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Abstract The number of XML documents, which are widely used as a standard method for
information expression and exchange in the web-based environment, increases rapidly along with the
growing production of large XML documents. Many studies have been made to store and retrieve
these XML documents on RDBMS, among which Shared Inlining storage method has a higher level
of retrieval efficiency. The Shared Inlining method is the technique that analyzes the DTD information
and stores the XML document in RDBMS by dividing for each node component. This study proposes
the technique to resolve the overlapping problem that occurs in the element with several child nodes
in the existing Shared Inlining method. The suggested method stores the XML document in the Shared
Inlining structures appropriate to the DTD definition and enhances the accuracy of retrieval.
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¥ 1 Shared Inlining 2718} A4

Hol& A Ho) & A
amount 0 annotation 21,750
bidder 59,486 bold 71,804
category 1,000 closed_auction 9,750
date 90,182 description 44,500
edge 1,000 emph 69,536
incategory 82,151 interest 37,689
item 21,750 itemref 21,750
keyword 69,911 listitem 60,481
mail 20,946 name 48250
open_auction 12,000 parlist 20,813
person 25,500 quantity 43,500
seller 21,750 site 1
status 0 text 267,690
type 21,750 watch 50,269
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<!IELEMENT mail (from, to, date, text)>

<!IELEMENT from (#PCDATA)>

<IELEMENT to (#PCDATA)>

<!ELEMENT date (#PCDATA)>

<IELEMENT text (#{PCDATA | bold | keyword | emph)*>
<!ELEMENT bold #PCDATA | bold | keyword | emph)*>

<!ELEMENT keyword (#PCDATA | bold | keyword | emph)+>
<!ELEMENT emph (#PCDATA | bold | keyword | emph)*>
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<mail>
<from>Libero Rive mailto:Rive@hitachi.com</from>
<to>Benedikte Glew mailto:Glew@sds.no</to>
<date>07/05/2000</date>
<text>
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already carved fretted impress pestilent
<keyword>girdles deserts flood george nobility
reprieve</keyword>
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doublet preventions shrunk smooth great choice enemy

disguis tender might deceit ros dreadful stabbing fold
unjustly ruffian life hamlet containing leaves

<ftext>
</mail>
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1. eT—e’ / ) _
DIDHYE ¢lo] & #UH B8 wei a2z »==§
2. eT—e ARBE MakeNode® B3
3. (elf...le")ﬁ(el,...,en) */
4 (@)oo en) = len-ren) /) 2AES vertex WEATE node FEE A DAz BB
(ble —e MakeNode(string vertex_name, string node_name, string
5. (a)...,e,...,e,...—b..-,e*,... node_type, string edge_type)
(b)-r €. ,e‘,...—»...,e',... BEGIN
(e).- e JRNTS ...,e‘,.... // 8 vertex® 9l Fo §iotH vertexE WA HHE
(d).r ey, e, IF (vertex[vertex_name] == null) THEN

6. <lE2HES #REQURED, #]MPUH) CDATA, ID
Bl AlA
7. *| A2 AZE= #PCDATAY] == 44

29 11 DTD @3 73

Vertex
-name : string Node
-visited : bool -name : string
-sharedroot : bool -node type : string
-incoming : int -edge type : string
-InlineNode : object

¥ 12 4 AFH x= Ao

Qxp=7) 2 olold PG Vertex] siYad=ze dx
o] agizz Belgr} InlineNodes VertexolA 2
He 989l 758 NodeS2 AHE g2ER AFs)
o #AY 27815 AP

Node® I Ze)] EAsls 2 =9 A8 JHE
vebdtt =599 name, ==7} ELEMENT?IA ATT-
LISTQA T2 node_type, *9AQUA Gl ziQd
A JEHE edge type2E TR

ag=E DTDY dedh 73S Hestd A4d0
oy 138 destd =Y =g YAske gae
Fojtt

4.3 1z =35

%8 F3L AR A48 aux=s J3H3} dAE

Aol gt A QAR AAHE Fejolre ok F
$ 7@ xE=d gl JMed =27 7R HA G
gk FH k=9 el xxo) FAElL o gk
o TG kX

