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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.

FI/E : XML HA(XML Update), XML &2 HM(XML Full-Text Retrieval), A ¥ 2 (Relational Mode!), ¥ 1¥A(inverted Index)
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29 gHolE#E ttEA XML ¥H7 2 A (semi-structured)
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(XML Full-Text Search)& #l¢tghcl.

< books >
< 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 >

(28 1) oidl books XML 2

31 XFTS o 2le2 J|#Hel ¢
2 =RdA Aste 9 d92 7Y XFTSe t&d
<E 1>3 Zo] 4719 HolEE AHEFT.
CE 1) XFTS o Qe 7148 I8 Bjol@

XML _Documents (id, docname, isidx, contents)

Location (docid, pathid, path, depth, path_cnt)

Element (docid, eid, name, sibord, pathid, key_count, value)

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

XFTS € 94 7|gdMe JEARED o HEE
AAE7) A% HolEd dlHES U FRE AN
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(29 2), (29 3), (1¥ 49 77t 94 books XML &
A2 mAlste] 9L Location, Word, Element & 1€ A9
WEg Jehz 9o

Location (docID, pathID, path, depth, path_cnt)
(1, 1, 7/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)

(& 2) books XML EA{2| Location & SlH|A LHE

Word (word, position, depth, docID, elD, pathID)

Data, 1, 4, 1, 3, 3) (GIL, 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)

Hong, 1.5 1,9 5

(3% 3) books XML 2AM2| Word & olHiA S

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)

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

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

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

Q, 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)

(33 4) books XML 2A2| Element & 2IHA LHE

059 de B = A4 Adstes XFTS o A9 7]
M T8 XML AF A4 dEHd AEet

O Word H°ol&9 word ZHE E3M ©e 719= 4
g Aed 4 ok

XML’
SELECT EDOCID, EELID

FROM ELEMENT E, WORD W

WHERE WWORD LIKE ‘%6XML%’

AND W.DOCID = EDOCID AND W.EID=EEID ,

(28 5) the F|H=E AMSE Holol SQLaze| HE

@ Element #lo]8-9] value$} key_count HEE A
tight & A& Ae¥ + Ani{12]

// keyword ='semistructured data’

SELECT E.DOCID, E.ELID

FROM LOCATION L, ELEMENT E

WHERE L.PATH LIKE “%/keyword’

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

AND L.DOCID = EDOCID AND LID = EPATHID ;

(02 6) tight Z& Eelo| sQLORe| HEt

@ Word Hlo]E-9] position 2YH-& E&iA dadE ¥
el A 719 =37ke] A Q4L 3o
1/ booktitle/Distance(‘Data’, “Web) <= |

SELECT E.DOCID, EEID, EVALUE

FROM LOCATION L, ELEMENT E, WORD Data, WORD Web
WHERE LPATH LIKE “~%/book/title/”

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

AND L.DOCID = E.DOCID AND LID = EPATHID

AND Data.DOCID = Web.DOCID AND Data.EID = Web.EID
AND Data.PATHID = LID AND Web.PATHID = LID
AND Web.POSITION - Data.POSITION > 0

AND Web.POSITION - Data.POSITION <= 1

AND E.DOCID = Data.DOCID AND E.EID = Data.EID
AND E.DOCID = Web.DOCID AND E.EID = Web.EID ;

(23 7) d2IME el F|YS2H 72| At Hoje|
SQLeEo| HE

32 XML 2M2| 82 2l

B =RoAdE XML 2AH9 ¥WAS AdAHoz A
£ AEE 9 AddAE TAFEY dANA] A7 g
NPEL XML FA e deHES 7)19=9 wiAd o
A olu] MAHA o Az AW A [11-13]
7t 719=e 942 AR AT dUg HPFoIN o
Ae2E QG 2AE s ACHIS). zv
XML FAelA WAl A3 BAsd HYTYd W5 o
ol AR AR WRo AFL A AdAE A WA
of 3b& EAZ} AT watd olg@ )2 JHEe
XML #A4¢ 974& ¢d8) Agdcie & 4 gl



