COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name: Edwin Zhang, Period: 4 

2. Date of this version of your program: Tuesday, April 6, 2010

3. Project title: Learning to Classify Documents 

4. Describe how your program runs as of this version.  Include


Right now, I have obtained my training documents for both categories and I have read them in. I created 3 new classes: Category, Documents, and Terms. My Category class deals with the different categories and holds all the training documents for specific categories. My Documents class deals with documents and all the terms that are in every document. My Terms class deals with terms, as well as the number of times each term appears in documents of different categories and assigns each term a score based on the term's counts in each category. I have also created an array of categories. Each category has an array of documents, which each has an array of terms. In addition, I have an array of Terms containing every term that appears in all of my training documents and have the correct counts for each term. I have given each term a score for each category by dividing the number of times it appears in that category plus one over the number of times it appears in all the other categories combined plus one to avoid dividing by 0. I have also sorted my array of terms by the score for each term. Next, I chose features for each category based on my array of Terms and the corresponding scores. I sorted the array for each category based on the score and took the first twenty-five terms that appeared. That finished the Learning portion of the program. I have only started the basics of the Prediction part of the program so far. 

5. What do you expect to work on next quarter, in relation to the goal of your project for the year? 

I plan to work on and finish the Prediction part of my program. In addition, once it starts working, I expect to add more categories and keep testing. In addition, I may change how I calculate a term's score, but that will wait until after I have at least finished the program with two categories. 

Project code

Learning Program

import java.io.*;
import java.util.*;
public class Learning
{
 public static int length = 0;
 public static void main(String[] args) throws FileNotFoundException
 {
 Scanner infile = new Scanner(new File("parameters.txt"));
 int num = infile.nextInt();
 Category[] categories = new Category[num];
 for(int x = 0; x < num; x++)
 {
 String s = infile.next();
 int n = infile.nextInt();
 Document[] d = new Document[n];
 categories[x] = new Category(s, n, d);
 }
 Terms[] list = new Terms[1000000];
 for(int x = 0; x < num; x++)
 {
 Document[] docs = categories[x].getDocs();
 for(int z = 0; z < categories[x].getNum(); z++)
 {
 docs[z] = new Document();
 String q = categories[x].getName() + "/" + z + ".txt";
 File temp = new File(q);
 infile = new Scanner(temp);
 String[] t = new String[10000];
 int y = 0;
 while(infile.hasNext())
 {
 int a = 0;
 String word = infile.next();
 word = word.toLowerCase();
 for(int index = 0; index < length; index++)
 {
 if(list[index].getTerm().equals(word)) 
 {
 list[index].increaseCount(x);
 a = -1;
 break;
 }
 }
 if(a != -1)
 {
 list[length] = new Terms(num);
                  list[length].setTerm(word);
                  list[length].increaseCount(x);
                  length++;
               }
               t[y] = word;
               y++;
            }
            docs[z].setNum(y);
            docs[z].setTerms(t);
         }
      }
      for(int x = 0; x < length; x++)
         for(int y = 0; y < num; y++)
            list[x].calcScore(y);
      for(int x = 0; x < num; x++)
      {
         sort(list, x);
         String name = categories[x].getName();
         for(int i = 0; i < 25; i++)
         {
            try
            {
               BufferedWriter out = new BufferedWriter(new FileWriter(name + ".txt", true));
               out.write(list[i].getTerm() + ": " + list[i].getScore(x) + ", ");
               for(int y = 0; y < num; y++)
               {
                  int[] temp = list[i].getCount();
                  out.write(temp[y] + " ");
               }
               out.newLine();
               out.close();
            }
            catch(IOException e)
            {
            }
         }  
      }
   }
   public static Terms[] sort(Terms[] array, int category)
   {
      for(int n = 1; n < length; n++)
      {
         for(int f = 0; f < n; f++)
         {
            if(array[n].getScore(category) > array[f].getScore(category))
            {  
               Terms l = array[n];
               shift(array, f, n, l);
               break;
            }
         }
      }
         return array;
   }
   public static void shift(Terms[] array, int index, int n, Terms value)
   {
      for(int s = n; s > index; s--)
         array[s] = array[s-1];
      array[index] = value;
   }
}

Prediction Program

import java.io.*;
import java.util.*;
public class Prediction
{
   public static void main(String[] args) throws FileNotFoundException
   {
      Scanner infile = new Scanner(new File("parameters.txt"));
      int num = infile.nextInt();
      String[] names = new String[num];
      for(int x = 0; x < num; x++)
      {
         names[x] = infile.next();
         infile.next();
      }
      Terms[] features = new Terms[50];
      for(int x = 0; x < num; x++)
      {
         infile = new Scanner(new File(names[x] + ".txt"));
         int y = 0;
         while(infile.hasNext())
         {
            features[y] = new Terms(num);
            features[y].setTerm(infile.next());

         }
      }
   }
}

Category Program

public class Category
{
   private String name;
   private int numDocs;
   private Document[] docs;
   public Category(String n, int num, Document[] d)
   {
      name = n;
      numDocs = num;
      docs = d;
   }
   public int getNum()
   {
      return numDocs;
   }
   public String getName()
   {
      return name;
   }
   public Document[] getDocs()
   {
      return docs;
   }
}

Document Program

public class Document
{
   int numTerms;
   String[] terms;
   public Document()
   {
   }
   public int getNum()
   {
      return numTerms;
   }
   public void setNum(int num)
   {
      numTerms = num;
   }
   public String[] getTerms()
   {
      return terms;
   }
   public void setTerms(String[] t)
   {
      terms = t;
   }
   public void printTerms()
   {
      for(int x = 0; x < numTerms; x++)
         System.out.print(terms[x]);
   }
}

Terms Program

public class Terms
{
   String term;
   int[] counts;
   int length;
   double score;
   double[] scores;
   public Terms(int categories)
   {
      counts = new int[categories];
      length = categories;
      scores = new double[length];
      for(int i = 0; i < categories; i++)
         counts[i] = 0;
   }
  public void setTerm(String t)
   {
      term = t;
   }
   public String getTerm()
   {
      return term;
   }
   public int[] getCount()
   {
      int[] temp = new int[length];
      for(int x = 0; x < length; x++)
         temp[x] = counts[x];
      return temp;
   }
   public void printCount()
   {
      for(int x = 0; x < length; x++)
         System.out.print(counts[x] + " ");
  }
   public void increaseCount(int numTerm)
   {
      counts[numTerm] += 1;
   }
   public void setCount(int num, int count)
   {
      counts[num] = count;
   }
   public double calcScore(int num)
   {
      double temp = (double)(counts[num]+1);
      double t = 0;
      for(int x = 0; x < num; x++)
         t += counts[x];
      for(int x = num + 1; x < length; x++)
         t += counts[x];
      score = (double)temp/(t+1);
      scores[num] = score;
      return score;
   }
   public void setScore(int num, double s)
   {
      scores[num] = s;
   }
   public double[] getScores()
   {
      double[] temp = new double[length];
      for(int x = 0; x < length; x++)
         temp[x] = counts[x];
      return temp;
   }
   public double getScore(int num)
   {
      return scores[num];
   }
}

