Lecture 10

A little aside.

You are no doubt aware that the extraction operator ( >> ) is incapable of reading white space (blanks). Therefore we are not able to input ( or  cin as we term it)  a string containing a blank. If we try to input "John Brown" for example, we would only get "John" into the char array. In order to input strings with blanks, we have to use a different method. In the istream class, there is a function named getline() that has the declaration:


As a member of the istream class, the function must  be used with an object of that class, for example the cin object.

· The first parameter (char* ) indicates a pointer to a char array.

· The second parameter must be an integer value indicating the maximum number of characters to be read into the array

· The third parameter is optional. It indicates that notwithstanding the number of characters you have indicated with the second parameter, it will stop reading when it hits the new-line character

Before this function is deployed, however, the input buffer should be cleared. 

What is the input buffer ? 

The input buffer is that area of memory where the machine stores your keystrokes. If the buffer contains something for example a new line character, when the getline function is deployed, the function will simply accept that character as its input and move on. To flush the input buffer we can use one of two functions:

· cin.ignore();

· fflush(stdin);

Both have the effect of emptying the input buffer. The aregument to the fflush() function. stdin, is a FILE pointer that is tied to the standard input device, the keyboard in other words.

An example of its usage appears below:


Try it out. And now, back to class functions, destructors to be precise.

What is a destructor?

Definition: A destructor is a function that executes whenever an object is destroyed or goes out of existence.

The destructor is the opposite of the constructor. The constructor executes when the object comes into existence. The destructor executes when the object goes out of existence. We recognize a destructor by three things:

1. Its name is the same as the class (like the constructor)

2. It has no return type (like the  constructor)

3. It is preceded by the tilde sign ( ~ ).

Therefore the constructor of the Student class would look like:


The destructor NEVER takes a parameter therefore it cannot be overloaded. Therefore, there can only be ONE destructor in any class.

What do we use it for?

The destructor is mostly used when a class contains indirect objects. A pointer to another object indicates an indirect object. Therefore if a class has a pointer to an object, the object referenced by the pointer is termed an indirect object. When an object goes out of existence, its' indirect objects, those that have been created using Dynamic Memory Allocation may have to be destroyed. Should they not be destroyed, they will persist in memory taking up space. They will form a "memory leak" in other words. 

In the classes we have designed thus far, this has not been a problem because there have been no indirect objects. Therefore, a destructor, if we should define it, would have an empty function body. This is about to change however, as we create more complex classes.

Tell me about modifiers.

A modifier function is one that in some way changes one or more of the data-members of an object. The values in the data-members are collectively referred to as the value of the object. A modifier therefore is a function that changes the value of the object.

Modifiers come in  two flavors:

· I/O modifiers

· Non I/O modifiers

What is an I/O Modifier?

The term I/O means input/output. An I/O modifier is a function that modifies the object using input/output. By input/output we mean input from a keyboard or from a file or output to the screen or to a file. As a general rule at this level, if the function changes at least one of the data-members and uses either cin or cout, it's an I/O modifier.

Here is a classic I/O modifier. Almost every class has one like it.


Here we have a function that will modify the data-members, hence it is a modifier function. It will allow user input therefore it must use I/O objects. In short, it is an I/O modifier.

The definition of this function would probably look like:


In main(), this function would be used thusly:


As I have stated before, it is accepted practice to go easy on I/O modifiers. We do not have too many in any one class. Indeed one (1) is regarded as a good round number in this regard. Generally, even though it is quite possible to write I/O modifiers to service each data member separately for example :


Only very rarely would you see such a function in a class. We will not include it in our Student class. 

What about Non I/O modifiers?

If an I/O modifier is one that modifies the object  using I/O objects, then you can infer that a NON I/O modifier is one that modifies the object WITHOUT using I/O.

Here is an example for the student class:


This function will modify the name variable of the Student class. The function will take the value of the parameter n and copy it into the name variable. The definition of this function would look like this:


You will note that there is no use of I/O objects in this modifier, therefore it is a non I/O modifier.

