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Program once, run for all

- CPU, GPU, FPGA targets — non-trivial wo/

Linear Block Code: Parity Equations, Tanner Graph and Belief-Propagation Min-Sum Algorithm
common model. S
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- OpenCL compiler — CPUs and GPUs. @® @@ QOOQ o e . iazator
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Hard-decision
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_kernel void vecAdd(__global int *a, __global int *b){ . . . . )
- (N, M) LDPC code is parallelized in { N, M } work-items, work-item-per-node [3|.
wkID = get_global_id(0);
a[wkID] += b[wkID]; ]
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Synthesis Details

Freq. D : Freq. D

CN Slices FFEs LUTs BN Slices FFEs LUTs

IMHz| | |cycles] IMHz| | |cycles]

I[1=1 11600 41892 38759 101 102 I[1=1 6466 19584 18433 163 %!
I[1=2 21424 54872 31526 97 103 I[1=2 6201 18246 17957 176 54
I1=8 27556 5TH82 58788 53 210 I1=8 6747 16791 17983 168 109

- Virtex6 LX760 FPGA slice occupancy {15.2%, 23.3%, 54.3%} for 11={1, 2, 8}.

Experimental Results: Throughput and Latency
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by no. work-items x II — best throughput/latency case: II = 1 clock cycle.

Conclusions and Future Work

- SOpenCL allows fast FPGA prototyping, using the OpenCL programming model. The accelerator efficiency is substantially higher than general purpose
platforms and 10x lower than the ASIC implementation [1].
- Massively parallel case study — the no. work-items dominated the execution time. - Accelerator performance vs. data granularity should be considered.



