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Modular and Extensible Parser Implementation using Mixins
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This paper describes a method to construct highly modular and extensible recursive descent
parser. This parser is used in an extensible Java pre-processor, EPP. EPP can be extended by
adding plug-ins which extend Java syntax and add new language features. The EPP’s parser
consists of small mixins. A recursive descent parser class is constructed by composing these
mixins. The syntax accepted by the parser can be extended by adding new mixins.
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#epp jp.go.etl.epp.Symbol
import jp.go.etl.epp.epp.Symbol;

public class TestSymbol {
public static void main(String args[]){

Symbol x = :foo;
Symbol y = :"+";

- System.out.println(x == :foo); // true
System.out.println(y == :foo); // false

1 Symbol plug-in o770 75 48l
Fig. 1 A program using Symbol plug-in
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class Foo {
void m(char c¢){
if (¢ == ’B’) {
doB();
} else if (¢ == "4°) {
doA ()
} else {
doDefault();

B2 RAMLAI XEELAV Y FER
Fig. 2 A method definition which uses nested if
statements.
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SystemMixin Skeleton {
class Foo {
define void m(char c){
doDefault();

}
SystemMixin & {
class Foo {
void m(char ¢){
if (¢ == *A°) { doAQ); }
else { original(c); }

}

}
SystemMixin B {
class Foo {
void m(char ¢){
if (¢ == ’B’) { doB(); J
else { original(c); ¥

3

8 mixin K& 22V FE#H
Fig. 3 A method definition by mixins.
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class Skeleton {
public:
void m(char c){ doDefault(); }
I
template<class Super>
class A : public Super {
public: '
void m(char c){
if (c == "4°) { do&Q); }
else { Super::m(c); ¥
}
}
template<class Super>
class B : public Super {
public:
void m(char c){
if (c == 'B’) { doB(); }
else { Super::m(c); }
}
h
H4 C++ ® template 12X 5 mixin 2%

Fig. 4 Mixins defined by the template mechanism of
C++.
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Tree exp() {
Tree tree = expTop();
while (true){
Tree newTree = expleft(tree);
if (newTree == null) break;
tree = newlree;
}
return tree;
}
Tree expTop() {
if (lookahead() == :"++"){
matchiny () ;
return new Tree(:"prelnc", exp());
} else if (lookahead() == :"("){
matchAny () ;
Tree e = exp();
match(:")");
return new Tree(:"paren", e);
} else {
return expRight (expl());

}

}

Tree expRight(Tree tree) {
if (lookahead() == :"+="){

matchiny () ;
return new Tree(:"+=",tree,exp());
} else {

return tree;

}
}
Tree expLeft(Tree tree) {
if (lookahead() == :"+"){
matchiny () ;
return new Tree(:"+" tree,expl());
} else if (lookahead() == :"++"){
matchiny () ;

return new Tree(:"postInc", tree);
} else {

return null;

}
Tree expl() { return term(); }
s BRETHE S—FO—If

Fig. 5 A part of a recursive descent parser.
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SystemMixin Exp {
class Epp {
define Tree exp(){
Tree tree = expTop();
while (true){
Tree newTree = expLeft(tree);
if (newTree == null) break:
tree = newliree;
}
return tree;
}
define Tree expTop{){
return expRight (expl()); }
define Tree expRight(Tree tree){
return tree; }
define Tree expLeft(Tree tree)
return null; }
define Tree expl(){

return term(); }

e HIRTRER /S FOFHHA
Fig. 6 A skeleton of a extensible parser.

SystemMixin Plus {
class Epp {
Tree expleft(Tree tree) {
if (lookahead() == :"4") {
matchiny () ;
return new Tree(:"+",tree,expl());
} else {
return original(tree);

}

H7 ARG 2 HREFoBN
Fig. 7 A mixin which defines a left associative binary

operator.
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SystemMixin CommentPragma {
class Epp {
Token readEnd0fLineComment
(EppInputStream in){
if (in.peekc() == ?:7){
in.getc();
return readToken(in);
} else {
return original(in);

}

X8 PN —F » OESN R ILTEESE

Fig. 8 A mixin which extends the lexical analyzer.
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SystemMixin NewOp {
class Epp {
Token readOperator(EppInputStream in){
if (in.peekc() == ’#’) {
int p = in.pointer();
in.getc();
if (in.getc() == ’%’) {
return 'k
}
in.backtrack(p);
return original (in);
} else {

return original(in);

B9 r—2zvommng
Fig. 9 A mixin which defines a new token.
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“Tree exp(){

LineNumber.stack
.pugh(currentLineNumber()) ;

try {
.. B kR L.

} finally {
LineNumber.stack.pop() ;

}

H1o 7ETAME
Fig. 10 Managing line number information.
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