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ABSTRACT

The matrix multiplication is one of the most common operation and solution of science
and engineering applications i.e. an approach of all-pair shortest path with the modified matrix
multiplication, steel-structure design, graphic design and computing, etc. Time complexity of the
sequential matrix multiplication is O(n3) for any matrix size nxn. However when the
applications need very large matrix size, the sequential matrix multiplication cannot finish in
reasonable time and hence parallel matrix multiplication is introduced to reduce the sequential
computing time. This study proposes and implements the practical coarse-grained parallel matrix
multiplication on the cluster of PCs using MPI (Message Passing Interface) standard.
In particular, three parallel matrix multiplication methods are presented, according to data
partitioning schemes for decomposing matrix A and matrix B, data communication and replicated
data policy namely: 1) rbmm_w (Row-Block Partitioning Matrix Multiplication with replicated
data), 2) rbomm_wo (Row-Block Partitioning Matrix Multiplication without replicated data) and
3) cbmm_w (Checkerboard-Block Partitioning Matrix Multiplication ‘with replicated data).
The first method is the existing one on the cluster of PCs, while the last two methods are
proposed in this thesis. Specially the last one is introduced by combining the advantages of the
first two methods. Finally, the system performance of sequential and parallel processing of the
matrix multiplication have been compared and evaluated in terms of response time, speedup and
efficiency. On the cluster system of size up to 9 processors, the experimental results showed that
the introduced cbmm_w strategy yielded nearly ideal speedup, which was 3.63 for P=4. In
addition, the comm_w method performed the improved performance upto 12% over that of the

existing rbmm_w method and 37% over that of the rbmm_wo method.



