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The underlying principles of Object Oriented Programming and may be summarised as 

follows: 

 

Objects: represent the basic building block. 

 

Class: the blueprint of an object. 

 

Sub-class: a new class that has been derived from an existing class 

 

Super-class: the existing class from which a class has been derived. 

 

Property: the data that is held within the object. 

 

Method: the functions and procedures to operate on the properties within the object – 

these may be classified as Constructors (including Getters and Setters). As the names 

indicate, a getter method retrieves an attribute, and a setter method changes it. 

 

Encapsulation: the mechanism of preventing a programmer from getting direct access to 

the properties or to the code of the methods. To encapsulate something means to 

enclose it in some kind of container. In OOP, the term encapsulation means bundling 

data and the methods that work on that data within one component - i.e. an object. 

 

Inheritance: the mechanism of making a new sub-class from an existing one (the super-

class), passing to the new sub-class the properties and methods from the existing super-

class in the process. 

 

Instantiation: creating an object from a class. 

 

Polymorphism: being able to create instances from different classes that share the same 

super-class so on the surface may seem different, but will have some of their methods 

and properties in common. The word polymorphism means having 'many forms'. In 

programming, polymorphism is the ability to use the same interface (function) for 

different forms of data. In simple terms, this permits functions to be applied to objects of 

different types at different times. 

 



 

SQA Reference Language: Defining a class 

CLASS person IS {STRING FirstName, STRING LastName, INTEGER Age} 
  
METHODS 
      
       CONSTRUCTOR (STRING first_name, STRING last_name, INTEGER age) 
 
       DECLARE  THIS.FirstName INITIALLY first_name 
    DECLARE  THIS.LastName INITIALLY last_name 
    DECLARE  THIS.Age INITIALLY age 
 
       END CONSTRUCTOR 
 
END CLASS 
 
Note: “This” is used to access (refer to) the object which invoked the constructor method. 
 



 

SQA Reference Language: Instantiating 

 

DECLARE  fred INITIALLY person {“Fred”, “Black”, 32}  

 

  



Encapsulation 
 

To prevent unregulated altering, it is better to make instance variables private to hide them from 

other objects, and provide additional methods for making changes to the data items.   

 

Other objects can only make changes to private data items using the methods provided. This is 

the purpose of encapsulation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Increase_Age method means that the only way of updating the age data item is to increase it 

by a specified amount. At the moment there is no method provided for reducing the age so it 

cannot be done. 

 Note: void means that the method has no return (output) value. 

 

public Class Person{ 

 

  private String firstname; 

  private String lastname; 

  private int age; 

     

 

   public Person(){ 

      this.firstname = ""; 

      this.lastname = ""; 

      this.age = 0; 

      } 

 

   public Person(String fn, String ln, int a){ 

        this.firstname = fn; 

        this.lastname = ln; 

        this.age = a; 

 } 

 

   public void increaseAge(int amount){ 

        this.age = this.age + amount; 

    } 

} 

 

 

Instance 

variables 

Methods 

-FirstName 

-LastName 

-Age 

Person 

+Person( ) 

+Person(FirstName: string, 

LastName: string, Age: Integer) 

+Increase_Age (amount: Integer) 

An extra method called 

Increase_Age has been 

added. The amount to 

increase the age by must 

be provided.  

Notice that the instance 

variables now have the (-) 

symbol to show that they 

are private to this class.  



To increase the age of a person, the following code would be used: 

 

 

 

 

 

More methods can now be added to the Person class to allow instance variable values to be 

changed or viewed. 

 

 

 

 

 

 

 

Setter methods like those above, set the values of data items to a provided value. 

 

 

 

 

 

 

 

 

Getter methods like those above, return the value of a data item. 

Using getters and setters would work like this: 

  

public static void main(String[] args) { 

         

Person p1 = new Person("Adam", "Jones", 24); 

p1.IncreaseAge(15); 

 

} 

public void set_firstname(String first_name){ 

        this.firstname = first_name; 

} 

     

public void set_lastname(String last_name){ 

        this.lastname = last_name; 

} 

     

public void setAge(int a){ 

        this.age = a; 

} 

public String get_firstname(){ 

        return firstname; 

} 

 

     

public String get_lastname(){ 

        return lastname; 

} 

 

 

public int get_age(){ 

        return age; 

} 

p1.set_firstname("Bob"); 

p1.set_lastname("Black"); 

p1.set_age(17); 

 

System.out.println(p1.get_firstname() + " " + p1.get_lastname()); 

System.out.println(p1.get_age()); 



SQA Reference Language: encapsulation 

 

Fred.set_age(29) 
 
Fred.get_age  
  
 
Note: the getter and setter methods above are invoked by the object, “Fred”. 
 

 
SET Fred.Age TO 29 
 
SET Fred.FirstName TO “John” 
 

 
Note: the above code is not allowed because it tries to access Age and FirstName directly which 
are both private. Encapsulation requires that a method is used to alter data items. 

