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Abstract Indirect array index cannot be vectorized efficiently in the existing compiler. It makes the program which con-
tains the indirect array index cannot take advantage of SIMD extension parts. It is a hot topic in research on procedure
vectorization. In order to utilize the SIMD extension parts efficiently and excavate the vectorization potential in the pro-

gram fully,a new vectorization method for indirect array index was proposed in this paper. The performance income

method was provided so as to analyze the performance benefits for various indirect arrays index. The experimental re-

sults show that the vectorization method can significantly improve the efficiency of the execution of program.
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for(n=0;3;n<nri;n++) for(n=0;n<nrizn++)

{ (

is3=23 x shift[n];
shiftvec[is3]=a[n]+b[n];

is3=3 * shift[n];
shX=shiftvec[is3];
} }

for(n=0;n<nrizn++) for(n=0;n<"nri;n++)
{ {

is3=3 % n+1;
shiftvec[is3]=a[n]+b[n];

is3=3*n+1;
shX=shiftvec[is3];

} }
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Fig.1 Examples for indirect array index
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Fig. 3 Principle for indirect array index vectorization
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for(n=0;n<nri;n++) {
[ R e
tmp[0]=shiftvec[3*shift[n]];
tmp[1]=shiftvec[3*shift[n+1]];
tmp|[2]=shiftvec[3*shift[n+2]];
tmp[3]=shiftvec[3*shift[n+3]];
} simd_load(vshX,tmp);

is3=3*shift[n];
shX=shiftvec[is3];
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Fig.4 Vectorization code generation for indirect array index
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1. PRODUCEDURE SIMDCodeGen(G= (N))
2. N<— {n|n€ N.,n is one node in loop}
3. 1A // The indirect array

=

TA //The temporary array
NDi <<— @ //Vi candidates to SIMD for indirect array access

o

nodes
6 NDf <<— @ //Vr candidates to SIMD for formal nodes
7. B //B candidates to BENEFIT for special SIMD code generation
8

for n€ N do
9. if nETA then
10. NDi <<— NDiU {n}
11. else
12. NDf <<— NDfU {n}
13. end if
14.  end for

15. for n€N do
16. if n€ NDi then

17. if B>0 then

18. // The special SIMD code generation method
19. IA—>TA

20. SCALAR LOAD —> SIMD LOAD

21. SCALAR STORE —> SIMD STORE

22. SCALAR COMPUTE —> SIMD COMPUTE
23. else

24. //The serial code generation method

25. SCALAR LOAD

26. SCALAR STORE

217. SCALAR COMPUTE

28. end if

29. else if n€ NDf then

30. //The conventional SIMD code generation method
31. SCALAR LOAD —> SIMD LOAD

32. SCALAR STORE —> SIMD STORE

33. SCALAR COMPUTE —> SIMD COMPUTE

34,  else

35. continue
36. end if
37. end for

38. END PRODUCEDURE
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