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An Auto-Tuning Method for Recursive BLAS Libraries
on SMP Machines

Yasuo Kinoshita' Takahiro KatagiriT’TT Toshitsugu Yuba'

In order to perform a numerical computation library at high speed, it is necessary to optimize parameters according
to the size of cache, the number of processors, etc. For this reason, the auto-tuning software, which optimizes these
parameters according to computer environments, has been developed. For example, ATLAS (Automatically Tuned
Linear Algebra Software) is well-known auto-tuning software. In this research, BLAS is implemented as a
recursive manner using ATLAS, and is parallelized to archive high performance in SMP type parallel machines.
We call this method AutoTuned-RB -- it can optimize the parameter for the number of recursive levels. As a result
of performance evaluation, about 90% of efficiency to the peak performance in 16 CPUs on the SGI Origin, and the
maximum speedup factor of 3.3 times to the performance of ATLAS, are obtained.
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BLAS (DGEMM)

1 DGEMM

function [C(1:M,1:N)] = RB-GEMM (C(1:M,1:N),
A(1:M,1:K),B(1:K,1:N),m,n,k)
ifm=1andn=1and k=1 then
DGEMM (C(1:M,1:N),A(1:M,1:K),B(1:K,1:N));
elseif m = max (m,n,k) then
ml =m/2;
RB-GEMM(C(1:m1 mb,1:N),
A(1:ml mb,1:K),B(1:K,1:N),m1,n,k);
RB-GEMM/(C(m! mb+1:M,1:N),
A(ml mb+1:M,1:K),B(1:K,1:N),m2,n,k);
elseif n = max (m,n,k) then
nl =n/2;
RB-GEMM(C(1:M,1:nl nb),A(1:M,1:K),
B(1:K,1: nl nb),m,nl,k);
RB-GEMM(C(1:M, n1 nb+1:N),A(1:M,1:K),
B(1:K, nl nb+1:N),m,n2.k);

m2=m-ml;

n2=n-nl;

else
k1l =k/2; k2 =k -kl;
RB-GEMM (C(1:M,1:N),A(1:M,1:k1 kb),
B(1: k1 kb,1:N),m,n,k1);
RB-GEMM(C(1:M,1:N),A(1:M, k1 kb+1:K),
B(kl kb+1:K,1:N),m,n,k2);
end
2 Gustavson BLAS
2 DGEMM 2
C MxN A MxK B KxN
n m k
( )n
A B ()m B C ()
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