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Efficiency of Distributed Query Processing for Huge XML Data

HiroTo KURITA,+ JuN MIYAZAKI,t KENJI HATANO,*
SHINSUKE NAKAJIMA+t and SHUNSUKE UEMURA

We propose an efficient query processing for huge XML data by partitioning and distributing
XML data to multiple computation nodes. This scheme is composed of three parts; XML data
partitioning, XML data distributing, and query processing on multiple computation nodes.
Data partitioning is based on the size of data as well as its data structure. Each fragment of
data is distributed to multiple computation nodes, so that CPU load of query processing on
each node can be balanced. In addition, it is important to take the balance of query processing
on each computation nodes into consideration to implement efficient query processing. In our
experimental evaluation, we could confirm that our proposal has a performance advantage in
query processing of huge XML data.
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Q1 //date Q13 /site/regions/namerica/item[@id="item10000"]//text

Q2 //name Q14 /site/regions/namerica/item[@id="item13000"]//text

Q3 //seller Q15 /site/regions/namerica/item[@id="item15000"]//text

Q4 /site/regions//item Q16 /site/regions/samerica/item[quantity="1"]1//mail

Q5 /site/regions/namerica/item Q17 /site/categories/category/name

Q6 /site/open_auctions/open_auction/initial Q18 /site/people/person[@id="person12000"]

Q7 /site/regions/europe/item Q19 /site/open_auctions/open_auction[@id="open_auction35"]

Q8 /site/people/person/name Q20 /site/open_auctions/open_auction[@id="open_auction3000"]

Q9 /site/regions/asia/item[quantity="1"] Q21 /site/open_auctions/open_auction[@id="open_auction5600"]
Q10 /site/regions/australia/item[payment="Creditcard"] Q22 /site/open-auctions/open-auction[@id="open_auction8300"]
Q11 /site/regions/europe/item[@id="item5000"] Q23 /site/closed_auctions/closed_auction/price
Q12 /site/regions/europe/item[@id="item7500"] Q24 /site/closed_auctions/closed._auction//text
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Q19 0.67 0.44 0.28 0.20 0.12
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ZIZT, R2~4 BB G HALEERR &1, ME
BN QCIZANTINTHNS QP BNETOMRRBHEE
QCICEET A ETORMZIET

£ 2~4 2K 2 &, SEHOMAGEE2TIZBN
T, BT — DT —FHA X EUBERFRICIE, HFIRE
BRHD. DED, WHERRIIE D 7 —F U1 IR
FL, B—0FEH TR ZTD L0 HULER)
R LT3 ENbNo T,

4.3.2 FPEREBEOEZR

HIfi TR E D12, EOMAES QP Eaan
L, HEEEHEIIN EL TWSZENDMNE., 20
MHIL, QP BEMNEA BT ET, QP —D2H= DA
BRI EFTD XML T—F A A0S <725 &
NETF5N5.

LML, BRTLBEBEIN TS T—F51 X2kt
# L CTALERRF 2V S N TW B DI Tldizn. f#ilx

¥ N =1RF—YEHEETIC, —DO0 QP ICEE L TAET
LG END.

® 3 EH N BOKHGEUBER () 100 AHNA b

1 2 4 8 16
Q2 20.33 10.88 9.16 7.94 4.25
Q4 224.92 225.15 120.09 61.71 29.32
Q5 107.65 103.65 101.84 56.57 29.27
Q6 9.39 6.90 5.10 2.54 1.31
Q9 24.06 20.54 19.99 18.62 18.36
Q11 6.20 2.44 1.21 0.70 0.31
Q16 8.83 5.13 4.00 3.34 3.10
Q19 6.03 3.73 1.95 1.17 0.49

£4 HEM N BORMATLEESE (B) 1 ¥4/ -

1 2 4 8 16
Q2 191.02 109.85 88.10 79.06 43.26
Q4 | 2,242.01  2,212.58  1,146.19  605.83  288.19
Q5 | 1,062.86  1,034.33 977.58  549.68  279.32
Q6 92.17 70.24 52.57 26.76 14.19
Q9 240.67 202.63 185.96  182.98  183.40
Q11 60.20 22.97 11.02 6.31 2.96
Q16 86.29 49.18 36.78 31.40 29.04
Q19 59.69 37.01 18.31 12.11 4.39

0280

K5 MAEHET—FDOYA X (KB)

