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Abstract

Nowadays the amount of data generated from various device sources and business transactions is very huge. Most of the transactional,
business data generated is unstructured. Business organizations use the data to perform analytics for decision making. Performing Analytics
on such huge unstructured data has become a challenge for organizations. Enough tools and techniques both with free ware and proprietary
license release are available to handle structured data are available. In earlier systems, unstructured data is converted into structured data
and then stored in Database Management System (DBMS) for performing further analytics. This is a time consuming process. As the
amount of data being generated is increasing tremendously, it has become impossible to transform huge amounts of data into structured
data. In order to perform analytics of the digital data, we require different business processes to handle unstructured data directly and
efficiently. In this paper, a skillful mechanism is being proposed to handle unstructured data using MongoDB and perform required ana-

lytics. The experimental approach and the results are presented.
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1. Introduction

Huge amount of data is being generated by business transactions
daily. It becomes very difficult to manage and perform analysis on
this bulk data. Generally, the data generated is in Terabytes (TB).
We should properly manage this data in order to use it further for
research purpose. Big data poses a big challenge as only a limited
amount of data is useful which leads to more filtering time. Based
on different requirements, there will be a need to sort the data so
that it can be reused again for analysis [1]. Big data describes the
huge volume of data — both structured as well as unstructured. It is
described as the process of collecting and storing huge amount of
data for eventual analysis. The data generated is typically in
terabytes or zettabytes. Big Data can be characterized by 3Vs
namely volume, variety, and velocity. Unstructured data consists of
information which is not available in the traditional row-column
database. It is exactly the different from structure data which is
stored in the form of rows and columns. It becomes a very critical
process to extract useful information from unstructured data. So
various types of software solutions are needed for finding
unstructured data and obtain useful information from it [3]. Digital
Data is broadly categorized into structured data, semi-structured
data and unstructured data. The below table-1 shows the
comparison between all the three kinds of digital data.

In organizations growth of the data has become highly exponential.
The major objective of data science systems is to capture data and
help the organizations in making business decisions. The biggest
challenge in data Science is handling such exponential data from
generated from various sources and performing analytics. Organi-
zations are in need of real time analytics to make business decisions.
Current day systems depend on OLAP operations for making deci-
sions on real time data. Traditional OLAP operations cannot sup-
port handling data analytics in real time. Real Time On-Line Ana-
lytical Processing (RT-OLAP) will support organizations in making

faster decisions from heterogeneous digital data. Competitive en-
terprises are in urgent need of RT-OLAP for big data.

Big data analytics explores large amounts of data to determine
hidden patterns, customer choices and other important
businessrelated information. Data needs to be stored in the Data
Warehouse in order to perform further analysis. There is a read-only
data in the warehouse and it is being updated on a regular basis. It
possesses 4 characteristics known as non-volatile, integrated,
subject-oriented and time variant [5].

Approximately 80-90 percent of the generated data is mostly
unstructured data which can’t be processed directly. ETL process is
used in order to deal with the data generated from various
sources[7]. ETL stands for Extract-Transform-Load. ETL describes
the way in which the data is loaded from the source system and
stored in the data warehouse [8]. The process of loading DW, usu-
ally referred to as ETL process, can take anywhere from a few hours
to several days to complete, and can require many gigabytes of stor-
age to hold the many versions of staging and interface tables. Be-
cause of the time taken by this traditional form of ETL, it’s usually
the case that the data in warehouses and data marts is at least a day
or two out of date; in fact, usually it is between a week and a month
behind their source systems. This latency as the situation is known,
has in the past however not usually been seen as too much of an
issue, as DWs were not considered operational, business-critical ap-
plications, but rather more as a way for a small group of analysts to
do trend analysis

Hadoop is an open source framework used to store distributed data
and also performs distributed processing of a very large number of
datasets. It can handle the massive amount of data very quickly and
efficiently. Various data formats supported by Hadoop are JSON,
XML, and other text-based file formats. It is cost effective because
it makes use of commodity hardware for storing a huge quantity of
data. HDFS makes use of a master and slave architecture in which
master contains a single NameNode used for managing the file
system metadata and one or more slave DataNodes that actually

Copyright © 2018 Rajani Kanth Aluvalu, M. A. Jabbar. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/

International Journal of Engineering & Technology

345

stores the data. Hadoop Distributed File System [HDFS] is being
used by Hadoop as the primary file system. [11].

