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HDL & HLS

« Hardware Description Language (HDL)
« Verilog
« VHDL
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HDL & HLS

« High Level Synthesis (HLS, &fI&K)

* Altera OpenCL

e Xilinx Vivado HLS (C)
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Altera Offline Compiler (AOC)
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Altera Offline Compiler (AOC)
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Verilog Code
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AOC Board Support Package (BSP)
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Terasic DEb-Net FPGA/R— K

Terasic DE5-Net
FPGA Chip Altera Stratix V
HbSGXEATN2F45C?2

FPGA External Memory DDR3 SDRAM 1GB x2,
1600MHz (25.6GB/s)

PCle (to Host) PCle Gen.2 x8

NMeamnrv

Memory

NMamanrwv
Memory

PCle Gen.2 x8
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OpenClL. 3 — K41

« STREAM Triadd— F
« 2/NRX — 2 (DEZA
s LT Y ED
& D MERE
e single work-item
e JL—TH7A—IL
e T:GPUD &£ H AEX
. JI/T7°Z‘/|ZI—}I/Q:HU
o WARY ==
e H—ILEIFEA SE 1 B
SNHDITTIEZE L

__kernel void triad(

__global float* restrict c,
__global float const* restrict a,
__global float const* restrict b,
float scalar,
uint n) {

#pragma unroll 4

for (uint i = 0; i < n; i++)
c[i] = a[i] + scalar * b[i];

__kernel
__attribute_ ((reqd work group size(8,1,1)))

void triad(

__global float* restrict c,
__global float const* restrict a,
__global float const* restrict b,
float scalar,
uint n) {

uint i = get global id(9);

c[i] = a[i] + scalar * b[i];

}
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AOC/OpenCL F & &

« FPGA/HDLO RN 2 < 2 L ICFPGAZ F FH RI&E

« SV
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CGiE(conjugate gradient method)

« WFRIE BT £ REE & 2@ —RAERX |2 oor
R0 D7 ILT Y X L 3 looaljJ:Ap
- CGIE DAL D K EB 9 & A 41T H D 5 b=t - ap
SpMVETE (Sparse Matrix Vector) h' a8 % 7. elpha = rl / pay
: X+=alpha*p
« BRITH D EMEIZIZCRS(Compressed Row 9. r-=alpha * ap

10.  If(lrl < e) break
Storage)%@i : 11. m2=rt - r

12. beta=rr2/rrl
13. p=r+beta*p

0 0 -1 0 VAL={5 -1 3 9 1 8 -2 5 -3 2 -1} |14. end
3 9 0 O CRS

01 0 8 COLIND={0 3 1 2 2 4 1 3 0 3 4}

2 0 5 0 ROW PTR={0 2 4 6 8 11}

O 0 2 -1

13
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« EITETIILACPUNGPUE KECES

« CPU: SIMD

« GPU: CUDA, SIMT

« FPGA: Pipeline
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Terasic DES-Net FPGAR— K (F18)

Terasic DE5-Net
FPGA Chip Altera Stratix V
HbSGXEATN2F45C?2

FPGA External Memory DDR3 SDRAM 1GB x2,
1600MHz (25.6GB/s)

PCle (to Host) PCle Gen.2 x8

NMeamnrv

Memory

NMamanrwv
Memory

PCle Gen.2 x8
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Stratix V& Arria 100D ELER

I 7 A 7Y U
FER T O R 28nm 20nm
Logic Element (LE) 622k 1,150k
DSP Blocks 256 1,518 (IEEE-754 HIFE)
onchip SRAMBA = 50Mb 53Mb
FEN NS BUREERE (DFRE) n/a 1,366 GFLOPS
BB A E U RIS DDR3 SDRAM DDR4 SDRAM

*) Terasic DE5-Net, DEba-Net7h— FICHEH I N TV AFPGAR LD LLE
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