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XML Schema Evolution Approach Assuring the
Automatic Propagation to XML Documents

Young-Gook Ra’

ABSTRACT

XML has the characteristics of self-describing and uses DTD or XML schema in order to constraint its structure. Even though the
XML schema is only at the stage of recommendation yet, it will be prevalently used because DTD is not itself XML and has the
limitation on the expression power. The structure defined by the XML schema as well as the data of the XML documents can vary due
to complex reasons. Those reasons are errors in the XML schema design, new requirements due to new applications, etc. Thus, we
propose XML schema evolution operators that are extracted from the analysis of the XML schema updates. These schema evolution
operators enable the XML schema updates that would have been impossible without supporting tools if there are a large number of XML
documents complying the XML schema. In addition, these operators includes the function of automatically finding the update place in the
XML documents which are registered to the XSE system, and maintaining the XML documents valid to the XML schema rather than
merely well-formed. This paper is the first attempt to update XML schemas of the XML documents and provides the comprehensive set
of schema updating operations. Our work is necessary for the XML application development and maintenance in that it helps to update the
structure of the XML documents as well as the data in the easy and precise manner.

Key Words : XML, XML Schema, XML Sphema Evolution, XML Schema Evolution Management, XML Schema Update, Schema
Update Propagation, XML Document
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xsdol| Al “Professor” 84 2 A =52 “Project” 849 24
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<?xmli version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="University">
<xs:complexType>
<xs:sequence>
<xs:element name="Dept" maxOccurs="2" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="Project" maxOccurs="2 minOccurs="0">
<xs:complexType> ’
<xs:seguence>
<xs:element name="Professor">
<xs:complexType>
<xs:sequence>
<xs:element name="Student" type="xs:string"/>
</xsisequence>
<xs:attribute name="Prof_Name" type="xs:string"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:attribute name="Proj_Name" type="xs:string"/>
</xs:sequence>
<xs:attribute name="Dept_Name" type="xs:string"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

(a) University.xsd



<?xml version="1.0" encoding="UTF-8"?>
<University>
xmins:xs="http://www.w3.0rg/200t/10/XMLSchema=-instance"
xs:noNamespaceSchemalocation="University.xsd">
<Dept Dept_Name="EEC">
<Project Proj_Name="Research1">
<Professor Prof_Name="Lee K.">
<Student>Kent Tamura</Student>
</Professor>
</Project>
<Project Proj_Name="Research2">
<Professor Prof_Name="Lee K.">
<Student>Kim J.</Student>
</Professor>
</Project>
</Dept>
<Dept Dept_Name="Arch">
<Project Proj_Name="Research3">
<Professor Name="Hang T.M.">
<Student>Jin S.H.</Student>
</Professor>
</Project>
</Dept>
</University>

(b)University1.xml
(2% 1) T XML 270t ¥ +=8dk= XML A moveEle
(Professor, string, University/Dept/Project/Professor,
nutl, University/Dept, 1, null)

o] AAke XML SchemaE WA A3t} A =27} University
/Dept/Project/Professor’ ©] L ©]&¢] Professor'el 84 % o]
Q49 A4 @ AE A=Z27} ‘University/Dept’s] ‘Dept’ &9
THA 24 Q4= o]F3lr) o] o] o] 5 12 2 49l Project’
4% EFEoA el o 5i7] wgd dolE B
2 ‘stringg& AAAFE ek Project’ 847 B 2E A4S
745 o B 29 &go] ARk 4aA ok THA whEh|
HE ol & R840 eiglo] W o AMEHER o] B4
‘nul’'2 ALt

“moveEle” GAT ThE 0 & XML 27|vlol] &8-8H= XML
FAES 3% o] A4k professorst I A 2452 proj-
ect 8459 AAoA I 4K dept RAEY] A OE o] FA
Zitk. ol 5L professor7t 42 projectd] A o= Y&
2tk o] AL 3 professor7t A7) projectE #FEd = S
oln| gt} “moveEle” 94ke] &3} professor$} project?) A4
AAHE FEH professor LA dept AX 08 dhte] 84
7F "t (29 1) (b) oA, <professor prof name = “Lee K>
L4+ <project proj_ﬁame = “researchl”> 849} <project
proj_name = “research2”> 242} Z2]o|t}, o] & “Lee K" pro-
fessor7} “researchl”#} “research?” T2 A Eo] #HF o] g2-&
VERITE “moveEle” B4kl 9814 project$t professor®] a4
o] glojA ™ F+ ZRAEL] Ao e FY ‘Le K™ 84
(198 2) (HAlMAE “EEC” dept 829 dhte] AH4] 247}
=t} “moveEle” d4toll 28] professor 8471 0] F5H o]9]
2129 student 84 A o) FdTE $lollA BEKo] FEHE mo-
fessor 247} o] Aabol o] &} professor 242 T
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o] ZE-H professor 849 Aoz 9ld o8 student R4E
stube] professor 849 A4 02 Rolxth (29 1) (b) 9
student “Kent Tamura” ¢t “Kim "= 5719 “Lee K. professor
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o

