
WIDE PORT
FPGA compilation into OmpSs



Compilation – Wide Port
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Few details on the steps to compile
─ Compiler: use clang or clang++ (C++)

» compiler -fompss-2 -o program program.c
» compiler  -fompss-2 -fompss-fpga-instrumentation \
» -fompss-fpga-memory-port-width 128 -o program program.c

─ Details...
» AIT options: 

 --board=$(BOARD_NAME),--clock=100

 --name=vivado_project_name,--dir=$(VIVADO_WORKSPACE)”



Wrapper Copies and Wide Port
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Memcopy is transformed

 Wide copy

 Then, split elements



Increase granularity to 64x64 
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…

#define BSIZE 32

void matmulBlock_hw(elem_t *a, elem_t *b, elem_t *c) {

unsigned int i, j, k;

unsigned int FACTOR=BSIZE/2;

loop_i_matmul: 

for (i = 0; i < BSIZE; i++) {

loop_j_matmul:

for (j = 0; j < BSIZE; j++) {

elem_t sum = c[i*BSIZE + j];

loop_k_matmul:

for (k = 0; k < BSIZE; k++) 

sum += a[i*BSIZE + k] * b[k*BSIZE + j];

c[i*BSIZE + j] = sum;

}   }}

Question: 
 How can we increase 

the granularity in this 
kernel?

 Should we change 
the II again?



Increase granularity to 64x64 + None 
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…

#define BSIZE 64

void matmulBlock_hw(elem_t *a, elem_t *b, elem_t *c) {

unsigned int i, j, k;

unsigned int FACTOR=BSIZE/2;

#pragma HLS ARRAY_PARTITION variable=a dim=1 cyclic factor=FACTOR

#pragma HLS ARRAY_PARTITION variable=b dim=1 block factor=FACTOR

loop_i_matmul: 

for (i = 0; i < BSIZE; i++) {

loop_j_matmul:

for (j = 0; j < BSIZE; j++) {

elem_t sum = c[i*BSIZE + j];

loop_k_matmul:

for (k = 0; k < BSIZE; k++) 

sum += a[i*BSIZE + k] * b[k*BSIZE + j];

c[i*BSIZE + j] = sum;

}   }}

 Increase BSIZE to 64



Vitis HLS synthesis: 1 64x64 acc w/...
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No directives?
CRASHES!!!!



64x64 + II=2 
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…

#define BSIZE 64

void matmulBlock_hw(elem_t *a, elem_t *b, elem_t *c) {

unsigned int i, j, k;

unsigned int FACTOR=BSIZE/2;

loop_i_matmul: 

for (i = 0; i < BSIZE; i++) {

loop_j_matmul:

for (j = 0; j < BSIZE; j++) {

#pragma HLS PIPELINE II=2

elem_t sum = c[i*BSIZE + j];

loop_k_matmul:

for (k = 0; k < BSIZE; k++) 

sum += a[i*BSIZE + k] * b[k*BSIZE + j];

c[i*BSIZE + j] = sum;

}   }}

 Increase BSIZE to 64
 Advice Vitis with II=2



Vitis HLS synthesis: 1 64x64 acc w/...
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No directives?
CRASHES!!!!

II=2 added + 
no more
directives? OK



64x64+II=2+Partitioining 
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…

#define BSIZE 64

void matmulBlock_hw(elem_t *a, elem_t *b, elem_t *c) {

unsigned int i, j, k;

unsigned int FACTOR=BSIZE/2;

#pragma HLS ARRAY_PARTITION variable=a dim=1 cyclic factor=FACTOR

#pragma HLS ARRAY_PARTITION variable=b dim=1 block factor=FACTOR

loop_i_matmul: 

for (i = 0; i < BSIZE; i++) {

loop_j_matmul:

for (j = 0; j < BSIZE; j++) {

#pragma HLS PIPELINE II=2

elem_t sum = c[i*BSIZE + j];

loop_k_matmul:

for (k = 0; k < BSIZE; k++) 

sum += a[i*BSIZE + k] * b[k*BSIZE + j];

c[i*BSIZE + j] = sum;

}   }}

 Increase BSIZE to 64
 II=2
 ARRAY PARTITION



Vitis HLS synthesis: 1 64x64 acc w/...
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No directives?
CRASH!!!!

II=2 added + 
no more
directives? OK

II=2 + 
array_partitioning 
and pipeline
directives? OK



Vitis HLS synthesis: 1 64x64 acc w/...
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No directives?
CRASH!!!!

II=2 added + 
no more
directives? OK

II=2 + 
array_partitioning 
and pipeline
directives? OK

Question: 
 What is the best?



Vitis HLS synthesis: almost-auto vs opt
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II=2 + no more
directives?

II=2 + 
array_partitioning 
and pipeline
directives?

No collapsing of loops!



Comparison 32x32 II=1 vs 64x64 II=2
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32x32 II=1
64x64 II=2

Question: 
 What is the best?



What is the performance of the Acc version?
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 Less Copies
 Less Synchronizations

Question: 
 Can we improve it 

again? WP?
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What is the performance of the Acc version?
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 Less Copies
 Less Synchronizations
 Better Bandwidth!

Question: 
 Can we improve it 

again? Blocking, you will 
work on that as a project!


