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Implementation of Strassen’s Matrix Multiplication
Algorithm for Heterogeneous Clusters

YUHSUKE OHTAKI,* DAISUKE TAKAHASHI,tt TAISUKE BOKU*t
and MITSUHISA SATOft

In this paper, we evaluate the performance of Strassen’s matrix multiplication algorithm
in a heterogeneous clustering environment. In the heterogeneous clustering environment, an
appropriate data distribution is the most important to achieve maximum performance as a
whole. However, Strassen’s algorithm reduces a total operation count to about 7/8 times per
one recursion and hence recursion level has an effect on a total operation count. Thus, we need
to consider not only load balancing but recursion level in Strassen’s algorithm. In order to
minimize execution time, we consider CPU performance, communication and recursion level
in the Strassen’s algorithm. As a result, we achieved nearly 20% speedup in a heterogeneous
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clustering environment compared to the conventional parallel Strassen’s algorithm.
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Fig.1 Execution times of Strassen’s algorithm and
traditional algorithm.
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Fig.2 An example of data distribution.
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0 8 broadcast 000 k = 10
Fig.3 An example of broadcast (k = 1).

procedure BMR _Parallel MM
k:=1;
begin
while k <= ,/p do begin
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k:=k+1;
end
end;
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Fig.4 BMR algorithm.
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Fig.5 An example of heterogeneous data distribution
proportional to computational performances.
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Fig.6 An example of recursive data decomposition.
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begin
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Fig.7 Optimal data distribution algorithm for 92 blocks
over p processors.
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procedure Algorithm?2
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begin
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g=g+1
end
end;
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Fig.8 Data distribution algorithm which gives
appropriate number of blocks.
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Fig.9 The process of each processor when we assign
blocks like those in Fig. 6.
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