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Fig. 1 How to implement a tiered storage.
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Fig. 2 Layering log-structuring and tiering layers.
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Fig. 3 An original trace data of prxy_1.
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Fig. 4 An example of access pattern under DBLK.
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Fig. 5 A relationship of log-writing area and tiering layer.
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Fig. 6 A relationship between DBLK and a tiering module.
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Table 1 A list of replayed traces.

FL—24 FIH U7z k)
hm_0 07/02/26 3PM-5PM

prxy_i 07/02/22 6PM-8PM
rsrch2 | 07/02/23 9AM-11AM
src1.0 07/02/23 1TAM-3AM
src2.2 | 07/02/26 12PM-2PM

stg 1 07/02/24 9AM-11AM

usr_0 07/02/23 4AM-6AM
web_1 07/02/24 9PM-11PM
web_3 07/02/22 8PM-10PM
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36 FID L —RTFT =PRI TWDHR, FERTIEZE
DOWNEZ AR 30%LL L T0%LLTFD 92D k L—2R
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MW ETHFETHLZO 0L TD FL—RERIR LT,
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L—AD4RTERE 2R 1SR LT,

P —2AF =231 EOFERT2HEETTHRLE FL—
AF—=H @G ET S, T LTCLEROHAROT 7 & A3
H =t SSD IZEE T A A FEREL, 2FEAD
FAERZ SSD 77 B AR L U 7 = X kORI E R %
TS, ZOXCELELT 7B A — 3 0 iR
ENBEE, BMICBEDT 72 EDOELWIIEIZ SSD
BB 5 BEFEFIEIL SSD 7 7 ¥ A RO MRk KMEE 55
ZENTESL., Ll Ercu sk A4 7Y Mok o
TTF—2PEFHRENTVLHE, LT LHZ 23R 60
EWVWD T EREBRERENGSNDITTTHD.

P CIEftAEE OGFHEE RN TE S A2 M E~
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FEEAE L. BB 08HEEAVD ORI
N, WERFIEILFHALOMRER EOANENTHSD. L
723 o CEEAF TR b Rt A B OPEREN E DA% BHIOIZ LT
LOHLHELE.

kL —RAF =X OFAEIZIT btreplay[4] ZEIE LT, HE
IARFEZRE T o X BT — 2 ERT 57T Ak
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LT — 2 aEBEXAREET —H 2 EBERAETICAZT—
EDORFEHT D, FleT—FREMIND ETTDOT—F &
DHNS NS A XOT—ZBEEHIEO LA ¥ ~EXA
ENDHT WD, ARKROBWIL M CTORRICLD
F—Z OBENCK L CETICKHLT 52 & Th Y, EEHE
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% [al#ES 2% 72 12 btreplay (X 0.DIRECT 7 7 7 Z457E L C
THYIFNRL AT 7 A NEBHNTNS, RBIZ, BIFEDT
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NZBITFDH SSD T e AR EFT 5. 3D SSD W
AX (LR —RADT 7 EATHRRA 7Y FD 10%
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A (128MB & 1GB) OfiAbwaR L7z, MEHIE LA
YOI A MY A XN EFIUEN ST ERLEE T
T—HAREERETELD, —FTEHOA—/N—~ K
ITHERT 5.

& 213 SSD %A X% 20%, E7 A b A X% 1GB T
L7-BE 0K FIETHE LN, AHRAHRY 7 = A hd SSD
TIEARETHD., 9FEEDO L —AT—Z DN, hm0 &
prxy-1, src2.2 ® 3FEEHD b L— AT SSD 7 7 & ZAH 0
mELZ., —F5SSD 77 EBAENMET L7ZDIX srel 0 O
1HEEOATh -T2, Gt THD LREFIEIZLD 70 R A
v FSSD 7 BARMNRE ELTWADT, ZRALI 4
DD ML —ATIHFEE 18 KA > b SSD 7 7 &= R |
L2 &t 5.

RK2ERD LHAEEEZRICT — X EE EZRET DA
FikL, BHRIAREDO I I T HBEFFIETILSSD 7
THVARIZIZEANEENRT TN W ERX o5, v/
T —2 A7 U hEFHLESEICER—O7 KL
WXL TR IR LEBXALDRET L Z R0, &
T A PN TIEEZ AL R THAIALRENEL 72D
BRCHD. LR CithEX L RICT —XEEBEZT-
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AELEICENFE ERERENE L2V DORE EEDNRS.
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Table 2 SSD read percentage of a simulation result.

FL—24 | BEEFIE (RW) BEfFTFE (R) RREFIE
hm_0 3 3 19
prxy_1 10 10 21
rsrch_2 100 100 100
srcl. 0 6 6 4
src2.2 0 0 45
stg-1 26 26 26
usr_0 98 99 99
web_1 99 99 99
web_3 100 100 100
30
25 - R
o 20 + . | i
o | |
= L |
g 15 | |
) 10 | ' : |
5 | 4
O L L L
0 60 120 180 240

Elapsed time [min]

7 BEEEIE LA Y TEIRIL 7 im0 OFEHALT 7R ARE —
Fig. 7 A read trace of hm_0 at tiering layer.
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TEET A EFAIL, AORSTT 7 AFDE S
ERLTCND. KTERDERUML—R% 2 BEBYIRL
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Fig. 8 An original read/write trace of src2.2.
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Table 3 Total difference of SSD read percentage in simulation
results.
v AV SSD | BEfFFik | BEfFFiE
PA X FA X (RW) (R)
10% 22 17
1GB 20% 71 70
30% 24 33
10% 27 20
128MB 20% 67 65
30% 6 14
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oW, BEFEFIE RW) 10k L TREFIEO T B EN
SSD 77 & ARAEFER LIZDIT 18 RF —Th Y, BfF
FEOFNEVEZRLTEZDIX 7T N —2Thotz. Th
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L — R CTEBREITo 2. IBEFTIEICL Y HERERM B
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Table 4 Comparison of average read response time in milli-

second.
FL—24 | BEFEFE (RW) WEFF (R) RETFIE
hm_0 19.0 18.9 20.1
prxy-1 66.8 65.1 33.8
srcl.0 45.8 46.9 50.5
src2.2 603.8 602.3 426.7
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