—
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g 7Y S B4 E ofde} 2& £ME FhF ok
g Aotk () (A D (D)ol “EEC” dept 8429 F& 24F
%ol A professor 8458 A% Froh| 3L (2) professor £.4:9|
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ZolA #9 ‘professor 849 Aoz o]lEA|Ak g}, o]
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W) “researchl” project £4:9) o] & ¢ 9)E= (F, “Researchl”
projectol] #edatE) “student” LA&F AMEA A BoFETh S8
9] doirE “Kent Tamura”, “Kim J."& RojFc} ALE-27}
“Kent Tamura’& A=H3H (27 3) (WS 2ol o] 847} o] 9]
“Lee K" 9 Professor £4¢] A4 242 o]%3ith th& XML
EAME Previous’ £ Next'& M)A FAEHA AT ¢
aArt.

3. XML A7|0F HZA ALAL

B =FdAe 19719 XML 2710} 213} dits

ol AL aA4E AR, A, ol F, Wsl, 3, Esfele 2]
AET 2459 JEO R o]Fox IF(group)s A Y, AHA,
HStA|7]E Zp2be] AibEo] Sith g S48 A, AHA,
715 Zhzbe] AAtn AAHESY FJPoE oFo £4aF
(attributegroupy 49}, 4HA, MapA|7)E ztzke] dalez FAE
o 2 =FdA= “addEle”, “dropEle”, “moveEle”, “mergeEle”,
“partitionEle”, “changeAtt” 6719 d4+& w3zl

CE 1) XSEOIM X|@sh= AitEe &

A A9

o]Eol ' 84AE X PY T

WA zpd oz Frhsict

o]&o] ‘n'oli FHZ(path)7} P

Q48 AA g

ol8o] ‘n'ed L4F AZ pelA

moveEle(n, pt, p, dt, d, f) MELE 95 ‘d9 A e

2 o] FA 7

olgo] ‘welx A=7} P 8aF

Az olF 2, 7ZIHdeE ‘sl

's27, dlolel B ‘nt, EREY

(complexType) ‘pt'2 #3tA|7ict

olge] #Z ‘nl’, ‘n2,..ni'd

mergeEle(nl, n2,..ni, n, s1, s2, t, p)lelementE ©]&o] ‘n'dl 3L}l

elementZ 3o}

olgo] 'n'd 84E olFo 47

‘nl, ‘n2', il o8 A 84
2 2 m}_

olgol n'Y IFE Frheh

o]&o] ‘n'Y 2§ F=Z(group ref)

£ A2 pol F713h.

ol&o] 'Y 1FE AAlsch

ol&e] ‘WY I1F H=E AR P

oA A AbA g

olgol md I1ES MEL °F

‘nI’'e2 ¥3A I

dlo]E Esie] ‘ot

ot

addEle(n, pt, sl, s2, nt, p, )

dropEle(n, pt, p)

changeEle( n, nlpt, sl, s2, nt, p,)

partitionEle(n, nl, n2,...,ni, p)

addGro(n)

addGroRef(n, p)

dropGro(n)

dropGroRef(n, p)

changeGro(n, nl)

°]F°] ‘m'olx

addAtt(n, nt, p)

(a) (b)-
(33 3) XSES| ARBA} 2lE{m|o|4 (Move element)

3.1 Move element

29 : moveEle(n, pt, p, dt, d, {, da)

ojm] : o] AAFE o]Fo] WY LAE 91X ‘PelA YA ‘dY
B2 849 A A2 o]FAZITh ' 247t
A 928 2T L A9 A 8LE ) o)5E
o} shElE o dE w249 ) A2} Bax|
ZEE 242 Vepdth gebulE pfe w849 o]Fl
ofsiy FE 2471 BAEgA gl o v
Aol AHggit

XML £7)utoA ‘n’ 84F P A= o|F A7 Fo,
£48 XML BAE 0 240 dgshs BA 24 E)E
ol AFstiz A AR dol ADse B A2l J=
d9) vpHT aso] sjFeis BA a4 (B9 1AM AN esE

U 54¢ A2 vl e
Fignans  Lnhersitaod Toi=e] wel 242 Az pox
Schema  [viore derent ] V] Docunment dropAtt(n, p) Al:“sl E}n 92 A2 pelA
Ourent AFAgkot
| e e B o1&l wolx A2 P 54
- o —— Move dlement Professor £ NMEF o]E n?, 7Hdy
== Type saquence Oestination parerts elament  Project changeAtt(n, nl. nt, u, D) ‘Ely H‘S2T E"lo‘]jE‘]nE]—c"j!-rjy éﬁjgiﬂ
=3 Path University/Dept/Professor s , B9
Buotaion T w2 WA
(== = 12
'\ A e [ Fodire ¥ addAttGro(n) o|2o] el £AIR L F7}e)
Aad atituste 1o pevents dlement v} - WuTmaE olgo] ‘e EAIF 7&—'&
~ Attribets name Prol Name . .. (3R]
) o R— ECPearchi addAttGroRef(n, p) (attributegroup ref)E ZAZ ‘pell
[—Tzoom[% ) A 78T
Evoiution Stat_] odous | ned :

dropAttGro(n)

ool Y £YIFE AT
o5l e S4IF FES 4
2 'pold AAw,

ool WA HHIFY olEE

n’'2E WAL

dropAttGroRef(n, p)

changeAttGro(n, nl)

