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A Framework for Supporting Virtual Engineering Services Using Ubiquitous
and Context-Aware Computing

Lee, ). Y.*, Seo, D. W.**, Kim, H.*** and Kim, K, S.****

ABSTRACT

Context-aware engineering services in ubiguitous environments are etnerging as a viable alternative to
wraditional engincering services. Most of the previous approaches are computer-centered rather than
human-centered. [n this paper. we present a Ubiquitous and Context-Aware computing Framework for
collaborative virtwal Engincering (U-CAFE) services. The proposed approach utilizes BPEL-based
(Business Process Exccution Language) process lemplates lor engineering service orchestration and cho-
rcography and adopts scmantic web-based context-awareness for providing humun-centered enginecring
services. ‘The paper discusses how to utilize engineering contexts and share this knowledge in support
of collaborutive virtual caginkering services and service interfaces. The paper also discusses how Web
services and JINI (Java Intelligent Network Infrustructure) services are wtilized to support engineering
service federtions and seamless interactions among persons, devices, and various kinds of engineering

services.
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<1—Mr. A Topi¢ —->
<lopic id="Mr.A":
<instanceOf>
<topicRel xlink:hrel ="8Person" />
<finstanceOf>
<baseName:>
<baseNameString >
Mr.A
< fbaseNameString:-
</baseName>
</ome>

<1~ -PDA Topic --*>
<1opic id="Cis-PDA">
<instanceOf>
<topcRef xhak href="#Mobilc-Device™ >
<finsanceQr>
<baseName -
< baseNameString.>CISPDA < /bascNameString> </baseName >
<occurrence
<instanceOf:~
<topicRef xlink;hrel="¢Blue l0OOIhMAC{ =»
</instanceOf »
<resourceDatax168.131.132.123 < fresourceData:
< joccurrence >
</topic>

<! -- carrying relation lopic -- =
<topic id="carrying "=
<baseNamex
<baseNameString:carrying /baseNameString
< haseName >
< ftopics

«).- association between Mr.A and PDA - -
<assaciation id--Mr.A-carrying - Cls-PDA)" >
<instanceOf>
<ropicRef xhnk:hrel="#carrying”/ >
< finstanceOf
<mermber>
<roleSpec
<topicRef xlink-href.."#Person’f -
< froleSpeg>
= jtopicRef xlink:href="#Mr A"} >
< jmember >
<members
<roleSpec:>
<topicRef xlink:href="#0evice >
< feoleSpec:
<tapicRef xlink:hef="#Cis-PDA1" (>
</memberx>
< jassociations

Fig. 8. Topic map representing Mr.A with a PDA.
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<topic id="Cistab*>
<InstanceOf:
<topicRef xlink:href="#Llocatlon"/>
< finstanceQr>
<baseName:>
<baseNameString:» CISLAB< /baseNameString »
</baseName:>
<{topic>

<topic id=" CIS-Serverl“>
<lnstanceOf>
<topicRef xlink:href="gComputer"/>
</InstanceQf >
<baseName>
<baseameString:-
CIS-Serveri
< /baseNameString >
<fbaseName>
<orcurrence
<instanceOf>
<topicRef xlink:href="2BluetoothMAC™/>
< finstanceOf >
<resourceData>168.131.132.121</resourceData>
<foccurrence >
<ftopkc>

<association d="CIS-Serverl-locatedin-CisLab* >
<instanceOf>
<topicRef xlink:href=“#locatedIn®/>
</fInstancelf >
<member>
<raleSpec>
<topicRef xlink:href="4#Device"/>
<froleSpec>
<topicRef xlink:href="#Cls-Server1®/>
</member>
<member>
<roleSpec>
<topicRef xlink:href=“#Location"/ >
</froleSpec>
<topicRef xlink:href="2CisLab"/>
</member>
< fassociation>

<associationid="Analysls-E-Service-servedBy-Cis-Serverl*>
<instanceOf>
<topicRef xlink -href="#servedBy"/>
</InstanceOf>
<member>
<roleSpec>
<topicRef xlink:href="#Provided-E-Service"/ >
<fraleSpec>
<topicRef xlink:href="#Analysls-E-Service"/>
</member>
<memhber>
<roleSpec>
<topicRef xlink:href="#0evike“/>
<froeSpec>
<topicRef xlink:href="#Cis-Server]"/>
< fmember>
</association>

Fig. 9. Topic map representing CisLab which has a Cis-
Server providing Analysis-E-Service.
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<association id="Mr.A-locatedtn-CisLab" >
<instanceOf>
<topicRef xlink:href="#ocatedIn"/>
< flnstanceOf>
<member:-
<roleSpec>
<topicRef xlink:href="#Person™>
< froleSpecs
<topicRefxlink:href="#Mr.A*/>
</member>
<member>
<roleSpec>
<toplcRel xlink:href="#Location"/>
< froleSpec>
<topicRef xlink.href-"#ClsLab />
</ member:
<Jassociation:

<association id="CISPDA1-jocatedIn-CisLab">
<instanceOf >
<topicRef xlInk:href="#locatedIn™/ >
<finstanceDf>
<member:>
<roleSpec>
<toplcRef xlink:href="#Device“/>
<froleSpec>
<topicRef xlink:href="#Cis-PDA1"/>
</member>
<member>
<roleSpec>
<topicRef xlink:href="#Location™/>
<froleSpec>
<topicRef xlink:href="#CisLab"f>
«/member>
</assoclation >

Fig. 10. Some of the derived associalions between two
topic maps in Fig. 8 and 9 based on context-
based topic map merging.
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-Qu ery-

select $R-Service, $Status
from
e-requestedBy($R-Service:Requested-E-Service, Mr.A:Person),
e-statusOf{$R-Service:Requested-E-Service, $Status.E-Service-
Status),
e-instanceOf{$R-Service;Requested-E-Service, $P-
Service:Provided-E-Service),
servedBy($P-Service:Provided-E-Service, $Compuler:Device),
locatedIn{$Computer:Device, CisLab:Location),
conditionOf{ $Computer: Device, GoodCondition:Condition) ?

-Query Result-

$R-Service  $Status
Mr.A’s R-Servicel
Mr.A's R-Service2
Mr.A’s R-Service3

E-Service-Finished
E-Service-Processing
E-Service-Finished
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-Rule-

e-recommendedWith{$R-Service, $Display) :-
e-requestedBy{$R-Service:Requested-E-Service,
Mr.A:Person),
e-statusOf{ $R-Service:Requested-E-Service, E-
Service-Finished :E-Service-Status),
e-instanceQf{$R-Service:Requested-E-Service, $P-
Service:Provided-E-Service),
desiredBy($P-Service:Provided-E-Service,
$Display :Device-Condition).

-Inferencing Result-

e-recommendedWith(Mr.A's R-Secvice3, $8) ? >
$B LargeDisplayCondition
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Fig. 11. System implomentation of U-CAFE,
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Fig. 12. Ubiquitous engineering scrvice collaboration based on engineering contexts.
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