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Abstract XML is widely used in various applications as the standard for representing and
exchanging data on the Web. XML Schema is the standard schema for XML and an XML document
generated based on the XML Schema is called ‘Valid XML document’. The XML Schema validity
should be guaranteed after the XML document is updated. In this paper, we design an efficient method
that verifies XML Schema validity before update, and so eliminates unnecessary validations. Also, we
propose validation algorithms for each update. In addition, we propose the mapping between XML data
and XML Schema and a storage method for XML Schema in order to efficiently extract the schema
information for the validation. Finally, we compare the performance of the validation according to the
storage methods.
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<schema targetNamespace = anyURI>
((import) *, ( complexT ype| element) )
</schema>

<import mnamespace=anyURI schemalocation = anyURI/>

maxQccurs = {nonNegativelnteger| unbounded) : 1
minOccurs = nonNegativelnteger : 1
name = NCName
ref = Qname
type = Qname
(complexT ype) ?
</slement>

<element

<complexType name = NCName>
simpleContent| complexContent| ({ choice| sequence) 7, (attribute)=)
</complexT ype>

<simpleContent> extension </simpleContent)

<complexCortent> extension </complexConent>

<extension base = QName> (choice| sequence)?, {attribute)*

</extension>

<choice> (element| choice} sequence)* </choice>

<sequence> (element| choice| sequence)* </sequence>

<attribute name = NCName
type = Qname
use = (optional) required) />

<schema targetNamespace = ‘http”//w ww .example.com/A ddress’
xmins = *hitp://www.w3.0org/2001/XMLSchema’
xmins:add = *http://w ww .oxample.com/Address’
xmins:ipo = ‘http://ww w.example.com/IPO*>
<import namespace = ‘http://www.example.com/IPO"/>
<element name = ‘purchaseOrder’ type = ‘add:PurchaseOrderType'/>

{complexType name = ‘PurchaseOrderT ype’>

<sequence>
<element name = ‘shipTo’ type = ‘add:USAddress’/>
<element name = ‘biliTo’ type = ‘add:'KRAddress’/>
<element name = ‘items’ type =‘add:Item’/>

{/sequence>
<attribute name = ‘orderDate’ type = ‘date'/>
</complexT ype>
<complexType name = ‘USAddress’>
<{complexCortent base = ‘ipo:Address™>
<sequence>
<element name = ‘state’ type = ‘ipo'USState’/>
<element name = ‘zip’ type = ‘positivelnteger’/>
</sequence>
<fcomplexContent>
</complexT ype>

<complexType name = ‘KRAddress’>

2% 1 order.xsd
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Validation Checkere 7841 A9 £Fof w& XML
Schema & A 2717 g4 == mg} Bild &
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22 8E 71A<} 734 o]Fe] XML Schema §& &
£ 9333 2 7S Query ProcessorolAl wkE3c}
dlZ A3yt A2 Query Processore &A% SQL
734 A2E A3t dioJetHe] X o] XML diole}
E 7JAIFc}E o] whie AA T BAEH XML A4 A
Aol gt XML Schema & 74%—° Z33= Ao
ofzt 7gale] wAEy] ol Al FH} Al
#EE ARE ZAZ 9% 73"‘] -‘?*—H.-: 8 3A%'s F
o gM XML Schemadh
Ad 21, g3ty FEEH
ok =3 e ug {8 g dlolel A
AR(d, AitdeE) ¥ 279 ZR (°1] B v 9
83 w300 oA BEHE A

52 4M ¥ g AS gnaE

47 M JAFF & AY 2PE ugoe=z Pal ¥
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521 49 734
« AU E 4 InsertBefore/After(target, content)

target AANEL A/Hd] contentE: A Pshs 7
ot} content’} target VE|HEI} £3F deHE 1
o AdEWA 1 o BAHEE AUE 49 &
& A% Alddle= XML Schema #& A% 28 £ 1%
& A =AY AzsA Aok ¢udE 12 Insert-
After(d] W3 F& #AE: It 9l 1-3=
fra 239 BEE FRSL FEFUY 2Bl 4= 1F
fFrE AG 201 G152 2F FEAY 2D 2, 1
g3 29 6~12= 18 {5 A% 24 32 A=A
deWE no] JHUE s Hel 4 7Hsrts g
. olZ H8 ¥xEFE 1dXE LCG e A
sd® nde 247 A4S st 1EEY P LE AR
g TP (6249 XML Schemadl &l ¥ A%

270 Z=x) ¥ fd2EE dastd LCGE Zeth

o g >

<x8}E 1 Validation_InsertAfter(s, n)

