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Network Interface Acitive Messages on SMP Clusters

MOTOHIKO MATSUDA,t YOSHIO TANAKA," KAZUTO KUBOTA?
and MITSUHISA SATOt

NICAM is a communication layer for SMP PC clusters connected via Myrinet, designed to
reduce overhead and latency by directly utilizing a micro-processor equipped on the network
interface. It adopts remote memory operations to reduce much of the overhead found in mes-
sage passing. NICAM employs an Active Messages framework for flexibility in programming
on the network interface, and this flexibility will compensate for the large latency resulting
from the relatively slow micro-processor. Running message handlers directly on the network
interface reduces the overhead by freeing the main processors from the work of polling in-
coming messages. It also makes synchronizations faster by avoiding the costly interactions
between the main processors and the network interface. In addition, this implementation can
completely hide latency of barriers in data-parallel programs, because handlers running in the
background of the main processors allow reposition of barriers to any place where the latency
is not critical. '
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Table 1 Aggregate bandwidth of the memory bus.
TakyH | V-F | A4 | aE-
360.0 91.1 85.6
258.2 106.6 88.9
251.7 106.6 87.7
250.3 99.7 88.3
(HA MB/s)
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Table 2 Barrier synchronization time of a single node.

7o+ y4¥ | PPro SMP | Sun SMP
1 0.11 0.05
2 1.09 1.84
3 1.78 2.23
4 1.83 2.70

(B psec)
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Fig.7 Speed-up difference of Laplace solver between
overlapping and non-overlapping versions.
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_cshift(caddr_t dst, caddr_t src, int dir,
int off, int siz)
{
/*self i3/ —F FFx*/
/*nodes 134& ./ — N $x/
# if BSP
nicam_barrier(barr_flag) ;
while ( *barr_flag != 1 );
# endif
shift_sense = !shift_sense;
nicam_bcopy_notify(self, (src + off),
(self+nodes+dir)%nodes, dst, siz,
shift_flag, shift_sense);
while ( *shift_flag != shift_sense );
}

_reclaim(caddr_t storage)

{

# if BSP
free(storage);

# else
insert_to_pending_list(storage);
nicam_barrier(storage);
/MERCELBDONDENTF v %/

# endif

}

B8 Ctt+ 7—=5H|7 477U TO cshift P — F s
Fig.8 A skeleton of the relaxed cshift code.
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Fig.9 Relaxation effect in cshift operation.
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