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[Abstract]

Flash memory-based SSDs have the advantage of faster access speed, lighter weight and smaller physical size than conventional
HDDs. On the other hand, it has inherent disadvantages of amplifying writes and limiting the number of erase operation needed
before writing. Therefore, researches for effective use of flash memory-based SSDs start with write reduction scheme based on
cache policy. As one of such researches, the 2WPR cache page replacement algorithm was published recently. In a FTL
environment, this paper analyzes and evaluates the 2WPR algorithm, and suggests improvements. As a result of the test based on
large scale field trace data, it shows that the metrics for victim page selection of the improved algorithm reflect about 2% better

than those of the original algorithm in terms of write reduction.

AO10] : 2WPR FHA| HO|X| mA|, ZajAl H2a|, Al B2t AS5, LRU
Key word : 2WPR(write weight probability of reference), Cache Page Replacement, Flash Memory, FTL(flash translation
layer) , LRU(least recently used)
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E 1. SSD HZ AlZkt ofqx] £~29| of
Table 1. An Example of Access Time and Energy
Consumption of SSDs

item read write erase
time(us) 25 250 1500
energy(uJ) 0.5 7.5 40
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Table 2. Experimental Environment (Hardware Platform)

Items Specification
CPU Intel E7500(Duo Core), 2.93GHz
Memory 2.0GB
oS LINUX(Ubuntu 16.04)
Language gcc / POSIX thread

= FTL Al &E#o]H

FTL A E-#|0]432 913) DiskSimS 19 4] & o7 oF
ato] AT 8]oNA A7HgH 2]352 FUSE 718k AlE#oHE A}
83}

| 10 thIread | .. [0 thread | [0 trfead | ®

v FTL thread

OS : POSIX interface
(open, read, write, Iseek, close, ..)

IO subsystem(FUSE)

o 0 9N
SV QO — —h

open(path), r/w(offset, size)

a8 4. FTL AlEaolg] 7=
Fig. 4. Architecture of the FTL Simulator
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Table 3. Experimental Data for Workload

Data Max LBA N. of Rec. I/O Ratio(%)
Financiall 1,215,633 5,334,984 23/77
Financial2 1,215,222 3,699,194 82/18
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Table 4. Write Reduction Effects of WW'' and WW/'*?

data Financiall Financial2
weight Read Write Read Write
WP 638,486 747,926 338,928 120,527
ww 677,030 744,001 339,854 120,139
w2 627,764 734,656 | 342,546 120,107
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Table 5. Reconfiguration of Experimental Data

% 6ol I, o]

Data Name Max LBA N. of Rec. | I/0 Ratio(%)
Fin11 1,215,633 16/84
Financiall Fin12 1,139,449 1,050,000 13/87
Fin13 1,215,633 18/82
Fin21 1,213,863 76/24
Financial2 Fin22 1,213,863 1,200,000 79/21
Fin23 1,215,222 80/20

E 6. M7 dlolEfoll wnPal wwi2e| M7| Sl
Table 6. Write Count of WW8 and WW12 in Reconfigured
Data

ata
weig
WWP | 218,036 | 126,513 | 137,780 | 46,723| 38,930| 42,609
Ww? | 216,420 | 125,339 | 136,780 | 46,471| 38,742| 42,300

Fin11 Fin12 Fin13 Fin21 | Fin22 | Fin23
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