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A Macro System with Class Objects for the Java Language

MICHIAKI TATSUBORI,t SHIGERU CHIBA' 1t and K0zO ITANOt

This paper presents OpenJava, which is a macro system the authors have developed for
Java. Writing a number of typical macros in object-oriented programming is difficult with
traditional macro systems designed for non object-oriented languages. This is because the
primary language constructs of object-oriented languages uch as Java are not procedures or
functions but they are classes and methods. This paper first points out this problem and
then shows how OpenlJava is addressed to the problem. One of the drawbacks of traditional
macro systems is that syntax trees are used for representing source programs. For OpenlJava,
therefore, class objects were chosen instead of syntax trees. As high-level macros for an object-
oriented language, this paper shows a few macros in OpenJava which help programming with
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design patterns.
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class MyMenuListener follows ObserverPattern
extends MyObject
implements MenuListener
{
void menuSelected(MenuEvent e) {
//something to do
}
}

01 O0OO0oOOoOoooooobooooog
Fig.1 Source program to be expanded by macro.

class MyMenuListener
extends MyObject
implements MenuListener
{
void menuSelected(MenuEvent e) {
//something to do
¥
void menuDeselected(MenuEvent e) { return; }
void menuCanceled(MenuEvent e) { return; }

02 00oooooooooooo
Fig.2 Program expanded by macro.
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Fig.3 Application of a macro in OpenJava.
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class ObserverClass instantiates Metaclass
extends OJClass
{
void translateDefinition() {
0JMethod[] m = this.getMethods(this);
for (int i = 0; i < m.length; ++i) {
O0JModifier modif = m[i].getModifiers();
if (modif.isAbstract()) {
0JMethod n = new 0JMethod(this,
m[i].getModifiers() .removeAbstract(),
m[i].getReturnType (), m[i].getName(),
m[i] .getParameterTypes(),
m[i].getExceptionTypes(),
makeStatementList ("return;"));
this.addMethod(n) ;
}
}
}
}

04 0200000000 OpenJavaOOO0O
Fig.4 An OpenJava macro implementing the translation
in Fig. 2.
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Fig.5 Replacement of class instance expressions.
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class VectorStack instantiates AdapterClass
adapts Vector in v to Stack
{

}
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Fig.6 An example of syntax extension in OpenJava.

static SyntaxRule getDeclSuffix(String keyword) {
if (keyword.equals("adapts")) {
return new CompositeRule(
new TypeNameRule(),
new PrepPhraseRule("in", new IdentifierRule()),
new PrepPhraseRule("to", new TypeNameRule()) );
}
return null;

}
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Fig.7 A meta-program for a customized suffix.
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