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A OO

ooooogoooooo BSspODOODOOOCOCOOOOOOOOOOOOO

goboboboobooboooboobodobooo

ogboooooooooobooooo400obooon

e BSPMatrixjava O :0 0000000000 O00DOOCOOOOODOO

gbooobOoboooobobooog

e BSPProcessor.javal 0:0 000000000000 OOOOOOO

ooo

e BSPNetwork.java OO0 :BSPOOODOOOOOOOOOODOOCOO

oood
e Matrix.javaO DO OO:00000000CO0O

BSPMatrix.java

import ioTools.*; //00000000O0
import java.io.x; /00000000

public class BspMatrix {

0 static final int[][] matrixSize = {{16,16},{16,16},{16,16}};
O0// 00000000 ({00aA0O0, OO AODO}, {0O0OBOO, OO

BOOZ}, {DOcOO, OO cOO}

U static final int gap = 4;

ooao

U static final int latency = 16;

od

[0 static final int columnOfProcessors = 2;
gooooooo

0 static final int rowOfProcessors = 2;
gooooooo

[0 static final int matrixsize = 16;

0

0 static BspProcessor[][] processor;
ood

U static BspNetwork network;

godod

U static boolean debugSW = false;
goooodg
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[0 static boolean traceSW = false; // 00

oooooo

0 static PrintWriter output; // 00
gooon

O static PrintWriter log; // 00
ooooooo

O public static void main(String[] args) {

oo// 000000000

00O network = new BspNetwork(columnOfProcessors, rowOfProcessors);

oo// 00000000

00O processor = new BspProcessor[columnOfProcessors] [rowOfProcessors];

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g< rowOfProcessors; q++) {

oooo// 00000 G,;p00o0

0000 processor [p]l [q] = new BspProcessor(p, q, columnOfProcessors, rowOfProcessors);
0000 processor([p] [q] .setNetwork (network);

0000 processor[p] [q] .setMatrixSize (matrixSize[0][0], matrixSize[0] [1], matrixSize[1][
oooy

oo// 0000000

00 Matrix[] matrix = new Matrix[2];

00 matrix[0] = new Matrix();

00 matrix[0] .makenewMatrix(matrixSize[0] [0], matrixSize[0][1]);
00 //matrix[1] = new Matrix();

00 //matrix[1] .makenewMatrix(matrixSize[1] [0], matrixSize[1][1]);
00 matrix[1] = matrix[0];

oo// 00000

00 System.out.println("Input Matrix");

00 matrix[0].dump(Q);

OO0 matrix[1].dumpToFile("InputMatrixA.txt");
00 //System.out.println("MatrixB") ;

00 //matrix[1] .dump();

00 //matrix[1] .dumpToFile (" InputMatrixB.txt");
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0o0// 00000 (1,000 A, 00BOO0OO0ODOOOO

00 int[] columnSize = new int[2];

00 int[] rowSize = new int[2];

00 columnSize[0] = matrixSize[0][0] / columnOfProcessors;
00 rowSize[0] = matrixSize[0][1] / rowOfProcessors;

00 columnSize[1] = matrixSize[1]1[0] / columnOfProcessors;

00 rowSizel1] = matrixSize[1][1] / rowOfProcessors;

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g<rowOfProcessors; q++) {
0000 int[1[] mo
0000 int[1[] m1
0000 processor[p] [q] .setSubMatrix(mO, m1);
oooz

oo// 00000

00 for (int p=0; p<columnOfProcessors; p++)
000 for (int g=0; g<rowOfProcessors; q++)
0000 processor[p] [q] .setTime(0,0,0);

oo// 000000000

00 output = Filelo.fWrite("OutputMatrix.txt", false);
00 log = FileIo.fWrite("BspMatrix.log", false);

00O network.setLogFile(log);

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g<rowOfProcessors; q++) {

0000 processor([p] [q] . setOutputFile (output) ;

0000 processor([p] [q].setLogFile(log);

oooz

oo// 000000

OO0 if (tracesw) {

000 System.out.println("MatrixA");
000 showMatrix(0);

000 System.out.println("MatrixB");
000 showMatrix(1);

oo

00 log.println("MatrixA");

00 logMatrix(0);

13
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00 log.println("MatrixB");

OO0 logMatrix(1l);

oQ

oo//0000000000

00 if (debugSW) System.out.println("matrixMultiplication");
00 log.println("matrixMultiplication");

00 matrixMultiplication();

oooo

ooo

oo// 00000

00 System.out.println("Output Matrix");
00 showMatrix(2);

00 log.println("Matrix_out");

00 logMatrix(2);

00 outputMatrix(2);

oo// 000000
00 showTime();

00O output.close();
00 log.close();
0¥

O public static void matrixMultiplication() {

00 int[] columnSize = new int[2];

00 int[] rowSize = new int[2];

