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An Efficient Index Scheme of XML Documents Using Node
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Abstract

In this paper, we propose indexing method fo manage large amount of XML documents efficiently, using the range of node and
Pre-Order List. The most of XML indexing methods are based on path or numbering method. However, the method of path-based indexing
method shows disadvantages of performance degradation for join operations of ancestor-descendent relationships, and searching for
middle and lower nodes. The method of numbers-scheme based indexing has fo number all nodes of XML documents, since search
overhead increased and the disk space for indexes was wasted.

Therefore, in this paper, we propose a novel indexing method using node ranges and Preorder-Lists to overcome these problems. The
proposed method more efficiently stores similar structured XML documents. in addifion, our method supports flexible insertion and deletion of
XML documents, '
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(a)
<Book> <Book> <Baok> <Book>
<Titles> <Titles>» <Titles» <Titles»
<TitlexCr+</Title> <Title>Turbo C</Title> <Title>VB 1</Title» <Title»Sqi+Server</Title>
</Titles» <TitiesMS C</Title> <TitiexVB 2</Title» </Titles>
<Store> </Titles> <Titie>VB 3</Title> <Authors>
<Name>Young, Kim</Nane> <huthors> </Titles» <Author>
</Store> <huthor> <Store> <Name>Sun, Park</Name>
</Book> <Name>Sejong. Kin</Name> <Name»Seoul St.</Name> </huthor>
</buthor> </Store> </huthors>
</Authors> </Book> <Store>
L <Store> <Mame>Inchon St.</Name>
Document id : 001 <Name>{nchon St.</Name> \/ </Store>
</Store> </Book>
U Docusent id + 003 \/
Document id @ 004
Document id : 002
001 : Ce+ 002 : Sejong.Kim : Young,Kim
002 : Turbo C 004 : Sun.Park 002 : Inchon St.
002 : M5 € 003 : Seoul St.
004 : Inchon St.
{b)

(1,15,15)

(6.9,10)

(11,14,13)

I Title J [ SubTitle | I Author I Name —| | Pricenfo |
3,13 @35 /NS 10) (12,10,12) N,l3,lﬁ
| Title I I Nam: I I Reference | | VPrice J I DC |
(285 (8.3.8) (9,7,10) (14.11,14) {15,12,15)
Title
Pre-Order List (10.6,10)

1] 2 | 3] 4] 5] 6] 7] 8] 9 Jto]11]1z]13]1a]lis
3] N |tB4| N |TBS| N |TB6|TB T

2z
2z
=
z
=
t
2

(T 1) 2dE ™A F=

26 2006. 8.



4C ool Pre-Order List2 0/88t XMLEAMS 28X Mo

User Query Result
Query Parser Documents
Tagname Data Table Name

Pre-Order ¥__/
Post-Order
Pre-Order List ovange |/ N N
Node R:
e TE (" Doc_id_TB Table(©) Data Table(E)

Data Table Name Data Table Name
Data Table 1..n

XML Document ID XML Document ID
(O3 2) olEiA A|ARel 1A

/ Pre-order List(B) \

Pre-Order

Data Table(D) \
XML Document ID
XML Data Value

Name Index(A)

DOM
Documents Parser DATA

XML
Documents

XML Document Name XML Data Value

Pre-Order List(B)= Name Index(A)2} preorder <= @e BY, (DA BFFH22 FAHE Name
o2 AZH e st FAHu A ol 7 & Indexo] 4] XPath@ 99| ©lojg WY <335,
ol Name Index®} preorder$} Hj¢]E|E]o] & o] &0 <5,5>, <10,10>% A1, (2)°A Pre-Order List®]

B#Eo| Qo =77} o) ¢ Atk XPath] 29 AFYX T A o]%ste] Yoy Holr o
2 Al Name Index(A)E &3t #3199 preorder &L 78 3 3)A #F HolH 5“01*'114]9]
9']' *]T"Elﬁ‘?‘l %— ﬁ:ﬂ—-, o];EE__ 01%3]'01 Pre-Order }_']‘_ ‘% &3 E@E} 7]&_,] XISSS’—]- @_‘0]
ListB) 92 A7 ol5% F dolgelol8e] AU dolH WE wag 34 g%_o_y_iuu}
olg& ¢l HtE A3t e s B 2 AN AF4E 4 5 Itk
o & £ o] XPath F 2| "Bookj/Title [.="Visual C++’]”
s AdAgn ¢ o r)2e xissoh vima 2y 4. A" D A}

