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An XML Compiler Generator using Object Oriented
Attribute Grammar and SML

Jong-Myung Choi' - Chae-Woo Yoo''

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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<!IELEMENT method (head, body) >
<!ELEMENT head (# PCDATA) >
<!ELEMENT body (# PCDATA) >
<!ELEMENT exe (# PCDATA) >
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< tag name = ‘add’ >
< rule name = ‘value’ >
$$ = NumberUtil.add($1.value, $2.value) ;
</ rule >
</ tag >

XCCx EAE T 225 Heslr) g 7124 &

Fd 2 oy E AFTh NumberUtil A=
U3 Fuol £ #H FY2ES AT ¢+ A AF
= T,

g7
L

1

2 4w

[
= O
EARSR =

)

4. XCCo T4

XCCx= XML 349 DTD¢ SMLZ HAA4®E 99 4
€ 9HoR ¢a, g sigHs Aut a9 XML
AALHE YA A48 XML ZAgdes XML €4

ogor i, XML A& A Z#E wEol
ot XCCoF XML #Hatdele= (28 D3 22 = 7

d

il

l

F

A s 2ol AR st @ AL Ay 3
o gigog AREHEUE Aujoly, H242 A Aue
= 9ulolt}.

XML & XMLE2A
el A

,—’ —> TreeGen

[ DTD J—D XCC | XML
HAE2 L vl

R 2 X

% SemPro
ola} v
= R

(3% 1) XCC2 XML ZHuaie] S&F Hhy

bl

RIS S8 YD SMLE 0183 XML Zoiae] 447 153

XCCe DTDE 93, 9452 (2xdF Do =aA
XML 9445 7o) #AE JA31, 9id B BE=
ElementNode?t+= 22§ F3HA @@t} ElementNode
= (29 2)9 28 AHEES A2 9t} parents 949

BE ZH2E FEE7 AA AHERTE type UH =
T 949 Fzx7F o" HEJAAE ¢EFEr). child 9 2
=E 949 Ay d4sd g FEE /AL A, at-
tributes 949 £45& ¥3# 3} addComposition(El-
ementNode e) WIAEE U4 e A BAZ HE A&
o] gt}
C..n
ElementNode
name
parent |~ child |
type
attribute
addComposition()

(32! 2) ElementNode SeH2
(2328 ZFE )& DIDAAM A B¢ 945 Aoz
A AR F2E Y29 45T 28 #AE fdsie
HZE AASHA Hot

M

M

w7} ¥4 : ElementNode e
begin
if (eattributelength == 0) then
if (etype == F4Y2) then
foreach ¢ in e.child
cparent = e
Faa_BA_TE7(c)
end-foreach
else if (etype == TZU2A) then
foreach ¢ in e.child
e.addComposition(c)
Gl _wA_THE7I(e)
end-foreach

else
error(“ol 8] | B Y4425 F4 949 72 a2 W
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end-if
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SemanticNode GAttribute
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Name
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foreach ¢ in e.child
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end-foreach
end-if
foreach c in G
if (e.name == c.parent) then
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end-if
end-foreach
end
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(I 4> expression.dtd

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

ARG &4 ZHd BEH expressiondids] ZF Ui
E2 Al 2922 Y, 29252 (29 99 2&
#AE 2t=vh Add, Sub, Mul, Div, V E2E5& BF
Exp 2223 g d&won VE Ao v S8
& EF ExpE WY 4=z Zed

Exp
A
[ I 1 T 1
Add Sub Mul Div \Y;
(& 4) expression.dtde] X2 E3

54 DIDZ FoiA¥, g Fehel 43 A4S XML
g olgad BT + A dE 5o, G+ax58 H
XML BAE <& 5>s 2ol 34% 4 k.

(E 5 exp.xml

<?xml version = “1.0” encoding = “euc-kr"?>
<IDOCTYPE exp SYSTEM “expression.dtd”>
<exp>
<mul>
<exp>
<add>
<exp><v>3</v><fexp>
<exp><v>4</v><Jexp>
</add>
</exp>
<exp><v>H</v></exp>
</mul>
</expr>
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(E 6) expression.dtdE ¢Ist 2j0| 7

<code> j

import javalang.* ;
<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) ;

<E 604 expi valuedty v £4& 7HAa gle
W, addi= value 49 & AE] AsA 249 =4
A9 value 4 S 9t v value F4S v 9
o] PCDATA W4& &g HEsA Axgdd XML 2

ZAAE o 2 SML

e

0|8st XML Huddz] 471 155

A Edl <E 6> A4T g6l 4uE Frkse 35
o (28 5E (A¥ 6 2e Pz FED F 3
XML AA 29| 7 wsdt on] £43 on] $4g
P7habl 98 FAe Tk ok

£

=$1.value+
$2.value

<E 4>¢ DTD AE$} <F 6> 2u] HHE o] &3
So B9 Fdx AA7|E add €4E 98 <% >
2 Add 28 HATY Add Fd2E Exp S22

