ettt EZ3st2l==X

22 SSDE

K143 Al

2% 2019¢9 43 71

et 27 7(8k FTL 7HAl 22| 7|H

(Demand-based FTL Cache Partitioning
for Large Capacity SSDs)

&=, A8 e

’Olz Ol

o T,

(Jinwook Bae, Hanbyeol Kim, Junsu Im, Sungjm Lee)

Abstract :

As the capacity of SSDs rapidly increases, the amount of DRAM to keep a mapping

table size in SSDs becomes very huge. To address a Demand-based FTL (DFTL) scheme that
caches part of mapping entries in DRAM is considered to be a feasible alternative. However,
owing to its unpredictable behaviors, DFTL fails to provide consistent I/O response times. In this
paper, we a) analyze a root cause that results in fluctuation on read latency and b) propose a

new demand-based FTL scheme that ensures guaranteed read response time with low write

amplification. By preventing mapping evictions while serving reads,

the proposed technique

guarantees every host read requests to be done in 2 NAND read operations. Moreover, only with
25% of a cache ratio, the proposed scheme improves random write performance and random
mixed performance by 1.65x and 1.15x, respectively, over the traditional DFTL.
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Fig. 1 DFTL read latency analysis
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CMT : Cached Mapping Table

L] 1 = Array index (Not stored) GTD : Global Table Directory
(a) Fine-grained Mapping Cache (b) Coarse-grained Mapping Cache
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Fig. 2 Two types of mapping cache on DFTL

(a) Fine—grained mapping cache, (b) Coarse—grained mapping cache
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