< (3999 2

(O¥84)9 PreOrder List®] F3AEA (1), (), B ANLE Aok Qda 7We AYHA,

Lr,ﬁ

Node : n, Range of PreOrder List : x
[ Calculate Node Range ]
if n.pos = ROOT then // & n0l REELC2H, L EBE= nQ postoder
n.noderange = n.postorder
else
// =5 n8l QEF HHTSI ACH, no L EYHR= 2BZE NS preorder - 1
if n.rightsibling is true then
n.noderange = rightsibling.preorder -1
// X YOY, L& nQ LEHRE R25E9 LCHY
else
n.noderange = n.parent.noderange
end if
[ Range calculation of Pre-Order List data table using Node Range ]

n.preorder <= x and x <= n.noderange and x.data_flg = ‘Y'

(a8 3) ==H2(Node-Range) AWM 22|E

B QlEUl HEEE (7 435) 27
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XPath Query : /Book//Titles[.= ‘Visual C++']

(Comparison of the Ancestordescendant relationship and the data value)
(XI88)

SELECT il.doc_id, il.value

FROM Element ix el, Element ix e2, Value ix il

WHERE el.doc_id = e2.doc_id

AND e2.doc_id = il.doc_id

AND el.tagname = 'Book'

AND e2.tagname = 'Titles’'

AND el.order < eZ.order AND (el.order + el.size) >= e2.order
AND e2.order < e3.order AND (e2.order + e2.size) >= il.order
AND el.level < e2.level

AND il.value = 'Visual C++'

{PreOrder List)
(1) SELECT e2.preorder, e2.noderange
FROM NameIndex el, NamelIndex e2
WHERE el.tagname = 'Book’

AND e2.tagname = 'Titles'
AND (el.preorder < e2.preorder AND el.postorder > e2.postorder)
AND el.level < e2.level

(2) Result of PreOrder List : <3,3>, <5,5>, <10,10> => “TB 1", "TB 2", "TB 4"
) SELECT * FROM TB_1 WHERE Values = 'Visual C++'
UNION
SELECT * FROM TB_2 WHERE Values = 'Visual C++'
UNION
SELECT * FROM TB_4 WHERE Values = 'Visual C++'

(32 4y XISSet Mekst whHo| vl
A8 dolg 5ol tste 3| Adwsn ) TG A4Y XMLEAEY ¥ dojge 72
o JA9A 71H% vin sty zﬂﬂ o 223}7] 93 Paser®= Micro Soft AH] MSXML
da F7He E0ly, AT 719389 (DOM) ol B & AE3 AT
& Bolux @} vwAy Addae HAE AgolHe AZ g2 T2 A F79 ©
Z1Nte 2 el AS 23 A AR w2 OIHE ?**s}ﬁt} Addoleha) & AA W
o] Fr, RA-FEBA Y 2AA FoA g AJEA 9HI e HE XMLEAE
£0] wj¢ "ol EE, 7|EY Y7 7 TAHY, 4 7+ FA e TFH &
ghe] g ®4 JAYA 71 F A XISSe} dolHe F& oy, EA49 FE & @
-H71e AT, £ AAE PreOrder ListE: 5 ERL 7HA AF dolH®B)E XIsse A
Aujdo] ojd Taz WMozt TS oA ALg"E M Yxuo] 3F XMLHCJHE
o] Hlm AP ARHoz JjE9 WHR BAY & oy ZF BAE Uid ="

r.?. rw

#)p
l‘l° LT

o 5 ANEEE RATh =9} dojE 9 #7} ¢ gonz BME 2
A4S Windows 2000 A E OSE A& 717b w9 & EAE MRt 49 dolH(Ox
31, MWElY IV 20G, 512MB RAM, 60GB 2lele] Synthetic Datasetgi ge 2B Ly
HDDAM¥S] /M4 AFeel F&3en, & doleE T¥ata #Hdo] wlg 2 EAL 7t
A¥ Ho|etulo] A2 MS-Sql*Server2000, /1'% A geF XMLEAEE 745 AUtk A

Ao ZE& Visual Basic6.03 T-SQLS AM&-3%t}. Wege o5 EnF 2o
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(E 1) &8 G0l &M e

Aydlolet | dgulole} | 2dolet
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A9 £ 9,495 7| 38 74 200 7Y

A £49) w2
2 dole) 4

725538 74 | 150,059 A (2,741,100 A
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m S

e .
H
_ [0y
oen-Cundi}
; aper-Osel)
0pon~c:doct2t)
—_—

f lav]
BAEOF — o i
UL

AX) BAe =37) | 287MB | 13MB | 251 MB

A4 48 29

Ql: /A/D/E/C/B/E/E/E/E/F/E(HE-4)