OB AIAFIok Bek. XML B4 8] ol FAT o) 2.2
A5o2 o15A71E 299 A2 AL JaA o5
V1A A7 Qe WA RAE ABOZ JFAINE AE
d9) AR 247k as) 24 Aeelth o B,k
AFHoZ A XML BA9 §9% 239 2] AHH
Aol Gk F ¥A AL, AH8A7H oI5 22kl nEi 9

R 847} 9 BE 24Nk Bk o RE 7MY A2RS) GUIE
Vg 4T & Ak

248 oJBAYIE A3 A7} gk @A

d #Ee4v} oS weg v o5

Ir rlr it

' g_A_q] o]E
4 I:IDLl:jl. 1:].:‘;_5]_01

oM EFee s uHrE Ffolth o] A%, shulE pol

dolE) Elele AgelFn TulE drel HEEe) 371 e



vd ¥ sh}e AsfET) A A9, nake ofF A Bm
el BERIS §X08 T o BAX| BE nEr BERle
A s Aol o] A%, TeinE pro] mill & ARHF
2 bl e drel ‘null e AGAFT 3HA AL, 29
OJER $E wE7} BE wT2 uH 1 o] EEAA BE LE}
2REAL FH 5k Wgolt). o] A%, HHE pro] YolH
B19e A7 HebulE dfe] mull S AAsE v ze
2, M2 JEH BE wEr} BEEQS 4183 oF 9
EEwo) gaEloln BRElo s w49l o] A
o shabul prol mill & X|4aFH Sl E ol Bxerele)
344 e e F e A9

Move element ¢ T2|% Move element’ F4te] Ane)EL
(28 9} 2} A4 ‘moveElemFiles™ e XML 27]9k¢} XML
¥4 394E$ DOMs (Document Object Model) = 4l g5}
7}7+9] B E-S schemaDom¥ xmlDomi & 2 ol &} o2
22 ‘moveEle’ £ schemaDomdll Al ¢)53H= 849 HXE Yel

T A2 Py v 255 A1 8471 o)F5E HAA Y] $AE
Jehdle A2 'd9 v =25 dEt ‘move element’ &
Aate] ofuje] wA XML 27]vke] DOMsE ¥ 7]& ‘move
ElemSchema & #&t}. XML %4128 DOMs+ ‘getDocumentList’
o oJaiA AFA o HEHW 72} FA4 DOMS £7|9ke] #igle

2% ‘moveElemDocument’®] €34 $H3}ghcy,

/xn:ol% & 8A o|F pt :nd EE &4 ElY

pind B2 dt: ol EHA B g4 Y

d:ol® BA 8 ais A2

fim ga7 olF F3A9 B WA AHoR o|Fe=AE HEE £4
da: ol% B4x RE 947 Eel]ez vy o 21EE $4 ol§

moveElemFiles (schemaFile, xmlFiley,...,.xmlFile,)
schemaDom = parse(schemaFile)
for(i=1, n) {
xmlDoc; = parse(xmiFile;)
moveElem(p, d, schemaDom, xmiDoc;)
}

moveEle(n, pt, p, dt, 4, f, da, schemaDom) {
// BE pERH oY 24 nES FF
nE = getLastElemFromPath(p, schemaDom);
/] B2 dERH olF EAA RE 94 (EE 7Y
tE = getLastElemFromPath(d, schemaDom);
// XML £7)vtell A 248 o]§d
moveElemSchema(nE, tE, pt, dt, {, da);
// XML #4904 848 o|58
docList = getDocumentList(xmiDomy;, xmIDomy,...,.xmiDomy);
for (=1; i=n; i++) {
moveElemDocument(p,dxmliDocy); / XML #M& #3%
) .
}
moveElemSchema(nE, tE, pt, dt, f, da) {
if nE9] ¥5 847 2T nEvt HH
then 2 248 pt'E 2= deudoz WAy,
if tE7} 8 E kTold
then tE& ‘dt'E& 2tE HHEYLE WA and
‘da’ £4& o] 8ol g

