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For LAB10 and Homework8 describe literally what 
each line of code is doing. 

 

Java Notes: Example - WordFrequency 

This program reads files of words and lists their frequencies. A file of words to ignore can also be supplied. This example illustrates the use of generic data 
structures (Sets, Maps, and ArrayList), regular expressions (as used by Scanner), and Comparators.  

Exercises. A command-line interface is provided, but an interesting exercise is to write a GUI interface.  

A text command-line interface 
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// File   : data-collections/wordfreq2/WordFrequencyCmd.java 
// Purpose: Main program to test WordCounter 
//          Prints word frequency in source file. Ignores words in ignore file. 
//          Uses Sets, Maps, ArrayList, regular expressions, BufferedReader. 
// Author : Fred Swartz - April 2007 - Placed in public domain. 
 
import java.io.*; 
import java.util.*; 
 
/////////////////////////////////////////////////////////////// WordFrequencyCmd 
class WordFrequencyCmd { 
    //===================================================================== main 
    public static void main(String[] unused) { 
        Scanner in = new Scanner(System.in); 
         
        try { 
            //... Read two file names from the input. 
            System.out.println("Name of file containing text to analyze:"); 
            File inputFile = new File(in.nextLine()); 
             
            System.out.println("Name of file containing words to ignore:"); 
            File ignoreFile = new File(in.nextLine()); 
             
            //... Supply two files to WordCounter. 
            WordCounter counter = new WordCounter(); 
            counter.ignore(ignoreFile); 
            counter.countWords(inputFile); 
             
            //... Get the results. 
            String[] wrds   = counter.getWords(WordCounter.SortOrder.BY_FREQUENCY); 
            int[] frequency = counter.getFrequencies(WordCounter.SortOrder.BY_FREQUENCY);
             
            //... Display the results. 
            int n = counter.getEntryCount(); 
            for (int i=0; i<n; i++) { 
                System.out.println(frequency[i] + " " + wrds[i]); 
            } 
             
            System.out.println("\nNumber of input words: " + counter.getWordCount()); 
            System.out.println("Number of unique words: " + n); 
             
        } catch (IOException iox) { 
            System.out.println(iox); 
        } 
    } 
} 
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The "Model" -- Word frequency without any user 
interface 
The model (the logic of the program without any user interface) is implemented primarily in the WordCounter class, which uses utility classes: 
ComparatorFrequency and ComparatorAlphabetic to sort, and Int to record the frequency counts. 
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// File   : data-collections/wordfreq2/WordCounter.java 
// Purpose: Provides methods to read ingore file, input file, get results. 
//          Computes the frequency for each word. 
// Author : Fred Swartz - April 2007 - Placed in public domain. 
 
import java.io.*; 
import java.util.*; 
import java.util.regex.*; 
 
/** Computes word frequency in source file; ignores words in ignore file. 
 * Uses generic Sets, Maps, ArrayLists, regular expressions, Scanner. 
 * @author Fred Swartz 
 * @version 2007-05-06 
 */ 
public class WordCounter { 
    //================================================================ constants 
    private static final Comparator<Map.Entry<String, Int>> SORT_BY_FREQUENCY =  
            new ComparatorFrequency(); 
    private static final Comparator<Map.Entry<String, Int>> SORT_ALPHABETICALLY = 
            new ComparatorAlphabetic(); 
    public enum SortOrder {ALPHABETICALLY, BY_FREQUENCY} 
     
    //=================================================================== fields 
    Set<String>      _ignoreWords;   // Words to ignore. 
    Map<String, Int> _wordFrequency; // Words -> frequency 
    int              _totalWords;    // Total source words. 
     