00 columnSize[0] = matrixSize[0][0] / columnOfProcessors;
00 rowSize[0] = matrixSize[0] [1] / rowOfProcessors;

00 columnSize[1] = matrixSize[1][0] / columnOfProcessors;

00 rowSize[1] = matrixSize[1][1] / rowOfProcessors;

0oO0//00A0000O000DOCOOODOOOODO

00 if (debugSW) System.out.println("sendRowMatrix");
00 log.println("sendRowMatrix");

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int c=0; c<columnSize[0]; c++)

0000 for (int g=0; g<rowOfProcessors; q++)
00000 processor([p] [q] .sendRowMatrix (c);

14



00 synchronous(); // OO

Oo0// 00000000000 BOOOOOOOOOOOOOO
00 if (debugSW) System.out.println("receiveRowMatrix");
00 log.println("receiveRowMatrix");

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g<rowOfProcessors; q++)

0000 processor([pl [q] .receiveRowMatrix () ;

oooo

o0// 0000000 O0O0DOOOOODOOOODO

OO0 if (debugSW) System.out.println("sendRowMatrix");
00 log.println("sendRowMatrix");

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int c=0; c<columnSize[1]; c++)

0000 for (int g=0; g<rowOfProcessors; q++)
00000 processor[p] [q] .sendColumnMatrix (c);

00 synchronous(); // OO

oQ

0o0// 00000000000 BODOODOODOOODOODOOOO

OO0 if (debugSW) System.out.println("receiveRowMatrix");

00 log.println("receiveRowMatrix");

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; qg<rowOfProcessors; q++)

0000 processor([p] [q] .receiveColumnMatrix ();

00 if (tracesw) {

000 for (int p=0; p<columnOfProcessors; p++)

0000 for (int g=0; g<rowOfProcessors; gq++) {

O0OO0DOD System.out.println (processor[p] [q].formatProcessorNumber());
00000 processor[p] [q] . showTmpMatrix(0) ;

00000 processor[p] [q] . showTmpMatrix(1);

ooooy

ooz

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g<rowOfProcessors; q++) {

0000 log.println (processor[p] [q].formatProcessorNumber());
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0000 processor([pl [q] .logTmpMatrix(0) ;
0000 processor([p] [q].logTmpMatrix (1) ;
oooy

oo

OO0 if (debugSW) System.out.println("saitankeiro");
00 log.println("saitankeiro");

oo

U0 double k= Math.log(matrixsize -1)/Math.log(2);
00 double m = Math.ceil(k)+1;

oo

00 for (double i=0; i<m ; i++){

oooooo

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g<rowOfProcessors; q++)
0000 processor[p] [q] .saitankeiro();

ooodl

oo

oo

0o// 00000000000

0 public static void synchronous() {

00 if (tracesw) {

000 System.out.println("Network");

000 for (int p=0; p<columnOfProcessors; p++)
0000 for (int g=0; g<rowOfProcessors; q++)
0000 network.showSendQueue (p, q);

oo}

00 log.println("Network");

00 for (int p=0; p<columnOfProcessors; p++)
000 for (int g=0; g<rowOfProcessors; q++)
0000 network.logSendQueue (p, q);

o0// 00000000000 00DOOO000DOOOOoOoDOn

0O network.synchronous() ;

00 int timel 0;
00 int timeG 0;
OO0 int timeL 0;
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00 for (int p=0; p<columnOfProcessors; p++) // 00000000
ooooooooooo
000 for (int g=0; g<rowOfProcessors; q++) {

0000 if (processor([p] [q].timeI > timeI) timel = processor[p][q].timeI;
0000 if (processor[p] [q].timeG > timeG) timeG

processor [p] [q] . timeG;
0000 if (processor([p][q].timel > timeL) timelL = processor[p][q].timeL;
oo

00 timeL++;

00 for (int p=0; p<columnOfProcessors; p++)

000 for (int g=0; g<rowOfProcessors; q++)

0000 processor[pl [q] .setTime(timeI, timeG, timel);
O

O

O// 00 {1000

O public static void showMatrix(int i) {

00 int columnSize = matrixSize[i] [0] / columnOfProcessors;
00 for (int p=0; p<columnOfProcessors; p++) {

000 for (int c=0; c<columnSize; c++) {

0000 for (int g9=0; g<rowOfProcessors; q++) {
00000 processor[p] [q] .showMatrix(i, c);

OOO0O0O System.out.print(" ");

oooogdd}

0000 System.out.println();

oooy

OO0 System.out.println();

oo}

O

O

0// 00 [1000 @OoOooao)

O public static void logMatrix(int i) {

00 int columnSize = matrixSize[i] [0] / columnOfProcessors;
00 for (int p=0; p<columnOfProcessors; p++) {