MapReduce is the core component of Apache Hadoop software
framework. It is a parallel programming used majorly to implement
processing and generating large datasets. MapReduce provides
enormous scalability among hundreds or thousands of servers
residing in a Hadoop cluster. Generally, input, as well as output is

stored in a file system. The framework is responsible for scheduling
the tasks, monitoring them and it also capable of re-executing the
failed tasks. The MapReduce framework comprises of only one
master JobTracker and one slave TaskTracker per cluster node.
[11].

Table 1: Digital Data Comparison

Structured Data

Semi-Structured Data

Unstructured Data

- not in any particular format or

sequence
- data is stored in the form of rows - does not conform to any data model but contains - does not conform to any data
Characteristi and columns tags and elements [metadata] model
GlaLICLSUCS - conforms to a data model - attributes in a group may not be the same - not easily usable by a pro-
- attributes in a group are the same - similar entities are grouped gram
- does not follow any rules or
semantics
oA > (S07EY :\Fi\éit)e?gg?rslt resentations
- Spreadsheets - XML - p
Sources p . - Videos, Images
-SQL - Zipped files
- OLTP systems, etc - Mark-up languages, etc P AGles
T T - Surveys, etc.

2. Related work

Traditionally, most data warehouses (DW) use a staging approach
to loading data into the warehouse fact and dimension tables. Data
that needs to be loaded into the warehouse is first extracted from
source tables, files, and transactional systems, and is then loaded in
batches into interface tables within the staging area. Then, the data
within these interface tables is transformed, cleansed, and checked
for errors, often with temporary staging tables being created on the
way to hold the versions of the source data as it is being processed.
This cleansed and transformed data is then loaded into the presen-
tation area.

ETL process involves extraction of data from various sources and
performs different processes such as cleaning, formatting and load-
ing data into the data warehouse and performs analytics. While
dealing with large sets of data, the traditional ETL process becomes
less effective and consumes extra time to perform desired opera-
tions [1]. Hadoop is the framework provided by Apache project
used for analyzing a large data set. Map Reduce procedure is used
along with Hadoop. HDFS stands for Hadoop Distributed File Sys-
tem. HDFS architecture consists of two main nodes: Name
Node and the Data Node. The task of a Name Node is to work as a
backup node or a checkpoint node as per the requirements. [11].
Data warehouse and ETL process are used by enterprises so that
they can focus to improve their performance. It mostly consists of
flats files or a database. Also, the data consists of various data types.
So in this type of situation ETL process becomes complex and also
it requires more time and money. First of all the data is extracted
from various sources in ETL process and then it is transformed to
desired data format and then it is loaded into a data warehouse. Var-
ious ETL tools are available for processing data such as Informat-
ica, SIRIUS and Data Stage and various others. ETL tool allows us
to view any changes in the source data and afterward we can make
effective changes in another connected data source. [12]

This paper provides a detailed study on the unstructured to distrib-
uted data mining. For unstructured data in order to analyze distrib-
uted data mining, for generating a new structured data model the
NETMARK technique is used which serves as the primary purpose
of this paper. We have a variety of methods available to find struc-
tured data from unstructured data. Querying unstructured data is a
very tough challenge because it requires special knowledge and also
a need to implement several techniques on an error-prone basis. A
Large quantity of data is generated on a daily basis due to the enor-
mous rise of the computers and information systems. This generated
data is difficult to manage and organize because it is in an unstruc-
tured format. We are aware of a familiar example of finding the

unstructured data known as Google which provides users with an
internet search tool. [14].

