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CIS 4150 Lecture 11

It will have occurred to the thoughtful person that there is something missing from our solutions thus far. We refer of course, to the fact that we almost never now how many records there are in a file. There may be two records or there may be two thousand records. How do we create a program that handles this uncertainty?

None of the structures that we have seen so far can adequately handle it. We need a new type of structure. We need a Vector.

In math a vector is a representation of a concept that has a physical attribute such as size or displacement as well as direction.

In programming, a Vector is an Array that can grow. Typically we start a Vector with no elements then add as many as our memory will allow.

We create a vector in the usual manner:


Our procedure will be as follows:

1. Read in a line of text

2. Parse it into tokens

3. Create a Customer object

4. Populate its’ data-members with the tokens

5. Add Customer object to Vector

6. Check if more lines

a.  if more, repeat # 2

b. if no more, end loop

7. Create Customer array same size as vector

8. Copy Vector into array

9. Print array using JOptionPane

10. Sort Array

11.  Print Array again

Observe the following program:



We will assume that the program also contains the Customer class that we have been playing with in the last few lectures. Most of the code in this program should be familiar to us so we will concentrate on the new snippets of code,


In line 5, we create a reference to an Array of Customer references but we do not create the Customer references.

In line 6, we create a Customer reference called cusIn.

In Line 9, we create a new Vector object vec.


In line 31, we create a new Customer object referenced by cusIn, the reference created in line 6.


In line 39, we use the add() method of the Vector class to add the object referenced by cusIn to the vector object vec.

When the loop (lines 25 – 42) has finished executing therefore, the Vector object vec will have references to all the Customer objects created in the loop.

You will note that we simply added the Customer objects to the Vector without bothering about the data-type. This is okay because the Vector object stores its contents as references of type Object.

This means that the Vector object cannot sort its contents because the class Object does not implement the interface Comparable.

To sort the list of Customer objects, we need to copy it into a Customer array. To do this we use the function:


Before using this function, however, we must construct a Customer array of appropriate size. To do this we use the size() method of the Vector class:


In line 50 we say:


“arr” is the reference  to the Customer Array that we created in line 5. Here we add the references to it. How many references? We use the size() method of the Vector object to determine that. This way the Array will be of the exact size needed.


In line 52, we use the copyInto() function to copy the contents of the Vector into the Customer array.

From this point, it is simply a matter of calling the Arrays.sort() function to sort the Array.

Inheritance

Today, we begin an investigation of Inheritance.

Inheritance is the process by which we create a class based on another class. Inheritance is nothing strange to us. Let us consider cars. Pretend that there is a general concept called a car. 

· A car has attributes: wheels, doors and an engine amongst other things. 

· A car has behavior: it drives along roads carrying people.

There is a thing called a sedan. A sedan has everything that a car has plus some other things specific to sedans:

· Four doors, four wheels and a hardtop.

In other words, sedan inherits from the class car.

There is a thing called a Toyota sedan. A Toyota sedan has every thing a sedan has plus some things specific to Toyota vehicles. So we see that sedan inherits from car and Toyota sedan inherits from sedan. We can depict the relationship as follows:






The concept of the car is called the “Base Class”. The “Sedan” inherits from “Car” and is said to be a “Derived Class” of Car. ‘Toyota Sedan” inherits from “Sedan” and is a derived class of ‘Sedan”.

No doubt you can think of hundreds of similar examples. Pit bulls derive from the general class dog; College Professors derive from the base class “Torturer” and so forth.

So what does that have to do with Java?

Object Oriented Languages were designed to more easily model real life. Since inheritance so pervades real life, it was decided to give Object Oriented Languages this capability. In Java, we can create a class that derives from another class, a class that has everything that the original class has plus something extra.

So how does that work?

Let us look at our old friend the Customer class again.  Let us pretend that in our business there are two types of customers: 

· CarRepair customers

· Hairdressing customers

Okay, it’s a very odd business. Billy Bob, an Auto mechanic, married a hairdresser named LaVerne and they decided to do the books together. Don’t worry about it.

Any way, CarRepair customers need to record the Type of car and the repair type.

Hairdressing customers need to record the treatment

The necessary information looks like:


We note that in both Customer types, there is a need for:

· Name

· Balance

We therefore create a class called Customer that contains these two common attributes.


Actually we just borrowed this from the last lecture. This example is somewhat rigged but no matter.