000 for (int c=0; c<columnSize; c++) {

0000 for (int g9=0; g<rowOfProcessors; q++) {
00000 processor[p] [q] .logMatrix(i, c);

00000 log.print (" ");

oooody
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0000 log.println();
oood?}

000 log.println();
oo}

032

o// 001000

0 public static void outputMatrix(int i) {

00 int columnSize = matrixSize[i] [0] / columnOfProcessors;
00 for (int p=0; p<columnOfProcessors; p++) {

000 for (int c=0; c<columnSize; c++) {

0000 for (int g=0; g<rowOfProcessors; q++)

00000 processor[p] [q] .outputMatrix(i, c);

0000 output.println(Q);

oooy

oo

O}

O

Oo// 000000

O public static void showTime() {

OO System.out.println("time : " + processor[0][0].timeI + " + g*x" + processor[0] [0].tim
O

}

BSPProcessor.java

import ioTools.x*; //000000O0O0O
import java.io.*; //00000000

public class BspProcessor {

0 int columnNumber; // 00000000000

0 int rowNumber; // 00000000000

O BspNetwork network; // 000000

0 int columnOfProcessors; // 0000000000

0 int rowOfProcessors; // 0000000000

0 int timel; // 000000

O int timeG; // 0000

O int timeL; // 0000

0 int[] columnOfMatrix; // 00000 columnOfMatrix[0],columnOfMatrix[1]

00000000, columnOfMatrix[2] OO0O0OO0OOOO0O0O
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0 int[] rowOfMatrix; // 00000 rowOfMatrix[0],rowOfMatrix[1]
0o0oOoooOo, rowOfMatrix[2] 0000 DOODOOOO

O int[1[1[] subMatrix; // 0000 subMatrix[0],subMatrix[1]
00000, subMatrix[2] OOOOODOO

O int[1[1[] tmpMatrix; // 0000000000000 D00oo
O

0 PrintWriter output; // 0000000

O PrintWriter log; // 000000000

O// 00000 (p, OO

0 public BspProcessor (int p, int q, int cp) {
U0 columnNumber = p;

U0 rowNumber = q;

U0 columnOfProcessors = cp;

U0 rowOfProcessors = cp;
O}

0// 00000 (p, OO

O public BspProcessor (int p, int q, int cp, int rp) {
U0 columnNumber = p;

U0 rowNumber = q;

U0 columnOfProcessors = cp;

U0 rowOfProcessors = rp;
O}

O// 00000000000

O public void setNetwork (BspNetwork net) {
00 network = net;

O3z

o// 00000b0oboooooo

O public void setMatrixSize (int cO, int r0O, int cl, int ri1) {
OO0 if (r0 != cl) executeError ("Illegal matrix size : ("+cO+"
X "+r0+") X ("+cl+"X "+ri+")");

00 columnOfMatrix = new int[3];

00 rowOfMatrix = new int[3];

00 columnOfMatrix[0] = cO;

00 rowOfMatrix[0] = r0;
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00 columnOfMatrix[1] = ci1;
00 rowOfMatrix[1] = r1;
00 columnOfMatrix[2] = cO;
00 rowOfMatrix[2] = ri;
O}

Oo// 000000000

O public void setSubMatrix(int[][] mO, int[][] ml1) {
00 subMatrix = new int[3][1[];

00 subMatrix[0] = mO;

00 subMatrix[1] = mi;

00 tmpMatrix = new int[2][1[];

O3

o// 000000
O public void setTime(int i, int g, int 1) {
00 timel

i;

U0 timeG = g;
O0 timeL = 1;
O3}

0o// 00000000000

O public void setOutputFile(PrintWriter o) {
U0 output = o;

O

Oo// 0000000000000

O public void setLogFile(PrintWriter 1) {
0Qd log = 1;

O3¥

0o// 00 [110 cO0OO00OD

O public void showMatrix (int i, int c) {

00 for (int r=0; r<subMatrix[i] [c].length; r++)

000 System.out.print(formatData(subMatrix[i] [c][r]));
O

O//00I0[L10c00000
O public void outputMatrix (int i, int c) {
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00 for (int r=0; r<subMatrix[i] [c].length; r++)
000 output.print(formatData(subMatrix[i] [c][r]));
O}

O0//00 [{]0 cOO0OODO@OODOO)

O public void logMatrix (int i, int c¢) {

00 for (int r=0; r<subMatrix[i] [c].length; r++)
000 log.print (formatData(subMatrix[i] [c] [r]));
Oz

g// 00 1([0]l]0cO000DOOOODODOOnO

O public void sendRowMatrix (int c) {

OO0 for (int r=0; r<subMatrix[0] [c].length; r++)

000 for (int p=0; p<rowOfProcessors; p++)

0000 network.put(columnNumber, p, subMatrix[0] [c][r]);
00 timeG += subMatrix[0] [c].length * rowOfProcessors;
O}

