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Classification and Resolution of Conflicts for Integration
of Heterogeneous Information Based on XML Schema
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Abstract

Due to the evolution of computer systems and the proliferation of Internet, numerous information
resources have been constructed. The deluge of information makes the need to integrate information,
which are distributed on the Internet and are handied in heterogeneous systems. Recently, most of the
XML-based information integration systems use XML DTD(Document Type Definition) for describing
integrated global schema. However, DTD has some limitations in modeling focal information resources
such as datatypes.

Although W3C's XML Schema is more flexible and powerful than XML DTD in specifying integrated
global schema, it has more complex problems in resolving conflicts than using DTD. In this paper, we
provide a taxonomy of conflict problems in integration information resources using XML Schema, and
propose conflict resolution mechanism using XQuery.
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XML Schema 44 </xsd ! sequence>
]  </xsd : complexType>
7| </xsd : sequence>
</xsd : complexType>
</xsd : elementname>

(38 5) 0I5 &&°| o

412 =8 BE
T23& FE(structural conflict)E JHE
o HEIFEZ 7HA 2 e T2HA o]E4
o Q3| HAE FEZA, T i) =
dolg o] Ze ouE Yx YA 18
Yely &= HYE 29 (content model)o] A

!
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ul
=

F& 4 9o

AAZ dYHES JdUE Alo]o] TR

9 AEA, (28 6)olA 3 &9 27|nte
Ho] A2} o]&(<author>)& ©]F(<first_name>)
I A(<last_ name>)9 F dgAEZ e
FAR, T2 T ZAM e o]E 4 ol§S §
A HA O o] o] 59 B¢ Ao Fx7
FE°] dojuA "tk (2E 6)Y AS9 =
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724 389 47t € ¢ 9o

<xsd : element name="book"type="infoType"/>
<xsd : complexType name="infoType™

<xsd : element name="author"type
=“xsd : string’> <E§3m° o>
<xsd : complexType> <first_name>Seokhun
¥+ sequence> . " - <ffirst_name>
<xsd : element name>="first_name’ tvpe L <first_name>Kwon
“=<xsd - sting’/> "~ <flesLname>
<xsd : element name>="last_name"type Jauthor>
‘=<xsd : sting”> " .
</xsd * sequence> <subject>XML</subject>
</xsd : complexType> boo

<xsd : element name="subject"type="xsd : sring"/>
<fxsd : complexType>

<xsd : element name="book type="infoType"/>
<xsd : complexType name="infoType™ <booke>
<xsd : element name="author"type <author>Seokhun Kwon

="xsd : string"/> 1 <fauthor>
<xsd : element name="subject™type <subject>XML</subject>
=“xsd : string™> <foook>

<xsd : complexType>

(3% 6) =X 29| of (Y2/HE Cf H2HE)

EA, AYUES JERE Alol9 F2F
FEL (I¥ DF o], & FolX= dYUE

2 el RAg e & FoAE JEYRER
derd 3% 2,
<xsd : element name="booktype="infoType"/>
<xsd : complexType name="infoType™ <book>
<xsd : element name="author"type= <author>Shkwon
“xsd : string”/> ™ <fauthor>
<xsd : element name="subject™type= <subject>XML</subject>
“xsd : string’/> <fbook>
<xsd : complexType>
<xsd : element name="booktype="infoType"/>
<xsd : complexType name="infoType™
<xsd : altribute name="author’type <book author>=“Shkwon™>
="xsd : string”> ™ <subject>XML</subject>
<xsd : element name="subject™type </book>
="xsd : string™>
<xsd : complexType>

(3 7) 7= &89 of XH2HE Of HERE)

sAmon, JEARES e FRE FE
2 @ = 27|l E sty JERER U}
B 4nE ge ZdA: JEIRE 1§

(attribute group)2.2 YEIA B¢ & TE3}
o EIFE Aol T2 oAy I3
et

(2 ¥ 2] 724 38 44
QeuEY AEIHRES AAE F2H
ge A9 F2E WA F 2715 Ao
9 F2E FU8 S PP T 5%
& 5984 o8 944 % 2459 ad
£t qEIHRES 71, 5§ A4, XQuery
SD¢] FUNCTIONS o] &gt}

oleiet 275k Abole] PEE F 27luhe] &
94 AA4 ZRA 4ug o, T2} Az
Aolg A%, T¥ BAE e 3%, 19
pRHoz A B97 U F Uk
dHez 58 449 P2 FES 4%

A gow @A 01%- FEWS 24T F QUh

3!

