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Re-design and Implementation of Strong Migration Mobile Agent System, AgentSphere
for Autonomous Distributed Processing Systems

Yasuki SAKURAI', Ryusuke SASAKI 2, Munenori KAI™

ABSTRACT : In this paper, we describe the re-design and implementation of AgentSphere, a mobile agent

system based on the strong migration mobility. In order to implement the strong migration, all of

execution code, program counter, contents of heap area and stack area have to be moved. To move

execution code and contents of heap area, the serializing function of Java is used. We propose a moving

method for contents of stack area by using Java Platform Debugger Architecture(JPDA). The contents of

stack area are collected into serializable variables and then those variables are serialized together with

contents of heap area. In Java, the program counter can not be used to resume any program code, so we

propose a resumption method by using code conversion. In this conversion, three kinds of information,

statement code, runtime code and statement information, are automatically generated from strong

migration program code. Because the generated codes are weak migration codes, they can be executed on

conventional Java virtual machines,
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Class TestStatement{
Class Test extends Agent{ statementsO({
run({
if(CC N

branchStatements1(){

]
migrate(IPAddress);

}

|
}

} statements2(){

}
statementsSi ﬁ

}
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statements1(){

migrate(IPAddress);
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public void dostatement(i){ public void dostatement(i){
switch(i{ switch(i){
} case 0:
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case 1:
ts.statement1();
break;
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import java.io.Serializable;
import agentsphere.*;

public class SortingAgent extends StrongMigAgent implements Serializable {

private int data[] = V—hE1T3T—%;
private inti, j, temp;

public void run() {
for (i=0;i<data.length - 1; i++) {
for (j = data.length - 1; j>i; j-- ) {
if (datalj - 1] > data[j] ) {
temp = datalj - 1];
datal[j - 1] = datal[j];
datafj] = temp;

}

enumerate( data); /EEFIFRTADBEEY
if (i%2==0) migrate(‘|PAddress2");

else migrate(“IPAdress1”)

K8 a1—#a—FK

import java.io.Serializable;
import agentsphere.*;

public class SortingAgentStatement extends StrongMigAgent implements Serializable {

transient private AgentRuntime theRuntime = null;
private int data[] = V—r%E{T5T—%4;
private int i, j, temp;

public SortingAgentStatement() {
}

public void setRuntime(Object obj){
theRuntime = (AgentRuntime)obj;

}

public void statement0() {
for (j = data.length - 1;j > i; j-- ) {
if (data[j - 1] > data[j] ) {
temp = datalj - 1];
datalj - 1] = data[j];
datafj] = temp;
}

}
enumerate( data ); /“EaFIRRADREEY
theRuntime.setTransferAddress(“IPAdress2");

}

public void statement1() {
for (j = data.length - 1;j>1i; j-- ) {
if ( data[j - 1] > data[j] ) {
temp = datafj - 1];
data[j - 1] = datal[j];
datalj] = temp;
}

}
enumerate( data ); /BRI TAOEHY
theRuntime.setTransferAddress(‘IPAdress1");

}

public void statement2() {
[*statementO& [ CALIE*/
}

public void statement3() {
[*statement1 &R CALIE*/
}

public void statement8() {
[*statementO& @ CALIE*/
}

public void statement9() {
[*statement1 &R CALIEY/
}
}
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import agentsphere.*;
import java.io.Serializable;
import java.lang.reflect. Method;

public class SortingAgentRuntime implements Serializable{
SortingAgentStatement ts = new SortingAgentStatement();

public void go(Object obj){
AgentRuntime theRuntime = (AgentRuntime)obj;
AgentInfo infoList = theRuntime.getInfoList();
SphereManager theManager = theRuntime.getSphere();
ts.setRuntime(theRuntime);

......................

public void doStatement(int i){
switch(i){
case 0:
ts.statementO();
break;
case 1:
ts.statement1();

................

ts.statement9();
break;
}
}

public boolean doBranchStatement(int i){
switch(i){

return false;

)

)
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