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A Proposal for Parallel Combinatorial Optimization System
for the Grid

TOMOHIRO AKIYAMA ;t+ HIDEMOTO NAKADA ,tf:t
SATOSHI MATSUOKA *ttt and SATOSHI SEKIGUCHIt

For combinatorial optimization problems, which compute the optimal value of a multi-
dimensional parameter function, serveral methods are known to be effective, such as Branch-
and-Bound methods, Genetic Algorithm, etc. Since these methods can be massively paral-
lelized and the granularities of computation tasks are easily controllable, they are considered
to be suitable for executing on the Grid. However, 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. To support the development, the jPoP
provides a template class for each algorithm. And to reduce the cost of the setup, it auto-
matically stages the user programs to the Grid environment. This paper describes the design
and implementation of the jPoP system. The template classes for Genetic Algorithms are

also shown.
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abstract class Code{
Node [] neighbors; /x00000x*/
Node [] lowers; /*0000x*/
Node [] upper; /0000 %/
int rank; /000000000%/
public abstract void init(String [] args);
public abstract void start();
pubiic abstract Object handle(Message meg) ;
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/*static 00O prop DOODOOOO
SilfProperties 00O 0000000 */
public static void initializeProperties();
/*static 00 env 000OO0O0OOD
Environment 0000000000000 =x*/
public double evaluate();
/00000000 Individual 00000000000
200000000 200000000000%*/
public Individual [] crossover(Individual);
/000000000000 0000000=*/
public Individual mutate();
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public interface individualFactory {
/*prop OO ODO=*/
void init(SilfProperties prop);
/00000000=x/
Individual createRandomInitial();
/xcount DO 0O00000000000O0DODOO0Ox/
Individual [] getInitialSet(int count);

0 7 IndividualFactory OO00OO0OOOO

interface Environment extends Clonable Serializable{
/00 0%/
void init(SilfProperties prop);
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abstract public class Pool{
protected SilfProperties prop;
protected boolean minimize;
public void init() throws SilfException{
//dummy ;

/00 0%/

abstract public void setInitialSet

(IndividualHolder [] individuals);

/0000000000000=%*/

abstract public IndividualHolder getBest();
/00000000000%*/

abstract public IndividualHolder []

getPopulation();

/00000000%/

abstract public void oneStep();
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*

import silf.jpop.ga.*;
import silf.util.*;
import java.util.*;

public class OneDim extends Individual{
double x;
static Random rand = new Random();

public OneDim(double x){
this.x = x;

public double evaluate(){
OneDimEnvironment env0O = (OneDimEnvironment) env
return env0.compute(x);

public Individual [] crossover(Individual that){
double mid = (this.x + ((OneDim)that).x) / 2;
double dif = (this.x - mid) *
rand.nextGaussian() ;
return new Individuall[]{
new OneDim(mid + dif),
ﬁew OneDim(mid - dif)};

0 10 Individual OO0OOOOO

import silf.jpop.ga.*;
import silf.util.*;
import java.util.*;

public class OneDimEnvironment implements
Environment{
public void init(SilfProperties prop){
// nothing todo

double compute(double x){
return x * x + 2 * x + 1;
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