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Sparse Tensors are Large and Highly Sparse Current Tiling Approaches are Insufficient
Uniform Shape.“ |

» Tensor computation relies on tiling to improve data reuse and arithmetic Uniform Occupancy
intensity. Larger tiles maximize data reuse. R * 5 Pl e

« Operations on sparse tensors, particularly multiple sparse operands, are
especially challenging to tile effectively as they have further reduced
arithmetic intensity
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Opportunities for Overbooking Taillors: Tail Overbooked Buffers

Tiles in Sparse Tensors Vary in Sparsity

30% 4 | We allocate buffer space to support most tiles instead of
all tiles to maximize buffer utilization

20% -

Traversal order
ABCIDABCD...

99th Percentile Occupancy
6%

10% — 90th Percentile Occupancy Maximum Occupancy
349, 100%
/ l ) I Y

0 20% 40% 60% 80%  100% Reusable  Streamed
Percentage of buffer occupied
g p Data Data

Percentage of Tiles

0%

Overbooking-based Coordinate-space Tiling When tile is overbooked, divide the buffer to stream data through

without losing data reuse
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Random sampling Distribution scaling

Minimize preprocessing by sampling tile occupancy distribution and

As long as the cost of recovering from bumped data is less than the _ !
scaling to buffer size

benefit from larger tiles, overbooking is beneficial

Increase in DRAM traffic from streaming bumped data is offset by

Experimental Results reduced overall DRAM traffic from larger tiles
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