The class customer is called the base class in C++ and the super class in Java. 

We are going to create two new classes based on this super class:

1. CarRepair to hold Billy Bob’s customers

2. Haircare to hold LaVerne’s customers


Observe the above bit of code. Not very impressive looking is it. Actually, however, quite a lot is going on here. Observe the “stuff after the class “tag” CarRepair, namely:


This literally means that the class CarRepair is an extension of the class Customer. In other words, the class CarRepair contains everything that the Customer class has.

Lovely! What does it mean?

It means that despite the empty namespace of the class, the CarRepair class now has everything that the Student class has. Indeed, if we were to write the following code, it would compile and run very nicely:


This is because although the setBalance() and setName() functions do not appear in the namespace of the CarRepair, it has inherited them from its “super” class, Customer.

What about the something extra, the car type and repair type?

We did say that in addition to the Customer stuff the CarRepair class contained a car type and a repair type, so let’s include them. The CarRepair class would now look like this:


We have added two private members to the CarRepair class a string object called “carType” and another string called “repairType. The CarRepair class is now therefore a Customer object with something extra.

What about the display method for the CarRepair class?

Since the CarRepair class has new attributes, the toString() method that it inherited from the Customer class is no longer adequate. The toString() does not display the car type and the repair type.

Clearly, the CarRepair class needs its own toString() function.

To do that, we need to override the toString() method in the super class. This is very simply done. We merely place the new function in the public namespace of the Customer class thusly:


Note that the method header is exactly the same as the one in the super class. This has the effect of obscuring the method in the super class. This is called overriding the method. We now have to write definition of the method. We attempt to write it as follows:



In other words we attempt to return a string containing all the elements of the class:

· name

· balance

· carType

· repairType

Good-looking code is it not. Unfortunately it will not work. The compiler gives us the following messages:


Observe the shaded portions. It informs us that the CarRepair class does NOT have access to the Customer data-members “name” and “balance”.

Why is this? We did inherit them from the Customer class didn’t we?

Well yes we did. However, we inherited them as private members. When we inherit a private member from a Base class, a function of the derived class CAN NOT access that member. 

It is rather like being left a trust fund by a rich uncle with the proviso that you can’t touch it until you are 35 or something. You have it, but you can’t touch it. Well it’s the same way with inherited private members. We have them, but we can’t touch them.

So what can we do about that?

Well there are two ways to get around this problem, the quick and dirty way and the elegant approved way. Let’s go quick and dirty first. 

So far our class specifications have contained only two access specifiers, public and private. private data-members, as we have just discovered, are not accessible by derived classes. We now introduce a new access specifier, protected.

protected is almost exactly the same as private with one important difference. Data-members in the protected section are accessible to derived classes. They are not accessible by other classes. 

If therefore we were to change the access-specification in our Customer class from private to protected, the code will work as we have written it because now the CarRepair class has access to the data-members of the Student class. Our Customer class would now look like:


The elegant approved method

The other method of addressing our little problem pre-supposes that we are unable or unwilling to change the access specification in the base-class. Indeed this is very often the case.  When deriving a new class we often do not have the access to the super class necessary to amend it, so we have to do something else.

When we consider what we want done in the toString() method of the derived class, we observe that much of the work is already done in the toString method of the super class. 

For example, in the derived toString() function we wish to display the name, balance, car type and repair Type.

It would be nice if in the derived toString() function we could simply call the super class toString() function to get the name and balance then simply add the car type and repair type. Indeed we can do exactly that. Observe the following code:


Observe the shaded portion. We call the toString() function of the super class. 

Observe the syntax. If we were simply to write:


That would call the toString() function of the class to which the function belonged, namely, the CarRepair class. We need a way to indicate that we don not want the CarRepair toString() function but the Customer toString() method. Therefore we precede the function call with:  super.

This ensures that we call the toString() function of the super class will be called.

In the next lecture we will continue our discussion of Inheritance and the details of Billy Bob and LaVerne’s data schema.

