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Memory Access Optimization for Vector Program of SIMD Form

XU Jin-long ZHAO Rong-cai XU Xiao-yan
(State Key Laboratory of Mathematical Engineering and Advanced Computing, PLA Information
Engineering University , Zhengzhou 450001, China)

Abstract There are two ways to get vector program,one is handwritten, and the other is generated automatically by the
compiler. Limited to programmers and parallel compiler’ ability, there always is some optimization space in vector pro-
gram. The optimizing compiler concernes most about how to transform the serial program into vector form, rarely do
further optimization after the vector form generating. We proposed a memory access optimization method for vector pro-
gram of SIMD form. Firstly it determines that whether the program needs to be optimized. If optimization is needed, re-
dundancy optimization and align optimization will be implemented for the vector form program. Experimental data show

that the proposed method can significantly improve the running efficiency of the program,and the goal is achieved.
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it T —F# A R BAMAER, B R ENBF TRk
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GCC B#) BB A 3% loop-based [Aj Bk ik, Fobfhy
B WS FEASRE B IE R IR, DB IR U AR R IR R IS A A
B UTFEAESE, B2 B R AFTHITFRESN, Bk
GCC B AT SLP J#:k 4L NIHAT B T hBE
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vregl = vload(ai])
vreg2 = vload(a[i+1])
vegd = vioadfii3)  Vioadlie3) __ viosdlitd)

vreg5 = vload(a[i+4]) P
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vreg2= shuffle (vregl, vreg5, modl) HJi& X K : ¥ vregl
B 3 NICEEEA vreg2 MIRT 3 MELL, HF vregd W —ATT
HEA vreg2 MBS —/MENL,
vreg3= shuffle (vregl, vreg5, mod2) By & X H: ¥ vregl
RGP TCEEA vregd MRTHIMENLL  HF vregt MBTHINIT
REA vreg3 METMRENL.
vregd = shuffle (vregl, vreg5, mod3) ByiE X g : ¥ vregl
HBRSE—DTTEEA vregs B —MENL ¥ vregs BIHET 3 1
TEEBEA vregd WE 3 ML
vregl = vload(a[i])
vreg$ = vioad(a[i+4])
vreg2 = shuffle(vreg!,vregS,mod1)

vreg3 = shuffle(vregl,vreg5,mod2)
vregd = shuffle(vregl,vreg5,mod3)
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OFMAAH B HNAFAENFHMBUF BINE =
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. B3 BEEHEAHICH vshuffle_stmt_set, scope_
cover_load_set #1 vshuffle_stmt_set Bt 2 LIL/E BAB AN
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LSS BB AT E B, vshuffle_stmt_set H #iF 4)
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R, SRR —MIENERF  FE#TEBRES T U
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HAE, MR FEN AR B,

5 MRS
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Frot )R LAl B LR F B AT A D .
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for(i;1<<N;i++){

vw=X1 % fin[¢—1] +X2 * fin[¢—2] +X3 * fin[¢c]+ X4 * fin[ c+
39991+ X5 * fin[ ¢ —40017;

ve=X1 * fin[c+1] +X2 % fin[c+2] +X3 * fin[c]+X4 * fin[c+
4001]+X5 * fin[ c—39997;

vn=X1 * fin[¢—4000]+ X2 * fin[¢—8000]+ X3 * fin[c]+X4



fin[c—4001]4X5 * fin[c—39997;

vs=X1 * fin[ ¢+4000]4+ X2 * fin[c+ 80001+ X3 * fin[c]+ X4 *
fin[c+39997+X5 * fin[c+4001];

ve=X1 * fin[c] +X2 * fin[c—1] +X3 * fin[c+1]+ X4 * fin[c—
4000]-+X5 * fin[ c+40007;

fout[ c]=vw+ve+vn+vs+ve; c++;)}
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for(i;i<<N;i+=4){
vregl=vld(fin[c—2]); vreg2=vld(fin[c—1]); vregd=vld({in
Leds
vregd=vld(fin[c+11); vregb=vld(fin[c+2]);
vregb=vld(fin[¢—4001]); vreg7=vld(fin[c—4000]); vreg8=vld
(fin[¢—3999]);
vregd=vld(fin[ c+39997); vreglOo=vld(fin[c+4000]); vregll=
vld(fin[c+40017];
vregl2=vld(fin[ c+8000); vregl3=vld(fin[c—80007);
v_vw=X]1 % vreg2+ X2 * vregl +X3 * vreg3+ X4 * vregd+ X5 *
vregb;
v_ve=XI1 % vregd + X2 % vregh+ X3 % vreg3-+X4 * vregl1 +X5 #
vreg8;
v_vn=X1 * vreg7 + X2 * vregl3+ X3 * vreg3+ X4 * vregb+X5 »
vreg8;
v_vs=X1 % vreglO+ X2 % vregl2+X3 * vreg3+X4 % vregd+ X5 *
vregll;
v_ve=X1 % vreg3 + X2 * vreg2+ X3 * vregd + X4 * vreg7+ X5 *
vreglO;
v_fout=vw+ve+vn+vs+vc;
vst(v_fout,fout[c]); c+=4;}
H5 WKEERSWE KRR
DEmEiEaH
vregl =vld(fin[ ¢—1]) ; vreg2=vld(fin[c—1]);
vreg3=vld({in[c]) ; vregd = vld(fin[c+1]);
vregb=vld(fin{ c+2]);
DRALE
vrega=vld(fin[c—47) ; vreg3=vld(fin[c]);
vregb=vld(fin[c+4]);
vregl =shuffle+from(vrega vreg3);
vreg2=shuffle+from(vrega vreg3);
vregd = shuffle+from(vrega3 vregb);
vreg5==shuffle+from(vrega3 vregb);
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