[ nEE B9 PR A4 822 o)EAA;
}

XML EAM0 Xt& Smste XML &7|0F 318 E2Y 645

moveElemDocument(nE, tE) {
// nE9] Q2" A 9459 Wlg
nElnstanceArray = {nEi, nE,...,nk};
// tES] QaEx @450 wE
tEInstanceArray = {tE,, tE,,..tE};
// nES) A a2 %0 QdaEA AT WY
chnElnstanceArray = (nEy, nEp,..nEy);
// nEell #33te FA 848 S
nEInstanceArray = getlnstancesFromSchemaNode(nE);
// B9 ZEhe FM 228 e
tEInstanceArray = getlnstancesFromSchemaNode(tE);
// EinstanceArray 8459 44 22§ g
chnElnstanceArray = getlchildrenNodes(nEinstanceArray);

if nBi 2 A4 847t AN 24 84F o]F5Hd then nE 2 A4 4%
59 A o2 o) EAIZ,;
else if {
if tE7} leaf =2t
then tE;2] ®lolEl g2 ‘da’ &4l olFAY F &4 dolHl @&} nE #
4 1o 2o}
else if tE;9] HolEl g E= &4 dlolg g3} nE deld ghg Bo Evh
// p=size(tEinstanceArray)
for (i=1; i=p; i++)
nE¢ ¥ RE oldl 2 §X& AHgaA 2F stA ek

if nE7b Ab4 2471 AvkE
then nEi®) &4 wlol8l @7 A4 nE,el doly g el £ot
for (i=1; i=m; i++)
nEpe] $2& o8 nEZ ¥XE ALERIA A A @t

(22 4) ‘Move element’el 12|15

‘moveElemSchema’ & nE =22 Z3 %] 2 229 'Y
A o7 o] FAI7IY olu] ag F71HQ) sEvEE pt, dt],
f 283 ‘daolth o] AL nE'E tEY fHs A oE o] BA7
© 24 ‘schemaDOM'E W PA|ZITE o] uf ‘nE'9) o]54d F1
84t 2T w=2 d3sithd 22 249 deoH By pr=
Walgith, £ HE7F PR BEREQIoR WalstH &4
‘da’7l tE'Y HolH & B3sty] 934 FrrEnh

‘moveElemDocument'© 3208 nES tE'& 3t 27]0)
DOMS®] nE ==% d#4d £4 DOMY] ==& FEt) o o
‘getInstancesFromSchemaNode' & AFg3]A4 ==& ZrolA
‘nEInstanceArray’o] A33kc}, 3 A7)0 w= (E'o d#g
4 DOMS] =52 oA ‘tElnstanceArray’ol] A&t}
e WA o @ ‘nEnstanceArray’®) A4 =TE ‘getChildren
Nodes'& AMg-31A 22 Fof ‘chnElnstanceArray’ol #33ch
woF nE7F ARG 2] A o7 o] F Rk AREA Y
o] AFLo R o]Fo| o]FAXT). nE == dlolE] gho] Zrhd
THEE o] wrgto] o] Fata YA e AtA R 049
o= 27l givh 283 nE = AN FRx=9 37 o3t

gkl nE7E Zpale] 2] A o2 o) FskA| fhethY nE %
tE Atole #AIE AHEATE Al Efof gtk WA EV) BlExE
2 XSEE £4 ‘da'dl E'9] dlolg g Ageie) o
Y vlol8 #t B ‘da'd] $4 @F nE'Y dold #E HoE
o} AbEAb= XSEE FaiAM tE 9 ‘nE e BAE 2A ‘nEE
MBS Ao A o|FAlATofok st vk ‘nE 7} A4
82 MEm & 243 iU, XSEE o] A4 849 dlolg e
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9] vlolE @3t A wolFTh AHAE S ES} NS
A7 BES TE, S TES AR A o] FAATFo]o}
s,

3.2 Add element
49 : addEle(n, pt, sl, s2, o, p, f, da)
ojm) ¢ o] AR °]E-°l ‘n’°1 24E YA P HAF 249
THA 32 os F7ket detvE pe ok
°ojFol m'el ﬁi«} 73§°IE¥. sev|E ‘nt'es e
829 dolg B9l Ve 947} EE =R
Z7HE o) AAsE) vHeF 24T | E = 7ty
2 ”“‘:}“‘ s E el ‘nul € 2|43 E) stetv
B pfe Fee 1 ﬁ’\«l R a47F dEErl oA
Baleloz uppe A9 AHesh B3Egiel e
B Y] F 5 oY f?_‘:} o] § -5 47} Ejtet
A& FABRE Aol E mill & AR £ FevE
'sI'# ‘'s2'e 77}0}" 3’\4 it d e el & YERdt,
Zelu e ‘da’ss ‘n’ 849 FE 247 deErg oA
BrlelQloz vl o o] 249 HolH geg REID]
A3 o1 Fo] ‘da’el £4& F Frk
XML 27t ‘0’ 848 AR pol F7HA7 o] F 4,
&g3hs XML FAM0 % 847 A522 F7HEth F, 0 84
o lgsls £4 24 @mE)E A pol 3t B4 A2
AAE 229 A xpA o2 Fivpdelele] A4 kg F71e
th(minOccurs?} 0¥ 7 $ol= e 8471 744
XML &40l 82F F718ke 4971 2744 Ut ‘addEle' &
AR AYE 278 FE YT AFLZ £ F FE Urh
A AA A9E, XML 249 8471 gZ w224 FItHE
7ol AHEAE XSE7} Al gshs QEslo]2E o] 88X ol
HE 23 dojFolof 3t} F WA AL 24F XML &4
3 (mer) =52 F7HEE Ao AR Y glot Ases
L9 F7H7} o) F it

