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Z&'(211'/&&4',)&'-$11$(2/0'2/-$76*,2$/G'
'

• /"6=&7'$-',26&%',&76'!-'*##&*7%'2/'*'02+&/'4$5"6&/,'E)F'
• /"6=&7'$-',&76%'2/'&*5)'4$5"6&/,'E0F'
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M; 10#/%&#"'(")*+%,)%/0*($")!G'%,*7,2/0'-7$6'*'427&5,$79'5$/,*2/2/0'*'%&,'$-',&3,'-21&%>'
(&'(211'#7$4"5&'*/$,)&7'%&,'$-' -21&%'*%%$52*,2/0' ,)&'5$"#1&' E!->'./F' ,$' ,)&'/"6=&7')' $-'
,26&%',)&',&76'!-'*##&*7%'2/',)&'4$5"6&/,'./;'
'
[*##&7G' 2/#",G'' E4$5'/*6&>'4$5'5$/,&/,%F'

' $",#",G' EE($74>'4$5'/*6&F>'MF'
\&4"5&7G' %"6%'5$"/,%'-$7'($74'2/'4$5"6&/,'

' $",#",%'' EE($74>'4$5'/*6&F>')F'
'

V; 10#/% *0()!% ,)% /0*($")!G' %,*7,2/0' -7$6' ,)&' 427&5,$79' 5$/,*2/2/0' ,)&' $",#",' $-' ,)&'
#7&+2$"%' ]$=>'(&'(211'#7$4"5&'*/$,)&7'%&,'$-' -21&%'*%%$52*,2/0',)&'5$"#1&'E!->'./F' ,$' ,)&'
5$"#1&'E)>'0F>'()&7&'0'7&#7&%&/,%',)&',$,*1'/"6=&7'$-',&76%'2/',)&'4$5"6&/,'./;'
'
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' $",#",%'' EE($74>'4$5'/*6&F>'E)>'0FF'
'

Q; 10#/% &#"'(")*+% ,)% *022"*!,0)G' %,*7,2/0' -7$6' ,)&'427&5,$79' 5$/,*2/2/0' ,)&'$",#",' $-'
,)&'#7&+2$"%' ]$=>'(&'(211'#7$4"5&'*/$,)&7'%&,'$-' -21&%'*%%$52*,2/0',)&'5$"#1&'E!->'./F' ,$'
,)&',72#1&'E)>'0>'+F>'()&7&'+'7&#7&%&/,%',)&'/"6=&7'$-'4$5"6&/,%',)&',&76'!-'*##&*7%'
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"#$%! &#'%(! $%! )(%$*+()! $+! '! ,-.!/#-%(! 0'%1! $%! 0-! 2-3+0! 0#(!+34.(5!-6!/-5)%! $+! ('2#!-6! 0#(!
)-234(+0%! $+!0#(!$+&30!)$5(20-578!"#(!4'&&(5!/$99!5(2($:(!'%! $+&30!'!1(7!0#'0! $%;!.7!)(6'390;!
0#(!.70(!-66%(0!-6! 0#(!2355(+0! 9$+(! $+! 0#(!2355(+0! 6$9(!&5-2(%%()!<LongWritable!-.,(20=!'+)!'!
:'93(!0#'0!$%!0#(!9$+(!5(')!65-4!0#(!6$9(!<Text!-.,(20=8!!>0!43%0!-30&30!'+-0#(5!<1(7;!:'93(=!&'$58!
"#(! &5-.9(4! $%! 2-)$+*! 0#(! </-5);! )-2! +'4(=! &'$5! $+! '! %$+*9(! -.,(208!?#$9(! $0! $%! &-%%$.9(! 0-!
$4&9(4(+0!'!23%0-4!29'%%!0-!)-!0#(!,-.;!/(!/$99!3%(!'!@%05$+*!05$21A;!(4$00$+*!'!%$4&9(!%05$+*!
2-4&-%()! .7! 0#(!/-5);! 0#(! %&(2$'9! 2#'5'20(5! @@A! '+)! 0#(! )-2! +'4(8! >+! -5)(5! 0-! -.0'$+! 0#(!
)-234(+0!+'4(!65-4!0#(!Context!-.,(20;!3%(!0#(!6-99-/$+*!%0'0(4(+0B!
!
String fileName = ((FileSplit)context.getInputSplit()).getPath().getName(); 
!
"#(+;!3%(!0#(!6-99-/$+*!%0'0(4(+0%!0-!5(4-:(!&3+203'0$-+!'+)!-0#(5!/-5)!'+-4'9$(%B!
!
Pattern p = Pattern.compile("\\w+"); 

