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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;

output_image_offset += dead_cols;

col = 0;

for (c = 0; c < NN - KK + 1; c++) {

input_image_ptr = input_image;

input_image_ptr += (NN * row);

kernel_ptr = kernel;

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 (j = 0; j < KK; j++) {

S1: temp1 = *input_image_offset++;

S1: temp2 = *kernel_offset++;

S1: *output_image_offset += temp1 * temp2;

}

kernel_ptr += KK;

input_image_ptr += NN;

}

S2: *output_image_offset = ((*output_image_offset)/

normal_factor);

output_image_offset++ ;

col++;

}

output_image_ptr += NN;

row++;

}

}
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Non-Goal:

Algorithmic Changes

Design Goals

Automatic

ñRegression FreeòHigh Performance

Automatic accelerator mapping

-

How close can we get? 
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EvaluationTheory
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Tool: Polyhedral Modeling

Iteration Space 
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D = { (i,j) | 0 Ò i Ò N 0᷈ Ò j Ò i }

(i, j) = (0,0)(1,0)(1,1)(2,0)(2,1)

Program Code

(2,2)(3,0)(3,1)(3,2)(3,3)(4,0)(4,1)(4,2)(4,3)(4,4)

for (i = 0; i <= N; i++)

for (j = 0; j <= i; j++)

S(i,j);

Tobias Grosser et al.: Polly -- Performing Polyhedral Optimizations on a Low-Level Intermediate Representation, PPLó12
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Mapping Computation to Device
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T. Grosser, TH: Polly-ACC: Transparent compilation to heterogeneous hardware, ACM ICSô16
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Memory Hierarchy of a Heterogeneous System
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Host-device date transfers