Add element €112|F ‘Add element’ A4H]
(28 5)9 £} ‘addElemSchema’ = °]&°] ‘n' nE
tEY AAweg F7hshy ol Fad /A< -‘43}
‘nt, ‘pt, ‘sl ‘s2, f Le]3L ‘da’elth o] AL nE'E tE9
AA o8 F5 7 02 M ‘schemaDOM' S ¥ g}A) 71t o] of ¢
8271 I wegd sl e e SHEQCE v
doly & BEI}] A8 ‘da E4& F7HIAH

‘addFlemDocument’ & et 8 tE'E H3tH 279 DOM®]

nE =9 d#E F4 DOMY] ==& & o] o ‘gefnstances
FromSchemaNode'E& AM&3iA =28 231 e »
‘tElnstanceArray’dl] A-43kt}. ‘tElnstanceArray' 8] ZF ==
2 B 3 RS =8 EE FHE0 9t EE EE
REEH F7HE0E Nl dlold & AREA A Il g
L2733 of o nE7l B xEddA T =2 vEnE
tE9l diole] 38 ‘da’ 44 g2 E o|FAATh UE R NEE

n
B
o

fe ww rle

H,g
(£ T |0 o
X

)

- |0
f?inlllm

tEye oA AARE SIS AEeR 7Y,

/ont: F4E 840 Bl sl 829 F
/52 aad) A A2Es Ay

addFle(n, pt, si, s2, nt, p, f, da, schemaDom) {
/) A% pEHRE o]5Y 249 BT (S 7Y
nE = getLastElemFromPath(p, schemaDom);
// XML 271vkel 248 F7hs
moveElemSchema(nE, tE, nt, pt, sl, s2, f, da);
// XML 494 848 olF8
docList = getDocumentList(xmlDomy, xmiDomy,...,xmlDom,);
for (i=1; i=n; i++) {
addElemDocument(p, xmiDoc;); / XML 24 & 3%
}
}

addElemSchema(nE, tE, nt, pt, sl, s2, f, da) {
if tE7} 8% wmsold
then tEE ‘ptElU & Ze BFEYOR v ‘da’ $4 & FIAF
if nE7} 7+ 22 F71E
then nEE E3etglo) €k

‘s, 's2'<l nEZ B9 A 24 228 F7HAF;

addElemDocument(tE, xmiDocy) {
// (E9] Ql2®x 8459 wjg
tElnstanceArray = {tE;, {E,,...tE};
// nEl et BN 848 23S
tElnstanceArray = getInstancesFromSchemaNode(tE);
// q=size(tElnstanceArray)
for (i=1: i=q; i++) {
if nE7t A2
then {
if tE7} gZs=gd
then tE:@ Hlo|E & ‘da’ S0 o] FAZ;

nEel HlelEl ghg AR A F7bE71E 8T
}

nEE e fiA AR sUtE F7HA3L
}

(212 5) ‘Add element'e| 22|

3.3 Drop element

3  dropEle(n, pt, p, da)

o] 1 o] A4 o]Fo] meli AT} P 24F AAFH.
shabulE pr ool w9l 249 FE 847k
829 HAZ Qs BPeRllN deekl o v
B Aol #Raxe) 8BS AFHED 0 249
B2 a7k BREL f1shs A9els il A%
A}, vl dats ' Qae) RE 247t BRtEel
A aEElez vk o olgo] A £4¢ At

Z299] dlofe] e ' 849 FE 849 HolH gow
o)1) gt} ‘n 849 ¥R 247} BREsle §4
e AdE & K48 Foh
XML 27]upoll A 91217} 5 o]z 1—2—1 |l 8AE AT
o, 83k XML A0 A= poll sj@dshs £ 72



dropEle(n, pt, p, schemaDom) {
// A2 pERE AAHY 24 nEE T
nE = getLastElemFromPath(p, schemaDom);
// XML 27|wbell A 848 AAF
dropElemSchema(nE, pt,);
// XML A4 248 A
docList = getDocumentList(xmlDom;, xmlDomy,...,xmlDomy);
for (i=L; i=n; i++) {
dropElemDocument(p, xmDoc;); // XML £AE FR%
}

dropElemSchema(nE, pt, da, schemaDom) {
if nE) 2% 8247} 9T wE5} "gw
then nE9] ¥ 2 249] ‘da’ $4& AAlsla dlo]g Elgio]
prel LA WA,

nEg A%

dropElemDocument(nE, xmlDoc;) {

// nE«] ol AE A _Q_/\‘;_,] u“%

nElnstanceArray = {nE;, nE,,..,nE.};
// nEel Fete £A4 848 22

nElnstanceArray = getInstancesFromSchemaNode(nE);
// q=size(nEinstanceArray)

for (i=1; i=q; i++) {
if nES $2 247 92 xss How
then nEi®) ¥ 2 84:9 $4& A5ty £4 @& 84 do]

