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A Preliminary OpenACC Optimizer for
Accelerating Histogram Generation

Ker IkEpA!  Fumiaiko INo!  KENICHI HAGIHARA!

Abstract: In this paper, we present a preliminary OpenACC optimizer that automatically optimizes a his-
togram generation code for a graphics processing unit (GPU). In GPU-accelerated histogram generation,
atomic write conflicts can be reduced by using multiple local histograms. This acceleration method can be
implemented as OpenACC code. However, OpenACC directives are not sufficient to apply the method to
the sequential code. Owing to this restriction, the sequential code must be partially rewritten, and thus,
the performance portability is eliminated from the code. To solve this issue, we propose an optimizer that
automatically identifies histogram generation part from the OpenACC code to apply the acceleration method
for the GPU. We think that automating code rewriting procedure is useful to optimize the code performance
without losing the performance portability. In preliminary experiments, we manually rewrite four applica-
tion code according to the optimization procedure. Results obtained on an NVIDIA GPU show that our
optimization procedure successfully accelerates GPU-enabled histogram generation by using multiple local
histograms.

Keywords: histogram generation, automatic optimization, OpenACC, GPU
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/* EA LTS L0 */

for (int i = 0; i < bins; i++) {
hist[i] = 0

}

/* ERANT T LER +/
for (int i = 0;

hist[datal[il]l++;

i < n; i++) {

¥
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#pragma acc data copyin(datal[0:n]) copyout (hist
[0:bins])

{

/% EALNT T LOREUE +/

#pragma acc parallel loop

for (int i = 0; i < bins; i++) {
hist[i] = O

}

/% ERAMTTLER */

#pragma acc parallel loop num_gangs (GANG)
vector_length (VECTOR)

for (int i = 0; i < n; i++) {

#pragma acc atomic update

hist[datal[i]]++;
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const int num_locals = 8;
int *locals = (int*)malloc(sizeof (int)*binsx*

num_locals);

#pragma acc data copyin(datal[0:n]) copyout (hist
[0:bins]) create(locals[0:bins*num_locals])

{

/% EALT T LOHIHE +/

#pragma acc parallel loop

for (int i = 0; i++) {

hist[i] = 0
}

i < bins;

/% JRFTE A L7 7 Lo */

#pragma acc parallel loop tile(256,1)
for (int j = 0; j < num_locals; j++) {
for (int i = 0; i < bins; i++) {
locals[bins*j + il = 0;

}
}

/* JRATE A 77 LA +/

#pragma acc parallel loop num_gangs (GANG)
vector_length (VECTOR)

for (int i = 0; i < n; i++) {

(int)ceil ((double)n/GANG);

i/num_iters;

int num_iters =
int gang_id =
int charge = gang_id%num_locals;
#pragma acc atomic update

locals[bins*charge + datali]]++;

}

/% JAE AL 77 LDER */
#pragma acc parallel loop tile(256,1)
j++) {

i++) {

for (int j = 0; j < num_locals;

for (int i = 0; i < bins;
#pragma acc atomic update
hist[i] += locals[binsx*j + il;

}

free(locals);
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