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Empirical Study of Parallelism Throttling Schemes on

a Massively Parallel System
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5 Conclusions

Two throttling schemes implemented on a simu-
lated massively parallel machine are discussed. We
show that runaway program parallelism introduces
unnecessary communication traffic and is detrimen-

tal to system performance. It is observed that
the distributed throttle scheme is more effective
in restraining program parallelism than the cen-
tralised scheme when program parallelism is greater
than machine parallelism, and also vice-versa. Dis-
tributed control enables each cluster to respond and
to react to fluctuations in dynamic program paral-
lelism more readily. Centralisation of process control

increases the latency of initiatin e&pro-cess and intro-
duces a serious traffic bottlen at the lobal re-
source manager. Experimental results mdl-::a.t.e that
detailed measurement of machine loading level in
massively parallel systems, which can be expensive,
is not critical. The approximated load measuring
scheme used is sufficient for effective parallelism con-
trol. Simulation experiments varying the number o[
clusters from four to thirty-two show good s

and demonstrate the scalability of the dlstnbuted
throttle scheme. Memory utilisation reduction of
more than 50%, and throttle overhead of less than
1.5% (measured in terms of additional tokens intro-
duced divided by the total number of tokens) demon-
strate the eﬂ'ectweneas of the parallelism throttle.
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