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Inverted Indexes for XML Updates and Full-Text Retrievals
in Relational Model

Yun-Woo Cheon'- Dong-Kweon Hong'

ABSTRACT

Recently there has been some efforts to add XML full-text retrievals and XML updates into new standardization of XML queries. XML
full-text retrievals plays an important role in XML query languages. Not like tables in relational model an XML document has complex and
unstructured natures. We believe that when we try to get some information from unstructured XML documents a full-text retrieval query is
much more convenient approach than a regular structured query. XML update is another core function that an XML query have to have. In
this paper we propose an inverted index to support XML updates and XML full-text queries in relational environment. Performance comparisons
exhibit that our approach maintains a comparable size of inverted indexes and it supports many full-text retrieval functions very well. It also
shows very stable retrieval performance especially for large size of XML documents. Foremost our approach handles XML updates efficiently.
by removing cascading effects.
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< hooks >
< book >
<title> Data on the Web </title >
< author >
<family >Kim< /family >< given >Young Chul </ given >
< family >Lee</family >< given >Eun Suk </ given >
< family >Hong</ family >< given >Gil Dong </ given >
</ author >
< summary >
This book mainly mentions
< keyword >semistructured data</keyword >
< keyword >database< /keyword >
< keyword >XML< / keyword >
</ summary >
<./ book >
</ books >

(& 1) oMl books XML &AM
3.1 XFTS of oldA 7|Hol 3
E =2dA Astes 9 9dx 7Y XFTSE va9
<E 1>3 2ol 4719 Hlo] &L AL&Fr)

(E 1) XFTS 9 ™A 7[HE 25t HOl&
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Location (docid, pathid, path, depth, path_cnt)

‘Word (word, position, depth, docid, eid, pathid)

Element (docid, eid, name, sibord, pathid, key_count, value) l
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Location (docID, pathID, path, depth, path_cnt)
(1, 1, */books, 1, 1)

(1, 2, */books™/book, 2, 1)

(1, 3, ~/books™/book™/ title, 3, 1)

(1, 4, ~/books™/book™/ author, 3, 1)

(1, 5, ~/books™/ book™/ author™/ family, 4, 3)

(1, 6, ~/books™/ book™/ author™/ given, 4, 3)

(1, 7, ~/books™/ book™/ summary, 3, 1)

(1, 8, ~/books™/ book™/ summary~/ keyword, 4, 3)

(28! 2) books XML 2A2| Location & oldiA Ui

Word (word, position, depth, docID, eID, pathID)
(Data, 1,4, 1, 3, 3) (GILL, 1, 5, 1, 10, 6)

(Web, 2,4, 1,3 3 (Dong, 2, 5, 1, 10, 6)

(Kim, 1,5, 1, 5,5 (book, 1,4, 1, 11, 7)

(Young, 1, 5, 1, 6, 6) (mentions, 2, 4,1, 11, 7)
(Chul, 2, 5, 1, 6, 6) (semistructured, 1, 5, 1, 12, 8)
(Lee, 1,5, 1,7, 5 (data, 2, 5, 1, 12, 8)

(Eun, 1,5, 1, 8 6) (database, 1, 5, 1, 13, 8)
(Suk, 2, 5,1, 8, 6) (XML, 1,5, 1, 14, 8

(333! 3) books XML 22| Word &f olHA LIE

Element(docID, eID, name, sibord, pathID, key_count, value)
(1, 1, books, 1, 1, 0, null)

(1, 2, book, 1, 2, 0, null)

(1, 3, title, 1, 3, 2, Data on the Web)

(1, 4, author, 2, 4, 0, null)

1, 5, family, 1, 5, 1, Kim)

(1, 6, given, 2, 6, 2, Young Chul)

(1, 7, family, 3, 5, 1, Lee)

(1, 8, given, 4, 6, 2, Eun Suk)

(1, 9, family, 5, 5, 1, Hong)

(1, 10, given, 6, 6, 2, Gil Dong)

(1, 11, summary, 3, 7, 2, This book mainly mentions)
(1, 12, keyword, 1, 8, 2, semistructured data)

(1, 13, keyword, 2, 8, 1, database)