#og ol FAY,

nEE A
}

(2! 6) ‘Drop element’ o L&

ARSI 0 240 AP 4 84 E) & Aok It

ghof AAEE 840 FE 847} 23X =7t frpd AltbelA]
AAE o] 24x0) &4 HlolE gro] 249 Hlof flo AFoe
o 53tA Hrh

oy

2 o

Drop element €312|Z Drop element’ B4+e] &8
(2% 6)3 2} ‘dropElemSchema = ‘schemaDom el A A& '
-rlzlb‘} ‘nE ==& AtAY olw "ag 7Rl sefujEE

profth o] W tF 849 BE wurt 2E =2 Wt o]Eo]
da’?l £4& AT e prE e 84 WAL

‘dropElemDocument & }2}7]E] ‘nE'E F st 2719t DOM
ol ‘nF =29 A#8E ==& ¥4 Dom xmlDoc oA 2=t}
o] ) ‘getInstancesFromSchemaNode' & AH&&ia =8 20
22 =& ‘nEnstanceArray ol A8t ‘nElnstanceArray’ 9

=X nEol ] WO nE/9 R wEUf BE nEd
St o] Bo] ‘da'l £4& At &4 FE HE 849
lo]8 #toR o]FAT T TE o2 ‘nE'E A3

e N >t>4

=

34 Merge element .
9ju] : mergeEle(n, ng,..nm 0, p)

XML EAM0 XtE Mitshs XML 22101 g 828 647

5]
fut
o

AAE ZHZke] o]Fo] ), gy, I O] L FE 849
AA7E DA mAY 8AhEE olFo] el s} 84
2 Fa 020 27 ), ‘. mmd SAEL B
=Eof A3 FYI HE =28 e YA mE2
T gla FicpdelE dlolE Elge] FUEHH &
o] ‘m'el 849 dolE EBY2 ‘n, .. I
FA) @2 E] max(m, ny...nm)= A A3}

XML Z7|utellA] EE Q49 HRI} ‘peolar o]Fo] ‘ny,
2,.,In %) MANS RAEE olFo] Wl hte] 842 FHAZ
o|F, £&3te XML £ME FHAAF ok gt A2 24
‘el $Fshs B4 2459 dolg g2 ), o, nm 84259
told 3te SAUE e 29 2 ol fdshs #4 84E
o i delE ‘ny, m..ng S FHEEE] HO) ghott

Merge element €125 ‘Merge element’ 94+ 4312l &
< (2 77 2t} ‘MergeEle' ol A ‘getLastElemFromPath’ &
o] €34 ‘ny, ‘... nm o B3 schemaDom == TE/,
1By, tEm S T3} ‘mergeElemSchema’ & TE/, TEr....rEn
LEE NF =22 §HEd & YE) 1R, rBn E AMAE
nE'E AAFo 24 'schemaDOM' S H3A 71t}

‘mergeElemDocument’ = #2¥ 1E(, TE,..1Ex, ‘ng,
‘xmiDoc, & #3H 2715 DOMY) TE, 1Ey,..1En == &%
8l =2 & xmlDocol A et} ag]n 28 YRy, 1By, 1 Bn Y

AAHA Q452 ‘nElnstanceArray; (1<i<m)ol] #3gc}.
‘nElnstanceArrayi[j] 192 j ZH2tel st XnEinstance
Array(j}& F3}ed nEValueel 44810 AZE = nEE A4
gt 283 nEValug' & nE'Y HolH 849 doly ftog
olF A1zt

mergeEle(n;, ny,...nm, 1, sl, s2, nt, p, schemaDom) {
/A BE axe] AR pRYH $HY 24 (E, k. EE 7Y
rEi = getLastElemFromPath(p, schemaDom);
// XML 27)5tel A 1Ey, 1Ey,..tExE nE2 $HE
mergeElemSchema(GE;, rEs,...1En, n, s1,$2, nt);
// XML XM 228 ¢4
docList = getDocumentList(xmiDom;, xmlDormy,....xmiDom,);
// XML 4% +3%
for (i=1; i=p; i++) {
mergeElemDocument(rE,, 1Es,...rEm, nE, xmlDoc;);
}
}

mergeElemSchema(rE;, rEs,...rEq, nE) {
rEy, 1By, tEnE 4A3I3 nES A4
}

mergeElemDocument(rE,, rE;,..,rEx, nE, xmiDoc;) {
for (=1, i=m; i++)
/1By, 1oy tEnd] AAHA 2AEE FolA AR
nElInstanceArray; = getInstancesFromSchemaNode(rE:);
// n=max(size(tEinstanceArray;)}
for (i=1; i=n; i++) {
MEE == nEE A4,
nElnstanceArrayij] (ism)9 #5& #¥sM nEvVaugz A%
nEValue; 8 nE;®] wele 249 dolg gez olF Azlch
}

