godd

00

goodoodboogdbogotd
ooodoodoogdon

o000

Jodd

2016 0

gooo oo oobood
oooobobgooooobogn

00000 (409826)



Ooon

gboooOoboooobooooboobooobo 20000000000
oboooobooooobooooboooooboobooo 20000000
gboboooooboooboobobooobooboooobooobooo20000
gbooooboooobobooooboooobobooboOoboooon
oboooobooooboboooboooo 2000000000000
000o000O00o00oUO0oZoOoOo1jeooooooooooooon
gboooooobooooobobooooobooboobobbooooboooo
ooooooooooooOoobObOo0oUooboooooozZzooooooo 3
gobobooooooooooobooooooboooooooboooooooon
ooboboo0ooooboooooooboooooooooooobobbooooooDn
oooooboOoooooobooobooobbooooooooobooooooo
00000000000 00000O000000O00O0O0O0 SimpleScalar|[3)
gbooooooboooooooboooooooboooboobooboooon
gbooobo3booboobogbooooobobooboobooboooooboooon
gbooobooboooboobo20000b00b0o0ob0oboooboobooon
O00ooD2%0000000000 0.6%0000000000000 ZO
oboooobooooooobooooboobooooooboon



Abstract

High-speed scientific computing and image processing need efficient two-
dimensional data processing. However, a conventional cache memory based
on Raster order unit line access cannot utilize 2-D spatial locality so that,
it has poor 2-D access efficiency and causes bottleneck to accelerate two-
dimensional data processing. In order to solve this problem, Z-Morton order
layout that can maximize the utilization of 2-D spatially locality had been
proposed in recent years. Though this method can improve the data access
speed in the vertical direction the performance of data access in the hori-
zontal direction decreased. In this paper, we proposed a new cache memory
with both unit line and unit tile accessibility based on 3 level Z-order tiling
data layout and multi-bank memory structure supporting skewed array store
scheme. We developed a cache simulator based on Simplescalar and evalu-
ated the performance of proposed cache in this study. We only implemented
the 3 level Z-order tiling data layout into the cache simulator. Simulation
result shows that the proposed 3 level Z-order tiling data layout provide less
cache miss ratio compared with raster scan order at matrix multiplication
(2%), convolution filtering (0.6%) and it also has similar performance to the

Z-Morton order.
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