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Abstract

To provide dynamic services for users in ubiquitous computing environments by considering context in
real-time, in our previous work we proposed Metaservice concept, the description specification and the
process for building a Metaservice library. However, our previous process generates separated models —
UML, OWL, OWL-S based models - from each step, so it did not provide the established method for
translation between models. Moreover, it premises aid of experts in various ontology languages, ontology
editing tools and the proposed Metaservice specification. In this paper, we design the translation process
from domain ontology in OWL to Metaservice Library in OWL-S and develop a visual tool in order to
enable non-experts to generate consistent models and to construct a Metaservice library. The purpose of
the Metaservice Library translation process is to maintain consistency in all models and to automatically

generate OWL-S code for Metaservice library by integrating existing OWL model and Metaservice model.
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for Services), MDA(Model Driven Architecture), Eclipse
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procedure Generating OWL-S_code (InD: XML doc)
return OutD: OWL-S doc
begin

while (!EndOfDoc(InD)) do

begin
for (cach clement) do
begin
switch (typeOfMS)

/7 input : XML code
/1 output : OWL-S code

case <AbsMS> or <CompMS> : // for Abstract/Composite Metaservice
{ write <CompositeProcess> element with ServiceName attribute in OutD;
€] D = TranslatingCommon(element);
write <process:Choice> or <process:Sequence> or <process:AnyOrder>
element in OutD; }

case <AtomMS> /1 for Atomic Metaservice
@ [ { write <AfomicProcess> element with ServiceName attribute in OutD;
D = TranslatingCommon(element); }
end

write D in OutD;
end
end

procedure TranslatingCommon (Element) /1 input : each XML element
return D: OWL-S code /1 output : OWL-S code for 11 common specs
begin
for (cach attributes in Element) do
begin
switch (attributc)
{ case (Environmental Functional) :
case (Device) ©
wrile <process:hasResult> clement in D;
case (Input) :
case (Location) :
case (Priority)
wrile <process:hasInput> clement in D;
case (Object) ©
case (Status)
write <process:hasPrecondition> clement in D;
case (Quiput) :
wrile <process:hasOutput> clement in D;
case (SceneNo) :
case (SID) :
case (TerminatingService) :
write <rdfs:comment> clement in D; }
end
end

T2 8. OWL-S RE=ZX| MM dalE

Fig. 8. Algorithm for Generating OWL-S Ontology
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e 729 XML AR Wdshs #21& B
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Table 5. Mapping Metaservice XSD Model - Ecore Model - Graphical Element
Ciad XSD =gl Ecore 2 Je=iE 24
Abstract HEMAH|A (AbsMS) EClass Node
Composite HIEPAH[A (CompMS) EClass Node
Atomic HEMAH|A (AtomMS) EClass Node
Child Aggregation & Connection &
EAttribute Node2| Property
EHlEW:' I~ AbsLevel, Device,
(jiﬂ Environmental / Functional, Attribute
) Input, Location, Object, ' °
&) Outout, Priority, SceneNo EAttribute Node2| Property
ServiceName, SID, Status,
TerminatingService
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<xsltemplate match="owl:Class">
<xsl:copy-of select=""/>
</xsl-template>
<xsltemplate match="ow]:DatatypcProperty ">
<xsl:copy-of scloct="">
</xsk-template>
<xsltemplate match="owl:FunctionalProperty">
<xskcopy-of select="">
</xsktemplate>
<xsltemplate match="owl:ObjectProperty">
<xslif test="@rdf-ID="OtherObjectProperty™>
<xsl:copy-of select=""/>
<fxslif>
<xslif test="rdf
<stoopy -of select="" I>

Of/@rdf OtherObj perty

</xsltemplate>

P rdfID="{@
<xsl:variable name="refResult" select="" o(mca!('#anll , substring(@SID, 5, 3))"/>

“http//www_w3.01g/200 1/XMLSchemaifstring™>
SID=<xsl-value-of select="@SID"/>

xsl: @ v
Terminati i value-of select="@Terminati vice"
</rdfs:comment>
<process:hasinput>
<process:Input rdf.ID="pvalue"/>
</process:hasInput>
<process:hasInput>
<process:Inputrdf:ID="location">
</pmoess hxslnpu1>
}r
<xs].1fm wnmms(@Envmmmh]FmonaL )
<st'vanahle name=" " select= 0>

