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Common Description Method of SIMD Instructions
for Providing Performance Portability

.YU NAKANISHI,t HIRoMASA WATANABE! and HiRoki HONDA

In recent years, many general-purpose processors have extensions of SIMD instruction set
for multimedia processing. Various researches about effective use of SIMD instructions have
been performed. However, if a source code doesn’t have a part that SIMD instructions can be
clearly applied to, it is not easy for a compiler to generate SIMD instructions automatically.
Assembly language and intrinsic function are widely used as methods for using SIMD instruc-
tions explicitly. However, they have a problem on code portability, because of description
methods that depend on particular architecture. In our study, we proposed a common de-
scription method (API) for using SIMD instructions explicitly and developed a tool to apply
common description method to a source code effectively. Our method enables a programmer
to use SIMD instructions explicitly while keeping code performance portability. We imple-
mented Matrix Multiplication and Fast Fourier Transform by our method and evaluated their
performance and performance portability. As a result, we confirmed speedup and performance
portability.
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for (1 20 ; i <N ; 1+){
for (3 =0 ; j <N ; j+){
vo.zero(vo.ragl); /+Eulifi{ks/
for (k=0 ; Kk <N ; k++) {
/ARG
regl = regl + matA[j) [k]*matB[i] (k] «/
vo.regl = vo.vmadd(vo.regl, matA[j]l+k,
matB{i)+k) ;
}
/% <2 MVEROM */
matClil[j] = vo.vsum(vo.regl);
}
}
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(builtin
(xxm3) : A
((xzm1 ((reg xmm) ((float) 128))) ; #RA&EIh37—%
(xzm2 ((reg xmm) ((float) 128)))
(xmn3 ((reg xmm) ((float) 128))))
(Ovrul xomi xmm2)
((= xmm3' xmm1)
(asm “mulps @xmm2, @xmm3" xmm3)))
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