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Abstract

As the capacity of NAND flash module increases, the amount of RAM increases for caching and

maintaining the FTL mapping information. In order to reduce the amount of mapping information

managed in the RAM, a demand-based address mapping method stores the entire mapping information

in the flash and some valid mapping information in the form of cache in the RAM so that the RAM

can be used efficiently. However, when cache miss occurs,

it is necessary to read the mapping

information recorded in the flash, so overhead occurs to translate the address. If the RAM space is

not enough, the cache hit ratio decreases, resulting in greater overhead. In this paper, we propose a
method using two tables called TPMT(Translation Page Mapping Table) and SMT(Segmented

Translation Page Mapping Table) to utilize both temporal locality and spatial locality more efficiently.

A performance evaluation shows that this method can improve the cache hit ratio by up to 30% and

reduces the extra translation operations by up to 72%, compared to the TPM scheme.

» Keyword: Solid State Drive, Flash Memory, Flash Translation Layer, Demand-based address mapping,

Cache Management
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1. Structure of STP-FTL
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Fig. 1. Structure of STP-FTL
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2. Caching Mechanism
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Input: Request's Logical Page Number(requestlpn)
Read Request:
if requestlpn miss in CMT then
TPrequest < consult_GTD(requestipn)
if associated entry exist in SMT then
update_TP(TPrequest, SMT_associated_entry)
erase_entry(SMT_associated_entry)
else
if TPMT is full then
erase_entry(SMT_last_entry)
SMT < TPMT(TPMT_last_entry)
TPMT < TPrequest
update_entry(TPMT_new_entry)
return ppn

Write Request:
if requestlpn miss in CMT then
if associated entry exist in SMT then
SMT(SMT_associated_entry) <
TPMT(TPMT_last_entry)
else
if SMT is full then
erase_entry(SMT_last_entry)
SMT < STPnew
update_entry(SMT_new_entry)
return ppn

Fig. 2. STP-FTL Address Translation
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Fig. 3. Exchange of entries between SMT and TPMT
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Fig. 4. Address Translation in STP-FTL
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