CIS 4150 Lecture 9

9
Java programming

Updated: 09/25/02

CIS Lecture 9

In our last lecture, we successfully read lines of text from a file into an array of Strings. In this lecture we are going to inflate our ambitions somewhat. We are going to read in the lines of text and break into its’ component parts and store them in an object designed to hold that data. 

For example, one line of text from the file Lect8Data.txt appears below.


It is immediately obvious that this line of text contains two pieces of data:

· A string  (AT&T)

· A number (43692347.89)
Perhaps this is the amount owed to the writer by AT&T (He wishes).

In any event, what we want to do is to break this line of text into its two parts and store the data in an object designed for it.

In lecture 8, we designed such an object: Observe the text below borrowed from lecture 8.


To hold the data in the line of text, we would need to create a Customer object and store the string AT&T in the name data-member and the amount 43692347.89 in the balance data-member. To store all the data in the file, we would need to create a number of Customer objects, an Array of them to be precise.

So let us to it. Examine the program below:



Let us assume that the usual import statements and the Customer class specification appear above the Temp7 class. 

Most of the code in this program is already familiar to us so we shall confine our discussions to new code. Let us examine lines 33 to 36 as shown below:


Line 33 creates a Customer array of size 5. Please note that this IS NOT an array of Customer objects. It is an array of Customer references. Each reference in the Array, for example cus[2], is initialized to null. This statement has created NO Customer objects.

Line 34 creates a reference to a Class of objects called StringTokenizer. Objects of this class have the ability to break a line of text into smaller portions called tokens. There are a number of ways to delineate tokens; spaces or commas are just two of the possible separators. Appropriately, we call this reference breaker.

Line 35 creates a String reference called “token” that will be used to hold the individual tokens separated from the Line of text.

Line 36 creates a String reference called “input” that will hold the line of text read from the file.

We know lines 37 through 43, but line 44 deserves comment. As shown below:


This line attempts to get a line of text from the file and stores it in the String referenced by “input”.

This line now has to be broken up or “tokenized” as we refer to the process.

The StringTokenizer class has a constructor of the form:


The first parameter refers to the String to be tokenized. The second parameter refers to the separator that the StringTokenizer will use to recognize separate tokens.

The default separator is space. That is, every time the StringTokenizer object sees a space, it assumes that one token has ended and another begun.

Let us look at our text again:


We see that the separator we use in our file is not the space character but rather the comma. In other words, we have to tell the StringTokenizer to ignore spaces and use the comma as the delimiter.

To do this, in line 48, we say:


This creates a StringTokenizer object dedicated to the String input that will use a comma as the separator between tokens.

In the StringTokenizer class, we find a function of the form:


This function will return a token from the String being tokenized. The first time it is called, it will return the first token in the String. Subsequent calls will return the following tokens until there are no more. If it is called when there are no more tokens, it will throw a NoSuchElementException Exception.

In line 50, we use the function to get the first token from the String and store that token in the String referenced by the identifier token. 

Our knowledge of the data tells us that this data should be stored in the name data-member of a Customer object; but first, we need a Customer object. Remember that line 33 did not create any Customer objects, only an Array of references. As a result, we now have to attach an actual object to one of those references.

Accordingly, in line 52 we say:


Creating a customer object and attaching it to a reference from the array.

In line 54, we use the new Customer objects setName() function to set the name data-member to the value held in “token”.

In line 56 we get the next token and in line 58 we use that token to set the balance data-member of the Customer object. 

Because the token is returned as a String, we must parse it into double form thusly:


Observe the shaded portion where we parse the String into a double.

The rest of the program should be obvious given the material already covered.

How would I get this data into an HTML table?

To do this, you would have to use the accessor functions to return the data to be emplaced in the table. In lecture 8 we did the following:


This would have to be amended to something like:


In line 28, we see that the “for” loop would be limited by a variable that knows how many objects are actually in the array(inCnt), not just its’ declared length. This value would probably be passed into the function.

Observe how in lines 33 & 39 we use the accessor methods of the Customer object to retrieve the data.

Suppose I want to sort the array of Customer objects

To do this, we could always write a sort() function that accepts the array and its’ length and performs some sort algorithm on the array. However, it would probably be more efficient to use one of the built in sort routines to do so. First, let’s sort an int array. 

