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Abstract There is a huge amount of data creating during the fourth industry reval-
uation and the data are generating explosively by various fields of the Internet of
Things (IoT). The organizations are producing and storing the huge amount of data
into the data servers every moment. This data comes from social media, sensors,
tracking, website, and online news articles. The Google, Facebook, Walmart, and
Taobao are the most remarkable organizations are generating most of the data in the
web servers. Data comes into three forms as structured (text/numeric), semi struc-
tured (audio, video, and image) and unstructured (XML and RSS feeds). A business
makes revenue from the analysis of 20% of such data, which is a structured form
while 80% of data is unstructured. Therefore, unstructured data contains valuable
information that can help the organization to improve the business productive, better
decision-making, extract the insights, new products and services and understand the
market conditions in various fields such as shopping, finance, education, manufactur-
ing, and healthcare. The unstructured data are needed to be analyzed and distribute in
a structuredmanner, that is required information’s are to be gathered through the data
mining techniques are used to mining the data. In this paper, expose the importance
of data analytics and data management for beneficial usage of business intelligence,
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big data, data mining and machine and data management. In addition, the differ-
ent techniques that can be used to discover the knowledge and useful information
from such data been analyzed. This can be beneficial for numerous users concern on
text mining and convert complex data into meaningful information for researchers,
analyst, data scientist, and business decision makers as well.

Keywords Data mining · Business intelligence · Unstructured data · Structured
information

1 Introduction

There is a huge amount of data creating during the fourth industry revaluation. Such
data generates by human through social media (facebook, twitter, linked-in or Insta-
gram) or by computer machine such as sensors, GPS, website or application systems
[1]. The organizations are producing and storing the huge amount of data into the data
servers every moment. This data comes from social media, sensors, tracking, web-
site, and online news articles. The Google, Facebook, Walmart, and Taobao are the
most remarkable organizations are generating most of the data in the web servers.
Data comes into three forms as structured (text/numeric), semi structured (audio,
video, and image) and unstructured (XML and RSS feeds). A business makes rev-
enue from the analysis of 20% of such data which is a structured form while 80% of
data is unstructured. Therefore, unstructured data contains valuable information that
can help the organization to improve the business productive as well as significant
for security, education, manufacturing, and healthcare as well. This can be achieved
through big data analytics and data management in order to achieve the business
intelligence.

The Business intelligence (BI) plays a vital role to help the decision maker to see
the insights to improve productive or fast and better decision. In addition, BI can assist
enhance the effectiveness of operational rules and its impression on superintendence
systems, corporate-level decision-making, budgeting, financial and administration
recording, making strategic choices in a dynamic business environment [2]. BI is the
technologies, applications, and systems for the compilation, combination, analysis,
and exhibition of the business report to help immeasurable with active business
decision executing way for enforced to gain, learn and control their data to further
decision-making in a plan to develop business procedures [3].

On the other hand, the big data management from diverse data formats is the
main competition in business and as well as for management. The data management
consists of seriousmanagement problemwhere current tools are not adequate toman-
age such massive data volumes [4]. The importance of typical big data management
related to storage, pre-processing, processing and security, where new challenges in
terms of storage capacity, data integration complexity, analytical tools and lack of
governance. The big data management is a complex process, particularly in abundant



Business Intelligence Through Big Data Analytics … 219

data originated from heterogeneous sources that are to be used for BI and decision-
making.A report stated onmanaging big data that 75%of organizationsmanage some
form of big data. The aim of big data management is to ensure the effectiveness of
big data storage, analytics applications and security [5].

This paper exposes the importance of data analytics and data management for
beneficial usage of big data, and data mining and machine learning for BI and
decision-making of management. In addition, the different techniques that can be
used to discover the knowledge and useful information from such data also been
analyzed.

This paper organized as Sect. 2 demonstrates the big data architecture, while
importance of BI highlighted in Sect. 3. Section 4 explains the big data analytics.
The data mining techniques are described in Sects. 5 and 6 shows the steps of data
mining. The conclusion of this paper in last section.

2 Big Data Architecture

Big data is used to describe the exponential growth of structured and unstructured
data. The greatest big data challenge is that a large portion of it is not structured,
often in the form of unstructured text. Therefore, there are several steps in order to
handle such data. Big data architecture is the overarching system that a business uses
to steer its data analytics work. The big data architecture is shown in Fig. 1. There
are four logical layers that exist in big data architecture [6] as follows:

Fig. 1 Big Data architecture
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Big Data Sources Layer: This is the initial layer where data comes across organi-
zation records, social media, customer records, servers, sensors, internet logs, mobile
devices etc. This accepts all structured and unstructured data types.