Matcher m = p.matcher(value.toString()); 

 

while (m.find()) { 

String word = m.group().toLowerCase(); 

// remaining code 

} 
!
C35$+*!0#(!4'&&(5!(D(230$-+;!('2#!/-5)!$+!0#(!9$+(!%#-39)!.(!9-/(5E2'%();!'+)!$*+-5()!$6! $0!
)-(%!+-0!%0'50!/$0#!'!9(00(5!-5!$6!$0!2-+0'$+%!0#(!2#'5'20(5!@_A8!
!
"#(!5()32(5!.(#':(%!'%! 0#(!%0'+)'5);!/(99E1+-/+!WordCount! 5()32(58! >+! 0#$%! 2'%(;!1(7%!'5(!
5(&5(%(+0()!.7!Text!-.,(20%;!'+)!:'93(%!.7!IntWritable!-.,(20%8!"#(!-30&30!/$99!.(!'!%(0!-6!
6$9(%! <-+(! &(5! 5()32(5=B! ('2#! 9$+(! -6! ('2#! 6$9(! /$99! 2-+0'$+! '! /-5)F)-234(+0! %05$+*;! '! 0'.!
2#'5'20(5! '+)! '+! $+0(*(5! 2-)()! '%! %05$+*8! G9('%(! 5(4(4.(5! 0#'0!H')--&! 5(I3$5(%! 0#(! %'4(!
29'%%(%!6-5!1(7%!$+!0#(!4'&&(5!-30&30!'+)!0#(!5()32(5!$+&30;!'%!/(99!'%!0#(!%'4(!29'%%(%!6-5!
5(9'0$:(!:'93(%;!'90#-3*#!1(7!'+)!:'93(!29'%%(%!2'+!.(!)$66(5(+08!
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!
!
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!
!
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!
!



import java.io.IOException; 
import java.util.regex.Matcher; 
import java.util.regex.Pattern; 
 
import org.apache.hadoop.conf.Configuration; 
import org.apache.hadoop.fs.Path; 
import org.apache.hadoop.io.IntWritable; 
import org.apache.hadoop.io.LongWritable; 
import org.apache.hadoop.io.Text; 
import org.apache.hadoop.mapreduce.Job; 
import org.apache.hadoop.mapreduce.Mapper; 
import org.apache.hadoop.mapreduce.Reducer; 
import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; 
import org.apache.hadoop.mapreduce.lib.input.FileSplit; 
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; 
 
public class WordFrequencyInDocument  
{ 
 public static class NewMapper extends Mapper<LongWritable, Text, Text, IntWritable> 
 { 
  private final static IntWritable one = new IntWritable(1); 
   
  public void map(LongWritable key, Text value, Context context)  
   throws IOException, InterruptedException  
  { 
   // Compile all the words using regex 
   Pattern p = Pattern.compile("\\w+"); 
   Matcher m = p.matcher(value.toString()); 
 
   // Get the name of the file from the inputsplit in the context 
   String fileName = ((FileSplit) context.getInputSplit()).getPath().getName(); 
 
   // Build the values and write pairs through the context 
   StringBuilder valueBuilder = new StringBuilder(); 
   while (m.find()) { 
    String matchedKey = m.group().toLowerCase(); 
 
    // remove words starting with non letters, digits or containing other chars 
    if (!Character.isLetter(matchedKey.charAt(0)) ||  
        Character.isDigit(matchedKey.charAt(0)) ||  
        matchedKey.contains("_")) 
     continue; 
 
    valueBuilder.append(matchedKey); 
    valueBuilder.append("@"); 
    valueBuilder.append(fileName); 
 
    context.write(new Text(valueBuilder.toString()), one); 
    valueBuilder.setLength(0); 
   } 
  } 
 } 
  
 public static class NewReducer extends Reducer<Text, IntWritable, Text, IntWritable>  
 { 
  private IntWritable result = new IntWritable(); 
 
  public void reduce(Text key, Iterable<IntWritable> values, Context context)  
   throws IOException, InterruptedException  
  { 
   int sum = 0; 
   for (IntWritable val : values) 
    sum += val.get(); 
   result.set(sum); 
   context.write(key, result); 
  } 
 } 
  



 public static void main(String[] args) throws Exception  
 { 
  Configuration conf = new Configuration(); 
  Job job = new Job(conf, "word frequency in document"); 
  job.setJarByClass(WordFrequencyInDocument.class); 
 
  job.setOutputKeyClass(Text.class); 
  job.setOutputValueClass(IntWritable.class); 
 
  job.setMapperClass(NewMapper.class); 
  job.setCombinerClass(NewReducer.class); 
  job.setReducerClass(NewReducer.class); 
   
