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Skeleton Code Generation for Transforming an XML Document
with DTD using Metadata Interface

Guija Choe' - Young-Kwang Nam"

ABSTRACT

In this paper, we propose a system for generating skeleton programs for directly transforming an XML document to ancther document,
whose structure is defined in the target DTD with GUI environment. With the generated code, the users can easily update or insert their
own codes into the program so that they can convert the document as the way that they want and can be connected with other classes
or library files. Since most of the currently available code generation systems or methods for transforming XML documents use XSLT or
XQuery, it is very difficult or impossible for users to manipulate the source code for further updates or refinements. As the generated
code in this paper reveals the code along the XPaths of the target DTD, the result code is quite readable.

The code generating procedure is simple; once the user maps the related elements represented as trees in the GUI interface, the source
document is transformed into the target document and its corresponding Java source program is generated, where DTD is given or
extracted from XML documents automatically by parsing it. The mapping is classified 1:1, I'N, and N:1, according to the structure and
semantics of elements of the DTD. The functions for changing the structure of elements designated by the user are amalgamated into the
metadata interface. A real world example of transforming articles written in XML file into a bibliographical XML document is shown with
the transformed result and its code.

Key Words : XML, DTD, Document Translation, Metadata Interface
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<IELEMENT XDMI (XDML.header, XDML.isequivalent)>
<IELEMENT XDMI.header (d sion,date,authorization)>
<!ELEMENT documentation (#PCDATA)>
<IELEMENT version {(#PCDATA)>
<IELEMENT date (#PCDATA)>
<IELEMENT authorization (#PCDATA)>
<IELEMENT XDMl.isequivalent (source, target*)*>
<IELEMENT source (#PCDATA)>
<JATTLIST source operation CDATA #IMPLIED>
<IELEMENT target (#PCDATA)>
<IATTLIST target

type CDATA #REQUIRED

operation CDATA #IMPLIED
>
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Document Translation Algorithm
Input : SD, XDMI, TT(Target path Tree)
Output : Target XML Document
While (traversing 7T by depth—first traversal) do
let p be a node name of TT
Case i where mapping mi(p) = q
(1) 0 : do nothing;
(2) 1:1 : generate g tag and get the value of p if p’s value
exists;
(3) N1 :
value of T(p) if p’s value exists;
(4) IN :
Fori=1to N
generate g; tag,
get the value of T(p) = g value if p’s value ex-
ists
Endfor
EndCase
End

apply T, over p and generate g tag and get the
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Mapping Type Source Code Format
If (sp; == tp;) then {
while(get_next_element(p;) in SD is not null) {
11 v(tpy) = vlspi)s

print(tp;, vitp;) to TD)
}
}

If (spi == tp;) then {
while(get_next_element (p;) in SD is not null) {
for (each vy (spy), I <j < N) {
//N is # of tokens in v(sp;)
1IN vii(tpy) = tokenv(spi));
print(tp;, vy{tp:) to TD)
}

}
}

If (sp; == tpy) then {
while(get_next_element (py) in SD is not null) {
for (each vy (spy), I <j < N) {
viltp) = vltp) + Uij(Spi]‘)
print(tp;, vitp:) to TD)
}
}

N1

}
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5.1 XDMI A of
B4 B8 dd Ay FAnE dr) & A4 AEHx
3lE DTDZ Aod 94 4 ‘el xml EAZR
B EE BAQ ‘=Fxml'e AT 94 DTD 29
g Aol (@ Dol Yehen XDMI A
AN DA A2 BE AZ Atolel uisy FRZ o] fHT
(19 82 ¥ DTDY ‘=& DTD'$ old 3t xel 2
A2 EZE ved AL orjAg AAL FA WA
2% £49 g2 43 45 99
Al DTD$} 5 E DTD 7+l wigeol (28 9)9] g,
o] 3k XDMIS] A7 shdke] vEry glTh 94
DTDS} 54& A2l H37F BEX DTDY 543 ¢ful &
f4d FoiRa, 74 Ml £AE AR I YA
DTDY #¢le] 5% DTDY 4% ulPHA ¥ 4=
Aok ol AL YA EAY 22 F EE FA A ALEEA
3
[e]

