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Abstract

In recent years, since operation performance of the processor greatly in-
creased due to the various improvements of the data path. Memory access
rate frequently becomes bottleneck in high-speed computation. For exam-
ple, it is not possible to take full highly parallel computing performance
of SIMD operation at matrix calculation and multimedia application such
as video encoding. In the two-dimensional data access, the more cache
line size increases, the more cache line conflict miss and capacity miss in-
crease. Therefore it is difficult to bring out the computing performance of
SIMD operation by using just a conventional cache memory. In addition,
transpose of the matrix and rearrangement the raster data in the column
direction becomes bottleneck to accelerate a matrix calculation. Because
the conventional cache stores data of the raster format in the cache line.

In this paper, we propose a new cache memory with both tile/line unit
accessibility. Proposed cache memory is compatible with non-aligned
data access and two-dimensional data access. It is possible to reduce the
proportion that stores unnecessary data in the cache memory. Therefore,
proposed cache memory reduce the cache capacity miss and cache line
conflict miss to the two-dimensional data access.

For performance evaluation, we have added functional simulator of the
proposed cache memory to software video encoder and evaluated its per-
formance in the motion estimation. As a result, data loading cycle de-
creased compared with normal cache.
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