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Abstract-   Document categorization is one of the most important task in various fields like education, government 

sector, art, industry etc. Availability of a document and need of providing a category to a document motivated the 

concept of Classification / Document categorization. Manual document classification is an expensive and time consuming 

process. The proposed idea speeds up processing and reduces manual effort, by giving category to a document 

automatically. The basic idea involves designing and developing a software which will give a circumference over the 

present classification systems. In this implementation we parallelize GA to improve the processing speed. We used 

Hadoops MapReduce and HDFS (Hadoop Distributed File System) framework approach. The motivation for 

implementing GAs in Hadoop is that MapReduce fares well in terms of scalability, fault tolerance, and ease-of-use. 

Hadoop is an open-source implementation of MapReduce. Hadoop is written in Java. 
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I. INTRODUCTION

Our work involves implementing Parallel Genetic Algorithm (PGA), this permits us to use a Cloud computing 
framework.  Cloud computing is a latest  computing paradigm where applications, data and IT services are provided 
over the Internet [1]. We use the plugin OlexGA which is suitable for classification. We use Hadoop. Hadoop is a 
combination that gives various technologies like MapReduce framework, HDFS (Hadoop Distributed File System), 
Hive, H-base, Pig, Chukwa, Avro, ZooKeeper etc.[2]. Our development helps to increase the processing speed and 
capability to process huge amount of data. The project has an excellent demand in today’s academic, medical, 
scientific and regular business. Therefore it has a generalized application for commercial aspects, because document 
categorization is needed in the above fields. Here we try to parallelize GA to improve the processing speed. We  use 
Hadoops MapReduce and HDFS (Hadoop Distributed File System) framework approach.  

The rest of the paper is organized as follows. Overview of the developed system is explained in section II. Section 
III explains various technologies used for this model. System architecture is presented in section IV. Methodology 
used in our project is given in section V. Concluding remarks and Future work are given in section VI.   

II. OVERVIEW OF DEVELOPED SYSTEM

This developed work is used in various fields. It is used to provide category of a file. We only need to load a huge 
data/big data (Terabytes) in hadoop server once. Our genetic algorithm gives a best category of file. Suppose any 
company engineer want to know a bug category that he/she have, then that file is input to our model to know the bug 
category. Once the bug category is known to him, his efforts will get reduced up to some extent. 
Two phases are present in this model. Training phase and Testing phase. In training phase the documents are provide 
from HDFS Server. These are provided to Parallel Genetic Algorithm (PGA). We have used OlexPGA for 
classification in our model. In PGA calculating the fitness value is a  time consuming task, in our dissertation work 
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we try to reduce time required  for fitness calculation. For this we use hadoop mapreduce technology. Counting the 
words from a document, calculating the TFIDF (Term Frequency, Inverse Document Frequency) of document and 
providing it (to OlexGA) to find the best chromosomes is done by genetic algorithm. Using TFIDF we got top 50 
keywords.  After getting keywords next important task is fitness evaluation which is done by hadoop mapreduce 
component. We  speed-up olexGA using hadoop.  We provide our classifier model as a service so that it gives a cloud 
framework. 

III. TECHNOLOGIES USED 

A. HADOOP- 

Hadoop is an Apache project; all the components are available via the Apache open source license. Hadoop is 
written in Java. It doesn’t maintain indexes or relationships; you don’t need to decide how you want to analyze your 
data in advance. It breaks data into manageable chunks, replicates them, and distributes multiple copies across all the 
nodes in a cluster so you can process your data quickly and reliably later. Hadoop is also use to conduct analysis of 
data [3].

MapReduce Framework- 

MapReduce programs break problems into Map and Reduce phases. The Map Phase handles all of the parallel 
computation, and the Reduce phase handles all of the sequential computation. The programming model of 
MapReduce takes a set of input key/value pairs, and produces a set of output key/value pairs. The user specified 
map and reduce functions are of the following type:  

map(k1, v1)  list(k2, v2) 
reduce(k2, list(v2))  list(v2) 

Figure 1. MapReduce Framework 

The output key/value pairs of the map phase are sorted by their key and each reducer gets a particular key and a 
list of all the values belonging to that key. Hadoop automatically does this sorting and routing of information 
between the many machines in the cloud [4]. 

HDFS- 

HDFS is the distributed file system that is available with hadoop. It highly fault-tolerant and provide high 
throughput access to application data and is suitable for applications that have large data sets. MapReduce task 
uses HDFS to read and write data. HDFS includes a single NameNode and multiple DataNodes. For HDFS setup 
there is a need to configure NameNode and DataNodes and then specify the DataNodes in slaves file. When we 
start the NameNode, startup script starts the DataNodes. HDFS has a master/slave architecture. 

How HDFS works- 
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HDFS cluster consists of a single NameNode, a master server that manages the file system namespace and 
regulates access to files by clients. Multiple number of DataNodes, usually one per node in the cluster, which 
manages  storage attached to the nodes that they run on. HDFS exposes a file system namespace and allows user 
data to be stored in files. Internally, a file is split into one or more blocks and these blocks are stored in a set of 
DataNodes. The NameNode executes file system namespace operations like opening, closing, and renaming files 
and directories. It also determines the mapping of blocks to DataNodes. The DataNodes are responsible for 
serving read and write requests from the file system’s clients. The DataNodes also perform block creation, 
deletion, and replication upon instruction from the NameNode [5]. 

