CIS*1650 F03 - Assignment 3: Number Conversion
Due: Friday November 28, 2003 at 11:55pm
Note: For Parts 1 and 2, you can write the program such that the input is entered and the output files is printed using only System.in and System.out respectively, without the use of FileInputStream and FileOutputStream. This can be done using IO redirect. IO redirect is a command line operator in DOS (and Unix) that redirects System.in from the keyboard to a file by using a < followed by the file name. Similarly, the > is used followed by the file name to redirect System.out from the terminal to a file.

Example:


java CopyTextFile < original.txt > theCopy.txt

System.in.read() will get characters from the file original.txt instead of from the keyboard, and System.out.println() will print to the file theCopy.txt instead of to the screen.


If not reading from a file, you can never get to the end of the file (the input stream goes on forever). To simulate an end of file (as opposed to the end of line) enter the ^Z (control-Z) character.

If you choose to only use IO-redirect instead of both IO-redirect and explicit file access, you will be penalized 5 marks.


Part 0: Copying a Text File (2 Marks)

Create a program called CopyTextFile that takes two command line arguments: 
the first argument is the name of the file to be copied; 
the second argument is the name of the new file. 

If the second argument is missing, copy the file to System.out. If both arguments are missing, the program should read from System.in and print to System.out. Use the BufferedReader class to read whole lines from a file. Use println to print out the entire line read in by the BufferedReader. This means that there might be a newline at the end of the copied file, even if there was no final newline in the original file. This is fine; you don't have to correct for this bug.

Hint:  
Read about the FileInputStream, FileOutputStream, PrintStream, InputStreamReader and BufferedReader classes as well as the System class in the API documentation on Sun's website.

Note: 
Do not ask the user for the name of the files. These must be entered as command line arguments or not at all!

Part 1: Number Converter (12 Marks)
Implementation (8 marks + 1 Bonus)
Create a program called NumberConverter that takes three command line arguments: the first argument is the actual number format string; 
the second argument is the name of the original file; 
the third argument is the name of the new file. 

The purpose of the program is to create an identical file to the original but with all the numbers formatted according the number format code input as the first command line argument.

There are 3 types of formats:

1. The first format is of the form "fn" where n is a natural number (an integer from 0 on up). The format f0 rounds (not truncates) to the nearest integer (no decimal point should be printed). The format f1 rounds to 1 decimal place; f2 rounds to 2 decimal places etc. For example the number 11.3 formatted according to the format f3 would be 11.300. 


2. The second format is the "cTo$" format. This format takes all integer numbers and assumes they represent cents, and converts them to the appropriate dollar value. Any number written with a decimal point is assumed to already be a $ value and so is kept the same, but with a '$' appended to the front. Also it is rounded to two decimal places with both decimal places written out. Any value (integer or real) with a $ in front is kept the same (with a single '$' in front), but rounded to two decimal places with both decimal places written out.
examples:

· 23 becomes $0.23 

· 232 becomes $2.32

· 11.23 becomes $11.23 

· 11.20 becomes $11.20 

· 11.2 becomes $11.20 

· 11.278 becomes $11.28 

· $23 becomes $23.00 

· $11.278 becomes $11.28

3. Use the string format command written up in the DecimalFormat class in the API documentation at www.java.sun (hint: don't implement it all yourself, just use a DecimalFormat object, which already understands the format string.

If the format is not one of these types, print an appropriate error message to the screen (using System.err) and do not create the new file. Bonus: instead of using System.err when an inappropriate format is given in the command line arguments, throw an exception with an appropriate message .

If the third argument is missing, output the converted file to System.out. 
If the second and third arguments are missing, the program should read from System.in and print to System.out. 
If no arguments are present, the program should read from System.in and print to System.out with f1 as the default format.

Hint: In all cases use the DecimalFormat class to convert your numbers.

Example:

Let there be a file called firstFile.txt, which contains the following lines:

Candies all cost 5 each. If we bought twenty candies we would owe 100.
Since we broke open our piggy bank and found $2 worth of coins 
we can buy all the candies we want. 

Now if we entered the following line in the DOS/Command line

java NumberConverter cTo$ FirstFile.txt convertedFile.txt
we would create a file called convertedFile.txt that contained the following lines:

Candies all cost $0.05 each. If we bought twenty candies we would owe $1.00.
Since we broke open our piggy bank and found $2.00 worth of coins 
we can buy all the candies we want.

Use of Methods (2 marks)

You should be breaking down your program into 'bite sized chunks' and extensively use methods. For example, parsing the first command line argument to see if it is of the type fn, cTo$, or a standard DecimalFormat command string should be written in a method of its own.


Pseudo-Code Document (2 marks)

Write the outline of your NumberConverter algorithm as pseudo-code (you should do this before actually coding). Use the pseudo-code to help determine the methods you need to write. We will check to see if the pseudo-code approximately matches your actual code. Remember, parts of your pseudo-code should become comments in your java implementation. Hand in the pseudo-code as either a text file called NumberConverter.txt or a Word document called NumberConverter.doc.

Part 2: Creating a Caesar Cipher (8 marks)

Question 2.1 (2 marks)

Read about Caesar Ciphers from the Web Site http://www.trincoll.edu/depts/cpsc/cryptography/caesar.html. The most common of the Caesar Ciphers still in use is Rot13, which uses a shift of 13. 
Write a program that takes in input from a file and prints it into a new file encoded using Rot13. Only Rot13 letters, leave digits, white space and punctuation unchanged. The file names should be command line arguments as specified for the CopyTextFile program from Part 0. Name this program Rot13.java. 


