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Effects of Dynamic Snoop-Protocol Switching
on High-Speed Execution of Doacross Loops

TaxkasHr Matsumorof

In multiprocessor systems, the overheads caused by inter-processor communication and
synchronization continue to be impediments to the efficient execution of parallel programs.
To reduce these types of overhead in shared-memory/shared-bus multiprocessors, we pro-
posed two innovative hardware mechanisms: the Inter-Cache Snoop Control Mechanism
(ICSCM), which switches snoop-protocols dynamically to optimize shared-bus utilization,
and the Mechanism for Integrated Synchronization and Communication (MISC), which ex-
tends the ICSCM to support producer-consumer-type synchronization efficiently. To inves-
tigate the performance improvements effected by these mechanisms, we have developed an
execution-driven multiprocessor simulator and performed simulation experiments on it,
using doacross loops as sample targets. In consequence of the experiments, we have realized
remarkable effects of ICSCM/MISC on the speedup :of doacross loops. This paper reports
the structure of the simulator and the simulation methods, and discusses the results of the
experiments.
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Fig. 3 Sample target program.
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setup(NPROC, myid, &iterO, &iter2, Ziter3);
for (i = myid; i < 3; i += NPROC) {

clil = x[il;
*iter0 = i;
¥

for (; i < N~2; 1 += NPROC) {
temp = x[i] + wi * x[i+2] + w2 * x[i+1]
while (*iter3 < i-3);
temp = temp - w3 * c[i-3];
while (xiter2 < i-2);
cl[i] = temp - w4 * c[i-2];
*iter0 = i;
¥
for (; i < N; i += NPROC) {
cli] = x[i];
*iter0 = i;
}
4 FAERERH - QUFULE R T 0 S5 4
Fig. 4 Parallelized program using sync, variables
(for ICSCM).
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for (i = myid; i < 3; i += NPROC)
c[i] = x[i];
for (; i < N-2; i += NPROC)
clil = x[i1 + wi * x[i+2] + w2 * x[i+1]
- w3 * c[i-3] - w4 * c[i-2];
for (; i < N; i += NPROC)*
c[il = x[il;
B 5 BRARZERLED N MISC 70 /"5 4
Fig. 5 Parallelized program using full/empty bits
(for MISC).
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