Fundamentals of Object Oriented Programming - Interfaces
Interfaces / interfaces
 
In principle knows Java single inheritance only. This means that any class can be derived respectively from only one direct parent class (of course, this parent class at a higher level in turn derived from another class).The restriction to single inheritance is primarily due to the avoidance of complicated Type monitor with method calls.
 
In many real-world programming situations (especially in GUI programming) it turns out in practice often as necessary, on the one hand a class from a base class (egB. Panel) and secondly to implement derive additional methods that are required by the GUI system. With single inheritance alone, this task can not be solved. Therefore, the concept of interface inheritance was introduced as a replacement for the not allow multiple inheritance.
 
Declaration of an interface 
 
An interface (engl: Interface) is similar to a class. It is created by the interface keyword <name>.This is followed by the interface body in braces. An interface can contain only:
 
· Methods prototypes (without function body) and
· optionally constant definitions with value assignment.
 
All fixings are public by default, private declarations are not allowed. The identifier public, static, final and abstract may be omitted.
 
interface {GeomFunktion
 
    public static final float pi = 3.1415f / / constant
 
    public abstract float area () / / methods
    public abstract float extensive ();
}
 
It is not possible to produce objects of the type of an interface.However, it is quite possible to define a reference variable of the type of interface.This can be addressed to an object of that class that implements the interface. 
 
GeomFunktion gf / / OK!
GeomFunktion gf = new () / / DOES NOT WORK!!
gf = new Rectangle (2.0f, 3.0f) / / OK!
 
Note: This procedure is used for example to generate RMI stub objects. Advantage: The reference "knows" when calling the right methods that belong to the concrete class (see example below).
 
The Java compiler generates for each interface its own class file (as well as for a class).
 
A class implementing the interface in
 
A class that wants to implement an interface, it must implements by setting the class name with the keyword <interfacename> proclaim.In the class then all the methods of interface equipped with a hull designation must (implemented).If only missing a single interface method, the compiler reports an error. The use of a defined constant is, however, not required.
 
If multiple interfaces to be implemented by the class, then this specified separated with commas (implements GeomFunktion, GeomFunktion2) are.
 
EXAMPLE 1
 
class Rectangle implements GeomFunktion {
 
          float height-, width;
 
          Rectangle (float h, float b) {/ / constructor
                high = h;
                width = b;
          }
 
          float area () {/ / implementation
                return * height-width;
          }
 
float scope () {/ / implementation
                return 2 * (height + width);
}
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In the second example, the complete classes of square and circle the common abstract base class GeomForm are derived.In addition, the interface is implemented GeomFunktion.
 
EXAMPLE 2
 
GeomFunktion interface {/ / interface
 
final float pi = 3.1415f / / constant
 
float area () / / methods
    float extensive ();
}
 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / Abstract base class
 
abstract class {GeomForm
 
    height-float;
    float width;
    float diameter;
 
    GeomForm (float h, float b, float d) {
 
        height = h;
        width = b;
        diameter = d;
    }
}
 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / Derived class
 
class rectangle 
    extends GeomForm
    implements GeomFunktion {
 
    Rectangle (float h, float b) {
        super (h, b, 0.0f);
    }
 
public float area () {/ / implementation
        return * height-width;
    }
 
public float scope () {/ / implementation
        return 2 * (height + width);
    }
}
 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / Derived class
 
class Circle 
    extends GeomForm
    implements GeomFunktion {
 
    Circle (float d) {
        super (0.0f, 0.0f, d);
    }
 
public float area () {/ / implementation
        return durchmesser/4.0f * pi * diameter;
    }
 
public float scope () {/ / implementation
        return Diameter * pi;
    }
} 
 
 
 
 
 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
 
class {IntFace1
 
    public static void main (String [] args) {
 
        One square = new Rectangle (2.0f, 3.0f);
        Two circle = new Circle (3.0f);
 
        System.out.println ("Quadrangle Area:" + eins.flaeche ());
        System.out.println ("square-scope:" + eins.umfang ());
        System.out.println ("Circle Area:" + zwei.flaeche ());
        System.out.println ("circle-circumference" + zwei.umfang ());
    }
}
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In this example, it would also be possible to derive the abstract base class GeomForm GeomFunktion directly from the interface.The child classes inherit square and circle so that the interface contract and must implement the required interface methods. This only works with abstract classes.
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As mentioned, any direct objects can be generated by an interface. But it is quite possible to declare a reference (an object name), which is the interface type. Then, however, the object must be Type a concrete subclass:
 
        GeomFunktion one = new Rectangle (2.0f, 3.0f);
        GeomFunktion two = new Circle (3.0f);
 
In such a design the interface reference knows the "real" implementation of the Object class. When a request to run the correct (corresponding to the object class) methods.
 
class {IntFace1
 
    public static void main (String [] args) {
 
        GeomFunktion one = new Rectangle (2.0f, 3.0f);
        GeomFunktion two = new Circle (3.0f);
 
System.out.println ("Quadrangle Area:" + eins.flaeche ());
System.out.println ("square-scope:" + eins.umfang ());
System.out.println ("Circle Area:" + zwei.flaeche ());
System.out.println ("circle-circumference" + zwei.umfang ());
    }
}
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Interfaces in the GUI programming
 
It was pointed out above that the interface inheritance plays a major role in GUI Programming. 
 
The interface of a system (suchAs ActionListener) prescribed methods are defined with a part of their functionality somewhere in the GUI class system. For correct function of the entire GUI system, it is necessary that certain methods overridden by the programmer (implemented) (forB. actionPeformed (action event)).The implementation of the ActionListener interface ensures that this actually happens (see also Chapter GUI event processing).The correct use of system interfaces, it is often necessary to find out about the requirements (Java SDK Documentation).
 
 
 
 
 
 
The ActionListener interface is in the package rt.jar (in directory: java \ awt) defined as follows:
 
public interface ActionListener extends EventListener {
                                          
public abstract void actionPerformed (ActionEvent event action);
 
}
 
The interface requires only a single method (actionPerformed).A class that will implement this interface must define this method. In this example, the need for a port is not immediately apparent. Would it not be possible to implement the method without an interface? An experiment shows that this does not work. Through the integration of the interface, many other interfaces and classes that are necessary for the functioning of the event handling involved, without being immediately apparent (egB. EventListener.class, ActionEvent.class, AWTEventListener.class). 
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Slightly more complicated is this class and interface structure in event handlers, where multiple methods are required, suchB. WindowEvent (seven methods). Here then called adapter classes are interposed that implement all the required methods with empty hulls. 
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