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Implementation of Self-backup Mechanism for Strong Migration Mobile Agents 
�

Fumiaki KATOH*1 , Munenori KAI*2
�

ABSTRACT: The authors have developed the platform of the autonomic distributed processing system, 
AgentSphere, which is based on strong migration mobile agent. In this paper, a new mechanism for 
making backup of an agent itself with all the data obtained by the process at the backup point is 
introduced into AgentSphere. Users can use this agent’s self-backup mechanism by describing “backup”
commands in an agent’s code. The backed-up agent is sent into other AgentSphere machines via a 
network. When the original agent will be unfortunately stopped or lost by a contingency, the backed-up 
agent will wake up and be able to continue its process instead of the original agent. Thereby, the fault 
tolerance of the system can be improved. In addition, the function which inserts automatically the 
backup commands at the suitable locations in an agent code is proposed and implemented. Using this 
function make it easy for users to transform their application agents into the agents with the self-backup 
mechanism. 
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if(value instanceof  ObjectReference){ 
ObjectReference obj = (ObjectReference)values.get(var); 
RerefenceType refType = obj.referenceType(); 

  orscan(obj,refType,var.name()); 
  localvalues.add(objectList); 
  name.add(var.name()); 
  type.add(var.typeName()); 
}
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��

; &�F� GHIJ9:KL�=MN1OPQRS�T�

orscan((ObjectReference)obj.getValue(field), 
(ReferenceType)field.type(), s + ”.” + field.name());

; &�U� V"WX-� BYZT#[8#S�T
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Map values = StackFrame.getValues(localValues); 
for( Iterator j = localValues.iterator() ; j.hasNext() ;){
LocalVariable var = (LocalVariable) j.next(); 
Value value = (Value)values.get(var); 
��������	��


}
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�
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if(value instanceof IntegerValue){ 
int x = ((IntegerValue)value).value(); 
����
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localvalues.add(x); 
name.add(var.name()); 
type.add(var.typeName()); 

 } 

�

	

²³´µ�orscan(ObjectReference obj, ReferenceType  refType, String s){
 for(Iterator i=refType.fields().iterator();i.hasNext();){ 
   if(PrimitiveValue){} 
   else if(StringReference){} 
   else if(ObjectReference){  

orscan((ObjectReference)obj.getValue(field),(ReferenceType)fi
ield.type(),s+”.”+field.name()); 

   } 
 } 

}
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double s1.s2.d 2.54
ints1.i3
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objectList[2]objectList[1] objectList[0] 

; &<�m� 9:Kn]o�78#DE�

; &�p� ���qb-WW@-bc��rc,bsqb-WW@-bc�#tuvw

{
��

if(MigFlag == false){�

migrate();
}else{
�����

MigFlag = false;�
}

}
�	 B

�	 A�

s1.buildClassValue();�

SampleClass� s1;�
{

if(MigFlag == false){�

migrate();
}else{

MigFlag = false;�
}

}
�	
 B

�	
 A�

s1.buildClassValue();�

SampleClass� s1;�

/*SampleClass�*/
{
int i;
SampleClass2 s2;�
buildClassValue (){
i=getClassValue�();
s2.buildClassValue();�
}
}

/*SampleClass2*/�
{�
double d;�
buildClassValue�(){
d=�getClassValue�();
}�
}�
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{
���

backup();

}

���A
���B

{
���

backup();

}

���A
���B

{
���

if(CheckFlag == false){

backup();
}else{
��	
��
��

CheckFlag = false;
}

}
���B
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backup��
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backup��
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; F<��� r-Xxc BYZTJyzKn7��#S�T

public class BackupSampleTest{
private String IPaddress = "133.220.114.108";
private static AgentCoordinator ac;
public void create (){
SampleClass s1 = new SampleClass();
ac = getAgentCoordinator();
for (int i = 0;  i < 10; i++){
System.out.println("backup���s1.i:" + s1.i + " s1.j:" + 

s1.getj() + "  s1.s2.d:" + s1.s2.d);
s1.valincr();
ac.backup(IPaddress, 0);
Thread.sleep(2000);
}
System.out.println("backup���s1.i:" + s1.i + " s1.j:" + 
s1.getj() + " s1.s2.d:" + s1.s2.d);
}
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m�� backupÒ�Î���Ù�ô&�~X��K�
backup tõ�*�Ù��öò�~XiI�5FAz©£
{�z©£�}4z©£����tXiL��\�*�ÙL
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Ð�*���� AgentSphere �����iL�;�
< A�¯uX�i1 ÷�'SA4mê� AgentSphere�
&'X�����<��DE��A56Ximm���
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�á8È

É�*��¬­��AM�;�< B � AgentSphere *
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*���z©£��z©£©�~�5;�<B�á8XA
4mê���Y}<»¼���I� i *�¿$!ê��
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public class SampleClass {
int i;
private double j;
SampleClass2 s2;
SampleClass(){
i=1;  j=3.0;  s2=new SampleClass2();
}

/*��������	
��
��*/
public void buildClassValue(AgentCoordinator ac, int rank) {
i=(Integer)ac.getClassValue("s1.i", 0);
j=(Double)ac.getClassValue("s1.j", 0);
s2.buildClassValue(ac,0);
}

double getj(){ return j; }

public void valincr() {
i++;  j++;  s2.d++;
}
}

public class SampleClass2 {
double d;

SampleClass2(){
d = 13;
}
public void buildClassValue(AgentCoordinator ac, int rank) {
d = (Double)ac.getClassValue("s1.s2.d",0);
}
}

; F<�&� 
��e��QR]o�#S�T

public class Translated_BackupSampleTest{
private String IPaddress = "133.220.114.108";
private static AgentCoordinator ac;
public void create (){
SampleClass s1 = new SampleClass();
ac = getAgentCoordinator();
if(ac.checkflag(0)==false){
ac = getAgentCoordinator();
}else{
s1.buildClassValue(ac,0);
}
for (int i = 0;ac.checkflag(0)==true ||  i < 10; i++){
if(ac.checkflag(0)== false){
System.out.println("backup���s1.i:" + s1.i + " s1.j:" + 

s1.getj() + "  s1.s2.d:" + s1.s2.d);
s1.valincr();
ac.backup(IPaddress, 0);
}else{
s1.buildClassValue(ac,0);
i = ac.getIntegerValue("i",0);
ac.setFlag(0);
}
Thread.sleep(2000);
}
System.out.println("backup���s1.i:" + s1.i + " s1.j:" + 
s1.getj() + " s1.s2.d:" + s1.s2.d);
}
}

; F<��� r-Xxc BYZTJyzKn7��#S�T
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public void create()
start_re ();
//Map��

for(i�=0;i<NUM;i++){�
find(MAP[0][0],1,i);�
reserved_backup(1)
}
reserved_backup(2)
}

void find(intsum,int�depth,intplace){
if(sum>
reserved_backup(3)
check[place�] = true;�
for(int i = 1 ; i < NUM ; i++){
if(check[i] == false){
find(sum+MAP[place][i],depth+1,i);
reserved_backup(4)
}
reserved_backup(5)}�
reserved_backup(6)
if(depth�== NUM - 1){�
sum += MAP[place][0];
if(sum< point){
point = sum;}
reserved_backup(7)
}�
reserved_backup(8)
check[place�] = false;}�

; F<�g� �����#S�T�
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