Question 2.2 (2 marks)


Write a program that takes in code that has been encoded using Rot13 from one file and prints it out as plain text (unencoded) into a new file. The file names should be command line arguments as specified for the CopyTextFile program from Part 0. Name this program UnRot13.java. 


Question 2.3 (2 marks)

Write a program that takes in a three command line arguments: the shift number, the input file name and the output file name. Encode a message from a file using the Caesar Cipher with a shift as entered in the command line argument. The results should be placed in a new file. If the shift is 0, the program should work the same as CopyTextFile. If a command line argument is entered that is not a number, or is a number greater than or equal to 26, print an appropriate error message to the screen; but do not create a new file (use System.err to accomplish this, or throw an exception for the bonus mark as discussed in Part 1).

If the third argument is missing, output the converted file to System.out. 
If the second and third arguments are missing, the program should read from System.in and print to System.out. 
If no arguments are present, the program should read from System.in and print to System.out using a Rot13 encoding.

Name this program Encode.java.   

Question 2.4 (2 marks)

Modify Question 2.3 such that it can take a another command line argument (inserted after the first command line argument). That argument can be either 'encode' or 'decode'. If the second argument is something other than those two words, an appropriate error message is returned, but no new file is created (again use System.err or throw an exception). If there is no second argument, it is assumed that the message should be encoded using the Caesar Cipher as in Q2.4. If the second argument is 'encode' the message should again be encoded using the appropriate Caesar Cipher. If the second argument is 'decode' the message should be decoded using the Caesar Cipher, where the encoded shift is given in the first command line argument.

Name this program CaesarCipher.java
  
  

Part 3: Automating the Decoding of a Caesar Cipher
(All Bonus Section: 5 marks)

Question 3.1 (2 bonus marks)


To automate the determining of the shift used in the Caesar encoding, you need to determine the frequency in the message of each letter in the alphabet (again see the Web Site http://www.trincoll.edu/depts/cpsc/cryptography/caesar.html for details). 
For this program, take in a message (either encoded or not) from System.in (up to the first carriage return / line feed) and produce the corresponding frequency table. Before the table, on its own line, the letter count should be printed 3 numbers (appropriately labeled): the number of letters in the message, the number of white space characters, and the number of non letter, non white-space characters. 
The table itself should be printed in three rows. The first row should print out the letters (separated by tabs). The second row should hold the corresponding letter counts for each letter. The third row should hold the frequency of the letter counts (the letter counts divided by the total number of letters in the message). 

This program should be called FrequencyTable.java 
  

Question 3.2 (3 bonus marks)

Here are the letter frequencies that are commonly found in the English language: 
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Notice that, if you compute the frequencies using the table from the website given previously, the values are slightly different. Use the above values, not those from the website. 

	You can compare those frequencies versus the frequencies found in the message using the Chi-Squared test as described in the website. However, the formula for the test is slightly incorrect. Use the following formula: 

	(ef(c) - mf((c + s) mod 26)) 
ef(c)


The website uses the incorrect formula:   

	
	(mf((c + s) mod 26) 
(ef(c))2


Have your program work in two modes: 'normal' and 'verbose'. 

In the normal mode, the program prints out the message after decoding. If there is a tie for the best shift amount (although that probably will never happen), print out the message under each different shift on separate lines, with the shift amount in parenthesis before each line.
In the verbose mode, the character counts and frequency tables are printed (as done for question 2.1). Add a line to the table which prints out the expected frequencies (from the table above). Also print out the 26 Chi-Squared values (one for each shift value) appropriately labeled. The shift amount used should then be printed on its own line, and only then should the decoded message be printed (again on its own line(s)). 

The command 'normal' or 'verbose' should be entered as a command line argument. If no command line arguments are give, assume that the user wants the 'normal' output. 

Name this program Decode.java. 
  

Submission and Marking Policy

You should have created up to 8 java files, CopyTextFile.java, NumberConverter.java,  Rot13.java, UnRot13.java, Encode.java, CaesarCipher.java, FrequencyTable.java, Decode.java as well as NumberConverter.txt or NumberConverter.doc. Submit theses files through the WebCT Assignments page (where you found these instructions).
You do not need to submit Craps1.class Craps2.class etc. as we will be compiling the java files. The assignment should be submitted no later than midnight Sunday October 12, 2003 (i.e. Sunday at 11:59:59 pm). Assignments that are received after this time are subject to late penalties. 


Important! Please note that your code will be marked (with the exception of style marks) strictly on the performance of the program. If your code does not compile then no results would be produced, and hence no marks will be given! If you are compiling your code using a program other than Sun's JAVA under DOS/Command Prompt (such as JBuilder or Forte) make sure that your program runs properly when using javac.exe and java.exe from DOS/Command Prompt! The TA will be compiling your code using javac.exe; if your code doesn't compile using javac.exe, you will get 0 for the assignment. Also if you only submit the .class files and not any .java files, you will also get 0 for the assignment. 

Your code will be marked for readability and comments. You will be penalized by 5% if the code is not properly formatted with appropriate use of white spaces. There will also be a 5% penalty if no comments are used (you must put in both block comments before a class as well as line comments throughout).