(1, 14, keyword, 3, 8 1, XML)
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ins(text(). XML
SELECT E.DOCID, EELID

FROM ELEMENT E, WORD W

WHERE W.WORD LIKE ‘%XML%'

AND W.DOCID =E.DOCID AND W.EID =EEID ;

(28 5) Bk Y= AMsks Eolo| SQLRRe| M

MY

@ Element Hol&2] value$t key_count HS E3lA
tight &4 A& A& = UoH12]

//kevword =‘semistructured data’

SELECT E.DOCID, EELID

FROM LOCATION L, ELEMENT E

WHERE LPATH LIKE “%/keyword’

AND E.VALUE LIKE ‘%semistructured data% AND
EKEY_COUNT = 2

AND L.DOCID = EDOCID AND'LID = EPATHID ;

(3 6) tight % Hel9| sQLeZe| HE
@ Word Hje] &2 position Z# &
ol A 719 =7ke] Ay dike

// book/title/Distance('Data’, ‘Web’) <= 1

SELECT E.DOCID, EEID, EVALUE

FROM LOCATION L, ELEMENT E, WORD Data, WORD Web
WHERE LPATH LIKE “%/booktitle/

AND Data WORD = ‘Data’ AND Web.WORD = ‘Web

AND LDOCID = EDOCID AND LID = EPATHID

AND DataDOCID = Web.DOCID AND DataEID = Web.EID
AND DataPATHID = LID AND Web PATHID = L.ID
AND WebPOSITION - DataPOSITION > 0

AND WebPOSITION - DataPOSITION <= 1

AND EDOCID = DataDOCID AND EEID = DataEID
AND EDOCID = WebDOCID AND EEID = WebEID ;
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3.2.1 71& dHE Yo 719 = WA Ag

719 =9 F7hek AAlE FARS7l wiEel Fotel oigh
Aabhg AHBEv 71929 F7b Aldle F7hHolof &
de|d o] et ARE nlgoZ Element HolE3 Word
HelBolA #AF HES WAIY (2¥ 8)elA oA
books XML &9 keyword AeHE Fox A=z}
“database’?] R-& ‘database system'©Z WZA3}7] ¢ig A

25 Bola gl

/1. Location Hlo]8elA 7199=8 AHE docid, pathidE ¥=th /
SELECT DOCID, PATHID INTO L_DOCID, L_PATHID

FROM LOCATION

WHERE PATH = ""/books™/book™/summary /keyword’ ;

/ 2. docid, pathidE wE o2 elidg 4=t/

SELECT ELID INTO E_ELID

FROM ELEMENT

WHERE NAME = ‘KEYWORD' AND VALUE = ‘database’ AND
DOCID = L_DOCID

AND PATHID = L_PATHID ;

/ 3. Element9] valued| 719=& F7tiM WA S 3} /
UPDATE ELEMENT(KEY_COUNT, VALUE)

SET (KEY_COUNT + 1, ‘database system’

WHERE DOCID = L_DOCID AND ELID =E_ELID AND
PATHID = L_PATHID ;

/ 4 Word Hol&dl 719EE F71817] 9% BEE der) /
SELECT POSITION, DEPTH INTO W_POSITION, W_DEPTH
FROM WORD

WHERE DOCID = L_DOCID AND EID = E_ELID AND PATHID
=L _PATHID ;

/5 Word ®iol&d] AY=g Fohgh /

INSERT INTO WORD(‘system’, W_POSITION, W_DEPTH,
L._DOCID, E_ELID, L_PATHID) ;

(% 8) keyword PT|HE LHe) F|RI= ‘system'ES
F1817) fI8t M}
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I7/1. 2708 AREAA Y A2 olv] EAsEA Aardh /

SELECT PATH_CNT INTO L_PATH_CNT
FROM LOCATION
WHERE PATH = "/ books™/ book™/author™/ family’ ;
/ 2. o\n) ZA(_path_cnt >=1)817) W&o path entE 1%HEF 57}
AlZlet, /
UPDATE LOCATION(PATH_CNT) SET PATH _CNT =
PATH_CNT +1
WHERE PATH = “/books™/ book™/ author™/ family’ ;
/3 e RE JANEE /1Y dHUE FoM ARlE deUE
ol 9] JdUE] et sibord AHY g 1¢F F7HZH /