Data Storage Layer: From gathered sources the data are lived in this layer and
converts to specific formats for tools accessibility. The huge amount of data can be
accessible where the structured data stored in RDBMS and the unstructured in HDFS
or no SQL database.

Data Analysis/Processing Layer: This layer includes the analysis or processing
to get the data to be useful which interacts for the BI. Few tools are used in this layer
to analyze them into a format such as MapReduce.

Consumption/Output Layer: After the analysis or processing data are prepared
to visualize its information. The output can be charts, reports and figures as well
depends on the requirement.

3 Importance of Business Intelligence

To manage and develop business from earlier data, each business requires to receive
remarkable judgment from anything they have done previously. If management takes
critique by BI than it will support the managerial group to consider relevant declara-
tions. BI is the technologies, applications, and systems for the compilation, combina-
tion, analysis, and exhibition of the business report to help immeasurable with active
business decision executing way for enforced to gain, learn and control their data
to further decision-making in a plan to develop business procedures [3]. Therefore,
BI can assist enhance the effectiveness of operational rules and its impression on
superintendence systems, corporate-level decision-making, budgeting, financial and
administration recording, making strategic choices in a dynamic business environ-
ment [2].

Modern businesses continue to use a strategy to leverage data (especially Big
Data) and achieve a sustainable contentious advantage. By transforming raw data
into presentable information and understandable knowledge through the utilization
of the latest information technology that can be applied at a managerial level in the
decision building. Businesses produce huge investments in BI systems to accomplish
goal-oriented, modern, and sustainable competing for advantage and take possibly
huge advantages as a result of certain expenses [7]. BI successfully ruling Retail
Industry, Insurance, Banking, Finance & securities, Telecommunications, Manufac-
turing industry for appropriate data mining operation on remain data on different
companies. Most important features are Analysis that supports cross selling and up
selling, Customer segmentation and profiling, Analysis of Parameters Importance,
Survival time analysis, Analysis of consumer loyalty and consumer switching to
competition, Credit scoring, Fraud detection, Fraud Detection, Web-Farming (inves-
tigation of the Internet content) [8]. The business intelligence can be archive it’s
objectives using the big data analytics techniques.
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4 Big Data Analytics

The big data analytics which is the machine learning techniques are needed due
to datasets are often distributed and their size and privacy considerations evidence
distributed techniques. The data resides on platforms with varying computational
and network capabilities. The benefits of big-data analytics and the diversity of
application pose challenges. For example, Walmart servers handle every hour more
than one million customer transactions, and these information’s are inserted into
databases with more than 2.5 petabytes of data, and this is the equivalent of 167
times the number of books in the Library of Congress. Herein, the Large Hadron
Collider at CERN produces around 15 petabytes of data annually, this is enough to
fill more than 1.7 million dual-layer DVDs per year [7]. The big data analytics are
used for education, healthcare,media, insurance,manufacturing, and the government.
Big data analytics has been evolved from business intelligence and decision support
systems that enable healthcare organizations to analyze an immense volume, variety,
and velocity of data across a wide range of healthcare networks to support evidence-
based decision-making and action taking [9]. Therefore, from the discussion it’s
evident, the big data analytics and data management [10] is important in business
intelligence for four reasons are:

First, better decision-making: Big data analytics can analyze past data to make
predictions about the future. Thus, businesses can not only make better present deci-
sions but also prepare for the future. Second, Cost reduction: Big data technologies
such as Hadoop and cloud-based analytics bring significant cost advantages when it
comes to storing large amounts of data. In addition, provide insights on the impact
of different variables. Third, new products and services: With the ability to gauge
customer needs and satisfaction through analytics comes the power to give customers
what they want. Big data analytics, more companies are creating new products to
meet customers’ needs. Fourth, understand the market conditions: By analyzing
big data, you can get a better understanding of current market conditions.

In order to retrieve the significant information’s, there are few challenges and
features to be considered in big data analytics tools and techniques, and they are
including, scalability, and fault tolerance as well [11–13]. Table 1 represented few
widely used tools with the features they provide for big data analytics.