HDFS is built using the Java language; any machine that supports Java can run the NameNode or the 
DataNode software. HDFS allows user data to be organized in the form of files and directories. It provides a 
command line interface called FS shell that lets a user interact with the data in HDFS. The Syntax of this 
command set is similar to other shells. Here are some sample action/command: 

Table -1 HDFS Commands/Actions 

Sr. 

No. 

Commands Meaning/Action 

1. start-all.sh Command starts all shell script commands 

2. hadoop dfs –mkdir <file name> Command is used to create a new directory 

3. hadoop dfs –ls To show list of root directory in HDFS 

4. hadoop dfs –cat <file name> To view the contents of the file 

5. bin/ stop-all.sh Stopping NameNode, DataNode, Jobtracker 

and Tasktracker 

Table 1 shows commands which perform various actions. These commands are used to start and stop all HDFS 
servers, to create new directory and to view content of directory. 

NameNode manages all DataNodes, DataNode manage Distributed file system of one cluster or node. Tasktracker 
runs MapReduce job, whereas Jobtracker manage all cluster of tasktracker. We know there is single NameNode and 
multiple DataNodes. NameNode holds the information of all files and if NameNode failed it will stop all the 
operations of HDFS cluster. To avoid this Hadoop supports secondary NameNode which hold a copy of all data in 
NameNode. 

B. Genetic Algorithm – 

Genetic algorithm (GA) is used to generate useful solutions to optimization and search problem. Genetic 
algorithms were formally introduced in the United States in the 1970s by John Holland at University of Michigan [6]. 
The most important phases in GAs are reproduction, mutation, fitness evaluation and selection or completion.  
Reproduction is process in which genetic material in two or more parent individuals is combined to obtain offspring. 
In GA Mutation means modification i.e. random change in value so that mutation result may be good or bad. Fitness 
evaluation is used to find out best quality from the individuals this is very time consuming. Selection is a process 
decides which individual is use for reproduction and mutation [7].   

There are two types of GA’s named as Sequential GA and Parallel GA. Parallel Gas are parallel implementation 
of GAs which can offer considerable gains in terms of performance and scalability. In this project we used parallel 
Olex-GA. Olex GA is faster text categorization GA than others like Naive Bayes, C4.5, Ripper etc. All these 
algorithms are complex & time consuming. Olex genetic algorithm “classify document d under category c if t1 � d or 
… t n � d and not (t n+1 � d or … or t n+m � d) holds” [8]. 

Table -2 Word Count using categories in OlexGA. 

c  (t1 � d � � � �� tn � d) � � (tn+1 � d � � � � � tn+m � d) 

Pos={t1,….........,tn} and Neg={tn+1,…..........,tn+m} 
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Table 2. shows t1 to tn which are positive words must present in document and tn+1 to tn+m which are negative 
words should not present in same document. This gives a category of document. 

IV. ARCHITECTURE OF THE SYSTEM 

The possible operational environment for the proposed methodology is shown below. The basic architecture for 
the proposed system is shown in Figure2. 

Figure 2. Basic Architecture 

Master Node: Master node uploads the document to HDFS. Main scheduling is performed by master node. 
Reducer at master node calculates fitness value and provide category to document. 

Slave Node: Slave node takes document from HDFS. Mapper at slave node generates the chromosomes and 
sends to master node for further operation.   

Hadoops HDFS: It accepts the documents from master node and store as a file. For further calculation HDFS 
provide file to slave node.  

V.  METHODOLOGY 

After going through the related work we come to a state which shows Genetic Algorithm and Hadoop gives better 
results than other technologies.  Hadoop provides standard frameworks, there is no need to manage various nodes 
manually, Hadoop can also manage failures automatically. In our work OlexGA is used which is parallel. In GA 
Fitness calculation is a very time consuming task so in this model Hadoop MapReduce methodology is used to reduce 
processing time. Our work is related to find category of document which helps in many fields like Education, 
Medical, IT Industries, and Government etc. This model has two phases named as Train and Test phase. Train model 
provides classifier which is input to test model which provides category of document. The detail methodology is 
explained in the sections given bellow: 

A. Train Model- 

Train model takes documents and keywords from Hadoop HDFS which then provides to Parallel Genetic Algorithm 
(PGA). PGA gives population which given to Input Format. Input Format splits data and provides to the mapper. 
There are number of mappers, they generates chromosomes and pass to reducer. Reducer is responsible for 
calculating fitness. Then output of reducer forward to Output   Format. After that new population is obtained which is 
given to PGA and finally output is offer to classification model. Classifier is output of train model. Figure.3. gives 
overall idea about train model.  
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Figure 3. Train Model

B. Test Model- 

Output of train model i.e. classifier, keywords and test document are given to test model. Final output of test 
model will show category of given text document. Figure 4. Shows Test Model. 

Figure.4. Test Model 

VI. CONCLUSION AND FUTURE WORK 

In this implemented work we developed a model which provides category to document only we need to store 
huge/large data at once to Hadoop servers. Here we used Parallel Genetic Algorithm (PGA) i.e. OlexPGA. In 
genetic algorithm fitness evaluation is very time consuming task so we used hadoop mapreduce framework to 
reduce processing time required for fitness calculation. We used hadoop HDFS (Hadoop Distributed File System) to 
store documents. This model has a generalized application for commercial used.  

This model has two phases train phase and test phase. Train phase generates classifier which we will provide as a 
service to client in cloud. 
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