SN XML =ZF AEE0l e o2el =25 29 NMe

B o= Ry gFo] AokEo] glE ol divldAe XML dlolHel tid 2o Ag] 7&d &g Aolth. tiFe] XML Hlolgl o
3 Aog wre o] AA GE vIV|oA A A9 XML HolEE XML ZZHfragment) 0.2 #¥3ste] 2EPoz HFstan Ay
ake 7lgol dgaith o AA XML £4% A74sA &3 XML wloled i@ Ao AzE 7bsdAl @k XFragl4], XFPro[5],
XFLabl6] & 71& AAE 7IMES 49 AHE 98 270 izt JUE Asta AHEE F o o]d 2283 AES AEste 2Alst
A %3] wiel 27 ARzt Wz A% FHE g XML deolEd dis de HHE FPslde A 7Y 0 FHA
(scalability)e] BojXlt}h. 53], XML ZZfo] 3oz 4o 734 2EYHE 7o $49 vzefzs 29 AdE 24T & gl
& =dAE 4 XML 27 2E7 dig Ao Ao glo] £A A7l me Y e 29 AE s st A4 274 A
B A 7IWES AANSL oS wgeR VI Ve §4E AN 7 R 4 2% 23 B =FedA &€ 7% 71&e] 7u
o oRe] Z&4el AT Ea #A4 27]d ne o] 458 $% Aoz Yeyth

IIFE XML =2 AEE, XML 9 H2|, XML 30|28, &-Z3 24

1

Memory Efficient Query Processing over Dynamic XML Fragment Stream

Sangwook Lee' - Jin Kim™ - Hyunchul Kang™

ABSTRACT

This paper is on query processing in the mobile devices where memory capacity is limited. In case that a query against a large
volume of XML data is processed in such a mobile device, techniques of fragmenting the XML data into chunks and of streaming and
processing them are required. Such techniques make it possible to process queries without materializing the XML data in its entirety. The
previous schemes such as XFrag[4], XFPro[5], XFLab[6] are not scalable with respect to the increase of the size of the XML data because
they lack proper memory management capability. After some information on XML fragments necessary for query processing is stored, it is
not deleted even after it becomes of no use. As such, when the XML fragments are dynamically generated and infinitely streamed, there
could be no guarantee of normal completion of query processing. In this paper, we address scalability of query processing over dynamic
XML fragment stream, proposing techniques of deleting information on XML fragments accumulated during query processing in order to
extend the previous schemes. The performance experiments through implementation showed that our extended schemes considerably
outperformed the previous ones in memory efficiency and scalability with respect to the size of the XML data.

Key Words : XML Fragment Stream, XML Query Processing, XML Labelling, Hole-Filler Model
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= 3 False s 2| 21}
<CHEHH DI A AL ZD0
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2 20 —epp 2| H YIEE

{HEHOE>

o 2] =8 Mg =7+ 2 Z2He Ay B
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paste $& 270l du oldd 22

1: IF (predecessorOperator.isUpdatable == FALSE) THEN

/+ =7 catxiel olat BlololM T2t AERjol STste HRE XSCh ¢/ = A gty E

2: associationTable.remove (fragmentID); = )‘]'X“E]'HL} z7te] Ag AFses AL Fasly ¥
e & AAlg F22 a2y 99 odA FastE §F& A
(08 8) 58 = # M Y125 of o8} bidder 27 AHRE A3 o] increase’} =%

