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ABSTRACT

In this<paper, we propose a new task scheduling scheme for bus-based cluster architectures and analyze performance of the scheduling
scheme which has been implemented in a PC cluster. The implemented scheme schedules the tasks of a task graph to the processors of a PC
cluster, and it reduces parallel execution time by selectively duplicating critical tasks using heuristic. Experimental results show that the proposed
scheduling scheme produces better parallel execution time than the other scheduling scheme.
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compute ESTVi), ECIVi), LSTi), LCT(i), level(i), CPT(1), CCPT(i)
for all nodesi ev.

oA 2:
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i=0

n, = first element of queue
assign 7. toa W,
while (not all tasks are assigned to a workstation) {
for (gindex=0 ; num_of_task-~1 ; gindex++) dupflaglqindex] =0
ny= CPTx)
if (n, already been assigned to another workstation) {
n,= another parent of #, which has not yet been assigned
to a workstation
If ((LST(x) - LCT{y)) = ¢5,) then// %, is not critical for %, //
{ n, =7 ; dupflagly]l = 1}
else
candflag =0
for another parent #. of 7., 2=y
if (ECT(x)+ €)= (ECI2) +Ca) &&
7, has not yet been assigned to a workstation) then
{ny= n.; candflag = 1}
endif
if (candflag = 0) {7,= 7 ; dupflagly] = 1}
endif
}
endif
assign 7y to W
ne=nm,
if %, is entry node
assign 7. to W
for (gindex=0 ; num_of_task ~ 1 ; gindex++)
if (dupflaglgindex] =1 && CPT{(gindex) is in W;)
assign 7 gnder to Wi
7, = the next element in queue which has not yet been assigned
to a workstation
increment {
assign 7, to W;
}endif

9 3:
/48 1) F8Y 232 olFojn faa FEAHE
2) bus_slot Jist : IES § Aol AL 7hsd €58 Ued
2715 1[0, 0], B4 : [y, e, [s2, €2], -, [s4, 1 //
let there exit n task clusters on n workstations, ie. { W, W, W,-1}
while (not all nodes be scheduled) do {
for (i=0;i<0;i++) { .
select the node 7; to be scheduled from W
let there exist p parents of #;, ie. { % %5 %)
if (all /s p parents have been scheduled) {
for (k=1;k<p;k++) {
If (%, was scheduled onto W)
if (tmp rst of #; <tmp_rct of #;,) tmp_rst of %, = tmp_rct of %,
else {
let] s:» ;] be the first slot in bus_slot_list for %,

if (((e-si+1) 2 €4, i) && (8: = RCT of %)) {




slot_busy = s;+ Cj,j
substitute [ s ] to [s;i+ €y, @]

else
if ((RCT of 5+ €j,j) < e)) {
slot_busy = RCT of #i,+ €j,j
substitute [s;» ;] with [s;, RCT of %] and [RST of %, +
Cis el
}
, if (tmp_rst of #,;<slot_busy) tmp_rst of #;= slot_busy

if (tmp_rst of #,< W_busy) {
tmp_rst of #;= W;_busy

tmp_rst of #;=tmp_rst of %+ Cj,;
W,_busy = tmp_rct of #;

}
}
if (RST of #, is not assigned) {
§{ST of #;=tmp_rst of #, ; RCT of #;=tmp_rct of %,

else
if (tmp_rst of #;< RST of #;) {
RST of 7;= tmp_rst of #;; RCT of #;= tmp_rct of #;

}
}
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void calculate(double msecs, int rank, char *tasknode) {
double start, stop, secs ;
secs = msecs / 10000 ;
start = MPI_Wtime() ;
stop = start + secs;
while(MPI_Wtime() < stop) ;
printf(“Finished [%s] By P[%d]\n,” tasknode, rank) ;
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#include <stdio.h>
#include <stdlib.h>
#include <mpi.h>
#include <sys/time.h>

static struct timeval start_time ;
static struct timeval finish_time ;

static char *buffer ;
static int iproc ;
static int nproc ;

double roundtrip(int count, int size)

MPI_Status status ;
inti;
double elapsed_time ;
gettimeofday(&start_time, (struct timezone *) 0) ;
if ( iproc == 0 ) for (i=0 ; i<count ; i++)
MPI_Send(buffer, size, MPI_BYTE, 1, 0, MPI_COMM_WORLD) ;
else for (i=0 ; i<count ; i++)
MPI_Recv(buffer, size, MPL_BYTE, 0, 0, MPL_COMM_WORLD,
&status) ;
gettimeofday (&finish_time, (struct timezone *) 0} ;
elapsed_time = ((double)((finish_time.tv_usec - start_time.tv_usec) *
0.001 + ((finish_time.tv_sec - start_time.tv_sec) * 1000.0 ))) ;
return (elapsed_time / ((double) count)) ;
}

int main(int argc, char *argv(])

{
MPL_Init(&arge, &argv) ;
MPI_Comm_size(MPI_COMM_WORLD, &nproc) ;
MPI_Comm_rank(MPI_COMM_WORLD, &iproc) ;

if (nproc !'=2 ) perror(“Fatal run time error : number of process—
( ors must be 27) ;

inti;

double elapsed_time ;

buffer = (double *) malloc(512%1024*sizeof(char)) ;

for (i=0;1<512*1024 ; i++) buffer[i}=1;

elapsed_time = roundtrip(1, 512%1024) ;

if (iproc == 1) {
printf(“Total Time(512Kbytes) : %.2f ms\t,” elapsed_time) ;
printf(“Speed : %.2f Kbytes/ms\n,” 512/elapsed_time) ;

}
free(buffer) ;

MPI_Finalize() ;
return 0 ;
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