2.1. Dis-advantages with traditional databases for per-
forming analytics

The major disadvantage with traditional databases lies with their
acceptance for a particular schema. We require databases to analyze
unstructured and semi structured data. Most databases suffer from
scaling, query latencies increases with increase in data. Analyzing
realtime data which requires running aggregate queries takes longer
time and we are required to place response to such queries in
realtime.

2.2. Mongodb for analytics

MongoDB supports all kinds of digital data i.e. Any structure, any
format, any source and no matter how often it changes. MongoDB
being a No SQL database do not have a SQL interface. NO SQL
data bases are developed to support non relational data systems. The
analytical engine will be comprehensive and real-time. MongoDB
can be used to build scalable databases which can reside and work
on commodity hardware in the cloud or available locally in our data
center without procuring any additional complex hardware or extra
software. The important feature of MongoDB is that it can analyze
data of any structure in real time directly within the database and
gives the analytical results in real-time without having any expen-
sive data warehouse workloads.

MongoDB uses document model which helps it in storing data of
any structure. Most organizations are using MongoDB for analytics
as it stores any kind of data and most of the organizations end up in
generating unstructured data.

Unstructured/ ETL Process
Structured using
Database Pentaho Tool

Structured Database

Desired
Output

Fig. 1: Existing System Model.
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Fig. 2: Traditional Data Analytical Approach.

3. Proposed work

Due to the tremendous usage of internet and its different services,
huge quantity of log data is being generated and it becomes very
difficult in managing and to process this data.

Relational Database Management System [RDBMS] used to easily
manage traditional data. But for this growing amount of data, we
require some solutions and tools to handle these large data So we
have to perform an ETL process on the data. As shown in figure-1,
unstructured data is inserted into MongoDB and ETL procedure is
applied to obtain desired output. This procedure will improve the
data quality.

SQL Query processing requires structured data . This demands con-
version of unstructured and semi-structured data into structured
data for performing OLAP operations. Required analytics are per-
formed on converted data by applying proper SQL queries to the
file. As per figure - 2, sample data in unstructured format is inserted
into MongoDB. Afterward with the use of different Query Evalua-
tion Engine, we find desired results by applying query on the data-
base.

Desired
Output

Analytics
Engine

Unstructured
Database

Fig. 2: Proposed System Model.

4. Experiment evolution

Query execution of unstructured data converted to structured data:

For experimental setup, we have loaded various types of digital data
as input into MongoDB. We have loaded CSV file, MP3 file and an
image file as input data. All the input data files contain unstructured
data. We have created a database named gridfs to store data of mul-
tiple documents. Below figure -3 shows creation and data insertion
into the database. Later we have imported more data into the gridfs
collection, after execution. Then we have performed basic com-
mands to arrange the documents in proper sequence. Below figure
shows the sequence of command performed.

E¥ Command Prompt - mengo

Microsoft Windows [Version 10.0.10240]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\Trisha>mongofiles -d gridfs put E:\google.csv
2016-05-03T712:36:13.474+08530 connected to: localhost
added file: E:\google.csv

C:\Users\Trisha>mongo

MongoDB shell version: 3.2.1

connecting to: test

> use gridfs

switched to db gridfs

> db.fs.files.find().pretty();

{

" : ObjectId("57284de54197dc2184e1c6f6"),

"chunkSize" : 261120,
"uploadDate" : ISODate("2016-05-83T707:06:13.6367Z"),
"length" : 47228,
"md5" 6af21ccbefd69475b56201bc232dca98™,
"filename" : "E:\\google.csv"

b db.fs.files.find().pretty():;
" : ObjectId("57284deS54197dc2184el1c6Ff6™),

: ISODate("2016-05-03T07:06:13.636Z2"),
47228,
H 6af2lccbefd69475b56201bc232dcass8™,
"filename” : "E:\\google.csv”

tId("572860d94197dc1fO89e8457"),
261120,
: ISODate("2016-©5-03T©8:27:05.746Z"
4123652,
* 1 "121739544ae9764eccd5e92088a66aeb”,
“filename™ : "E:\\sample.csv”™

jectId("57286bdc4197dci9ec26ca69™),
261120,
: ISODate("2016-©5-03T©9:14:04.743Z"
6273893,
H offafe737eaf772e29159ae3be8da3b™,
“filename™ : "E:\\@1.mp3"

