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e setap :av=_mm256_set pd(a, b, c, d)
o $ER LU RXFav={a, b, c, d} EEHET—E2OO—F

 load@n s : av=_mm256 set pd(x)
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o $ER LYV RXRav={a, a,a, a} 17—3%T7O0—FF+XF
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for(j=A->ptr[i] ; j<A->ptr[i+1] - (4-1) ; J+=4){
av=_mm256 load pd(&A->value[]);
XV =_mm256_ set pd(x[A->index[j]],
X[A->Index[j+1]], X[A->indeX[j+2]], X[A->IndeXx[j+3]]);
DD _ADD_ MULT (av, xv, yv);
}
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if (A->ptr[i+1] - j == 3){// 3D LE
av=_mm256 load pd(&A->value[]);
XV =_mm256 set pd(x[A->index[j]], O, O, 0);
DD _ADD_MULT (av, xv, yv);

}

« FITTRARIERE
e setti B (TUF LT IER)DLE
e RIFRIZEREL2, 1LIZDWLVNTHITD

21




AVXZEFLV=CRSHZR MO DD-SpMV (X9 3>)

Kogakuin Universi

double tmp[4] = {0,0,0,0};
double tmp1l= 0, tmp2=0;

_mm256_store_pd(tmp, yv);
tmpl =DD_ADD(tmpl[1], tmp[2]);
tmp2 = DD_ADD(tmpl[3], tmp[4]);
y[il =DD_ADD(tmpl, tmp2),
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« DD_ADD3[E|(118r5 X )M 5D
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« CPU :intel Corei7 4770K 4core 3.4GHz (AVX2)
o L3 F+yia: 8MB

« AE!):16GB (8GB X2 TaTZ7ILFv2RI)
o AFIY/NVKRIE : 12.8 [GBIs] X 2 = 25.6 GB/s

« OS:CentOS 6.4

« O2/345 :intel C/C++ Compiler 13.0.1
o Scalar :—-03-no-vec —openmp —fp-model precise (FMA7ZZL)
o FMAZZL : —03 —xAVX —openmp —fp-model precise
o FMA®Y : —03 -xCORE-AVX2 —openmp —fp-model precise

« OpenMP R4 22— A : guided (4threads)
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=UIEREA = U EREEL

100R5 D & &1 B (7]

Scalar® & 14 2.57 (3.9)

AVX®D F 38 1.07 (1.6)

AVX2(D H 49 0.73 (1.1)

mEGHAEHE 100 0.66 (1)
ORISR
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ptr 1113 (4|6]|7
index (11211121
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ptr 1134 7"
index |C1)| 211 2
value L 014 7 0
X.hi 11213

X.lo 01010
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ptr 1131467

index [112[1(1|2]1
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@l INNEIE
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ptr 113|467
index | 1121|121
value |1 10|4|3]0|6|0|5]0|2|0|0]3|0|5|0}1|4|0|0]3|0]|0]|6
X.hi 112(3|4|(5]|6|7]8
y.hi v y.lo_v
x.lo o(0ojofjo|0j0O|0O]O 1 136112152 ololol o
y.hi o|jo0fo0|0|0O|0O|O]O av -
ylo |lolo|lo|o|o|o|o0|O 0|6 |0|5]| DD ADD MULT
X.hi_v X x.lo v
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ptr

index

value

X.hi
X.lo
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ptr

index

value

X.hi
X.lo
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1({3|4 7
1121 2 11
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for(i=0;i<N;i++){
yv=_mm256_ zero sd(&yli]);
for(j=A->ptri] ; j<A->ptr[i+1] — (4-1) ; j+=4)
av=_mm256 load pd(&A->value[j*4)]);
xv=_mm256 load pd(&x[A->index[j]]);
DD_ADD_MULT (av, xv, yv);
}

reduction();

o setii R (VP LTI AMNFEE)LGL
- InEALEGL
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x.hi v x.lo_v
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18|14

hi |
1]2|3]|4[5|6T8 y-hi_v y-lo_v
x.lo o|jofojoffo|O|OfoO
ojojojofo|0|0]O v
y.hi load T Tol3]3
o(ojojof0|0|0]O .
X.hi_ v X.lo v
y.lo
o(ojojofo|0|0]O
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ptr

18|14

index

1{2|3]4|5]|6|8

value

[1]o|3[3]of2]0|0]4 JE 6lofof1|o]e|of4a]of5][0]0]0
X.hi

112|13(4|5|6]|7]|8 y.hi v y.lo v

x.10 t{o|3|3|[o]ofo]fo
olojo|o|o|o|o]oO ay 4=
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4 1414141101000

50



AxDO—K, (EL2BERBIEE (=

14

6

Kogakuin Universi
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for(i=0 ; i<N ; i+=4){
yv=_mm256 zero pd(&y[i*4]);
for(j=A->ptr[i] ; j<A->ptr[i+1] ; j++)
av=_mm256 load pd(&A->value[j*4));
XV =_mm256_broadcast_sd(&x[A->Iindex][j]*4]);
DD _ADD_MULT(av, xv, yv);

}
~mm256_store pd(&y[i*4], yv);
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