DEFINE FUNCTION

concat(ELEMENT $f_name,
ELEMENT $l_name)

RETURNS ELEMENT

{

FOR $p1 IN SCHEMA(‘axsd’Vbook, | LET $a: $f.nameftext()
$p2 IN SCHEMA(“b.xsd”)booK $a : $t_nameftext(),
RETURN RETURN
{ <author>
<book> {$a $b}
concat($p1/authorffirst_name, <fauthor>
($p2/authorfiast_name),
($p1/subject T
</book> <xsd : element name="GLOBALSCHEMA™
UNION <xsd : complexType>
$p2 <xsd : sequence>
<xsd : element name="took’maxOccurs
="unbounded™>

<xsd : complexType>
<xsd : sequence>
<xsd : element name="author"type
=“xsd : string”=maxOccurs
=“unbounded’/>
<xsd : element name="subject"type
=*xsd : sting"/>

XML Schema
R

»

</xsd : sequence>
</xsd : complexType>
</xsd : element>
</xsd * sequence>
</xsd : complexType>
</xsd : element>

(2! 8) =% F=0 o of

(1% 8)& #Fo] A7|vlold AAY S <au-
thor> delWE] A4 ALYUEQ] <first name>
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XML Schema 719t 0|2 BB §§ & 57 A2 B¢ 65

7 <last_name>S 2 AT o]EoZ ol
et JA g gg g ZolAe 43 ol8S ¥
oA <author> Ye|HE Ao velfjo] wag
e 123 FES JZse dAled. o&
A3 AN AMEA B9 #42 concat
48 AMRsle F dUEE QIHWel O &
JdHES] &S T A <author>E
H1E Eo wEstd AJa o]F o2 UF oA
FAHAE W8S THA FES A

413 Hioje] ElY &

dlol ¥ €] ¥E(data type conflict)2 2zl
HEY JERES Holg o] UX3A|
2t A5 2AsA =9, DTDE o438
ole] BTN A ANAH= EAIAH
XML Schema®] 7Z-$-ofl= XML Schema’} 7]
& dolH Bl A&7 qFE NYdFgo=H
BZtE= FEo|g. XML SchemadlXE W3
33 e 7188 (primitive) HolE el o]
Aol Ao T 4 T3 NZE €§YS
Aose FrEH(derived) dHolH YL Y
g 2= dolE EHY FEL 7|EY
712, 7189 O =%, #59 A =3 A}
o9 FE2 EFE & Utk

(2g 9 71E€% dolg B¢z HoH
B FES Yehlie dAzZ, £ 290 BF
Ao AR E YepAR, e 1A S JehlE
<price> dHYHEQ do]d €Y A+Y(int)
% EAY(string) EFY o2 77} @} old 7

+ 7 HEE FRE 4 FEO Fudd

<xsd : complexType name="bookinfo™ | |<xsd : complexType name="bookinfo™>
<xsd : element name>="price"type <xsd : element name>="pricetype
=‘xsd : int"/> =“xsd : string"/>
<xsd : element name>="titie"type <xsd : element name>="titie"type
=xsd : string”> ="xsd : string™/>
</xsd : complexType> </xsd : complexType>

(28 9) Hiole] EfY 22 of 17128 o} 7128)

(29 10)9 BSole 7HE& JEplE <price>
JdUES dlolE EBYS FF 27|updd F
g BlQlol A 21E Jted A3 FEE
dole efglez Hostn AT e & =
o 27|ulo A 718 dolg EBlYoz Aoz}
I 9.

<xsd : element name>="price”
<xsd : simple Type>
<xsd : restriction base="xsd : inl"™>
<xsd : mininclusive value="0"/>
<xsd : maxinclusive value=
“1000007>

<xsd : glement name="price” type
=“xsd : positivelnteger™

</xsd ¢ restriction>
</xsd : simple Type>
</xsd : element>

(32! 10) eloled B S22 of 207|128 Of REY)
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Fo} 1 ghol B ol AAAAE 1)
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dolg g§{E FoA & Z dolH EHSE
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B9 258 FUT 39 dojg geloz W
XA HAag.

& 3t Z9] o]y Elgoz WA
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9oz By Wt 49 3531 2
AUES union A4+ st dAlelch

<result>
FOR $p1 IN SCHEMA("a.xsd")
1/book_info
$02 IN SCHEMA("b.xsd") XML Schema
{/book_info L
LET $a : =CAST $p2/price
AS xsd : fipat
(HETURN <xsd : element name="result™>
$p1 <xsd : complexType>
UNION <xsd  sequence> .
(<book_info> <xsd : element name=““book_|nfo EnaxOccurs
<price>$a</price> ) =‘unbounded™>
sp2fiitle <xsd : .complexType)
<book_info>) <xsd ..sequenw .
} <xsd : element name= agzet{z "
<Iresut> <xsd : element name="title"type
=“xsd : string”/>
</xsd : sequence>
</xsd : complexType>
</xsd : element>
</xsd : sequence>
<fxsd : complexType>
<fxsd : element>

