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Abstract: This paper presents \é vectorization algorithm for multi-cluster and VLIW(very long instruction word) DSP
and this algorithm can significantly improve the performance of some compute-intensive programs which are widely
used in DSP field. Via pre-handling the chain of the instruction and synthesizing the special instruction if needed, at last
the algorithm synthesizing the vectorized instruction which the DSP provided. The experimental result shows this
vectorization algorithm achieves 6.60 times performance improvement on average.
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RO =b[i] (load)
R1=c[i] (load)
R2=RO+R1 (add)
a[i]=R2 (store)

B2 RSO0 T 1 n (R

{x,y,z,t}Rm:m+1 =[Un+=8 , 1] -
{x,y,z,t}Rs:st1 = [Uk +=8 , 1]
{x,y,z,t}Rp =Rm + Rs

{x,y,z,t}Rp+1 = Rm+1 + Rs+1
[Um+=8, 1] = {x,y,z,t}Rp:p+1
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Vectorization(L_Func * fn){
for(bb=fn->first _cb ; bb ; bb=bb->next cb){
if( bb->attr->name == “SIMD” ){
Data Flow Analysis(bb ) ;
11 Bl
Change_Global_Array Access(bb ) ;
// AR 4 S B 1 U i) g
Judge_Single_Double_Wogd( bb) ;
Y BT :
Vectorization_TraasforrAation( bb);
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5. B 6(a) T AIEFAAARD, (b) T N FE B Z T HE 4
BE, (c) 0 load. store HFSHI G2 2 J5 4 24t

for(i=0;i<N;++i)
af2i] += blil;
af2i + 1] += c[i];

() TR

RO = bli] (load)
R1 = a[2i] (load)
R2 =R1 + RO (add)
af2i] = R2 (store)
R3 = cli] (load)

R4 = af[2i + 1] (load)
R5 = R4 + R3 (add)
a[2i +1] = R5 (store)

(b) BahHTTRLHE

RO = b[i] (load)
R1 = a[2i] (load)
R3 = c[i] (load)
R4 = a[2i +1] (load)
R2 = R1 + RO (add)
R5 = R4 + R3 (add)
a[2i] = R2
a[2i +1] = R5 (store)

(c) load. _storeffii# MBS IE 16 44k
K6 w-l_oadv store [N T 5 51

(store)
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(4) X} store FEAERATY . store T 558 0
) load fR¥F—2RIT].

(5) XA LK ATY Je Wik load F1 store FAT T
U4 FE RN DU AR ] I Je WA BA 2 AR S 8, G SRANAY
HEAT T DURR RN R M PRI L K LT Rl 4.
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4 SEGEER
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* T PUR T BWCC F 7R B O

[ EEALHE AR AL A IR, G5 SR ek 1 jioz.
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AT LRIA ‘
L (N=1000) i Lt
(cycles) (cycles)

LGRUEH 6002 759 791

s 6000 750 8

B BTG
) 10000 2000 5
EZN

fft_radix4(1024) 148738 27154 5.48
S 6.60

M ERATUUE Y, 0 TR PRG54 L, {3 ]
AT A A, PRI RERSAS 2 6.60 151

Ik L.

for(i=0;i<N;++i)

sum += a[i] *b[i]
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