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CIS 4150 Lecture 5


Exceptions

Observe the code below, which we borrowed from the last lecture. Suppose that in response to our request for input, the user typed “5h6” or some other invalid number.


The program would generate an exception and terminate. An exception is an error that occurs during the execution of the program potentially causing an abnormal ending to the program. In mainframe programming, this used to be called an ABEND. The error message would look like:


Observe the highlighted first line. This indicates that a particular form of exception occurred, a NumberFormatException exception to be precise. It also indicates the data that generated the exception, “5h6” in this case. The last line in the message indicates the line of code in the program where the error occurred.

Now it is inevitable that the users will make errors like that. When it occurs, do you want your program to just “crash”? Of course not! We therefore have to find a way to handle these exceptions gracefully.

The answer lie in a thing called the “try – throw” and “catch” constructs. Any function that can experience problems during execution is said to “throw” an exception. For example, in out program, the parseInt() function of the Integer class will run into problems if it encounters a String with non-numeric elements, e.g. the “5h6” that we entered. 

In such an event, it “throws” an exception; to be precise it throws a NumberFormatException. The sight of this particular exception will clue the programmer as to what type of error occurred.

Every statement that can potentially throw an exception should be enclosed in a “try” construct. It would look like this:


Lines 1-3 comprise a try construct. The interpreter is asked to “try” the statements in the body of the construct. If the input is invalid and an exception is “thrown” by the statement in line 2, the construct in lines 4 – 7 “catch” the exception. This particular catch construct catches ONLY number format exceptions generated by the try construct immediately preceding it.

In the body of the catch construct, line 6, is the action we wish to take in the event of a thrown exception. In this case, we just put a message on the screen.

If no exception is thrown, the interpreter ignores the catch construct.

In our program, if invalid input is entered, the error message is displayed and the program ends normally. 

A refinement of this code appears below:


Observe the highlighted areas. Line 9 creates a boolean object named ok. According to the rules of initialization, this would have an initial value of false.

In line 11, we start a “do” loop which ends in line 22. This loop will continue iterations as long as the object “ok” has a value of false.

In line 14, in the “try” construct, we set ok to true. 

In line 20, in the catch construct, we set it to false. The only way that this line will execute is if an exception is thrown, and the catch construct was entered. 

In line 22, the end of the ‘do – while’, if the exception was thrown, ok will be false and the user will have to enter the data again. This forces the user to stay in the loop until valid input is entered.

If the exception was not thrown, ok will be true and the loop will end.

One try construct can have a number of statements that generate exceptions and a number of catch constructs at the end. The form would be:


It is the responsibility of the programmer to ensure that all possible exceptions that can be generated by his/her code are properly handled.

Arrays

Lets play with an array. Consider the following code:


Armed with our knowledge of C++, in line 8, we attempt to create an array of int objects. This unfortunately does not work. It generates an error message of the form:


This highlights a very important point. In Java, Arrays are regarded as objects derived from the Super class Object. Whenever we create an array, we are creating an object of the type Array. As such, the syntax for creating an array follows the syntax for creating other objects. It would look like:


The integer (12) in the index operator indicates the size of the array.

We amend the following line as indicated and this time our program executes successfully. 

The fact that the array is an object allows us certain privileges. Observe the next bit of code:


In line 7 we create an array of size seven(7). In line 9, we create an int object named len then we initialize it with the value of:

               var.length;

Now what does that mean? Well var is the name of the Array object that we created in line 7. Every array object has an attribute called “length”, which, as you may guess, contains the length of the array. 

Line 9, therefore, stores the length of the array var in the int object len.

The “+” operator

Line 11, the output statement, also has something interesting. Consider the second argument:


The second argument is composed of two objects:

1. The String "\nThe length of var is "

2. And the int object “len”
When we send more than one object to the output stream, we concatenate them by using the plus (+) operator.

Now look at the second object,  “len”. This is an int object and we have already learned that the showMessageDialog() function cannot handle int objects. They must be converted to Strings. So why have we not done that?

