CS121/IS232 Laboratory 12
Getting data from a file
The zoo’s accountant has to keep track of a number of expenses, too many to keep typing in each time.  So they are stored in a file where they can be read and written.  Actual zoos use large spreadsheets and databases for their accounts, but we will start off with simple text files.

Text files are easily written and edited using Notepad.  They also can be difficult to use, since they do not describe the data.  A program that reads from one must know exactly how it was constructed and how the data is listed.

A short example of a text file for the zoo follows:


12.34 bamboo shoots


23.45 fish meal


34.56 puppy chow

It is stored in a file called expenses.txt in the Zoo (top) directory, not in the zoo package.
A program to read this file uses Scanner much the same way that it was used to read from the keyboard.  However, unlike the keyboard, the file may be missing.  Java requires us to check for this possibility in a special section called a try-catch block.  The program tries to find the file.  If it succeeds, it goes on to read from it as planned.  If not, the catch code is executed.  The programmer can put statements there to tell the user about the problem.  The example below only reports that the file was not found.

Scanner fileScan; 


try

{



fileScan = new Scanner (new File ("expenses.txt"));


} catch (FileNotFoundException e) {System.out.println ("File not found");}

The file has two names, a physical name, expenses.txt, that is used in the file system, and a logical name, fileScan, that is used in the program.  The physical name contains a period, and so cannot be a Java identifier.  It only appears in the statement that gets a new instance of the file.  The logical name is used throughout the program whenever the file is referenced.

When the program gets a new instance of the file, a place for it is located in memory.  If the file is short, the entire file is read into the location.  But if it is long, only the first part is.  The operating system keeps track of where the remainder begins.

Reading from the file is done almost the same as reading from the keyboard.  The same commands are used such as nextLine () and nextInt ().  But with a file, we usually want to read everything in it, so Java supplies a condition, hasNext (), that is true if there is another item in the file and false if reading has reached the end of the file.  It can be used as the condition in a while loop.


/* A method to read expenses from a file and add them into a total.  It also keeps track of the number of expenses read in. */


public void getExpenses ()


{



int noExpenses = 0;



String expense;



double price;


while (fileScan.hasNext ())



{




price = fileScan.nextDouble ();




expense = fileScan.nextLine ();




noExpenses = noExpenses + 1;




totalExpenses = totalExpenses + price;



System.out.println ("The price of" + expense + " is " + price);



}



System.out.println ("Number of expenses: " + noExpenses);


} // getExpenses
After each line of the file has been read in, the data is echoed back to the user.  That is so that the user can verify that it is correct.  The output for the file, expenses.txt, is as follows:

The price of bamboo shoots is 12.34


The price of fish meal is 23.45


The price of puppy chow is 34.56


Number of expenses: 3


The total expenses for today are 70.35

The last two lines are produced by methods in the ZooKeeper class.

The entire class follows:

/*

 * Created on March 7, 2007

 * Created by Carol Wolf

 * Course: CS 121/IS 223

 */

package zoo;

import java.util.Scanner;

import java.io.*;  // This package contains the File class.
/*

 * The Accounts class contains methods that help the zoo keeper 
 * keep track of income and expenses.

 */

public class Accounts 

{


Scanner fileScan; 


private double totalIncome, totalExpenses;


public Accounts ()


{



try


{




fileScan = new Scanner (new File ("expenses.txt"));



} catch (FileNotFoundException e) {System.out.println ("File not found");}


} // constructor


public void getExpenses ()


{



int noExpenses = 0;



String expense;



double price;


while (fileScan.hasNext ())



{




price = fileScan.nextDouble ();




expense = fileScan.nextLine ();




noExpenses ++;




totalExpenses = totalExpenses + price;



System.out.println ("The price of" + expense + " is " + price);



}



System.out.println ("Number of expenses: " + noExpenses);


} // getExpenses


public double getTotalExpenses ()


{



totalExpenses = Math.round(totalExpenses * 100)/ 100.0;



return totalExpenses;


} // getTotalExpenses

} // Accounts
Add this class to your zoo and test it out with the ZooKeeper class below.  Make up your own file with expenses that might be needed for your animals.
public class ZooKeeper 

{


public static void main(String[] args) 


{



Accounts accounts = new Accounts ();



accounts.getExpenses();



double totalExpenses = accounts.getTotalExpenses ();



System.out.println ("The total expenses for today are " + totalExpenses);


} // main

} // ZooKeeper

When done, zip up the Accounts class, the ZooKeeper class, and the expenses file and send it to me.
