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Abstract

This paper presents an efficient FTL for NAND flash based SSDs. Address translation information

of page mapping based FTLs is stored on flash memory pages and address translation cache keeps

frequently accessed entries. The proposed FTL of this paper reduces response time by considering

both of temporal and spacial localities of page access patterns in translation cache management. The

localities of several well-known traces are evaluated and determine the structure of the cache for

high hit ratio. A simulation with several well-known traces shows that the presented FTL reduces

response time in comparison to previous FTLs and can be used with relatively small size of caches.
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Fig. 1. Access Distribution of UMass Financiall [5]
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Fig. 2. Address Translation of DFTL
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[I. Cache Management and Locality
Evaluation

1. Management of Address Translation Cache
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Fig. 3. Address Translation Cache of TSL FTL

TPSN = LPN / K; TPSO = LPN % K;
if (TPSN is not found on CMT)
get TPN covering LPN from GTD;
read TPS related to LPN;
add <TPSN, TPS> on CMT;
get the TPS of TPSN;
if (the request is read)
PPN = the TPSO entry of TPS;
read the flash page of PPN;
else
write the requested page on a new flash
page PPN;
update the TPSO entry of TPS with PPN;

Fig. 4. Action on a Request of LPN
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if (CMT has no empty slot)
select a victim TPS2 based on LRU;
get TPN covering the TPS2 from GTD;
read the TP of TPN and
replace the victim TPS portion;
set the slot as empty;
write the TP on a new flash page TPN2
and update the TPN2 on GTD;
add the requested <TPSN, TPS> on
an empty slot;

Fig. 5. Addition of <TPSN,TPS> Entry on CMT
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2. Performance Evaluation of TSL FTL
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