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1. Lab Objectives 

Following the lab you should be able to:

· Write a Java program that performs primitive file operations including open, close, read, write, and check properties.

· Write a Java program that verifies that a file exists, checks if a file is readable and/or writable, and checks if a file is a directory.

· Write a Java program that performs file I/O using the FileOutputStream, FileInputStream, FileWriter and BufferedReader classes.

· Explain the fundamental principles of stream I/O and distinguish between byte-oriented and character-oriented streams.

2. Prior to the laboratory
· Review the laboratory handout

· Read Wu, Chapter 12
· Read Chapters 82-87: IO Streams, http://chortle.ccsu.edu/CS151/cs151java.html
· For more information, check the Supplemental Resources section at the end of the handout.
3. Topics

	Topics Covered in Lab

	File operations in Java & the File class

· Create

· Edit

· Close

· Delete

· File properties

	Stream I/O basics 1) Character Streams 2) Bytes Streams

· FileInputStream class

· FileOutputStream class

· FileReader class

· FileWriter class


4. Activities/Exercises

1. Introduce basic file operations (Create, Edit, Close and Delete). 

2. Checking file properties.

3. Using streams to copy a file.

4. Piping the output of a program to a file.

Activity 1: Introduce basic file operations (Create, Edit, Close and Delete) 

· One of the responsibilities of a web browser (e.g., Internet Explorer, Netscape, etc.) is to manage “cookies” on the computer where the web browser is running. Cookies are small text files containing information about a web site visitor that can be used to determine what information is presented to a visitor when he or she visits a particular web site. For example, amazon.com uses the information stored in cookies to personalize web pages, including displaying a personalized greeting, promoting items that are likely to be of interest to the visitor based on his or her purchase history, etc. 
Some cookies exist as long as the browser is open and are deleted when the browser is closed. Other cookies remain until they “expire”. When the browser starts up, it checks for expired cookies and removes them.

In this activity, you are to create a class that can be used by a browser to manage cookies. The methods in this class must allow the browser to create a cookie, modify a cookie, read a cookie and delete a cookie.
· Download Cookie.java from the course website. This file contains the method templates you will implement for this exercise.

· Download TestCookie.java from the course website. This file contains a test driver program that will be used to test your implementation of the Cookie class.

· Compile TestCookie.java.

· Modify each of the methods in Cookie.java. Comments are provided in the method bodies to help you determine what needs to be done.

· Hint: implement the methods in the following order: createCookie(), readCookie(), modifyCookie() and deleteCookie(). After you implement each method, compile Cookie.java and run the TestCookie program to test your code.

· Hint: Refer to the Java API at http://java.sun.com/j2se/1.5.0/docs/api/ for a listing of the File class methods.

· When you have implemented and tested all of the methods in Cookie, demonstrate your program for the lab instructor.
Activity 2: Checking file properties 

· The methods you implemented in Cookie.java can be improved (made more robust) by checking file properties before performing operations on the file. For example, before modifying the contents of a cookie file, a check should be made to verify the file is writable, and before a file is read, the code should verify the file actually exists. These types of checks with allow the program to handle errors gracefully rather than “crashing.” For this activity, you will make the following modification to you code to keep it from “crashing” when an invalid request is made:
· Modify the readCookie() method to check that the file exists and is readable before you attempt to read it.
· If the file does not exist, print the message “readCookie() cannot access the file because it does not exist” to System.out
· If the file is not readable, print the message “readCookie() cannot read the file because it is not readable” to System.out
· Modify the modifyCookie() method to check that the file is writable before you attempt to update it.
· If the file is not writable, print the message “modifyCookie() cannot update the file because it is not writable” to System.out.
· Hint: Refer to the Java API at http://java.sun.com/j2se/1.5.0/docs/api/ for a listing of the File class methods.
· When you have updated and tested all of the methods in Cookie.java, demonstrate your program for the lab instructor.
Activity 3: Using streams to copy a file

· Create a new class, Backup (Backup.java), that creates a backup copy of a file.
· The class should contain the following methods:
· public String copyFile(String fileName)
· private String copyTextFile(File file, String fileName)
· private String copyBinaryFile(File file, String fileName)
· Step 1: Implement the copyFile() method
· This method can be called by other applications, so it is public.
· This method takes as input the name of the file to be backed up (copied).
· It determines if the file is text or binary by looking at the file extension. For this activity, implement support for one text file type (.txt file extension) and one binary file type (.jpg file extension).
· If the file to be copied is a text file, call the copyTextFile() method.
· If the file to be copied is a binary file, call the copyBinaryFile() method.
· Return a value of “SUCCESS” if the file is copied successfully or “FAILURE” if the file is not copied successfully. (The return type of each of these methods is of type String.)
· Step 2: Implement the copyTextFile() method

· This method is not available to other applications, so it is private, not public.
· This method takes the File object associated with source file and the source file name as input
· The destination file name is “copyOf”+filename. For example if I want to copy myfile.txt, the destination file name is copyOfmyfile.txt.
· This method copies the source file to the destination and returns the destination file name if the copy is successful and “FAILED” if the copy is not successful.
· Hint: use the FileReader and FileWriter classes to implement this method.
· Step 3: Implement the copyBinaryFile() method
· This method is not available to other applications, so it is private, not public.
· This method takes the File object associated with source file and the source file name as input
· The destination file name is “copyOf”+filename. For example if I want to copy myPicture.jpg, the destination file name is copyOfmyPicture.jpg.
· This method copies the source file to the destination and returns the destination file name if the copy is successful and “FAILED” if the copy is not successful.
· Hint: use the FileInputStream and FileOutputStream classes to implement this method.
· Test your backup program using the TestBackup.java program and the Sample.jpg and TextSample.txt files on the course website.

· When you have your backup program working, demonstrate it for the lab instructor.
Activity 4: Piping the output of a program to a file

· Modify Backup.java from Activity 3 to maintain a log file of the backup requests processed.
· Modify the copyFile() method to create a log file named “copyLog.txt” if it does not already exist.

· When a backup request comes in (and after the copy is performed), append a line to the file that includes the name of the source file, the name of the destination file, a status and the current date. The separator for each element is a “;”. For example, a log entry would look something like the following:

myFile.txt;copyOfmyFile.txt;SUCCESS;Tue Feb 10 15:05:18 CST 2004

· Hint: to get the current date, you may use the following code:

Date today;

today = new Date();

today.toString();

· When you have your program working, demonstrate it for the lab instructor.

5. Supplemental Resources

1. Read Chapters 21-23: File IO, http://chortle.ccsu.edu/CS151/cs151java.html
2. Java API at http://java.sun.com/j2se/1.5.0/docs/api/ (java.io package)

3. The Java Developers Almanac, http://javaalmanac.com/egs/java.io/pkg.html#Files
4. Read the tutorial, “Overview of I/O Streams”, http://java.sun.com/docs/books/tutorial/essential/io/overview.html
5. File Stream Tutorial: http://java.sun.com/docs/books/tutorial/essential/io/filestreams.html
6. Input Stream and Output Stream Tutorial: http://www.owlnet.rice.edu/~comp212/03-spring/lectures/27/
7. File Input and Output, http://www.cs.uakron.edu/~margush/289Java/Java08.pps
8. Introduction to Object Serialization, http://crdlx5.yerphi.am/~nerses/doc/Java/Introduction/Java250.htm#Sample%20Program
6. Think About

· The java.io.File class contains many useful file operations. Which operations are appropriate to use on directories?

· What types of errors or exceptions might be generated when dealing with files?

· Why are file operations split between into two groups, those dealing with the physical file and those dealing with the contents of the file? 
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