0O// 00 110 cO00000O0OOOOOODODODOO

O public void sendColumnMatrix (int c) {

OO0 for (int r=0; r<subMatrix[1][c].length; r++)

000 for (int p=0; p<columnOfProcessors; p++)

0000 network.put(p, rowNumber, subMatrix[1][c][r]);
00 timeG += subMatrix[1] [c].length * columnOfProcessors;
O

O//000000000D0OCO000DOOO00O0DOOO0ODOn

O public void receiveRowMatrix () {

00 tmpMatrix[0] = network.getMatrix (columnNumber, rowNumber, subMatrix[O].length, rowO:
00 timeG += tmpMatrix[0].length * tmpMatrix[0] [0].length;

O3z

Oo// 000000000000 00DOOO00O00DOOO0ODOOO0

0 public void receiveColumnMatrix () {

00 tmpMatrix[1] = network.getMatrix (columnNumber, rowNumber, columnOfMatrix[1], subMat:
OO0 timeG += tmpMatrix[1].length * tmpMatrix[1] [0].length;

0¥

O
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O//00000000000o0

O public void saitankeiro () {

00 int columnSize = columnOfMatrix[2] / columnOfProcessors;

00 int rowSize = rowOfMatrix[2] / rowOfProcessors;

00 subMatrix[2] = new int [columnSize] [rowSize];

00 //int element=0;

00 //int minkeiro=100000;

oo

00 for (int i=0; i<columnSize; i++){

000 for (int j=0; j<rowSize; j++) {

U000 int element=Integer.MAX_VALUE;

U000 int minkeiro =Integer.MAX_VALUE;

gobodoooooooooooon

00000 for (int k=0; k<rowOfMatrix[0]; k++){

goooog

gooboooooooboood

000000 if (tmpMatrix[0] [i] [k] !'= Integer.MAX_VALUE && tmpMatrix[1] [k][j] != Integer.]
ooooog

00000000 element =tmpMatrix[0] [i] [k]+tmpMatrix[1] [k] [j];

0000000 if (element < minkeiro){

00000000 minkeiro = element;

00000000 subMatrix[2][i][j] = minkeiro;

opoooooooy

oooooood

0000000 else if0 (subMatrix[2] [i][j] != Integer.MAX_VALUE)

0000000 subMatrix[2] [i] [5]
goooood

oodonon else

0000000 subMatrix[2][i][5]
goooog

ooooooody

opooooy

oo

00 timel += columnSize * rowSize * rowOfMatrix[O0];
O}

minkeiro;

Integer .MAX_VALUE;

0// 000000000oDooooo @ooo)
O public void showSubMatrix (int i) {
00 for (int c=0; c<subMatrix[i].length; c++) {
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000 for (int r=0; r<subMatrix[i] [c].length; r++)

0000 System.out.print (formatData (subMatrix[i][c][rl));
000 System.out.println();

oo}

O3z

0// 0000000000000000000DOoCoOo @ooo)
0 public void showTmpMatrix (int i) {

00 for (int c=0; c<tmpMatrix[i].length; c++) {

000 for (int r=0; r<tmpMatrix[i] [c].length; r++)

0000 System.out.print (formatData (tmpMatrix[i][c][r]));
OO0 System.out.println();

oo}

O

Oo// 0000000000000 O (ooOooo)

O public void logSubMatrix (int i) {

00 for (int c=0; c<subMatrix[i].length; c++) {
000 for (int r=0; r<subMatrix[i] [c].length; r++)
OO00D0 log.print (formatData (subMatrix[i][c][r]l));
000 log.println();

oo}

O

O// 000000000000000000OCOOOO@oooo)
0 public void logTmpMatrix (int i) {

00 for (int c=0; c<tmpMatrix[i].length; c++) {

O00 for (int r=0; r<tmpMatrix[i] [c].length; r++)

0000 log.print (formatData (tmpMatrix[il[c][r]));

000 log.println();

oo

O}

0// 000000000D000000OO
O String formatProcessorNumber () {
U0 String str;

00 if (columnNumber < 10)

000 str = "Pr.( "+columnNumber;

00 else str = "Pr. ("+columnNumber;
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00 if (rowNumber <10)

000 str += ", "+rowNumber+"):";
00 else str += ","+rowNumber+"):";
00 return str;

O}

O// 000000000000
O String formatData (int d) {
OO0 if (d == Integer.MAX_VALUE)

000 return " --"; // O0O0O0a --"000
00 else if (d < 0) {
000 if (d > -10) return " "+d;

000 else if (d > -100) return " "+d;

000 else return ""+d;

OO0} else {

000 if (d < 10) return " "+d;
000 else if (d < 100) return " "+d;
000 else return " "+d;

o003

O}

O void executeError (String err_mes) { /* 000000 =*/
OO0 System.out.println("Execute error");