    //============================================================== constructor 
    /** Constructor */ 
    public WordCounter() { 
        _ignoreWords   = new HashSet<String>(); 
        _wordFrequency = new HashMap<String, Int>(); 
        _totalWords    = 0; 
    } 
     
    //=================================================================== ignore 
    /** 
     * Reads file of words to ignore. Ignore words are added to a Set. 
     *  The IOException is passed to caller because we certinaly don't 
     *  know what the user interface issue is. 
     *  
     * @param ignoreFile File of words to ignore. 
     */ 
    public void ignore(File ignoreFile) throws IOException { 
        Scanner ignoreScanner = new Scanner(ignoreFile); 
        ignoreScanner.useDelimiter("[^A-Za-z]+"); 
         
        while (ignoreScanner.hasNext()) { 
            _ignoreWords.add(ignoreScanner.next()); 
        } 
        ignoreScanner.close();  // Close underlying file. 
    } 
     
    //=================================================================== ignore 
    /** 
     * Takes String of words to ignore. Ignore words are added to a Set. 
     *  
     * @param ignore String of words to ignore. 
     */ 
    public void ignore(String ignoreStr) { 
        Scanner ignoreScanner = new Scanner(ignoreStr); 
        ignoreScanner.useDelimiter("[^A-Za-z]+"); 
         
        while (ignoreScanner.hasNext()) { 
            _ignoreWords.add(ignoreScanner.next()); 
        } 
    } 
     
     
    //=============================================================== countWords 
    /** Record the frequency of words in the source file. 
     *  May be called more than once. 
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     *  IOException is passed to caller, who might know what to do with it. 
     *@param File of words to process. 
     */ 
    public void countWords(File sourceFile) throws IOException { 
        Scanner wordScanner = new Scanner(sourceFile); 
        wordScanner.useDelimiter("[^A-Za-z]+"); 
         
        while (wordScanner.hasNext()) { 
            String word = wordScanner.next(); 
            _totalWords++; 
             
            //... Add word if not in map, otherewise increment count. 
            if (!_ignoreWords.contains(word)) { 
                Int count = _wordFrequency.get(word); 
                if (count == null) {    // Create new entry with count of 1. 
                    _wordFrequency.put(word, new Int(1)); 
                } else {                // Increment existing count by 1. 
                    count.value++; 
                } 
            } 
        } 
        wordScanner.close();  // Close underlying file. 
    } 
     
     
    //=============================================================== countWords 
    /** Record the frequency of words in a String. 
     *  May be called more than once. 
     *@param String of words to process. 
     */ 
    public void countWords(String source) { 
        Scanner wordScanner = new Scanner(source); 
        wordScanner.useDelimiter("[^A-Za-z]+"); 
         
        while (wordScanner.hasNext()) { 
            String word = wordScanner.next(); 
            _totalWords++; 
             
            //... Add word if not in map, otherewise increment count. 
            if (!_ignoreWords.contains(word)) { 
                Int count = _wordFrequency.get(word); 
                if (count == null) {    // Create new entry with count of 1. 
                    _wordFrequency.put(word, new Int(1)); 
                } else {                // Increment existing count by 1. 
                    count.value++; 
                } 
            } 
        } 
    } 
     
    //============================================================= getWordCount 
    /** Returns number of words in all source file(s). 
     *@return Total number of words proccessed in all source files. 
     */ 
    public int getWordCount() { 
        return _totalWords; 
    } 
     
    //============================================================ getEntryCount 
    /** Returns the number of unique, non-ignored words, in the source file(s). 
     *  This number should be used to for the size of the arrays that are 
     *  passed to getWordFrequency. 
     *@return Number of unique non-ignored source words. 
     */ 
    public int getEntryCount() { 
        return _wordFrequency.size(); 
    } 
     
    //========================================================= getWordFrequency 
    /** Stores words and their corresponding frequencies in parallel array lists 
     *  parameters.  The frequencies are sorted from low to high. 
     * @param words Unique words that were found in the source file(s). 
     * @param counts Frequency of words at corresponding index in words array. 
     */ 
    public void getWordFrequency(ArrayList<String> out_words, 
            ArrayList<Integer> out_counts) { 
        //... Put in ArrayList so sort entries by frequency 
        ArrayList<Map.Entry<String, Int>> entries = 
                new ArrayList<Map.Entry<String, Int>>(_wordFrequency.entrySet());
        Collections.sort(entries, new ComparatorFrequency()); 
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        //... Add word and frequency to parallel output ArrayLists. 
        for (Map.Entry<String, Int> ent : entries) { 
            out_words.add(ent.getKey()); 
            out_counts.add(ent.getValue().value); 
        } 
    } 
     
