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Abstract
Big data is the combination of large datasets and the management 
of this large dataset is very difficult. So, we require some new 
techniques to handle such huge data. The challenge is to collect 
or extract the data from multiple sources, process or transform 
it according to our analytical need and then load it for analysis, 
this process is known as “Extract, Transform & Load” (ETL). In 
this research paper, firstly implementation of hadoop in pseudo-
distributed mode is done and then implement hive on hadoop to 
analyze the large dataset. In this paper, we consider the data from 
Book-Crossing dataset and take only BX-Books.csv file from 
dataset. Over this dataset we perform query by executing hive 
on command line to calculate the frequency of books which are 
published each year. Then, comparison of hive code is done with 
the mapreduce code. And, finally this paper shows that how hive 
is better than map reduce.
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I. Introduction
Apache hadoop is openly available software which allows the 
processing of massive or extremely large datasets in a completely 
distributed environment. In the year 2003 and 2004, the employees 
of Google proposed two papers which describe the method for 
handling large amount of data which is distributed over different 
places. By getting inspiration from these papers Doug created 
a distributed computing framework which is known as Hadoop 
[1].

Basically, hadoop consists of two components. The first component 
is Hadoop Distributed File System and the other component is Map 
Reduce. HDFS has designed to store very large files as a sequence 
of data nodes across various machines in a large cluster. The basic 
components of HDFS are data node and name node. Basically, the 
application’s data are stored in data nodes. Data files which are 
uploaded to HDFS are broken down into many blocks and these 
blocks are then stored to different data nodes. Data node have 
the permission to do various operations such as creating, deleting 
and replacing whenever it gets instruction from the name node. 
Name node stores all the metadata. Along storing the metadata, 
name node acts as a master node which enables the coordination 
activities among data nodes. There are two basic components of 
Map Reduce. One is job and another is task tracker. Job tracker 
enables monitoring and the execution of different jobs among 
different Task trackers. It maintains the track of progress on job 
execution. Task tracker handles the task assigned to it. They are 
responsible to serve requests from Job tracker [2].
Hadoop is widely used by world’s largest online companies which 
are named as IBM, Amazon, Facebook, LinkedIn, Google and 
Yahoo. The size of the hadoop users are increasing day by day. As 
the media reported that yahoo using this facility effectively and 
maintaining 38 thousand machines which are distributed among 
20 different clusters [1].

Hadoop gives distributed processing at a very low cost and make 
it complement to the traditional systems. Hadoop gives various 
benefits to extract the value from large datasets which are-

Precision – 1. Means applying only the proven algorithms and 
machine learning techniques to give best results.
Scalability – 2. It scales the large data as the number of users 
grows day by day and problems become more complex.
Speed – 3. It helps in analyzing the large and complex data 
very fast.
Interactivity – 4. It supports multiuser which in turn increased 
productivity.

A popularly known data warehouse for hadoop is the hive. It 
provides different type of queries to analyze the huge datasets. 
It runs on the top of apache hadoop and for data storage it uses 
HDFS. Apache hadoop framework requires different approach 
from traditional programming to write MapReduce based 
programs. This becomes possible using some techniques. One 
of those techniques is Hive. Using this technique developers do 
not need to write MapReduce at all. It provides a SQL like query 
language known as HiveQL to application developers. Due to its 
SQL-like interface, hive becomes a popular technology of choice 
for using hadoop [2].

II. Flowchart

A. Description of Flowchart
First of all install java on the ubuntu operating system then install 
and implement hadoop in a pseudo-distributed mode. After the 
complete successful installation of hadoop, check that all nodes 
i.e. namenode, secondary namenode, datanode, resource manager 
and task manager are working correctly or not. We can also check 
their web interfaces. If everything works fine then we move to the 
downloading of Book Crossing Dataset which is available online 
on http://www2.informatik.uni-freiburg.de/~cziegler/BX/
This database composed of three tables which are-

B. BX-Users
It contains information of users which includes User IDs i.e. ‘User-
ID’ and they are mapped to integers. If any demographic data is 
available then it is also provided as ‘Location’, ‘Age’. If it is not 
available then the field contains NULL values.

C. BX-Books
It contains the complete information of books Books which 
are identified using ISBN number. It also contains some 
other information which incudes ‘booktitle, bookauthor, 
yearofpublication, publisher, imageurls, imageurlm, imageurll’. 
Images are available in three flavors i.e. small, medium and 
large.