00 System.out.println(err_mes);

00 System.exit(1);

O3z

}

BSPNetwork.java

import java.util.Arraylist; // ArrayListO0O0O
import ioTools.x; //00000O0O0O0O
import java.io.x; /00000000

public class BspNetwork {
O ArrayList[][] sendQueue; // 00000 (1,j) 0000
ooog
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O ArrayList[][] receiveQueue; // 00000 (1, 0000
oood

0 PrintWriter log; // 000000000

O//px pO0O0O0OOO0OOOOOOOOOOOOO
O public BspNetwork(int p) {

00 sendQueue = new ArrayList[p] [p];

00 receiveQueue = new ArrayList[p] [p];

OO0 for (int i=0; i<p; i++)

000 for (int j=0; j<p; j++) {

0000 sendQueueli] [j] = new ArrayList();
U000 receiveQueuel[i] [j] = new ArrayList(Q);
ooz

O

O//px qOOOOOOOOOOOOOOOOOOO
O public BspNetwork(int p, int q) {

00 sendQueue = new ArrayList([p] [q];

00 receiveQueue = new ArrayList[p][q];

OO0 for (int i=0; i<p; i++)

000 for (int j=0; j<q; j++) {

0000 sendQueuelil [j] = new ArrayList();
0000 receiveQueue[i] [j] = new ArrayList();
ooz

O

O// int0000n0000000 (p,pO0000OOOOOOO
O public void put (int p, int q, int n) {

00O sendQueue[p] [q] .add(new Integer(n));

O3z

0// int000000 a00O0D0O0O0O (p, OOOODOODOODO
O public void putArray (int p, int q, int[] a) {

00 for (int i=0; i<a.length; i++)

000D sendQueue(p] [q] .add(new Integer(al[il));

O}

0o// 200 int0000 (m,n) 00000 (p,ey UOOOOODOOOO
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0 public void putPair(int p, int q, int m, int n) {
00O sendQueue[p] [q] .add(new Integer(m));

00O sendQueue[p] [q] .add(new Integer(n));

O3z

O0// int000000 a0 alll0ahlOO00O00O0O (p,p OOO0OOOO
ooo

O0//1,n0000000 a.lengthO00O0000OOOO

O public void putPartOfArray (int p, int q, int[Ja, int 1, int h) {
00 if (1<0 || 1>=a.length || h<0 || h>=a.length)

000 executeError("Illegal index of array at Queue "+p);

00 for (int i=1l; i<=h; i++) {

00O sendQueuelp] [q] .add(new Integer(alil));

ooz

O

O// int000000m0O000O0O0O0O (p,pOOOODOOOODO
O public void putMatrix (int p, int q, int[][Im) {

OO0 for (int i=0; i<m.length; i++)

000 for (int j=0; j<m[i].length; j++)

000 0O sendQueuelp][q]l.add(new Integer(m[il[j1));

O3}

o// 00000 (p, UDODOOOOOD int0O0ODOODOOODO

O// 0000000000C0O000O00DOO0O0O0000000O0 Integer

oooooooooo

O public int get (int p, int q) {

OO0 if (receiveQueuel[p] [q] .isEmpty()) executeError("Queue "+p+" Underflow");

00 if ((receiveQueuel[p] [q].get(0)) .getClass() != Integer.class) executeError("Queue "+
00 int n = ((Integer) receiveQueue[p] [q].get(0)).intValue();

0 0 receiveQueue [p] [q] .remove (0);

00 return n;

O

0o// 00000 (p, OO0OODOOODO intO0D0O0OOODCOOOO

O// 0000000000C0O000000CO0O0O00000000 Integer
oooooooooo

O public int[] getArray (int p, int q) {

00 if (receiveQueue[p] [q] .isEmpty()) executeError ("Queue "+p+" Underflow");
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00 int[] a = new int[receiveQueue[p] [q].size()];

OO0 for (int i=0; i<a.length; i++) {

000 if ((receiveQueue([p] [q].get(0)) .getClass() != Integer.class) executeError("Queue '
OO0 ali] = ((Integer) receiveQueue[p] [q].get(0)).intValue();

000 receiveQueue [p] [q] . remove (0) ;

ooz

00 return a;

O3z

O// 00000 (p,UOOOOO0O0O0O0 200 int00000000O0O

O// 000000 2000000000000000000000000O

U Integer UOUOOOUOOOONO

O public int[] getPair (int p, int q) {

00 if (receiveQueuel[p] [q] .size() < 2) executeError("Queue "+p+" Underflow");

00 if ((receiveQueue[p] [q].get(0)).getClass() != Integer.class) executeError("Queue "+
OO0 int m = ((Integer) receiveQueue[p] [q].get(0)).intValue();

00O receiveQueue[p] [q] .remove(0) ;