    //================================================================= getWords 
    /** Return array of unique words, in the order specified. 
     * @return An array of the words in the currently selected order. 
     */ 
    public String[] getWords(SortOrder sortBy) { 
        String[] result = new String[_wordFrequency.size()]; 
        ArrayList<Map.Entry<String, Int>> entries = 
                new ArrayList<Map.Entry<String, Int>>(_wordFrequency.entrySet());
        if (sortBy == SortOrder.ALPHABETICALLY) { 
            Collections.sort(entries, SORT_ALPHABETICALLY); 
        } else { 
            Collections.sort(entries, SORT_BY_FREQUENCY); 
        } 
         
        //... Add words to the String array. 
        int i = 0; 
        for (Map.Entry<String, Int> ent : entries) { 
            result[i++] = ent.getKey(); 
        } 
        return result; 
    } 
     
    //=========================================================== getFrequencies 
    /** Return array of frequencies, in the order specified. 
     * @return An array of the frequencies in the specified order. 
     */ 
    public int[] getFrequencies(SortOrder sortBy) { 
        int[] result = new int[_wordFrequency.size()]; 
        ArrayList<Map.Entry<String, Int>> entries = 
                new ArrayList<Map.Entry<String, Int>>(_wordFrequency.entrySet());
        if (sortBy == SortOrder.ALPHABETICALLY) { 
            Collections.sort(entries, SORT_ALPHABETICALLY); 
        } else { 
            Collections.sort(entries, SORT_BY_FREQUENCY); 
        } 
         
        //... Add words to the String array. 
        int i = 0; 
        for (Map.Entry<String, Int> ent : entries) { 
            result[i++] = ent.getValue().value; 
        } 
        return result; 
    } 
} 
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Comparators 

The key-value (Map.Entry) pairs in a HashMap are not sorted, but users would certainly like to see them sorted, either alphabetically by 

word, or by frequency.  

Because sorts are usually based on comparison of two values at a time, all that is needed is a way to compare two values. That's what a 

Comparator does -- it defines a compare() method that tells how two values compare.  
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// File   : data-collections/wordfreq2/ComparatorAlphabetic.java 
// Purpose: A comparator to sort Map.Entries alphabetically. 
// Author : Fred Swartz - March 2005 - Placed in public domain. 
 
import java.util.*; 
 
/////////////////////////////////////////////////////// class ComparatorAlphabetic
/** Order words alphabetically. */ 
class ComparatorAlphabetic implements Comparator<Map.Entry<String, Int>> { 
    public int compare(Map.Entry<String, Int> entry1 
                     , Map.Entry<String, Int> entry2) { 
        return entry1.getKey().compareTo(entry2.getKey()); 
    } 
} 
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// File   : data-collections/wordfreq2/ComparatorFrequency.java 
// Purpose: A comparator to sort Map.Entries by frequency. 
// Author : Fred Swartz - April 2007 - Placed in public domain. 
 
import java.util.*; 
 
////////////////////////////////////////////////////// class ComparatorFrequency
/** Order words from least to most frequent, put ties in alphabetical order. */ 
class ComparatorFrequency implements Comparator<Map.Entry<String, Int>> { 
    public int compare(Map.Entry<String, Int> obj1 
                     , Map.Entry<String, Int> obj2) { 
        int result; 
        int count1 = obj1.getValue().value; 
        int count2 = obj2.getValue().value; 
        if (count1 < count2) { 
            result = -1; 
             
        } else if (count1 > count2) { 
            result = 1; 
             
        } else {  
            //... If counts are equal, compare keys alphabetically. 
            result = obj1.getKey().compareTo(obj2.getKey()); 
        } 
        return result; 
    } 
} 

 

