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GROMACS and network congestion

a network stress-test with MPI_Alltoall
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/* Initiate all send/recv to/from others. */

for (i loops over processes)

{
MPI Recv_init(from i ...);
MPI Send init(to i ...);

}

/% Start all the requests. */

MPI Startall(...);

/* Wait for them all. */

MPI Waitall(...);

/% do the communication -- post *all* sends and re-
ceives: */
for ( i=0; i<size; i++ )
{
/* Performance fix sent in by Duncan Grove
<duncan@cs.adelaide.edu.au>. Instead of posting
irecvs and isends from rank=0 to size-1, scatter the
destinations so that messages don‘t all go to rank 0
first. Thanks Duncan! */

dest = (rank+i) % size;

MPI Irecv(from dest)
}

for ( i=0; i<size; i++ )
{
dest = (rank+i) % size;
MPI Isend(to dest)
}
/% ... then wait for *all* of them to finish: */
MPI Waitall(...);




A network stress-test with MPI_Alltoall
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~ MPI_Alltoall, a parallel matrix transpose
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Higm-lav.el flow control

low-level flow control does not guarantee good performance
for 16+ CPUs

implement own all-to-all
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High-level flow control

ordered all-to-all for single-CPU nodes
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for (i=0; i<ncpu; i++) /% loop over all CPUs */
{

/* send to destination CPU PO |AO Al A2 A3 A0 BO | CO: DO
while receiving from source CPU: %/ S — T —
source = (ncpu+cpuid-i) % ncpu;

p2 | CO Cl C2 C3 A2 B2 C2 D2

MPI Sendrecv(send to dest, recv from source);
/% separate the communication phases: */

if (i<ncpu-1)

MPI Barrier (comm) ;

DO DI D2: D3
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High-level flow control

ordered all-to-all for multi-CPU nodes

/% loop over all nodes */
for (i=0; i<nnodes; i++)

{

/% send to destination node
while receiving from source node: */
destnode = (nodeid+i) % nnodes;
sourcenode = (nnodes+nodeid-i) % nnodes;
/% loop over CPUs on a node: */
for (j=0; j < cpus_per node; Jj++)
{
/% source and destination CPU: */
destcpu =destnode*cpus per node + j;
sourcecpu=sourcenode*cpus_per node+j;
MPI Irecv(from sourcecpu ...);
MPI Isend(to destcpu ...);

}

/* wait for communication to finish: */
MPI Waitall(...);

MPI Waitall(...);

/% separate the communication phases: */
if (i<nnodes-1)

MPI Barrier(...);
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Conclusions

when running GROMACS on >2 Ethernet-connected nodes,
flow control is needed to avoid network congestion

~implemented a congestion-free all-to-all for multi-CPU nodes

lighest network throughput probably for
mbination of high+low level flow control

Indings can be applied to other parallel applications
- that need all-to-all communication
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