-
o
re
m
S
010
II°T"
|'-| 0

==Xl Vol. 8, No. 5, pp. 77-83, 2022 https://doi.org/10.20465/KI0TS.2022.8.5.077

WC ZAA| H2E| AJAY T|dlo| X&MS Taf3
HOIE| Ay Za 7|

s

oIS etn AZEQOZHXAH W

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

A7 ¥ £4 dlolg 483 R 715517
sl Algorithm 1.3} Zo] JA37 A] dld LPN 4
E HNESE ol&sto] sidst 1 g wiAE=
4bit MEo] A AR bitol] g 12 HATTE 4bit
W ®2 = right shift S23%Th © o4 7J427g0] ¢l
= A% 7159 32 Alzto] Adol wt 4bit BT 02
2 z7|skErh 3 4bit #EEo] A WA bits A4
H AF 7HHo g A 2713k
o|2]gk 52k tolE 7418 BlEE 45| ¢
ojm] 27|35} A7t B wl2A 74830 LAY sh=
ol & WA bitoll & 12 75t BA8 0
HEE 7|83 & ol 483 MeE 7]
E5k= 4bit M=o A WA bitQ] 7154 AAH Al
A 07 z7|5lele] T AR dig B 5

!

oy, o
o

i
oZ

=
AZ YA e A AR © wi=A] Z34le]
844 1 s B4lagell W=E WA bitell 4 7]
=3 ot




80 AEQEYg=8==Xl H8H M55, 2022

glolg ZAlegol H=s g 71Esto] £4 73ile
%d& Hot data® Wdoh= 22 &34 ¥t 53] &
g ARE T3l AFA ] Hloly Zg4la o] WAkt H o
ol 784lo] TASHA| ek Aol Al vl
< 12% 9= Hot data® Wek== A7 25
o3t FAIME 325k A3l & w=&olAE TlolH 7
AeAe] TS 7heEstal 11 23S vl A3 Al
2t SRz Exo] v 4] 7|F5te] ol & HigeR
Hot data 955 #dsle dalzlse Akttt

3.3 HO|e AMQHe| X&d

A7 o AE3t Hot data WS J3) djo]E
7341270l W e} tlEo] s Aol A& o
Al 1est7] 918l Algorithm 2.9F o] Z34187go] Hl

S 7153t 4bit vz o] 494 bit9] Fo] 10] =&
=7 5Y 4bit Wxg9] Z5 Wrals WA 2|44
ARE 7|E5HA "ot A&A 71ES AT 5F A2
F% 4bit W2 bit S BF 022 z27|skEH
shift FF leftZ WZETt E3F shift S5 E3F 48)
w27 245 "ot shift 35S 49 wi2A 243
oZH A8 Heg Ek HEed /=% "y
glo] 5 Hmelo] A& ARE 7S5 5 e A
o] Qict. Hlolg 73X 4o RIEE 4uf wi=A shift A
gjoto] Y17} dolxithd A&/ AA] WolA = AitE
Tk &= Qlek. o]F left shift 2] FHEEH Hot
data page %5 ®sl7] 913 Hot data TabgS
NE =

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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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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