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Adoption of Process-based Service Composition
to Pervasive Computing

FUvUkI [SHIKAWA,* NOBUKAZU Y OSHIOKA't
and SHINICHI HONIDEN®tt

Encapsulation of sensors and devices by networked services has been used for realization
of pervasive computing. In pervasive computing, it is necessary to select services according
to the current situation and to abort execution to switch services upon change in the situa-
tion. However, weaving such actions into service composition flow leads to very complex and
non-reusable flow. On the other hand, although frameworks for Service-Oriented Computing
provide mechanisms to manage service composition flow and mechanisms for service selection
separately, switch of services at runtime has not been dealt with in such frameworks. This
study proposes a model to describe a reusable composition process, considering switch of ser-
vices and execution abort. This study also proposes a framework where behaviors for service
selection and switch are described separately. The framework facilitates to describe reusable
composition processes, including behaviors for cancelling upon execution abort, and to add or
change behaviors for service selection and switch according to environmental conditions and
preferences.
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Fig.1 Service composition process for user support.
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Fig.2 Partner switch during loop execution.
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while(...){
scope{
sequence{
invoke(playServiceProvider, initialize);
while(...){
invoke (dataServiceProvider, obtainData);
invoke (playServiceProvider, play);
scope{
receive(playServiceProvider, finish);
catch(AbortFault f){
invoke (playServiceProvider, stop);
throw f;
}
catch(SwitchForcedFault
(partner=playServiceProvider) f){
invoke (playServiceProvider, stop);
throw f;
}
}
}
invoke (playServiceProvider, finalize);
}
catch(AbortFault f){
invoke(playServiceProvider, finalize);
throw f;
}
catch(SwitchForcedFault (partner=playServiceProvider) f){
invoke (playServiceProvider, finalize);
¥
}
}
03 0DOoOooooo

Fig.3 Handlers for execution abort.
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Fig.4 Partner binding procedure.
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Fig.5 Description models for partner switch with execution abort.
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Fig.6 Implementation of behavior including binding.
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BindingPolicy =
<BindingPolicy partner="partnerld’ >
+SwitchLoop
+ ForcedSwitch
+ Binding Timing
+ Bindings
< /BindingPolicy>
SwitchLoop :=
<SwitchLoop name=" activityName” >
<SwitchCondition>
SwitchCondition
< /SwitchCondition>
< /SwitchLoop>
ForcedSwitch :=
<ForcedSwitch> OnEvent< /ForcedSwitch>
OnEvent :=
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< OnEvent name="name”>
eventConditionExpression
</OnEvent>
SwitchCondition :=
<EveryTime/>
| OnEvent
| <OnTimePassage>timeSpan</OnTimePassage>
Binding Timing :=
<Initial/>
| <OnDemand/>
| <Ahead activity="activityName” />
Bindings :=
< Bindings>
< DefaultBinding>
bindingMethod
</DefaultBinding>
Binding*
</Bindings>
Binding :=
< Binding>
< OnCondition Trigger+>
conditional Expression
</OnCondition>
bindingMethod
</Binding>

Trigger := trigger="triggerName”

5.3000000C0O0O0O0O0OQOOOOOOODODOO
ooooooooooooOoooooooooood
0000 bindingMethod1]

bindingMethod := Static | Default | Plugin
Static :=
<StaticBinder>serviceReference< /Static Binder>
Default :=
< DefaultBinder avoidSameProvider="AvoidType”>
Discovery+ Selection+ Negotiation+
</DefaultBinder>
AvoidType := yes | yesifpossible | no
Discovery :=
< DiscoveryCondition>
serviceConditional Expression
</DiscoveryCondition>
Selection :=
< SelectionCondition number="positivelnteger”>

SelectionMethod

oooooooooobooooooooooooOooooOoooooooboobooboo 1797

< /SelectionCondition>
SelectionMethod :=
<Random/>
| <RatingFunction>javaClassName< /RatingFunction>
Negotiation :=
< NegotiationComponent>
javaClassName
< /NegotiationComponent>
Plugin :=
< PluginBinder>
< BinderClass>javaClassName< /BinderClass>
< Arguments>argumentsEzpression< /Arguments>

< /PluginBinder>
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