 

 

  



   



SQA Reference Language: inheritance 

CLASS student INHERITS person WITH {STRING House, INTEGER yearGroup} 
  
METHODS 
      
       CONSTRUCTOR (STRING first_name, STRING last_name, INTEGER age,    
    STRING house, INTEGER year_Group) 
 
       DECLARE  THIS.FirstName INITIALLY first_name 
    DECLARE  THIS.LastName INITIALLY last_name 
    DECLARE  THIS.Age INITIALLY age 
    DECLARE  THIS.House INITIALLY house 
    DECLARE  THIS.yearGroup INITIALLY year_Group  
 
       END CONSTRUCTOR 

END CLASS 

Note: the above class inherits person and adds house and yearGroup. All five data items can then be 
initialised in the constructor method. 
 
 
  



 
Exam style – Example Questions 
 

Example 1 
 

 

 



  



Example 2 

 

 

 

 

 

 



Sample Questions  

 

 

 

 

  



Example 3 

 

 

 

 

 

 



Sample Questions 

 

 

 

  



Example 4 
 

 

 

 



 

 



 

 



 



 

  



SQA Provided Notes 

To model a system, it is important to capture the static behaviour of the system.   

 

A class diagram is used for a quick overview of the system. It describes the structure of a system by 

showing its: 

 

classes  

variables, structures and types 

methods of the class  

relationships between the classes 

 
The purpose of a class diagram is to model the static aspect of the system. 
 

Drawing a class diagram 

A class is a blueprint for an object. A class diagram describes each class and the relationships between the 

classes. 

 

UML class notation 

A class diagram consists of: 
 

a class name 

instance variables and data types: 

public 

private 

methods: 

public 

private 

constructor 

inheritance between classes 

 
  



Example 
A program is being written for an estate agency to store the details of houses for sale or available to rent. 
 
Class diagram for House 
Part of the class diagram for the House class is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Explanation 

The class diagram indicates the: 

 

class name 

instance variables with data types in the class (instantiation variables) 

methods associated with the class (including the constructor method) 

 

House 

address: String 

town: String 

bedrooms: Integer 

description: String 

houseValue: Integer 

house() 

setAddress() 

getAddress() 

updateBedrooms() 

 

Constructor 

A constructor is shown on a UML class diagram in the methods section. The constructor will have the same 

name as the class name. The constructor method is used to create an individual object that belongs to the 

class. 

 

Public and private 

The instance variables and methods within a class can be public or private elements.   

 

Public elements can be used by any class; however, private elements can only be used by the owning 

class. 

 

UML allows any variable or method to be shown as public or private.  

Class name 

Instance variables  

with data types 

Methods 

Constructor 

House 

address: String 

town: String 

bedrooms: Integer 

description: String 

houseValue: Integer 

house() 

setAddress() 

getAddress() 

updateBedrooms() 

 



In a class diagram: 

 

public elements are preceded with a + sign 

private elements are preceded with a − sign 

 

The House class, with public and private elements, will look as follows. 

 

House 

−address: String 

−town: String 

−bedrooms: Integer 

−description: String 

−houseValue: 
Integer 

+house() 

+setAddress() 

+getAddress() 

+updateBedrooms() 

 
The set and get methods (sometimes called mutators and accessors) are needed to retrieve (get) or edit 
(set) the values held in private variables. 

 

Example code: setAddress() 

Used to edit the value stored in the private instance variable address. 

 
PROCEDURE setAddress(STRING newAddress)  

SET THIS.address TO newAddress 

END FUNCTION 

 

Example code: getAddress() 

Used to retrieve the value stored in the private instance variable address. 

 
FUNCTION getAddress() RETURNS STRING  

RETURN THIS.address  

END FUNCTION 

 

Inheritance 

UML allows the object-oriented construct of inheritance to be exemplified. 

 

A subclass can inherit all of the properties and methods of a superclass.  

 

On a UML class diagram, this type of inheritance is indicated by an arrow from the subclass to the 

superclass. 

 

  



Array of objects 

The instance variables of a class or subclass can include an array data structure. This can be used to store 

instances of another class. 

 

An array of objects is written as: 

 

scores: Array of Score[ ] 

 

where Score is another class. On a UML class diagram, the connection between the array of objects and 
the object (class) is also indicated by an arrow. 
 

Example 

The program below is for an estate agency to store the details of houses available for sale or to rent. 

 

House 

−address: String 

−town: String 

−bedrooms: Integer 

−description: String 

−houseValue: 
Integer 

+house() 

+setAddress() 

+getAddress() 

+updateBedrooms() 

 

ForSale  ForRent 

−askingPrice: Real 

−closingDate: String 

−underOffer: Boolean 

−offersReceived: Array of Offer[ 
] 

−sold: Boolean 

 −rentalCost: Real 

−deposit: Real 

−rentalLength: 
Integer 

−rented: Boolean 

+forSale() 

+updateAskingPrice() 

+updateSoldStatus() 

 +forRent() 

+updateRentStatus 

 
 

Offer 

−dateOfOffer: String 

−amountOfOffer: Integer 

+offer() 

+setOfferDate() 

+getOfferDate() 

+setOfferAmount() 

+getOfferAmount() 

 


