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—~<><UU (notavaCC):
A Compiler Compiler that Generates
Object-oriented Abstract Syntax Trees

TETSUHIKO KoTo,t KENJI KONOft and IKUO TAKEUCHI!

Because of the similarity between abstract syntax and concrete syntax, it is wasteful to
write these syntax descriptions individually. The paper describes the design and implementa-
tion of a compiler compiler named —<>< UU (notavaCC), which has an integrated notation
that can represent both of abstract syntax and concrete syntax, and generates a parser that
builds an object-oriented abstract syntax tree. Using the notation for inheritance, labeling
and aliases, = <>< UU enables us to generate an object-oriented syntax tree of an arithmetic
expression, which existent compiler compilers cannot generate. The paper also describes the
practicability of - <><UU.
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Expression expression;
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Expr := Expr + Term | Term
Term == Term * Factor | Factor
Factor ::= NUMBER | ( Ezpr )

01 000000 BNF
Fig.1 BNF for arithmetic expressions.

abstract class Expr { }
class Add extends Expr {
Expr opl;
Expr op2;
}
class Multiplication extends Expr {
Expr opil;
Expr op2;
}
class Literal extends Expr {
String number;
}
02 0000000000
Fig.2 Abstract syntax for arithmetic expressions.

Tree ::= Name ( ;
| Tree
| £ Tree*3)

class Tree {
Name name;
Tree[] children;
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Fig.3 Concrete and abstract syntax for trees.
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Expr expr;
Stat stat;

}
class Print extends Stat {
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Expr := (Add) Ezpr + Term
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abstract class Expr { }
class Add extends Expr {
Expr expr;
Term term;
}
abstract class Term extends Expr { }
class Mul extends Term {
Term term;
Factor factor;
}
abstract class Factor extends Term { }
class Literal extends Factor {
Number number;
}
class Paren extends Factor {
Expr expr;

}
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interface B extends A { ... }
interface X extends Y, Z { ... }
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interface CharacterRange extends Node {
CharacterLiteral lower();
CharacterLiteral upper();

}

private interface Character

extends CharacterRange {

CharacterLiteral lower();
CharacterLiteral upper();

}
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interface X extends Node {
A labell();
}

interface Y extends Node {
List<C> label2();
}
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Example expression:expr }
expr Add | term ;
Add -> Expr { opl:expr "+" op2:term }
term Mul | factor ;
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Example {
expression:
( Add | Mul | Literal | Paren )

Add -> Expr {
opl:( Add | Mul | Literal | Paren )
||+||

op2:( Mul | Literal | Paren )

Mul -> Expr {
opl:( Mul | Literal | Paren )
ll*ll
op2: ( Literal | Paren )
}
Literal -> Expr {
number : NUMBER
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interface Example extends Node {
Expr expression();

}

interface Add extends Expr {
Expr opl1();
Expr op2();

}

interface Mul extends Expr {
Expr opl();
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}
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}

interface Paren {
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Fig.4 Concrete syntax tree of 1 * (2 + 3) with aliases.
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Fig.5 Alias removal.
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Nodel

Alias | = labell label?2

labell " label2 Node2 ‘ ‘ Node3
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Fig.6 Labels for children.

$label Node2 ‘ ‘ Node8 ‘
Node2 ‘ ‘ Node83 ‘

07 $label D0 ODO0OOODOOO
Fig.7 Label inheritance with $label.
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Alias 1 = label label
Node2 ‘ Node3
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Fig.8 Label inheritance without $label.
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Fig.9 Abstract syntax tree of 1% (2 + 3).

gbooooooobobooooooo 200000
ooo

interface Example extends Node {
Expr expression();

}

interface Add extends Expr {
Expr oplQ);
Expr op2();

}
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interface Mul extends Expr {
Expr opl1();
Expr op2(Q);

}

interface Literal extends Expr {
Token number();

}

interface Expr extends Node {

}
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Table 1 Performance of the compiler compiler.

00 | 000 * 00000 *  —<><UU  Java **  JSR-014 **
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Fig.10 Relation between the number of productions and the resource consumption.
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Table 2 Time for parsing.
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