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Abstract

Multi-core processor is common technique for high computing perfor-
mance. In many multi-core processor architectures, all processors share
L2 and last level cache memory. Thus, a performance of an entire multi-
core processor depends strongly on a performance of shared cache mem-
ory. In particular, miss rate of shared cache memory is one of the most
important factor because every processor needs to wait for 100 to 1000
clock cycles when an access-miss occurs on shared cache memory. In ad-
dition, multi-core processor 0 is a core and a program in which required
data and allocated locations on the cache memory are different. Thus,
in order to reduce the number of access misses, the temporal and spatial
locality on shared cache memory, which is the most important concept
of memory, is impaired. As one of these researches, there is a method
called cache partitioning that allocates and restricts cache spaces where
a core can access. Cache partitioning is one of memory access methods
in set-associative caches, assigns ways accessible to each core, limits the
location of data handled by each core can do. In addition, load of each
core allocate according to dynamically controlling the number of way,it
is possible to allocate an appropriate cache capacity to the task. How-
ever, since the allocation unit is a way, there may be ways that do not
require all the cores in terms of memory requirements of tasks. As a
previous study, there is a way allocation that makes unused ways unal-
located. Way allocation reduces power consumption while suppressing
performance degradation by setting unassigned ways in an inactive state
that does not require electric power. However, way allocation and cache
partitioning have the problem that shared data can not be handled. In
addition, since assignment is based only on ways, allocation to each core
is not optimal in many cases. Therefore, a cell allocation cache has been
proposed in which shared data can be handled, and cells are allocated
in units of finely divided ways, managed in finer areas and enhanced.
However, there is a problem that unused cells continuously waste power
in the cell allocation cache, so further improvements are still needed in

terms of lower power consumption. In this paper, we propose a method to



add shutdown sleep function to cell allocation cache. Compared with the
conventional cell allocation cache, the proposed method reduces 16.16%

of power consumption on average.
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