Streams and Files


Streams

Streams are simply the flow of data whether from a keyboard, from another computer, to a monitor, or to a file.  For example, System.out is a stream to a monitor.  Java has many packages to deal with streams of data.

Storage of Data

Data is stored as text or binary format.  In the text format, the file can be read and created easily.  This could be done in notepad for example.  In binary format, the data is stored in bytes therefore is not very readable.  Binary format is not convenient but storage is more efficient and compact relative to text format.  A stream can access sequences of bytes using the Stream classes (FileInputStream and FileOutputStream).  In text format the Reader and Writer classes (FileReader and FileWriter) are used to access sequences of characters.  All of these classes are in the java.io package that will need to be imported.  The file classes all implement or use the IOException class to ensure that files are handled correctly.

Using Text Files

I.  Declaring and Constructor Reader/Writer Objects

In order to read from a file, a file reader object must be declared and constructed with the file being read from.

FileReader reader = new FileReader(“input.txt”);

This is similar to writing to a file writer object.  Just remember writing will overwrite the previous contents of the file.

FileWriter writer = new FileWriter(“output.txt”);

The FileWriter class has many overload constructors including one that lets you decide how to append to the file.

FileWriter writer = new FileWriter(“output.txt”, true); will append to the end of the file.

FileWriter writer = new FileWriter(“outout.txt”, false); will overwrite the file

II.  Writing to a file

FileWriter has a write method that will write a single character at a time.  To output a number or string another class is used (actually a subclass of FileWriter) called PrintWriter that breaks up the numbers and strings and sends them to FileWriter.  This class must also be declared and constructed with the writer object as the argument.

PrintWriter out = new PrintWriter(writer);

To write the numbers or string to the file, the print and println methods are used similar to their use in System.out.print( ) statements that output to the monitor.

out.println(this.strName);

This prints the string or number to the file and moves to the next line.

The write method can be used in a similar manner.

out.write(this.strName);

III.  Ensure files are written – close ( )

It is good practice to close all files to ensure that data was written correctly.  Closing the file is also useful when other classes or applications need to use the file.

writer.close ( ); will close the file object known as writer

IV.  Simple error checking for writing to a file

Place all code involved in writing to the file inside of a try block.  If the code inside the try fails then the program does not crash but jumps out of the try block to the catch block.  The catch uses the IOException class to end the program more user friendly. 

Try

{


code for writing to a file

}

catch(IOException i)

{

             output an error message here

 }

Complete similar error checking for reading a file also.

V.  Name Class – toFile( ) Example
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VI.  Reading from a file

FileReader has no useful methods that will read in lines but a subclass called BufferedReader has a readLine ( ) method that will be helpful.

BufferedReader in = new BufferedReader(reader);

VII.  Read in a Line

To input a line from the file the readLine ( ) is used.  When all input is collected from the file the readLine( ) method will return a null.

strLine = in.readLine( );
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Remember to use the Integer.parseInt( ) method to change the text to an integer if needed.  

VIII. Break up a Sentence – StringTokenizer (Not shown in Name Example code)

If there are several items on a line then the class StringTokenizer class should be used to break the items into multiple strings.  After the first line has been inputted then it can be broken into tokens.

StringTokenizer tokenizer = new StringTokenizer(strLine);

Continue to break up sentence using hasMoreTokens( )

while(tokenizer.hasMoreTokens())

Add to an array with the next word using nextToken( ) but don’t forget to using the parse methods if the input is a number.  Careful not to input beyond the end of  the array.

strWords[i]= tokenizer.nextToken();

VIII.  Close the file

Similar to closing a file after writing to it, the close method is used.  

reader.close( ); 
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