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Abstract

Despite the many breakthroughs in computer performance in recent
years, there is still a strong need to speed up two-dimensional data e.g.
two-dimensional image processing and scientific computing. One of the
reasons why the situation continues is that efficiently current general-
purpose computers can’t process enormous amounts of two-dimensional
data. Specifically, the speed of memory access can’t keep up with the
processing speed improved by parallelization. And it is a bottleneck
in performance improvement. The main reason of this bottleneck of
memory access is that the current cache memories are designed for one-
dimensional data access , so the locality of reference is efficiately used
for two-dimensional data, that becomes the data access becomes ineffi-
cient. In order to solve this problem, our laboratory proposed A Cache
Memory with Line and Tile Data Accessibility that enables parallel ac-
cess in both rows and columns to improve the access speed of 2D data.
The cache memory can switch between the conventional raster line ac-
cess and the tile access by the hierarchical tile format specialized for 2D
data access. Thereby the cache memory can maintain the performance of
the conventional one-dimensional data processing, and improve data pro-
cessing performance. The cache memory of the previous research adopts
the set associative method and stores a data one of the cache way when
transferring data. Furthermore, in previous research, in order to prevent
the hardware of the tag memory , a RATS (Replaces multiple tiles with
an Aligned The Set) method which stores tilesets aligned in line access
in the same cache way was proposed. However, with the conventional
cache replacement algorithm, tile sets aligned by line access are not al-
ways stored in the same way. Therefore, in the line access which is the
row direction priority access, there is a possibility that the locality of
the data in the row direction becomes insufficient and the performance is
degraded. A purpose of this study is storing a tileset in the same cache
way and improving performance. Therfore I proposed a method to store
in same cache way when the tags are the same in continuous access and

the index is continuous and evaluated its performance by incorporating it



into Simplescalar. As a result, although the problem of continuous data
in the row direction not being stored in the same way at the time of line
access could be solved, the total number of execution cycles fell an aver-
age of 0.005 % compared with the previous research, and improvement

in performance could not be confirmed .
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