5 Data Mining Techniques

Picking the suitable data mining technique is one of the most significant respon-
sibilities in the Data Mining Process. Nature of business and the kind of object or
difficulty suffered in business provides relevant direction to determine the fittest tech-
nique [14]. Applying data mining techniques there is some generalized approach, it
can be referring to enhance the efficiency and cost-effectiveness. Several core tech-
niques that are performing in the data mining process, specify the character of the
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Table 1 Most common techniques of Big Data

Features/tools Scalability Fault tolerance Visualization Policy Citations

Hadoop Yes Yes Graphical
format

Processing of
big data

[29, 22]

Apache Spark No Yes Through charts Filters large
scale data

[30]

Cassandra Yes Yes Used tableau NoSQL
techniques

[31]

Apache
SAMOA

Yes No Snapshots
views

Mines
repositories
and presents

[32]

RapidMiner Yes Yes Various output
formats

Supports all
mining process

[24]

NodeXL Yes No Graph Maps networks
using excel

[33]

Apache Storm Yes Yes Graph, Maps,
Charts

Real-time
computation

[34]

Hive Yes Yes Graphical Static data
analyzes

[23]

mining operation and reclamation option of data. The mining technique is highly
productive on the result [15]. There are lot of techniques but among them, Associ-
ation Rule, Classification, Clustering, Decisions Tree, and the Neural Networks are
profoundly practical and successful.

Association Rule: Association (relation) is the usual simple and straightforward
data mining procedure. It is too powerful and well-researched systems of data min-
ing. By extraction of interesting similarities, connections, common formationswithin
collections of items in Database. Association is also particular to dependently associ-
ated variables. Because or running by determining the correlation among items in the
related transaction, the association is more comprehended as relationship procedure
[16]. By using association technique, retailers can perform analysis on customer’s
habits. Retailers might obtain an explanation from history of sales data, consumers
who order drinks while they purchase fast-food. They can put them beside each other
to conserve time for the client and increase sales. Association rule depends on two
significant information. Those are; Help and Confidence. “How frequently is the rule
implemented?” Is represent support and Confidence is “How frequently the rule is
true?” [17].

Support(FASTFOOD ⇒ DRINKS) = Number of time orderDRINKSwhen purchase FASTFOOD

Total number of Transection.

If Support (FASTFOOD⇒DRINKS) is 5%, it indicates that Consumer demands
fast-food and drinks together 5% of total purchase in the history.
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Confidence(FASTFOOD ⇒ DRINKS)
Support(FASTFOOD ∪ DRINKS)

Support(FASTFOOD)

If in association rule Confidence (FASTFOOD⇒DRINKS)= 75%. That means,
75% customer order drinks when they purchase fast-food.

Classification: Classification is themost deliberate and generally practiced super-
vised learning data mining task. Given an object, allowing it to one of the predefined
target sections and classify individually in a set of data inside a predefined set of
categories or collections described as classification. Classification is a complicated
data mining procedure that overcomes to assemble multiple properties mutually into
discernable divisions, which can apply to carry additional outcomes to accurately
predict the target class for individual state. Classification algorithms attempt to define
relations among properties in a training set to incorporate new observations and there
have two principal rules in this method [14]. Learning—Data are examined by the
analysis algorithm andmodel is created from the practice examples. Classification—
In this rule, the data is applied to estimate the accuracy of the classification precepts
and allow a label to an unlabeled analysis situation [18].

Naive Bayes classifier, Random Forest and AdaBoost are successful and rapidly
utilized in classification data mining technique. Naive Bayes classifier is a great
example of a classifier that estimates unknown conditional probabilities to recognize
classes. It delivers successful results inmedical diagnosis, banking, document catego-
rization, marketing, and pattern recognition. Random Forest is an excellent training
model including the goal of decreasing variance and building efficiency of perfor-
mance. By ensemble learning approach with several training sets to classify input
parameters for every tree in the forest. AdaBoost is the most suitable binary classifi-
cation solution that connects a number of soft learners to perform better detachment
between classes [19].

Clustering: Clustering is the concept to unite objects in clusters according to their
similarity.Clustering is very similar to classification, but clustering is anunsupervised
learning technique that grouping chunks of data together in meaningful clusters
based on their similarities [20, 21]. As like classification, clustering groups those
are named cluster and those are not described previously. It was majored by the
specialty of data points and the relationships between the individual data points
based on their properties. Clustering is a blinded unsupervised learning rule of the
datamining process that can determine the correlationwithin data points based on the
qualities it can understand. Sometimes, clustering called segmentation and it helps to
understand, the changes happened in the database. Clustering algorithms are divide
into meaningful groups.

