gooooooooo

Vol.2016-HPC-155 No.26
2016/8/9

IPSJ SIG Technical Report

Joodoodoodootdoodoodod
XcalableACCUOOUOOD QCDUOOUOOOOO

OO0 oo% 0ooo0! ooo 00! o000 0ooo% oooo!l

0000000000000 00000000000000000000000000000 XcalableACC
O0000000ZXcalableACCOOOOOODOOODDOOOOO QCDOOOOOODO XcalableACC OO
ooooooOO0O0O0O000000000000 QChbOoOOO0O0OoOoooooooooOooo0o000000
gooo0O0O0000ooOo0O000000boO0O000 QCboooooooooooooooo

Parallelization of Lattice QCD by using Xcalable ACC
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Template (a dummy array that represents a global index space)
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#pragma xmp template t(0:N-1)

index 0 N-1

#pragma xmp nodes p(4)
#pragma xmp distribute t(block) onto p
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index 0 N/4-1 N/2-1 3*N/4-1 N-1

double a[N];
#pragma xmp align a[i] with t(i)

node 2 node 4

=0 [Tnederf
index 0 N/4-1 N/2-1 3*N/4-1 N-1
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double a[N];

#pragma xmp template t(0:N—1)
#pragma xmp nodes p(4)

#pragma xmp distribute t(block) onto p
#pragma xmp align afi] with t(i)

#pragma acc data copy(a)
{
#pragma xmp loop on t(i)
#pragma acc parallel loop
for(int i=0;i<N;i++)
ali] = ...

— =
w N = O
—
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double a[N];

#pragma xmp template t(0:N—1)
#pragma xmp nodes p(4)

#pragma xmp distribute t(block) onto p
#pragma xmp align afi] with t(i)
#pragma xmp shadow a[l:1]

#pragma xmp reflect (a) acc
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1 #pragma xmp reduction (4:f) acc
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Compile by

O Omni XACC Compiler »O OpenACC Compiler ' Link .

Base Language +
XMP/XACC/OpenACC directive

Modified Base Language +
XMP/XACC runtime call +
OpenACC directive

Object File Execution File

XMP/XACC Runtime
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typedef struct Complex {
double r;
double i;

} Complex_t;

typedef struct QCDSpinor {
Complex_t v[4][3];
} QCDSpinor-t;
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typedef struct QCDMatrix {
Complex_t v[3][3];
} QCDMatrix_t;

== e e
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QCDSpinor_t v[NT][NZ][NY][NX]; // quark
QCDMatrix_t u[4][NT][NZ][NY][NX]; // gluon

=
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QCDSpinor_t v[NT][NZ][NY][NX]; // quark
QCDMatrix-t u[4][NT][NZ][NY][NX]; // gluon

#pragma xmp template t(0:NZ—1,0:NT—1)
#pragma xmp nodes p(k,*)

#pragma xmp distribute t(block, block) onto p
#pragma xmp align v[i][j][*][*] with t(j,i)
#pragma xmp align u[«][i] [j][*][+] with t(j,i)
#pragma xmp shadow v[1:1][1:1][0][0]
#pragma xmp shadow u[0][1:1][1:1][0][0]
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#pragma xmp reflect(u,v) width(/periodic/1:1,1:1,0,0)
#pragma xmp loop (z,t) on t(z,t)
for(int t = 0; t < NT; t4++){
for(int z = 0; z < NZ; z++){
for(int y = 0; y < NY; y++){
for(int x = 0; x < NX; x++){
= V=100 + . 3
- = u[3][t—1][z][y][x].[0][0].r + ... ;
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1 #pragma acc data copyin(u,v) ...

2 {

3 #pragma xmp reflect(u,v) width(/periodic/1:1,1:1,0,0) acc
4 #pragma xmp loop (z,t) on t(z,t)

5 #pragma acc parallel loop collapse(4)

6 for(int t = 0; t < NT; t++4){

7 for(int z = 0; z < NZ; z++){

8 for(int y = 0; y < NY; y++){

9 for(int x = 0; x < NX; x++){

10 o = =1y 0][0)r + . ;
11 o = w3l —1][z)ly](x].[0] 0] + .. 5
12}
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CPU Intel Xeon-E5 2680v2 2.8 GHz x 2 Sockets

Memory | DDR3 SDRAM, 128GB, 59.7GB/s x 2
NVIDIA Tesla K20X x 4 GPUs,

GPy GDDRS5 6GB x 4 and 250GB/s x 4
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