sto] FR zZbo A Fad g RAs] Hs A9 dat

3 FHE 24 ARE AAEe Ao] 7Mesd, oAe F Az FYE ALY v BE 27& ZE F §lo] bidder:
BE 23 & AAY FE2A (0¥ 892 5 24 @& A Zto] &3] BE& AoE AHE AV 2 (2
A guegFs Yepdt 58 24 & AAx XFragd H 9% o9 Z2 FAE Jehd Aotk 34 1-34 2&
XFLab B0l &4 7H53 (2" 3olA detd A FYsith. #4 304 bidder’}
SRS A8 2749 initial AYHET} UL BEEA|
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------------------------------- ! increase  f--------------200
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100
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(22 10) fidE 222 of
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Q¥ : fragmentID(ZO/E FYSHS AP =Zte| AHXY
& &, AN, 2HSX @S (=Y T it @I
/* RHA| zmzto] AEXLE B@ x2to| AHXIZ HESICE +/
1: fragmentID = convertFragmentIDToParentFragmentID(fragmentID);
/+ HEHE Z2t AR PR F2fo| Aol thEt HEE AT Blo|SolM HY +/
2: tableltem = getAssoci atlonTableItem(fragmentID);
/* shEehks HEJL flE B9/
3: IF (tableItem == NULL) THEN
/* A ANl 2o HHE AT/
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5: ELSE
/* AL 2ot HEE ghEsict «/
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7: END IF
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<ay
<bl>
<bh
<blh>
Lch>
<eh>
<ch

<fa>

(a) (b) (c)

Aol (28 12eNolth & B 1ML olgakd el Ex

A 27 W7 Fhshe BAS WAL 5

AWEsL F7hE ) R 27e] & dYUES Fvkse] A
° &

AFdof o= FES U F A

4. 78 A 45 4t

41 70

2 HoMe & =TodA et 7y 74 2 A¥S F
g 71E 7IHETRS v A Wt AnE ARt B =8
oA At AHA] oz 4H XFrag ¥ XFLabs 72
XFrag-D, XFLab-De} ®w3}%ith. XFrag-D¢t XFLab-Dol
Agd A MEL <F Do Uehd uig 2ok A% A
o ALEE 72+ 7|HMELS XFProolA AAE Ao Axta
grol el HH3 dnFS L5t FAIHL

o] 7IHEL J2SE Development kit 5.0 update 11& A
&3t JAVA A A FdEAT 45 A8 Windows
XP Professional +%A#lo1A Intele] F2 o] CPU 6600
240GHz CPUE AR&3tal W= 2GBQ Al2ElolAM &
gtk A H7tol AHEE A3 dolHE XMark #X
otA[7]¢] xmigen ZEW 02 A4 5709 auction &4
2 A7)+ Zr7F 11.3MB, 22.8MB, 34MB, 45.3MB, 56.2MBo°]
o <E 2> -4y 2dd XML #olEHE o] &34
o] FAES 747 £¥F AF 49 A7IE Yehdth
<E 3> Ago] Alg¥ XPath AoEL Yehit. A4
49| A AL AEH)ME] 3 XML 274& A4
3= MW E Fd3t XML 22418 2EZW3goy, o
gu71E A ggoldstE XML 272 2E¥ Hg 7oA o
£ wol AHsAh 2EfYHE XML 274 239
XML #X4E 272 Eglz 7ARE W o] EZE preorder
2 gAss £AZ AFsdh (2 1302 o9 22 A%
49 dE Uitk # A¥dAE A% A= XML £
7t 2Egd gigt o] Mo AMgE wEe % 2 A A