(33 ) cioled el 39 o of

42 2ol &=

XML Schemat t¥at dHolH Ebd3 Ao
Z7& AL 7o) 71E€9 DIDE ol &%
=3 W B} XML Schemag ©]8& 75l
et B o]ANES BAHE AT 5

WS A gl agy ol @ 27inte]
UM A B 270 FEE H4¥ F e
o] AFHo| HolEl9 9mFQl zold
o8 FPHE FEL AotH7] oy

olu]# ZE(semantic conflict)& ©|#g d]
o] € ¢ 4”]4 2 °V1 ] 91511 ““83% 28
°]"1 ol&

N

oxl
q

ﬂ
_a
o
Okﬂ
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X
3
49,
_‘

A
e
I

T_‘
‘%‘ %%, E?'{i FE o £FEY.

421 ¢l &
9] FE(unit conflict)2 dHlole]] &9
apolo] &) WAEE FEEZH 1 BAE T

= 8 #A40 S 48 €Y, (2
d 12)ol- <price> dAHEE 9 1A
3 ARE 21 e, 22 Hoj s 2
V4 FRE 3 ZL 13000, g2 F2 100
= 02 &g Jehllz dvhq714 42 13000
2 ‘Y(WonyL2, 102 ‘gd&(Dollar)2 9
tAS BEET 3t Ue Ae2H, TY F
Eol A Uth

<book>

<xsd : element name="book type="infoType"/> <price>13000</price>
<Xsd : complexType name="infoType"> I <tite>XML</lite>
<xsd : elernent name="price"type <foook>

=*xsd : string’/>
<xsd : element name="tile"type <book>
=“xsd ® string™/> <price>10</price>

</xsd : complexType> <title>XML</title>

</oook>
(22 12) el &2 of

422 24 34y 38
274 d9 ZEZ(granularity conflict)e &3
g zke] AV XY FAE AT A
7 3% (precision) 33]@-4 zol7b e AS
BAEE 90 FE T FHEH, ¢F 9
H 22X 4 9 o HAHA 3 &
AAL 71 d& €9, (2% 13)90A 97|
¢ &9l 59 2717t BRI}t FUF <pay> 2
e A FFL 200)FE €59 9v|
= 9459 9uE YE
W e A9 53 94 FEo] TA%

i

3

=2

o?:l Mt N

<employ period
=*monthly™
<xsd : element name=‘empipyee"> <name>shkwon
<Xsd : complexType> <fname>
<xsd : element name="name’type <pay>20</pay>
=*xsd : string”/> <femploy>
<xsd : element name="pay’type
=*xsd : string"/> -
<xsd : element name="“pericd"type <employ period
=“xsd : string"/> =“yearly™>
</xsd : complexType> <name>shkwon
<xsd : glement> </name>
<pay>240</pay>
<femploy>
(32 13) &5 U £22| of
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423 B8l &

¥ 3 FE(representation conflict)e FY3%
dojeld] et M2 e WyPez Ta H
o B v FEY & FHZA, o
29 AgnH FEo] old TFHrt. BH F
S oY FE ]‘4 23 494 FE3s 99
| FEAQ #AA O] ESAsA FolM FFH
Al Al ~flo] whAS T AE 4 Q17 HE
T2 FA A& HAGE AT FES
spotsta sj Ao ste FEo|Th

dE &9 (T¥ 14914 LS Yehlle <gr-

(

2
P

(28 159X g5 FIE F3t9 g3
FEY ¢ FRU @Y FES e 45
Boli gtk F 277} Alole] T3 ©97t v
27] Qi ol F&s7] HA currency}
T e TN AR doj2 AYAEA
7t AR (E2)E HTPoE A3t o)A
1,300& F3ted Y(Won)o.2 93t

1
4 ’ )

ade> HHHUEQ H o7} Zhzt ‘A’9} ‘Excel- <result> o DEFINE FUNCATION

FOR $p1 IN SCHEMA(‘axsdllbook, |~ oo ie Epteran oo
lent' 2 Ao)3lA ERAE T YA 0|5 L BT RETU%S\? IN SCHEMA('b.xsd")ifbook | eTURNS price

