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Abstract—Huge amount of data is generated in this digital world with the size of terabytes and
petabytes. The traditional database management system is failed to process these exaggerated
data. Big data is the combination of high volume, high velocity and different veracity of data.
These data are extracted from multiple sources such as machine data, social media data,
medical data, banking data, transaction data. E commerce data and business data. In order to
process the huge amount of data, the specially designed software, tools, framework and
database file systems are required. Since the structure of big data is considered as unstructured
and semi structured, the highly scalable and fault tolerant processing environment is needed to
cop up with these big data. The big data analytics life cycle is divided into few steps, such as
business understanding, data understanding, data preparation, modelling, evaluation and
deployment. The employed software or tools are designed and developed to fit into these life
cycle of big data analytics.

In this study, the predominantly used Hadoop framework, and mongo DB database are studied
and applied on sample dataset to process the larger amount of big data. The results section is
producing performance analysis report of these above mentioned data processing tools. Each
and every tools are performing well and producing the expected efficient results on those huge
amount of data. 2021 tokyo Olympics dataset is downloaded from the kaggle website and
processed in this research study. This dataset contains 5 fields of records like details of athletes,
coaches, gender entries, medals and names of the teams worldwide.

Index Terms— BIG DATA ANALYTICS, HADOOP, HBASE AND MONGODB.

|. INTRODUCTION

Big data analytics is a process of collecting, processing and extracting the hidden insights from the huge size of
database. This extracted information is used to decision making process of the organization or industries. Unlike
the traditional database, these big data systems are required high speed data processing tools to process all the
globally available data. Many available sources are indicated in the given below figure 1. The main origin of big
data growth is social media data.
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Figure 1. Source of Big Data
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Figure 2. Steps in Big Data Analytics

As per the above figure 2., the four steps are involved in big data analytics process such as, gathering the
informative data from external web sources, analysing the data in the stipulated time, processing the integrated
data to extract the insights and distributing that information to operational format for end users. These big data
analytics techniques have some challenges also such as data quality, discovery, storage, analytics and security. In
other hand, the technical specialists are required to extract, load and transformation of data. Some warehousing
tools are also applied in this data analytics process.

1. DATA PROCESSING WITH HADOOP

Hadoop is abbreviated as highly available object oriented platform for storing and processing the larger set of
data. This is a specially designed file system as well as database. The major components of Hadoop are Hadoop
Distributed File System(HDFS) and Map Reduce(MR). Here HDFS is for storing the data and files where as MR
is a program to communicate with the Hadoop cluster. The secondary component of Hadoop is Yet Another
Resource Navigator (YARN). This YARN manages the resource allocation of Hadoop Cluster. The given below
figure 3. is explaining about the components of Hadoop inter process communication. As per this figure 3. the
name node and data node associated with HDFS are configured. In other side, the job tracker and task tracker
associated with MR are connected. Only one name node for the entire cluster is permitted. But there is no
restriction on data node.

This Hadoop has number of commands to process the data stored in HDFS. The input format of data is key,
value pairs. Only one job tracker is allowed per cluster to pass the map reduce programs. But here are no
restrictions on task tracker TT. If the name node fails to initiate the process, then the secondary node will take
charge and it will do the process.

774



Hadoop Cluster

World
Name Node Chent
ON+ TT ON + T
ON+ TT ON 4+ 1T v v @
ON+ TT ON+ 1T
ON + TT ON + 1T
Rack 1 Rack 4

Figure 3. Hadoop Cluster Set up with HDFS and MR

The basic replication factor of this Hadoop is 3. Each and every time, the data gets loaded for three times. The
entire data is divided into various sub blocks to store the files. After the allocation of blocks the data will be
given with Object Identifiers(ID’s). These object ID’s are making the speed process of data extraction, storing
and processing with in the Hadoop cluster.

I111. DATA PROCESSING WITH MONGODB

The Mongo database is a type of No SQL database to process the structured data which are stored in a rows and
columns of schema. Mongo database supports for document specific database as illustrated in the following
query.
Query 1. Example MongoDB Table
First name = “’Aravinth”
Address = “London”
Spouse= [{Name: “Terasa”}]
First name = “’Aravinth”
Address = “Florida”

In this above query two separate documents are processed with help of Mongo DB database. So this combining
feature will increase the runtime and execution time of huge databases. Above all, the Mongo DB has the
following features

Replication

Indexing

Reporting

Duplication of data

Backup and recovery mechanism

Load balancing

ook wdE

Contact Document

{
_id:<Objectld2>,

Person Document person_id:<Objectld1>,
I / phone:"0912387651",
_id: <Objectid1> , email:"abc@test.com"
name: "abc" }
}
‘ Address Document
{
_id:<Objectld3>,
person_id:<Objectld1>,
address:"nihar villa",
city:"Mum"

}

Figure 4. Parsing the Web Document using Mongo DB
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This web document scraping is the process extracting the web pages of user information. This document contains
personal document, contact document and address document. Id ad name are the fields of person document. Id,
person id, phone number, and email id are the fields of contact document. Similar to this, id, person id, address
and city are the fields of address document.