00 if ((receiveQueue[p] [q].get(0)) .getClass() != Integer.class) executeError("Queue "+
00 int n = ((Integer) receiveQueue[p][q].get(0)).intValue();

0 0 receiveQueue [p] [q] .remove (0);

00 int[] intPair = {m,n};

00 return intPair;

O3z

Oo// 00000 (p,ODOO0OO0DO0OOOO0O0sOint00D0OOOOO

ooo

0// 000000 sO0O00O0DOODOOODOOOOOOODOODODOn

U Integer DOO0OODOOOOO

O public int[] getArray (int p, int q, int s) {

00 if (receiveQueue[p] [q] .size() < s) executeError("Queue "+p+" Underflow");
00 int[] a = new int[s];

00 for (int i=0; i<s; i++) {

OO0 if ((receiveQueue([p] [q].get(0)) .getClass() != Integer.class) executeError("Queue '
000 ali]l = ((Integer) receiveQueuel[p] [q].get(0)).intValue();

000 receiveQueue [p] [q] . remove (0) ;

ooz

00 return a;

O3z

0
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O// 00000 (p,O0ODCOO0ODOODOOOOsx sOint00O0OO

oooooo

O// 000000 sxs000000O0O0OOOOOOOOCOOOOOOOO

00 Integer DO OODOOODOODO

O public int[][] getMatrix (int p, int q, int s) {

00 if (receiveQueue[p] [q] .size() < s*s) executeError("Queue "+p+" Underflow");
00 int[J[] m = new int[s][s];

00 for (int i=0; i<s; i++)

000 for (int j=0; j<s; j++) {

0000 if ((receiveQueue[p] [q] .get(0)).getClass() != Integer.class) executeError ("Queue
0000 wmlil[j] = ((Integer) receiveQueue[p] [q].get(0)).intValue();

0000 receiveQueue[p] [q] .remove(0) ;

oo}

00 return m;

O

O// 00000p000000000000sx t0int00000O0OO

oooo

0O// 000000 st 0000000O0O0OODODOOOCOOOOOOO

U0 Integer 0O OODOOOOOO

O public int[][] getMatrix (int p, int q, int s, int t) {

00 if (receiveQueue[p] [q] .size() < s*t) executeError("Queue "+p+" Underflow");
00 int[J[] m = new int[s][t];

00 for (int i=0; i<s; i++)

000 for (int j=0; j<t; j++) {

0000 if ((receiveQueue[p] [q] .get(0)).getClass() !'= Integer.class) executeError ("Queue
0000 m[i]1[j] = ((Integer) receiveQueue[p] [q].get(0)).intValue();

0000 receiveQueue[p] [q] .remove(0) ;

oo

00 return m;

032

O// 00000000000000

0// 000000000000000000000000000

0// (000000000000 0D00DOO00DO0DOooOoOoog)

O public void synchronous() {

00 for (int i=0; i<sendQueue.length; i++)

000 for (int j=0; j<sendQueue[i].length; j++)

0000 while (!(sendQueueli][j].isEmpty(D)) { // OODODOOODO
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ooooo

00000 receiveQueuel[i] [j].add(sendQueuel[i] [j].get(0));
00000 sendQueueli] [j].remove(0);

ooood

O}

g// 000000000 0DOOboooO

O// 00000 (p,0)00OO0O0O (p, rowSize-1) OO DOODOODOODO
gooooooood

0// (0000000000000 000OOoO0OoOoooOooon)

0 public void rowSnchronous(int p) {

00 for (int i=0; i<sendQueue[p].length; i++)

000 while (!(sendQueuelp][i].isEmpty())) { // 0O0O0OOOOOO
ooono

0000 receiveQueue[p] [i].add (sendQueue[p] [i].get (0));
0000 sendQueue[p] [i] .remove(0);

oood}

O}

O

O// 00o0o0bobooooooooog

Oo// 00000 (0,000D000 (columnSize-1, @) DODODOOOO
oooooooooood

O// (0000000000 DOO00DOO0D0OODOO0OoOoOooOoan)

O public void columnSnchronous(int q) {

OO0 for (int i=0; i<sendQueue.length; i++)

000 while (!(sendQueue[i][q].isEmpty())) { // 00000000
oo

U000 receiveQueuel[i] [q] .add(sendQueue[i] [q].get (0));
0000 sendQueueli] [q] .remove(0);

oood}

O

0// 00000 (p,q) 000000DDOOO00DO
O public void clear (int p, int q) {

00 receiveQueue[p] [q] .clear();

O3}

O// 00000 (p,pOO0O0O0O0O0O0O0O0O0O0O0OO
0O public boolean isEmpty (int p,int q) {
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00 return receiveQueue[p] [q].isEmpty();
O}

o// 00000 (p, UOOOO0OOODOOODOODODOODOO
O public int size (int p, int q) {

00 return receiveQueuel[p] [q].size();

