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Verification of deduplication using similar image extraction
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Abstract: there is a compression method to reduce data capac- ity, there are also another problems such
as cost of calculation and troubles of management. Therefore, instead of the conventional method of compressing

a single file, deduplication technology (Dedup: De-duplication) has been devel- oped to eliminate

redundant parts by looking at the entire storage. As Dedup associating parts that have duplicate information
from the entire storage, the deletion efficiency is higher as the amount of data used is higher, but at the

same time, is proportional with the cost of searching the entire storage. There- fore, we propose a way to
improve Dedup’s efficiency by prior grouping process based on similarity. In this research, variable length
block method is used and image file is used from the viewpoint that the target file is generally used frequently
and the size of usage is large. In the extraction of similarity, SIFT is used to capture the features of

the image and found the similarity between 400 image data used in the experiment. Then, we grouped items
whose similarity trends are similar to each other based on the threshold value and Hamming distance, and

conducted an experiment of deduplication for each group.

Keywords: Data Deduplication, Compress, Image analysis

1. [FLBHIZ

T AR FHEAEE ORI PEON KRB S 2T A F) &
N NI T T VAT AOERICLVERAENS A ML
—UHMAL TS, ZRHDOEKRRT —F 2 EESLREA
Du—HNA RN L= DI E LTI A R
WS ELED, 7T Rarva—T 407 0n)H—t
AHEFM LT D2EE-BABEZ TND.E 5 W\o iz fEk
DO JEREBAR 721 CIX R 72 7 —  HIBR AN E D 9,2 AE
T 5 BICHRE D 2 A N300 0 B X R LD 20
AN ZTWD, ZZClx D7 7 A NORE#E RT
JERET DR O DY A FL— U2k 2 RER L CH

BT 28 OT —ZHIBREZAT 5 FENEENIES TN D.

BEAEYEBR T A 7 L Data De-duplication(LL#% Dedup) X%
D—>TdH % .Dedup 1TA b L= DO FARENSZVIE EHI
BRI LY T —H EHEE ORI TH D0
WL EEDTND.

1 HIRRE
Tokyo University of Technology.

(© 2018 Information Processing Society of Japan

2. Dedup EHIRER

2.1 Dedup
THAEEERE L, 7 rANVERE TRy 7 LALT
T —Z DEEBRRCDEFSEEB L D0 o 1255137
DI LAY PN e BT —2DOHREA ML —DI
R1E 3 5 BEEECXZOT — X 2Rm TR A & 2 E Rk
L7 —XEZHIRT 2H8MO 2 & 2T, EEEREIX
Dedup & HFEENS.
FEPERCIX2 B BRI R T 2 \EET — X IL,HT —
ANPID THELLIMEZRTRA U HICES]RIOND
72D AV FNDT—=FDOIHENA N L —DIRTFEEIND.
77 ANVEBHETILT X BT ey 715 H L,
IhsT7ry Oy vafBlRFET L. 20oTey 7T
F o7 LTI, T—F AR Y —AbE 0 H LA
INT=T—FT7uy 70 LEET.



IPSJ SIG Technical Report

HH S Nn7=Ny v 2 fliid FingerPrint & & MEEIL. R E D
Tu w7 E BT 5 0L LTHWSRS.
NS OB IE, = — 7 BT L TERERD,
B F DT —H _XR—=ANIZT TILHFEET D L 2 X,T0T
—HAMEHEHL TSI EERL,T—ZRX—ANDEYT
LHa=— BT R LRI RA BV T —2) I
EEXHRIOND . 1,7 — 2 _X— AN T 58512
TFELRD o7 & &, FOHAMNT 1T =—2 3BT & L
THB SN HH L T —FX—=RIRAFEE D Hr L < Bk
WSz =—0R7ay 73R RA VX ICEES WA D 2
LR EOEERAFEIND.

