AAAGE AR AGLN B2 TAH BAS 98 XLink ARE s

AAAF AR AFLdqA Fx FZ2A
BAS 93 XLink AW E X
(XLink Semantics in Object Repository for Guaranteeing
Referential Integrity)

+ =y = it
285

=

—

(Heekyung Park) (Sangwon Park) (Hyoung-Joo Kim)

|z’ HE A}

[=} - o

[ol
[0

2 2% XLinke XMLoA EAME Alo] e dEHE(element) Alole] HIAE AHdl=
HTMLoIA ] slels & A (hyperlink) 2} f-AFH °~“‘1 &5 shed stol¥ Haro d4 Fwsta oF
Ao Y38 73T 4 Yu) XLinkz o % Atololl & #A A (relationship)o] EA &= o)A
AdE XML AZLAMALs F4 F& & 134 XES 4 & ZEOHAAN Ay Z2aYv
sof 7] wjiEe] Zza:e] A % 11—7(] E—’F AN A ) BHE B2 I =rt A
it B =FolAe XML X485 ARt AT JR AL (object repository)olA XLinkE A
 F7] 93 A2ES AorE o] AlxEle XML B4 AFS 93 AA AR AFA A]xHQ
XDOM (Persistent DOM &ej2] XML Repository)’dol F&a3IAT. XLinkE A Ya|57] 8] £ A]2=H]
A ATFE 715 I BAA, &4 HA(extended link) 9} XLinkE 913 DOM Ez &3S 93
vl$-E (mount) 7]%°]th

F19E : XLink, XML, 2AXFY A4

o)
s

r:i o fu

Abstract XLink is XML Linking Language that defines links between XML documents or XML
elements. It uses XML syntax to create structures that can describe links similar to the simple
unidirectional hyperlinks of HTML, as well as more sophisticated links. There exist several
relationships between resources that linked by XLink. Without supports from XML Repository for
these relationship management, there is a huge overhead related to the management of relationships
during both application development and maintenance, since the relationships need to be hard-coded
directly into the application program itself.

In this paper, we propose an XLink supporting system in object repository. We describe the design
and implementation of this system on top of XDOM (persistent DOMlink XML repository). To support
XLink, our system offers referential relationship semantics, extended link and the expansion of DOM
tree for XLink.
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o] JEFFHEE XLink®] FR/RE Uell= HEHH
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<IDOCTYPE section [
<IELEMENT section (...)>
<IATTLIST section target ID #REQUIRED>

<IELEMENT xref (...)>

<IATTLIST xref link IDREF #REQUIRED>
1>

<section target = s6>

<title>This is Section 6</title>
</section>

<para>Please refer to
<xref link = s6>Section 6</xref>
for more details</para>
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<item>XML
<title>XML(extensible markup language)</title>
<summary>QlE{Yl &8 RHot= HTMLE &I/ 2 JHEst XEMO e A0 .</summary>
<detail>
<text>19964E </text>
<term
xlink:type = "simple" xlink:href = "termlist.xml#id(w3c)
xlink:role = "referterm" xlink:title = "Refer Terminology"
xlink:show = "new" xlink:actuate = "onRequest">
W3C(World Wide Web Consortium)</term>
<text>Ol Al KIQHSIALH ... B . . BetM LS ot UACH</text></detail>
<example xlink:type = "extended">
<resource xlink:type = "resource" xlink:label = "from">
Ol Ml</resource>
<locator xlink:type = "locator" xlink:href = "xmlexam.xml"
xlink:role = "referexam"  xlink:label = “to"/>
<go xlink:itype = "arc" xlink:from = "from"
xlink:to = "to" xlink:role = "showexam"
xlink:show = "embed" xlink:actuate = "onlLoad" />
</example></item>
<relateditems xlink:itype = "extended">
<relitem
xlink:type = "locator"  xlink:href = "xmlitem.xml"
xlink:label = "item" xlink:role = "referitem"
xlink:title = "ltem" />
<relitem
xlink:type = "locator" xlink:href = "htmlitem.xml"
xlink:label = "relateditem"  xlink:role = "referitem"
xlink:title = "HTML" />
<relitem
xlink:type = "locator" xlink:href = "wwwitem.xml"
xlink:label = "relateditem" xlink:role = "referitem"
xlink:title = "WWW" />
<relitemlist
xlink:type = "arc"
xlink:from = "item" xlink:to = "relateditem"
xlink:arcrole = "relateditemlist"
xlink:show = "new" xlink:actuate = "onRequest" />
a¥ 4 2% 39 Wik XML &4 4A
& ejolck. 4. XDOM : | X|ek 2 ML
<8 g2t a2y 14 B vle} 2ol A3 P,
2] e o) =2 235 o)
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AFVE, we #3 gaE A9 Alocal re o S HUTHE AR SAw Bae] e
source)& EFsh= dEWE, 94  Ab(remote O}j' u‘}a}}l Xl_v[f oj ;i:‘:?ﬂidl/ﬂ: il\./IL T/j::l—
resource)S 77l AYWE, Ha  FA(arc uﬂ(;_a][o];] o-]z}]]j;\;]_ EB&)“ OT‘;E; ]'2000}7!‘}\ ;:jﬁ
raverse) WAE ek AeWE, Agshe A Do 0w ©9Y ‘;}S S ?:j f;mi
o BHES Er dgmE Soz olold glo] 2zt —;—#e_:——‘_— A2 LDEJ_ a2 A g :oouu]
3 FEE "Gt a9 49 ‘relateditemls.xml’ = < Areshzel, XML 24¢) Oéa]u:]E’ HSE S8 =
. . . =2 gED o5 FTIL AT & AE APIES
‘xmlitem.xml'S  starting®2  ‘htmlitem.xml’ 2} . . B o o =
‘wwwitem.xml'& ending® 2 7= HIZE Yehj ARG DOME o8t} S8 Z2addMe no
. A XML A5 & 4 Itk DOM<2 XML &
A HE AP e Ed) Pxel = AAEE el
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AL e H dd, 54, 484 Ul 7HA SH
u}g} starting® ending, ending®} startingZte] TAES
WrojA #AE 2ds YARisiy & T2
3teF  roledt SE3A s=d roled
arcroles 5% u] dF3}= starting®} ending®] ©]
H #AY FAS ZeAE I 5F50A ending =