UPDATE ELEMENT(SIBORD) SET SIBORD =SIBORD +1
WHERE PATH LIKE ‘~%/hooks™/book™/ author AND SIBORD >
4,
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AEE 9% 4 2000 Professional, ME] Y IV 14GHzo) A
15]9] gl w9l wlxaE 768MBeolth B Ao unA
oM Aol AHEE XML E49 XML deof, 238
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41 AE XML M

2 =89 dgdAEs A N9 XML #ME A8t
A WA EAE Aoado] 39 fgg XL e
Shakespeare’s Worke]l 2 F ¥4 &4+ DBLPY A= &
& Y4& 92 9= DBLPolZ A #a EXE AA bo]
El7} obd bt Anl Hlol6E @i $lE Auctiono|th
[16-18]. <& 2>+ A¥d A8d EA4Y 8@ A5, A
A A7), a2 4 FAY Hy QHEY FolE Yeh
o Aok '

CE 2) AEoll AF2E XML EMol| ChE B2

% 5 g | EAMY S| FA 271MB) | B Zol
Shakespeare’s Real 37 763 595
work
DBLP - Real 1 50.3 400
Auction Synthetic 1 1155 702

42 ME XML Zo|

£ =8dME XML AF A48E 93 d92ZA XQuery
o] BT fAR dolE AlSS Tk AR AA 7% F
A olu] AR A RofoA oA Uzt B A7 & 2
o HAL AL XQueryd] HE HA ¥ FAA
XML 249 AF F= B4 34 #7149 715 g3
At AP <E 3> AP A" XML AE
vehiz gt

<E 3>oA Yehd Ao FHAAN F EAE A4
AHEE XML #A4& YeidT v g e£x= e HIE
yehdch a2ln 2 doe dig AJEAE @8 4F
[1-13]A AHEEHAR 71957 2FE XML #49] 3
# Az gile Z dgdWEd fE FEE Yehigith
o|AL& XML Ao Uig A¥E nigtez 7+ dWe

of ¥ FRE A7) AT AY S AAk ste B
ATolA e HaeHd W AME Aol

(E 3 HEol ARBE XML 2o

XML A9

QS1 contains(text(), ‘XML")

QS2 /PLAY/TITLE/“The Comedy of Errors’

/PLAY/ACT/SCENE/SPEECH/SPEAKER/ ‘DUKH

Qs3 SOLINUS’

QS4 | //SPEAKER =‘AEGEON'

QS5 | /TITLE/'ACT

QS6 | //ACT//SPEECH/SPEAKER = KING JOHN

QS7 | //SCENE/*/LINE/ ‘love’

QD1 contains(text(), ‘SQL")

QD2 | /DBLP/ARTICLE/TITLE/‘SQL Reunion’

QD3 | //AUTHOR = Frank Manola’

QD4 | //INPROCEEDINGS/TITLE/ ‘Dynomite’

QA1 | contains(text(), ‘pencil’)

QA2 | /SITE/REGIONS/ASIA/ITEM/LOCATION/ ‘Korea'

QA3 | //name = ‘preventions’

QA4 | //item/payment/ ‘Personal Check’

43 845 it ¥z

B =EdA Addte o dd9x 7YY Hes Bke
7l SN g5 2e MRS A 847t AEE A
At

DAl A%y de) A%y Ugo] 2esls ¥ms
Y. T2 AANE AAD ¥ 1 AWk AR W
EET

@9 dux A 4% A5 XML 298 Helsh] 9
A4 AHRHAAE o Adze] B3 2719 o AY
28 957 999 AeHlR Ay ARe 2Ae
Ak,