Vector vec = new Vector();





public class Temp10


  {


    static public void main(String[] args)


     {


         Customer arr[];


         Customer cusIn;


         String output = new String();


 


          Vector vec = new Vector();


 


           StringTokenizer breaker;


           String token = null;


           String input = null;


           FileReader file = null;


         BufferedReader buff = null;


 


         try


               {


                  file = new FileReader("Lect8Data.txt");


 


                   buff = new BufferedReader(file);			      


 


                    input = buff.readLine();


 


                    while(input != null)


                      {


                           breaker = new StringTokenizer(input,",");


                  


                            token = breaker.nextToken();


 


                            cusIn = new Customer();


 


                            cusIn.setName(token);


 


                             token = breaker.nextToken();


 


                             cusIn.setBalance(Double.parseDouble(token));		    	


 


                             vec.add(cusIn);


 


                              input = buff.readLine();		    	


                        }


                   buff.close();


                    file.close();


                 }


                 catch(IOException e)


                    {


                         JOptionPane.showMessageDialog(null,e);


                    }

















}


arr = new Customer[vec.size()];


 


  vec.copyInto(arr);


 


   for(int n = 0; n < arr.length; n++)


           output += ("\n" + arr[n]);


 


   JOptionPane.showMessageDialog(null,output, "Unsorted array", 


                                                           JOptionPane.PLAIN_MESSAGE);	


 


    Arrays.sort(arr);


 


     output = "";


 


      for(int n = 0; n < arr.length; n++)


                output += ("\n" + arr[n]);


 


       JOptionPane.showMessageDialog(null,output, "Sorted array", 


                                                               JOptionPane.PLAIN_MESSAGE);


 


        System.exit(0);


     }


  }








         Customer arr[];


          Customer cusIn;


          String output = new String();


 


           Vector vec = new Vector();


 








                            31.  cusIn = new Customer();





               39.   vec.add(cusIn);





void�
� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\util\Vector.html" \l "copyInto(java.lang.Object[])" ��copyInto�(� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\lang\Object.html" ��Object�[] anArray) �          Copies the components of this vector into the specified array.�
�






 int�
� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\util\Vector.html" \l "size()" ��size�() �          Returns the number of components in this vector.�
�






50.  arr = new Customer[vec.size()];





52.   vec.copyInto(arr);





Car





Sedan





Toyota Sedan





class Customer implements Comparable


{


    private String name;


    private double balance;


  


     public int compareTo(Object c)


       {


            Customer obj = (Customer)c;


           return this.getName().compareTo(obj.getName());


        }


  


     public Customer()        	{ name = "No Name";   balance = 0;}


     public Customer(String n, double b) { name = n; balance = b;}


 


     public void setName(String n) 	    { name = n;}


     public void setBalance(double b)    { balance = b;}


 


      public String getName()             { return name;}


      public double getBalance()          { return balance;}


 


      public String toString()            


          {


                DecimalFormat format1 = new DecimalFormat("$###,##0.00");


       


                 return (name + "     "+ format1.format(balance));


            }


     };











extends Customer








C:\Documents and Settings\lectern\Desktop\JavaSource\Temp11.java:46: name has private access in Customer


	 	 return (name + "     " +format1.format(balance) + "  " + carType + "  " + repairType);





C:\Documents and Settings\lectern\Desktop\JavaSource\Temp11.java:46: balance has private access in Customer


	 	 return (name + "     " +format1.format(balance) + "  " + carType + "  " + repairType);








public class Temp11


  {


   	static public void main(String[] args)


   	{


   		CarRepair car = new CarRepair();


        	car.setName("Jimmy Lee Roberts");


   		car.setBalance(240.00);


 


            	JOptionPane.showMessageDialog(null, car);


   	}


  }











class CarRepair extends Customer


  {


    	private string carType;


  	private string repairType;


  };








class CarRepair extends Customer


  {


  	private String carType;


  	private String repairType;


  	public String toString()            


  	 {


         //empty function body


       }


  };








public String toString()            


 {


 	DecimalFormat format1 = new DecimalFormat("$###,##0.00");


	 	


 	 return (name + "     " +format1.format(balance) + "  " + 


             carType + "  " + repairType);


	 	


 }








class Customer implements Comparable


{


	protected String name;


	protected double balance;


	:


     : 














 public String toString()            


 {


 	DecimalFormat format1 = new decimalFormat("$###,##0.00");


	 	


	return (super.toString() + "  " + carType + "  " + 


             repairType);


	 	


     }


   








         toString();





Car Repair Customers


Name


Balance


Car Type


Reapair Type





Hairdressing Customers


Name


Balance


Treatment Type





class CarRepair extends Customer


  {


  





    };


 








