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Abstract: As a scale of an integrated DB that has big data increasing day by day such as facility logs about
telecommunication infrastructures gets bigger, its resource planning is more complex and its maintenance
cost is higher. The virtual database integration technology is now necessary to divide such a big DB to multi-
ple DBs without inconvenience for users. Data virtualization is one of such a technology that integrates only
the schemas in multiple DBs and provides the integrated SQL interface for users like a single DB. However,
because the data virtualization system accesses data in each DB through network, a communication between
a DB and the data virtualization system degrades its query performance as a bottleneck. In this paper, to
resolve the bottleneck problem of the data virtualization, we evaluate three methods: query pushdown, data
placement analysis and replacement of intermediate data regarding query performance. In this evaluation, we
use telecommunication logs as the real environment, and measure the execution time using analysis queries
for network quality in 3DB environment integrated by data virtualization implemented three methods. As
the evaluation result, we revealed to be able to resolve the network bottleneck problem by applying not only
query pushdown but also data placement analysis using query logs and data replacement of intermediate
data in the virtual database integration by data virtualization for the purpose of the divide of a single DB
in real environment. Especially, in 11 queries of 12 queries, whereas the original data virtualization without
three methods results in on average 2010 times slower than a single DB environment by network bottleneck,
the data virtualization with three methods improves the network bottleneck to on average 1.8 times slower.
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Fig. 1 Data virtualization system.
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Fig. 3 Intermediate data replacement mechanism in DVS.
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Fig. 5 Evaluation environment.
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Table 1 Data placement by data type and total data size in

each DB.
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Table 2 Information about 12 evaluation queries: numbers of tables in each table type,
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Fig. 6 Evaluation results of virtual integrated environment
with three methods (query pushdown, data placement
analysis and intermediate data replacement) (log nota-

tion).
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Fig. 7 Evaluation for query pushdown by enabling its function
in 3DB (data types) (log notation).
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Fig. 8 Evaluation for data placement analysis by comparison
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Fig. 9 Evaluation for intermediate data replacement by en-

abling its function in 3DB (analyzed placement).

(BLES5AT) CT12MD 7 =) % FET L72RERTH 5. Hitdh
7 &R ICEATRR L 228, Wi FERTid v, F—
FEESHONRIZELY, 4l0r 20) THEIYUES N
725, 220027 1) Tld 3DB (F— 7 HR)) &R ICKIE
TRERIESH NS,

RN T — A L O R 7 — & BELE % T 5 72
W, TSRO FATRER T KT 5. K9, 7—%
FCE ST L7258 CTdh 5 3DB (FLESH) I2BWT, 7T
)Ty v ad ey AAEREOR L, Nz TR T — & TR E R
REEZ AR L7727 — LY A7 A 2 EAT L 2K R T,
T & B AT O R & [FAR el H— DB 123§ 55
TR E R L T, 7 — ¥ BB SN CRIEZ R IEA A
WCEX o200 7 T)DHH, 72 10 IZELT,
7 — 7 FRLE IS & - TREX EEEL T, —FT,
X)) I LTI 7T — 7 HEEDELE L TWBE D,
HBELGZWIEELIERTELIGEENSRKEL R>TW D,

379



BEAIEF =R NEE Vol.59 No.2 372-383 (Feb. 2018)

7.4 E=E
741 FEIEDER

FHfiFG R & LT, T BlESTE T — 2RI B T
LT TyvadyyryBLUHET -7 BHEBED 3 OD
FHEErHWL LT, EREICBIFA 1272 11HD
7 1) TKIEZREEZ: {, B—?D DB % 3 20 DB 244
T2 L%mRL7.

JI) Ty ady yORRIEFICKRE L, &7 T
WER VA Y 7 OREICES Lz, B—0 DB Chuftd
57 ZVIIHROUEPRKRTL 34 THTLI—FThD,
N7 ) Ty vayy  IlBAlfERERA. —h
T4HERE OFF Tld, BHMOL I— FOF— 7V % #iE
FTHZD, 7Y Ty ady il o TKIBIEER
BB L7, O DBICHAET—F %) 7 ) I2BWT
b, £ DB CRE A fd 2 & ClfF= L HIR L 7.
L2L, %2 @ DB BOKEEWMIT/RL7Z2L 912, 1,000
FHLa—FULEORBELRF— 7 O@EIRET L7
67205 1113, MR 10 L EDORERBIEDSZEL T 5.
L7255 T, % DB THLHL L 7245 RAVNE 2 R WY,
JI) Ty ady YHEATOUEEIREN TS 5.

