Fundamentals of Object Oriented Programming - Constructors -
 
 
 
Object creation process in derived classes
 
 
 
The constructor is known to be a particular method within a class because it allows programmatic influence on the production process of an object. This is also true for constructors in class hierarchies.However, the production process of objects that are part of an inheritance hierarchy, more complex than objects without inheritance. Defining characteristic here is the cascading execution of the constructors of all classes involved in a specific order, from the highest class standing down to concrete class to which the object belongs.
 
 
 
Base class Object
 
Also any seemingly independent, ie non-derived object has a base class, namely Object, the root of the entire class hierarchy API.The production process always starts with the generation of "anonymous object" of the base class Object.Only after all the attributes of the Object class is created and the constructor has been executed, the concrete object is launched.For this reason, every concrete object can invoke the Object methods (for example, toString ()).
 
In an inheritance hierarchy that embodies "anonymous object" is not only the base class Object, but the entire inheritance hierarchy with all the attributes and methods of all parent classes.A derived object is composed of several hierarchical levels and has sort of a "Grown" anonymous object, which reflects all the parent levels and represents inheritance. 
 
An anonymous object is necessary so that the derived object 
 
·            has all the attributes of the parent base classes and
·            can call all the methods that are defined in it.
 
The anonymous base class object is not a separate object and does not have a memory address, but it is part of the derived object.
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An object of a subclass is created basically the same as any other object (by definition of a reference variable and calling the constructor with new).The entire process of the production process is more complicated than that of a non-derived object, because there may be other base classes except the base class Object, namely those who are in the inheritance hierarchy above the concrete object.The design process must therefore consist of several phases.For understanding the class inheritance knowing the exact order in which the execution of the constructors is important. 
 
The actual construction process of a derived object must always start at the top of his class derivation hierarchy principle. As a parent class derived from their child classes but does not "understand" the entire Java inheritance tree of the concrete child class must proceed before the actual object creation "from the bottom up "to the absolute base class (Object) should be investigated (after the extends keyword).The respective inheritance hierarchy is established. After that "top-down" executed by each constructor in each class of the inheritance hierarchy.
 
1. Browse the hierarchy tree "up" to the top object class.
2. Anonymous object of the base class is created (anonymous object).
3. Attributes of the base class are created and initialized if necessary.
4. The base class constructor is executed.
5. Derived class object is created.
6. Attributes of the derived class are created and initialized.
7. The derived class constructor is executed.
 
 
If multiple classes are involved in the inheritance hierarchy, are in this way from the base class Object down all constructors are processed sequentially.
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Process of object creation in an inheritance hierarchy
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Example 1: Constructors WITHOUT parameters
 
In the design process of an object can therefore by a
·            Constructor in the base class and a
·            Constructor in the derived class
be interfered with. 
 
In the first example below, a simple constructors are used without parameters. By a control issue the order for the construction of a derived object can be verified. 
 
 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / BASE CLASS
 
class Employee {
 
    static int objektZaehler;
    int EmployeeID;
    String name = "default";
    VersNr String = "00-00-00";
 
    / / Constructor WITHOUT parameters:
 
    public Employee () {
 
        EmployeeID = + + objektZaehler;   
             System.out.println ("\ n ------------ \ nBasisklassen constructor" + 
                  "Employees: object" + objektZaehler); 
        System.out.println ("Name:" + name + ", VersNr:" + versNr);
    }  
}
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / DERIVED CLASS 1
 
class Employee extends employee {
 
    double salary;
 
    / / Constructor with no parameters:
 
public Employee () {
 
        System.out.println ("subclass constructor" +  
"Employee: Object" + EmployeeID);
    }
}
 
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / Derived class 2
 
class Worker extends Employee {
 
    double pay;
 
    public Worker () {
 
        System.out.println ("subclass constructor worker:" +    
  "Object" + EmployeeID);
    }
}
 
 
/ / Executive class with main / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
 
class {KonstruktorTest01
 
    public static void main (String [] a) {
 
One employee = new Employee ();                                     
Two workers = new Worker ();
 
        In.stop ();
    }    
}
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The screen output of this program shows the order in the generation of an object.  
 
It is the base class object is always created first.
 
This is also the case 
 
·            when in the base class constructor is not defined at all,
·            when the derived class is not called a base class constructor.
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