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ABSTRACT

XML as a standard for representing data and document structure is widely used in every area, and we have to write XML compilers which
process the XML documents according to a user’s intention. Because it takes time and costs to write XML compilers by hand, we need some
generators that automatically generate XML compilers. In this paper, we introduce an XML compiler generator named XCC. It reads DTD and
semantic rules, and it generates XML compiler and Java classes which correspond to the elements defined in the DTD.
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<!ELEMENT semantics (code?, rules) >
<!ELEMENT code (import, var, function) >
<!ELEMENT import  (# PCDATA) >
<!ELEMENT var (# PCDATA) >
<IELEMENT function (# PCDATA) >
<IELEMENT rules (tag) + >
</ELEMENT tag {(node | rule | method | exe) + >
<IATTLIST tag
name NMTOKEN # REQUIRED
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type NMTOKEN # REQUIRED >
<!IELEMENT rule (#PCDATA) >
<IATTLIST rule
name NMTOKEN # REQUIRED >
<IELEMENT method (head, body) >

<!ELEMENT head (#PCDATA) >
<!ELEMENT body (# PCDATA) >
<!ELEMENT exe (#PCDATA) >
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< import >
import javalang.* ;
</ import >
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< tag name = ‘exp >
<node >
< attribute name = ‘value’ type = ‘Number' / >
</ node >
</tag >
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< tag name = ‘add’ >
<rule name = ‘value’ >
$$ = NumberUtil.add($1.value, $2.value) ;
</ rule >
</tag >
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ElementNodezty 28 F84 #eldth ElementNode
e (29 2% 2e HHES /M1 3t parentE 49
B E2E BE3] AA AHEET type WY HZ
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ementNode e) WAZE 94 e FF FAZ = AL
o] =) gt}
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0.n

ElementNode

name
parent |~ chid

type

attribute

addComposition()

(22! 2) ElementNode 22l

(&xngF D& DTDAA #4 &Y d4E Aoz 7
A AR FxE 220 4453 2% BAE gdse 2
e *B"éﬁ}?ﬂ g}

wi7 ¥4 ElementNode e
begin
if (e.attributelength == 0) then
if (etype == 3449%) then
foreach ¢ in echild

c.parent = e
g2 A B
end-foreach

else if (etype == TFF94) then
foreach ¢ in e.child
e.addComposition{c)
Fala_BA_BHE ()
end-foreach

else
“ole]: BE 4aE 3 929 TR 442 4
@6}10#?} )
end-if
else
error(“ol 8] : $48 42 WA L")
end-if

end
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XCCe XML BAME o]-28M SMLE 4%l ou AR
E 91, 7 ¥4dE £49 v ARE FEHA A
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SemanticNode GAttribute

attribute  0..n Name

name rule

(& 3) SemanticNode A

XCCx (¥EF DolA wEold FeiAr a3z 9} Se-
manticNode® 4% A HolZg ol &M (FugZE
2yl whebA] zpul SEPx =g YA

7] ¥4 : ElementNode e
uj 7§84 SemanticNodeHash s
Wi ga adE G
begin
if (e.parent != NULL) then
E%2 o]Fo] enameoli, ¥E o2 o] eparent?]
2425 A48
else
22 o]Fo] enamel] FHY28 FAP@r}
end-if
SemanticNode node = s.find(e.name)
foreach a in node.attribute
Ze 29 WY YEZ anamed S7}or)
A9 MAER aruled) WEE FrHE
end-foreach
if (e.child != NULL) then
foreach ¢ in echild
Fej29 W Y=g g F7180.
U2 4871
end-foreach
end-if
foreach ¢ in G
if (ename == c.parent) then
Fd2_ A48 7)(c)
end-if
end-foreach
end

(¢12}F 2) Fela W3

XCColl Aaia e XML Aotdel= XML BAE ¢
Ho g WolEod A TreeGen A& AAX XML 44 E
HE A4¥ XML A4 Egle) 2} x2Ee XML 94
2o AHER FHEY. XML A4 EfE SemPro
@A dHo2 A& L, SemPro BANNE XML A
EHE 3N XML #AHE 9vjd] @A Ao,
XML A# E2le] 3= A HE13]2 wan vz
He 9u] #HdA 7]1&¢d WeEL EFT

5 XCCollM 2jo| FHE 7% o

51 XML §4 ZefA 44

XML 947} 26l Fg22 vjPEe A4e 20 743
o2 gotr] A £4& T XML EAE 42
g0 Bl Z2agdAQ Y44 XML BAZ BEsE A
of o|ddA EaAA XML& olgdH Zaude ¥

dshe Ad #¢ A7 43 PobAa 14,15 =2
a¥E XMLE gdshs 38 o= XMLA: 28y
Mg Z4F golu e Eo] ERsA ATUYE P
ol