Mutable Integers 

Because only objects (not primitives) can be stored in Collections data structures, the integer count must be an object, not just an int. The natural 

choice would be the Integer wrapper type, but it is immutable, which means that once an Integer object is created, its value can never be 

changed. But here we need to update the value, so here's a class that stores an int that can be changed.  
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// File   : data-collections/wordfreq2/Int.java 
// Purpose: Simple value class to hold a mutable int. 
// Author : Fred Swartz - March 2005 - Placed in public domain. 
//////////////////////////////////////////////////////////////// value class Int
/** Utility class to keep int as Object but allow changes (unlike Integer). 
 * Java collections hold only Objects, not primitives, but need to update value.
 * The intention is that the public field should be used directly. 
 * For a simple value class this is appropriate. */ 
class Int { 
    //=================================================================== fields
    public int value;  // Just a simple PUBLIC int.   
     
    //============================================================== constructor
    /** Constructor  
        @param value Initial value. */ 
    public Int(int value) {  
        this.value = value;   
    } 
} 
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Second Program 
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// GCS Exercise 10.1 Solution: MyShape.java 
// Declaration of class MyShape. 
import java.awt.Color; 
import java.awt.Graphics; 
 
public abstract class MyShape 
{ 
   private int x1; // x coordinate of first endpoint 
   private int y1; // y coordinate of first endpoint 
   private int x2; // x coordinate of second endpoint 
   private int y2; // y coordinate of second endpoint 
   private Color myColor; // color of this shape 
 
   // default constructor initializes values with 0 
   public MyShape() 
   { 
      this( 0, 0, 0, 0, Color.BLACK ); // call constructor to set values 
   } // end MyShape no-argument constructor 
 
   // constructor 
   public MyShape( int x1, int y1, int x2, int y2, Color color ) 
   { 
      setX1( x1 ); // set x coordinate of first endpoint 
      setY1( y1 ); // set y coordinate of first endpoint 
      setX2( x2 ); // set x coordinate of second endpoint 
      setY2( y2 ); // set y coordinate of second endpoint 
      setColor( color ); // set the color 
   } // end MyShape constructor 
 
   // set the x-coordinate of the first point 
   public void setX1( int x1 ) 
   { 
     this.x1 = ( x1 >= 0 ? x1 : 0 ); 
   } // end method setX1 
 
   // get the x-coordinate of the first point 
   public int getX1() 
   { 
     return x1; 
   } // end method getX1 
 
   // set the x-coordinate of the second point 
   public void setX2( int x2 ) 
   { 
     this.x2 = ( x2 >= 0 ? x2 : 0 ); 
   } // end method setX2 
 
   // get the x-coordinate of the second point 
   public int getX2() 
   { 
     return x2; 
   } // end method getX2 
 
   // set the y-coordinate of the first point 
   public void setY1( int y1 ) 
   { 
     this.y1 = ( y1 >= 0 ? y1 : 0 ); 
   } // end method setY1 
 
   // get the y-coordinate of the first point 
   public int getY1() 
   { 
     return y1; 
   } // end method getY1 
 
   // set the y-coordinate of the second point 
   public void setY2( int y2 ) 
   { 
     this.y2 = ( y2 >= 0 ? y2 : 0 ); 
   } // end method setY2 
 
   // get the y-coordinate of the second point 
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   public int getY2() 
   { 
     return y2; 
   } // end method getY2 
 
   // set the color 
   public void setColor( Color color ) 
   { 
      myColor = color; 
   } // end method setColor 
 
   // get the color 
   public Color getColor() 
   { 
      return myColor; 
   } // end method getColor 
 
   // abstract draw method 
   public abstract void draw( Graphics g ); 
} // end class MyShape 
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// GCS Exercise 10.1 Solution: MyOval.java 
// Declaration of class MyOval. 
import java.awt.Color; 
import java.awt.Graphics; 
 
public class MyOval extends MyShape 
{ 
   private boolean filled; // whether this shape is filled 
    
   // call default superclass constructor 
   public MyOval() 
   { 
      super(); 
      setFilled( false ); 
   } // end MyOval no-argument constructor 
 