o Aale

FetE dueth (2¥ 7 2& A FA9 A &
Zgtog s HEE e BF —51 BREE 22

A2 Ao Hol XDMI H9L A% A2zt o

<7xml version="1.0" encoding="euc-kr"?> O A%t AHER xml

<1--DOCTYPE 4t Az 2 [ 2

<IENTITY %I3Giat1 PUBLIC "ISO 8679-1986//ENTITIES Added Latin 1//EN//XML™> | { 4 reE/aYw

HiSOtatt: J=gfu/zERY R

e Isg/ue/=ERT UGN

! o
< ENTlTY‘thoa( 353 BRF|F"> 2/a8f

DL feSuveenur
<IENTITY % s:a’ 015, A7, (THE? FEMD?, ANT?, GRANILK?, = =
&ﬁng? w(mi’ 7 (é 2N (% NE Ui D(=28?, wa;zlév L} leg/de/=2NY YL

m’))# !!811’ WolN?, ﬁ“’?l"
|

JEE/BR = BNE Y HUY
% p.em.ph U AR OIBLRIES">

J1=E/8/NRDS
[=8/ER/ARIB/INS
T=BlEY/ABID/HNR

ement Type Dekhnuons >
, 28, 208

<IELEMENT
7, B2, BAY, US>

ISBN)", A7, 82, fme > 2.1, 2 2/8/e1
<IELEMENT &A% (§PCDATA)> 21, /22BN E
<IELEMENT ISSN ( #PCDATA)>
<IELEMENT LCCN (#PCDATA)>
<IELEMENT ISBN (#PCOATA)>
<IELEMENT 3 (#PCDATA)>

<IELEMENT & {#PCDATA)>

<IELEMENT 2t (%m.da

B2ER/B/AR/ED2NYE
B/a/802d 85/ Ond

B/LN/ By T/ONd
reg/egiery

<
<IELEMENT &2 (74| 8+ | img)>
<tELEMENT % (vl§7 RE?, (%s.22))", BH)>
<IELEMENT 2 (= )

< vag A ..
<|ELEMENT &0 (ZA7,
<IELEMENT 2 At (#PCOATA)>
<IELEMENT 4220 (RS, %p.ref;)>

/Evlfﬂ‘iﬂlg
13.1.24  [=8/e40/8
2

.3.1.2.7
<IELEMENT A% ($PCDATA)> .3.1.2. /& B/8.
<IELEMENT SA{® (#PCDATA)>
<IELEMENT BIA® ($PCDATA)>
<IELEMENT &2} (#PCDATA)>
<IELEMENT [ (#PCDATA)>
<IELEMENT 2A 2 (#PCDATA)>
<IELEMENT urf (#PCDATA)>
<IELEMENT Q1R (#PCDATA)>
<IELEMENT (=81 (#PCDATA)>
<IELEMENT 1917 & (#PCDATA)>
<IELEMENT 233 (#PCOATA)>

ﬂﬁléﬂlgﬂl” |/FOIR
1.3.1.2,11 /[=R/e4B/8028/08/4eNS

(22 7) FAIZM(MEAREE) DTD 2 Molsl Zze| A7|o}

XDMI(Mapping Info.)
<source operation s>/ </source>
<target type="0" operation="">/i & </target>
<source opemnons >IEEI’<!¢</swrce>
<source
<target types"0" openmon- *>/=B/=2R 8 2 </target>

<source >/ =8 H

<target typas<2” 0>/ =B/ PR, 9
<source >1 fod: 74 2

<target type="2" ions"1">/ =&, {1
<source operatior 43 </source>

«<source operation:

Z/2%0/4 DY </source>
> /=B a B0 T O8I0 R </source>
<target typea"0" operation="">/=5 /= 38z </targec>
2/e &0/

operation="">/:
=B/RaB/83

2RR/QRAR /B2 </arget>
B/ </source>

2 </target

<source operation '
<target typa="

(38 9) HAZM(MHARE=R)S SEEM(ZE) Alole] ThEl
2 XDMI 44

XDMI #ele AHgA7E 47 W7ol $3% 4 glon,
q MsE ATYA 44 A4Y T F Aok (51949
XDMIsHs 2], B% 249 49 A2E 230N AFW
oE FeE AR 0, 1, 29 #E 2= E U Bet
Ba 3,

52 SAME L TSN AY of

(28 10)2 €A DTDY ‘Au¥tAl=2DTD'$ &% DTD
¢l ‘=EDTD 7+e] A9 733'—_0 jgE X3S Feln o
Al BA Mol 1113 3 L % EA 1130z
s =g, ol UAl EA49 % AR EX A9 3y
o] Z22 ¢AEE IN vigs v 9A A=Y 13
Zo] wigo] ¥A PO Az EFR FA
< ownjsitt ¥hd, BEf AR 124 /=
Z FE'e o3 9 AZgE wPHH
RAE B3 FA HIA EFE EAo| Aol =AM wel
REQ <EHFE> B2 AAAdh

(23 1009 wigo] s WA 23 YA 2= HY]
= (39 103 2ov, wPA Hgt AMER T4 o]

N
”%
rlr
Jg o

Se Tosget (=5.0rg) Source (4 Y ALz F.idx)
1 1
11 Ny
111 IR/=ENY
1. & =2/ISSN
1.1.3 EESEES

<?xmi version="1.0" encoding="euc-kr"?>

<|ELEMENT =8 (=EXY R, =23H)>

<IELEMENT =2X3 % (2K, ISSN?, A8, FUY)>

<IELEMENT =2X%  (#PCDATA)>

<{ELEMENT ISSN (#PCDATA)>

<IELEMENT 28 (#PCDATA)>

<|ELEMENT =232 (=BAS?, MAS?, AXY*, Slye,
BENYR?)>

<IELEMENT =SXE  (#PCDATA)> 121

/ET/E“’SE/E?NIE

<|ELEMENT QS (#PCDATA)> 1.2.2 [ =R RN
<IELEMENT RX (#PCDATA)> 123  /=E/=SMo/HRD

<IELEMENT B2 (FTA, 1d)> 1.2.4 J=R=RyR/ /YR
<!ELEMENT &2t A {#PCDATA)> 1241 [=R/=EYQ/EHAR/STA
<IELEMENT g {#PCDATA)> 1242 [=2/=R¥2/5085/30
<IELEMENT 2ig X3 & (2&XNY, A, 8, WOIX)> 1.2.5 /=B/=gde/deXyR
<IELEMENT 2# X%  (#PCDATA)> 1251 /= AR/MRRBL /ALY
<IELEMENT 3 (#PCDATA)> 1252 /= ye/oteX Y/
<|ELEMENT & (#PCDATA)> 1253 /je=g/=Eue/meNss/s
<|ELEMENT HO| X (#PCDATA)> 1.2.54 [cS/=RYL/AaXEe/HoIX

e
2
2/=ENS

EYCE A \ NN (S
/AR 13
2/emEs 13.1
2/ RTYR/FDN 1.3.1.1
HADYR/ BT 13.1.2
2/ManNgse 13.1.2.1
HUANB2/HING 13.1.2.2
BIERB R/ 13.1.23
2UARY /T V13124
2/U SR /HOA 13.1.2.5
1.3.1.26
\