{
A3 $8L Yehie $9¢ 99 1A ( FOR Sd IN Shook/rcs
St LET $e : CAST Sdftext()
UNION AC xsd * int
(<book info> RETURN
<achievement> currency($p2}, <price>
<xsd : element name="achievement™> <sNum>200050461 SDWU-“? ) Sa + 1300
<xsd : complexType> </sNum> <book_into> </price>
<xsd : element name <grade>Ac/grade> !
=“sNumtype="xsd : string’/> </achievement> <fresult> -
<xsd : element name> - . « "
=“grade’type="xsd : string’/> <achievement> <xsd : element name="result™>
</xsd : complexType> <sNum>200050461 <xsd : complexType>
</xsd : element> </sNum> <xsd : sequence>
<grade>Excellent <xsd : element name="book_info"’maxOccurs
<fgrade> ML j 251 ema =“unbounded™>
</achievement> s

(384 B8 &89 of

(312 wet 4] 99y 3 & 82

ould FEL XQuerySDolA el 34 A
g $F g HQY dXY g § B4 V&S
3o A}

dwtHez oujy FEL 27utE FIA
stotet & gle dlolg zHe] ou Q] Ao
of o) WAty e, FF 2719t A
olgigt om 7 zlolof whd F A ﬁ"“c’
5‘}1 offth watAM olzg w4 F

8 FEH 22 788 fBAA] %i—“:—
EH"HH‘—‘E T4 AnE 7HXE HolE
o3 BAE AR 2R A Fs|of 3]

—

i

o

Y

['J\ﬂ O{N‘ O{N N o 2 rll‘
=2

2
=4
b

P <xsd : complexType>
<xsd : sequence>
<xsd : element name="price’type
=*xsd : xsd : int"/>
<xsd : element name="title"type
=“xsd : sting”/>
</xsd : sequence>
</xsd : complexType>
</xsd : element>
</xsd : sequence>
</xsd : complexType>
</xsd : element>

(23 15) 2ojx (Tl E2)9l &2 of

Utk ol H$-2 B3 FE(complex conflicts)
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<xsd : element="product™>
<xsd : complexType>
<xsd : sequence>
<xsd : element name="name’type <product>
=¥sd : sting’l> <name>HDD</name>
<xsd + element name="produdertype gl <producerSeokiun Kwon<fproducer>
=%sd : sting"/> <price>100.00</price>
g : element name="price"tye <evaluation>Ad/evaluation>
="xsd : sting’/> <fproduct> Ls_product.xm!
<fxsd : sequence>
<xsd : complexType>
<fxsd : element> GS.xsd
<xsd * element="product™
<xsd : complexType>
<xsd : sequence>
<xsd : element name="p_name"type
=xsd * sting'P>
<xsd : element name="producer™>
<xsd : complexType>
Q:;d + glement name="{_name™type <name>Hard Disk</p_name>
ot rame g S erassokunlane>
s mm_e;fdja;n\et{pe | <_name>Kwon</l_name>
="¥sd : sting’/>
</xsd : sequence> </producer>
</xsd : complexType> <value>130000</value>
<Ixsd : element> <grade>Great</grade>
<fesd : element name="value™lype </product> Gs_product.xmi
="xsd : string’>
<fxsd : element name="grade’type
=xsd : string’/>
<fxsd : sequence>
<fxsd : complexType>
</xsd : element> 1S.xsd

(38 18) S8 522 o

(29 17E (28 1694 2Aste B =
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Sit}. vhA%e 2 RETURN AolH $E¢ ©
071t a4%d U A Ad B 2700
g Holat,
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2715 BSJolA 74 F830H & 4 Sl RE-
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TURN Holqe] AoE ol ANE 2% %
g9 gul #2 ¢4 FE Rz vE
% gtk A B, olF 5% 72Y 35S

BAAANI = F dHET}L A& o, o]F FE
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A HHA Fo F2F FES AAs ok
o 723 FEL dYUEY o]Fo] Y
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F 87] dEolth fe 2L olfE XQuery
SD] RETURN #dA ¢ & H2L T8 =
7o} AR QBF o F2T £ YE v

FOR $gs IN DOCUMENT(“gs_product.xmi”}/fproduct,
$gs IN DOCUMENT(“Is_product.xmi”)//product,
LET $float_price : CAST $is/price AS xsd : float
RETURN {
$gs
UNION
(
© <name> $lsfp_namefiext() </name>,
® concal($ ls/producerfi_name, $ls/producer]_name), |}
®

DEFINE FUNCTION concat(ELEMENT $e1, ELEMENT $e2)
RETURNS product {
LET $a : Selftest(),

RETURN

<producer>
{$a $b}

<fproducer>

$b : $e2ftest()

®
® <price> currency($fioal_price) </price>,
® <evaluation> eval_map($ls/iradeftext()) <evaluation>
®

)
}

(3 =& 252 oE

DEFINE FUNCTION currency(ELEMENT $f_price)
RETURNS xsd : int

{

}

FOR $D IN $1_price
LET $e : =CAST $dftext(} AS xsd : int
RETURN

3e

0|

71 248t XQuery & &9
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