IJCST  Vol. 6, ISSue 3, July - SepT 2015  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 76   InternatIonal Journal of Computer SCIenCe and teChnology

Fig. 1: Flowchart of Hive

D. BX-Book-Ratings
It contains the information of book ratings. The information can 
be expressed explicit or implicit.
From the above three tables this paper use BX-Books dataset. 
After downloading the dataset, installation and implementation 
of hive is done and then perform query on it using the command 
line by running hive. After that, this paper shows the comparative 
study of hive and mapreduce. And, finally shows that how hive is 
better than mapreduce for performing data analysis.

III. Database Description
The database we take for our research is the Book Crossing 
Dataset. This database was gathered by Cai-Nicolas Zeigler by 
taking the permission from the CTO of Humankind systems whose 
named is Ron Hornbaker. The database consist of 278,858 users, 
also providing the implicit and explicit ratings which are about 
1,149,780 about 271,379 books. It is available online for the 
research.
This database contains three tables which are-
BX-Users
BX-Books
BX-Book-Ratings
But for our research we use BX-Books database. In this Books have 
their ISBN numbers, booktitles, bookauthors, yearofpublication, 
publishers. Also it include three different flavours for images 
which are imageurl-s, imageurl-m, imageurl-l.

IV. Implementation Details
For the implementation of hive, we require the following 
prerequisites-

Latest stable build of hadoop.• 
Should have java installed.• 
Knowledge of java and linux.• 
Book Crossing Dataset to perform analysis on it. • 

(Available online on: http://www2.informatik.uni-freiburg.
de/~cziegler/BX/)

For the implementation we firstly require to install hadoop in 
standalone mode and pseudo-distributed mode. By default after 
downloading hadoop it is configured in a standalone mode and 
can be run as a single java process. The prerequisites for hadoop 
installation are-

Either linux or windows.• 
Java.• 
Ssh(secure shell) to run start/stop/status and other such scripts • 
across cluster.

We run hadoop-2.7.0 on ubuntu-14.04.2 in this implementation. 
The complete procedure is explained below-

A. Hadoop Installation and implementation
1. Firstly install the java as-
nish@nish-VirtualBox:~$ sudo apt-get install default-jdk
then check it using the command-
nish@nish-VirtualBox:~$ java –version

2. Adding a dedicated hadoop user as shown below-
nish@nish-VirtualBox:~$ sudo addgroup hadoop
nish@nish-VirtualBox:~$ sudo adduser –ingroup hadoop 
hduser
Creating home directory ‘/home/hduser’…..
Copying files from ‘/etc/skel’…….
Enter new UNIX password:
Retype new UNIX password:
passwd : password updated successfully
Changing the user information for hduser…….

3. Now we install the ssh as-
nish@nish-VirtualBox:~$ sudo apt-get install ssh

4. At this step, we login to the hduser to create and setup ssh 
certificates. This is necessary for performing different operations 
on hadoop cluster. For the authentication of hadoop users we have 
to generate public/private key pairs and share it with different 
users. We create it as shown below-
hduser@nish-VirtualBox:~$ ssh-keygen –t rsa –P “ “
Here, we make the created key an authorized key, by doing this 
hadoop can use secure shell without password and the command 
is as follows-

hduser@nish-VirtualBox:~$ cat $HOME/.ssh/id_rsa.pub >> $ 
HOME/.ssh/authorized_keys
Check hduser added to the localhost as-
hduser@nish-VirtualBox:~$ ssh localhost

5. We install hadoop .tar file and extract it. Then, by adding hduser 
to sudoers we move the hadoop to the local directory i.e. usr/
local/hadoop. So that it available to all users. We have to setup the 
following configuration files to complete the hadoop setup.

(i). .bashrc
Before editing the .bashrc file, we have tofind out the path of java 
so that we can set the JAVA_HOME environment variable as -
hduser@nish-VirtualBox:~$ update-alternatives –config java
Now, we can open the .bashrc where we have to add the following 
lines and source it using the commands as-
hduser@nish-VirtualBox:~$ sudo vi .bashrc
hduser@nish-VirtualBox:~$ source .bashrc
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(ii). Make changes to hadoop-env.sh file
In this file, we have to define the current JAVA_HOME path. This 
path is according to our java installation path. Open it using the 
below command-
hduser@nish-VirtualBox:~$ sudo vi /usr/local/hadoop/etc/ 
hadoop/hadoop-env.sh
then add these lines-
export JAVA_HOME=/usr/lib/jvm/java-7-openjdk-amd64
exportHADOOP_OPTS=“$HADOOP_OPTS–Djava.net. 
preferIPV4stack=true–Djava.library.path=$HADOOP_PRE FIX/
lib/native

(iii). Make changes to the core-site.xml file
This file has the information regarding port number, file system 
memory, limits of the memory for data storage and the size of R/W 
buffers. Open the core-site file and add below lines in it.
<configuration>
<property>
<name>hadoop.tmp.dir</name>
<value>app/hadoop/tmp</value>
</property>
<property>
<name>fs.default.name</name>
<value>hdfs://localhost:54310</value>
</property>
</configuration>