£t Exp S84 8§99 _exp09t _explojdts 2
Mol AEUE 2928 Zed, £ v £4& HIs)

7] 981A -evaluate() HAZE ztEt)

CE 7) dME Add S22

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 #4119 9n& A3tz g v Agrle vA
B 4 FaE FdEh F£29 XML 245 A3
8 ou HY7lE SemVisitor F 0], SemVisitor
Fgae <F & %2 FHEZ AAHdu SemVisitory
visit() MlaZE A Egolir 2 =9 Blel
g HAg AZE 3584 v dE 29, add Y47t
ALEE Bg-oe visitAdd) WAZE 5E 3 visitAdd()
Hihol: A AXUE Fg22 2HE _exp09 _expl
value 97 &4 gh& €1, 2719 F&E BsA gHdrh

(E 8) MAM=l SemvVisitor S2HA

public class SemVisitor implements [Visitor {
protected Object visitAdd(Add e ) {
Object 0l = e.get_exp0() ;
Object oal = visit({IVisitable)ol) ;
Attribute _al = (Attribute) oal ;

value = NumberUtil.add(_al.value, _a2.value) ;
return 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 <% 9 22 XML HAdy & A58z A
At XML #A3d=E SAX A4 E AN XML &
Aol Fa4S doatn, SAXY AWE WEY FYxE
o]-&3A4 XML #A& & AHelatdA XML A EgE A4
stk A" XML A4 Eds v #8719 SemVisitor
ZY29 accept() “ﬂ_’cE" w7 Wz Addc Sem-
Visitore EZE «33HA XML 49 9ng Xzs)
I, A3E Object E}‘)’Jii k=8

(E 9) MEE XML Zmady] el

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

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

IVisitable root = ha.getRoot();
SemVisitor visitor = new SemVisitor();
Object o = root.accept(visitor),

XCCE XML Agdeiel &7 SAXe #AHE A5 Z
HAE A <F 10>8 PAE HAHE d58 P2
9] deojt. AHE W52 SAX FA7F XML #A4E A
ZelHA HASE oWE wel XML 44 EdY n&
£ A3 AAEL A, EFE A

(E 10y SAX HHIE BHE2| Sefx

public class TreeGen extends DefaultHandler |

public void startElement (String uri,"-)} throws SAXException {
try {
if(localName.equals (“add™)) {
_o = Class.forName (“Add").new Instance() ;
stack.push (_o) ;

52 AFBA} MBshe HlAE
XCCol 98 Asdoz AYHE XML €
7184 ArES /AT YA, FW A&
Agsor stAY F& Fr 24 V1S 2

247t A& F A XCCe AHAE A4 & dhz

T

Ageta, N2 i2sg F718 5 3l
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{E 11) figures.dtd

<!ELEMENT figures (figure) *>
<!ELEMENT figure(oval | rect)>
<!ELEMENT oval EMPTY
<!ATTLIST oval
x NMTOKEN #REQUIRED
y NMTOKEN #REQUIRED
r NMTOKEN #REQUIRED>
<IELEMENT rect EMPTY>
<!ATTLIST oval
x NMTOKEN #REQUIRED
y NMTOKEN #REQUIRED

width NMTOKEN # REQUIRED
height NMTOKEN #REQUIRED>

<E 12>9 XML BME =¥E9 HRE Za Y&
XML &Ao|t}. o] XML &AM 93 ALzt #3 3
& 7HA 3 3tk

(E 12> figures.xml

<figures>
<figure>
<oval x="00" y ="60" r="10"/>
</ figure>
</figures>

figuresxmlE $3 XML #HAYH= EA9 FaAS
ATs 2ol &F3 Pae #Sodu= A6l BEajol W
fof mel L3} AlZdge Shde dd s Fojof 3l o]
Y AL E XML g9 9uiE Ady A7 &=
A Agd 4 dx $ye] e

<E 11># <F 12>9 189 AEE dddstes XML
A9dE 93 9] ARE <E 13> Po] FAE £
k. AHY AZ(e : DrawingToo)® 2Y AXHESE
(el : Oval)2 w|g Ao so] Yok 7Hg gt figures.did
9] on] HRE HY figures Y47t ERE Aol Draw-
ingToolol2te AE g AXS WAL, oval &2 rectan-
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(E 13) figures.dtdS st ojo| AL

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

<method>
<head> public void paint{(Graphics g) </head>
<body>
g.drawOval (x, y, 2#r, 2%r) ;

figure Bl 28 ¢ 94 Fel2=E Drawable AEFH o]~

T@Ec) ovalZ 9% U4 HlE Figure Ed22H
Arg&ron], method 94E ol £3|A paintzts WiAn
7%t paint WaEdME $4 GES o84
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#B2e ZEE RAFET

ty mo g oomu

(B 14) WEE Oval SaHx

public class Oval extends Figure {

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