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Modular and Extensible Parser Implementation using Mixins

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.

1. OOOO

00000000000000 Java0OO7 0000
0000000000o0ooooooon JavadOOO
000 EPPY9 000000000000 EPPOO
goooboooobobooobooooboooboooo
gooooobobooobooooo

EPP 0000000000 OOOOOOOOOOO
goodoboboooboboooooooboooboooo
goodoboboooboboooooooboooboooo
composability 000000000000

goooooobooboboobooooboooobo
goboobobooobobooobooooboooboooo
gooobobooobobooobooooboooboooo
goboobobooobobooobooooboooboooo
gobo0ooooDobbOooooooboboooooo
composability 00 0O

goooooobooboboobooooboooobo
000000000000 000000 composability
goooboboo0obobooobooooboooboooo
goooooooooooooo

to0oooooooo
Electrotechnical Laboratory

EPP 0000000000 DOOOOOOOOOOO
goooboo0o0obbooooboooboooDooo
0000 composability 0000000000000
00000000000 EPPOO0OO0OOOOOOOO
0000000000000 00000 mixin 000
gobooooboooboooobooobooooooo
gooboooobobooobooooboooboooo
goobooooboooooo

e JUJDUOUODDOUODDLODODDUODDOUODDOO

goobooooboobobooboboobooobooo
goobooooboobobooboboobooobooo
gooooooooooboooboooo

e JUDOUODDOUODDLODODDUODDOUODDOO

goobooooboobobooboboobooobooo
goooooooo

e JUJDOUODDOUODDLODUOUODDOUODDOO

J00000 BNFOOOOOOOOO ad-hoc O
gooooooooo

e JUDOUDDOUODDOODDOOODO

e symbol 0 mixin 0000000000000

gooboooooooobooboboooo

Jo000o00o0oooooooooooo2000 EPP
J0oo0ooDoOo3000000onDoboooooon
00000000 symbol 0 mixin 0000000



2 goooooooo

4005000 mixin 0000000000000 O0O
goooooooooopooooooooooseooO
00000o0oooooooooo o000 0ooo
gooooOoOosgooooooooo

2. D000 JavaOOODODOOO EPP

EPP OO JavaODOOODOOOOODOOODOOOO
00000000000000000 EPP plug-in O
Java 0000000000 #epp name 100000
000000 JavaDOOO0ODOD0OO0O0O0DOODO0O
000000000 plugin 0000D0ODOOO0O0O0
00000 plug-iin 0000000000000 0O0O
00000000000 JavaODOODOODOODODOO
Java 000 0000000000000 0DOO0O0O
ooo

EPP OO JavaOOOODOOOOOOOOOOOO
000000000000000000000000
000000000 JavaODOODOODOODOODODOO
00 Java 00000000000 D0O0O0OO0OO0O0O
000000000000000000000

EPP OOODOOOOOOOO EPPOOOOODO
Java0OOODOD0COO Common Lisp'® 0000
0O EPPODOODOOOOOOOOOOOOOOO Java
000000000000000

3. symbol 0 mixin

goooooobooboboobooooboooobo
0000000 symbol D mixin DOOOOOOO
3.1 JavaOOO symbol OO0
symbol 0 Lisp 000000000000 O0OOOO
ooooooo
(1) COO0enum 000000000 OCOOOO
goobooooooboooooboboooo
gooboooboobooooobooooo
J00O0oOsymbol 0000000000
(2) gooboooboopoboboooboboboo
gooboooooobooooobooobooo
oooooo
(3) 0000000 symbol DOODODOOOOODO
oooog
0100 EPP O “Symbol plug-in” 0000 Java
J0000o0oooooo Symbol DODOOOOOOOO
J00O0O0oOdentifier0000000000000O0
og
Symbol plug-in 0000000000 JavaOOO
symbol 000000 0OO00OO0OOOOOO symbol O

Jan. 1960

#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

01 Symbol plug-in 0000000000
Fig. 1 A program using Symbol plug-in
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class Foo {
void m(char c){
if (c == ’B?) {
doBQO) ;
} else if (¢ == ’A’) {
doA();
} else {
doDefault ();

02 0JOoOooo f0oooooooooon
Fig. 2 A method definition which uses nested if
statements.
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SystemMixin Skeleton {
class Foo {
define void m(char ¢){
doDefault ();

}
SystemMixin A {
class Foo {
void m(char c){
if (c == A7) { doAO; }

else { original(c); }

¥
SystemMixin B {
class Foo {
void m(char c){
if (¢ == ’B’) { doBQO); }

else { original(c); }

03 mixin 000000000
Fig. 3 A method definition by mixins.
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class Skeleton {
public:
void m(char c¢){ doDefault(); }
};
template<class Super>
class A : public Super {
public:
void m(char c){
if (¢ == ’4’) { doAQO); }
else { Super::m(c); }
}
};
template<class Super>
class B : public Super {
public:
void m(char c){
if (¢ == ’B’) { doBO); }
else { Super::m(c); }
}
};
04 C44 O template 000 mixin 00

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 = newTree;

¥
return tree;
¥
Tree expTop() {
if (lookahead() == :"++"){
matchlAny O ;
return new Tree(:"preInc", exp());
} else if (lookahead() == :"("){

matchlAny O ;

Tree e = exp();

match(:")");

return new Tree(:'"paren", e);
} else {

return expRight (exp1());

}
}
Tree expRight(Tree tree) {
if (lookahead() == :"+="){
matchlAny O ;

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

return tree;

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

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

return null;

}

Tree expl() { return term(); }

05 0DoOoooooooo
Fig. 5 A part of a recursive descent parser.
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SystemMixin Exp {
class Epp {
define Tree exp(O{
Tree tree = expTop();
while (true){
Tree newTree = expleft(tree);
if (newTree == null) break;
tree = newTree;
}
return tree;
}
define Tree expTop(){
return expRight(exp1(); }
define Tree expRight(Tree tree){
return tree; }
define Tree expLeft(Tree tree)q{
return null; }
define Tree expl(){

return term(); }

06 OD00O0O0OO0OOOOOOO

Fig. 6 A skeleton of a extensible parser.

SystemMixin Plus {
class Epp {
Tree expLeft(Tree tree) {
if (lookahead() == :"+") {
matchAny () ;
return new Tree(:"+",tree,expl());
} else {

return original(tree);

07 0D000DOOODOOOD
Fig. 7 A mixin which defines a left associative binary

operator.
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SystemMixin CommentPragma {
class Epp {
Token readEndOfLineComment
(EppInputStream in){
if (in.peekc() == ’:’){
in.getc();
return readToken(in) ;
} else {

return original(in);

08 D0O0ODO0OODOOOOOOODOODOOOOD
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 :"#*'";
}
in.backtrack(p);
return original(in);
} else {

return original(in);

09 00000000

Fig. 9 A mixin which defines a new token.
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Tree exp(){
LineNumber.stack
.push(currentLineNumber ()) ;
try {
OenOonO
} finally {
LineNumber.stack.pop();

010 0OoOoOoo

Fig. 10 Managing line number information.
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