BRAE HE: o Q9ar} AT

ool ATan AHE Ardsa AU ABe =
A% Zolyl SN Wy

o2 53 AYFRT A% AL 53¢ WFeE U

5 Y A
E AANE 43N AT A5 Bt HEE wges
B =EdA Adste XFTS 7189 4%$ F7tdd =

g, XML 49 A7) W3teh =2 oo st we 2
o A2 A BREY A= @A g



A ZHOIM XML S8 o

oto & HA D. Florescullll7} A¢sk A 7L
[_INDEX 7I¥, C. Zhang[12]e] A¢He o e 7S
C_INDEX 7I¥olgtn #2131 £ =& Aetsts 71d

< XFTS_INDEX 7®iolgln ¥-=27]2 gt}

519 oleja MM MS

<GE 4E o sz A4shEd Y NS e
o gtk o7)4 C_INDEX 7%, XFTS_INDEX 7IH,
LINDEX 718 #£22 A4 Azke] o) davks 2¢ ¢
% olth, [LINDEX 712 XML T2 Zolrt oA
wabd 1 olwE ZRE: ARE Ay "R o
AE~s AQAati=dl Alzte] 2@ Zdth C_INDEX 7]
3 XFTS_INDEX 71¥e XML 49 Zolsh Auglol
AREA Zrhets AL B 4 vk CINDEX 7ol
XFTS_INDEX 7JfiRth Azko] AA HAele ojfs Ao
g Aty SaA Bok e ARE WA Rt

CH 4 Mgk 7| o QisLof WY AlZH(sec)

1INDEX 71 |C_INDEX 71| XFTS_INDEX 71
Shakespeare's | oq, 050 20619 488202
work
[BLP 4830978 1322,540 78732
Auction 43387022 1913811 3837301

(E 5 Hgh 7|HE o oldl~9] 37|(MB)

LINDEX 719 |C_INDEX 7 | XFTS_INDEX 7|9
Shakespeare's) ) 13 2
work
DBLP 429 78 110
Auction 3000 243 373

< 5> Zhzhel XML A tiaid gA s o
V929 A715 vER vk o] EE A LINDEX,
XFTS_INDEX, C_INDEX 7189 ¢42 £& Ad5& 29
Fe A4S ¢ £ vk o HE Aol UL LINDEX
N e deAEd A FEE Word_Type & 2!
A2E YA 87] giolrh et Hfol FE AYWES]
g g dAEZA Y Holrp HolH Ffoye w9

Ad 22 AAsty) 9
ZFE 9 Word_Type ¥
X 7]He] XFTS_

e mold) 1 ol%

o2

INDEX 7| Hct oF 25%¢] 4%
= C_INDEXA A& 23 dibs A% AR Z(begin,
nd) BARE AR AF ARE $F dddlxg o
i2 gHEx] 7] wiFolr}. whHe] XFTS_INDEX+E A= A

o
o

s

AME KB Qs o oleA 12 7|8 515

Ho

B2 REAN dilzixe 2 A2EYG wpI Al
&x9t C_INDEX 7|8< XML #47F #73 =HyL o 4
A" BE & 9t ZE 949 (begin end)E vHA
Fosor st o#&ol AR XFTS_INDEX 7|H&
C_INDEX 7|¥el H[3] F714o=2 AAE Location H ol &
o M2E da 2EHE FIRIEA U™ V& &4
e dlA 2E3H 9] pathent Y g F7MAHCEZHN &
#Hog A + Qv oJA§g CANDEX 7I¥2 ¥

B glojMe XFTSINDEX 7I¥Ec £& A%
Holxgk XML #A49 B3 & AHeldr] $sle 7t e
(begin, end) & N2 FAsfiof SB2 o] S v E&Holrh