1: Access s, and extract s’ declaration sd € ED, sd = mf(s)

2: Access the immediate right sibling r = rightSibling(s), and
extract rd = m(r) € ED

. Extract nd = m(n) € ED, given the node path of s

: IF nd = null THEN Return False

. IF nd.maxC = cardinality(parent(s), n) THEN Return False

. IF s.name = n.name OR r.name = n.name THEN Return
False

o Ul s W

tojetdlo]2 A 34 @ A 2

3(20074)

7. ELSE

8 IF LCG(sd, nd) = ‘sequence’ AND sd.order < nd.order

9.  THEN

10: IF LCG(rd, sd) = ‘sequence’ AND rd.order > sd.order
THEN Return True

11: ELSE Return False

12: ELSE Return False

content’} well-formed XML fragmentgd Zo] £
A A 2(Depth First Traversing) 2.2 content %4+
Z =z Al Ui & ARE ASIWA B
A& FYg

+JEZFE A Insert_attribute(target, attrName,

attrValue)

attrNameS o|822 23 attrValueE oz e
NEZYHEE targetd oIEIFEEZ HUste 7440
5 A5olA A% slol & K& AY 2AEL 9
3 ]QF ZA 1, 3, 4, 50¥, dxuE 2
guFFo|t &G} 1~2¢
Hd ARE FE3UT g 3L oEF

¥l Q Z+zt fE At

o

I
D

&38)E 2 Validation_InsertAttribute(p, a)

1: Access p, and extract p.type

2: Extract the declaration of a, ad = m(a)€ AD

3 IF ad = null THEN Return False

4: TF ad.type = ‘ID’ THEN IF a.wvalue is in the document
Then Return False

5. ELSE IF ad.type = ‘IDREF THEN IF a.value is not in the
document THEN Return False

6. ELSE IF the attribute with a.name already exists in
children(p) THEN Return False

7: Return True

522 2HA) 734

A HE 2 Delete_element(target)

target AIAHEE A8l BALE targetS EF
3 RE At(descendant) LYHNEER JEHHES
< A% FE ZFAME AAHe dVE tar-
geto] &3 e dHUE aF ¥t AVIER 1
E 78 A 20 28 A= Ik dnE 3 o
HE A 3 HF dungFoltt 9 1L FA
3 BFEE FRE FEI 2} 2& 2F #85 A
24 28 A=A

12 oY

4xEE 3 Validation_DeleteElement(n)

1: Access n, and extract the declaration of n, nd = m(n) €
ED

2 IF ndminC = cardinality(parent(n), n.name) THEN Return
False

3: ELSE Return True
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« JEZHE 24 Delete_attribute(target)

target EIREE Al Bileg HE HZS)
Me targetell i AEYRE fF& A% =W 29 5
£ Azdg ¢1udE 4 JdEIHHE A4 FE BSE

guEgolth B¢ 12 F4 AFH BFEE ARE F
ZolH, & 2= fE Aoz 28, @9l 3~6& A

AefzA 58 A=

A& 4 Validation_DeleteAttribute(a)

1: Access a, and extract the declaration of a, ad = m(a) € ED

2: IF ad.use = ‘Require’ THEN Return False

3. IF ad.type = ‘ID' THEN

4. count := the number of references to the element having
avalue as ‘ID’

5. IF count > 0 Then Return False

6. Return True
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Table XSNamespaceTable { NSID Integer; NSURI String; }

Table XSGlobalElement{ NSID Integer; Name String; Type String; }
Table XSLocalElement{ NSID Integer; superType String; Name String; minC Integer; maxC Integer;
order Integer; RefInfo String; Type String; GroupList{String); }
Tabie XSAttribute{ NSID Integer; superType String; Name String; Type String; UseType Integer; }
Table XSComplexType{ NSID Integer; Name String; IsGlobal Boolean; ContentType Integer; BaseType String; }
Table XSTypeHierarchy { Type String; BaseTypes List(String); }
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Class DOC_ROOT { DID Integer; DocName String: Root NODE; }

Class ATTRIBUTE under NODE { Tvalue List(String); }
Class TEXT under NODE { Tvalue String; }

Class NODE { NID Integer;: NS Integer: DID Integer; Name String: ParentID Integer: PathID Integer: AncestorIDs List(Integer); }
Class ELEMENT under NODE { Attributes Set(ATTRIBUTE): Children List(ELEMENT); Sorder Integer; }

Table PATHTABLE { NS Integer; PathID Integer; Path String; ParentTypeinfo String;: }
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