O

0//000000C000D0oogooo

O public void setLogFile(PrintWriter 1) {
00 log = 1;

032

0o// 00000 (p,OO0OO0DODOOOODOOOOD (@OOO)
0 public void showSendQueue (int p, int q) {

00 System.out.print(formatProcessorNumber(p, q));

00 if (sendQueuel([p] [q].isEmpty())

000 System.out.println(" Empty");

00 else {

000 int n = sendQueuelp] [q].size();

000 for (int i=0; i<n; i++)

0000 System.out.print (formatData (sendQueue([p][q].get(i)));
OO0 System.out.println();

oo}

O

O0// 00000 p0000000D0O00DO0O (@UOOO)

O public void showReceiveQueue (int p, int q) {
00O System.out.print(formatProcessorNumber(p, q));
00 if (receiveQueue[p] [q].isEmpty())

OO0DO System.out.println(" Empty");

OO0 else {

000 int n = receiveQueue([p] [q] .size();

000 for (int i=0; i<n; i++)

0000 System.out.print (formatData (receiveQueue([p][ql.get(i)));
000 System.out.println();

oo

O3z
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0// 00000 p0000000000D0ODOODODODOO
O public void logSendQueue (int p, int q) {

00 log.print(formatProcessorNumber(p, q));

00 if (sendQueue([p] [q].isEmpty())

000 log.println(" Empty");

00 else {

000 int n = sendQueue([p] [q] .size();

000 for (int i=0; i<n; i++)

OO0O0D0 log.print (formatData (sendQueue[p][q].get(i)));
000 log.println();

ooz

O3z

O// 00000p00000000000000000OO
O public void logReceiveQueue (int p, int q) {
00 log.print (formatProcessorNumber(p, q));

00 if (receiveQueue[p] [q].isEmpty())

000 log.println(" Empty");

00 else {

000 int n = receiveQueue[p] [q] .size();

000 for (int i=0; i<n; i++)

0000 log.print (formatData (receiveQueue[p][ql.get(i)));
OO0 System.out.println();

ooz

O

0// 0000000000000000
0 String formatProcessorNumber (int p, int q) {
00O String str;

00 if (p < 10)

000 str = "Pr.( "+p;

00 else str = "Pr.("+p;

00 if (q <10)

000 str += ", "+g+"):";

00 else str += ","+q+"):";

00 return str;

O}

o// 0000000b0ooog
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O String formatData (Object o) {

00 if (o.getClass() == Integer.class) {
000 int val = ((Integer) o).intValue();
000 if (val == Integer.MAX_VALUE) return " --"; // 0

goo --"O0on

000 else if (val < 0) {

0000 if (val > -10) return " "+val;
0000 else return ""+val;

0003} else {

0000 if (val < 10) return " "+val;
O000O else return " "+val;

oool

003} else return " 77";

O}

O static void executeError (String err_mes) { /* OOO0OO0O =%/
00O System.out.println("Execute error");

00 System.out.println(err_mes);

00 System.exit(1);

O3z
}

BSPNetwork.java
import ioTools.*; // 00000000
import java.io.x*; // 00000000
import java.util.*; // 000000

public class Matrix {

O static final int range = 9; // 0000
ooooooOoO0O0// 00000 -rangetilrange-1 00000000
oo00oooooogy// 0000000000000 o0range-10000
ooooo

O final double probability = 0.3; // 00000000000 (o:
00000 1:000000)

0O int columnSize; // 00000

0 int rowSize; // 00000

0O int[J[] element; // 00000

oo
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0 public Matrix () {

0o}

0//000000000000nx nOO0O

0 public void makenewMatrix(int n) {

00 columnSize = n;

00 rowSize = n;

00 element = new int[n][n];

00 for (int i=0; i<n; i++) {

000 for (int j=0; j<m; j++) {

0000 //int v = randomValue();

0000 int v = randomWeight();

oooo if (1 == j)

00000 element[i] [i] = 0;

goddd else

0000 element[i][j] = v;

ooo3xd

oo

O}

O

00 public void makenewMatrix(int n, int m)
00 columnSize = m;

00 rowSize = n;

00 element = new int[m] [n];

00 for (int i=0; i<m; i++) {

000 for (int j=0; j<n; j++) {

0000 //int v = randomValue();

OO0O00 int v = randomWeight () ;

oooo it (1 == j)
0000 element[i] [i]
O0O00dgd else
0000 element[i] [j]
oo0oxd

oo

O3}

0;

Il
<

0o// 000000000DOO0O000O0DOO0O0O0O

0 public void readMatrix () {
00 readMatrix("Matrix.txt");
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032