(iv). Make changes to mapred-site.xml file
This file specifies the framework of map reduce which is currently 
in use. This file is not available in the configuration file of hadoop. 
So, firstly we need to copy it from mapred-site.xml.template to 
the mapred-site.xml file as:
hduser@nish-VirtualBox:~$cp /usr/local/hadoop/etc/hadoop/ 
mapred-site.xml.template /usr/local/hadoop/etc/hadoop/ mapred-
site.xml
Open mapred file and then add the below properties in it.
<configuration>
<property>
<name>mapreduce.jobtracker.address</name>
<value>localhost:54311</value>
</property>
</configuration>

(v). Make changes to hdfs-site.xml file
This file contains the information regarding the data replication 
value, paths of name node and data node so that file system location 

can find easily. Open the file and add properties in it.
Note: The properties of this file are user-defined so we can change 
it in reference to our hadoop infrastructure.
<configuration>
<property>
<name>dfs.replication</name>
<value>3</value>
</property>
<property>
<name>dfs.namenode.name.dir</name>
<value>file:/usr/local/hadoop_store/hdfs/namenode</value>
</property>
<property>
<name> dfs.datanode.data.dir </name>
<value>file:/usr/local/hadoop_store/hdfs/datanode </value>
</property>
</configuration>

(vi). Make changes to yarn-site.xml file
Using this file we can configure yarn. By opening this file we 
have to add given properties in it. 
<configuration>
<property>
<name>yarn.nodemanager.aux_services</name>
<value>mapreduce_shuffle </value>
</property>
</configuration>

(6) Now, verifying hadoop installation as-
hduser@nish-VirtualBox:~$ hdfs namenode –format
hduser@nish-VirtualBox:~$ start-dfs.sh
hduser@nish-VirtualBox:~$ start-yarn.sh
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(7). There are also web interfaces of hadoop. So, we can also have 
its access on browser. The port number for accessing the hadoop 
is 50070. Using http://localhost:50070 we can get its services on 
browser. 

B. Hive installation and implementation
1. Firstly, we have to download recent version of hive from 
the apache mirrors. Here, we download hive-1.0.1.tar.gz. After 
downloading we have to extract it and then move it to the /usr/
local/hive so that it is available to all users by using the following 
commands as shown below-
nish@nish-VirtualBox:~$ sudo tar –xzf apache-hive-1.0.1-bin.
tar.gz
nish@nish-VirtualBox:~$ sudo mv apache-hive-1.0.1-bin /usr/
local/hive

2. Then login to the hduser to make changes to the .bashrc file 
and then source it as follows-
hduser@nish-VirtualBox:~$ sudo vi .bashrc
hduser@nish-VirtualBox:~$ source .bashrc
               Add the below lines to the bash file-
export HIVE_HOME=/usr/local/hive
export HIVE_CONF_DIR=$HIVE_HOME/conf
export HIVE_CLASSPATH=$HIVE_CONF_DIR
export PATH=$HIVE_HOME/bin:$PATH

3. Now, start both dfs.sh & yarn.sh and check all nodes are started 
or not using jps command.
hduser@nish-VirtualBox:~$ start-dfs.sh
hduser@nish-VirtualBox:~$ start-yarn.sh
hduser@nish-VirtualBox:~$ jps

4. Here, we must create two directories /tmp and /user/hive/
warehouse and then give appropriate permissions to them in 
HDFS as shown below-
hduser@nish-VirtualBox:~$ hadoop fs –mkdir –p /tmp
hduser@nish-VirtualBox:~$ hadoop fs –mkdir –p /usr/hive/
warehouse
hduser@nish-VirtualBox:~$ hadoop fs –chmod g+w /tmp
hduser@nish-VirtualBox:~$ hadoop fs –chmod g+w /usr/hive/
warehouse

5. Here, we create a directory /usr/local/hive/data and download 
the BX-CSV-Dump.zip file on which we perform analysis. Then, 
we copy this .zip file to the current created directory where we 

unzip this file.
hduser@nish-VirtualBox:~$ sudo mkdir /usr/local/hive/data
hduser@nish-VirtualBox:~$ sudo cp BX-CSV-Dump.zip /usr/
local/hive/data
hduser@nish-VirtualBox:~$ sudo unzip BX-CSV-Dump.zip
It contains three tables but we use only BX-Books.csv for our 
research work.