(321 7) ‘Merge element o ¥12|E
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3.5 Partition element

¥ ! partitionEle(n, ni, ng,....nm, D)

Do) A AEJF poli o]Fe] M A 84F °]F9
22 ny, gy nn 4 'm' e 24 2EIY 0
FEE 929 o808 ), ., E A2 EEHo|
A71E 849 olFold 831 sk e m HE
debuielE AR of o) 249 BT YT a4T
o2 ZHAY & BUTE 424 8459 oy

q, FHgeE v axzsh Bk
XML 7)ol A7} p ol o]8o] 0’ ¢ 84

=
=
ZtzZt ‘ny, ‘no, il ‘m’ 19 842 B&E fo) &

o

fo #o

olo

Aol 3% olgol i ¢ R4 SR BA 445 0
', g% BA 242 BEAAFC} dek o] B o
el 840 Hehs £ 2459 ol e AHAEH o
0, Q) A 22:9) HlolE & XSE A28 o] §ai4
AHgA7} A AR Folo} B

L,

i
=
il
_1
2
)
gl
2
2
gt
M
N
o
u
=N
=2,
&
ofl
_(?L
rlr
o ot o o ©f o
o, Ry

= =

o]

Partition element ¥L2|E o] ditAte] Y9 344
9] Merge 94tate] dgtgoln g Hid 7]5& gt

3.6 Change Attribute
3 changeAtt(n, nl, pt, u, p)
ou] @ o] ik $IX|7} P ola o]Fe] W ¢l A4S
oj& ‘nl’, MZ& dolf Bl pt, MZ2L &4
UE WAA Fo g v E 49 28 3
useE YERN T ‘required, ‘optional’, ‘prohibited’ 5
o) & MesiEt g P olgel ' A &
23 840 F2E Jephdoh ek stebaE ‘nl
‘pt, ‘W Foll A Y8R & e E e ‘mll'gE
AR s &t
XML 271918 &4 HIAATE F ¢85t XML 419
&4 dA] RAAA Folof st & AR D o Bste B4
BAEANA ‘0 A e FA £ o]EFE nelA nl’
o2 BAAAZT o] W 2ok wloje B ot 7F WAE Bl
XSEZ} AFate el H o) 28 o] &34 dlolE ghd AMEAL
A gojFrt = 28 34 use’} “required” %= “optional”ll
A “prohibited” 2 WAE A-fol= XML EA4904 &40] A5
1 “prohibited” A “required” & “optional” = WAR 7399
= &40 AdErt '

>,

12

Ly e
2y o

O

T

1

o
o

Change attribute 22| ‘Change attribute’ A4Fe] &2
&2 (29 99 2] ‘changeAtt A H3tA|Z &30 a3t
= =2 & ‘schemaDoc’ 9| A 2t} ‘changeAttSchema’ s ‘tA’
£44& o<} ‘nl, dlolH ElY ‘pt, ‘use, WE HBAZ2ZH
‘schemaDOM & W3lA1ZIt} o]u) €3 F714<] gev|g e
‘nl’, ‘pt’, ‘welth

‘changeAtiDocument’ & 2H9| 8 1A', xmlDoc/ S #3lH 2

718t DOM9] A’ &30l 38 DOMS] ‘xmlDoc/oll A 2=t
o] o ‘getlnstancesFromSchemaNode' & ALE-314 £4< 21
‘tEInstanceArray’o] #1733t} ‘tAlnstanceArray @ ZF =5 ‘tA/
o dfste] wkek ‘tA/e) &3¢ dlofE] El]] WMart Qirk AHEA
MY §lo] AEo 2 tAE AHEE olF 'Y $408 H3ial7)
I tA'e] £499 dlolE Ebgde] WsthA tAS} dHlolE Fhol
2= 5 o] 249) vlo]8 gh& ARSANIA YH S Qg
202 A AZE o8 nl'Y £ 202 WEAY, o1
ghek shetulEl ‘w7t ‘prohibit’ ol B tA/E AtAlg

changeAtt(n, nl, pt, u, p, schemaDom) {
/A2 pEYH WA &4 tAZ T
tA = getLastAttFromPath(p, schemaDom);
// XML 27]vkell A £4& WEa g
changeAttSchema(n, tA, pt, u);
// XML E41e)A $48 A3
docList = getDocumentList(xmlDom;, xmlDom,...,xmiDom,);
for (i=1, n) {
changeAttDocument(tA, xmiDoc); / XML #X& +3%
}
}

changeAttSchema(nl, tA, pt, w {
44 tAZ ol8ol ‘n, HelH B pt, use v MH;
}

changeAttDocument(tA, xmiDoc;) {
//tA9) A2 x &89 wd
tAlnstanceArray = {tA;, tAs,..tAg}
// tAd) sBete A 848 2E
tAinstanceArray = getInstancesFromSchemaNode(tA);

for (i=1; i=q; i++) {

if #ev)E ‘W'7} required =& optionalel 2

then {
if tA9) Elglo] WstatH
then &4l wlolEl @& AREAIA LT
tA9 o4& ' WA,

}

else if F2tnle) ‘w7t prohibite] 29

then tAE A4

(32l 9) ‘Change attribute’ & L2|&E

4, o8

e

?.