O

Oo//0000000000O0000DOOOO

O public void readMatrix (String fileName) {

0 0 BufferedReader buffer = FileIo.fRead(fileName);
00 String line = readLine(buffer);

00O StringTokenizer st = new StringTokenizer(line);
00O String s = st.nextToken();

OO0 columnSize = Integer.parselnt(s); // 0000o00od
ooooooOooooooobooooon

00 if (st.hasMoreTokens()) {

000 s = st.nextToken();

U000 rowSize = Integer.parselnt(s); // 000000000
doodooooooooooon
007} else rowSize = columnSize; // 00000000

0100000000000 00D000
00 element = new int[columnSize] [rowSize];
00 for (int i=0; i<columnSize; i++) {
000 line = readLine(buffer);
OO0 st = new StringTokenizer(line);
000 for (int j=0; j<rowSize; j++) {
0000 s = st.nextToken();
o000 if (s.equals("--")) // "--" 000000000
OO0O0O00O element[i]l [j] = Integer.MAX_VALUE;
0000 else element[i] [j] = Integer.parselnt(s);
oool
ooz
O3
O
O
0o// 000000100000
O String readLine(BufferedReader buffer) {
U0 String line = "";
00 try {
000 line = buffer.readLine();
003} catch(IOException error_report) {
/ 00o0o0o00oooooog, ooooogooooog,
oOooooog, opoogoooo =/
000 System.out.println(error_report);
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000 System.exit(1);
ody
00 return line;

0¥

0// OO probability 0 OO0 range-1 0O O OODO 1-probability OO
ooooo

0 int randomWeight () {

00 if (Math.random() < probability)

000 return (int) (range*Math.random()+1); // OO range-1 OO0
ooooo

OO0 else return Integer.MAX_VALUE; // 00000000
gooooooo

O3z

O// 00000
O public int[]1[] getMatrix () {

00 return element;
O3}

0// x,y) 000000000 sx sOOO00O0D00OO

0 // x+s>columnSize 0 00O y+s>rowSize DO OO OO0

O public int[][] getSubMatrix (int x, int y, int s) {

OO0 if (x+s>columnSize || y+s>rowSize) executeError("Illegal index ("+(x+s)+","+(y+s)+")
00 int[J[] m = new int[s][s];

00 for (int i=0; i<s; i++)

OO0 for (int j=0; j<s; j++)

0000 m[il[j] = element [x+i] [y+j];

00 return m;

O3z

0// (x,y) OODDOOO0ODDO sx sOOOO0D0OO

0 // x+s>columnSize 0 OO y+s>rowSize O OO OODO

O public int[][] getSubMatrix (int x, int y, int s, int t) {

OO0 if (x+s>columnSize || y+t>rowSize) executeError ("Illegal index ("+(x+s)+","+(y+t)+".
00 int[J[] m = new int[s][t];

00 for (int i=0; i<s; i++)

000 for (int j=0; j<t; j++)
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0000 m[il[j] = element[x+i] [y+j];

00 return m;

0¥

Oo// 0000000

0 public void dump () {

00 for (int i=0; i<columnSize; i++) {

000 for (int j=0; j<rowSize; j++)

0000 System.out.print(formatData (element[i][j]1));
000 System.out.println();

ooz

O3

0o//00000000000O00O0O00O0
O public void dumpToFile () {

00 dumpToFile ("Matrix.txt");

O

O// 000000000DO000DOO

O public void dumpToFile (String fileName) {

00 PrintWriter outputFile = Filelo.fWrite(fileName, false);
00 if (columnSize == rowSize) // 0000000000000
oooooo

000 outputFile.println(columnSize);

00 else outputFile.println(columnSize+" "+rowSize);

00 for (int i=0; i<columnSize; i++) {

000 for (int j=0; j<rowSize; j++)

0000 outputFile.print(formatData (element[i][j]1));

000 outputFile.println();

oo

00O outputFile.close();

O

O// 000000000000

0 String formatData (int d) {

OO0 if (d == Integer.MAX_VALUE)

000 return " --"; // 000a --"000
00 else if (d < 0) {
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000 if (d > -10) return " "+d;
000 else if (d > -100) return " "+d;

000 else return ""+d;

OO0} else {

000 if (d < 10) return " "+d;
000 else if (d < 100) return " "+d;
000 else return " "+d;

oo3

O}

O static void executeError (String err_mes) { /x OJOOOO0O =*/
00O System.out.println("Execute error");

00 System.out.println(err_mes) ;

00 System.exit(1);

O3z

O public static void main (Stringl[] args) {
00 System.out.print("Size 7 ");
00 int n = Console.ReadInteger();

Ooo// 00000
00 Matrix matrix = new Matrix();
00 //matrix.makeMatrix(n) ;

00 matrix.makenewMatrix(n);

oo// 00000

00 matrix.dump(Q);

U0 matrix.dumpToFile();
O

}
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