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Evaluation and Analysis of Effects of Auto-vectorization in Typical Compilers

LI Chun-jiang HUANG Juanjuan XU Ying DU Yunfei CHEN Juan
(Institute of Computer, School of Computer Science, National University of Defense Technology, Changsha 410073, China)

Abstract  SIMD(Single-Instruction-Multiple-Data) architecture plays an important role in the architecture of modern
processors. Also,it is supported in multiple types of homemade high performance general purpose processors. For ex-
ploiting the data-parallel performance potentials of the short vector processing ability presented by the SIMD architec-
ture, the auto-vectorization of compilers is one of the main means for improving the performance of applications, Evalua-
ting the effects of auto-vectorization in typical compilers using mature commercial general purpose processor with SIMD
support,is beneficial both to processor architecture design and to compiler analysis and design. We evaluated the effects
of auto-vectorization in the typical compilers (including Intel compiler, PGI compiler and GCC compiler) with the stan-
dard benchmarks SPECCPU2006 and SPECOMPM2001. Then taking the open source product level GCC compiler as
the target, we thoroughly evaluated the effects of auto-vectori-zation in GCC with hand-coded program segments (mainly
multiple types of loops) , and we analyzed the ability and limitations of the current implementations of the auto-vectori-

zation in GCC. Our work provides a valuable contribution for the research and development of auto-vectorization in com-

pilers,
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int N 3
struct strutl {
int *a;
}s
struct strutl s;
int foo(struct strutl s){
int i;
for (i = 0;I << N;i++) {
s.ali] = 5;
}
return 0;

}
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int sum;
int a[1287;
void foo(void)
{
int i3
for(i = 0;1 < 64;i++)
{
sum += a[2 % i];
sum += a[2%i+ 1];
}
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i=0;

goto(D. 1591);

(D. 1591);

D, 2691=1%2;

D. 2692=alD. 26917;
sum. 0=sum;

sum. 1=D. 2692+ sum. 0;
sum=sum. 1;

D. 2691=ix 2;

D. 2695=D, 2691+1;

D. 2696=a[D. 2695];
sum. 0=sum;

sum. 2=D. 2696+ sum. 0;
sum==sum. 2;

i=it+1;

(D. 1591);

if(i<{=63) goto(D. 1590) ; else goto (D, 1592);
(D, 1592>;

D. 2698= sum;

return D, 2698;
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oo(int M,int N,int K){
int i,j,k;
int sum;
int in[N-+KI[M1, coeff(N1[M1,o0ut[K];
for(k=0; k<<K;k-++){
sum = 03
for (i = 031 < Nji+—+)
for (j = 0;j < M;3++)
sum += in[i+k][j] * coeff[i][j];
out[k] = sum;
}

return 0;
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typedef int aint __attribute_ ((__ aligned__(4)));
int a[256],b[256],c[2567;
foo (int n,aint *
{
int i;
while (n——){
xpt+ = xqt++ + 5;
}
for (i=0;i<n;i++){
ali] = b[i+1] + <[i+3];
}
for (i=0;i<n;i++){
i =alil;
b(i] = (G > MAX ? MAX:0);
}
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# define N 256
int * pOutput;
foo(int * plnput){
int i;
int a,b,c;
int M00,Mo01,M02,M10,M11,M12,M20,M21,M22=10;
for (i=0;i<{N;i++)
{
a="* plnput++;
b="* plnput++;
c=* plnput+-+;
* pOutput++=MO00 % a+MO01 * b-+M02 * c;
* pOutput-++=M10 % a-+M11 % b+MI12 # c;
* pOutput+ +=M20 * a+M21 * b+M22 * c;
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