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CIS 4150 Lecture 6

Consider the following program:


Up to this time, we have written our programs using one function, main(). As we well know, most programs use many functions. The preceding program uses three. They are highlighted for easy identification. They are respectively:

· main()

· getInput()

· showInput()

Let’s look at main first. In line 8,


 We create an Array of String objects called input. Please note the syntax we use to create the Array.

In line 10, we issue a function call to the function getInput() sending the Array “input” as argument:

   

In line 12, we issue another function call, this time to the function showInput(), again sending the array input as argument.


Our main() is extremely simple because most of the work is done in the other functions.

getInput()

Let’s look at the header of the getInput() function. 


You will observe that we have made it a static function. This is extremely important. A static function CANNOT call a non-static function. 

You will recall that main() is a static function ( look at its’ header again). This means that any function that main() calls must also be static. For this reason, both getInput() and showInput() are made static.

The parameter list is worthy of comment.


You will recall from C++, that the index operator ( [ ] ) indicates that the object being passed is an Array. The data-type of the Array is of type String and its parameter name is str. 

In line 19, we start a “for” loop.


Observe the test expression. Here we use the length attribute of the Array object str. 

In line 20, we use the showInputDialog() function of JOptionPane to capture the input from the keyboard. 


This input is assigned to the elements of the Array in turn. The elements are of course of type String.

In line 10, we pass the object input to the getInput() function. Since input is really a reference to the Array, when we pass it to a function, we are really passing an address. For that reason, when the function works on the Object passed, it is working on the ACTUAL object represented by that address, not a copy.

In other words, every time you pass a reference, you are passing by reference. 

In Java, one cannot explicitly state what passing convention is to be used as in C++. All references are of course passed by reference. Primitives are always passed by value. They cannot be passed by reference.

When this function terminates, therefore, the Array object passed to the function will contain the data garnered from the keyboard.

showInput()

The showInput() function is also a static function as discussed above and also receives a String Array.


In line 27 shown above, we create a JTextArea object named output to hold our text.


As shown in lines 29 & 30 above, we use a “for” loop to append our text to the JTextArea object called output.


In line 32, we use the showMessageDialog() function to display the JTextArea object output which now contains our text.

When this program starts, main() executes, which calls getInput() to get the user’s input,  then showInput() to display the data collected.

Scroll bars

Before we leave this section, suppose the text in the JTextArea object is too much to fit on the screen comfortably. In such an event, one would wish to add a scroll bar. 

Examine the rewritten showInput() function below.


In line 4, we create a new type of object, an object called a JScrollPane object. Not surprisingly, this requires the import of the javax.swing.JScrollPane class.

The arguments sent are:

1. The JTextArea object output created in line 3. Note that this object has been created with 5 lines and 8 columns

2. A constant called “JScrollPane.VERTICAL_SCROLLBAR_ALWAYS” which specifies that the vertical scroll bar should always be visible. This constant is already defined

3. Another constant called “JScrollPane.HORIZONTAL_SCROLLBAR_AS_NEEDED” which specifies that the horizontal scroll bar would only be shown when needed.

In line 4, The JScrollPane object is “wrapped around” the output object. In line 9, instead of the JTextArea object, we display the JScrollPane object that now incorporates the output object.

How about sending the data to a file instead of the screen?

Java has a rich (and complex) I/O capability. We will approach the simplest forms of this capability in this course. 

File output is usually of two types:

· Byte-data. In other words binary code

· Character data: Recognizable alphabetic and numeric data.

Let us set up a problem. We wish to write a string to a file. The string, of course, represents character data. We therefore need to use Classes whose specific job is writing character data to files.

The first of these classes is a class called FileWriter. This class is found in the java.io package. Basically, given a file name, an Object of this class will write characters to the file represented by the file-name.

One of the constructors for this class is:


In other words, we create the FileWriter object with the name of a file and henceforth, the FileWriter object is able to write to this file.

Let us imagine that we want to write to a file named “Names.txt”. To create a FileWriter object capable of writing to this file we would write:


This statement creates a FileWriter reference called nameWriter. This reference is given the address of a new FileWriter object that is tied to a file name “Names.txt”. 

When commanded, the FileWriter object will immediately write data to the file. This however can be inefficient. It would be more efficient to buffer the output. In other words, we would want to accumulate the output, and then write it to the file at an opportune moment in processor operations. This process is called “buffering”.

To accomplish this, we use another class called BufferedWriter that is also a member of the java.io package. The BufferedWriter object accepts the data from the FileWriter object then, as we said before, writes it an opportune time. 

To accomplish this we must create a BufferedWriter object that is “wrapped around” the FileWriter object. In other words, we create a BufferedWriter object with the FileWriter object as argument.

To summarize the concept, the FileWriter object attempts to write to its’ captive file. The output does not get to the file, though; instead the BufferedWriter buffers it. The BufferedWriter will write the output to the file at an opportune time.

