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ABSTRACT

Jung-Won Lee

it

In recent years, various services in mobile environments due to the growth of mobile devices and related techniques like wireless

networks. Furthermore, as the increasing communication traffic in cellular networks has become a new significant issue, many studies for
device-to~device(D2D) communication and D2D-based cooperative services have been performed recently. In this paper, we design a smart
agent system for D2D-based cooperative services and propose a dynamic service binding method based on service ontology. We classify
roles of mobile devices for cooperative services by defining three types of smart agents, and construct a knowledge base in order to

describe properties of ‘service’ unit. The proposed knowledge model,

D2D cooperative service ontology,

can enable a autonomous

cooperative services between mobile devices by binding a requested service to the appropriate member device according to the real-time

context in mobile environments.
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@ Modeling domain knowledge
& Constructing domain ontology
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@ Extracting services based on the target domain
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according to the description specification
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D2D-based cooperative service ontology
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¢ Scheduling
« ManagingCluster

ServiceName, AgentCategory.
Precondition(PreServices. ...),
Effect(PostServices. ...)

Fig. 2. A modeling process of D2D-based cooperative service
ontology
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Table 1. Description specification of service ontology for D2D-based cooperative services

Factors of specification Value Brief explanation
ServicelD (string) service identifier
o . ServiceName (string) a name of a service
ServiceProfile -
AgentCategory (R, B, P} a type of agents for a service
Description (string) a brief comment for a service
Status {Free, Available, a required state of a device (according to
Busy, NotAvailable} processing load)
BatteryResidual (number) a required power
DeviceConditi - 3 B
cvicel-ondition Capacity {1, 2, 3} a required capacity
Preconditio ;
condition Trust {1, 2, 3} a required trust level
UserSetting {Y/N} a required user-setting
) o Input (string) required input values for a service
ServiceCondition — - - -
PreServices (ServicelDs) precedent services for a service
. {Free, Available, . . .
DeviceStatus Busy, NotAvailable} a device state after executing a service
Effect ; - - B - B
PostServices (ServicelDs) following services after executing a service
Output (string) results after executing a service
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procedure Dynamic_Service_Binding (S/D)
begin
for (D;: a mobile device in D2D range)
begin
if ((D;.Status = SID.Status) &&
(D;.BatteryResidual = SID.BatteryResidual) &&
(D;.Capacity = SID.Capacity) &&
(D;.Trust = SID.Trust) &&
(D;.UserSetting = SID.UserSetting) )
then Add D; into candidate members
end

M = the best device in candidate members
Trigger SID.AgentCategory of M

end

Fig. 4. Algorithm for dynamic service binding
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(a) Case 1: without the proposed method
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(b) Case 2: with the proposed method

Fig. 5. Experiment result: transmission rate and time
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