@

1o o

52 ol M| M FERE

Aol Ay Azt A% vlxE XFTS_INDEX 713 7]1&
7199l LINDEX 7|¥, C_INDEX 71¥<& ztz w2 233}
gtk o]&A H|m3 o= IINDEX 71 3 o ¢id
2 BA Ald] A9 A7]7} 1156MB¢ Auction 44 2
S & Z1REd vlEiA G Q4929 A7)7) A AA
A Auction A4 digt deo A AHE AT £ %N
7] W&o|t}. (29 100 LLINDEX 71¥3 XFTS_INDEX
719 Ao A Al g vzd Aol (1 1009
A & F %ol Q549 QD3 AE A B =T
A Agksle XFTS_INDEX 7)Wo) 1 £2 A%5& B
QS17 QD1S #2 ZF9 Hg=E#H [ INDEX 7]
XFTS_INDEX 7|¥olx 433 As aolg moledl
o|fr= IINDEX 7I¥olXE 54 doj7t EAss dd
EE AAF glojM XML Mol ojgh Hzel 34
AR ES] D/ UIE ANEY) H8M IN ANE
Faof &t7) wji-olth 1o Hs) XFTS_INDEX 71W&
e 58 £3Er] giel A3 AGE 95T ¢ gtk
QS1¥ QDI Hluws) By AYg XML 49 2717 AR
of wa} 1w A3 Azle] AW AL & & Uk v
WA QS3, QS5, QD2, QDA% ©]gt e olfE A% o]
E 29tk I8y Q549 QD3E tight £4 @92 I INDEX
719e XML #Ael Uehis 7t deved B ARE
EleName 9 942z AATH A 3 W] = Ak
A wEA FA% + gtk 19 v3 XFTS_INDEX
NEe AR i ARE AAsed LIKE Q4s &
W ok §7] W A8 Azte] ¥ A#E 3otk

(29 11)2 C_INDEX 7)¥% XFTS_INDEX 7|3el &
o] A AzF %L HwF FAojth (oY 1DA £ +
xel XFTS_INDEX 7ol CINDEX 7|¥Xth QDI,
QAL QA2, QA4dIA R £ AFS RATh EI Yy
A Aol NE e Ang B oleld dne] F¢ 9

[
it

=

jin')
N

4 Nod



516 EXe/&z=&X D M11-DF H3=(2004.6)

de U2 2o QDIFH QAL FYdAE UL &
XFTS_INDEX 7|¥§& ‘= AiL FdA o] Fo|AARE
C_INDEX 7|%2 & i dig §3 oFodtt 22
Z59 A2 QDIFH QAIAAM AF XML X 27
Wl A8 A A2d 93¢ ik QD2 QD4
QA2, QA4 Z9oXx A} A A BA e =277t o
Fe IS € 5 Atk 53], QA% QA4 Fejd Ui
C_INDEX 7[& &M =7} #sisl 74 B3 H2
g 29 HEE A8 98 My Qo] TG 17
1} XFTS_INDEX 7|®¥-& Location. Blol &l A ‘=" ditg
58 23 Az gxz5x 44 3& 5 Q7] Wi
FL H%E BYTh

I_INDEXZt XFTS_INDEX A2} SZT & Hln

40

£ 30
o}
H
2l

M 10
g

(sec)
0l

QS1 [ QS3 | G54 [ S5 | ap1 | ab2 | GD3 | Qo4

B |_INDEX 8.69{0.18]10.02}0.06]139.9] 1.7 [0.15]2.76
XFTS_INDEX|§1.07/0.14]10.07]0.06{6.11]0.0110.97] 2.58

=9 &8

(3™ 10) 1_INDEXZ |2 XFTS__INDEX 7|42 A2t
SEx ds e

C_INDEX2H XFTS_INDEX AlZt SZE& Hln

2
9
X
=
A
2t
(sec)
QS1]QS3 |as4 QD1]QD2 | QD4
M C_INDEX 1.0600.410.27|1,31|53.81.06/6.4 ] 198 51.25.811@.
XFTS INDEX 1.070.14{0.070.066.110.012.5822‘40.020.6d5.76

zo =R
(228! 11) C_INDEX?|®i 2t XFTS__INDEX 7)ginte) AlZt
2EE A5 b|I
53 XML 2A2l 37| Hajel 22 Zolol wE Azt
23E M5