1.3.1.2.7
1.3.1.28
1.3.1.2.9
1.3.1.2.10
1.3.1.2.11 Z,

(3% 8) SEEM(=E) DTD & MolE ZA=zef 7|0t

(

I
]]N

10) Al DD} 2% DTD 2+ Z= i
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(218 12)%
g E¥ BA ¢

A BA Ml xml g, (2E 13)2 ¥

—‘?—xml«] é“'}‘" EO% —rq

£ XML Documents Metadata Interface (XDMIY:dor 4 i
%DM & Sawce File " Edit on ) Resutts ~ Help |

1 .
!Openlnﬂﬂla Open Modificd File  Reset Sava Compile ' XML Transformation
'

else ¥f focalPath equals (= RAE T RN ENSENY) { |
1 oneToOne : Clobal Path ==> (1= AW B AIEEASSNY '
{ocalChild = localPath.substring{localPath.astindexOf'/3+1);
globalChild = globalPath.substring(giobaiPath JastindexOr(4y);
if (sTail indPath = xpath;
else  findPath = xpath + globalChild; i
Node node = XPathAPl.selectSingleNode(sourceDoc, findPath);
value = getFi i

createNswDom(argetDoc, focaiChild, valus, parem indent);
-
} !

eise if JocalPath.equalsCh= 2= 2R EBA T (

# oneTottany: Global Path & Operations ==» (4= IV W SRS HA = BIR W= R 227,019

localChild = focalPath. substing{localPath jastindexOf( )+ 1),

Stringf) strPath = globalPath.sphitC"."),

StringTokenizer strOp = new SringTokenizer(0,1*,.;

String mergeValue = nevs String( ),

Tor (intk=0; k = s¥rOp.countTokensQ; k++) {
globalChild = strPath{i).substring(strPath[i.lastindexOf'r)),
if (sTat) findPath = xpath, !
eise  findPath = xpath + globalChild,
N nodo z XPARAD) Dne SndBaty):

[ value = (Stanginode gelF IrsiCild( getModevatuel;

i %0) mergevalue = mergevalyg + ¢ vislue;
elce  mergevatue = value;

Doc, localChild, merg , parent, indent),

}

eise f QocalPath equals (e i ZXI VM ELY { 3
tessage

Open initia! Sousce File : xPathOrgjava

(2 1) BAIBM(MEA=S)Y SESN(ZE)E I3t B2
2 BEY|

B A AHERxml
<7xmi version="1.0" encoding="euc-kr"?>
<=g>
<>
<zEXNFE>
<HARIB>HENVY =2R(B)/UETNE>
<ISSN>0258-8125</ISSN>
<A>H 23 A</A>
<E>H 2B</B>
FWeI>1996. 2.</BTOI>
</=EXNEE>
<H=IE>
<HB>SY SFHICD S0 Ao JHst FET ol &8 8201 DY SOl AAof A A /B>
<UH#| K| = >Isolated Words Remgmnun Using an Acoustic Segment Mode! and the Relative
Distance Based Smoothing </Ci &l % 5
</HNE1E>

<JI\5'-B(>

<HS>H 1 E H</HB>

<21 8 id="QUOTEL1">
<E|C >1</8 0>
<0} {3>»L. R, Rabiner</ol i3>
<0} 8>B. H. Juang</0I &>
<M ¥ >Fund Is of Speech it STHE>
<0 Ab>Prentice-Hall</ & THAL>
<HUQ>1993</FY >

</og>

<9l 8 id="QUOTE2">
<HIE >2</H|T>
<Ol 3>BE$</015>
<M S>TDNND DTWT: 0| 8 242 20| QI </RIB>
<HUAN>BIESYSNN </ ETA>
<H>12</H>
<E>2</E>
< 0| A >102 - 110</B0I X >
<FTA>1993</FOI>