22 774 IVEEAK

COFRTIEHLT77AN A LFERELLFEA—D7 74
LB HFEELEROT, DICEEDHBHFETHA LD
DE—A A HZ 2 AFLES WindowsOS (i ST
W5 EMERIERICIR S 2R E BT 223,040 PC DR
PN KV ZL DEEERDTHZ LMRDHNT
W5,

23 BERETAVIAR
oy BN TIET ey s ZEICEBEORELEEL T
.78y B OBEHRIZEERE Y 7y 7 XL w4
E7nuv 7 5R0 2 oTHD.
BEETay 7 FRTE 77 ANV E—EDOT ay 7 A4 X
WL, 7 ey s ZEICEBHEEYTT ). 20N ERA
Téi@%%%b%%oty7bié<#sz#6
128KB O TT7ry 7 24K L THEY,—HOY 7 T
a—P—PEEPREZIT O RRICEDETTry 7 A X
ERINENLERRD Y 7 NHIFET D.
Ty I A X ERIRTEDL LI LTV D DT, EE
PEbRE L BEEMEREIT O BRONMEE ICH L. 7 ry 7
A AP/ ES VNG EEERERIL EF TR, OKE 1 D
D7 7 ANMIOEERIND T ay 7 OFEBREMLTLE
WV, T — H R — RN D 5B T2 D L AR A
HWENMET 5,207 ay 74 X R&THIE
Ty ANVEIRTERSND T ey 7 OBNHED U, EER
FRUT DD BRI IR < 7 0 L AR A B X B H3
.U, 7av A A ERBRELLIEIETT =40
FET HHERITREBICETLTCLE W, EEYBRELET
LCTLED.

FAEPEBRER &AL HHE T FV~F?7@%%’%5’&%
O, BEHPRAITORKICEPE T T ny VA X LT
TOMLERDS.

(© 2018 Information Processing Society of Japan

Vol.2018-IFAT-130 No.7
Vo0l.2018-DC-108 No.7
2018/3/27
24 AAERTAVI AR
AEREToy 7 FRIX,T—ERNE— R RN ST 0y
JEPIVHTRAS > FERD TS, Tuy s b)) 54
HEEREO LD bND Z RSN, AIERTr v
TDZLrHRvT AV IRT YV ELMEZ ENDD.
Ty 7 DAERITIIUDIC T ny 7T =2 DML D
—EBDT —H (7?7’@/ K 27 —=F A MU —2LM5H
BTD2MAT,—EEDOT —H (V42 KU) &Hisirdr,
:h%/\y~‘/:4l:Ltjc%ﬁum%,%nz@jt%ﬂ/w' N
(RS MR TER LI Ty JOERKFA M E
T 5.
a7 Oy B UAEOHRNCHV D~y &= B
5,7 vy s 07 H—F) U P EEHLTH LD EITR
RO Ny afBEDT o F AMERER LB TR, T
UALEXVHAEEEAER LNy Y2 BEBRHV DR
5.2, 7ry 7 0P HILMNEEZRDDI LD TH - T,
T =X OEEEHERT DDAV D Ny v 2 B XD
T v A AR EREET L OMERN 2O THD. T ey
7O LALEREIZHWS Ny Vaffizbny Vo bk
5.
ZOEINCT—ENRE =N HESNTT Ry 7 EYY 43T
TV 2T TR T 7 AN~DT —ZFHANX
V?&EL&H@Z&LT% Tay a0y A I
FFEAEEDLRW. Ty 7 080 53 AL E TR
#%@Eé?@ﬁ<?—&N&~ymﬁwf%iétbf
HDHINCEO RN I T T I T R T 2T RN BT 7
ANERBDIRB L TH, BEEPERZ 5] & i & Zh=RmICIT 2
2.
COREET T v HREW S EHIZ Ny 7Ty S —
ARANCEEDRE L AT R ODOEER IO —2122-> T
DITETIEERE SN TWA. F—F BEEYHRTRE <
EONTVWDET—4 8% 20 50D 1 12T DA D =X AT
WERT vy 7 B OEEPEREAME S Z & ARl s LT
2.

25 MR

AN RREA L LT Dedup 132 b L— %% AT
575 & L THBIEDO @WT — Z BRIk LTI @O 2R 35
HND DB FEREDRNT — X BECIIRDIHE D H 72 0.
ZOEP AR RA N L— Y ORI R 5 03
Nod. T, AN —VEEKROKRBENT D120 CPU X
AEY R EHEGRICKERARMNBINDE.Z O ZRmnb,
I A NPT AR L O IR R 2 A R 2 &
WO BENEET 5.

Z D728, Dedup 17 & 5 BEAEYERR D FEITHNTHIERZD R O T
EEITA A N OHIBPAMHERTARTHD.



