Data Aquisition o Phase Field
Methods o Crystal Plasticity (recommended)
o Other
@ Eomputatlcnal Thermodynamics
o Casting o Extrusion o Polymerization
. o Annealing o Pressing g Curing @
Sample Processing Methods o Vapor Depaosition o Exfoliation o Evaporation {recommended)
o Milling o Melt Blending @ Other
I Vet
National Institute of

Standards and Technology
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Materials Data Curation System Credit to
e Alden Dima

{ * Sharief Youssef

Home DataCuration Data Exploration * Guillaume Sousa-Amaral
= * Mary Brady

Carrie Campbell

Zach Trautt

Materials Data Curator

This system allows for the curation of Material Data in a
repository using predefined templates and a prototype
ontology.

This is being developed at the National Institute of Standards -
and Technology and is made available to sollicit comments Materials Innovation
from the Material Science community. Please do not enter : Infrastructure

any proprietary data into this system.

Available Options All Options » Most Recent Templates Browse All »

Demo Diffusion Data v2.0 | demoDiffusionData_v2.0.xsd
»  Curate your Materials Data

»  Click here to select a form template and then fill out the Demo Light | demo.light.xsd
> corresponding form.
Writte n | n pyt h on Demo Diffusion | demo.diffusion.xsc Feat ures:

BaCked by MongoDB — O Ablllty to store templates
SPARQL Query interface * Schema management tools
XML-based Schema » REST APl interface

Table input * Schema Composer
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The National
DATA SERVICE

Home  About v Projects v News  Get Involved v

< ¢ o
NDS LABS AND NDS SHARE "

> \v."\,,\‘}\\ ; \ /7 "

bese new platforms allow the NDS community to try out new SS%S isde” 44 & \\ \\
bols and explore new ideas for sharing data as we prototype "4 € <«
key NDS capabilities. 4N g " \ \Y \‘ o

= < 3 \ N\

-
&

{5 T

READ MORE ABOUT NDS LABS —

A >

READ MORE ABOUT NDS SHARE —

The National Data Service (NDS) is an emerging vision for how scientists and researchers across all
disciplines can find, reuse, and publish data. It builds on the data archiving and sharing efforts
already underway within specific communities and links them together with a common set of tools
designed around the following capabilities:

@ Search

The NDS will allow users to easily
search for data across
disciplinary boundaries. As users
hone in on data of interest, they
can easily switch to discipline-
specific tools.

Publish

The NDS will connect users to tools
for building and sharing collections
of data. It will help users find and
deliver data to the best repaository
for data-publishing.

Link

The NDS will create robust
connections between data and
published articles. When
researchers reference an article,
they have ready access to the
underlying data,
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(.—_) Reuse

The NDS will not only provide
access to data for download, it
will provide tools for transferring
data to processing platforms or
allow analysis to be attached to
the data.
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_NDS Materials Data Facility

-

Materials Data Facility

A National Data Service Pilot Program

MDF Home User Home Documentation - About

Publish Data
Search Scopus at UIUC Library
Search Metadata at DataCite

Némg Argg_rmgug e can TAU\I

Bootstrap is a front-end framework of Twitter, Inc. Code licensed under Apache License v2.0.
Font Awesome font licensed under SILOFL1.1.

NIST

National Institute of
Standards and Technology

Hanisch, NCI Nano WG, 12/17/2015 Ll



& g[DbUS Publish Manage Data Groups Support rplante
Describe Globus Transfer Verify Complete
Submit: Describe this ltem ©

Please fill in the requested information about this submission below. In most browsers, you can use the tab key to move the cursor

to the next input box or button, to save you having to use the mouse each time.

Dataset Title * Thermal Conductivity of Corning Pyrex

Owner * Cahill David + Add More
Institution * University of lllinois Urbana-Champaign =+ Add More
Department * Materials Science and Engineering j

Curating Materials Data Facility j

Institution *

Keywords thermal clnductivity + Add More

NIST

National Institute of
Standards and Technology
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Materials Data Facility Search

Search: WLJ [Cahill thermal conductivity measureme]

)

Article Matches - Scopus

2 Matches

1: Erratum: Thermal conductivity measurement from 30 to 750 K. The 3w method (Review of

Scientific Inst...
Cahill, D.G.

Review of Scientific Instruments. October 2002, Vol. 73 Issue 10, p3701.

£ Get Full-Text

2: Thermal conductivity measurement from 30 to 750 K: The 3@ method

Cahill, D.G.

Review of Scientific Instruments. 1550, Vol. 61 Issue 2, pB02-808.

£ Get Full-Text

See all 2 Matches
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trology-Instit
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Bureau . Search facility:
lnternohonal des - the intergovernmental organization through which Member States act together | (@)
Poids et on matters related to measurement science and measurement standards.
l Mesures # | site map | News | Contact us | [ FR ]
ABOUT US WORLDWIDE METROLOGY INTERNATIONAL EQUIVALENCE MEASUREMENT UNITS SERVICES PUBLICATIONS MEETINGS

Metrology area:

Acoustics, Ultrasound and Vibration

Chemistry and Biology
Electricity and Magnetism
Ionizing Radiation

Length

Mass and related quantities
Photometry and Radiometry
Thermometry

Time and Frequency

\

¥ v ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¢

Units

e UTC Date: Saturday 28 November UTC 16:40:47

™ International time Your estimated transmission delay: 1.01 second(s)

NIST

National Institute of
Standards and Technology
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Bureau
N Search facility g
lniernahonql CIES - the intergovernmental organization through which Member States act together | @
T POidS et on matters related to measurement science and measurement standards.
* Mesures % | site map | News | Contact us | [ FR

ABOUT US WORLDWIDE METROLOGY INTERNATIONAL EQUIVALENCE MEASUREMENT UNITS SERVICES PUBLICATIONS MEETINGS

> You are here: worldwide metrology > national metrology infrastructure

Each State has its own metrology infrastructure. In most cases the BIPM interacts principally with one National Metrology N Member State/
Institute (NMI) per State, as nominated through the State's Foreign Affairs Department. That NMI is responsible for Associate:
coordinating with any other institutes (NMIs or others) that make up that nation's metrology system.