3.2.1 71& JIHUE o] 7]9= WA A

71929 F7t9} AAE fALE7] WE] Frbe] g
Aaghe AMEo, 7195 F7} A FUtEolor ¥
dEjHEd 3 ARE we o2 Flement Hol &3 Word
gojdolA #AdY FFEL WAL (29 )M oA
books XML %49 keyword d2HE Foa #Adzr}
“‘database’?) A& ‘database system’'2.® WAE] A8 H
A& Bola itk

/ 1. Location Hlo|&AA 7199=8 A44 docid, pathidg deth /
SELECT DOCID, PATHID INTO L_DOCID, L_PATHID

FROM LOCATION

WHERE PATH = “/books™/book™/summary /keyword' ;

/ 2. docid, pathid& wgo2 elidg 4wt} /

SELECT ELID INTO E_ELID

FROM ELEMENT

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

AND PATHID = L_PATHID ,

/ 3. Element9} valuedl 71958 F7184 B4 & @t /
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 Ho|&d] 719 =g F71817] A ARE dvd. /
SELECT POSITION, DEPTH INTO W_POSITION, W_DEFTH
FROM WORD

WHERE DOCID =1._DOCID AND EID = E_ELID AND PATHID
=L_PATHID;

/5 Word Holgd 7|9 =& FHgnh /.

INSERT INTO WORD('system’, W_POSITION, W_DEPTH,
1._DOCID, E_ELID, L_PATHID) ;

(% 8) keyword HZ|HE Wi9] FIHE ‘system'E
F7t517] 218 HRt

3.2.2 dYHES} 719 =9 94 X

XML #Ag2E 2 XML &4 F713te 498 49
Bzt ol WAE AHsty] fsM Location Hlo]E<]
path A Frie de|dEAXY A2 & HE 4
EhA] % Hfole Frhd dUHES A2 JHE A
Qlstx o] AHE uvlgo @ Element HiolE3 Word Hio]
B #d FEES WA 28y ov Frpd dyw
ERRY A2yt EA4F ZolE Location Ho| oA At
49 H29 pathcent HE 19F F7FA17]3 Element
Bloj Sl 4lE dWE ojF9 dUEY & sibord
A4 @ 14 7 2 g2 Element HolE
# Word HolBoA #d FEEE HAHT

(¥ 9% F7tE dHRENA ] HEI} o|n] EAFE
7442 92 books XML &4 #9 HAZ ‘Cheon’elet

TAE ZEOIAM XML #ZT &

ME NHSH| 218 A A s 71 513

Ho
oy

¥ AW=2E 712 family dEHEE author dE|HES] 5
WA 2] dHeER Fr1E] S48 HAE Bojx ok

/1 FhE dedEAA L] AR ol EAstex] HAME /

SELECT PATH_CNT INTO L_PATH_CNT

FROM LOCATION

WHERE PATH = */books™/ book /author™/ family’ ;

/ 2. oin] EA(_path_ent >=1)87] W&o path_ent& 1HE F7}
Azt /

UPDATE LOCATION(PATH_CNT) SET PATH_CNT =

PATH_CNT +1

WHERE PATH = "/ books™/ book™/ author™/ family' ;

/3 #%E ¥R dWEE VI dEYE FAM A" dEdEe
ol o] dzjHEd E sibord BHEY #E 1NF FUHIG. /

UPDATE ELEMENT(SIBORD) SET SIBORD = SIBORD + 1

WHERE PATH LIKE '~%/books™/book™/ author' AND SIBORD >

4;

