Lecture 2: More Classes

One of the major ways in which classes can help design more complex programs is when classes are defined such that an object is constructed out of previously created objects. For example, consider the pre-test program of writing a program that manages a phonebook of up to ten people. We can create a second class as follows:

public class PhoneBook {

     private PhoneBookEntry[] book;

     private int cur_entry;

     public PhoneBook() {

          book = new PhoneBookEntry[10];

          cur_entry = 0;

     }

     ...

}

In essence, a PhoneBook object contains two components: an array of PhoneBookEntry and an integer. Once this class is written, we can then incorporate a PhoneBook object into an even more complex class or application. Even when we have more complex objects, the rules are always the same:

1) Call the constructor to instantiate the object.

2) You may only call public methods outside of the class.

3) You may only access public variables outside of a class.

For example, this means that in the PhoneBook class, you can NOT access a private variable of a PhoneBookEntry object.

For each method, let's look at some of the specific implementation points:

1) add - simply adds the entry passed in as long as the phone book isn't full. Notice that we just use cur_entry and not something.cur_entry.

2) Here we utilize the toString method in the PhoneBookEntry class.

3) Search - same here!

4) searchNumMatches and getIndex are very similar to search but returns different information.

5) changeLastName and changeNumber: Notice how we must call the appropriate PhoneBookEntry methods, through book[index]...

6) menu is static because it isn't necessary to have a PhoneBook object to carry out this task.

7) doChangeName and doChangeNumber are added to reduce the complexity of main. Notice where other methods weren't created, for example for menu option #3. Also, notice the BufferedReader passed in.

In designing a class, it's important to decide:

1) What instance variables will comprise my object

2) What methods will be instance and what will be static

3) What parameters do I need to pass to each of my methods

4) What will each of my methods return

Also, when coding, it's always important to understand whether you are inside of the class of the object you are using or outside. Notice the difference in syntax in a instance method vs. a non-instance method of a class, like main. The difference in syntax is significant, because there's important differences in meaning behind the syntactic differences.

One idea I haven't mentioned yet is the idea of method overloading. You are allowed to call two different methods the same thing as long as the types of their parameters don't all match.

So, if we wanted to, we could add a method to the PhoneBookEntry class as follows:

public void changeNumber(int first, int last) {

     number = 10000*first+last;

}

Here we assume that first is the first three digits of the number and last is the last 4. The compiler knows which changeNumber we mean simply by looking at the different parameter lists.

