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We developed materials ontology as an common dictionary for electronic data excha
nge of materials data on the Internet and organized CODATA Task Group for exchangeable materials data repr
esentation in order to establish common infrastructure. Also, collaborated with CEN Workshop SERES, Standa
rds for Electronic Reporting in the Engineering Sector, and tried to achieve electronic data exchange of m
echanical testing data of engineering materials.

In materials database, an value of a property is represented as an data point. But values of materials pr
operties are depend on status, i.e. temperature and pressure. It requires estimation equations to represen
t these relationships. There are many half-empirical equations but there is no standardized way to store m
athematical relationships into materials databases. We developed semantic web based representation of this

information and applied it
AIST thermophysical properties database.
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<CD xmins="http://w ww.openmath.org/OpenMathCD">

<CDName> aist_tpdbl </CDName>

<CDBase>http://w ww.example.org/cd</CDBase>

<CDURL> http://www.example.org/cd/aist_tpdb1.ocd </CDURL>
<CDReview Date>2011-11-07</CDReview Date>

<CDStatus> experimental </CDStatus>
<CDDate>2011-11-07</CDDate>

<CDVersion>1</CDVersion>

<CDRevision>0</CDRevision>

<Description> This CD defines symbols for AIST TPDB.</Description>
<CDDefinition>

<Name> SE1 </Name>

<Role>application</Role>

<Description> Spectral emissivity w ith an exponential function</Description>

<CMP> SEL(T, L, 10, a, b1, b2) = 1-a* exp(b1* (T -10) - b2 * (T - 10)"2) </CMP>

<FMP>
<OMOBJ xmins="http://www.openmath.org/OpenMath" version="2.0"
cdbase="http://www.openmath.org/cd">
<OMA>
<OMS cd="arith1" name="eq" />
<OMA>
<OMS cd="aist_tpdb1" name="SEL1" cdbase="http://www.example.org/cd" />
<OMATTR>
<OMATP>
<OMS cd="cc" name="type"/>
<OMS cd="S|_BaseQuantities" name="temperature"/>
</OMATP>
<OMV name="T"/>
</OMATTR>
<OMATTR>
<OMATP>
<OMS cd="cc" name="type"/>

<OMS cd="S|_BaseQuantities" name="length"/>
</OMATP>
<OMV name="L"/>
</OMATTR>
<OMATTR>
<OMATP>
<OMS cd="cc" name="type"/>
<OMS cd="S|_BaseQuantities" name="temperature"/>
</OMATP>
<OMV name="t0"/>
</OMATTR>
<OMV name="a" />
<OMV nar 1" />
<OMV name="b2" />
</OMA>
<OMA>

<OMS cd="arith1" name="minus"/>
<OMF dec="1.0"/>
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Linked Open Data
<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="tag:www.example.org,2011-11-07:MetalD#16172">

<dc:description>
SE=1-0.16096*EXP(-3.7897E-4*(T-3120)-3.2718E-7*(T-3120)"2)

</dc:description>

<dc:subject>UO2</dc:subject>

<dc:type>Spectral emissivity</dc:type>

<dc:relation>
http://dx.doi.org/10.1016/S0022-3115(99)00273-1
</dc:relation>

<dc:relation xmIns="http://www.w3.0rg/1998/Math/MathML">
<apply>
<csymbol cd="aist_tpdb1" cdbase="http://www.example.org/cd">SE1</csymbol>
<ci>T</ci>
<domainofapplication>
<apply><and/>
<apply><leq/><cn>3120</cn><ci>T</ci></apply>
<apply><leq/><ci>T</ci><cn>4200</cn></apply>
</apply>
</domainofapplication>
<ci>L</ci>
<domainofapplication>
<apply><and/>
<apply><leq/><cn>400E-9</cn><ci>L</ci></apply>
<apply><leg/><ci>L</ci><cn>700E-9</cn></apply>
</apply>
</domainofapplication>
<cn>3120</cn>
<cn>0.16096</cn>
<cn>-3.7897E-4</cn>
<cn>3.2718E-7</cn>
</apply>
</dc:relation>

</rdf:Description>
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2 RDF
2
Toshihoro Ashino, Yuichiro

Yamashita, Development of an Openmath
Content Dictionary for Mathematical
Knowledge of Materials Science and
Engineering, Data Science Journal,

, Vol. 11 2012, PASMD17-ASMD21




DO1:10.2481/dsj - AMDS-004

Yuichiro Yamashita, Takashi Yagi and
Tetsuya Baba, Development of Network
Database System for Thermophysical
Property Data of Thin Films, Jpn. J.
Appl. Phys._, , Vol. 50, 2011,
11RHO3

DOI: 10.1143/JJAP.50.11RHO3

10
(10)
-OpenMath -,
34 , 2013
1 , 34
pp-135-137
Yuichiro Yamashita, Tetsuya Baba and
Toshihiro Ashino, "Semantic
mathematical representation using
OpenMath for equation™, Technical
Digest of the 10th Asian

Thermophysical Properties Conference,

2013, , p.139
, CCMR-HDDMPPS(CREST )
2 I
, 2013 3
Toshihiro Ashino, "Data and
Expressions for Science and
Engineering into e-Journal™, 23nd
International CODATA Conference,
Taipei, Oct., 2012
‘ €)
, 33
, 2012, s

p.128-130

Toshihiro Ashino, "Electronic Data
Exchange for Materials Science and
Engineering”, IUMRS- ICEM 2012,
Yokohama, Sep., 2012

Toshihiro Ashino, "Development of
OpenMath Content Dictionary for
Mathematical Knowledge of Materials
Science and Engineering”,

-Data Intensive Scientific Discovery
2012 9

, 2012

,2012 5
Toshihiro  Ashino and  Yuichiro
Yamashita, "Development of OpenMath
Content Dictionary for Mathematical

Knowledge of Materials Science and
Engineering”, The 3nd Asian Materials
Database Symposium, AMDS 2012, Japan,
Naha, 17 Apr., 2012

:CEN WS

SERES
CCMR-HDDMPPS(CREST ) 1
, 2012 3
0
o 0
o) 0

http://ww.codata. jp/

@
ASHINO, Toshihiro

40302583
@
IWATA, Shuichi
50124665

YAMASHITA, Yuichiro

60462834



