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Abstract: In this paper, we design and implement an improvement method of overlap between computation
and communication using a protocol offloading capability, called session mode, in the FX100’s Tofu2 inter-
connect. In the session mode, in addition to FIFO read and write pointers in a normal command queue, an
additional pointer, called a session offset, has been introduced in order to control scheduling of the queue.
Using this feature, the basic building blocks of collective communications such as synchronization proto-
cols and triggers of events can be implemented. One of the persistent neighborhood collective operations,
proposed to the MPI-4 standard at the MPI Forum, is implemented using the Tofu2 session mode. The exe-
cution of a communication pattern exchanging ghost regions in one dimensional 3-point stencil computation
is evaluated using the proposed method. It shows that our implementation achieves about 5 microseconds
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for data exchange of 16 KiB.
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int ii, ni = 100, rank;

MPI_Comm_rank(comm, &rank);
for (ii = 0; ii < ni; ii++) {
computeA(bufa); /* update bufa */
if ((rank == 0) && (ii == 10)) {
copy-buf (bufb, bufa); /* from bufa to bufb */

MPI Neighbor_alltoallw(bufb, ..., bufb, , comm) ;
copy-buf (bufa, bufb); /* from bufb to bufa */
} else {

MPIJ\Ieighbor,alltoallw(bufa, e

}
}

, bufa, ... , comm);
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