The following code will write a string to a file:


In line 1, we import the entire java.io package. This was not necessary; we could have imported just the two classes required, FileWriter and BufferedWriter.

In Line 6, we create a string object that contains the message “This is the output string”.

In Line 8, we start a “try” construct and in line 10, within the try construct, we find this line:


This line creates and references a new FileWriter object that is tied to a file named “Names.txt”. 

We have named the reference to this FileWriter object nameWriter.

The next line, shown below, creates a BufferedWriter that is “wrapped” around the FileWriter object:


This BufferedWriter object has been named “out”. This is the object that we will use to write to the file.

Perusing the BufferedWriter API, we find the following function that it inherited from its super class “Writer”.


Accordingly, we use this function to write our string to the file:


In lines 16 & 18, we close the BufferedWriter and the FileWriter object thusly:


Please note the order in which the objects are closed. The BufferedWriter is closed BEFORE the FileWriter object. To do the reverse would generate an IOException.

Indeed, in this particular example, all the statements in the “try” construct can potentially throw exceptions. Unfortunately, they all throw the same exception, the  “IOException”.

In this event, if an IOException is thrown in the “try” construct, how do we know which statement was responsible for it? The answer is that we cannot know. In such an event, we would have to place “error-trapping” code in our program to identify the offending statement. See the example below:


Lines 30, 32, 34, 36 & 38 represent “error traps”. In the event that a statement throws an exception, the flow-of-control skips all subsequent statements and jumps immediately to the “catch” construct.

For example, suppose line 33, the write() statement, encountered a problem and threw an exception, lines 34 to 38 will not execute. Since the “error-trap” is on line 34, the absence of that message on the screen would alert us that the statement immediately prior to it caused an Exception.

The error trapping code will be of course removed after the programmer has solved the problem.

In our next lecture, we will consider the generation of HTML pages.

import javax.swing.JOptionPane;


import javax.swing.JTextArea;


  


public class Temp2


{


   static public void main(String args[])


     {


            String[] input = new String[3];


   


            getInput(input);


  


             showInput(input);


  


            System.exit(0);


    }


  


   static void getInput(String[] str)


     {


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


                 str[n] = JOptionPane.showInputDialog("\nEnter a name");


  


           return;


     }


  


    static void showInput(String[] str)


     {


              JTextArea output = new JTextArea();


   


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


                    output.append("\nName # " + (n + 1) + ":  " +str[n]);


  


              JOptionPane.showMessageDialog(null, output);


 


              return;    


        }		


 }





            String[] input = new String[3];





            getInput(input);





showInput(input);





   static void getInput(String[] str)





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





String[] str





    str[n] = JOptionPane.showInputDialog("\nEnter a name");








     JTextArea output = new JTextArea();








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


        output.append("\nName # " + (n + 1) + ":  " +str[n]);








     JOptionPane.showMessageDialog(null, output);








static void showInput(String[] str)


{


      JTextArea output = new JTextArea(5, 8);


       JScrollPane scroll = new JScrollPane(output,  


                            JScrollPane.VERTICAL_SCROLLBAR_ALWAYS, 


                            JScrollPane.HORIZONTAL_SCROLLBAR_AS_NEEDED);


   


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


               output.append("\nName # " + (n + 1) + ":  " +str[n]);


  


        JOptionPane.showMessageDialog(null, scroll);


        return;    


   }
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FileWriter nameWriter = new FileWriter(“Names.txt”);





import java.io.*;





public class Temp3


{


static public void main(String args[])


{


        String output = new String("\nThis is the output string");


  


      try


        {


              FileWriter nameWriter = new FileWriter("Names.txt");  // Create FileWriter		


 


              BufferedWriter out = new BufferedWriter(nameWriter);  // Create BufferedWriter	    


  


              out.write(output);				// Attempt to write the data to file


  


              out.close();  					// Close Buffer		


  


              nameWriter.close();  			// close writer


         }	


         catch(IOException e)


          {


                     System.out.println("\nI.O Exception");	


           }


   }// End of main()	


 }
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     FileWriter nameWriter = new FileWriter("Names.txt");  // Create FileWriter	





              BufferedWriter out = new BufferedWriter(nameWriter);  // Create BufferedWriter





        out.write(output);				// Attempt to write the data to file








                out.close();  					// Close Buffer		





               nameWriter.close();  			// close writer








      try


        {


              FileWriter nameWriter = new FileWriter("Names.txt");  // Create FileWriter		


                               System.out.println(“\nFileWriter created”);


              BufferedWriter out = new BufferedWriter(nameWriter);  // Create BufferedWriter	    


  		    System.out.println(“\nBufferedWriter created”);


              out.write(output);				// Attempt to write the data to file


  		   System.out.println(“\nwrite to file completed”);


              out.close();  					// Close Buffer		


  		    System.out.println(“\nBufferedWriter closed”);      


              nameWriter.close();  			// close writer


                             System.out.println(“\nFileWriter closed”);      


         }	


         catch(IOException e)


          {


                     System.out.println("\nI/O Exception");	


           }











