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A cache optimizing method based on graph coloring

DENG Yu, WANG Lei, ZHANG Ming, GONG Rui, GUO Yufeng, DOU Qiang
(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract; A graph coloring based management optimizing algorithm for cache, namely Cache Coloring, has been proposed. This algorithm

first partitions the data into several data objects according to their memory accessing behaviors. Then it partitions the cache into a pseudo register

file with alias according to the size of the data objects. Each pseudo register in this register file can hold one of the data objects. Finally, it uses an

extended graph coloring register allocation algorithm to determine the position of each data object in the cache and their replacement relationship.

The data object partitioning divides the management of cache into two levels, one for the coarse-granularity management of the data objects in the

compile-time and the other for the fine-granularity management of the cache lines in the run-time. So the advantages of both compiler and hardware

are exploited. Cache Coloring is implemented in GCC. A hardware simulation platform which supports Cache Coloring is built based on the

Simplescalar processor simulator. The primary experimental results show that Cache Coloring can exploit the locality well and reduce the cache miss

rate.
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