IPSJ SIG Technical Report

3. BEFELFAMAZE

ARETIE 3.1 HIZBWTIRETEZHHL,3.2 #ilcksnT
Sl S EICONWTE LD B,

R, — W AEE hEm RV A ABRKREVE N
SUCARHFIE TIXER T — & Z X RI2T 9.

31 BREFZE

FF,HROT 7 A% OpenCV IZfHE SN TWVD
SIFT OF a— & — il U T 2 5 H T 5 &g T
H U7 3OS R 2R 0 TR ZITWV, 2D —7
Uy NEBEZH WD . =2—27 U » REBERS—F/D IV A A
FE2XIER LT D FOXIE R DT S LD HEEEA R
fEOSELLE & 72 5 3R D B T K MUS o BREE 2 R s o 3%
CEIY ERIE A EHG OFELLE &35 B Sz B 08
ELRE 2 Bl CARA F VAL L2 v ZHRBE O SE I E % B D
T 8T ko THEBE oMM & ik % 2 & O mIFEEE
NEETEL.ZNE L EICHBT — YOI NV—T31 %
T2 7N—TORFHIEETTXTOEBT —F OFE
JEEHRY ) TIEEOHELUETRNY I U7 &7V I A—7
A" LR T D o T — A 0D EEN VU B R
L, U7 %ITW I —7 B” L35 A CIEEE2HD
WL, N—T bl D Eo BT — XX EnIic b
LTWaWTF—4fEL LT i /TS5 2L TER
SO N—T7TkicT7 ey YA NEEKRL, VTN
TOEEHREIT) LIk TiERkD 1 2OT v
URANEMERT2FELY GEREGEARE FEERT D

3.2 FMEARE

PG IEE UC EEPER R EFTER R 2 VW5 &
EHERRRIL, BEEERG T — X B/t T — X &*100 (2L -
THEXHT 2 ENTE L. FTHAFED Dedup #HNT7 7
ANERICEBYERZIT O TOBREECITRETELD
REROEICEL > CHEEZEX HT.

4. EBRER

EEPERIT 3 2ONRT A —ZRMETHY FFRET A X
Z 14bit[1]7 1 v 7 g KE% 200Byte[2)f/ N7 1 > 7 A
R % 500Byte[2]5% E L 7=,

I D OBUEIZS B RIS T 2 Kl Th 5,

4.1 BLIEIRS
ARERCHEAT I EBRT — X137 &ty hELTARL
TV 5 COIL-20[3]60 ¥z (obj[1-5] *.bmp) & HIRRLKZED
W72 YW T — 4 (etc[1-40].bmp)40 ¥, 5+ 400 # D5
— X &Y 5.
obj2_ 00 & ZN LIS DFRHEEE 7T 7 LTz LIcb D& T
O 1ITFET.

(© 2018 Information Processing Society of Japan

Vol.2018-IFAT-130 No.7
Vol.2018-DC-108 No.7
2018/3/27

500

400

100

Ha -
1 obj2 00 DELIE ST 7
Fig. 1 Similarity graph of obj2_ 00

b I\ W’Mﬂ ANy

~

- 4

J
o

K2 —oDF—Fhb v 7 EERE
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Table 1  Group selection result

T7AILE

JI—TA GL—=TB F)—TC ) —TD JI—TE Zhith &t
£T 400
90% LA £ 70 62 40 30 35 173 400
85%14 102 88 46 44 32 88 400
80%LL L 146 108 69 20 19 38 400
75% L1 E 205 121 34 23 9 8 400
43 EEHR

400 AT — & TR T RO BEYER L 71— 745 0F L
TTr—4%7nmy 7 TOEBEEREZE L RITZE 2
R



IPSJ SIG Technical Report

#*2 EBPERRAE R
Table 2 Deduplication result

BUEHY SEHRYAX(Byte) FHHRRFE®) FEREGE)

AR 30,503,295 42.7 7805
90%LLE 30,323,007 425 714.8
S 85%LLE 30,337,714 425 695.6
REAR 80%LLE 30,336,069 425 697.0
75% L4 E 30,336,640 425 692.0
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Table 3 Deduplication result for each group
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TIL—TADH 205 15288964 367.7

ALB 326 24436673 554.5
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ABCDE 329 29651030 677.8
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