(2% 129 (18 13& XML £49 271 dsjs} A4
A Aze) A2 dolo] He A BAEE BHH ol
(28 1% (27 139 XFo] A48 29 FFAN e
o A XML 24 UERIT A £ A2 ol
£ Jehdt, A% ¥we C_INDEX 713 XFTS_INDEX

e Aegth Agel A4E XQuerye ¥ 2 2o
2 A ALEA.
12)9 (7% 19)4 2 % 9%0] C_INDEX 7%
Zol7} AojAsE Az AT 2o ey
T AH¢tet= XFTS_INDEX 7|2 A2 dolrt
A= ATE 4Bl WA A Ao At o
Aoz (19 12)9 XFTS_INDEX 7oA & Zo]
59 7ol A Aol wA7l A8 ogE A%
%4 47t ge e s 8A Boid AnE 7}
Aexd U Azl Ayl GEot (19 1AM
C_NDEX 71¥& Azl Azl QoA (28 12949 A
d ARG O 2 Aolg BT I olgE Agd AL
g XML 249 717 498 AR dEoi (19 13)
8148l CNDEX 71%8¢ XQuery®l A2 Zol7t 2o
e A ARE 49 27ed 184 XFTS.
INDEX 7]'¢ 72 Zojsh= Jaglo] A4e Ag Az
£ worh 2% $u¥ C_INDEX 71%e XML 249 2
A7 AAzD AR Aot AAFE XQuerys: ABldte
g o Azl AAY ey B E=ZolH xgksie
XFTS_INDEX 7|8e EAMel 27|19 A2 Zolste 4a
gol B4 QA A ANBe $A9.

al
(¥
AR

:1m NN r}m flo

Shakespeare's Work(8M8)

O = DWW A O~

Xs2 XS3 XS4 XS5
22 20|
[—o— xFTs_inoex —m—c_inoex |

(32! 12) Shakespeare2A2| ZZ Z0| WMo W2 A7t
SEE M5 Hn

Auction(115MB)
250 :
o] 200
H 150
100 [

XAd4 XAS XA6 XA7
d2 20l

[—o— xFrs_inoex —m— c_inoex |

(28 13) Auction2A{e] B2 Z0| H3j0| WE AlZt
SEx ds Hm



Te!
x
QLI
5]

54 XML ¥4 M5

[_LINDEX$®} C_INDEXE XML HAS A3 stz
3 ukgolRl ldrolna HFHAHA A%
g o] A XFTS #Hye 71&9 C_INDEXOHH
A}% = s 04 W4 (Numbering  scheme)#h= &l
BT 1 A i A7 ool

F2 et gEbd XML &

§ WHAEolof & olday) Hi
XML £ ®i7o] fA o]F4d 4 Yt}

<
: E
n:2
o
ra
>,
_0_. —{II

o

o X
Ris)
2

6.d E

® =FdAE XML HolHE A
AgAA FESA BAE & BAY vlojEHlol A8 AL g
Be] XML #4¢ ®AA 9§ ez YA glo] BEH
Ql MARoE XML £A4¢ #A LH%% HhgstH A T
3 759 XML AF #44 Ag A &
AE d ddx JPEe A BolA Akt
XFTS_INDEX 7]je¢] 7]&q] EX 71934
C_INDEX 7IH¥el & #4449 ¥ dgx 2o 34, 4
A Azl @& H Y. o 38 FoblA XML Hole &
g8steiv xgo] gws] ooz XML dHolg 9
A7E A%E AR Qe FAolth o)yT A
XML dlelHel tig A F% H7tE #A9ae 8% &
v Aol A A7tolth. £, XML HolH9 A4S
adgor NPT 4 Utk A XML dHolgE F2 1]
Y ARE Fdstn wfsr] 3 £EoRE AlEHH
At XML dHlo] 1 }%—4 BAsE XML 49 dlof
Bl AAEA 4 =& 94 @ 4 e FHe 2 9
Te ARG o EM Hel A XML dleolei= WAl 2}

doid = AUtk olejd WAL B =TA At 7
ol AA Agte A 43 Axet & 4 ok
FF A7 AARE A5 F4E M D XML

=2
4 9 A%

a7 AE Hen

Ho g

%}%iv}. .

ATHLQY LIND
LE

i —lN

dolenrt 43 2 g gl Ry o)
ol @A) XML A4 75 22 fA Ex $HA7)
B4 goHoz o d9se ag 29 4 dE 9

N

EEEESE T

#nEH

[11 T. Bray, J. Paoli, C. Sperberg-McQueen, “Extensible
Markup Lanauage(XML) 1.0,” http://www.w3c.org/TR/
1998/REC-xml-19980219, 1998.

