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Abstract This paper describes how to reduce the burden of parallel programming by utilizing similar

parallel programs as much as possible. This research first develops a case-base for parallel programming
by making out typical parallel programs for four parallel algorithm classes. Cases consist of indices, a
skeleton, a program, parallelization effects and a history. Skeletons include the most important issues of
parallel programs such as task division, synchronization, mutual exclusion and parallelization methods.
Indices illustrate the features of parallel programs and parallelization effects show speedups. The system
retrieves the most relevant case from the case-base, and adapts it to a given problem automatically or
manually so that the final parallel program is developed.
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main
{ input the number of threads;
input data; initialize a mutex;
get a team ID ;  no. of active threads = 1,

activate a parallel region( team ID, thread_quick );

print the results;

thread_quick
{ get a thread no.;
while(1)
{ wait an activate signal.;
if ( no. of active threads == 0 ) break;
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quick( start of subsequence:L, end of subsequence:R ); 4.2.2 1 >T v 7 X

mutex lock;
no. of active threads——;
mutex unlock;

inactivate myself;

b}
quick( L, R )
{ CALCULATION;

for a larger subsequence
{ if ( amount of data > 1% of the total amount of data )
{ mutex lock;
if (no. of active threads < no. of all threads )
{ no. of active threads++;
search an idle thread;
task assignment(start is i and end is R );
activate the searched thread;
mutex unlock;

quick(i, R); }

else { mutex unlock;
else quick(i,R);

for a smaller subsequence quick(L, j);
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main

{ input the number of threads;
get a team ID;
activate a parallel region( team ID, work );
calculate the Mandelbrot set using data[X][Y];
print the results;

}

work
{ get a thread no.;
for (I = min of X + thread no.; I < max of X;
I += no. of threads )
{ for (J =minof Y;J < max of Y; J++ )
{ CALCULATION;
store the results into data[I][J];

}
}
}
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main

{ input data; input the number of threads;
initialize flag variables;
for ( no. of threads — 2)
create threads( inter_thread, thread no. )
create a thread( tail_thread, thread no. )
top-_thread( 0 );
print the results;

top_thread( thread no. )
{ set the upper and lower edges;
while (upper edge < lower edge )
{ while { lower edge ~ upper edge )
move smaller values to the upper;
adjust the upper edge;
synchronize with a lower thread;
}
}
inter_thread( thread no. )
{ set the upper and lower edges;

while (1)

{ synchronize with an upper thread;
compare the lowest value with the highest value
of the upper thread;
synchronize with an upper thread;
while ( lower edge -1 ~ upper edge )

move smaller values to the upper;
adjust the upper and lower edges;
synchronize with a lower thread;

}
}
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main
{ input the number of threads;
initialize barriers( A & B );
get a team ID ;
activate a parallel region( team ID, worker );
print the results;
}
worker
{ get a thread no; step no. = 0;
calculate an initial value of X ;
while(1)
{ step no.++;
barrier check-in( &barrierA, thread no. );
object( thread no. );
barrier check-out( &barrierA, thread no. );
if ( ( lag == 0 ) && ( step no. < max step no. ) )
the master checks the termination conditions
else break;
step no.+-;
barrier check-in ( &barrierB, thread no. );
object( thread no. );
barrier check-out( &barrierB, thread no. );

input coefficients;

if ( ( flag == 0) && ( thread no. < max step no. ) )[4]

the master checks the termination conditions
else break;

}

object ( thread no. )
{ for (i = thread no.; i < n; i =+ no. of threads )
CALCULATION;
judge if the result satisfies the termination condition;

}
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