(® 2> 28 gl o

SH XML =z AEZ0| thiet HZel 228 29 M2l 9

(E 3) Mo ARZE XPath E2

as|

Ws 29

Q1 /site/open_auctions/open_auction[initial >"200"]/bidder/time

Q2 /site/open_auctions/open_auction/bidder[increase>"200")/time

Q3 | /site/people/person[name="Claudine Nunn")/watches/watch

(a7} /site/people/person[name="Claudine Nunn"]//watch

Q5 | /site/people/person[name="Torkel Prodrodmidis”])/profile/interest

Q6 /site/people/person[name="Torkel Prodrodmidis”]//interest

Q7 /site/open_auctions/open_auction[initial >"200")/interval/start

Q8 | /site/open_auctions/open_auction[initial>"500"]/bidder[increase>"200"/time

Q9 /site/closed_auctions/closed_auction[price>"100")/type

Q10 | /site/closed_auctions/closed_auction[price>"200"]/annotation/author

H&E +=M: ab—c—d-e—f-g-h-i-j-k-I-m-n

(T2 13) A0 ARE XML £2 HE &M

2 AZHE mEEgth viRy A S XML 27 ~
A 717F Ao M Al AHES A e AR 248
Atk Ao A AIZHE Ayete] FA A AQE XML
Z27t A AZE EAs9Y

4)= 7]1¥9 XFrag9 XFLab 2 ® =FoA A
QFst XFrag-D¢} XFLab-DZ t}Fdt =27]¢] XML M=

Zt 2Eqd digted] do] HE Fds= FA
A ZAe Hd viRe] AMEES Ao Wa ekl Aol
a S B8 A A4 2715 MB #9Z, yE2 &9
< d ARSE Hdf WzEe ¢S MB 992 U
Rl Zolt}, A% AnE B XFrag-D$} XFLab-D7} 242}
71%9] XFrag, XFLab®.t} XML ¥4 =)o) th3h 44 @
A 4538 +Es ¢ F Aok 2¥Y Ql, Q9, Q109 A
o] el ASteHs 719l XFrag-DEt} 71¥ XFLabo)
v ARg-Eke] o AQith o] FRUHE XFrag-Do| 7)uk

21t EMe| 37|

)] _E__E_ 2 _E" H}H
- BEEA £AH 11.3MB 22.8MB 34MB 45.3MB 56.2MB
XML #ol&8g o] g3 23 13.3MB 2.7MB 399MB 532MB 66.1MB
% dy RdS o] g3 By 143MB 239MB 432MB 575MB 71.6MB
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HAE & FTF 718 H& 7HeIAT 2 AHA 71
Aol Br5EI, QI Q109 A$dle & TH IHE A
£8 5 A7 PEd 24 W & F7t FUkete 2 2R
z7vo] A7|7} AA XFrag Wyl W2z && Ao A
7b Atk B Ao vnx RRENE A3 A dis)
7} 2bA) 71 d2 BEAstn Ay

XFrag-D9 A% & &# 71¥& Fdto] 71£9 XFrag
Brh 9538 4% BolA Hid o]AE Q17 QA &
olg 4 gith. o] F A 1 AE ol bidder dHHE
2 ¥3sta th biddere auction AOlA WHEHO R
Uehue z+ Ao ojolele] gt 7+4 AAZE AL wett
A 7k AvjE JebdE open_auction dEHEw 7}

1.3 2238

130

VS SIS,
VL A

VL2772
VA

o [ XFrag
., HXFLab
4 XFrag—D
. E XFLab-D

34 453 56.2
£M 37(MB)

(T2 14) 71Z 7|g3 AN 71522 SEE J|He| Hi22| ARZE Hlm

2 AXNE Yehle 55719 bidder FEHEZ}F SR
2 BA AAHOZE open_auction AHEL o] ]
ato] 1 247 vl Ak (& £9f, 562MB w4 7
< open_auction FHES] F57F 60007101 bidder &
gHES FFE 29629700]th. Z, open_auction F Hi
49470¢] bidder FHEZ} EA3ct) wepr] Ho] w2 &
o] bidder® ¥&38tA =W XFrage 4% 7} open_auction
zZto) s A4 ZZH bidder 279 FuE E& A4
gtx, 2 A2 AN oldF & HHE Aok =
2 frg AlgFo] F43 FUsHA foh & AFPdAE
EH 07 719 bidder AYHESY HE 3] XFrag-D
oA bidder AFHE] ) st E& FHT F =S
g9k WA XFrag-DE Zb open_auction Z7be] ol
o 1709 &9 XA HEE bidder LEHES] A5 F7t
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Zte] ewrEe &5 EFstn glon, &9 A 2 wtzkA XPath A9 A2 Aol 3 AHUUEE TF3A
Ze] g)e 4 1131'\1 Walx gtk XML 272+ 9 e e A9 A7) F7b B2 FA"E 27 FR9
oA AW preorder =M 2 AEH 7] Wi, Aol 27 7P ok ¥4 27] F7bel mE WRE AMgFe] 27
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AN 27+ o i Hd BE 279 HHE F9 o 2 Qg Aotk &9 MF7F FUHSHA HH, o3 &S
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