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FFT Performance on BG/P (strong
scaling)
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Summary

High performance and enhanced productivity

Beat standard numerical linear algebra package
— Parallel matrix multiplication: 36% faster (256 cores)
— Parallel Cholesky factorization: 9% faster (256 cores)

Improved FFT performance
— Weak scaling: 38% over MPI (16K cores)

— Strong Scaling: 20% over MPI (16K cores)

Native GASNet collective implementation for large
scale BlueGene systems

— Broadcast: 3-4 times speedup

— Exchange: 2-3 times speedup
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Comparison of Algorithms
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Appendix (Slabs)

Algorithm 2 FFT Slabs

1: Let myPlane = MYTHREAD / TY
2: Let myRow = MYTHREAD % TY
3: For MPI Prepost all recvs for First Communication
Round
: BARRIER
. for plane = 0 to % do
for row =0 to 75~ do
do 1D FFT of length NX
end for
Pack the data for this plane
fort=1t<TY;t=t+1do
initiate communication to thread myPlane X T'Y +
(t + myRow)%NTY
end for
: end for
: Wait for all communication to finish
: Unpack all the data to make Y dimension contiguous
: For MPI Prepost all recvs for Second Communication
Round
: BARRIER

for row =0 to T do

do 1D FFT of length NY
end for

Pack the data for this plane
fort=1,t<TZ;t=t+1do
initiate communication to thread
((t + myPlane)%TZ) x TY + myRow
end for
: end for
: Wait for all communication to finish
: Unpack all the data to make Z dimension contiguous
. for plane =0 to ¥ do
for row =0 to % do
do 1D FFT of length NZ
end for

. end for




Node Configurations

16 x 16
16 x 32
32 x 32
64 x 32
64 x 64
64 x 128
128 x 128




UPC Semaphore (P2P sync

#include <upc.h>

void upc_sem_post(upc_sem_t *s);
void upc_sem_postN(upc_sem_t *s, size_t n); /* only valid for INTEGER sems */

void upc_sem_wait(upc_sem_t *s);
void upc_sem_waitN(upc_sem_t *s, size_t n); /* only valid for INTEGER sems */

int upc_sem_try(upc_sem_t *s);
int upc_sem_tryN(upc_sem_t *s, size_t n); /* only valid for INTEGER sems */

Description:
upc_sem_post(N): atomically increment the logical value of semaphore s by 1 (N)

upc_sem_wait(N): suspend the calling thread until the logical value of semaphore s is ;= 1 (N), then
atomically decrement the value by that amount and return. If multiple threads are simultaneously blocked

inside wait, (only valid for UPC_SEM _MCONSUM ER) then it is undefined the order in which they will
be serviced (no fairness guarantees)

upc_sem_try(IN): A non-blocking variant of upc_sem_wait(IN). Attempt to perform a upc_sem_wait(N) on
s. If the operation can succeed immediately, perform it and return non-zero to indicate success. Otherwise,
return zero to indicate failure.

upc_sem_post(N) implies a upc_fence operation upon entry to the function, upc_sem_wait(NN) implies a
upc_fence operation immediately before exiting, and upc_sem_try(IN) implies a upc_fence operation imme-
diately before a successful completion.




UPC Semaphore (Memput)

#include <upc.h>

volid upc_memput_signal (shared void *dst, const void *src, size_t nbytes,
upc_sem_t *s, size_t n);

void upc_memput_signal_async(shared void *dst, const void *src, size_t nbytes,
upc_sem_t *s, size_t n);

Description:

Perform a memput with the same data movement semantics as upc_memput, and increment s by n when

the transfer is complete. Requires upc_threadof(s) == upc_threadof(dst).

Both functions MAY return on the initiator before the transfer is complete at the target — the semaphore
on the target will be atomically incremented by n when the transfer is globally complete.

No explicit notifications or guarantees are provided to the initiator regarding the completion of the transfer
at the target (remote completion).

bupc_memput_signal returns as soon as the source memory is safe to overwrite (ie it blocks for local com-
pletion of the transfer), whereas bupc_memput_signal_async MAY return earlier, while the source memory
is still in use (and therefore not safe to overwrite). Callers of bupc_memput_signal_async are responsible for
enforcing their own synchronization from the target thread to the initiatior thread, in order to decide when
the source memory is safe to overwrite.






