Lecture 8

The feature that separates an object-oriented language from the common run of computer languages is the ability to create new types of objects, User-Defined objects as they are called. In this course, we will investigate two ways of designing new object types: the struct and the class.

We have been using structs all along so by now we should be familiar with their format. To create an Object of type student that contains a name and a GPA we would write:


This struct specification or struct declaration, when included as part of our program, would allow us to create objects of type Student. Objects that would look just like the declaration of our struct. 

A class is very similar to a struct. In C++, there are only three differences:

1. The difference in name, i.e., class versus struct

2. The namespace of a struct is public by default whereas the namespace of a class is private by default.

3. A struct does not usually contain member functions whereas a class almost always contains them.

Numbers 2 and 3 require some expansion.

What is this namespace stuff?

The namespace of a class or struct is that area between the opening and closing brace. This is the area where data-members or member functions are placed. In the struct specification above, the two data members are "public" because they have been placed in a public part of the design. Therefore in main(), we can do something like this:


In line 3, we create an object of type student named s1. In line 4, we access the gpa member of that object. Note that we do this directly. In main(), we have direct access to the members of a Student object because these members are public because in the struct specification, they were declared in a public area. If we had established a private section of the struct and declared the member-variables there, we would not be able to directly access them in main().

Structs can't contain Member-functions?

Here's a secret. Member-functions CAN be included in structs. In C++ a struct is just as capable of hosting a member function as is a class. It's just that tradition and design standards dictate that a class should have member functions and a struct should have none.

So how, exactly, do you write a class?

To make our struct into a class, therefore, we would write:


In main(), when we write:

  

We get an error. Remember that the namespace of a class is private by default. Therefore, we do not have access to the data-member gpa in main(). Therefore the compiler rejects the statement:

   

Since the data is inaccessible in main(), we need some other way to get at it. To accomplish this, we have two choices:

1. Establish a public area in the class declaration and place the data-members there.

2. Establish a public area in the class declaration and place member-functions that operate on the data there.

The first option is a bad idea. It is always a bad idea to keep data in the public area of a class. The general rule is:


Later on, we will find exceptions to this rule, but, for the moment, pretend that it is written in stone.

This leaves us with option #2. Write member functions in the public area. To do this, we would re-design our class thusly:


Observe the use of the keyword public. When we use this keyword, all statements that fall below it are publicly available in main() or any function that is not a member of the class. 

In our class, we have defined two functions in our public area. Because these functions are written in the class specification, they are members of the class therefore they are referred to as member-functions. This distinguishes them from other functions in your program that are not members of any class. These functions are referred to as non-member-functions.

You will observe that in the body of these functions, they access the name and gpa data-members although they were not passed to the functions. As class members, these functions have access to all members of the class including  those members in the private area. Therefore, there is no need to pass name and gpa to the functions. They already  have access to the data-members.

The system works this way. In main() we wish to access the private data-members name and gpa. Because these are private we cannot access them directly, therefore, we access public functions that will in turn access the data-members for us. It's rather like handling food with tongs. Our host doesn't trust us to touch his food (the data) with our dirty little fingers so he provides us with tongs (member functions). That way we get what we want from the food and it remains sanitary. At least that's the theory.

So how do I use these functions?

In main(), we would write the following:


In line 3, we create an object of type Student named s1. In line 5, we do something interesting. We use the dot operator ( . ) to  access the read() function of the s1 object. We know that it is a function call because of the parentheses behind the member name. We would read line 5 as:


This is called sending a message to the s1 object. The arrangement of object name, dot operator  and function name is referred to as the message sending protocol.

When we studied structs, we would write a function to handle the struct for us. Something on the order of


Here we had to pass a Student object to the function so that the function could access the members of the Student object. The function would have been used thusly:


Here we have a non member function working on a Student object. Compare this protocol to the one we used with  the class object:


In the class message sending protocol, we use a different philosophy. Here we have tell an object to execute one of its own functions. In effect, the object works on itself. This may seem to be a small thing, but it is the cornerstone of Object Oriented Design. Please read this section a couple times until you are sure you understand the difference between the non-member protocol and the member protocol.

Let's talk class organization.

You will recall the c;lass we designed earlier. Let's look at it again. Copy and paste is easy.


You will observe that the member functions are defined inside the class specification. That is, the function bodies are right inside the specification. This is called an inline definition. This works fine, but it is more usual to define functions outside the class specification. We could do it this way:


Here we have the classic C++ organization of class definitions. In the class specification, we have only the private members and declarations of the member functions. These declarations or prototypes as they are sometimes called simply declare to the compiler that the Student class has functions of these names and announce their parameter lists and return types.

Outside the class specifications, we have the member function definitions. Observe the function headers of these definitions. They differ in one respect from the function headers we have seen thus far. They contain the tag:

 

behind the return type. 

This tag is extremely important. Because we are defining the functions outside the class specification, we need to inform the compiler that this function belongs to the Student class. Just because the name of the function definition is read() and there is a read() function in the Student class specification does not mean that the machine will recognize that they are the same.

To do this, we employ the scope resolution operator ( :: ) and the class name. The scope resolution operator can be read as:

   belongs to 

       or 

is a member of

It resolves the scope of the read() function. In other words, it tells the machine that this function can only be used in the Student class or with an object of the class Student.

The function header :


is to be read:

 

Tell me about member-functions.

In our little example, we constructed a class with only two functions. Actually, there is no limit of the number of functions you can have in a class. Functions can be divided into several types:

1. Constructors

2. Destructors

3. Non-I/O modifiers

4. I/O modifiers

5. Accessors

6. Implementors

7. Overloaded Operators

8. Static Functions

What's next?

Next time, we begin our discussion of member functions.

struct Student


 {


   char name[20];


   float gpa;


  };    





1. void main()


2. {


3.   Student s1;   // Create an object of type s1


4.   s1.gpa = 3.8;  // Access the gpa member of s1


5.


6.    cout << s1.gpa;


7. }      





class Student


 {


   char name[20];


   float gpa;


  };    





Student s1;


s1.gpa = 3.8;  // Access the gpa member of s1











s1.gpa = 3.8;  // Access the gpa member of s1








Data in the private,


Functions in the public.





class Student


 {


   char name[20];


   float gpa;


  public:


     void read()


     {


       cout << "\nEnter name: ";


       cin >> name;





       cout << "\nEnter gpa: ";


       cin >> gpa;


     }    


  


     void display()


      {


         cout << endl << name << "  " << gpa;


      } 


  };    





1. void main()


2.  {


3.     Student s1;  // Create an object of class student


4.    


5.     s1.read();


6.


7.     s1.display();


8.   }


9.








s1, execute your read() function.





void read(Student& s);











    Student stud;


  read(stud);





  s1.read();








class Student


 {


   char name[20];


   float gpa;


  public:


     void read()


     {


       cout << "\nEnter name: ";


       cin >> name;





       cout << "\nEnter gpa: ";


       cin >> gpa;


     }    


  


     void display()


      {


         cout << endl << name << "  " << gpa;


      } 


  };    





class Student


 {


   char name[20];


   float gpa;


  public:


    void read();


    void display();


 };    





     void Student::read()


     {


       cout << "\nEnter name: ";


       cin >> name;





       cout << "\nEnter gpa: ";


       cin >> gpa;


     }    


  


     void Student::display()


      {


         cout << endl << name << "  " << gpa;


      } 








Student::





void Student::read()








The function read() belongs to the Student class and has a void parameter list and a void return.
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