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CEN/ZWS

ELSSI-EMD - Economics and Logistics of Standards-compliant
Schemas and ontologies for Engineering Materials Data

SERES - Standards for Electronic Reporting in the Engineering

Sector
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I Open Data/Open Science

I G8IZ & [T 40pen Data/Open Science — Research Data Alliance
T HR= 2 & [+ 5 Data Publishing
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Materirals Genome
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Materials Genome Initiative
for Global Competitiveness

June 2011
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Materials Informatics
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ICME
(Integrated Computational Materials Engineering)
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The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information exchange is key

Formats are necessary, but not too important

The Semantic Web is based on the Web o

Linked Data us2s a small
selection of technologles

-
-
-

XML Schema + Experimental Data .

OWL — Relationships o
(RIF) - Rules (planned)
OpenMath — Semantic Representation of Equations

RDF — Descriptionabout Data
£
|

SPARQL, XSLT, HDF, etc.
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Data, Parameters
(RDF, XMLSchema)

Materials
Ontology
owL)

Materials Ontology

SPARQL endpoint Server
(Apache Jena Fuseki)
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"Matatial Ontslegy

Description of Related Concepts \

Reference 7/ Link into
Ontology Structure

SPARQL Frontend and API

Mathematical

Knowledge/ Database
Empirical of Derived

Formula etc. Parameters

(OpenMath) (RDF)

.

External
Databases,
References
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OpenMath standard

v Provides semantic representation and basic content
dictionaries for mathematical relationships,

v' Compatible with MathML3 semantic markup

v Developed library which convert OpenMath to MathML3
presentation markup.



IThe Entry of Norton’s Equation
written 1In OpenMath/RDF

<rdf:RDF

xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/">

<rdf:Description rdf:about="http://www.example.com/mat-ontology#Norton_ Law'>

<dc:title>Creep Norton</dc:title>
<dc:description>creep: norton</dc:description> Name and Description (RDF)
<dc:subject>creep.norton</dc:subject>
<dc:type>Creep_ Equation</dc:type>

<dc:relation>http://dx.doi.org/*****</dc:relation>

Links to Reference (RDF)

<dc:relation xmlns=" http://www.openmath.org/OpenMath>
<OMOBJ>
<OMA cdbase=""http://www.openmath.org/cd'>

<OMS cd="‘relationl" name="eq"'/>

<OMA>

<OMS cd="'calculusl" name="diff"/>

<OMV name="'epsilon"/> Semantic Markup of the Equation (OpenMath)
<OMV name=""t"'/> . n

</OMA> gc = Ao

<OMA>

<OMS cd="arithl'" name=""times'/>
<OMV name="'A""/>
<OMS cd="arithl"™ name="‘power" />

<OMV name="'sigma''/>
<NM\/ Namea=—""n""/-s



Entry of parameters for
particular
condition/material

<rdf:RDF

xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmIns:dc="http://purl._org/dc/elements/1.1/">
<rdf:Description rdf:about="http://www.example.com/mat-ontology#Norton_ Law'>

<dc:title>creep.norton</dc:title>
<dc:description>creep: norton: SUS304</dc:description>

<dc:subject>creep.norton</dc:subject>

<dc:type>Creep_ Equation</dc:type>

Description of this Parameter Set (RDF)

<dc:relation>http://www.example.com/mat-ontology#SUS304</dc:relation>
<dc:relation>http://dx.doi.org/*****</dc:relation> Entity of “SUS304” defined in

<dc:relation xmlns="http://www.openmath.org/OpenMath" >

<OMOBJ>

<OMA>
<OMS
<OMV
<OMF
</0OMA>

<OMA>
<OMS
<OMV
<OMF

</0MA>
<OMA>S

cd=""fns1l" name="‘domain"''/>
name=""A"/>
name="'6.88587E-38""/>

cd=""fns1l" name="'domain"''/>
name=""n""/>
name=""14_.6356""/>

Materials Ontology

Set of Parameter Values for SUS304
(OpenMath)




Materirals Ontology
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Materials Ontology

Property

SUS304

Modulus

Plasticity

Creep

Plasticity

Equation

Creep

Equation
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Swift

Norton Law
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PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/0owl#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
SELECT ?subject ?object

WHERE { ?subject rdfs:subClassOf ?object }
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