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ABSTRACT
This talk is about cache, and more specifically, solid-state storage based cache for large-scale
computing systems such as cloud computing and big data systems. With the increasing workload data
intensity and increasing level of consolidation in such systems, storage is becoming a serious
bottleneck. Emerging solid-state storage devices such as flash memory and 3D Xpoint have the
potential to address this scalability issue by providing a new caching layer between main memory
and hard drives in the storage hierarchy. However, solid-state storage has limited capacity and
endurance, and needs to be managed carefully when used for caching. This talk will present several
recent works done by the ASU VISA Research Lab for addressing these limitations and making effective
use of solid-state caching.
First, the talk will introduce CloudCache, an on-demand cache allocation solution for understanding
the cache demands of workloads and allocating the shared cache capacity efficiently. It is able to
reduce a workload’s cache usage by 78% and the amount of writes sent to cache device by 40%,
compared to traditional working-set-based approach. Second, the talk will present CacheDedup, an
in-line cache deduplication solution that integrates caching and deduplication with duplicationaware cache replacement to improve the performance and endurance of solid-state caches. It can
reduce a workload’s I/O latency by 51% and the amount of writes sent to cache device by 89%,
compared to traditional cache management approaches. Finally, the talk will be concluded with a
brief overview of the systems research at the VISA lab.
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