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Ontology-based Service Description and Overloading Method
for Ubiquitous Computing

Meeyeon Lee' - Jung-Won Lee"” - Seung Soo Park™ - We Duke Cho™"

ABSTRACT

To provide autonomous and dynamic services for users in a ubiquitous environment where heterogeneity, mobility and varability are
main characteristics, an efficient service description/structuring mechanism and a service composition method are essential. Service
composition can consider context in real-time and compose appropriate services, In this research, we propose a mechanism for extracting
services from a specific domain and structuring them into hierarchical service ontology. Each service is described using the proposed
service specification. Based on this service ontology, users can represent their goals using various abstraction levels of services, and then
our service overloading method enables to invoke the most appropriate service at the execution time. Moreover, we present a method
which can discovery an alternative service by referencing the service ontology, when the requested service is not available. The
experimental result shows that our service ontology could improve the success probability of users’ goals and reduce service binding time
compare to using just an unstructured list of services.

Keywords : Service Description, Service Composition, Service Ontology, Ubiquitous Computing
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No| SID ServiceName |SceneName | AbsLevel Child Object
1 |5.02.021 {manageTemperature 2 2 Choice(S02.022, S02,029, S02.036, S02.014) | heater(boiler, electric-heater, fan-heater)
2 15.02022| manageHeater 2 1 Choice(S02.023, S02.026) heater
3 1S5.02023 HeaterPower 2 1 Choice(S02.024, S02.025) heater
4 |S.02024 HeaterOn 2 0 None heater
5 5.0202 HeaterOff 2 0 None heater
6 |S.02026| HeaterControl 2 1 Choice(S02.027, S02.028) heater
7 |S.02.027 HeaterUp 2 0 None heater
8 |5.02.028 HeaterDown 2 0 None heater
- Termjnfxting Precondition
Service Status Location Priority
1 None heater ?location p
2 S.02025 heater location i)
3 S.02.025 heater ?location p
4 5.02.025 heater.OFF ?location ]
) S.02.025 heater.ON location p
6 S.02.025 heater.ON ?location p
7 S.02.025 heater.ON ?location I
8 S.02.025 heater.ON ?location P
Precondition Effect
No
Input Environmental/Functional Device Output
1 None E-Temperature N/A none
9 ol (??;gt;]zir:tﬁer::};r::;alue} Il o N/A i
3 None E-Temperature N/A none
4 None E-TemperatureUP ON none
5 None E-TemperatureDOWN OFF none
6 (?Slg;}?'ill':ﬁzﬁzg?;i?a I E-Temperature N/A none
7 (?illuminanceValue) E-TemperatureUP PexpectedTemperature += ?temperatureValue none
8 (?illuminanceValue) E-TemperatureDOWN Pexpected Temperature -= ?temperatureValue none
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