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Abstract

ber of loops which are short of iterations can not provide sufficient parallelism, and it is difficult to achieve them with

Large-scale SIMD architecture provides stronger vector parallel support on hardware. However,a large num-

the equivalent vector mode. In order to make full use of SIMD, this paper presented a vectorization method which can
use non-full length of SIMD vector instruction. This paper studied the vector register usage, achieved a non-full vector
operation based on non-full length usage of vector register, which can vectorize short loops. Finally, this method was
used to vectorize the common loops. Moreover, This paper provided a benefit analysis method to guide the vectorization

method. Experimental results show that the method is available, the target loops of the selected test programs are vec-

torized and the average speedup is about 1, 2,
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M Erb St ek E & B, ATIVHTERE S MFE Rk
AR, WAL AR A0 AT RE KL IR &, SR WK 2R R 3
WA BRI, FEATES B HTFRREEE
R AN, TR T Y145 . B E5H . SIMD(Single
Instruction Multiple Data)45#4. SIMD K5 Rt 22 24~ ThBE
BB AT — &84 R/ S RHFTHE, BB —F/
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LOOP(Not Enough Iteration Loop),

1 For(i=0;i<31;i++){

Ali]=B[i];
}
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EXZEREEARTIE BRI (863) (2009AA01220) , “4% 5 2”8 Fo & i (20092x10036-

#ER 098, B, Wt4E, FEHFRIR AT, E-mail: longkaizh@126. com; }MFER (1957 ), B, HF, M LA, TEFRFE D
KRG EHRIES, B MA89—), B, B4, FEMREE NIITHRIE.

» 229 -
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BEMERREA . 7£ESHFTHEERT, BB BT
B R RIRBEZ X F I RE, R Z A FRE,
TERGIE AT R, Bk E R KE 512 £, %f
Fo32 R, B EF R 16, H7F—MRER 512 X 5.
i=0 REFRFUIEN, B8R, a[3].6[3]1hIEX FHRAHE.
HFVIFREE a[0],a(81, a8« I, ] HEHK., &Y
YGEAR T TRl BB o[ 81,6081, AR A VS FE 6 52 X1 55 84, J5 B
5 WA ERTEIRSN, IS WA 6 A TR AESR,
loopl 9 847 LAEFR, loop2 AXFFFHITERR. loop2 BERIREL
AR B TR, RA R B S R = RIE .

loop:

for(i=0; i<N; i++){ loopl:  for(i=0; i<5; i++){
A[i+3]=B[i+3]; A[i+3}=B[i+3];}

} loop2:  fori=s; i<N; i++){
Ali+3]=B[i+3];}
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SNFEE, —REARLSHETHE 7(b) FiR KR
K LG FRIEFERE T NEI_LOOP, 3% KR 2 , MELL
Mg 15 B4R s EARTEI S AR ECh  BE B F RS ATHI AR
BH I EERE.
for(i=0;i<Calign_begin;i+-+){
loop_body
}
(a) F B3R
for(i=0;i<align_begin;i+-+){ //%{EFHF
loop_body
}
for(i=align_begin;i<Calign_end;i+-+){ //FE&K{EHF
loop_body
!
for(i=align_end;i<<N;i+-+){//BY&¥HF
loop_body
}

(DR
A7 R

()RR R B

—FE A ER R BRFEUFBRILREEEIL
WO BRI S B IEHEARI, T X R AT LAE o ) B R 2R B
BULR U5 JLO AR BIE IR (TR B M i e il
S B BR A1 38 6995 B0 T S 4K M, AT 9 B AR BE RO TR PR 4B K
.

R X T I B R LR B TR A R B g = AR A
7(b)FrRBE R, 3F Bk BIEF AT REWA B ik k%L,
3.3.2 GELFTE

A B ) B Ak 7 R e SEHE 18] B AL 2 BT Se R RPN A
AR AR BB A B AR R BATHAT , R BE B
HIER B LT R E, AR EN ERER T HEEN
WA E MR, T LB A RIEI TR R, dok
{EEBITHAT. AR AL T 4%t NEI_LOOP & dE 9 2R 8 (1]
‘AL, Rl A% F RA R RA TR ZREEARY
EAEEL REFAETgEm L. 8RR TAXKNE
HR.

e 232 o

BERK BN

<R VE—E

(FRAEREIAAER) GRERERFEAAED)
B8 BB RR

4 KaSH

4.1 BEHSH
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4.2 Wi EHE
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24

B=$_4,‘I(CV,~—ITER*CS,') D
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