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Polymorphism Overview


Polymorphism is a very important part of object-orientation, and is heavily relied upon in Java as well as in many other object-oriented languages. It is this characteristic that allows for increased code reliability and readability, as well as increased programming efficiency and ease of use.


 Java allows a user to extend an existing class and create a subclass that contains all the methods and (public and protected) fields of the superclass. This allows all common methods in a hierarchy of classes to be written and debugged one time in the base class and then utilized by all the subclasses extended off of it. The polymorphic characteristics of Java come into play when a subclass inherits a method that requires a different action than the superclass’s version. 

There are two different types of polymorphisim: method overloading and method overriding. Method overloading occurs most often with constructors, where many methods can have the same name and same return type, all in the same class, but the program decides upon which one to choose based on the parameters passed to it. For example, there may be two constructors for a randomObject class, randomObject() and randomObject(int y, int because). Depending upon whether an object of randomObject is created with no parameters or two integers passed to it, the program will call the relevant constructor with no user intervention required. This is especially useful (and visible) when writing a general algorithm that is designed to take all sorts of inputs – using overloading, a single universal command can be used to mean many different things.

The other type of polymorphism is called overriding polymorphism. Unlike overloading, overriding involves redefining a method with the same name, return type, and parameter list as another method that had been inherited from higher up the hierarchy. Overriding is especially useful if the extended class is a special case in which a normally-universal method is no longer valid and must be redefined. For example, if you have a class dog which has method speak() which returns “bark”, this would work for most extended classes from dog (i.e., class Doberman extends dog, class Bernard extends dog, etc.) but if you wish a special class, say, class Chihuahua extends dog, speak() may not return what you wish. Here, overriding comes into play: a method, also called speak() and defined in Chihuahua, returning “Yap”, will override class dog’s speak() method for all instances of Chihuahua, so, when calling Chihuahua.speak(), even though speak() was inherited from class dog, Chihuahua’s method speak() overrides it, returning “Yap” instead of “bark”, as it would if the method was not overridden.

Polymorphism is most often seen in interface and abstract classes, since extension is required to use the class. It is very common to see overloaded constructors in interfaces so as to allow a user to input any number of different parameters depending on the data type in use, and overriding is almost universal when defining a new class. A common example is the toString() method: since all objects are extended by default from java.lang.object, a toString() method is inherited automatically, but it may not print what you wish. By defining a toString() method in the relevant class, toString() from java.lang.object is overridden and all calls to toString on and below the level of that object are referred to the defined toString() method, not Object’s. 

Polymorphism is a very common and very important concept in Java, whether or not the user knows he is using it. Being aware of this concept allows the user to explore new ideas and techniques that prove to be advantageous to code practices.

