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OAFTL: An Efficient Flash Translation Layer for Enterprise Application
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Abstract NAND flash based devices usually introduce a software firmware called flash translation
layer (FTL) to simulate the flash memory like a block device. FTL is critical to the performance of
flash-based devices. Most existing FTL algorithms work normally in embedded systems. However,
they behave poorly when there are frequent random accesses in enterprise applications. In this paper,
we propose an operation aware flash translation layer (OAFTL) for enterprise-scale storage devices
based on page-level mapping scheme. OAFTL manages the entries cached in RAM according to read/
write operations separately. Besides, OAFTL supplies a log page for translation page to relieve
frequent updates of translation information to improve performance. The experiment result shows that
our OAFTL algorithm works effectively for enterprise workload. In our experiments, OAFTL

improves the total performance by more than 20 percent compared with the existing methods.
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Table 1 Performance of Large Block NAND Flash
F1 KB NAND JEHMHESH

Parameter Read Write Erase
Uint/KB 2 2 128
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Fig. 1 Flash translation layer in flash storage device.
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Get PPN from RCMT;
else
if(RCMT is full) then
Select victim entry using LRU
algorithm;
Remove the victim entry from
RCMT;
end if
Load the entry with LPN into RCMT
by GMD;
Get PPN by the entry;
end if
end if
Serve the Request by PPN ;

| * Type of the Request==WRITE, G#{f »

else

if(LPN hits RCMT) then
Move the entry from RCMT into
WCMT;
else
if(LPN hits WCMT) then
Follow algorithm line @) to @D;
else
if(WCMT is full) then
Evict victim entries using Algorithm
2;
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end if
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@ end if
ik 2. WCMT by gk e 5 301 1 350 7%

@

Select the least recently used mapping
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@ LPN<1Logical page number of the victim

entry;

@ if LPN had a log page then

@  Update the translation page;

®  Update the GMD;

®  Evict the victim entries out of WCMT;
@ else

®  Allocate a log page;
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(©®  Write the entries into log page;

@ Update the GMD;

@  Evict the victim entries out of WCMT;

@ end if
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Table 2 Characteristics of Enterprise Test Data Set
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Fig. 3 Total time of different FTL algorithms running

on three kinds of data set.
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Fig. 4 Erase times of different FTL algorithms running

on three kinds of data set.
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Fig. 5 Response time of read operations for OAFTL
and DFTL.
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and DFTL.
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