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Ninflet: A Java-based Global Parallel Computing Environment

HIROMITSU TAKAGI,* SATOSHI MATSUOKA,'> HIDEMOTO NAKADA,!
SATOSHI SEKIGUCHI,"* MITSUHISA SATO®# and UMPEI NAGASHIMA'

To make global-wide distributed computing system attractive, the system should be open
to an arbitrary individual not only for its usage but also for construction of wide variety of
application programs. For this purpose, the system must supply a secure environment for
safely executing arbitrary programs. Our proposed global computing environment “Ninflet”
fulfills such a requirement by exploiting the security mechanism of the Java language, allowing
computation to occur on machines not owned or administered by the individual invoking the
computation. Ninflet realizes a globally-shared metacomputer which would allow “lending”
of computing cycles of machines which would be otherwise unused at nights to the other
side of the globe, or to simply build a parallel execution environment on a heterogeneous
sets of workstation clusters. We present the system architecture of Ninflet and a preliminary
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performance evaluation when used as a parallel execution environment.
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package JP.ac.nitech.center.takagi.ninflet.examples.matmult;
import JP.go.etl.ninflet.client.Client;
import JP.go.etl.ninflet.Codebase;
import JP.go.etl.ninflet.dispatcher.Dispatcher;
import JP.go.etl.ninflet.dispatcher.Session;
import JP.go.etl.ninflet.dispatcher.LANClusterResourceManager;
import java.net.x;
public class Main {
public static void main(String[] args) {
Dispatcher dispatcher = Client.getDispatcher(
“rmi://ninf.etl.go.jp/ninflet/dispatcher”
)i

Codeb. deb

= new Codebase();

codebase .add(
"JP.ac.nitech.center.takagi.ninflet",
"http://www.center.nitech.ac.jp/ “takagi/ninflet/"
H

Session session = dispatcher.newSession(
codebase, new LANClusterResourceManager()
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Matrix ml;

Matrix m2;

int num0fWorkers;

NinfletStub master = session.newNinflet(
MatMultMaster.class, new MntMnltMnsterArg(
numQfWokers, ml, m2
)
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NinfletResult r = master.getResult();
Matrix m3 = ((MatMultMasterResult)r).product
...
}
¥

2 Client D707 5 L5
Fig.2 An example of Client programming.
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5.1 Master-Worker /3% — > |Z & 3 A 5IEST
Ninflet TiZ, Java DA 7V =7 MEAIEFELL T
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package JP.go.etl.ninflet.lib.masterworker;
import JP.go.etl.ninflet.Ninflet;
import JP.go.etl.ninflet.NinfletImpl;
import JP.go.etl.ninflet.NinfletStub;
import JP.go.etl.ninflet.NinfletArg;
import JP.go.etl.ninflet.NinfletResult;
import java.rmi.RemoteException;
public abstract class Master extends NinfletImpl {
protected int numOfWorkers;
public Master() throws RemoteException {}
protected void init(NinfletArg arg) {
numOfWorkers = ((MasterArg)arg).numOfWorkers;
T
public void run() {
NinfletStub[] workers = new NinfletStub[numDfWorkers];
Class workerClass = getWorkerClass();
for (int i = 0; i < workers.length; i++) {
NinfletArg arg = getWorkerArg(i);
workers[i] = this.session.newNinflet(workerClass, arg);

for (int i = 0; i < workers.lemgth; i++) {
combineResultOf (workers[i].getResult (), i);

result = createMasterResult();
¥
protected abstract Class getWorkerClass();
protected abstract NinfletArg getWorkerArg(int workerNum);
protected abstract void combineResultOf(
NinfletResult result, int workerNum

protected abstract NinfletResult createMasterResult();

package JP.go.etl.ninflet.lib.masterworker;

import JP.go.etl.ninflet.NinfletImpl;

import java.rmi.RemoteException;

public abstract class Worker extends NinfletImpl {
public Worker() throws RemoteException {}

3 Master-Worker 7 17 7)) OEH
Fig.3 Implementation of the Master-Worker library.
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package JP.ac.nitech.center.takagi.ninflet.examples.matmult;
import JP.go.etl.ninflet.Ninflet;
import JP.go.etl.ninflet.NinfletArg;
import JP.go.etl.ninflet.lib.masterworker.Worker;
import java.rmi.RemoteException;
public class MatMultWorker extends Worker implements Ninflet {
public MatMultWorker() throws RemoteException {}
Matrix mi, m2, m3;
protected void init(NinfletArg arg) {
super. init(arg);
ml = ((MatMultWorkerArg)arg).mi;
m2 = ({MatMultWorkerArg)arg) .m2;
m3 = new Matrix(ml.rows, m2.cols);
}
public void run() {
for (int r = 0; r < mi.rows; r++) {
for (int ¢ = 0; c < m2.cols; c++) {
double sum H
for (int k = 0; k < ml.cols; k++) {
sum += ml.value[r][k] * m2.value[k][cl;

aon o

m3.value[r][c] = sum;

N
result = new MatMultWorkerResult(m3);

package JP.ac.nitech.center.takagi.ninflet.examples.matmult;
import JP.go.etl.ninflet.Ninflet;
import JP.go.etl.ninflet.NinfletArg;
import JP.go.etl.ninflet.NinfletResult;
import JP.go.etl.ninflet.lib.masterworker.Master;
import JP.go.etl.ninflet.lib.masterworker.Worker;
import java.rmi.RemoteException;
public class MatMultMaster extends Master implements Ninflet {
public MatMultMaster() throws RemoteException {}
Matrix mi, m2, m3;
protected void init(NinfletArg arg) {
super.init(arg);

mi = ((MatMultMasterArg)arg).mi;
m2 = ((MatMultMasterArg)arg).m2;
m3 = new Matrix(mi.rows, m2.cols);

subSize = (float)ml.rows / (float)this.numOfWorkers;

protected Class getWorkerClass() {
return MatMultWorker.class;

protected NinfletArg getWorkerArg(int workerNum) {
int row = rowStart(workerNum);
int rowLength = rowStart(workerNum + 1) - row;
Matrix miSub = mi.getSubmatrix(row, rowLength, 0, ml.cols);
return new MatMultWorkerArg(miSub, m2);

protected void combineResultOf (
NinfletResult r, int workerNum
)y A
int row = rowStart(workerNum);
int rowLength = rowStart(workerNum + 1) - row;
3. putSubmatrix(
row, rowLength, 0, m3.cols,
((MatMultWorkerResult)r) .product
);
¥
private int rowStart(int workerNum) {
¥
protected NinfletResult createMasterResult() {
return new MatMultMasterResult(m3);

//

5 4 Master-Worker /3% — ¥ & ffio 747570 5 A
Fig.4 Matrix multiplication using the Master-Worker
pattern.
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