XMLAM AL abg BH8l7) 98 49 E9e g
4>9] DTDS} o] 7148 4 AUtk exp 94% add, sub,
mu, div, v A4 945 FAAM S AL $ dz, o
A AAE A% add 94E F MY exp 48 AV
v ¥ 24 44E 2l 984 Ay

{¥ 4) expression.dtd

<!ELEMENT exp (add|sub|mulldiv]|v)>
<!ELEMENT add (exp, exp)>
<IELEMENT sub (exp, exp) >
<!ELEMENT mul ({(exp, exp) >
<!ELEMENT div (exp, exp)>
<IELEMENT v (#PCDATA) >

HAAAG &4 Yol @Y expressiondtde] 7+ 94
EE At B2 FHHY, Y25 (1Y 99 gL
#AE zteth Add, Sub, Mul, Div, V €22 &
Exp 2H225E d&won VE A% de Zgx
< EF ExpE Wy 9xg gt

it

Exp
[ | I I 1
Add Sub Mul Div \

y 9 9 9

(28 4) expression.dtde] HHx|&t T3

4 DTD7} FoiA®, thFdt geje] 43 dake XML
£ o8N BHY + AUk dF So], B+H%X58 Y3
XML &M= <# 5> Zo] 4% 5 gt

{E 5 exp.xm|

<?xml version = “1,0" encoding = “euc-kr"?>
<IDOCTYPE exp SYSTEM “expression.dtd”>
<exp>
<mul>
<exp>
<add>
<exp><v>3</v></exp>
<exp><v>4</y></exp>
</add>
</exp>
<exp><v>H</v></exp>
</mul>
</expr>
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HE gddvh Ege Z& k2 AAE usii, Mul,
Add, VE 25 Exp Fd225¢ A&uer) o
Mul, Add, V 29| 2 AAEL U5 Hed Exp &
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o
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(12 5) XML A E2
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59 2% XML HA EZE A 4 9= Exp, Add,
Mul, Vel 2& Fd288 A5Hen A4 a8y
XML A4 Egjrtogs 4449 XML X3 & 348 &
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<E 4>9 A dat FAE A% v XML #4E <E
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(E 6, expression.dtd® 28t 20| &

<code>
import javalang.s ; -
<rules>
<tag name = ‘exp><node>
<attribute name = ‘value’ type = ‘Number/>

<tag name = 'add’>
<rule name = ‘value™>
$$ = NumberUtil.add($1.value, $2.value) ;

<tag name = ‘v’>
<rule name = ‘value’>
$$ = NumberUtil.s2n (#TEXT) ;

<HE 6>°M expt valuette v £48 71X 1 e
o, addi= value 49 e A4E7] A8M 2709 a4
A48 value £4 @& Ll v value £4& v 94
¢] PCDATA W& & A2 WEsiA Asbsivh. XML 2

AR £ 2HM SMLE 018 XML HIL Y A7t 155

A Bl <E >4 AW ] Yug Ise 4
o (2% 5= (29 63 P& Fgz xdY + Ao
XML A4 E#e) 7 w=olE o £47 ou] &4
Bbe) A% FAEE TEET Yok

o

=$1.value+
$2.value

(28 6) &4 MEE A= ML AH E2|

<& 49 DTD BES <X 6>9 9v] JHE o] _3=
S BY Fd92 A7 E add 928 98 <E >3
#& Add 828 APP Add Fd2E Exp FH2=2
RE Agen Exp #382 899 _exp0st _exploldghE 2
Mol HEWUE FY28 =t =F v $42 Hrst
7] 918 -evaluate() WAEE )

(B 7) 4YE Add Sai=

public class Add extends Exp implements IVisitable {
protected Exp_exp0 ;
protected Exp_expl ;
protected IVisitor visitor ;

public Object evaluate(IVisitor visitor) {
this.visitor = visitor ;
return this.visitor.visit(this) ;

XML A9 gulg Melstr] 9 9] Herje HA
B Y F2 FEgvh #49 XML BAE HEE
A% o) Hel7)e SemVisitor FeA0|al, SemVisitor
E2E < 3 22 gH2 Y9 SemVisitord
visit) M2 XML AA EdA 2z =9 el o
gt 4A vASE 3% gk & E9, add 947}
AHEE Ao e visitAdd) WAZEE 3FF) visitAdd)
HAEE A HIVE FH22 2= exp0s) _expl
value 9lv] &4 & A3 2709 e dEA sl

