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Abstract The Least Recently Used (LRU) block replacement scheme is still widely used due to
its simplicity. While simple, it still adapts well to the changes of the working set, and has been shown
to be efficient when recently referenced blocks are likely to be re-referenced in the near future. The
main drawback of the LRU scheme, however, is that it exhibits performance degradations because it
does not make use of reference regularities such as sequential and looping references. In this paper,
we present the Unified Buffer Management (UBM) scheme that exploits these regularities and vet, is
simple to deploy. The UBM scheme automatically detects sequential and looping references and stores
the detected blocks in separate partitions of the buffer cache. These partitions are managed by
appropriate replacement schemes based on their detected patterns. The allocation problem among the
divided partitions is also tackled with the use of the notion of marginal gains. The performance gains
obtained through the use of this scheme are substantial. Trace—driven simulation experiments show
that the hit ratios improve by as much as 28% (with an average of 12%) compared to the LRU scheme
for the traces we considered.
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