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A lightweight technique for hot data identification considering the
continuity of a Nand flash memory system
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Abstract Nand flash memory requires an Erase-Before-Write operation structurally. In order to solve this
problem, it can be solved by classifying a page (hot data page) where data update operation occurs
frequently and storing it in a separate block. The MHF (Multi Hash Function Framework) technique
records the frequency of data update requests in the system memory, and when the recorded value
exceeds a certain standard, the data update request is judged as hot data. However, the method of
simply counting only the frequency of the data update request has a limit in judging it as accurate hot
data. In addition, in the case of a technique that determines the persistence of a data update request,
the fact of the update request is recorded sequentially based on a time interval and then judged as hot
data. In the case of such a persistence-based method, its implementation and operation are
complicated, and there is a problem of inaccurate judgment if frequency is not considered in the update
request. This paper proposes a lightweight hot data determination technique that considers both

frequency and persistence in data update requests.
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[Fig. 1] Multi hash function framework
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Algorithm 1. Frequency of write operation(jon).
Input: Ipn

Output: none

1 k := the number of hash functions
2 threshold := threshold value for
Hot data identification

3 for i=1 to k

4 entry=hashingli] (Ipn)

5 increase hashing_table[entry] by 1
6 end for

7 left shift operation

end
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Algorithm 2. Continuity Counter(lpn).

Input: Ipn

Output:none

1 k = the number of hash functions

2 threshold := threshold value for
Hot data identification

3 for i=1 to k

4 entry=hashingli] (Ipn)

5 if 4bit value 1

6 right shift operation, x4 time rate

7 end for

end
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(Table 1) Trace file characteristics

Properties ValuEs
Wzlt:mF?:;ugfsts 290,400
Minimum Offset 3

Max Offset 326,960
Minimum Size 32

Max Size 4,09
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