XMLeo] 9] 4] g Fo} Ho| 7HHA XML okl A
2o 37t o] Foj L 9len E3) XML F3HEvolution) ¥-oF
9] o] AA Eolxa Stk B2 AFH dloJEHlo] A Al
e ~7)ab 21513, 14] 5t ol AF|npe] Ao mz=
AxEl 2o A= Be ANE 7HAgTt FE< RDB
(Relation Database) %+ OODB(Object-Oriented Data base)Z
313 49 A dlojejro] A Al2ElE gk X3t ZEu|ElRES
Abgste] 27)mke] R FA (re-structuring )2 A @3l OODBS
(Object-Oriented Database System) (15]8 93 9= ¢&
B3 2700l 23} A & A Y3le Aol 24& 25y )
olF AR B2 ZYWEHES A AlS-3te] AEH
doleino] 2z Algle] ~7|ul Agut o & £59 &7

2!

ot



A5E & 5 gA YA BE #E AR e Xk
¥l TFE2 XML AR oplEl DIDS] 44& Agdich
& £9, EXcelon& DTD9} XML 41} $=40] 7Fad Al2"
© 2 XPath® AH-8la) 49 (Insertions)®} (Deletions)& |5
th o] Alx"le Ayinte] £ AAJTE AeA 7]ES A=
gt} 7)15HNA ZEsREt o]F (Movement), ¥#} (Change)
o A dag AAEL AYsHA &) giel) AL
A3e 79 XML $3< A 934 £k XML Evolution
Management (XEM)E 213} Zajn|g|RES A F 34 DIDE
FAY F JAEE )Yk gLl 1 Fek FAHNE 27wt
27)vbo] =85 dole g AL FX13H7] HsiA DID
£33k XML 49 4 9Al s £k & DID #e|2&3%
XML 84 #BEES W FAsFIA g ZerEEs}
AgE o DTD Z&dl 9siA DTDY] FAo] o] 50| A gL
XML ¥4 #e525S 584 W3ls DIDA £88 + =S
7129 XML 24 & A3 AAZcZH A& FAA 72
itk o] AlA=E DTD 2 XML £49 40 283 ojRE
A3t ZuE|HES AFEY] Wi ddH o2 XML st
7458 B A3 XML 415 validd A 4
&) X XML 27|19t ¢A3E& AYstAle gevh
AB7A APd A7e XML 49 39S (4AY
XML £A49} DTDY] AR x| Qgtth, §e £-2|7t A <tsete
XSEE XML 218} #opllA] 15et A7 $kd XML 27]7t
= S 29 AERH, XML 270kt XML 2419 ¢4
A4zl oeo] A gt A3l 59 £4E 7FesA ste
QR ANES AT £ XSEE XML 27)9he] 534
o] 27|vle] £33 XML ¥4 #ld7tA] d4F Ag RE Ee
Ayl 423 LroaE XML 27)0te} ojd
$£48H BE XML 2A¢ 44 502 Asn Ay RE
AME XML 271918 83 F &83H XML £ dste]
Nzelo] 2E R o2 FolF= R of AHEAE XSEANA A58t
= e Ho|2E o] &8 HolEHE Y Folof drh

=
i
o
D)
P“_L
L

1.,

58 B

XMLY| AHg-o] Zulgel webr] XML A2 $40] 87
53 glon 29 XML #2 79 golgHjo]s AlAHEe]
XML 78 AD3k ek A% o] £ dAdE ZevgEE
& Asta Qo 29|vtE FASAY 27|nt2X DIDE
AHgEta glek dAl XMLE AHE-she dif-Ee] ofFelA o] Ado]
DIDE AHgata QIAIsH XML 288 AHS-31A] ¢kon wo]g
Etglo] @A Aolete ¢ Wil 7AE mleelE XML 2719}
o] AHg-el guish E Zlolch o]t o2 $-2E XML 27IuHe
St oje} ¢=gake XML 49 $37H4 Adste A
o FEaAt.

XSEE XML 27|98 43 x99 Axo|th XSE+
XML £7[0pe] A o) XML #4177} valid A ElE F215HA
e}, AR} AL XML A7)kl XML 242 Ash A] B

XML 2AM0l & dotst= XML 27(0F HE E2Y 649

ue} 839k 28 XML 279 4 AakEo] of9A AHH
EAE dEAA d4E ]84 BeFozA XML A7|vhet
T8 BE Q2Rs #A9 94 9 £49 48 BTk
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