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public������final �
����������int�

��public Method[] pufim_reflection(Class c) {
Vector<Method> v = new Vector<Method>();

��� for (Method m : c.getMethods()) {  
�������int mod = m.getModifiers();  
���� if (

m.getReturnType() == Integer.Type
&&

Modifiers.isPublic(mod) 
&& 
Modifiers.isFinal(mod)

�������)
��������v.add(m);
��������

�� return v.toArray(new Method[0]); 
}

Java 
Reflection 

Library



��������JTL

��public final int method
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subtypes(/class[@name="javax.ejb.EnterpriseBean"])
����/method[
��������@name = "finalize"
��������and .//returns/@type = "void"
��������and not(.//parameter)
�����
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class implements 'javax.ejb.EnterpriseBean' {
public void finalize();

};
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abstract class {
primitive field;
no abstract method;

}
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• Programming Languages Perspective
– All but trivial applications: reflection 

capabilities are required within the language.

• Software Engineering Perspective:
– Code is the bread and butter of the 

software engineer.
• One needs to analyze it, organize it, reuse it.
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"Templates#Parametric Polymorphism$%

�Generic Graph Search Package����������������
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– Member��constructor, initializer, static initializer, data 
member, function member
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�public, static, int, final,…
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integral := byte | short | int | long;
enumerable := boolean | char;
discrete := integral | enumerable;
real := double | float;
primitive := discrete | real;
typed := _;
reference := typed !primitive !void;

default_access := ![private | protected | public];
visible := !private;

instance := !static member;
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invocable := (*);
method := typed invocable;
constructor := !typed invocable;
initializer := static !typed !invocable member;
code := invocable | initializer;
field := !code member;

extendable := !final type;
overridable := !final !static method;
concrete := !abstract;

java := !native code;
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setter := public void "set[A-Z]?” (*);

boolean_getter := public boolean "is[A-Z]” (*);

other_getter := public !boolean !void "get[A-Z]*” (*);

getter := boolean_getter | other_getter;
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– arith_candidate := X method(X,X)
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inherits[M] := members[M] & !defines[M];
container[C] := C.members[This];
implementing[M] := !abstract overriding[M] M.abstract;
abstracting[M] := abstract overriding[M] !M.abstract;
precursor[M] := M.overriding[This];

extends+[C] := extends[C] | extends[X] X.extends+[C];
extends*[C] := equals[C] | extends+[C];
interfaceof[C] := C.class & C.implements[This];
interfaceof+[C] := C.implements+[This];
interfaceof*[C] := C.implements*[This];

Members

Types

members[M]��� holds iff M is a member of class This
overriding[M] holds iff M is an overriding member of class This
extends[C] holds iff This extends C
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predicate[X]: {

list of quantifiers on all possible assignments to X
}

��
���

abstract class members[#]: {
all visible;  //universal quantification
primitive field;//implicit existential quantification
no abstract method;
disjoint public, final;

}

The “query” defaults 
to members[#]!
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class implements 'javax.ejb.EnterpriseBean' {
public void finalize();

};
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��public Method[] pufim_JTL(Class c) {
return JTL.Methods.q(

c.getMethods(),
”public final int (*)”

);
}
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Similar to smart quantifiers
Relation S = 
JTL.q(T,"A?.p[B?,C!,#!,D?!,E?F!,G,_]�);

Start with relation T, and generate S from it, using 
predicate A.
• ? Denotes an input column of A.
• ! Denotes an output column of A
• # means an unnamed column
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�Java Transformation Language  = JTL
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