{3 8) MA= SemVisitor Balix

public class SemVisitor implements IVisitor {
protected Object visitAdd(Add e ) {
Object ol = eget_expd() ;
Object oal = visit({IVisitable)ol) ;
Attribute _al = (Attribute) oal ;

value = NumberUtiladd(_al.value, _a2.value) ;
returmn new Attribute(value) ;
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public Object visit (IVisitable e) {
if (e instanceof Add) {
return visitAdd ((Add) e) ;
} else if (e instanceof Sub) {

XCCE <& 99 e XML #AAYHE Agyez A
Agch XML #A398E SAX A4 E AAYsA XML &
Aol #EAe dotstm, SAXY PUE JFEn EH2E
ol &aA XML EME HelstdA XML A4 EgE A
o AAE XML A EgEs on A7l SemVisitor
Za29 accept) WA= wf W4z AEdTh Sem-
Visitore EZE ¢33tHA XML #49 <jul& Azt
i, 23& Object Bl o2 €3t

(E 9 HME XML Zmtelal a2

public class DocProcessor {
public static void main(String args(]) {
try {
TreeGen ha = new TreeGen();
XMLReader parser = new SAXParser();

parser.setContentHandler(ha);
parser.parse(args{0]);

IVisitable root = ha.getRoot();
SemVisitor visitor = new SemVisitor(};
Object 0 = root.accept(visitor);

XCCE XML Hutdeisr 7 SAXS AdE dE 2
Y2 AT <E 10>2 ALE FHE ' 2=
9 deich, HUE PEeE SAX HAM7 XML £A4& A
gatiA BAstE olWEd uel XML AH EZ|9] =
g A% AAEE Astn, EYE AAE 8T

(E 10> SAX ZHBIE HED S~

public class TreeGen extends DefaultHandler {

public void startElement (String ur, ) throws SAXException {
try £
if(localName.equals (“add”)) {
_o = Class.forName (“Add”).newInstance() ;
stack.push {_o) ;
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F8t} tag 849 userMode A #FE “ves'E
e Ao XCCe AHEAR7E Ao ofv] &AEw
29 Wy drg et £3 94 Fdad Has
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CE 1) figures.dtd

<JELEMENT figures (figure) *>
<JELEMENT figure(oval | rect)>
<!ELEMENT oval EMPTY
<IATTLIST oval
x NMTOKEN #REQUIRED
y NMTOKEN #REQUIRED
r NMTOKEN # REQUIRED>
<!ELEMENT rect EMPTY>
<IATTLIST oval
x NMTOKEN #REQUIRED
y NMTOKEN #REQUIRED
width NMTOKEN #REQUIRED
height NMTOKEN #REQUIRED>

<FE 12> XML EAXE =889 ARE 723 e
XML EAolt}, o] XML &AME U3 Alztgo] 3 HH
& 73 3l

(E 12y figures.xml

<figures>
<figure>
<oval x="50" y =“60" r=“10"/>
</ figure>
</figures>

figures.xml® & XML #HIad#s= ¥4 a4
M3 Lol L& BEAE sor= ALl Exlel ul
So we} B ALEE e WYY Fojop Frh o
e A$olx XML &9 oujE duidy d7Fel gntz
A RAGE F AdE Yo Yasi

<E >3 <% 12> a#d9 HRE ddFste XML
ARYeE 9% v ARE <F 13> Zol FHAY &
it Acid AR (e : DrawingToo)# 2239 HAXVEE
(o] : Oval)& mlgl Aosjo] vk 7 gt figures.dtd
9] ou] ANE ¥Y figures Y47t eI % 2o Draw-
ingToolo]2h= #ely AL AWAFI, oval £ rectan-
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(X 13) figures.dtdE 28t 2lo| He

<tag name = ‘figure’ userMode = “yes” interface = “Drawable™>
<node>
<attribute name ='x’ type = ‘int’/> -
<tag name = ‘oval’ parent = “Figure” userMode = “yes">
<node><attribute name = '’ type = ‘int/></ node>
<rule name = ‘x">
$$ = NumberUtil.String2int(@x) ;
</rule>

<method>
<head> public void paint(Graphics g) </head>
<body>
gdrawOval (x. y, 2#r, 2#r) |

figure Bl2& $1¢ 94 Fd2= Drawable ¢1E #o]~
T ovalE 9F 94 €1 Figure Y223
B A&eon method 948 ©l&8lA paintehs W4as=
& A%k paint WAEdME 4 FES ol&dAM
2 A g9k <E 14>+ XCCE F3AM 449 Oval
FYzo FEE HAFELL

(E 14> 4dE Oval Selx

public class Oval extends Figure {

public void paint(Graphics g) {
gdrawOval(x, v, 2*r, 2= 1) ;
}
}
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