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Abstract Due to the physical characteristics of NAND flash memory, overwrite operations are not
permitted at the same location, and therefore erase operations are required prior to rewriting. These
extra operations cause performance degradation of NAND flash memory file system. Since it also has
an upper limit to the number of erase operations for a specific location, frequent erases should reduce
the lifetime of NAND flash memory. These problems can be resolved by delaying write operations in
order to improve I/O performance; however, it will lower the cache hit ratio. This paper proposes a
policy of page management using double cache for NAND flash memory file system. Double cache
consists of Real cache and Ghost cache to analyze page reference patterns. This policy attempts to
delay write operations in Ghost cache to maintain the hit ratio in Real cache, It can also improve write
performance by reducing the search time for dirty pages, since Ghost cache consists of Dirty and Clean
list. We find that the hit ratio and 1/O performance of our policy are improved by 20.57% and 20.59%
in average, respectively, when comparing them with the existing policies. The number of write
operations is also reduced by 30.75% in average, compared with of the existing policies.
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INITIALIZE
Tl=T2=C1=C2=DlzD2=P=d€1=dcz=i2 0;

DLD-ARC( X )

K(Xin T, or T,) then
Move X to TZHM;

Else if (Xin C, or D,} then

P = min(S, P+max {(|C,|+D,/(C, |+ D i
Call Replace( P );
Move X to TZHEM ;

Else if (Xin C, or D,)then
P = max (0, P-max{(|C |+ D,)|C,I+ D,
Call Replace( P );

Move X to szgad;
Else
¥QL|+|L,| ==25) then
(L] > S)then
i=1
Else
=2
End if
i ((de, <S)and (|C,| > 0)) then
Increment de, and dc, by 1;
Delete C,™";
Eise
Set dc, to 1;
Call Write( D, ),
End if
End if
BT+ 17T, == S then
Call Replace( P );
End if
Insert X at TlHead;
End if

Function Replace( P)
(T} 2 Dand ((Xin C, or D,)and{T,{= Pyor(T,|> PY)then

i=1
Else

i=2
End if

Tail .

(T, is a dirty page) then

Move 7; Tail 1o Dih'ead .
Else

Move I;Tm[ o Cih'ead;
End if

Function Write(.D,)
¥(.D,| = NPoneblock) then

Write and Delete one block from the end of Di;
Else

Write and Delete all pages of D;;
End if
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