   // call superclass constructor passing parameters 
   public MyOval( int x1, int y1, int x2, int y2, 
      Color color, boolean isFilled ) 
   { 
      super( x1, y1, x2, y2, color ); 
      setFilled( isFilled ); 
   } // end MyOval constructor 
 
   // get upper left x coordinate 
   public int getUpperLeftX() 
   { 
      return Math.min( getX1(), getX2() ); 
   } // end method getUpperLeftX 
 
   // get upper left y coordinate 
   public int getUpperLeftY() 
   { 
      return Math.min( getY1(), getY2() ); 
   } // end method getUpperLeftY 
 
   // get shape width 
   public int getWidth() 
   { 
      return Math.abs( getX2() - getX1() ); 
   } // end method getWidth 
 
   // get shape height 
   public int getHeight() 
   { 
      return Math.abs( getY2() - getY1() ); 
   } // end method getHeight 
    
   // determines whether this shape is filled 
   public boolean isFilled() 
   { 
      return filled; 
   } // end method is filled 
    
   // sets whether this shape is filled 
   public void setFilled( boolean isFilled ) 
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   { 
      filled = isFilled; 
   } // end method setFilled    
    
   // draw oval 
   public void draw( Graphics g ) 
   { 
      g.setColor( getColor() ); 
       
      if ( isFilled() ) 
         g.fillOval( getUpperLeftX(), getUpperLeftY(), 
            getWidth(), getHeight() ); 
      else 
         g.drawOval( getUpperLeftX(), getUpperLeftY(), 
            getWidth(), getHeight() ); 
   } // end method draw 
} // end class MyOval 
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// GCS Exercise 10.1 Solution: MyRect.java 
// Declaration of class MyRect. 
import java.awt.Color; 
import java.awt.Graphics; 
 
public class MyRect extends MyShape 
{ 
   private boolean filled; // whether this shape is filled 
    
   // call default superclass constructor 
   public MyRect() 
   { 
      super(); 
      setFilled( false ); 
   } // end MyRect no-argument constructor 
 
   // call superclass constructor passing parameters 
   public MyRect( int x1, int y1, int x2, int y2, 
      Color color, boolean isFilled ) 
   { 
      super( x1, y1, x2, y2, color ); 
      setFilled( isFilled ); 
   } // end MyRect constructor 
 
   // get upper left x coordinate 
   public int getUpperLeftX() 
   { 
      return Math.min( getX1(), getX2() ); 
   } // end method getUpperLeftX 
 
   // get upper left y coordinate 
   public int getUpperLeftY() 
   { 
      return Math.min( getY1(), getY2() ); 
   } // end method getUpperLeftY 
 
   // get shape width 
   public int getWidth() 
   { 
      return Math.abs( getX2() - getX1() ); 
   } // end method getWidth 
 
   // get shape height 
   public int getHeight() 
   { 
      return Math.abs( getY2() - getY1() ); 
   } // end method getHeight 
    
   // determines whether this shape is filled 
   public boolean isFilled() 
   { 
      return filled; 
   } // end method is filled 
    
   // sets whether this shape is filled 
   public void setFilled( boolean isFilled ) 
   { 
      filled = isFilled; 
   } // end method setFilled    
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   // draw rectangle 
   public void draw( Graphics g ) 
   { 
      g.setColor( getColor() ); 
       
      if ( isFilled() ) 
         g.fillRect( getUpperLeftX(), getUpperLeftY(), 
            getWidth(), getHeight() ); 
      else 
         g.drawRect( getUpperLeftX(), getUpperLeftY(), 
            getWidth(), getHeight() ); 
   } // end method draw 
} // end class MyRect 
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// GCS Exercise 10.1 Solution: MyLine.java 
// Declaration of class MyLine. 
import java.awt.Color; 
import java.awt.Graphics; 
 
public class MyLine extends MyShape 
{ 
   // call default superclass constructor 
   public MyLine() 
   { 
      super(); 
   } // end MyLine no-argument constructor 
 
   // call superclass constructor passing parameters 
   public MyLine( int x1, int y1, int x2, int y2, Color color ) 
   { 
      super( x1, y1, x2, y2, color ); 
   } // end MyLine constructor 
 
