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Cache management algorithm for NAND flash memory
based on data access counting

LI Zhong-dan', YAN Hua’

(1 College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China;
2 Science & Technology on Electronic Information Control Laboratory, Chengdu 610036, China)

Abstract: Abstract:In view of the problem that the existing NAND flash cache management algorithmconsidering
insufficiently about the buffer replacement page selection and replacement cost and the algorithm time overhead is
large,a NAND flash memory cache management algorithm based on data access counting is proposed. Considering
the difference of read and write cost of NAND flash memory and the difference of data access frequency. the
proposed algorithm divides data pages into cold clean, cold dirty, hot clean and hot dirty, and manages them by
LRU queues. Then, according to the proposed data access count strategy, the access count value of the data page is
calculated. Finally, based on queue length and data page access count, a new data page replacement strategy is
proposed. The simulation results based on QEMU and Linux show that compared with LRU algorithm, CF-LRU
algorithm, LRU-WSR algorithm, CCF-LRU algorithm and LLRU algorithm, the proposed algorithm can effectively
reduce the number of writes and reduce the running time of the program.
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Algorithm 1
Algorithm SelectVictim-Page
1:Input: CC= cold clean LRU list; CD= cold dirty LRU

liSt;

HC= hot clean LRU list; HD= hot dirty LRU list;

L, =size of cold clean LRU list; L; =size of cold dirty
LRU list;

Ls; =size of hot clean LRU list;
LRU list;

W, =minimumwindow valueof CC;

L, =size of hot dirty

2:Output: the victim page for replacement;

3. if L, =W,
victim page = the LRU page of CC;

4. else

5: if Ly,=L; and the LRU page of HC is old hot clean page
victim page = the LRU page of HC;

6:else if Ly<<I,

7. if L,>>L; and the LRU page of HD is old hot dirty page
victim page = the LRU page of HD;

8: else
victim page = the LRU page of HC;

9. returnvictim page;
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Algorithm AC-LRU
1:Input: request for page p, access type is R(read) or W
(write)
2:1f the hit page in CC or HC
3. if the type is R
Set hot flag of page p;
Move the page to the MRU of HC;
4:else
Move the page to the MRU of HD;
5:else if the hit page in CD or HD
Set hot flag of page p;
Move the page to the MRU of HD;
6: else if Ly +L,+Ls;+L,=L and pis not belong to buffer
Select Victim-Page( )
7.if the type is R
Move the page to the MRU of CC;
8:else

Move the page to the MRU of CDj
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