startingo] H37}F AHAE W, F39] roleo|y arcrole

ot 2 rlr

arcrole

o sigste WA A wet FFsHA Pk
ABE ALl 8iM XLink  7pEEast

XLinkRole 7}1223E5 HA 3 AR IAAE FH
2 fA%E XLink 74223% XLink7t Zo=H 7}
THow I ARE JlEEIe] 7]Esl=d {starting
Oid, startingURI, endingOid, endingURI, sourceOid,
sourceURI}ZE 7FA1 It} sourcers XLink HAX7} 7]
5] Ade PJi2E 71Ezith OIDE XDOM el
A= Jd= AAE 71871 URIE  startingo|u
ending®] ©}Z XDOM Well AZFE A &% H+-5
Az Ao R FA o]golt A WX 54 d2jd
EE 7}€)7]= XPointer 241& 7HX3 Utk

<! ELEMENT rol e EMPTY>
< ATTLI ST role

name CDATA #REQUI RED
type (rolelarcrole) #REQUI RED
endoption (ED| SD| EN| SN| EB| SB) #REQUI RED
startoption (DT| NF| BK) #REQUI RED>

18 7 role?} arcrole®] DTD %@
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B =RoA AFske XLlink 3% #AA 89S F
7}A17} Atk startingoll A endingS 7171+ #AA EF
A3} endingol A startingS 7171 #AA Edolth

5.2.1 startingS 7}8)71E BAA EFglel Aulg

startingS 7Hl71e #AA BYIXE F&54 e
FHh wEMSS endingS 7HE7IE #AA EFYel
A SR AT AHAAL 3T g WHo =z
E33} startingg 7HE71E 3AA BYE role 7HE
29 A startoptiong F& Yehl=® A FF7F 9
I Z4Zre) o= o 2t
* DT (Deletion)

endingS 2HA|S1H starting® A AHAIRT) star-
ting®] endingol] Z47 o]t} F& locator-typed A
HUES} o] AYWEY}L 71E7le AA| Apelox] dojd
4 I+ endingolA] starting©.E F3t= A o]t}

* NF(Nullify)

ending®} starting®] Z#HZ o]t} endingg AHAslE
2% startingS AHA|E A &1 @A) XLink dgHET
T €t
* BK(Blocking)

ending S AT w Fogst= Y327t EASL star-
ting®] &A1 ending & ArHAIE 4 gk

522 endings 7H]71& #AR B AdE

3 Ao A AAE 47} 84 F endingS 7HE)71E @
A el of9A 8T 5 U=A Lol oF
4L shte] 3t o8 Ao BEHAE A= AR
o]AL XLinkE A& wl arc-type2] XLink ¥
E9 from¥ to NEZHE HI3t= labelS 7} A
YHEZ arc-type XLink dEHES Br AdgHEV}
2 7] A JA3 vl met A"k AP
role 7}EE19A role Bl o) T 4 Uk )
gAY FEAL role ZFEE 294 endoptionS A3l
A Yehdth o] endoptione A EF7F UL 9]
endoption®l th3t ouE GolR™ o3 ZTh
* ED(Exclusive Deletion)

starting® ending®] A7} 1:n, & ending®] © 3}
o] g Fodsar startingo] AHAEHAY [ A
o7t AAHE olol] s Fet= ending®: FA AHAETh
a3 694 (16, 19)7F L & 1601} xmlitem.xml A}
A= 195 webA 2| Eck
* SD(Shared Deletion)

