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OSGi based Service Middleware for Context-Aware Applications
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ABSTRACT

To support context-aware services in ubiquitous computing environments, there are required dynamic context managing, context

reasoning and context modeling technologies. In previous researches, context services are designed using context ontology used in context
aware middleware. So, context service cannot change the context ontology in execution time. In this paper, we propose a hierarchical

ontology-based context management model and design a context-aware middleware based on this model for supporting active application

adaptability and reflecting users’ requirements dynamically in contextual changes. It also provides efficient support for inferencing,

interpreting, acquiring and discovering various contexts to build context-aware services and presents a resolution method for context

conflict which is occurred in execution of service. As the middleware is implemented on the OSGi framework, it can cause interoperability

among devices such as computers, PDAs, home appliances and sensors. It can also support the development and operation of context

aware services, which are required in the ubiquitous computing environment.

Key Words : Context-Aware Model, Context Ontology, Context-Aware Middleware, Open Services Gateway Initiative,

Ubiquitous Computing
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Acquire Context Info
Cotext Data Method Data Type Value Bits
User RFID object userlD
Activity | user,object object service
Time internal continuos time
. R . i umme
Season internal | discrete,symbolic sprmg,sv T 4
fall, winter
Location | RFID,GPS continuos value
Bright sensor continuos value
Temperature| sensor continuos value
Humidity Sensor continuos value
Sound sensor continuos value
Noise sensor continuos value
. . . | Dark,Dim,Bright
Light sensor | discrete,symbolic veryBright 2
Weather external | discrete,symbolic sunpy,cloudy 3
rain,snow
Window sensor | discrete,symbolic | open,half,closed 2
Door sensor | discrete,symbolic | open,half,closed 2
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<owl:Class rdf:ID="Sensor”>
<rdfs:subClassOf rdf:resource="#Device”/>
</owl:Class>
<owl:Class rdf:ID="DefinedType”>
<inha:DefinedType rdf:about="4#Continuous”>
<inha:DefinedType rdf:about="#Discrete”>
<inha:DefinedType rdf:about="4#Symbolic”>
</owl:Class>
<owl:ObjectProperty rdf:ID="“dataType">
<rdf:domain rdfiresource=“#Sensor”/>
<rdf:irange rdf:resource="#DefinedType”/>
</owl:ObjectProperty> 4
<inha:Sensor rdf:ID=“BedRoom_Temperature”>
<inha:dataType rdf:resource="#Continuous”/>
<inha:hasPValue>float</inha:hasPValue>
</inha:Sensor>
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<rdf:value>A</rdf:value>
</inha‘hasPVariable>
<inha:hasPValue>0.8<//inha‘hasPValue>
</inha‘PriorProb>
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<owl:Class rdf:ID="“WatchingTV">
<rdfs:subClassOf rdf:resource="#Activity”/>

</owl:Class>

<owl:ObjectProperty rdf:ID="actStatus”>
<rdf'domain rdfresource="#Person”/>
<rdfrange rdf:resource="#Activity”/>
<dependOn rdf:resource="locationIn”/>
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</owl:ObjectProperty>
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<rdfs:range rdf:resource="#Location”/>
</owl:ObjectProperty>
<inha:Room rdf:ID="BedRoom”>

<inhatlocateln rdf:resource="#indoorSpace”/>
</inha:Room>
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Context Inference Rules
(?p locatedin BedRoom), (BedRoom lightlevel Derk),
Sleeping | (BedRoom noiseLevel Low)

= (?p actStatus Sleeping)

. (?p locatedin BedRoom), (TV status On)

WatchingTV'| (o) sciSiatus WatchingTV)

(?p locatedIn BathRoom), (BathRoom lightLevel Bright),
(BathRoom noisel evel High), (WaterHeater status On),

Showering | (i hroom doorStatus] Closed)

= (% actStatus Showring)

(?p locatedin BathRoom), (BathRoom lightLevel Bright),
Washing | (BathRoom noiselevel Medium)

= (?p actStatus Washing)
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Port. Device Description
/o1 Door status

/O 2 Door Open/Close H : Door Open
/0 3 LivingRoom Light status

1/0 4 LivingRoom Light On Off | H : Light ON
105 BedRoom Light status

/06 BedRoom Light On Off

o7 TV On Off H: TV ON
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