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A Programming Environment with Dynamic Node Configuration

for Hierarchical Grid: Jojo2

Hitosut AOKI,+ HipDEMOTO NAKADA 211 Koujt TANAKA®=
and SATOSHI MATSUOK A .+4

There is a hierarchical master worker style as one of programming models suitable for hi-
erarchical Grid. However its existing middleware lacks dynamic node configuration, node
joining and leaving. Therefore they are a heavy burden for users. We propose a programming
environment with dynamic node configuration for hierarchical Grid; Jojo2. Jojo2 supports
autonomic node discovery and dynamic node configuration. In addition, Jojo2 provides pro-
gramming API suitable for dynamic node configuration. Therefore Jojo2 reduce the user’s
burden. We also show preliminary performance evaluation result that prove effectiveness
of programming API enabling node joining and leaving, and little cost of node joining and

leaving.
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public abstract class Code {
ParentNode parent; /* DOOO */
Descendants descendants; /* OO0 */

/* 000 =/

public void init(Map prop);
/+ 00000 */

public void start();

/* 0000000000000000 =/
public void handleReceiveParent (Message msg) ;
public Object handleReceiveDescendant(Message msg) ;

/* 0000000000000 000 =/
public void handleAddDescendantNode (int nodeID);
public void handleDeleteDescendantNode(int nodeID);

[
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public interface Context {
public void run(Object obj);
}
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public class PiMaster extends Code {
boolean done = false;
long times, doneTrial = 0, doneResult = 0;
LinkedList<Long> jobQueue = new LinkedList<Long>();
HashMap<Integer, Long> jobMap = new HashMap<Integer, Long>();

public void init(Map args) {
times = Long.parseLong((String)args.get("times"));
int divide = Integer.parselnt((String)args.get("divide"));
long perNode = times / divide;
for(int i=0; i < divide; i++) {
jobQueue.add (perNode) ;

¥
public synchronzied void start() {
while(! done) {
try { wait(Q); }
catch(InterruptedException e){}

System.out.println("PI = "
+ ((double)doneResult)/doneTrial#4);
}

public synchronized Object
handleReceiveDescendant (Message msg) {
if (msg.tag == PiWorker.MSG_TRIAL_REQUEST) {
if (jobMap.containsKey (msg.nodeID)) {
doneTrial += jobMap.remove(msg.nodeID);
doneResult += (Long) (msg.contents);

while(doneTrial < times) {
if (! jobQueue.isEmpty()) {
long perNode = jobQueue.remove();
jobMap.put (msg.nodeID, perNode);
return perNode;

}

while(jobQueue.isEmpty()) {
try { wait(Q; }
catch(InterruptedException e) {}

¥

done = true;

notifyAl1();

return OL;

else {

return null;
}

}

public synchronized void

handleDeleteDescendantNode (int nodeID) {
long perNode = jobMap.remove(nodelID);
jobQueue . add (perNode) ;
notifyAll(Q);

)
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public class PiWorker extends Code {
static final int MSG_TRIAL_REQUEST = 1;
Random random = new Random();

public void start() {
long doneTimes = 0, trialTimes;
while(true) {
Message msg = new Message (MSG_TRIAL_REQUEST, doneTimes);
trialTimes = (Long)parent.call(msg);
if (trialTimes == 0) break;
doneTimes = trial(trialTimes);

}
private long trial(long trialTimes) {
long counter = 0;
for(long i=0; i < trialTimes; i++) {
double x = random.nextDouble();
double y = random.nextDouble();
if (x%x + yxy < 1.0) {
counter++;

}

return counter;
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