CS 225:  Algorithms
1-25-2012 (due date:  TBA)
Lab 3:  Util class -- methods to read integers and strings from keyboard input
In this lab we create our own Util (“utility”) class which makes it simple to read string inputs and positive integer inputs from the keyboard.

1. Start Eclipse to your workspace and create a new class in the algorithms package named "Util".  

2. To perform efficient pattern matching in Java, a regular expression, specified as a string, must first be compiled into an instance of the Pattern class. The resulting pattern can then be used to create a Matcher object that can match arbitrary character sequences against the regular expression.   For example, if we want to be able to test whether string s starts with “y” or “Y” and has length 3 or more, we can create a regular expression to easily accomplish this.
To read keyboard input in Java, we can use an object of the Scanner class.  

To enable pattern-matching and keyboard input in Util, include the following three import statements at the top of the source code file, right after the package statement:

import java.util.regex.Matcher;

import java.util.regex.Pattern;

import java.util.Scanner;
3. Inside the class definition, declare and create a protected static data field, a Scanner object called "scanner", for reading keyboard input:
protected static Scanner scanner = new Scanner(System.in);
4. Give Util some useful methods for processing keyboard input.  Add the following code to your Util class, including the comments.  Ask me about any syntax you’re unsure of.

// ** INPUT METHODS **


/**


 * readString returns the next string read from keyboard input.


 * note: string inputs to be read by this method should not


 * contain whitespace characters (space, tab, newline, etc.)

 */


public static String readString()


{



return scanner.next();


}


/**


 * readNum reads the next string (must be DIGITS) from keyboard 


 * input and parses it as a non-negative integer.


 * @param none (uses scanner to get string of digits from 


 * keyboard input)

 * @return the non-negative integer equivalent of the string, if

 * possible; otherwise, returns -1


 */


public static int readNum()


{



String inString = readString(); // get digits from keyboard


return stringToInt(inString);


}


/**


 * stringToInt is a helper method to assist "readNum"; it converts
 * a string of digits to an int


 * @param s the String of digits to be converted


 * @return the integer equivalent of s


 * @pre s is not too long (fewer than 10 digits will be okay)


 * note:  a LONG string of digits may cause the program to crash!


 */


protected static int stringToInt(String s)


{



int val = -1;



Pattern p = Pattern.compile("[0-9]+"); // one or more digits



Matcher m = p.matcher(s);      // compare s with the pattern


if(m.matches()) 




val = Integer.parseInt(s);



return val;


}
5. Write a main method in Util to test the readNum and readString methods:  
a. prompt the user to enter a positive integer
b. call readNum to parse the number they entered; report the result back to the console window ("You entered the number:  " + Util.readNum()).

c. prompt the user to enter a string with no blanks

d. call readString to report the string back to the console window ("You entered the string: " + Util.readString()) .

e. Save and Run

6. Try to crash the Util class by entering strange inputs; also run it on normal inputs and verify that it's working correctly.  Fix any problems you find.
7. Improve your main method by putting the code inside a while loop; it should repeatedly prompt the user for an integer and a string, and echo them back to the console window, until the user requests to end the program.  Make your program easy to use from the console window.
8. To get full credit for this lab, show me that your code is properly commented and working well.
