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In this paper, we describe the implementation and the performance of message pass-
ing by RICA (Reduced Interprocessor Communication Architecture) in the EM-4 and
EM-X multiprocessor. Dataflow mechanism of EM-4/X supports fine-grain packet
communication very efficiently, which provides low latency communication, and flexi-
ble message-passing with direct remote memory access. We measured the sustainable
bandwidth of simple messages, and the performance of communication intensive oper-
ations such as complete exchange and broadcast by several algorithms.
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lex 1 1634
lex 10 2754
lex 100 16639
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pex 100 12632
rex 1 916
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wex 1 458
wex 10 1018
wex 100 12672
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lib pkt 410
lib 1 864
lib 10 1453
lib 100 6171
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f1§% . Complete Exchange @ 7JLT 1)
A
Linear Exchange —

for(j = 0; j < N_PE; j++){
if(me == j){
for(k = 0; k < N_PE; k++)
if(me != k) receive(k);
} else send(j);
¥
Pairwise Exchange —

for(j = 1; j < N_PE; j++){
node = j " me;
if(me < node){
receive(node);
send(node) ;
} else {
send(node) ;
receive(node) ;

}

Recursive Exchange —

for(i = 0 ; i < log(N_PE); i++){
k = N_PE/(2%#*i);
if ((me%k) < k/2) node = me + k/2;
else node = me - k/2;
if(me < node){

. pack message ...
receive(node) ;
send(node) ;

. unpack message ...

} else {
receive(node) ;
.. unpack message ...

. pack message ...
send(node) ;
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