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Abstract

The flash-based SSD can improve the performance of storage systems at a low cost as a second
cache between RAM and hard disk drives. However, traditional schemes do not utilize the
non-volatility of SSD thus support only read cache and cannot improve the write performance. We
need to investigate new cache architecture for a write cache that is totally different from the
traditional read-only cache. To make the write cache possible, the cache must consistently manage
its meta-data even in the event of crash or sudden power-off. This paper presents a consistent and
persistent read/write cache using a general flash-based SSD. The scheme allows write requests to
be cached in a SSD: ensures consistency and data integrity for crashes and power failures:
considers both recency and frequency of data: and persistently retains cached data and meta data
even after power failures. We implemented the proposed scheme in a Linux kernel. We aggregated
a long-term workload from multiple users and evaluated the system using the real workloads. Our
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read/write cache shows two times better performance than a traditional cache scheme that cannot

cache write requests.
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