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Parallel Combinational Optimization System for the Grid: jPoP

With Applying Branch-and-Bound method

SHINGO NAKAGAWA ,* HIDEMOTO NAKADA ft1
and SATOSHI MATSUOKA®ttt

For combinatorial optimization problems, which compute the optimal value of a multi-
dimensional parameter function, several methods are known to be effective, such as Branch-
and-Bound methods, Genetic Algorithm, etc. They are considered to be suitable for exe-
cuting on the Grid, but distributed parallel programming on the Grid is quite complicated
and furthermore setting up the Grid-wide computing environment is a heavy burden. Here,
we propose a system called jPoP, which makes it easy to develop and execute optimization-
problem solvers on the Grid. In this paper, we focus on the Branch-and-Bound method and
describe design and implementation using Master-Worker method in detail. We also report
on the evaluation of the system using 0-1 knapsack problems. We could execute the system
on the large-scale computing environment, and it could show remarkable speedup for general

problems.
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public class KnapNode extends BBNode{
public double array[];
public int branch[];
public int feasible;

KnapEn\}ironment env = new KnapEnvironment;
public "double getLowerBound () {

return env.calcLower(this);

public BBNode getFeasible(){
return env.calcFeasible(this);

public BBNode [] branch(){

KnapNode childil (KnapNode)this.clone() ;
KnapNode child2 = (KnapNode)this.clone();
childl.branch[i] = 1;
child2.branch[i] = 0;

return new BBNode [1{(BBNode)a, (BBNode)b};
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public class KnapEnvironment implements Environment{
final double capacity;
final int number;
final double [] value;
final double [] weight;

public void init(SilfProperties prop){
X :

public double calcLower(KnapNode node){
double g;
double tmp;

for(int i=0; i < node.array.length; i++){
switch(node.array[i]);
case 1;
% = E + (double)valuelil;
reak;

case -1;
if ((tmp+ weight[i]>capacity){
g=g+((capacity-tmp)/weight [i])*value[i];
node.array[i]=(capacity - tmp)/weight[i];
Yelse{
tmp +=tmp+weight[il;
g +=valuel[il;

case 0;
break;

return g;
public KnapNode calcFeasible(KnapNode node){
for(int i=0; i < node.branch.length; i++){

node.feasible +=value[il*node.branch[i];

return node;
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