  FileInputFormat.addInputPath(job, new Path(args[0])); 
  FileOutputFormat.setOutputPath(job, new Path(args[1])); 
 
  System.exit(job.waitForCompletion(true) ? 0 : 1); 
 } 
} 
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&/*-/*!'0&*#$3! ;:$76!9'(/$=!-'+38!"#$!-3&2($1! +,!'%'+0!.&5+0%! *#$! ;4&356!!=!-'+3! +0!'!,+0%($!
&2<$.*8! !?$!4+((! /,$! *#$! @,*3+0%! *3+.:A6! $1+**+0%! '! ,+1-($! ,*3+0%! .&1-&,$5! 27! *#$!4&356! *#$!
,-$.+'(!.#'3'.*$3!@/A!'05!'!,*3+0%!3$-3$,$0*+0%!*#$!0/12$3!&)!&../33$0.$,!&)!*#$!4&35!+0!*#$!
5&./1$0*8!>0!&35$3!*&!,-(+*!'!,*3+0%!line!+0!'0!'33'7!&)!,*3+0%,!4+*#!'!./,*&1!.#'3!7&/!.'0!/,$!
*#$!)&((&4+0%!,*'*$1$0*B!
!
String[] tokens = line.split("@"); 
!
"#$! 3$5/.$3!4+((! 3$.$+9$! *4&! Text! &2<$.*,! ',! :$7,! '05! 9'(/$,! 3$-3$,$0*+0%! *#$! ;5&.! 0'1$6!
;4&356!!=!.&/-($8!>*!!</,*!0$$5,!*&!,/1!*#$!*&*'(!0/12$3!&)!9'(/$,!+0!'!5&./1$0*!'05!-',,!*#+,!
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import java.io.IOException; 
import java.util.HashMap; 
import java.util.Map; 
 
import org.apache.hadoop.conf.Configuration; 
import org.apache.hadoop.fs.Path; 
import org.apache.hadoop.io.LongWritable; 
import org.apache.hadoop.io.Text; 
import org.apache.hadoop.mapreduce.Job; 
import org.apache.hadoop.mapreduce.Mapper; 
import org.apache.hadoop.mapreduce.Reducer; 
import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; 
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; 
 
public class WordCountInDocument  
{ 
 public static class NewMapper extends Mapper<LongWritable, Text, Text, Text>  
 { 
  public void map(LongWritable key, Text value, Context context)  
   throws IOException, InterruptedException  
    { 
     String[] wordAndDocCounter = value.toString().split("\t"); 
      String[] wordAndDoc = wordAndDocCounter[0].split("@"); 
     context.write(new Text(wordAndDoc[1]),  
                 new Text(wordAndDoc[0] + "=" + wordAndDocCounter[1])); 
     } 
 } 
  
 public static class NewReducer extends Reducer<Text, Text, Text, Text>  
 { 
  protected void reduce(Text key, Iterable<Text> values, Context context)  
   throws IOException, InterruptedException  
   { 
     int sumOfWordsInDocument = 0; 
      Map<String, Integer> tempCounter = new HashMap<String, Integer>(); 
      for (Text val : values) { 
       String[] wordCounter = val.toString().split("="); 
       tempCounter.put(wordCounter[0], Integer.valueOf(wordCounter[1])); 
       sumOfWordsInDocument += Integer.parseInt(val.toString().split("=")[1]); 
      }  
      for (String wordKey : tempCounter.keySet()) 
       context.write(new Text(wordKey + "@" + key.toString()),  
                  new Text(tempCounter.get(wordKey) + "/" + sumOfWordsInDocument)); 
     } 
 } 
  
 public static void main(String[] args) throws Exception  
 { 
  Configuration conf = new Configuration(); 
  Job job = new Job(conf, "word count in document"); 
  job.setJarByClass(WordCountInDocument.class); 
 
  job.setOutputKeyClass(Text.class); 
  job.setOutputValueClass(Text.class); 
 
  job.setMapperClass(NewMapper.class); 
  job.setReducerClass(NewReducer.class); 
   
  FileInputFormat.addInputPath(job, new Path(args[0])); 
  FileOutputFormat.setOutputPath(job, new Path(args[1])); 
 
