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« Tensor & Linear algebra optimizations
« Tiling, fusion, permutation, packing, etc.

 Ping-pong Buffer optimizations
» Placement, partitioning, etc.
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Resource Utilization: max(BRAM%, DSP%, LUT%)

Case Study: An LeNet Accelerator on FPGA
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* Full tensor reduction
» Reducing full tensor to partial tensors

« Stream channel optimizations
» Placement, vectorization, sizing, etc.
« Dataflow designs are Pareto dominating

. « Task manipulation
« Dataflow designs cannot guarantee a good trade-off

« Placement, scheduling, etc.

« Task optimizations
 Pipelining, vectorization, etc.

HIDA Desigh Space Exploration

Step (1) Connectedness Analysis Step (3) Node Parallelization

* Assuming maximum parallel factoris 32

1 float A[L32][16];
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e Solution unroll factors: [4, 8, 1]
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6, float BL16][16]; « Permutation Map - Record the alignment between loops
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« Computation Intensity as Tie-breaker  Solution unroll factors: [4, 1]
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