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Abstract: Context-aware services, such as those for home and building energy management systems, have
attracted a great deal of attention. Because services need many sensors to enable us to understand our
surrounding environment, the use of sensors has been increasing all over the world. We can obtain vast
amounts of information with these sensors, but they raise one serious problem, that is how to collect, store,
and analyze data. To solve this problems, we propose a distributed sensor data management system that
uses a common format access method, and has a high-write and a high-query-processing performance.
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Table 1 Kind of NoSQL

Name Data model | CAP theorem | Distribute model Persistence model
Cassandra Column AP Consistent hash Memtable/SSTable

HBase Column CP Sharding Memtable/SSTable on HDFS
CouchDB Document AP Consistent hash Append-only B-tree

Riak Document AP
MongoDB Document Cp
Tokyo cabinet KeyValue AP
Voldemort KeyValue AP
Redis KeyValue CP
Scalaris KeyValue CpP

Consistent hash
Consistent hash
Consistent hash

Consistent hash

Consistent hash ?

Sharding B-tree

Hash or B-tree
Pluggable

In-memory with background snapshots

In-memory only

|Appl|cat|on ” Appllcatlon ||App||cat|on |

[ Gateway ] { Gateway J [ Gateway ]

P2P Overlay Network

@Mmm07—#77+y (b) FIAP 7 —%7 7 F ¥
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Fig. 1 Heterogeneous network convergence protocol.
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Table 2 Summary of data management system.
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RDB NG NG OK OK

NoSQL OK OK NG OK

DSMS B E OK NG
WEY AT L OK OK OK OK

F3 EfEAy bU—sHET O o) VERENED X Lo
Table 3 Summary of heterogeneous network convergence pro-

tocol.
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Fig. 2 Architecture of proposed system.
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Table 4 Evaluation environment.

oS CentOS 5.7
CPU 2.66 GHz
RAM 512MB
HDD 50 GB
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S L
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00 00
0o 05 1 15 2 25 3 35 4 45
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3 AT —7 BT 1 L#EEALVERERMIAR R

Fig. 3 Scalability and write-performance result.
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oY —74 Y TRHRICLTBY, EEAAT— 715
L7za==27% 1D &b LIZfAXDB 2 %IRRT L2 LT
B — PTG L TWw 5.

X H# @ Cassandra & PostgreSQL X, / — F&BINT 5%
TEDMREARNPELC, WEREDA T 7 - T4
o TWwWh, PostgreSQL DY v — 7 1 » ZHEIE, 7 —
SEWRE I TAT Y MUTIT ) LEDFH D LV ) REeE
ZBTIUE, OAT—F Y T4 M EEEL0ICH
MuEFETHL. FO2H, Cassandra iy vy —7 1 v 7
R ERIFERE L V) EVWATr—J ) 74 2O L
Boamb, RIZ/—FABEDLEEDANV—T v MEIZHE
H L7854, PostgreSQL ® AN — 7 i 56.80ps TdH
N, FAxDOLFEET D 6000ps iz LTV RWE &A%
%. —7Jj, Cassandra ® A)V—7» b 2113.00ps TH V)
gLk & 72 LT\ A, PostgreSQL (24§39 % Cassandra O
AN—"Tv ME 3725 & %> THY, Cassandra DE XA
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&5 YCSB /8T A—%
Table 5 YCSB parameter.

Key size 10 bytes (max)
Value size 20 Kbyte
Record count 20,000,000

Operation count 100,000

AVEREDIEF ITEN TV D, LREREHRIE NoSQL 123 v —
T4 VTR D PostgreSQL £ W bt T — ¥ EH T R
TAHIHE LTS I ERERL, REV AT L LAKOME
et oZ L ghh.