> 2]

The dropdown menu on the right-hand side of this page gives access to more details about the metrology

infrastructure in individual Member States and Associates. In particular, these pages list all the institutes
participating in the CIPM Mutual Recognition Arrangement (CIPM MRA), the international framework through N Related links:

which the NMIs demonstrate the equivalence of their measurement standards and the calibration and

measurement certificates they issue. DCMAS Network:
Metrology, Accreditation and

The BIPM hosts (approximately annual) meetings of the Directors of NMIs, providing a unique occasion for ggau"ndtfi?s'zatlon for Developing

discussion of metrological issues of world-wide concern, and of course for discussion of the BIPM's work National Metrology

programme. Such meetings sometimes also include governmental representatives from Member States, to allow Infrastructure in EURAMET

Member Countries - An
Analysis and
Recommendations (EURAMET
Guide 11 (2011))

discussion of the financial implications.

Hub for Member States and Associates:

Directors of NMIs of Member States
B Directors of NMIs of Associates
Representatives of States Parties

NIST

National Institute of
Standards and Technology
U.S. Department of Commerce
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An International Resource Registry
for National Metrology Institutes

Dr. Willie May
Director
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« 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

NIST

National Institute of
Standards and Technology
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Build an international registry of NMI data resources

— Areqistry 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)

NIST

National Institute of
Standards and Technology
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ederated Archﬁecture

harvest BIPM

(pull)

oo % OAI/PMH

Publishing
Registry

NMIs

and/or % search P g

RMQOs | Local queries o/

Publishing 7/

Registry [

Users,
applications
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User Guide | Discovery Tool v1.5 (68486)... Examples: M101, 14 03 12.6 +54 20 56.7, more...

VA‘:' Search All Virtual Observatory Collections: M101 cou I d be d I u ml!.[s] l'I' m ngrllrd‘e Seag r e | eCt ron Scatte r ng”

Start Page » M101 r=1m AstroView »
31 Total Rows [z il MESSIER 101 (RA: 14:03:12.545, Dec: +54:20:56.22), radius: 0.01667° 14:02:25.380 +54:22:37.340 mﬂggc
341 new rows received | Refresh Table
Filters « Actions Short Name Type Title

Clear Filters  Edit Facets...  Help... 1 ,j? \ \ cADC CADC Image Search —

x| P
2§ @) CADC/SIAvE § CADC Image Search (SIA)
1 @
| Catalog (14 0f 14) 3 ﬂ\, HLA (1] - Hubble Legacy Archive
Image (13 of 13) « & -
4 of 4) 4 3 Simbad [ The SIMBAD astronomical database
Spectra ( F @\ _:J
NA 5 = ST-ECF/HST/SSA ST-ECF Hubble Space Telescope Spectra
- Waveband .ﬁ @\
EUV (20f2) 6 J} =Y NED({sources) [77) The NASA/IPAC Extragalactic Database
Gamma-ray (50t 5) - ﬁ "J
Infrared (70f7) 7 9 @\ ST-ECF/HST/SIA ST-ECF Hubble Space Telescope Images
i 4 of 4) o & 4 .
Millimeter (
] Optical (120f12) 8 9 @-\ ST-ECF/HLA/SIA ST-ECF Hubble Legacy Archive Images I—l st |
Radio (3.01.3) o &
w (70f7) 9 J} _ﬁ'\ CDA [1] [ Chandra X-ray Observatory Data Archive re S 0
8 of 8) w & —
X-ray (
10 J} ﬂ"\ NED/SED m The NASA/IPAC Extragalactic Database SED Dat{ Discovery Wc'ét
4 |Publisher &
11 ’\' DSS ESO Digitized Sky Survey I M k
Canadian Astronomy Data (20f2) J? \Ba & N
Centre = = 3
Y 12 Ij} A GALEX [E Galaxy Evolution Explorer
. (4of4) iy EE]
20f 2)
Chandra X-ray Observatory ( 13 = hdap si —— = .
p_siap [1 § HDAP -- Heidelberg Digitized Astronomical Plate:
253 (1 of 1) Ej? \ﬁ\ p [1] g Dig
10of 1)
European Space Agency ( 14 S CSC (1] [#77) Chandra Source Catalog
(1 of1) F & EE|
Fa Cets O r fl |te rS {of1) 15 é} @\ GALEX Galaxy Evolution Explorer
H 16 S J/A/104/92 [#F HII Regions Properties in M101 (Scowen+ 1992
that permit easy ®os @ EE
f' f (10of1) 17 é} _E\ SDSSDR5 Sloan Digital Sky Survey DRS - Images
rerfinement o s O ,
18| 4 B ISSA PP The IRAS Sky Survey Atlas e
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* 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

e 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 NIST
* Increase value of NIST to the research and industrial communities National Institute of

Standards and Technology
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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
NIST

National Institute of
Standards and Technology
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go thmk/werry about

e 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.

NET
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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

NIST

National Institute of
Standards and Technology
U.S. Department of Commerce


http://tinyurl.com/domainrepositories25

e September 12-16, 2016, Denver

* RDA Plenary, CODATA SciDataCon, ICSU
World Data Service
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