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(Efficient Cache Management Scheme in Database based on
Block Classification)
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Abstract Although LRU is not adequate for database that has non-uniform reference pattern, it
has been adopted in most database systems due to the absence of the proper alternative. We analyze
database block reference pattern with the realistic database trace. Based on this analysis, we propose
a new cache replacement policy. Trace analysis shows that extremely non-popular blocks take up about
70 % of the entire blocks. The influence of recency on blocks’ re-reference likelihood is at first strong
due to temporal locality, however, it rapidly decreases and eventually becomes negligible as stack
distance increases. Based on this observation, RCB(Reference Characteristic Based) cache replacement
policy, which we propose in this paper, classifies the entire blocks into four block groups by blocks'
recency and re-reference likelihood, and operates different priority evaluation methods for each block
group. RCB policy evicts non—popular blocks more quickly than the others and evaluates the priority
of the block by frequency that has not been referenced for a long time. In a trace-driven simulation,
RCB delivers a better performance than the existing polices(LRU, 2Q, LRU-K, LRFU). Especially
compared to LRU. It reduces miss count by 5712.7%. Time complexity of RCB is O(1), which is the
same with LRU and 2Q and superior to LRU-K(O(logZN)) and LRFU(O(1) ~ O(log2N)).

Key workds : Cache Replacement, Recency, Frequency, Block Classification
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