6. Login to the root account and then using the sed command we 
cleansed the data as follows-
root@nish-VirtualBox:~$ sed  ‘s/\&amp;/\&/g’  BX-Books.csv 
| sed -e ‘1d’ | sed ‘s/;/$$$/g’ | sed ‘s/”$$$”/”;”/g’ | sed ‘s/”//g’ > 
BX-BooksCorrected1.txt
The above command does the following:
• It removes “&amp;” and add “&” in its place.
• It also removes the header line.
• It replaces ; with “$$$”
• It replaces “$$$” with “;”
• It removes all “ characters

7. Now, exit to root account and login to the hduser where we create 
a input directory to hadoop and copy the extracted file there as-
hduser@nish-VirtualBox:~$ hadoop fs –mkdir –p input
hduser@nish-VirtualBox:~$ hadoop fs –put /usr/local/hive/data/
BX-BooksCorrected1.txt input

8. Now, type the hive command and run hive using the command 
line. Here, we implement the query using which we analyze the 
data for finding the frequency of books which are published each 
year.

Here, create a table bxdataset and then load data into the table 
from BX-BooksCorrected1.txt and then perform query over it 
which is explained below-
hive> create table if not exists bxdataset(isbn string, booktitle 
string, bookauthor string, yearofpublication string, pubisher 
string) row format delimited fields terminated by ‘\;’ stored as 
textfile;
hive> load data inpath ‘/usr/hduser/input/BX-BooksCorrected1.
txt’ overwrite into table bxdataset;
hive> select yearofpublication, count(booktitle) from bxdataset 
group by yearofpublication;
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C. Output

V. Comparison of Hive With Mapreduce Code
If the same job is done using mapreduce which is based on java 
then the code will be as follows-

Write the map method as:
package com.bookx;
import java.io.IOException;
public class Books XMapper extends MapReduceBase implements 
org.apache.hadoop.mapred.Mapper<LongWritable, Text, Text, 
IntWritable>  { 
private final static IntWritable one = new IntWritable(1);
 @Override
              public void map(LongWritable key, Text value,
             OutputCollector<Text, IntWritable> output, Reporter 
reporter)
                           throws IOException {
                     String temp = value.toString();
                     String[] SingleBookdata = temp.split(“\”;\””);
                    output.collect(new Text(SingleBookdata[3]),new 
IntWritable(1));
              }
       }
Write the reduce method as:
package com.bookx;
import java.io.IOException;
      public class Books XReducer extends Map Reduce 
Base implements org.apache.hadoop.mapred.Reducer<Text, 
IntWritable, Text, IntWritable> {
              @Override
              public void reduce(Text key, Iterator<IntWritable> 
values,
                           OutputCollector<Text, IntWritable> output, 
Reporter reporter)
                           throws IOException {
          Text key = _key;
         int frequencyForYear = 0;
                    while(values.hasNext())
                     {
                  intWritable value = (IntWritable) values.next();
                           frequencyForYear += value.get();
                     }
                     output.
collect(key, new IntWritable(frequencyForYear));
              }
       }
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Main function to run map reduce job:
package com.bookx;
import org.apache.hadoop.fs.Path;
public class BookxDriver {
       public static void main(String[] args) {
jobClient client = new JobClient();
JobConf newconf = new  JobConf(com.bookx.BookxDriver.
class);
  newconf.setJobName(“BookCrossing 1.0”);
  newconf.setOutputKeyClass(Text.class);
  newconf.setOutputValueClass(IntWritable.class);
  newconf.setMapperClass(com.bookx.BooksXMapper.class);
 newconf.setReducerClass(com.bookx.BooksXReducer.class);
 newconf.setInputFormat(TextInputFormat.class);
 newconf.setOutputFormat(TextOutputFormat.class);
 FileInputFormat.setInputPaths(newconf, new Path(args[0]));
 FileOutputFormat.setOutputPath(newconf, new Path(args[1]));
client.setconf(newconf);
try {

 JobClient.runJob(newconf);
} catch (Exception e) {
          e.printStackTrace();
}
       }
}
From the above given code, it is clear that hive takes less effort 
because it reduces the programming effort in turn reducing the 
learning and writing map reduce code. If we compare the above 
code with hive code then we find hive reduces the coding effort 
because it requires only three lines of code whereas map reduce 
requires approximately forty-six lines of code. 

VI. Conclusion
In this research paper, the implementation of hive is done to 
analyze the big dataset. It reduces the lines of code in comparison 
to mapreduce code. The motive of this paper is to find which one 
is best between mapreduce and hive. So, from the analysis it is 
concluded that hive is best because of the following reasons-First 
of all hive reduces the lines of code to 3 whereas map reduce 
requires roughly 46 lines of code. Second if comparison is done 
on their response time then hive takes only 7.989 seconds. So, it 
is clear that hive is better than mapreduce.
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