Object Oriented Programming (OOP)
This handout was created by Wayne Loo – teacher at Northview Heights SS & modified by Ms S.
Procedural vs. OOP
Procedural ( You have ONE program that runs from start to finish. It might jump to a method, but when that method is finished, the flow continues from where it left off, until it gets to the end.
OOP ( Uses classes that contain methods and variables wrapped inside something called a class. You create an INSTANCE of a class, which is called an OBJECT. You then do all your work through that object. 

Note: In JAVA, when you use “static” it allows you to use a method or variable like a Procedural Programming Language.
Examples of Procedural vs. OOP:
	Procedural
	OOP

	//filename: Procedural.java 

// The "Procedural" class.

public class Procedural{

  public static void main (String[] args)

  {

    String name1 = "john";


    int n1_mark1 = 50;

    int n1_mark2 = 70;

    int n1_average = (n1_mark1 + n1_mark2)/2;
     System.out.print(name1);
    System.out.print("You got an ");
    System.out.println(n1_average);

    String name2 = "tom";

    int n2_mark1 = 80;

    int n2_mark2 = 75;

    int n2_average = (n2_mark1 + n2_mark2)/2;

    System.out.print(name2);

    System.out.print("You got an ");
    System.out.println(n2_average);

  } // main method

} // Procedural class
	//filename: OOP.java 

// The "OOP" class.

public class OOP{

    public static void main (String[] args)

    {


 //create an instance of Student class, 
 //“student1” object.

        Student student1 = new Student("john");


 //use instance methods of “student1”

        student1.setMarks(50,70);

        student1.calcAverage();


 //create an instance of Student class, 
 //“student2” object.

        Student student2 = new Student("tom");

 //use instance methods of “student2”

        student2.setMarks(80,75);

        student2.calcAverage();

        System.out.println(student1.message());

        System.out.println(student2.message());

    } // main method
} // OOP class
//filename: Student.java 

//The "Student" class.

public class Student

{

    private String name;

    private int mark1;

    private int mark2;

    private double average;

    public Student(String n){

        name = n;

        mark1 = 0;

        mark2 = 0;

        average = 0.0;

    }

    public void setMarks(int x, int y){

        mark1 = x;

        mark2 = y;

    }

    public void calcAverage(){

        average=(mark1 + mark2)/2;

    }

    public String message( ){

        return name + "You got an " + average;

    }

} // Student class


OOP Concept

Class ( is like the BLUEPRINT to make something.

Object ( is made from a BLUEPRINT. So you can make many Objects from 1 Class.

When you make an OBJECT from a CLASS, it is called an INSTANCE of a Class.
Objects have 

1. Name ( like a name you give an object ( Identifier
2. Attributes ( like specific characteristics for the object (Variables
3. Behaviours ( like actions the object can perform (  Instance Methods
From the example above:






Constructor
A constructor is a special method that gets invoked when the object is created. It helps construct the object.
It gives the object starting values.

Note: If no constructor is defined, Java automatically inserts a blank constructor during compilation.
What does it look like?
· has the SAME NAME as the Class

· has NO RETURN TYPE
	From previous example:


public class Student{

    public Student(String n){

        name = n;

        mark1 = 0;

        mark2 = 0;

        average = 0.0;

    }

    … etc

}
	When you run:

Student s1    =    new Student(“James”);

[image: image1]
What is happening is that you are:

1. ( Student s1
Create an EMPTY space in memory called “s1” to store an object of class Student.
2. ( new Student(“James”);
Create a NEW object from class Student and give the constructor the String “James”.

note: new is a special operator in Java for creating objects

3. ( =
Take the new object from step to 2 and ASSIGN it to “s1”.


What happens if NO Constructor is applied?
Example:

//create a blank student object
Student s1; 


//creates a blank array of student objects
Student stu[10] = new Student[10]; 

It gives the object a null value.
Example:
//Testing for a null object

if (s1 == null) {


System.out.println(“is null!”);

}

if (stu[0] == null) {


System.out.println(“is null!”);

}

When an object is null no attributes or methods exist!
Example:
Student s1; 

S1.setMarks(70, 90); //gives an error because s1 is null!
Student s2;

S2 = new Student (“Mark”); 

S2.setMarks(75, 85); //Works fine!
Student stu[10] = new Student[10]; 

stu[5] = new Student (“Oliver”);

stu[5].setMarks(67, 71); //Works fine!
stu[1].setMarks(54, 56); //gives an error because stu[1] is null!
Extracted from the Main Method





Student Class





//“student1” object.


Student student1 = new Student("john");





//“student2” object.


Student student2 = new Student("tom");�








public class Student{


    private String name;


    private int mark1;


    private int mark2;


    private double average;


    


    public Student(String n){


        name = n;


        mark1 = 0;


        mark2 = 0;


        average = 0.0;


    }


    


    public void setMarks(int x, int y){


        mark1 = x;


        mark2 = y;


    }


    


    public void calcAverage(){


        average=(mark1 + mark2)/2;


    }


    


    public String message( ){


        return name + "You got an " + average;


    }


} // Student class





Creates 2 objects from the Student class with Name/Identifier:


student1


student2





Use each objects’ Behaviours/Instance Methods


setMarks()


calcAverage





//use instance methods of “student1”


 student1.setMarks(50,70);


 student1.calcAverage();





//use instance methods of “student2”


student2.setMarks(80,75);


student2.calcAverage();





Extracted from the Main Method





name = “john”


mark1 = 50


mark2 = 70


average  = 60





plus + Behaviours/Methods








student1 OBJECT





name = “tom”


mark1 = 80


mark2 = 75


average  = 77.5





plus + Behaviours/Methods








Student2 OBJECT





Student2 OBJECT





name = “tom”


mark1 = 0


mark2 = 0


average  = 0.0





plus + Behaviours/Methods








name = “john”


mark1 = 0


mark2 = 0


average  = 0.0





plus + Behaviours/Methods








student1 OBJECT
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