  System.exit(job.waitForCompletion(true) ? 0 : 1); 
 } 
} 
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import java.io.IOException; 
import java.util.HashMap; 
import java.util.Map; 
 
import org.apache.hadoop.conf.Configuration; 
import org.apache.hadoop.fs.Path; 
import org.apache.hadoop.io.LongWritable; 
import org.apache.hadoop.io.Text; 
import org.apache.hadoop.mapreduce.Job; 
import org.apache.hadoop.mapreduce.Mapper; 
import org.apache.hadoop.mapreduce.Reducer; 
import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; 
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; 
 
public class WordFrequencyInCollection  
{ 
 public static class NewMapper extends Mapper<LongWritable, Text, Text, Text>  
 { 
  public void map(LongWritable key, Text value, Context context)  
   throws IOException, InterruptedException { 
     String[] wordAndCounters = value.toString().split("\t"); 
      String[] wordAndDoc = wordAndCounters[0].split("@"); 
    context.write(new Text(wordAndDoc[0]),  
                 new Text(wordAndDoc[1] + "=" + wordAndCounters[1])); 
    } 
 } 
  
 public static class NewReducer extends Reducer<Text, Text, Text, Text>  
 { 
  public void reduce(Text key, Iterable<Text> values, Context context) 
   throws IOException, InterruptedException { 
       // total frequency of this word 
     Map<String, String> tempMap = new HashMap<String, String>(); 
       int numberOfDocumentsInCorpusWhereKeyAppears = 0; 
   for (Text val : values) { 
    String[] docAndCounter = val.toString().split("="); 
    tempMap.put(docAndCounter[0], docAndCounter[1]); 
    numberOfDocumentsInCorpusWhereKeyAppears++; 
   } 
   for (String docKey: tempMap.keySet()) 
    context.write(new Text(key.toString() + "@" + docKey),  
                  new Text(tempMap.get(docKey) + "/" +  
        numberOfDocumentsInCorpusWhereKeyAppears)); 
     } 
 } 
  
 public static void main(String[] args) throws Exception { 
  Configuration conf = new Configuration(); 
  Job job = new Job(conf, "word frequency in collection"); 
  job.setJarByClass(WordFrequencyInCollection.class); 
 
  job.setOutputKeyClass(Text.class); 
  job.setOutputValueClass(Text.class); 
  job.setMapperClass(NewMapper.class); 
  job.setReducerClass(NewReducer.class); 
   
  FileInputFormat.addInputPath(job, new Path(args[0])); 
  FileOutputFormat.setOutputPath(job, new Path(args[1])); 
  System.exit(job.waitForCompletion(true) ? 0 : 1); 
 } 
} 
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import java.io.IOException; 
import java.text.DecimalFormat; 
 
import org.apache.hadoop.conf.Configuration; 
import org.apache.hadoop.fs.Path; 
import org.apache.hadoop.io.LongWritable; 
import org.apache.hadoop.io.Text; 
import org.apache.hadoop.mapreduce.Job; 
import org.apache.hadoop.mapreduce.Mapper; 
import org.apache.hadoop.mapreduce.Reducer; 
import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; 
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; 
 
public class WordDocumentTfIdf  
{ 
 public static class NewMapper extends Mapper<LongWritable, Text, Text, Text>  
 { 
  private static final DecimalFormat DF = new DecimalFormat("###.########"); 
  private static final int numberOfDocumentsInCorpus = 782; 
   
    public void map(LongWritable key, Text value, Context context)  
   throws IOException, InterruptedException  
  { 
      String[] wordAndCounters = value.toString().split("\t"); 
      String[] numbers = wordAndCounters[1].split("/"); 
       
      // Term frequency is the quotient of the number of terms 
   // in document and the total number of terms in doc 
      double tf = Double.valueOf(numbers[0]) / Double.valueOf(numbers[1]); 
       
      // Inverse document frequency is the quotient between  
   // the number of docs in corpus and number of docs the term appears 
      double idf = (double)numberOfDocumentsInCorpus / Double.valueOf(numbers[2]); 
       
      double tfIdf = tf * Math.log10(idf); 
 
      context.write(new Text(wordAndCounters[0]), new Text(DF.format(tfIdf))); 
     } 
 } 
 
 public static void main(String[] args) throws Exception  
 { 
  Configuration conf = new Configuration(); 
  Job job = new Job(conf, "word frequency in collection"); 
  job.setJarByClass(WordDocumentTfIdf.class); 
 
  job.setOutputKeyClass(Text.class); 
  job.setOutputValueClass(Text.class); 
 
  job.setMapperClass(NewMapper.class); 
  job.setReducerClass(Reducer.class); 
   
  FileInputFormat.addInputPath(job, new Path(args[0])); 
  FileOutputFormat.setOutputPath(job, new Path(args[1])); 
   
  System.exit(job.waitForCompletion(true) ? 0 : 1); 
 } 
} 


