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Abstract

Multi-core processor is common technique for achieving high comput-
ing performance. In many multi-core processor architectures, all cores
share L2 and last level cache memory. Thus, a performance of an entire
multi-core processor depends strongly on a performance of shared cache
memory. In particular, miss ratio 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 addition, multi-core processor spoils temporal and spatial locality on
shared cache memory that is the most important concept of memory to
reduce a number of access-miss because necessary data and its allocated
locations on cache memory are different cores and programs on it. Hence,
this study focuses on reducing a number of access-miss on shared cache
memory in order to achieve high-performance multi-core processing. This
study proposes Cell-Allocation Cache (CAC) that is fine-grain dynamic
assigning of cache region on each core.As a prerequisite, CAC targets on
set-associative shared cache memory and multi-core processor. Features
of CAC are mainly following three points. Firstly, CAC uses cell that is
the minimum unit corresponding with the way and some indexes (on the
other words, ’cell’ is composed of some cache lines on each cache way)
for re-assigning of cache region. This is the suit unit to maintain a cache
region assigning and serve optimum cache region. Secondly, cache region
assigning of CAC is dynamically changed depending on workload of exe-
cuting programs on each core. Therefore, CAC can adapt to changing of
behavior of processor. Finally, CAC assigns dedicated cells on each core
that allows to read from every core and not allows to write from non-
assigned core. Owning to this, CAC can reduce a number of replacing
of every cache entry with remaining readable region. For these reasons,
CAC achieves to reduce a number of access-miss on shared cache mem-
ory. This study also evaluates a miss ratio of CAC on software simulator,
Gemb using Splash2 and Himeno benchmarks. Accoding to the results,
CAC achieves to reduce cache miss ratio by 26.4% on maximum and 9.3%

on average compared with conventional cache memory.
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