Examine the program below:


In line 1, we import a new class, a class called Arrays (note the plural). This class contains a number of functions for handling Arrays including sorting them.

 In line 8 we create an int array initialized to some random and unordered values.

In line 10, we create String object to output this array and in lines 12 to 15, we do just that.

In the Arrays class, we find a function of the form:


According we use this function in line 17:


We send the static function sort() the reference to the array. When we again output the array in lines 21 to 24, we discover that it has indeed been sorted. 

What we would like to do is sort an array of Customer objects in the same fashion. Alas, the machine does not know how to sort Customer objects. It does not know how to compare one customer object to another. We will, in effect, have to teach it how to do so.

Our next lecture will broach this topic.

AT&T, 43692347.89








class Customer


{


private String name;


private double balance;


  


   // Constructor


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


  


  // Non I/O Modifiers


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


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


  


    // Accessors


public String getName()                          { return name;}


public double getBalance()                     { return balance;}


  


   // Overide the Object class toString() fucnction


  public String toString()            


    {


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


   


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


     }


}








public class Temp7


  {


    static public void main(String[] args)


    {


        int inCnt = 0;


       FileReader file = null;


       BufferedReader buff = null;


      


       Customer cus[] = new Customer[5];


       StringTokenizer breaker = null;


       String token = null;


       String input = null;


   


       try


         {


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


  


             buff = new BufferedReader(file);			      


  


             input = buff.readLine();


  


             while(input != null)


               {


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


    


                    token = breaker.nextToken();


 


                    cus[inCnt] = new Customer();


 


                    cus[inCnt].setName(token);


         


                    token = breaker.nextToken();


  


                    cus[inCnt].setBalance(Double.parseDouble(token));		    	


 


                     inCnt++;


 


                     input = buff.readLine();		    	


               }


           buff.close();


           file.close();


      }


  


  








catch(IOException e)


  {


     JOptionPane.showMessageDialog(null,e);


   }


catch(NumberFormatException e)


 {


     JOptionPane.showMessageDialog(null,e);


   }





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


          JOptionPane.showMessageDialog(null, cus[n]);


   }


 }


    








 Customer cus[] = new Customer[5];


 StringTokenizer breaker = null;


 String token = null;


 String input = null;








          44.   input = buff.readLine();





� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\util\StringTokenizer.html" \l "StringTokenizer(java.lang.String, java.lang.String)" ��StringTokenizer�(� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\lang\String.html" ��String� str, � HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\lang\String.html" ��String� delim) �          Constructs a string tokenizer for the specified string.
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              48.    breaker = new StringTokenizer(input,",");





    token = breaker.nextToken();








� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\lang\String.html" ��String��
� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\util\StringTokenizer.html" \l "nextToken()" ��nextToken�() �          Returns the next token from this string tokenizer.�
�






              52.   cus[inCnt] = new Customer();





cus[inCnt].setBalance(Double.parseDouble(token));		





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


                      {


                          output += "<tr>";


                


                           output += "<td>";


                           output += first[n];


                           output += "</td>";


                 


                           output += "<td>";


                           output += last[n];


                           output += "</td>";


 


                       output += "<td>";


                            output += format1.format(amt[n]);


                            output += "</td>";


                    


                             output += "</tr>";


                   }








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


                      {


                          output += "<tr>";


                


                           output += "<td>";


                           output += cus[n].getName();


                           output += "</td>";


                 


                           


 


                       output += "<td>";


                            output += format1.format(cus[n].getBalance());


                            output += "</td>";


                    


                             output += "</tr>";


                   }








import java.util.Arrays;


 import javax.swing.JOptionPane;


  


 public class Temp8


  {


    static public void main(String[] args)


     {


         int num[] = { 34, 2, 56, 78, 12, 89, 3, 46};


  


          String output = new String();


  


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


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


  


           JOptionPane.showMessageDialog(null,output);


  


           Arrays.sort(num);


  


            output = "";


 


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


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


  


            JOptionPane.showMessageDialog(null,output);


           


             System.exit(0);


         }


   }


 


		





static void�
� HYPERLINK "C:\j2sdk1.4.0_01\docs\api\java\util\Arrays.html" \l "sort(int[])" ��sort�(int[] a) �          Sorts the specified array of ints into ascending numerical order.�
�






           17.  Arrays.sort(num);