The answer is that the plus (+) operator has done it for us. Before it joined len to the preceding String ("\nThe length of var is "), it had to convert “len” to a String as well.

JtextArea

Earlier, when we output the contents of the array, you may have experienced some dissatisfaction with the results. Each element was displayed in an individual dialog box that had to be “clicked” before the next value appeared. Suppose we had to display all the values on the screen at the same time?

The answer to this problem lies in a class named JTextArea. A JTextArea object is a multi-line area that displays plain text. We are going to:

1. Create a JTextArea object 

2. Add our output to the JTextArea Object

3. Use the showMessageDialog() function to display our JTextArea object

Observe the following code:


Line 2 imports the JTextArea class and in line 9, we create a new JTextArea object named “output”.

In line 11, we start a “for” loop that will iterate 12 times.

In line 12, we add text to the object “output”. Please note that like the showMessageDialog() function, the JTextArea object cannot handle numeric data. It must be converted to Strings. However, because we are using the plus (+) operator, the conversion is done for us.

The argument to the append function:

      "\nElement # " + (n+1) + " = " + var[n]

Simply creates a simple statement of the form:

         Element # 1 = 0

In the next lecture, we will start to consider the topics of functions and file output and input.

It is assumed that all students are conversant with the subject of Arrays. If not, it is advised that you study the first four lectures of the CIS 4100 course on my web site.














import javax.swing.JOptionPane;


 


public class Temp


{


   static public void main(String[] args)


   {	





      int var[12];


       for(int n = 0; n < 12; n++)


          JOptionPane.showMessageDialog(null, String.valueOf(var[n]));	    


    }


 }





--------------------Configuration: j2sdk1.4.0_01 <Default>--------------------


C:\Program Files\Xinox Software\JCreator LE\MyProjects\Temp\Temp.java:8: ']' expected


		int var[12];


                        ^


1 error





Process completed.





int var[] = new int[12];





import javax.swing.JOptionPane;


  


public class Temp


{


    static public void main(String[] args)


    {		


           int var[] = new int[12];


    


              int len = var.length;


  


             JOptionPane.showMessageDialog(null, "\nThe length of var is " + len);	    


      }


 }





"\nThe length of var is " + len





import javax.swing.JOptionPane;


import javax.swing.JTextArea;





public class Temp


{


static public void main(String[] args)


{	


          int var[] = new int[12];


     


         JTextArea output = new JTextArea();


   


         for(int n = 0; n < 12; n++)


                 output.append("\nElement # " + (n+1) + " = " + var[n]);


  


         JOptionPane.showMessageDialog(null, output);	    


  }


}





import javax.swing.JOptionPane;


 


public class Temp


{


   static public void main(String[] args)


    {	


            int num = 0;


            String input = new String();


  


             input = JOptionPane.showInputDialog("\nEnter a number\n");


         


             num = Integer.parseInt(input);


           


             JOptionPane.showMessageDialog(null,String.valueOf(num));


      }


  }





Exception in thread "main" java.lang.NumberFormatException: 5h6


        at java.lang.Integer.parseInt(Integer.java:435)


        at java.lang.Integer.parseInt(Integer.java:476)


        at Temp.main(Temp.java:12)





try{


        num = Integer.parseInt(input);


     }


      catch(NumberFormatException e)


       {


               JOptionPane.showMessageDialog(null,"\nThe input was invalid\n");


        }            	





import javax.swing.JOptionPane;


 


public class Temp


{


    static public void main(String[] args)


     {		


           int num = 0;


          String input = new String();


           boolean ok;


  


         do{


                   input = JOptionPane.showInputDialog("\nEnter a number\n");


                  try{


                            ok = true


                            num = Integer.parseInt(input);


                       }


                 catch(NumberFormatException e)


                      {


                           JOptionPane.showMessageDialog(null,"\nThe input was invalid\n");


                           ok = false;


                      }


               }while(ok == false);


        


              JOptionPane.showMessageDialog(null,String.valueOf(num));


         }


     }








try


  {


   


          Multiple statements that throw exceptions here





 }


catch(NumberFormatException e)


{





}


catch(IOExcetion e)


{





}








