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Low Energy Consumption MPI
Using Hardware Synchronization

Atsusul Hori, ™! Tovonisa KAMEYAMA, !
MitaArROU NAMIKI, 2 Yurcnr Tsugitaf?
and YUTAKA IsHIKAwAT1:14

The power wall of current and future supercomputer is gathering attentions.
The technique of user-level communication to achieve high communication per-
formance is widely used by parallel applications, and processes are spinning-wait
for the incoming messages. This spinning loop in the absence of incoming mes-
sages is simply wasting energy and thus increase the power consumption of a
parallel computer. In this paper, it is proposed to decrease the power used for
the waiting loop by applying the well-known two-phase synchronization tech-
nique. This technique is implemented in two ways; 1) combination of spin-loop
and blocking system call, and 2) combination of spin-loop and using the x86

monitor/mwait synchronization instructions which put computational core into
a low-power mode. Unlike the techniques using the DVFS function of CPU,
our proposed technique does not sacrifice application performance but can save
energy. Evaluations show that more than 3% total system power can be saved
with the F'T application of NAS parallel benchmarks.
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send_message( send_queue );
try_recv_message( recv_queue );
} else {
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