ED¢l= 28 starting® ending® #A7} min, =
g2 30 Foslal = endingS endingl-Z 71
Z 4 Atk wEbA endingo] SDY SNojuk SB2I role
o|t} arcroled] 9] H3o] FHsta iz B ¥
Fo|A endingl.Z F=ZE 4 At} FA|YF ED, ENoJ|

Algorithm 1 boolean delete(object o)

1:

16:
17:
18:
19:

21:

37:

39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:

2
3
4:
5:
6:
7
8

9:
10:
11:
12:
13:
14:
15:

if o is starting resource with XLink / then
if Lrole.endoption is ED then
if /is extended link then
if Zrole.type is arcrole then
delete Lending refernce
modify /
else if Lrole.type is role then
modify Larctype
end if
end if
delete lLending
else if /role.endoption is SD then
if /is simple link or there exist one / then
same as EN
else if there exist other link /" and
" ending == lending then
modify Larctype
end if
else if Zrole.endoption is EN or SN then
if /is extended link then
modify Larctype
end if
else if Zrole.endoption is EB or SB then
if Lending is exists then
return false
end if
end if

. else if o is ending resource with XLink / then

if Lrole.startoption is DT then
if /is extended link then
if Lrole.type is arcrole then
delete /startingreference
modify /
else if Lrole.type is role then
modify Larctype
end if
end if
delete Lstarting
else if Lrole.startoption is NF then
if /is simple link then
modify /Ztype — "none"
else if /is extended link then
modify Zarctype
end if
else if Lrole.startoption is BK then
if /starting is exists then
return false
end if
end if
end if
delete o
return true
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DO APT
) PCommsentWrapper
_: PUharacterata \Wrapper _". 1 PTextWrapper
N PhuLs GeiappsT PCOATAS LionWrappir
PHodeWrapper |
B FRTWrapper PASEr W rappar
L PParenEWrapper {[-. PrlC i s o b g TV e
1 PDuLumentTypeWrapper
PHodeListWrapper Modelist b

PARRTLIstW raspmpeEr

PHaotatianListWraggar -_ MamedMadeMapg

PEnLityListWiapper

FOocCatniogWrappsr | Docurment Creation | PrinbDOrsTes

SAE Driver
S5AK Farser

" PEnbitgRelerancairagpir
PERtEyWrapperdirapper

EDOM to XKML

StarakOOM EML te XDOM

2% 8 DOM API + XDOM API

U EBoll osfix Aol ot s Afele F
28 4 ¢th startingolW 37t 22 W o2 g

=7} o™ ending® A4 AkA|E o)

* EN(Exclusive Nullify)

ending® starting®] 1:n°]il ending©] startingol] o
3 =g ZFo]7]9 starting®] A o¥7} ending?] EA)
AFole FFS vXA Ferh wERA startingolyt
gz7} A2 o sjEshis XLink LHET 543
=

* SN(Shared Nullify)

ending® starting®] min°]il ending®] starting®l
&l Sy o]7)e starting®] £ %27} endinge &
A ARo= FIFE WXA Ferh wEbA starting©]
u g37F AAE o EN¥ Ze] XLink A2|HET 4
st} locator-type ABHES} 1 AZHEI} 71e]
71 A Atold] EAldE endings 7Hel7le #AA
o] o] zFHr}.

* EB(Exclusive Blocking)

starting® ending®] 1:n°]al startingg 2HA|slE
3t o} ending®] AW startingo]yt HAE AT
itk

* SB(Shared Blocking)

ending®} starting®] m:n®]il startingS A AL
8+ ®) endingo] QAOW startingo]t} HAE AHAY &
Fri=g

XML #4227} 2412 w) endoption®} startoption©l]

2 g% AL Algorithm 13 2tk 83 E 717
= A= staring®] Ay} ending A A|o|t}. ZHzbe oy}
o] 1 A role.endoption B}l whe} 1o g3k
€ &g Fdgith 1HA F5 BY AAEs A7
o)A 9] role.endoption®] Z+Z+ ED, SD,
EN/SN, EB/SBY 7l tig F&olth o]z 522
Hof] drE]o] ok T3 27HA 22 AHAE = AR}
ending @ o] A2l role.startoption®] Z+z} DT, NF,
BKSl A$-olH o]AL 52180 AdH=o] k.