X)) Ty a T AT, T8 RESTICL -
TCF—EBREZLETLHZET, 726, 7, 9, 11 D4
DOTKIELRYENS R SN2, THiE, DB —/31 I2BE)
LA F—%12L-7C, 1,000 53— FU EOKRM
WAaaEE2 7)) Ty v a oy VAR L2 I E
LWETHDL., —HT, 22007 T IZMWREILEINT
W\, 7)) SIIFIHT AT Y BRENED O Lol
ZEIGERT A, £/ 10 TlE, DBH—/N2~0O~<
AY =Y BENEEL, R FODB T 1) Ty ay
TN K o TRERDNE L B o 7275, b 9 —Ti AT mIC
KREL, HRE L GRESEAEL TS,

CIZTELICHM T BEELZENTAZ LT, 71
Jo10degES NS, L, FioT7F—% 51,000 5L
I— FULEDOKEIME L 7 5 DB B O SHEICB VT, b
V)= HONBE LR Ty 2 BE L TREE LT -y e e )
WIS 5 2 & C, BERLZHIMTEZ LISERT 5.
ZFORER, F— ¥ RESH TIZEEETE %2 - 72 KR
Ty MEEEG s L) OMEEES, P BiE
THWTELZx2RLA. Dol hs, 7= 5 RHE
{bIZ & AR EBREICBWT, 25 3 20F =0/
EVHENTHDL LN D,

742 JIYTEDER

1) 8IZELTIE, 3200FEEH VL LT KIE
HIBRERE T E TV, 3 DD TEIC L - T 328 54
5 172 fEDJBIE |20k SN 72h, MIREBIEATR & £, HFIC
M7= HEREICL Y & LABENEEL TS, 20
7)1, 22500757 —7 )% Left Outer Join 3527 1)
T, FHDOANEH 6GB, b9 — 7% 30GB, Hiji

© 2018 Information Processing Society of Japan

¥I5GB &% b, LBREERICETHEL S, k%
7 T OFEFIIHR T0KB (4,903 La—F) E/h&w, K
MG BIEDFE R, 77— RESrE, 77— IRE(LoFh
MF—yHREONFICHL EEZOND. F— ¥ BES
FrCBLTIE, T—YBREORBICL Ty 1) 8 2k
TE, T YEESIICEETELTRENTH L 2 L%
Motz. =TT —= S RKELO 7 — ¥ FEEICE L T
i, oM ERNCTH 72 § OUB/BENRAD RV
Z Dotz F TRl 2 bR 5

F—= S EESHICE LTI, A ML —IVRBOHIKYDNS,
FTRTORBELRFEEMRICHDT—T L% 120 DB IZ
EHTED LIRS v, REHICLE, KBUSE 24 GHA
ELT1,000 FLa— R EDOBENEET LREEHEZ
R, FWEOHEDNSL VT — 7V OM % BRI L
DB ICEELCTWD., LA oT, MamEEIcEb )@
BROZBEIIHROMEEEHBEDOERIHNLDATH Y,
FICHEEDOL W SHEEOHEN D R WG OB %
BTETWAEW., 72 8ICBWVWTIE, #0772 b
T =Y ERAY T =D, G OREDS DN HiEEED
FICEWT — T VOMICEST 5. CORELEEICAN
T, 3DB (FRESH) BEEICBWT, 7)) 8 TR &N
LDBY—N2DFOMDT 77 v F—8 %, TAZT—
FHEEINTWSL DB —N1IZEEIL, 2oitbb i
HEHlIHE-T, 72 5 TAHENE DBH—/N1D
HEO 0777 N F—=5% DB —N212BH L, Fih
FNor ) EHFLE. B, 7)) 5 & 8UMND Y
IVIEE L T v, BRHIIOKE, 71 8 (3H—
DB 2k 5 FATR R AY 1.06 512 KIFIce s Sz, 2
DIER G, BEDP DR POBREENS IEGHE Y H
BTAHILT, TYERESTZWETELREND S
EEZLND.

T — 7 BREICEL T, BEREEN—AIZERK
EETHEL TWERD, ZRUANDF =Ny B8
EZETETWAW, 71 SOEERIEF, FHTFT—%
HEETA2HAE 7T RE{L AT 44 DB MT
6GBx2+70KB =12GB & &), F—& kL y 27
L CHEG I E 4 28413 30GB+6GB =36GB & 72>
72, BEECOHELITH T - HRET LI L THE
BEOYIKPIEFETE L, F—r KLY AT 4128
I} % DB ~NOHLBEALEE R, DB ~NO—FF A b L — VFEE A
A (COPY), #AWHZ &Y 77 ) ETH O —FF A
FL— VBAAADBRIENEHCE S, FRELTT—%
ALY AT & TS 23546 X ) MREd %Ik L7z, it
e LTE, w7 HRET A &MFICEROTA N %
GOTHHALT AP EZONL, 72721, Axflnikid
M7= BREICLS S5 MEEILEHCIDOTH
D, AR ZRMERESILOYGEIIEES v, JlodEk L
LT, HE7— & BEEFED 2-way Semijoin DE A X

380



BEAIEF =R NEE Vol.59 No.2 372-383 (Feb. 2018)

300 45
- 4
250 [
1L 35
™~ 200 s
25 B
=_.'.' 15\:' 9 :‘E
__, 100 15 B
1
50
7 [ o 0.5
o m Jdas n-'] P 13l 2 E - B -
F i a ] () 7 9 10 11 12
=)
EaE—DR O HMF— AEREE a7
10 7> 8 xR\ i-Hi— DB &7 — & B E 0 E TR
o

Fig. 10 Comparison of execution times of evaluation queries
except for query 8 in single DB and 3DB (analyzed

placement) with our three methods.
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