- AYAEI} 2 o]44Q dHYUE

- A7} 47 Q] ABHE

- A7} “*” Q1 #PCDATA
o QI ==

- AQYAS7E 19 dYRE

- JEYRHE k=

Begin
vertex.add(vertex_name, new MyNodes(vertex_name));
END IF

// 8% node”} vertex3 2o Sitpd node] B&E vertex 44
IF (vertex[node_name]==null) THEN
Begin

vertex.add(node_name, new MyNodes(node_name));
END IF

// vertexo] @HEHE node 44
vertex{vertex_name]. Add(new MyNode(node_name, node_type,
edge_type));

END Procedure

a8 13 == AA

% o «Ql #PCDATA
3 4 FF ==9 el =& 231 AAke

CheckSharedNode(MyNodes N)

BEGIN
/*
Z2HL  HAY FHRE HPEGH x=cFHY
sharedroot& TRUEZ 3¢ )
*/
IF (N.node_type=="ELEMENT") THEN
Begin
IF (N.name != "#PCDATA") THEN
Begin

vertex[N.namel.incoming++;
IF (vertex[N.namel.incoming>1) THEN //ZIgAf52 oJ4F
vertex[N.name).sharedroot = true;

END IF

END IF

IF (N.edge_type=="*") THEN // *?jX2 449 Z+
vertex{N.node).sharedroot = true;

END IF

END IF
END Procedure
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EliminateSharedNode(MyNodes N)

Begin

|/

Zt 2z g yEsted JddE A4 kEF FUxEm

& zyzo FE HY Y == AAY

*/

N.visited := TRUE //&Z ¥ZA=2

FOR each child C of N DO /92 g EE A4 FHA}
IF ((IsInternalNode(C))&&

(vertex[C.namel.sharedroot)) THEN
N.Remove(C)

END IF

END FOR

END

IsInternalNode(Node N) /3 Zt=Eof R HA}
Begin
//x-EEl9]o] ELEMENT9]1 #PCDATA¢] oftj' TRUE &]&
IF ((N.nodetype=="ELEMENT")&&
(N.name!="#PCDATA")) THEN
RETURN TRUE
ELSE
RETURN FALSE
END Procedure

a9 15 2d= HA3Z) dugF

A3}, incoming && 1 7MY §8L x=witt
T =204 Qe ==R1A 2A& AAREY I
oo 23 REFdH sharedroot 3L TRUEE
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ZojA S5 EA5IA] FA ok 13 165 2HZ
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&S Yepdd

oz HHs DA FEE £l 4 Vertexdle
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NodelInlining(string SharedRootNarme, MyNodes CurNode,string

path)

Begin .

CurNode.visited = true; //2Z2Z ¥-E H=

FOR each child C of CurNode DO //EE A== ZHA}
string child = C.name;

IF (IsInternalNode({CurNode)[i])) THEN
xEg GEE PREEA] g2 28 = Nodelnlining
IF (Ivertex[child].visited) THEN

Nodelnlining(SharedRootName,vertex[child],path+"."+
child);
END IF

ELSE

/%
Ha =go] #PCDATAY F¥ 2829 inlineNode
of SQL ¥42 F71¢
*/
IF ((CurNode)[il.name!="#PCDATA”) THEN
vertex{SharedRootName].inlineNode. Add{"\""+path+".
"+ CurNodelil.name + "\" text");
END IF
END IF

END FOR

/%

BAY HolBoi 44 € Hewy HEEYS A4 =

=2 pathe} x=E9 Feo dzld SQLFHo

inlineNode ] &7}

#/

IF (IsLeafNode(CurNode)) THEN //8Zxx=d 3+
vertex{SharedRootNamel.inlineNode.Add("\""+path+ "\"
text");

ELSE
vertex[SharedRootNamel.inlineNode Add("\""+path+ "\"
int”);