5.3 22 2139} XLinkE 2|t DOM EZ|

B =fo] THEEe }ES XDOM
XDOM 470l A3t niel o] DOM API[15]9}
XDOMoNA Algst= FE API(O2Y ) 58 =Z=2
a7} XDOMo) XML ulolel2 A&siA gt

XDOMollA XML dHHEES 733 Foe 17
89 APISl PElementWrappert A4 AHET} A%
H& Z¥22 PElement Z¥227} th XLinkE <4
HEE AFst7] 98ty iz ¥Hxe] Fdas 74 &
1 PElement®} PElementWrapperS AFg3le] XLink
dYNEES A XLink DWEZ} XLink T-%[2]
of FEIX, oW dHEY} XLink AZHERJIAS
&7 Y3 XLink Y25 AE3E XLink dEHE
S 5E317] 935t PDocumentWrapper Z#Z2~ol
createXLink() ¢4+E  F7183tk  createXLink()&
XLink d8|HES] 3 HRE XLink 71g=220] AF

e 932 an

starting

st

%A o) 31

of
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Q9] HlE 7 HEo|y Zrlsl= APIE 19 9s) 2t}
6. A|AE T

AA A=d FRE 2Y 103 2ok XLinkMgr )
2E XLink7} AAEHE 2 AXRE Xlink 7122719
Aata XLinkE #AA17112 XLink 32 #A4S &
A 98s Itk &4 2= o] XLinkMgr
£ S3lAM XLink "el JRE A& F A AT
XLink BRE 72270 AAZ 5= ok

Z wlYA(role manager)E roleg & 7}EE19)] A
ZAslal roles FZFEe 9&S 39, XLinkRoleMgr
22 FHsHAT

XDOM ¢tell A= XML &4 XLinkE
A E e 22 HAgo] Fasth
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XLinkE F7F8 XML #4 ] XLink dHE A4 —
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6.1 XLink API

XDOMeol|A XLinkE A|43t7] $ste] Algsl= 2
ezl g APIE AWtk

6.1.1 XLinkRoleMgr

XLinkRoleMgr &2+ r
7] roles T53= 9T o
2t
+ searchCat : role 7F2ZI94 54 roleo] o= 7}

2279 o= Rl X UEA AAgth

78171

e 55 0 AAsD %

Fa3 API= t-S3

User Application |

EPAL with link
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2% 10 XDOMeA 9] XLink A A28 %
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role 7V€&E19) roleE S
» modifyRole : role 7F&Z 104 roleS
« deleteRole : role ZVFZ 1A roled
 getRole : role ©]&ol 3ld3l=roles

6.1.2 PXLinkRole

XLinkE A 93l A HEJ = roled?} arcroleo] 2=
XLink®] AldE HEE Uel= HEHFEZ Ut
AH&AE XLinkE THE7] el XLinkol]l ¥4 roles
A" 5233 AFE-3tE PXLinkRole2 ©]# role
S AAste 2otk 8 APl v Zth

I
rot
M

* registerRole :

* setToRel : from} — toZ2] #AAHS HA3
* setFromRel : to — fromS.22] #A S AA3)
62 XLink APIE A8 & =27 ofH|
a9 2 relateditems.xmlolA  XLinkE St
xmlitem.xml®] 2412 W 28 119] rolec] X &s}=
A A FAXNATFE & Z2aHS AT EA

arcroleo] @&} xmlitem.xml®] 2FAE™ htmlitem.xml
0]‘/} wwwitem.xml< 3} g1 relateditems.xmlol A]
g AYste dYUEY Eo] nonelE i
thtem xml& 7F71E locator-type®] de|WEZ}
A= oo} 3t} oA 6.1& XLink APIZ o] &3fe] =
3l dAola oA 6.2= XLink APIES o]&3}
@1 =2 g ojojch
Al 6.1914 XLinkS *ﬂﬂﬂ = DOM APIZ ©]
&34 XLinkel] #Eg =9
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HEZQl relateditems? createXLink() &S ©]-83}
S5 (& 26)3] 4 Fd xmlitem.xmlo] 2HAE uf &
209 g ERF FUlelH A|&HloA Aso R Fx B
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XLinkE 84T o & 29-359] F7H4Q 2=t £0
7t AHAE gz vpEAE F 41-495 FU18 o
oF gtk 919 dAlolA XLink olBE & AMESIA
R A XLink §8 Z2a3S A48 5 S
S AHE 4 3ok XLink ARHE-9] AAIGE ¢l [16]e]

