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Abstract:  Self-Adaptive software in open and distributed environments (especially the Internet) has been widely
researched in academia and industry. However, software entities scattered on the Internet are independently
developed and deployed by different organizations, and they autonomously take actions on behalf of their owners.
They can no longer be considered passive and manageable. In the construction of self-adaptive software systems in
open and distributed environments, constituent elements should be modeled and designed as autonomous computing
entities, and the adaptive logic of systems should be encapsulated into constituent elements. Existing researches on
autonomous computing entities are still insufficient in self-adaptive policies’ in online customization and dynamic
evolution. Therefore, this paper proposes an autonomous component model, which supports self-adaptive policies’
in online customizing, by which components can gain new policies or behavior modes at runtime. Meanwhile, this
paper implements a self-adaptive mechanism based on dynamic quality evaluation, by which components can
evaluate the policies and select the best policy to improve their qualities of service at runtime. Finally, the paper
provides some implementation details of the proposal and an experiment, which demonstrates the process of
self-adaptation based on dynamic quality evaluation and the process of online policy customization.
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Fig.5 Quality
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@Strategy(strategyName="LightChange”,qualityName="Reliability”)

public LightState tick() {

}

X BARHD (15 STk tick (ISPl 1 42 24 LightChange [ SRS SR IR, I FLIZ S0 1A [A) 9 3045 5%
W RSN Reliability Jiit @ M, RGEAEIZATIN 21 75454 LightChange 1) SEHL I h ik B AE 15 R 410
Reliability 5 & & 4 s R ASE A tick() 72 10 Sl A, B 6 2 B M 3 B RIS AT IN 2 m 5 EL
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Fig.6 Deploy and running of autonomic component
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Fig.7 A simulated traffic system
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public class TrafficLight implements TrafficLightRemote, AutonomousComponent {

_ IOOOX( carsEntered carsExited j

=1000 x

@DependencyService (serviceName="“RoadNetwork”)

private RoadNetworkRemote roadNetwork;

@Strategy (strategyName="“LightChange”,qualityName="Reliability”)
public LightState tick() {

}
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Fig.8 Result of experiment 1
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Fig.9 Result of experiment 2
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