<xs]:variahle namF"eﬂzz" schcr—"subslring—am(@}invimnmmmmlmcﬁom], )
<xsLif test="contains($cff22,")">
<xsl:variable name="cff23" sclect="substring-after($cff22,",)"/>

<xsl:variable name= select=" 2, °07)"/>
P rdf 3
</xslLif>
</xslif>
<xsl-variable name=" swrl select="concat('#SWRL-Condition *, substring(@SID, 5, 3))"/>
<process rd {Sswrl} 1>
</process:AtomicProcess>
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Fig. 9. XSLT Script for OWL-to-Metaservice Library
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Fig. 10. User Interface of Metaservice Graphical Editor
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Fig. 11. Metaservice Sample using Metaservice Graphical Element
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<?xml version="1.0" encoding="UTF-8"?>
<MetaserviceList>
<AbsMS ChildOp="Choice" Envi IFunctional="E-Ilh
Location="location" Priority="1" 1" Servie
SID="S02.001">
<CompMS1 ChildOp="Choice" Envi IFunctional i

Location="location" Object="11 Priority="1" 1"
ServiceName="manageLight" SID="502.002" Status="isLocatedIn(illuminator, location)"
TcnnmmmgScrvlcr”ngthﬁ">

<CompMS2 i Location="location"
Object="Tlh Priority="1" 1" Servi LightPower"
SID="502.003" Status="isLocatedIn(illuminator, location)"
TerminatingService="LightOff">

AtomMS Deviec= i &quotON&quot)”
JP L ion="location" Object="Illuminator"
Priority="1" SceneNo="1" ServiccName="LightOn" S]D—"SOZ 004"
Statns="isI 4 i location)&amp:
&quot;OFF &quot;)” TcrmmaimgScrvmr"nghK)ﬂ"b
Device= &quot;OFF &quot))”
DOWN" Location="location"

Object= Priority="1" 1" Servi LightOff"
SID="502.005" Status="isL illumi location)&amp: i
&quot;ON&quot;)" TerminatingService="LightOff"/>

</CompMS2>

<CompMS2 ChildOp="Choice" i
Location="location" Object="Tllumi Priority="1" 1
Su’woeNamr"L]gInConml" SID="S02.006" Status="isLocatedIn(illuminator,
location)&amp i &quot:ON&quot)"
Tcrmm:mngScrvlor"ngthﬂB

<CompMS2 i ional="E-Illumi UP"L ion="location"

Object= i Priority="1" 1" Servi LightUp" SID="502.007"
Status="isLocatedIn(illnminator, location)&amp;hasStatus(illuminator, &quot; ON&quot;)"
TerminatingService="LightOff">

J% 12. XML 2= 4 (59
HEMMHA BHED || 2F ZitE

Fig. 12. XML Code Sample : the Result from
Metaservice Graphical Editor

clojoiT2 7 [atel

<rdfs rdf: hittp=//www w3 .org/2001/XMLSchemafstring ">
SID=502.001
SceneNum=1</rdfs:comment>
<process:hasInput>
<process:Inputrdf:ID="location"/>
</process:hasinput>
<p rdf #fResult_001"/>
dOfrdf: —"#Choicc_001"/>
</process:CompositeProcess>
<process:Choice rdf.ID="Choice_001">
<process:components>
ControlCe 1df:ID="ControlC¢ 001>
<listfirst>
<processPerform rdf:ID="Perform 001">
process i ight"/>
</processPerform>
</list-first>
<listrest>
<process:ControlConstructBag rdf:ID="ControlConstructBag_0010">
<listfirst>
<processPerform rdf:ID="Perform 0010">
D p #manageCurtain®/>
</processPerform>
<listfirst>
<listrest rdf: “hitp-//www.daml
s/1.2/generic/ObjectList. owlinil"/>
</process:ControlConstructBag>
</listrest>
</process:ControlConstructBag>
</process:components>
</process:Choice>
<processResult rdf£TD="Result 001">
<process:hasEffect>
<expr:SWRL-Condition rdf:-ID="E-Illuminance"/>
</process:hasEffect>
</process:Result>

2] 13. MM=E OWL-S 2= ME (2583)
Fig. 13. Generated OWL-S Code Sample
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