END IF

VZl

HAxes} oleiols)a] ghe 2 aegxe FExTOjH Jf

HE HAYEE Ho]80]EE parentid, id WEsF F71E T

5/

IF (SharedRootName == CurNode.name) THEN
vertex{SharedRootName].inlineNode. Add("parentid int"),
vertex{ SharedRootName]. inlineNode. Add{CurNode.name+"id
int");

END IF

END Procedure

aY 16 =29 QA
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Shared Inlining TZo S #AE 2705 2838}
3 “27e Ao R dolelujelse] FAE A0S
g gt

AA G PPz BG4S HolEL 297)0la, Z} Ho]
29 22E X 29 42 ez 3dA



418 ARALGE=FA : doletd o]z A 35 A A 5 00810
B 2 #AE £910 74 4
annotation Annotationld, Parentld, Annotation, Annotation.author, Annotation.author.person, Annotation.happiness
category Categoryid, Parentld, Category, Category.id
. Closed_auctionld, Parentld, Closed_auction, Closed_auction.buyer, Closed_auction.buyer.person,
closed_auction . .
Closed_auction.price
description Descriptionld, Parentld, Description
edge Edgeld, Parentld, Edge, Edge.from, Edge.to
Personld, Parentld, Person, Person.emailaddress, Person.phone, Person.address, Person.address.street,
rson Person.address.city, Person.address.country, Person.address.province, Person.address.zipcode,
b Person.homepage, Person.creditcard, Person.profile, Person.profile.education, Person.profile.gender,
Person.profile.business, Person.profile.age, Person.profile.income, Person.watches, Person.id
quantity quantityID, parentID, quantity
Siteld, Parentld, Site.categories, Site, Site.regions, Site.regions.africa, Site.regions.asia,
site Site.regions.europe, Site.regions.namerica, Site.regions.samerica, Site.regions.australia, Site.catgraph,
Site.people, Site.open_auctions, Site.closed_auctions
status statusID, parentID, status
text textID, parentlD, text
type typelD, parentID, type
_PCDATA _PCDATAID, parentIlD, _PCDATA
® Shared Infine Schema Generator | H 3 AU7H | F AXG 270t
meso | meedl [soomwe| e | HolZ e HolZ S
- S— - amount 0 annotation 21,750
inInwD!eﬂbuQWaucﬂon o | bidder 50,486 bold 71,856
- - - - category 1,000 closed_auction 9,750
GHE 4y 270 eSS date 90,182 description 44,500
Wsﬂe:::.—___ e 1 h
Siteid int : edge ,000 'emp 69,588
barentid int incategory 82,151 interest 37,689
'Si{e' int " item 21,750 itemref 21,750
"site.regions” i T
"site.regions.africa” int keyword 69,969 listitern 60,481
"site.regions.asia” int mail 20,946 name 48,250
_sfte.regfons.austrah.a . int open_auction 12,000 parlist 20,813
site.regions.europe” int -
“site.regions.namerica’ int person 25,500 quantity 43,500
“site.regions.samerica” int seller 21,750 site 1
“site.categories” int
"site.catgraph” int status 0 text 105,114
“site.people” int type 21,750 watch 50,269
“site.open_auctions™ int
"site.closed..auctions” int —PCDATA 502,232
======Category=======
categoryid int
parentid int
“category” int
"category.id” text o
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10=3 =2 3
pid=2 pid=2 pid=2
trom:Libero  to:Benedikte  date:07/03/2000

pid=38

toxt.gold~
Id=41 id=44
pig=40 pig=43
keyword:girdles~ emphzarmed

Y 19 NdE o %8

Jreatid [id | _podata : C

: % 33 virgin preventions half logolype weapans granted factious alresdy carved fretted ..
41 gudles deserts flood geoige nobility reprieve

42 discomfort sinful conceiv com pieventions greatly sult observe sinews enforcement
4 amed

45 gold gazing set almost catesby tumned setvilius cook doublet preventions shsurk ...
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Q1 1.047 1.735
Q2 2.0 20
Q4 158 168
Q5 0.49 0.73
Q6 0475 0.318
Q8 30 40
Q9 50 50
Q11 106 107
Q12 13 135
@4 132.592 135.963
P 1473 15.10
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