</o1 8>
<0 2 id="QUOTE3">
<HIE>3</AE >
<OIg>ARH</OI5>
<01 T>YTL /0[5>
<O} I>CHENR </01 3>
<O13>Y &8 </ T
<HS>PEE4{T TP One-stage DMS/DP 2t D2ISH 0|8 HAS 949 45
T/RF>
<RSNY>H 108 SHSU W ATHE AW </UANE>
<FDASSIUIGE MFZH/FIA>
<A >10</A>
<E>1</5>
<D 0| X >319 - 325</HOI X >
<{HIY>8Y 1993</FH LI >
</ 8>

[
%
2

(2 12) HAIZM(HEAREE) XML

0ig%t DTD 7I8t XML 2M HE7(9] &4 #Al B= MY 555

B =2aml

<?xml version="1.0" encoding="EUC-KR"?>
<=E>
<=EXNHE>
<=2XNE>H B NI =2X(B)</=2AE >
<ISSN>0258-9125</ISSN>
<AS>A 2IA M 25</AZ>
<HTeI>1996. 2.</BTYU></=EXN Y E>
<=2¥2>
<HH S >F of Speech ition </ H 5>

<M A >L. R. Rabiner</NAE >
<HAE>B. H. Juang</HASE >
<ETHE>

<H T AL >Prentice-Hall</ & T AL >

28
<x$NIS>TDNND} DTWE 0/ 32 Zal go} QN </=ZHS>
<HAS>TER</BRE>
<ET!HE>
tAL > 280 8 K </TFTALS
>1993</ &2 ></BRYR>
2>
<A>12</2A>
<E>2</5>
<HOIA >102 - 110</HO A ></HENEE></=2HE>
<=2F=>
<<z$¢11|2§? 243 TQ ¥ One-stage DMS/DP 9112 S5 0/ 83t %2 0149 & s3atol &
<HAE>TXA</HAG>
<HAG>LTR</HAG >
<HAHE >CHEH S </AXE >
<HAE>Y &Y </HAT >
<z >

EALS IR B NS B </ BT
>8% 1993</ST></FHIE>

<SBXNIY>H 108 S S W ABHE HIY</USNE>
<A>10</A>
<B>1</5>
<HOIX >319 - 325</HOIA></A BN Y E></=2FE>

<[=>

y
i
4
02.':
i
2
AT

Heldole] SlEFo]~E o] &3t YA
AE EXE XML TAZ HEste AW € =
1o 71estgdeh. 94 XML 49 ¥ gs)

g DTDYF 9led €A ¥4 DIDY &
Z7t 2yeg:s ¥4 DTDS &
I 82 W AFHE sy waAZ

v

O

T

= 2
2 4 xz

ol

X
B

:(oj‘loégrh: &
o oot

2

=
w)
e
=2 = da
o ]
>
g9
=
2 5

7

EARES AsHEr] A8 AgHz des wHES, A
&7 XSLTE wi¢x Zzadd ¥ 8¢ XSLT
2~FYE 2 H2E o83t XML EAE Adste W
H, BANE 1He Aosta AYUlE HeE e FT
dojut 23HEES AHgatE WEC Aot o) d WiE
& GUI 8394 A5 HEe APsAT, 2a4EY Z=
ad9 A4 glole @dd AFsht AR a7 e
Aol Erlsstnz o §e 3 et B 4

o 2= A JI5E ATk [6ldA s XML 27]9tel
A Aeolg dolE Q4o 793t Java, C”, Microsoft C
292 gd & A5 AA] AY 2= BAHVIE
Azt 179045 &4 98-S 93] XSLTY XQueryE
AHEEE, AME2E S8 diE Java YAZE= BT
XSLTY XQueryE AHgdt7] 918} 283 Java Z=E A
gk aey ol AEEL X #4119 DIDYW 27
ul 4o £437 22 HHQ FES A4IAY DTDY
2719 AAle) 24% $937] A% EelnE FAY )
g 84F AMEAZE AR £ Qe thE ©Ae ¥ E 3y
d A¥H ez 4% F Yok

g & =Rl AREAE 94l E49 B EA
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