/ 019 Hibe AUE U AA=E FUlshe Ak FYsid. /

(38 9) family Y2IHESE FII5p7| 2/8 HX}

3.2.3 dElHES] 24 Xz

B =godMe dedEg A oy XML M7}
WAE Ao AAE dewEs HA2EE AT 24
dYHEE A3 oY HEAl 1z dEdER ¥
7 ataisojol gtim 74T AAE dHEIL Y
A2 dANEE ML A g Ffoe 44" de
HES g o ddA Auers AAsd doh a28x @
i bAlE dHE A deYEE VD e ¢
i 2 dWES AAgozd MYH: EYUAE B
A &by deEviEd g FES AT AAE d
HEZA BEL A& vebd AR ol &xFE A
1A g dotrz] $3ME Location Hlo] B9 path_cnt
HPE AHEsith o A ghel 20140lH 2AE A
HEZA e A2 o F W EAsE FHolr] wWiEd
path_cnt® 19 #HAAF| D A28 d2RE o] F | e}
Ui dedES] sihord R #& 18 FAzIh 2
& AxE F& 7 EdAHE $84 Element HolE,
Word dHlolEe #d FEE& WA$ 28y path_ent
7b 1o} 2AE AHHEAAY HE/F & H deEpd A
o]7] wh&e| Locationdlo| & #H HZ AHRE M §
& AAsa pathoent7t 2014d we Hzel 5434
A 2] ghet,

o]HY B = oM AdslE 7IHE XML 49 ¥F
& Heslr| g8 dEE devnEd 7199 o 4
2o oisiA FEHQ WAl WAy Wil 4P &
&3 ejtt,
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4, 45 "ot 24

B A e B =M Agstn & XFTS 71H9
Ad #3& 7edt XML AE A48 9% o 94 »
2 AA37) 98lA Java 1429 JDOM APIE AHE3HY
th Ao AL g dofEdlolx AlA"E 8HE 9
olal olAL FH 2420, ME]Y M 12GH; w4 CPU,
w9l wWxag 15GBol HAHo] gtk 2z} Ho|&e] Qlux
T F7e #A 2Qol LA e "yl AAHAGY. 9
O]lAEE xS 2000 Professional, ME]Y IV 14GHzo) A
AHeo] Qo Wl wWEeEE 768MBolth ® Aol umx
BRME A3 A4 XML F49 XML 29, z1g
I 4% Bt AEd gisiA A ath

41 ME XML 2M

B =79 A¥AME A Ao XML £A4& AHEst4rt
A A EAE Adsge] 539 W& 2detn e
Shakespeare’s Worke] I 5 ¥4l &A= DBLPY AMA =
£ U4s @3 Q& DBLPolx A ¥A £A4E HA o]
E7} old 7Hte 7gun bolHE @1 %lE Auctionolth
[16-18]. <& 2>& A3l A& EA49 B3 A4, A
A A7), a2ga Z4 FA49 Fod dYUES] ZHo|& ey

I Stk
(E 2> AE0| ARZE XML 2AM0f tist "2
F ® B | 2M9 As| " 2B | HE el
Shakespeare's Real 77 753 5%
work
DBLP . Real 1 50.3 4.00
Auction Synthetic 1 1155 7.02

42 A XML e

B =EdAE XML A& Aae AT Adoz2A XQuery
o THFH FAE Ao E AT AR A 7% Tl
A oolu] FE HA Fopf A od 7| T AT & A
o] AAL A9t XQueryd HE HM 71T FolA
XML £A419 AZ 72 54 dsiM 7t 715 sl
Mk AT <® 3> A¥d A€ XML 2E
el glch

<E 3>AA deEhd Ao FHAN FH A= A
AHEE XML EX4& L}E}LHJ- wA A3 de HEE
vehdich, 223zt Ao g ddzMe #d AT
[11-13]e1M AHEEAY 719 =7 £3d XML #49 1
# AEA dalel 7} deUEe g HARE JeAT
o]lA& XML &£A° Wg HEAE nigez 7} dHE

of & JrE A7 A Mg AAHL AAk 3 #H
AFolA e aAEAQ] BE AT Aolrh

(E 3 A0 ARZE XML 2

49 2% XML 29}

QS1 contains(text(), ‘XML")

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

/PLAY/ACT/SCENE/SPEECH/SPEAKER/‘DUKE

@s3 SOLINUS’

Q54 // 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’
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