Q2 /A/B/B/C/BAZH2A

Q: /A//B/[QE- ?‘-t’&ﬂ])

Qt /A//D/[C/ /B [EE$-FERAEENL)

M 2 B
AepmEe) 5 247 %0 7 58 7
A4 7
Bagolge) & | 2N | 397 A | 13647 A
EEEENE 6 »

Q5: /A//D//C/[B/ [B] [HE v"h A+E02)
Q6: /A/D/E//B/ [E/ [F/F(H % W24 Z-FERA)

A4 Ay AR A9

Q7: /A/D/E/[B/E/E/ [F/RE$-FE BF)

QL/RE /BN S/ AR MY _F2(U )

Q8,/A//F/ /E].=addchannel (% %‘—é&ﬂl%zﬂ)

Q %/ BB/ DY R (Y Bul A

3/ %/ BRART/BE. AEWE/ AU AEANL)

Q/ M3/ /3 EHB(ES-FEUA)

5 /HF/ /AR _RR(RA-FERAFERT)

Q6 /0328 ZEARE 2458 )

Q7878 /R EERR Y @ IFERAAEAL

8./ 5%/ 4B/ AR A/ WY _F= = AN BT ]

Q9:/A/D/E/ /B/E/F < KbEnglish [ ZA50AHZ7)

3002
%800
2m00 § —-
(8113
r.808
0.800 |-
om0

;
%8
“{ [ee-0metty
av-:—mﬁm)
‘l ELlt

Q0 /B[ 3ERB[ =5V

QUo/ R/ /R YRAR/ AR _ A~ T AN

QU: /%) BB/ BAUFAR < S A)

QL2/%/ | 2%/ | ZEAS] EELR]

6000

5000
axiss

4000 o Pre~Order(1)
re~Order!
3000 D Pre-Order(2)
fx l T Pre-Order(DISK)
miflllan Pm Naft

0000
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q8% Q10 Q11 Q2

B4 44 49

Ql: /PLAY/INDUCT/TITLE(A 32

Q2 /PLAY/PROLOGUE(AE w242

Q3: /PLAY//ACT/SCENE(AZ )24

Qt: /PLAY//SPEECH(Z3-3E37)

Q: /PLAY//INDUCT/SPEECH(Z-3-&0A))

Q6: /PLAY//SCENE/SPEECH(A B9 24245 &34))

Q7: /PLAY/ /SPEECH/TITLE(Z-3< Th5)

Q8: /PLAY//TITLE[~ ACT|(ZA-FE8A+27)

Q9:/PLAY/ /SCENE/ TITLE[ < SCENE | (343 5-4-8AH27)

(2% 5) 48 2 Tl Y Znt =

(aFE5HT EDY 7HA AF HolHES 9
£3 A3 438 RYEY. T3, 1A A8E
Fe 71EY x18s HHFH B =RA Add
HHE (B8 (EE 47F o83 PreOrder
(1), PreOrder(2), 131 PreOrder ListE FA
Hdo] obd taza 7]%9_2 TEE F 471A
9 ¢l "o MHue umst Asfo|t} o
i, 48 A4 A= FA n‘éJﬂ* A9, 24
-SERAY 2AAN, 2A-FETAY 249
2o AR P g Yo A3

(& 2) &8 Hiojeiel HokEat 2= H%(Pre-Order(1))
DataTablel-n(Pre-Order Listol ] 48 Hlo]g} Hlo} o|8)

Doc_id XML 41 2 HE
Seq_value XML AU Hlolel £ ¢4
Xml_value XML EA4]9] #ofg] 3t

gk QlEUl Y8 (7H 43)
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(& 3) &3 dlolee] Holsat Z= HH(Pre-Order(2))

DataTable
Doc_id XML #A If HE
Seq_value XML EA4e] "Holg gtel &4
Xml_value XML 24ue] dlole] gk
DataTableName Pre-Order ListollX] A4€ Holg H

°lE °olF

(259 A7tA A8 Aol ZE Hd
M B E=Fo AU wye] r|&e dwynd
AN A7t $4EL B 5 A A A
o A%, F¥HE AAY 72 4 EAUY
=ERE QYAE A XISSET Hon, b
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%l PreOrder Listote] o]y Ho]B& 74
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B2 dHolEst TH e 24 2Y @8y
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=EOA AR WHE Hag FIstd B
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WEHoR FL Ae Bolw, BAY alom
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