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The Configurable Data Curation System (CDCS) aims
to support and enable:
An Effective Research Data Lifecycle
FAIR Data Principlest
(Findable, Accessible, Interoperable, and Reusable)
Modular System Design

The CDCS empowers communities to deploy and
operate specialized registries by enabling Findability
of data and resources. Examples for materials and
metrology are shown below.

The CDCS empowers communities to deploy and
operate specialized repositories, which enables
Accessibility of data and metadata. Data and
metadata are stored In Interoperable formats and
can be retrieved by API. Examples of three materials
repositories are shown below.
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devoted to providing the formatted and accessible data required for a complete MGI
development of even a single class of materials, let alone the many that are crucial to
addressing major national and global challenges. A major goal, therefore, should be

an effort to deploy a federated network of high-throughput experimental (synthesis
and characterization) tools, which are integrated with a materials data infrastructure.
A critical component of this federated infrastructure is this registry (or federation of
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Overview

An essential part of the MGl is the development of phase-based data

(meta)data are assigned a globally unique and persistent
identifier

« data are described with rich metadata

« metadata clearly and explicitly include the identifier of the data it
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repository. Phase-based data are important for many applications, including
the development of CALPHAD-based multicomponent databases. The

phase-based data include zero-dimensional, one-dimensional, two-

dimensional, and three-dimensional data. Examples of some of the phase-
data included are phase transformation temperatures (e.g. melting, solidus,
solvus), lattice parameters, thermal expansion, elastic constants, and
diffusion coefficients and compositions profiles. These data are reported as
functions of composition, temperature and/or pressure

Resource e: X This repository consists of three data sources:

« Curated experimental and computational multicomponent alloy data in
support of the development Co-based superalloys. Currently the data are

focus on diffusion data an d transition tem, peratures. These data are curate d
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(meta)data are retrievable by their identifier using a standardized
communications protocol
Data IngeSt the protocol is open, free, and universally implementable
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(meta)data use a formal, accessible, shared, and broadly
applicable language for knowledge representation.

« (meta)data use vocabularies that follow FAIR principles

« (meta)data include qualified references to other (meta)data
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This system allows for the curation of Material Data in a
repository using predefined templates.

This is being developed at the National Institute of Standards

and Technology and is made available to solicit comments
from the Material Science community. Please do not enter
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Reusab I € The CDCS represents a platform through which NIST and
related communities have begun to mutually engage in
- meta(data) are richly described with a plurality of accurate and discussion, development, and problem-solving. Driven by

relevant attributes | | FAIR data principles, this has given rise to a number of
- (meta)data are released with a clear and accessible data . : :
activities through NIST, including:

usage license . o
- (meta)data are associated with detailed provenance  Community standards: To increase the availability and

- (meta)data meet domain-relevant community standards quality of community standards, NIST hosted
workshops focused on community data model
development.

. Interoperability: To increase integration among data
The CDCS enables Interoperability of data and metadata MOd u Ia r SVStem DESIgn platforpms (for r:l\aterials science agnd beyond), IEIST
via XML technologies such as XML Schemas. In this way, it hosted a hackathon focused on such integrations.
can support existing XML-based data standards, such as The CDCS utilizes a modular Community development: To support the development
MatML, ThermoML, and MTConnect, which have a stable web framework based on of FAIR data communities (in materials science and
following in scientific and engineering communities. The Django. A service can be elsewhere), NIST began an annual convention for
CDCS also support data reuse through creation and configured via Django Package growing and nurturing the CDCS community of users.

exchange of modular, community-based schemas, installation. Common features — Annual Optional
supporting diverse users who leverage shared concepts. include a GUI, API, XSL
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The MGl is developing a registry and repository for visualization/transformation r
supporting this kind of exchange which will enable the and OIA-PMH.
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Overview

As an outcome of the recent focus on improving the discovery, access and interoperability of
materials data, the development of materials data schemas, and related resources has
increased considerably. However, it is difficult for researchers and engineers to learn what is
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available. The MGl Schema Repository and Registry is being developed to make it easier to Tools o f
find and use schemas, which should contribute to the overall goals of improved discovery, |
access and interoperability of materials data. This service is a direct outcome of the MGI y{, M i i
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Project: Facilitating the Development of Modular Data Models in Materials Science.
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