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Common Description Method of SIMD Instructions
for Providing Performance Portability

YU NAKANISHI,? HIROMASA WATANABE," SHOICHI HIRASAWA
and HIROKI HONDA*®

In recent years, many general-purpose processors have extensions of SIMD instruction set
for multimedia processing. By Descripting SIMD instructions explicitly using assembly lan-
guage and intrinsic function, a programmer can use SIMD instruction effectively. But, they
have a problem on code portability, because of description methods that depend on partic-
ular architecture. In our study, we proposed a common description method for using SIMD
instructions explicitly and developed a tool to convert common description method into a
source code including SIMD instructions effectively. Our method enables a programmer to
use SIMD instructions explicitly while keeping code performance portability. We implemented
some examples by our method and evaluated their performance and performance portability.
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As a result, we confirmed speedup and performance portability.
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for (i =0 ; i <N ; i++){
0 if (x[il>y[il) z[i]l = x[i];
O else z[i] = y[il;
}

(B)
for (1 =0 ; i <N ; i++) {
0 if (x[il>y[il) z[i]
0 else if (x[il<=y[i]) z[i]
}

x[i];
y[il;

01 000ooooooooooooo
Fig.1 Difference in generation condition of SIMD
instructions according to compilers.
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Fig.2 Outline of common description method.
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Fig.3 Load for misaligned memory using shuffle

instruction.
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1: Intput : float **matA, float **matB P
2: for (i = 0 ; i < SIZE ; i=i+1){ SIMD&aEEE
3 for (j = 0 ; j < SIZE ; j=j+1){ ____m V—Ra— I~‘
4 vo.zero(vo.regl); /*00000%*/ . I —_—
....... n
5:  for (k =0 ; k < SIZE ; k=k+1) { , T-BEE
6 /0000 1 !
ﬁ)ﬁ?iﬁ‘t‘c i a
7 vo.regl = vo.regl+matA[j] [k]l*matB[i] [k] */ uELX T—h
a— =
8 vo.regl = vo.vmaddf (vo.regl, EFREXTFAIL 4{/\/7I>Ij</>;(7l &%
9 matA[jl+k, matB[il+k);

10: )
11:  /+ 00000000 */
12:  matC[i]l[j] = vo.vsumf(vo.regl);
13: }
14:}
04 0O00O0DOOOOOODOOOOODO
Fig.4 Matrix multiplication by common description
method.
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Fig.5 The entire flow chart.
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1:(registerset xmm ; 00000000 000000000000000000000000
2: ((%xmmO 128) ; DOoOoooo
3 enmi 1289 00000000000000000
4: (Yxmm2 128) 000000000 APIODDO0OOOO0OO0
5 (hxmn3 128))) 000000000000000000000000
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Fig.6 Example of register set information.

:(builtin

(xmm3) ; OO

(; 000oOooOooooo

(xmml ((reg xmm) ((float) 128)))

(xmm2 ((reg xmm) ((float) 128)))

(xmm3 ((reg xmm) ((float) 128))))

(@vmulf xmml1 xmm2) ; API 0O 0OOO0O

((= xmm3 xmm1) ; 0ooo

(asm "mulps Q@xmm2, Q@xmm3" (xmm3) (xmm2 xmm3))))
07 ArPlDOOOO0OODOOOO

Fig.7 Example of API conversion rule.
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Fig.8 Result on matrix multiplication.
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