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Progress in automatic GPU compilation and why you want to run MPl on y
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Sequential Software Parallel Hardware

Multi-Core CPU

row = 0;
output_image_ptr = output_image;
output_image_ptr += (NN * dead_rows);

for (r=0;r< NN - KK+ 1;r++) {
output_image_offset = output_image_ptr; CPU CPU CPU CPU
output_image_offset += dead_cols
col=0;
for (c=0;c< NN - KK+ 1; ct++) {
input_image_ptr = input_image; CPU CPU CPU CPU
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a z z z a a a z a
(<] 5 o (0] [ o ) [ 5 Q (0] <]
T z a a T T a T
[ [ 5 ) [ [ [ o 5 [ 5 [
col++;

input_image_ptr += (NN * row);
Lutput_imagejtr += NN; Acce I e rato r

kernel_ptr = kernel;
row++;

S0: *output_image_offset = 0;
for (i = 0;i < KK i++) {
input_image_offset = input_image_ptr;
input_image_offset += col;
kernel_offset= kernel_ptr;
for (= 0; < KK j++) {
S1: templ = *input_image_offset++;
S1: temp2 = *kernel_offsett+;
S1: *output_image_offset += templ * temp2;

GPU
GPU
GPU
GPU

GPU
GPU
GPU
GPU
GPU
GPU

kernel_ptr += KK
input_image_ptr += NN;

S2:*output_image_offset = ((*output_image_offset)/
normal_factor);
output_image_offset++ ;




spcl.inf.ethz.ch

ETH:zurich s / 7 _\a 9 @spcl_eth
Systemse zirich SN -

Design Goals

Automatic accelerator mapping

How close can we get?
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Tool: Polyhedral Modeling

Program Code lteration Space

for (I=0;1<=N;i++)
for (j =0;j <=1i; j++)
S(i.));

N =4 (L)) = (44

D={(Gj) | 0" 00ij OONi }

Tobias Grosser et al.: Polly -- Performing Polyhedral Optimizations on a Low-L e v e | Il ntermedi ate Representation, PPLG612
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Mapping Computation to Device

lteration Space
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Memory Hierarchy of a Heterogeneous System

Main Memory
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Hostdevice date transfers