10MB _ 100MB 1GB
Q2 138 1,388 13,843
Q4 5,538 54,757 547,622
Q5 2,543 25,241 254,461
Q6 29 294 2,945
Q9 476 4,621 46,299
Q11 3 3 2
Q16 46 726 6,959
Q19 2 6 3

i, £ 3I1TRT Q2 UM ERTHADE, QP K
4 (MEENFEITEIND QP OEIL 2) OULEREREIE
QP % 1 OULEIRFHID 2.2 f5 72> TWBHM, QP8
(MEENFITINS QP OIS 5) OULEFFEIL 2.6
BERoTHED, QP KM 2.5 FITHATNBIZHHE
D5, FNUCRE ST OUEEEOm EIZRS
LaVANRN

ZOFERIE, METUEEETTHE QP OULEIKE
MZMNTHEMEMETED. Q2% QP k8 TULHL
5E, 5 B0 QP MMERINDD, K4MWRTLD
IZ QP5 OALERFRIZ T A RIGIC R WD, Zo#s
MARNM Ry ZERSTNENSTHS. EBE, Q2
D% QP TOMMIZ, QP3 — QP1 — QP2 — QP4
— QP5 DIEIZFE T LTHD, QP4 £ TOUHEIIM G
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B4 Q2:QP ¥ 8 ORATIRIER ()

BB IAE, K24 BIFETETLTNSD, QP5
OGN 7.9 Mo Tnb. DED, HED
QP Ik > THEBUEN I NS EEIE, ROUHED
W QP QU ICIKET 2D THD. QPS5 DI
HGEL T2 B HRIIE A& OBRKREROT A AN E
WD THD. LHERFEIIME S EUE O R T — 5
AXDOREZZBKFET B0, ZOX5REEGEIZ
xf U TR NELS 72 5.

DEoZENS, XML T—% 1T 55 HEEE
ME DB IR TS, LarL, BaickoT
13, AR T SEEENEA T, 0K
FO U 7= s o) B I WIEA R H 5. T D
2%, MERICERTZ2T—INEBEBEINTND
QP 12, WK ONNBBEENEFLTL 0y,
AWHBE O RNEL 725, LN T, RED R
#HELUCHE S NZ0E XML 5 —4% OB/ Bl &
W EEETDHENDD.

44 X R B

4.4.1 EBROHERLFTH

AETIE, AIEOFIHERIC I O BLEENH SN &
sole, T —% OB FEELE LI OA R 2 KERIC
K OFET . EED0HIZ, 2E XML 5F—4 OfF
BB L EE 2 LT LisWiie &, HRELEET L
A O AT ULEREE 2 FHH L 72,

F—41% 100MB ® XML 5—4% 257 )L 3 X
LERWT, 16 HOBAT—% (7—4% 1~16) IZ5
EHL, 4D QP(QP1~4) IZFNTNEE L=, Z
DEIITEBDO/NS BT —5 %% QP ICEET %
DI, KEOWHF~NAaRNERLZRIC, T—50H
Bl E EDHICAMDRIFICBET 2HA 25T 20
TH5. i3] GRACE Ny ¥ afEGHEIIBNWTD
FEOFENFHAIN TV S [2].

2B, MET A4 @oMEERE, T2 AIT10
[\, 100 [EHEVIR L FAE S 72 240 1, 2400 H DR
Gty hEHWE.

M5 &ER6ICELEZYT T, 240 HORMEE Y
MEEFTLZEED, £ QP OREGEUEIEZ2TRT
X 5 I EAE L 2 T LBWES, X 6 \ZHEAlE

290

&6 5 QP ORGEUEERH (1)

240Query 2400Query
FEAEAZL EEEHD | FERAESL ERAEDHY
QP1 1,391 1,078 14,374 8,697
QP2 1,559 1,207 15,860 9,244
QP3 269 671 2,592 9,213
QP4 261 715 3,634 8,961
S fiE 895 918 9,115 9,029
(R 2 674 265 6,970 255
FaQLER IS 1,540 1,213 15,650 12,519
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AREERE, QP I2HBT B XSQ OB DA
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BT RBO, % QP TELZMBEHUERR, mo
DI DIl AR HERZE, R OFEBRBItAMN S #%
T BETITND D IR 2R T

4.4.2 FEREBEDOEZR

M5 &0, BREWLEZTORWESIE QP & QP2
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TE%. £/, 2400 HOMEE Y M THE EILH
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