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A Mobile Agent-based Framework for Configurable Sensor Networks

TAKESHI UMEZAWA,t ICHIRO SATOH't and YUICHIRO ANZAIttt

In this paper, we present a novel framework for self-configurable sensor networks. The
framework enables sensor networks to be dynamically reconfigured to suit the requirements of
applications and changes in the environments that is the object of their sensors. The frame-
work provides a middleware system with an architecture that is structured as a collection of
components organized in a hierarchy of five layers. Since these components are implemented
as mobile agents and offer common interfaces in their layers, we can deploy the components
at remote sensor nodes and dynamically replace them by other components designed for the
same layer, without affecting the rest of the nodes. Therefore, the framework provides a
powerful approach to the easy development of adaptive and application-specific software for
sensor nodes. This paper describes the architecture of the framework and the implementation
of its prototype, currently using Java as the implementation language along with a component
description language. Two interesting applications are outlined to demonstrate the utility and
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flexibility of this framework.
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Fig.1 A typical sensor network.
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Fig.2 Component architecture.
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Fig.3 Structure of middleware.
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public abstract class Agent
implements Serializable {

// 00000000000 00O0000000
void create();

// 00000000000 O00O00C00O000O0
void destroy();

// 00000000000 00O000000O0
void leave(URL dst);

// 0000000000C0O0O0O00oog
void arrive();

// 00000000000C00O000oog

void clone();

// 0000000

void go(URL dst) throws
NoSuchLocationException ... { ...}

// 0000000

URL duplicate(URL dst) throws
NoSuchLocationException ... {...}

// 00000000000

void setTimeout(int time);

05 000 1: Agent OO0
Fig.5 List 1: Agent class.
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public abstract class AbstractComponent
extends Agent {

// 000000000000
protected PipedInputStream inputUpper;
// 00000000000
protected PipedOutputStream outputUpper;
// 000000000000
protected PipedInputStream inputLower;
// 00000000000
protected PipedOutputStream outputLower;

public void connect() {
// 000000000000 000000
inputUpper = new PipedInputStream();
// 00000000000000000O0
outputUpper = new PipedOutputStream();
// 000000000000000000
inputLower = new PipedInputStream();
// 000000000000 000000
outputLower = new PipedOutputStream();

// 0000000000000 00000
AgentContext ac = getAgentContext();
Enumeration agents =
ac.getAgents(lowerAgent);
if (agents.hasMoreElements()) {
AgentIdentifier aid
= (AgentIdentifier)agents.nextElement();
ac.send(aid, "connect",
inputLower, outputLower);

}

}
public void connect(PipedInputStream in,
PipedOutputStream out)
throws IOException{
try {
// 0000 2000000000000
inputUpper . connect (out) ;
outputUpper. connect (in) ;
} catch (IOException ex) {
throw(ex);
}
}
}
0 6 000 20 AbstractComponent 0O [J
Fig.6 List 2 : AbstractComponent.
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Fig. 7 Reconfigurable temperature sensing system.
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