4.2 7 I )AIBEEHFHE

7 ) JLIRFE T OFFM & LT, SQuery & RQuery OFF
iz T - 72, 3TETHHL/2L 12, SQuery & RQuery (&
FEEWZNT NI A LMEZENT L7 2) ThHh. ZD720,
TRED R LE L 2k 2aHliAHEL LT, 77— & 5AEL
TOLPETELITOLARY AT A L EHVE, EX
ABF—4 L LT, 10byte DF— & 100 byte DN 2 —
DRTHE%RDLANTLE 0T EDZT La— FeERK
T5. B, N 2—13100byte £ 5D LI %T VT AL
FHEAER L CTwb, FHETE, LT — 7 OEZARE
FEAEETLAZHLNS, SQuery TIRELD T — % % 10 FRII
Bl 728 20, RQuery Tl 10 M E L 72
T I RTELIBEIHFLIZLEDVAR VA [ 1%
FHllg 5. 72 z2iE, T2 126745 200E TP
METHEAEL, 77 10 838 ELRE Ty ) 20
L7254, SQuery lZ7—% 11 2567 —% 20 FTAH 1D
FTOEEIAAEZET CBLOIZIT L, RQuery &7—% 1 20
57—=% 10 TTHOLET ) Tw. BRI L)1,
ARIOFHMTIE 7 =) IR 2 RS RE LT -5
BT RTRET S L9120, 72 RQuery [ 3kETT7— 4 T
B —2MREoOET— ¥ 2S5 5. %7 1) OBERNY
R ILER 511, PostgreSQL & Cassandra I3 EfE T — 7 12
HLTy T BB AT, Y AT 4TI CQuery &7l
AL T EZIT> TV 5,

4 4 12 SQuery DIFE R Z/R$. POV AR X ¥
A LDSEINC LA LT ARy L) AR RE D IR % 3%
LCW5, Z0O7z0i% T AT 4, Cassandra, PostgreSQL
DNET SQuery MLELHFED L 2 & %5725, PostgreSQL
DOPRERFIZEEAARDB O DI ETHEL
TBY, Cassandra DHERERFUIFTHEAAA DI A 7% L
GAHZETHRELTYS, LLEDXIIZ, PostgreSQL &
Cassandra OVERED 72133 Z AR MERE & Fi A AEREDH
DEVPLIEELTBY, SQuery IEFFICEH S AMERED
BETHo72720OTHL. EVAT LD RO BWERET
HolzDIE, FT=ITA—TV Y EA N =LA =T XD
MEEDPLETVD., AM) LA =V xd T & —
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Fig. 4 Single data query result.
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Fig. 5 Range data query result.

FENOICNET HEHTH Y, WEIZT KT ) X b
L=V e LTEET 2720, F—90EESRAENL D%
DULBENR N2 TH S, MRERA 2 AR 72ERNCERT
5 &, Cassandra EFRE T AT AP ERMEREZ 72 LT
b EDGHD.

X 5 12 RQuery DI R Z /-9, PO LAKRT A
Z A LDEHII LA LTV B EFTDS 7 =) ILERERE O FR A
R LTWA, RQuery IFFICFHAARERENEETH 5
728, TH 5 ORI TIE Cassandra £ ) b PostgreSQL D
HWEWHREEZRLTWS, —J, EVATLERLE
WEREZRLTB Y, FE AL NN L TEEL
TR EAREZEE TS, HRERA 2 A2 72 AN EH
9 5% &, PostgreSQL LR T AT LADYERMREZ W72 L
TWBZ EDS A, LrL, PostgreSQL DA DY AT
213 SQuery OMLEEIZ BV CTERMERE A G 72 L T w7z
O, 7 T ) PRI B ZERMERE 2@ 72 L TV A DI
REVATLDORTHDLEEZLND.

5. i

AREHILTIE, PUCC 70 b I VO X 2 ] HYE%
LNt T = OERIFILE, DSMS & DBMS D2
L2 ERFEORET — & WHBERE & FE o i & o T —
FEH Y AT LADOWRERIT- 72, REY AT 413 PUCC
Py hI—=27, AN =LA =V ¥, T4 =¥
D3DODAYR—=F Y FNTHERING.

AT, EBEAAMERE 7 ) MBS, S,
BEAED DBMS DA FE Mo/ v AT L EREV AT LD
WaiTo 7z, FHMERIEE LT, $TCICHEL VLYY
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