In main, we could use this function thusly:


In general, every data-member of your class should have its own Non I/O modifier. That is, every data-member that is not calculated in some way. For example, if your class contained a data-member called salary, you would not want to have a non I/O modifier for that member. Its' value should come from a function that calculates it.

Our class Declaration should now look like this:


Observe that we have placed a NON I/O modifier for the gpa data-member.

Now. About accessors …

An accessor is a function that allows the user to access or look at the value of one or more data-members WITHOUT changing the value of the object. An example for the Student class would be:


This function, getName(), will return the value of the name variable of a Student object. Observe the return type of the function. It is:

                char *

Remember that the name data-member is an array. Now in C++ we can return anything from a function except an array. We cannot return arrays from functions. Since we cannot return the array, we return its location. In other words we return the address of the array or a pointer to the array. The nomenclature char *  indicates that we will be returning a char pointer, a pointer that has the address of the first element of the array.

The definition will look like:


The name variable is defined as:

             char name[20];

It is a char array, therefore it has attached to it a pointer called name. When in the function definition we say

                 return name;

We are actually returning the pointer as we promised in the function's return type. In main() we would use it thusly:


In the above example, the getName() function returns a pointer to the name data-member. This pointer is inserted into the cout object. The cout object will then display the contents of the name array. 

As with the Non I/O modifiers, every data-member should have its own accessor. 

Another popular accessor has this format:


This function will allow the user to display the contents of a Student object in an attractive manner.  The definition of this function would be something like:


Our class would now look like:


What's next?

Next we enter the fascinating world of static class members.




   ~Student( );





istream& getline(char*, int, char = '\n');








void main()


 {


      char name[30];


      cout << "\nEnter the name: ";


      fflush(stdin);   // or cin.ignore();


      cin.getline(name, 29);





      cout << "\nThe name is: " << name  << endl;





       return;


  }


      











    void setName(char n[]);








void Student::setName(char n[])


	{


         strcpy(name, n);


		  


	}





    Student s1;      // create an object s1 of type


                     // Student 


    char sTemp[20];  // create an array for input


	


    cout << "\nPlease enter a name: ";


	cin >> sTemp;      // accept name from user





    s1.setName(sTemp);   // call setName() function


                          // to set the name of the


                          // s1 object           





class Student


{


	char name[20];


	float gpa;


  public:


	Student();


	Student(char n[]);





	void setName(char n[]);  // non I/O modifier


	void setGpa(float g);   // non I/O modifier





    void read();    // I/O modifier


 };





void read();  // This function will allow


              // a user to input values


              // into all the data-members  





	void Student::read()


	{


       fflush(stdin);


       cout << "\nPlease enter name: ";


	   cin.getline(name, 19);





	   cout << "\nPlease enter gpa: ";


	   cin >> gpa;


	}





void Student::readName()


	{


       fflush(stdin);


       cout << "\nPlease enter name: ";


	   cin.getline(name, 19);


    }











Student s1;  // create an object of type Student





s1.read();   // Call the read() function of the s1


             // object 





	char* getName(); 





char* Student::getName()


	{


		return name;


	}








void Student::display()


	{


       cout << endl


		    << setw(20) << name


			<< setw(5)  << gpa;


	}





 void display();  // Will display on screen the  


                  // value of all data-members





    Student s1;      // create an object s1 of type


                     // Student 


    char sTemp[20];  // create an array for input


	


    cout << "\nPlease enter a name: ";


	cin >> sTemp;      // accept name from user





    s1.setName(sTemp);   // call setName() function


                          // to set the name of the


                          // s1 object    


    cout  << "\nThe name is: "


          <<  s1.getName();  // Use the getName()


                            // function to display


                            // the name    





       





class Student


{


	char name[20];


	float gpa;


  public:


	Student();


	Student(char n[]);


	void setName(char n[]);


	void setGpa(float g);





	char* getName();


	float getGpa();





	void display();


	void read();


};
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