   // draw line in specified color 
   public void draw( Graphics g ) 
   { 
      g.setColor( getColor() ); 
      g.drawLine( getX1(), getY1(), getX2(), getY2() ); 
   } // end method draw 
} // end class MyLine 
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// GCS Exercise 10.1 Solution: DrawPanel.java 
// Program randomly draws shapes. 
import java.awt.Color; 
import java.awt.Graphics; 
import java.util.Random; 
import javax.swing.JPanel; 
 
public class DrawPanel extends JPanel 
{ 
   private Random randomNumbers = new Random(); 
   private MyShape shapes[]; // array containing all the shapes 
   private int shapeCount[]; // statistic on the number of each shape 
    
   // String containing shape statistic information 
   private String statusText; 
    
   // constructor that takes in the number of shapes 
   public DrawPanel( int numberShapes ) 
   { 
      setBackground( Color.WHITE ); 
       
      shapes = new MyShape[ numberShapes ]; 
      shapeCount = new int[ 3 ]; 
 
      for ( int i = 0; i < shapes.length; i++ ) 
      { 
         // generate random coordinates 
         int x1 = randomNumbers.nextInt( 450 ); 
         int x2 = randomNumbers.nextInt( 450 ); 
         int y1 = randomNumbers.nextInt( 450 ); 
         int y2 = randomNumbers.nextInt( 450 ); 
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         // generate a random color 
         Color color = new Color ( randomNumbers.nextInt( 256 ), 
            randomNumbers.nextInt( 256 ), randomNumbers.nextInt( 256 ) ); 
 
         // get filled property 
         boolean filled = randomNumbers.nextBoolean(); 
 
         int shapeType = randomNumbers.nextInt( 3 ); 
         ++shapeCount[ shapeType ]; 
 
         switch ( shapeType ) 
         { 
            case 0: // line 
               shapes[ i ] = new MyLine( x1, y1, x2, y2, color ); 
               break; 
            case 1: // oval 
               shapes[ i ] = new MyOval( x1, y1, x2, y2, color, filled ); 
               break; 
            case 2: // rectangle 
               shapes[ i ] = new MyRect( x1, y1, x2, y2, color, filled ); 
               break; 
         } // end switch 
      } // end for 
       
      // create string for the status bar label 
      statusText = String.format( " %s: %d, %s: %d, %s: %d", 
         "Lines", shapeCount[ 0 ], "Ovals", shapeCount[ 1 ], 
         "Rectangles", shapeCount[ 2 ] ); 
   } // end DrawPanel constructor 
 
   // returns a label containing shape statistics for this panel 
   public String getLabelText() 
   { 
      return statusText; 
   } // end method getStatusLabel 
    
   // draw shapes using polymorphism 
   public void paintComponent( Graphics g ) 
   { 
      super.paintComponent( g ); 
       
      for ( MyShape shape : shapes ) 
         shape.draw( g ); 
   } // end method paintComponent 
} // end class DrawPanel 
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// GCS Exercise 10.1 Solution: TestDraw.java 
// Test application to display a DrawPanel 
import java.awt.BorderLayout; 
import javax.swing.JLabel; 
import javax.swing.JOptionPane; 
import javax.swing.JFrame; 
 
public class TestDraw 
{ 
   public static void main( String args[] ) 
   { 
      // Ask the user to enter the number of shapes 
      int shapes = Integer.parseInt( 
         JOptionPane.showInputDialog( "Number of shapes" ) ); 
       
      DrawPanel panel = new DrawPanel( shapes );       
      JFrame application = new JFrame(); 
       
      // Create a label containing the shape information 
      JLabel statusLabel = new JLabel( panel.getLabelText() ); 
       
      application.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); 
       
      application.add( panel ); // add drawing to CENTER by default 
      // Add the status label to the SOUTH (bottom) of the frame 
      application.add( statusLabel, BorderLayout.SOUTH ); 
       
      application.setSize( 500, 500 ); 
      application.setVisible( true ); 
   } // end main 
} // end class TestDraw 
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