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INTRODUCTION

Designing an application using Object Oriented Programming is inevitable due to
the features it provides, like inheritance, polymorphism, encapsulation and so on.

Apart from these concepts, it is very important to understand some logical concepts
along with technical concepts so that writing the code is easy, clean and re-usable.

 This Lecture will explain some of the concepts we use in most of the classes that we
write.



CLASS
A class is basically a combination of a set of rules on which we will work in a
specific program. It contains definitions of new data types like fields or variables,
operations that we will perform on data (methods) and access rules for that data.

Class Example

{

/* fields,

Variables,

Methods,

Properties,

*/

}



OBJECT

Objects are defined as an instance of a class. Objects are built on the model
defined by the class.

An object can be created in memory using the "new" keyword.

In C# objects are reference types and other data type variables are value types.

In C# objects are stored in the heap while other value types are stored in the stack.



Example

Example exmplObject = new Example();



NESTED TYPES

You can declare a class within another class.

The inner class in called the nested class and the outer class is
called the nesting class. This is done when the nested class is
meaningless out of the scope of the nesting class.



NESTED TYPES



INHERITANCE (GENERALIZATION)

Inheritance is relevant due to the concept of “Code Reusability”. Inheritance is a feature by
which a class acquires attributes of another class. The class that provides its attributes is known
as the base class and the class that accepts those attributes is known as a derived class. It
allows programmers to enhance their class without reconstructing it.

Example



class BaseClass

{ }

class DerivedClass : BaseClass

{ }



INHERITANCE



INTERFACE

An interface is a description of the actions that an object can do. for example when
you flip a light switch, the light goes on, you don't care how, just that it does.

In Object Oriented Programming, an Interface is a description of all functions that
an object must have in order to be an "X".

C# does not support multiple inheritances. An interface on the other hand resolves
the multiple inheritances problem. One class can implement many interfaces.



INTERFACE



POLYMORPHISM

Ploy means more than one form. In the beginning we have already seen an example
of Polymorphism. Same method name with different parameter is an example for the
polymorphism.

Method Overloading and Method Overriding will be used in polymorphism.



METHOD OVERLOADING



METHOD OVERRIDING



OPERATOR OVERLOADING (NOT POLYMORPHISM)



ABSTRACT CLASS

The Abstract class will be as a super class for all our class. Abstract class cannot be
accessed by an object, which means we cannot create an object for an abstract class.



ABSTRACT CLASS



DIFFERENCE BETWEEN ABSTRACT METHOD AND VIRTUAL 
METHOD

Both similarities use the override keyword.

Abstract Method can only be declared in Abstract Class, which means no
body part for abstract method in Abstract class.

However, for virtual it can have body part.



DIFFERENCE BETWEEN ABSTRACT METHOD AND VIRTUAL METHOD



SEALED CLASS

As name says this class cannot be inherited by other classes.



DIFFERENCE BETWEEN STATIC CLASS AND SEALED 
CLASS

We can create an Object (instance) for the Sealed Class, we can have in my sealed
class section I created a sample Sealed class and in Main Method I created an object
to access the sealed Class. And in a Sealed Class both Static and non-Static methods
can be written.

But for a Static Class it’s not possible to create an Object. In Static Class only Static
members are allowed which means in a static Class it’s not possible to write non-static
method.

Another interesting one in Static class is that memory will be allocated for all static
variable and methods during execution but for the non static variable and methods
memory will be allocated only when the object for the class are created.





ASSOCIATION

Association is defined as a structural relationship, that conceptually means that the
two components are linked to each other.

This kind of relation is also referred to as a using relationship, where one class
instance uses the other class instance or vice-versa, or both may be using each other.

 But the main point is, the lifetime of the instances of the two classes are
independent of each other and there is no ownership between two classes.



ASSOCIATION



DEPENDENCY

also called a using relationship, which means, one class is dependent on another
class.

Dependency is defined as a relation between two classes, where one class depends
on another class but another class may or not may depend on the first class. So any
change in one of the classes may affect the functionality of the other class, that
depends on the first one.



DEPENDENCY



AGGREGATION

Aggregation is the same as association but with an additional point that there is an
ownership of the instances, unlike association where there was no ownership of the
instances. To understand it better, let's add another class named Department to our
example explained above.



AGGREGATION



COMPOSITION

This is the same as that of aggregation, but with the additional point that the
lifetime of the child instance is dependent on the owner or the parent class instance.
To the same code above, let's add another class named University.



COMPOSITION





AND ……………..


