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ABSTRACT

A Block-layer Flash Cache for
ZNS SSDs

Junseok Lee
Department of Computer Science & Engineering
The Graduate School

Seoul National University

Flash memories outperform HDDs. However, Flash memories are more expensive
than HDDs. So, much research tries to use flash memory as caching device of HDD.
But the characteristics of flash memory occurs Write Amplification Problems while
using Flash memory as caching device. Bcache, the module of the Linux Kernel, pro-
vides caching techniques for using block device as cache. In contrast, the workloads
that Bcache generates worsening write amplification problem while using flash mem-
ory as caching device. Using ZNS SSD which supports new ZNS interface as caching
device can solve the write amplification problem. However, in order to use the ZNS
SSD as a caching device for Bcache, the erase unit increases to the size of the zone and
causes damage to the hit ratio. Therefore, I propose two caching policies, Placement
and Eviction, which greatly limit hit ratio damage. The proposed technique can solve

the write amplification problem by sacrificing a small hit ratio.
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