* : ObjectId("57286bel4197dcesfa3f2eaf”),
261120,
: ISODate("2016-©5-03T©9:14:10.218Z"
: 6244286,
: "b77565a24a6f6960d77ada6da25495Ff ",
“filename™ : "E:\\©2.mp3"

* : ObjectId("S57286bf54197dcof6cfaes8bf™),
i 261120,
: ISODate("2016-©5-03T©9:14:29.8827"),
3200267,
* 1 "a6b94827f82f20a06dl16ee813ae8b9175",

“filename™ : "E:\\abc.jpg"

Fig. 4: Result Showing All the Documents in the Collection.

Later we have loaded the imported files in Mysql database. The re-
sults are displayed in below figure 5.
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Fig. 5: File Importing.

4.2. Execution time comparison for both the mongoDB
and SQL queries

Comparison is done based on the timing constraints from the results
derived from SQL and MongoDB queries. Below figure-6 shows
the queries performed on data in SQL and MongoDB environment.
Table-2 shows the query processing time recorded for SQL and
MongoDB. The results show the time taken for query processing in
MongoDB is very less and almost negligible when compared to the
time taken for execution in SQL environment.

SaL MongoDB
iselect c1.flename, c2.filename from contact c
Query 1 INNER JOIN contactc2 on cL.md5=c2mdSand  idb.fs.files.find().sort{{filename:1}).pretty()
ic1 filename = c2.filename ORDER BY c1.chunkSize
select SUM(c1.chunkSize + c2.chunkSize) from b files.aggregate({ Sgroup: {
Qery2 icontact ¢1 INNER JOIN contact 2 on cLmd5 = - id:" chunksize: {Ssum:'Schunksize'} 1, {
sl ic2.md5 and c1.filename = c2.filename ORDERBY  (Sproject: { -id:0, chunksize:'Schunksize' }})
icl.chunksize
select AVGc1.chunkSize) from contact c1 INNER JOIN;
4 : l ) db.fs files.aggregate( [ { id: ", chunksize:
Query3 contact c2 on ¢1.md5 =2.md5 and c1.filename = v "Schunksze ]
ic2.filename ORDER BY c1.chunkSize L
al

Fig. 6: Queries of MongoDB SQL.

Table 2: Timing Differences of Mongodb and SQL Queries
MongoDB Implementation SQL Implementation

Queryl 0.0037 0.0282
Query?2 0.0023 0.0247
Query3 0.0016 0.01

5. Conclusions

In this paper, the problems associated with handling various kinds
of digital data from heterogeneous data sources and performing an-
alytics on the same are discussed. Our model helps in overcoming
the overhead associated with converting unstructured data into
structured data and performing real time analytics. Our experi-
mental results had proved that the proposed model is efficient in
handling unstructured data and performing required analytics. Pro-
posed model is the need of the hour for various data- intensive or-
ganizations.

6. Future work

This paper involves a huge amount of rapidly generating data. So
the data in various files and formats are obtained and that needs to
convert into a proper format for analytics purpose. For this matter,
ETL is used for obtaining scalability and high performance. Mon-
goDB is used for handling unstructured data. Then by using Pen-
taho Data Integration tool, the data from MongoDB is imported by
using procedures of fields and input options. Then connection with
some output files such as MS-Access, Microsoft Excel or SQL file
is done. While Pentaho transformation is executed, the desired file
output is obtained from the input file. To store the result file, HDFS
file storage is used. Then the resultant data is queried using a script-
ing language called Pig Latin. The output obtained will be used for
the Big Data Analytics purpose. In near future, there is a possibility
of applying some security features and also some administrative ac-
cess. Now the process can be used in great extent for enterprise as
well as business purpose.
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