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A Sensor Data Storage System
Using Mobile Devices and Cloud Computing

Junya Niwa,™ Kazuya Okapa, Takesnr Okubpa,t!
Youki KapoBayasur'! and SUGURU YamacucHi!

To continuously store daily collected sensor information using mobile de-
vices, huge demand for storage capacity must be distributed. We propose a
location sensitive sensor data storage system which can perform geographical
range search by keeping sensor information stored on mobile devices. Using
the storage capabilities of mobile devices, the growth of storage capacity load
caused by the growth of the number of users can be mitigated. We describe the
design of sensor data storage system using Infrastructure as a Service cloud to
construct a dynamic network for making consideration of sensor data density.
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Fig.1 Structure of SkipGraph.
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Table 1 Storage consumption of wifi strength Information.
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Table 2 The population ratio between day and living populations.5)
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Fig.2 Overview of proposed sensor data storage system.
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Fig.3 Division of a management area.
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Table 3 An example of the sensor data stored in a mobile device.
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Fig.4 Relationship between area ID, management peer and mobile devices.
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BHEEZ IS, HYTHRSEHERICEENZHHID ZHED Key e L, %A /78—
ZYERIREITLDOIP 7 FL AR L Key fHIZ, EXAN—2ERKEFLDOESXAN—DIP 7 F
VAL Key fHIZZNZIGRET 5, FHEHE 7L, LD A N—%idlc SkipGraph @
insert X v —Y %2K[ET S, insert X v —IIIZLLT OFHEHE 7 DIEMRIEG ENT
W5,

e Key f#i

e IP7FL A
insert X v =Y 2RZIFMWo7 2 A N—1F, HHDOL RV 012BIFBEXEFLFA =D
Keyfi& IP 7 FLAZEHT 5, ZOBARAN—IE, AvEe—YIK&END Key % T0
ICHEDHHYS T 28R ID 09 b, PREHE 7 ICBET 2030 b 2 IO M % Hiis
HETICREETE, LV 1 MEDRA N—DHH L, SkipGraph & [k Membership
Vector DRE 2T WHEITT 2, UEDBMEICL->TIZ 7 PRy F7—21ck817 2
WHHIR D HIDABE L 72 5

4.3.2 EYYERORRKAE

EEIN e v EHREFIAT 22—, BRIV %, FEDO7 77 PRy P T —
JIZBMTHETICT 72 ATRERA V¥ 7 2 —AZHOTHITT 5. Hirshirxzyic
1, HUST 2 cRI N IEEHIPE L, HRHEICEEN 22 TOMHEEID, NRET
2t v HERONS RO & ENn 5, BHETIE, 777 FRRy P7—27%2HWwT
FEPAPRR 21T\, M T 22 Y T 2HHE 7 ICRRER LR T 2, RERER
I 72 PR E 7 IIFIRNICHTE T 2 B8 VRIS 78— F¥ ¥ A b %2177 ) HTHRE
RAEGERT %, WRIEREZZITIM S 72BN VIR, BN Ry F7—27 % HoTERIC
FBUT 2y EREIRT. v ERERZRIINTEHE T 7Y FRR Yy b7 =0 %
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JHOTHERERZPIB L BB 7~k V3 EHRZ %D HIT 5

BRERZL—FHOEPE TR FIT720, BEZ2Z—FNETDICRAS 2T
LEAHTEA VY 7 2—ADBRHEER D, ZDAVF 7 2—RIZlE, HlZIE Web A %
T r—AEHWLZEBEZOND,

4.4 fEEBRXY LNT7—7

FHEAN Ry b7 =7 TlE7 B —F X v A FDMfTbL323, ZOHRa A 28RN T 57
DIZIP N FFXF v A LZ2HBED, KEEDA =LA 2y b =7 2FRT2ENE L
5N,

IP 2 VFFr AL, FAGEAEZITIZODIP 2y F7—7 ETHOO NS EITH
5., IP=LFXy A 2T, HBHHEBIC Subscribe LTV 3 E A URICIER 7 =
VEETBE010E, TEINEFEBREBICLF XY A N IV — 72T 2083 H
5, AFXY AN —T%ERTE 70 baLt LTIGMP BEET 3, K4
CLFXFY AT FLAZEADYT, ZOT FLABIZLFF ¥ X 7 L—7% IGMP
PHOWTHRT 25T, fHENRAY b7 =218 70— FX v X b %2179 FHHHE & 22
3, IPeLFXr A2 EE, THAY F7—2THEZIP 2y b7—2ThH, £V
FIERMERE S R 7 L & FREIC S FEIEIC Subscribe L TV 3 E A LR IGHR D45 B H3046
PTHBmEMBMEE 2 B,

KEEEDF — N A 2y + 7 — 7 2T 28550, SHEBATEHY 72 E L oARME
Fy h—=2L, ERETLEENNVFERICLZN—DFY b7 =7 D2ODFy b7 —
JERMIRT 5. 757 Pl S BANLUEERANDOHRE 7 ) OISR IIAREEDO =y B 7 —
7EAVT7a—FF v 2 b&TIHT, EAALIVIKIFFO R Y b7 — 7 HHEORHEN
FHDSATEIC 2 2, £72, B AL UKD S DR 7 U ~DIREPEE 7 L) DFATI,
BHET EEANL VMR L D——D 2y b7 =27 ZHBHET, DAL KO EESE
WERRbLNIGETL 7 77 FNRY b7 =7 ~OEREZER T 2H2HK S, Lo L
D5, 777 FEOEGIESHER ST THHERERDFNE L 2 IR DSTEE T 5 nlaglE:
BHD L) MERED 5.

5. F & &

AT, BAALIURIC K > THFEWICIEEI N 2 & v S ERE RN ISR S ¢ 7
¥, HIVE T 2 IO E ICBBEAT & 1z v HER P IS ARE 72 & o S E SR F LS
PREL 72, HHNREHEZERICTE L 2 o HER2IUS L 2R IP 7 FL 2%, I
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BFLARTOFRICE W TER T 23T, fEEFECHEL % 20RO R P L —Y AR
EhE R s, 7, vV EREIUS L ZRERE ST 2 laaS B2 77 F2H
Witk Y EREBFEONRG 2 To7%, TlaaSH 7 79 FEHAWL T, FEBHOL Y
FERBEEDOZICH LTEINAR 7 79 PNy b7 — 7 25T 2 F3ARRIC R 5.
SHOMEE LT, HRIUEZ 747V b7 77 FINRY b7 — 7 OFEZR{T VR
Llet v HEREEFEOE AL Z R T30, EEICIUE S N A0SBEIT 282 Hv 7
v Ial—va VBRI R CREFEOBMER R THABITON G, i, HEANER Y
P =2 ICEATREERTIRE LT, RV FXF XA N2y P IIRBED A — LA 2y
FO—=0%, SRAMEY TN —=—FERALFF XA LY —NHOBEREICIP v LFF ¥ AT
ZHEIE 2y b= ORAEBRT 2H6ERH 5. X518, LV HERPIE S R
Mz ¥ —t L CERET)HEPHERLZ DY 7HRy =7 285 25088 o s, i
L%y F7—7TlE, FET7TPREERICEETNIMMEICHEY T2 v HEHE F—5
R—RZHOTHHE L 2T udz s v,

2 EF X M|
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