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Abstract  Without modifying MPI applications, transparently translating MPI collective opera-
tions into non-blocking ones in communication libraries can overlap collective communication with
the computation following the operations and benefit most current applications. In applications,
the following computation includes communication-unrelated computation(CURC) and communi-
cation-related computation (CRC). CURC is easier to overlap with collective communication;
however, CRC need access communication data and is more difficult to overlap with collective
communication. In the paper, we propose transparent non-blocking collective operations ( T-NBC).
It can obtain the overlap between collective communication and following communication. Besides
the overlap with CURC, it improves the overlap with CRC by transmitting collective messages
with different priorities according to their accessed sequence in applications. Evaluations of micro-
benchmark demonstrate that a large potential overlap between collective communication and fol-
lowing computation can be obtained. In FT (Fourier Transform) and IS(Integer Sort) of NPB
(NAS Parallel Benchmarks) , even following computation dominated by CRC, a large portion of col-

lective communication is overlapped. Their performance is respectively improved by 5% and 36 %.
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AH I B B[] G 5 2 B Ak 3 g% TSC (Time Stamp
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collective operations. Rewriting applications is at a great cost
to redesign and debug these parallel applications.

In this paper. we attempt to implement transparent non-
blocking collective operations without modifying applica-
tions. With virtual memory support, we implement non-bloc-
king collective operations in communication library. Calls of
collective operations are quickly returned from communica-
tion library, even when the collective communication has not
yet (completely) completed. In this way, collective commu-
nication is overlapped with the computation following the op-
erations, so it greatly improves the performance of applica-
tions. Moreover, the method also determines a lower bound
for the performance increase which would be expected when
adopting non-blocking MPI collectives (with the cost of re-

writing the applications).



