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Performance Improvement of Simulations for Model Based
Development of Automotives by GPGPU
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Fig. 1 Simulation of Intake and Exhaust Pipes

if (fabs(work1[i]) < val) {

work2[i] = (work1[i] + worki1[i-1])/2.0;
} else {

work2[i] = (worki[i] + work1[i+1])/2.0;
}
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Fig. 2 Conditional Branch
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Fig. 3 Redundant Processing on Connected Pipes
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for (i=0; i<N_MESH; i++) {
for (j=0; j<NJ; j++) {
for (k=0; k<NK; k++) {
work11[i] [j] [k]
= input11[i] [j]1[k] * inputi12[i];
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Fig. 4 An Example of Triple Nested Loop

ZDfl%E GPU TEITT DRI, KA vy amDildis
TION—T12ALy RIZEIDYTHZ ENEZDBND.
LU, BFIESE~DT 7 & A3 coalescing (2172 B 720
FOIHERIKR TN RS, 22T, I50X 2 —7%
2 L FHI DR ITT DO E{T> T, 7 2 & AN coalescing |2
725 &0 i b B E L.

B, Zu—rUL AT BICERTESE W T 255
W20, 3273 VRIS ER I BLAN DB A XD E S LTV
RIFNIE7R 5720, RAA R PCHS GPU DT a—s3L R
Y RICERESE IR T D Z X TE RV, 2
X, CUDA ®»X—=R L7725 C, C++, Fortran = i&DE)



BFRLEZHRIRE
IPSJ SIG Technical Report

for (j=0; j<NJ; j++) {
for (k=0; k<NK; k++) {
for (i=0; i<N_MESH; i++) {
work11[j] [k] [i]
= input11[j] [k] [i] * inputi2[i];
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Fig. 5 The Triple Nested Loop where Lopps and Array Dimen-

sions are Interchanged
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i = blockDim.x * blockIdx.x + threadldx.x;
for (j=0; j<NJ; j++) {
for (k=0; k<NK; k++) {
work11 [1*xNJ*NK+j*NK+k]
= inputl1l[i*NJ*NK+j*NK+k] * inputi2[i];

6 H—F NP OLEL—T D
Fig. 6 An Example of Nested Loop in a Kernel Function

i = blockDim.x * blockIdx.x + threadldx.x;
for (j=0; j<NJ; j++) {

for (k=0; k<NK; k++) {

work11 [j*NK*N_MESH+k*N_MESH+i]
= input11 [j*NK*N_MESH+k*N_MESH+i]
* input12[i];

}

}
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Fig. 7 The Nested Loop in the Kernel Function where Loops

and Array Dimensions are Interchanged
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Table 1 Specification of Intake and Exhaust Pipes
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Fig. 10 Execution Time of the Kernel Function for Model 1
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Fig. 11 Execution Time of the Kernel Function for Model 2
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