=

\_
=
al
Ak
S

A

E S (relateditems, reli-

MA AR A
7 9%

7. 2
B =RAME XML #48 A%ss A
e
2

(object repository)ellAl XLinkS A3l F
AlZ="E ARk o] Al="e XML &4 A4S ¢
& AA AFaE A2="d XDOM dol Fdstd

XLinkE AQaF7] faiA] £ A&=HAA AFeT=
7Iee Fx #AA, & 3 % XLinkE $1% DOM
EY g3

fo

2 95 vpeEolt,

599

referitem Role relateditemlist Role
name:referitem
typetrole
endoption:SN
startoption:DT

referexam Role
name:referexam
typetrole
endoption:SN

startoption:DT

type:arcrole

endoption:SN
startoption:NF

showexam Role

name:showeaxm
type:arcrole

endoption:ED

startoption:NF

name:relateditemlist

I 11 oA role

(o]

10:

11:
12
13:

14:
15:
16:
17:
18:
19:
20:
21:
22:
23:

24:
25:
26:
27:
28:
29:
29:
30:

A 6.1 XLink APIE
: CreateXLink

. // role
: XLinkRoleMgr rmgr =

L) B WaE A
: PDocumentWrapper source =

s} Z-¢-

= o7

AL

=
=

XLinkRoleMgr.getXLinkRoleMgr();

. rmgr.register(role, referitem, SN, DT);
: // relateditemlist®} referexam, showexam™=

R
2 5

relateditems.xml 343

PDocCatalogWrapper.insert(relateditems.xml);
PElementWrapper element =
source.createElement(relateditemslink);
source.setDocumentElement (element);

PElementWrapper childElement =
source.createElement(relateditems);
element.appendChild( childElement );

childElement.setAttribute( xlink:type, extended );

element = childElement;

// AAA relitem XA

childElement = source.createElement(relitem);
element.appendChild(childElement );
childElement.setattribute( xlink:type, locator );
[ UHA CERER 213 e Yo R 55
/A, AAA relitem BE]HES} relitemlist =
Ze o=z A4

// xlink 5%
source.createXLink (element);
end CreateXLink

Delete xmlitem.xml
PDocCatalogWrapper.delete(students.xml);
end Delete

ah7HA

919}

XLink7} #33h=

6‘

i

A7 F Al E

Eo) 3

o1

ARst 1 ) ol 4 9 XLink #FF EA(AF
Hz 2d7) BANE A AR AL @AM 2
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A 6.2 XLink APIZ #5817 23 45

D O s W N

=
o © o

12:
13
14:

15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:

26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:

43:
44:
45:
46:
47:
48:
49:

: Hashtable roleTbl =
: Hashtable xlinkTbl

. roleThl.add(studentlist,

: CreateXLink

new Hashtable();
= new Hashtable():
new role(role,

referitem,
SN, DT));

2/ WA role 5

2/ B YA5 A5 relateditems.xml A A
: PDocumentWrapper source =

PDocCatalogWrapper.insert(relateditems.xml);

. PElementWrapper element =

source.createElement(relateditemslink);
source.setDocumentElement(element);

PElementWrapper childElement =
source.createElement(relateditems);
element.appendChild( childElement );
childElement.setAttribute( xlink:type, extended );
element = childElement;

/| AAA relitem A4

childElement = source.createElement(relitem);
element.appendChild(childElement);
childElement.setattribute( xlink:type, locator );

[/ ™A EYRER 229 Z& WHoR F5
storeXLink(childElement);

/) FAA AAA relitem AYHAES} relitemlist=
Heot g e r AA

storeXLink(element);

end CreateXLink

StoreXLink(Element element)
if(element .type = locator type) {
// locator type ¥ 72§ Adq I=
xlinkThl.add(); }
// type©] locator® A|¢J3 tt2 AY A$

i1
O(;){é
1—11
[

end StoreXLink

Delete xmlitem.xml
DeleteObj( xmlitem.xml );
end Delete

DeleteObj(String docName)
long docid =
PDocCatalogWrapper.searchDocOidbyDocName (docName ) ;

if(docid”} xlinkTblol] =4& 49-) {
if(docid.linkType = source) {
// relationship option®] W& A3 z= }
else if

end DeleteObj
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