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Giga-ring cluster with continuously transmitted
distributed shared memory system

TsutoMU OSAKABEt and HiIrosHr MATSUO+

Recently, transmission speed between computers becomes more and more fast and the net-
work interface which have over 1Gbps speed has come to be used in general. Therefore,
interconnected communication overhead in PC cluster environment consisting of computers
connected by a interconnected communication network has been reduced. But communication
cost with initial connection stage is still high when accessing the memory of other computers
like a conventional distributed shared memory on demand.

This paper proposes the new distributed shared memory model that all shared memory con-
tents are always transferred in a cluster system with high transmission speed and no initial

communication delay.
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Fig. 1 Overview of Giga Ring Cluster
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Fig. 2 Segmentation of shared memory space
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Fig. 3 The delay write operation
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Fig. 4 The queue operation occurred from access to

unusable shared memory segment
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Fig. 5 Overview of the continuously transmitted
distributed shared memory system
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/1 intd

Shared_variable sv( GR_INT, ROW, COL, DIV_TYPE);
/1 floatO

Shared_variable sv( GR_FLOAT, ROW, COL, DIV_TYPE);

//000o0oog

/1 intO

Shared_variable sv( GR_INT, X,Y, Z, DIV_TYPE);
/1 floatO

Shared_variable sv( GR_FLOAT, X, Y, Z, DIV_TYPE);
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Fig. 6 declaration of shared variable
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Shared variable A(GR_INT, Y, X, BLOCK);

for(y=0y<Y;y++{
A.isSegment_lock(y);
for(x=0;x<X;x++){
A.idata]y][X] = expression;

}
A.Segment_unlock(y);
}

07 0DO00O0OO0oODoOooo
Fig. 7 The access to shared variable
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Fig. 8 Member functions of shared_variable class
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for(count=0; count<NUM; count++){
for(y=id*n; y<(id+1)*n; y++){
B.check_assignment(i-1,n);
A.isSegment_lock(y);
for(x=0; x<X; x++){
A.idata]y][x] = (B.idata[y-1][x]+B.idata]y][x])/2;
}

A.plus_assignment(y); @
A.Segment_unlock(y); T 2
}

for(y=id*n; y<(id+1)*n; y++){
A.check_assignment(y-1,n+1);
B.isSegment_lock(y);
for(x=0;x<X;x++){
B.idata]y][x] = (A.idata[y-1][x]+A.idata[y][x])/2;

T

©)

A.plus_assignment(y);
A.Segment_unlock(y);

09 O0OO0ODOOOOOOODOOODOO
Fig. 9 A parallel program with a dependency
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Shared_variableA(GR_FLOAT,ROWS,COL S,BLOCK);

my_id=grinit); / ~000000IDOOO
computers=gr_get np(); /00000000
start = (ROWS/computers)*my _id;

for(y=start;cal c=0;cal c<kROWS;y++,cal c++){
y %= ROWS;
A.isSegment_lock(y);
for(x=0;x<COL S;x++){
for(k=0;k<COL S/computers;k++){
A fdataly][x] += Bly][k]* C[K][x];

nooo

}

A.Segment_unlock(y); /O0o0o00d

}

010 0000000000000D
Fig. 10 The parallel programming for matrix
multiplication

for(int n=0;n<NSTOP;n++){
for(int x=start;x<end;x++){

Hy.check_assignment(x-1,n); /00000000

Ex.isSegment_lock(x);

for(int y=LM;y<JJ-LM;y++){

for(int z=LM;z<KK-LM;z++){
Ez.fcube[X][y][z] = Cez[X][y][z]*Ez.fcube[x][y][z]

+CezI[x][y][z)/DX*(Hy.fcube[X][y][z]-Hy.fcube[x-1][y][z])
-Cezl[x][y][z)/DY*(Hx.fcube[x][y][z]-Hx.fcube[x][y-1][z]);

}
Ez.plus_assignment(x);
Ez.Segment_unlock(x); /00000000

}

gooooooooooog

for(int x=start;x<end;x++){
Ez.check_assignment(x+1,n+1); /00000000
Hy.isSegment_lock(x);
for(int y=LM;y<JJ-LM;y++){

for(int z=LM;z<KK-LM;z++){

Hy.fcube[x][y][z] = Hy.fcube[x][y][z]
-Chz*(Ex.fcube[x][y][z+1]-Ex.fcube[X][y][z])
-Chx*(Ez.fcube[x+1][y][z]-Ez.fcube[X][y][z]);

}

}
Hy.plus_assignment(x);// D0 000000
Hy.Segment_unlock(x);

}

}
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oo
Fig. 11 The parallel programming for electromagnetic
simulation using the FDTD method
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Fig. 12 Speed up rate of execution time for matrix
multiplication
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Fig. 13 Speed up rate of execution time for electromag-
netic simulation using the FDTD method
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