[2] . Abiteboul, D. Quass, J. McHugh, J. Widom, J. Wiener,
“The Lorel query language for semistructured data,”
International Journal on Digital Libraries, 1997.

[3] A. Deutsch, M. Fernandez, D. Florescu, A. Levy, D. suciy,

oM XML #1811} M2 AME Xfshy] 218t o

ele A 2= 7Y 517

“A Query Language for XML,” Proceedings of 8th In-
ternational World Wide Web Conference, 1999,

[4] J. Clark, S. DeRose, “XML path language(XPath) Version
1.0,” http://www.w3c.org/TR/1999/REC-xpath-19991116,
1999,

[5] J. Robie, D. Chambelin, D. Florescu, “Quilt : an XML Query
Languange,” 2000.

[6] D. Chamberlin, D. Florescu, J. Robie, ]J. Simeon, M.
Stefanescu, “XQuery :a query language for XML,”
Technical report, 2001.

[71 A. Brown, M. Fuchs, J. Robie, P. Wadler, “XML Schema :
Formal Description,” http://www.w3c.org/TR/2001/WD-
xmlschema-formal-20010320/, 2003.

[8] D. Lipkin, J. Marsh, H. Tompson, N. WalshXSL, “Trans-
formations(XSLT) Version 1.0,” http://www.w3c.org/TR
/1999/REC-xslt-19991116, 1999.

[9] S. Buxson, “XQuery and XPath Full-Text Requirements,”
http://www.w3.org/TR/2003/WD-xquery-full -text-requi
rements—20030502/, 2003.

[10] S. Yahia, P. Case, “XQuery and XPath Full-Text Use
Cases,”  http//www.w3.org/TR/2003/WD-xmlquery—full-
text-use-cases-20030214/, 2003.

[111 D. Florescu, D. Kossman, I. Manolescu, “Integrating key-
word search into XML query processing,” Proceedings of
the 9th International World Wide Web Conference, 2000.

[12] C. Zhang, ]J. Naughton, D. DeWitt, Q. Luo, G. Lohman,
“On supporting containment queries in relational database
management systems,” Proceedings of the ACM SIGMOD
International Conference on the Management of Data,
2001.

[13] C. Seo, S. Lee, H. Kim, “An efficient inverted index
techniques for XML Documents using RDBMS,” In-
formation and Software Technology 45, pp.11-22, 2001.

[14] M. Yoshikawa, T. Amagasa, “XRel : a path-based ap-
proach to storage and retrieval of XML Documents using

ACM Transactions on Internet
Technology 1, pp.110-141, 2001.

[15] Q. Li, B. Moon, “Indexing and Querying XML Data for
Regular Path Expressions,” Proceedings of the 27th VLDB
Conference, 2001.

{16] OASIS Home Page, Shakespeares's XML Document Ref-
erence, hitp://www.oasis-open.org/cover/bosakSahkespeare200.
html, cited, Sep., 2003.

[17] CS Department University of Trier, DBLP XML Doc-
ument Reference, http://www informatik.uni-trier.de/ley
/db, cited, Sep., 2003.

[18] MonetDB, Auction XML Document Reference, http://
monetdb.cwi.nl/xml/Benchmark/benchmark.html, cited,
Sep., 2003.

relational database,”



518 FEMelESl=EX D M11-D& H3%(2004.6)

38 7
e-mail : ywcheon@idatabank.com
20023 AR HFE TG
2004 A PHe T

(38 4Ah)
20043 ~&A (Fidolehla A=
A EoF : RDBMS, XQuery

19853 ~1990d
19961 ~1997d
19973~ @A AGE FE
AR 5F AAZE dlolEuo]

gHolA, Her|t)o] e

=z

=) (=1
e-mail : dkhong@kmucc keimyung.ackr
1985\ AHostn Ax-F s TH(sHAD
1992 University of Florida Hx-AAFsts}

SR
1995 University of Florida 2xt74b8t3}
E)
FFAENATL
AFHAAFNATY
AFHFY 4T 20t
2, 42 A3, 4% Bk, A8