IV. IMPLEMENTATION

This section focuses on the workflow and implementation details. Initially the Olympics website has been
studied and some fields are identified.

Mobile App
Server-side Endpoint
Router
(ExpressJS) ( > Controller
Server-side Persistence
Database
(MongoDB)

Figure 5. Mongo DB Working Environment Set up

The mongo db database set up is divided into two core server side points. Those are server side end point and
persistence point. Solving and directing the route to data is taken care by controller.

The given below figure 6. depicts the steps involved in Hadoop installation with the enterprise edition. Hadoop
cluster set up establishment process involves the master and slave communication that will be employed in the
data centre Hadoop deployment. The version of installed Hadoop is 3.X which is very faster and latest version in
the market.
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Hadoop Cluster Daemons
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Figure 6. Hadoop installation and environment setup

V. RESULTS & DISCUSSION

As discussed in the abstract, the Olympics 2021 dataset is considered here for processing with respect to Hadoop
and Mongo DB. This data contains 5 fields of the Olympics game. The following table 1. Clearly gives the
processing tine of these sample dataset of 5 fields.
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TABLE |. PROCESSING TIME OF DATASET

. Processing Time by Processing Time by Processing Time by
S.No Data Field Name Oracle SQL Hadoop Mongo DB

33258 Rows Athletes 12.36 milliseconds 1.3 milliseconds 1.323 milliseconds
2. 180 Rows Coaches 1.3 milliseconds 0.63 milliseconds 0.639 milliseconds
3. 188 Rows Entries 2.69 milliseconds 2.1 milliseconds 1.369 milliseconds

Gender

4. 658 Rows Medals 5.6 milliseconds 3.6 milliseconds 3.5 milliseconds
5. 2976 Rows Teams 9.3 milliseconds 3.69 milliseconds 3.56 milliseconds

As per the above table, the processing time of the data fields are compared with traditional database system SQL,
Hadoop and MongoDB database.

e Equality (=)
Inequality (<,!=, or >)
Less than or equal (<=)
Greater than or equal (>=)
IS NULL

e ISNOTNULL
These above SQL operators are being used in Oracle Sql, Hadoop and Mongodb database respectively. The
following lines of queries are processed to extract the insight from those hidden data. As per the table 2., the
number of queries are processed by comparative databases are shown.

TABLE Il. NUMBER OF QUERIES PROCESSED BY SQL, HADOOP AND MONGODB

. Queries Processed by Queries Processed by Queries Processed by
S.No Data Field Name Oracle SQL Hadoop Mongo DB
1. 33258 Rows Athletes 369 36 89
2. 180 Rows Coaches 89 56 83
3. 188 Rows Entries 56 22 36
Gender
4. 658 Rows Medals 89 46 59
5. 2976 Rows Teams 12 3 9
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Figure 7. Mapping of ER Diagram with the Dataset

As a pre-processing step, initially the fields of dataset are mapped with ER diagram to find the relationship with
the fields name and countries. The field of athletes is compared with winter-games and also country is compared
with summer games.
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MIn [154): q = """

SELECT

Year, Sex, COUNT(Sex) as count
FROM

Athletes
Where Year > 1900 AND Sex = 'F'
GROUP BY

Year
ORDER BY

Year DESC

nun

pd.read sql query(q,conn).head(10)

Out[154]:
Year Sex count

0 2016 F 6223

1 2014 F 2023
2 2012 F 5815
3 2010 F 1847
4 2008 F 5816
5 2006 F 1757
6 2004 F 5546
7 2002 F 1582
8 2000 F 5431
9 1998 F 1384

Figure 9. Applying queries on Dataset and Processing

The functions and aggregate operations are applied to compare and differentiate the various columns. In other
hand, the python pakcge such as pandas, numpy and matplotlib are used to do the data processing with these
datasets.

V1. CONCLUSION

After the advent of social media, the big data are generated every day. Since the big data processing is
considered as a challenging one, the computationally intensive performing algorithms are being deployed in the
industry. As the traditional database management system are considered as inefficient to process the data, the
special database called Hadoop and mongo database are playing a major role in processing the big data set. In
this paper, the big data set has been extracted and processed as well in quicker time to produce the prompt output
extraction.
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