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Ja-Net on Grid: A Mobile Agent System for Effective and Secure
Resource Use in Dynamic Grid Environment

SATOSHI NUMATA,* TOMOKO ITAO,? TAKEFUMI OGAWA, 3
MASAHIKO TSUKAMOTO™ and SHOJIRO NISHIOf!

We propose a mobile agent system named “Ja-Net on Grid” to make it easy to achieve
parallel calculation in Grid environment. Ja-Net on Grid is based on Ja-Net architecture and
enables application programmers to write programs that run efficiently in Grid environment
by performing collaborative activities based on relationships between agents. Ja-Net on Grid
uses GSI (Grid Security Infrastructure), which is based on X.509 certificates and is included
in Globus Toolkit, to enable Single Sign-on and secure access to confidential information. In
this paper, we describe the design and implementation of Ja-Net on Grid. We also verify the
effectiveness of Ja-Net on Grid by showing that it performs better resource distribution than
the way of Master/Worker-based task distribution method.
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Fig.1 Overview of Ja-Net on Grid.
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Fig.3 Energy feed.
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class WorkingRange

implements java.io.Serializable{

int startPos;

int length;

java.io.Serializable info;

WorkingRange (int startPos, int length,
java.io.Serializable info) {
this.startPos = startPos;
this.length = length;
this.info = info;

}

List divide(int num);

List divide(int num, int[] speeds);

0 4 WorkingRange 000
Fig.4 WorkingRange class.
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Fig.5 Task division.
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import java.io.*;

class WorkerCE extends AbstractCyberEntity {
abstract void work(WorkingRange range);
abstract int evaluate();

}

0 6 WorkerCE 000
Fig.6 The WorkerCE class.

import java.io.x*;
class ApplicationCE
extends AbstractCyberEntity {
abstract String getWorkerCEName() ;
abstract Serializable getDefaultResult();
abstract Serializable updateResult(
WorkingRange range,
Object oldResult, Object newResult);
abstract Serializable getFinalResult(
WorkingRange range, Object result);
abstract int evaluate();

0 7 ApplicationCE 000
Fig.7 The ApplicationCE class.
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class AbstractCyberEntity
implements java.io.Serializable {
boolean isWorking = false;
boolean isFinished = false;
int energy;
int pc = 0;
java.util.List migrationHistory;
java.util.Map relationshipMap;
transient ACERE workingACERE;
transient Thread workingThread;
void startWork() {
if (isFinished || isWorking) {
return;
}
isWorking = true;
workingThread = new WorkingThread();
workingThread.start();
}
void fillEnergy(
int energy, int stddev);
abstract void work()
throws MigrationTrickException;
class WorkingThread extends Thread {
public void run() {
try {
work();
} catch (MigrationTrickException ex) {
// Paused for migration
}
}
}
}

0 9 AbstractCyberEntity 000
Fig.9 The AbstractCyberEntity class.

class ACERE {
java.util.List acereList;
java.util.List celist;
void addCE(AbstractCyberEntity ce);
void addACERE(String hostDesc);

}

0 10 ACEREOODO
Fig.10 The ACERE class.
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void work() {
int pc;
try {
while (stackFrameList.size() > 1) {
((MethodStackFrame) stackFrameList.get(
stackFrameList.size()-1)) .doStart();
}
MethodStackFrame topFrame =
(MethodStackFrame) stackFrameList.get(
stackFrameList.size()-1);
pc = topFrame.pc;
localObjO = topFrame.getStoredObject(0);
localObjl = topFrame.getStoredObject(1);
/...
switch (pc) {
case O:
goto LO;
case 1:
goto L1;
// ...
}
L1:
// Original Code
} catch (MigrationTrickException ex) {
MethodStackFrame topFrame =
(MethodStackFrame) stackFrameList.get(
stackFrameList.size()-1);
topFrame.pc = pc;
topFrame.storeLocalObject (0, localObjo);
topFrame.storeLocalObject (1, localObjl);
// ...

011 0000000000D0000D0000000000000
Fig.11 An example of bytecode insertion for realizing
strong migration.

class MethodStackFrame {
int pc;
String methodDesc;
void storeLocalObject(
int index, Object obj);
Object getLocalObject(int index);
}

0 12 MethodStackFrame 000
Fig.12 The MethodStackFrame class.
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class PiWCE extends WorkerCE {
int countPi(int repeatTime) { 25000 r
int count = 0; g
for (int i = 0; i < repeatTime; i++) { £ 20000
double x = Math.random(); _g 15000 |
double y = Math.random() ; -
if (x *xx+yx*xy<1.0) { gmooo,
count++; o
} 5000
}
return count; 0 - - - .
} 1 2 4 8 14
Number of Machines
void work(WorkingRange range) { 015 0DOOO0OO0OOOOO0O0
iIhlt‘COl.lIlt = countPi (range.length) ; Fig.15 Process time without delay.
finish(new Integer(count));
}
}
class PiACE extends ApplicationCE { GridRPC® 000000000000000000
String getWorkerCEName () { oboo0ooobo0 imtOO00OO0O0OOO0obOOobooog
j TeTE PR D00000000000000000000000
java.io.Serializable getDefaultResult() { 00000 JavaODODOOOOOOODODOOOODOO
, return new Integer(0); 000000000 130 PiWorkerCEOODOOD
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WorkingRange range, Object oldResult, OO0 Java 1410 VMOOOOOOOOOOOO
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(Integer) newResult.intValue()); goooboooooooboobo11oboooboo
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java.io.Serializable getFinalResult( .
WOrkingRange range, Object result) { oong Ja—Net on Grld goo0oO0oooooooon
int count = (Integer) result.intValue(); 000000000o0o0o000oooo 1400000
return new Double( 015 0000000000000000000
4.0 * (double) count / range.length);
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Fig.13 WCE and ACE for Pi Calculation. 00000000 Ja-Neton Grid0DODOODOO
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