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OMPI: A Compile-time Optimizer for MPI Programs
HIROTAKA OGAWA! and SATOSHI MATSUOKA'

MPI is gaining widespread acceptance as a standard for message passing in high-
performance computing, due to its powerful and flexible support of various communication
styles. However, the complexity of its API poses significant software overhead, and as a re-
sult, applicability of MPI has been restricted to rather regular, coarse-grained computations.
Our OMPI (Optimizing MPI) system removes much of the excess overhead by employing
partial evaluation techniques, which exploit static information of MPI calls. Because partial
evaluation alone is insufficient, we also utilize template functions for further optimization.
Benchmarks show that OMPI improves execution efficiency by as much as factor of two for
communication-intensive application core with minimal code increase. It also performs sig-
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nificantly better than previous dynamic optimization technique.
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MPI_Send
(buf, count, type, dest, tag, comm)
void *buf; /* Send Buffer */
int count; /* Data Count */

MPI_Datatype type; /* Data Type */

int dest; /* Rank

(Target Process) */
int tag; /* Message Tag */
MPI_Comm comm; /% Communicator */

MPI_Recv

(buf, count, type, source, tag, comm, status)
void *buf; /* Receive Buffer */
int count; /* Data Count */
MPI_Datatype type; /% Data Type */
int source; /* Rank

(Target Process) */
int tag; /* Message Tag */
MPI_Comm comm; /* Communicator %/

MPI_Status *status; /* Status */

E1 MPI®API O
Fig.1 Examples of API of the MPL.
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