There are several kinds of clustering methods including thousands of algorithm
for different object. Most significant are; Partitioning, Hierarchical, Density-Based,
Grid-Based, and Model-Based Methods. Clustering Algorithm is divided base on
different types of clusteringmethod [22]. (a) Partitioning Based: K-means, K-modes,
K-medoids, PAM, CLARANS, CLARA, and FCM. (b) Hierarchical Based:BIRCh,
CURE, ROCK, Chameleon, and Echidna. (c) Density-Based: DBSCAN, OPTICS,
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DBLASD, and DENCLUE. (d) Grid-Based: Wave-cluster, STING, CLIQUE, and
OptiGrid (e) Model-Based: EM, COBWEB, CLASSIT, andSOMs.

Decisions Tree: Decision tree technique model is simple to learn for users. The
decision tree can be utilized both as a component of the adoption patterns to establish
the suitability and preference of particular data begin with a simple question that has
two and more replies [23]. Each solution guides to an additional question to improve
recognizing the data. This prediction can be performed based on any response deter-
mine the data, that can obtain the terminal determination. Several predictions might
be based on the historical practice that supports the structure of the decision tree
frequently practiced with classification systems to associate standard information,
and including predictive methods [14].

Decision trees produce a hierarchical partitioning of the data. Those several par-
titions at the leaf level to the several classes that produced by the application of a
split basis. The separation principle stated on an individual attribute, or on multiple
attributes. Once it connected as a univariate split and applied as multivariate split.
The approach is to recursively break training data to maximize the difference in var-
ious classes over several nodes. The perception is many classes are maximized on
various classes when the delivered node is maximized. The tree-shaped formation
that describes collections of arrangements, tree nodes describe property value, the
branch describes the result of the test and subsequently, tree leaves represent class
relationships. The group instance begins at the source node and, depending on the
results, regarding the proper parts till the leaf [23].

Neural Networks: Neural Network is an extensive technique applied in the start-
ing stages of the datamining technology. Neural networks are automated to a remark-
able extent and because the user is not required to have much knowledge regarding
the database. Node and the Link are the two principal elements of theNeural Network
technique [24]. Node, which coordinates to the neuron in the human brain and the
Link, suits the connections among the neurons in the human brain. To execute neural
network efficiently, three factors need to reflect.Wherewith the nodes are correlated?
When should the training rule be suspended? And Number of processing units to be
applied? [14].

The formation of neurons and their interconnections have described the architec-
ture of the network and those interconnected are in the single ormultiple layers. Every
neural network model has distinctive architectures and those architectures use sepa-
rate learning methods with their individual benefits and limitations. Neural networks
is a forbidding modeling technique and some complicated models are impossible
to understand completely. Therefore, to know the Neural network technique, there
have two explications is recommended. Neural network must pack up and let to be
practiced for a single application and bondedwith skillful advising co-operation [25].

Forward and Backpropagation, Neural Networks hold by these two states. Con-
tinuously ultimate output activation function is frequently applied to produce the
inputs to meet the class description in the forwarding condition. Final output at the
output layer produces an error value and backpropagation states stat operation to
updating of the weights in the prior layers are determined as a function of the errors
and weights in the course before of it.
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6 Steps of Data Mining

Data Mining is regarding interpreting the immense volume of data and extracting of
knowledge from its several objects. Fundamentally, the chance of losing the rich and
influential message carried by the massive databases was standing and this demands
the adoption of sufficient systems to gain beneficial data so that the scope of data
mining had been developed in 1980s and is still advancing. The individual approach
leads and produces the data mining assignments and its utilization [26]. For some
businesses, the purposes of data mining recognize developing marketing abilities,
identifying different trims, and predicting the prospect based on earlier observations
and modern inclinations. As databases become extensive, it turns more challenging
to maintain enterprise preparation. There is an audible demand to examine the data
to sustain devising and additional purposes of an entrepreneur. Data mining could
further continue practiced to recognize unusual performance. An intelligence agency
could define a strange behavior of its representatives practicing some aforementioned
technology [27].

There are extensive amounts of current and historical data existing and stored.
Different standard models for data mining are proposed and some are established.
All those models are described in subsequent steps. These steps support perform-
ing the data mining responsibilities. Three models are mostly followed by the data
mining experts and researchers for data mining process and these types are; Knowl-
edge Discovery Databases (KDD) process model, CRISP-DM and SEMMA. The
Knowledge Discovery Databases (KDD) model to gaining knowledge in data and
emphasizes the important level of particular data with nine steps. Cross Industry
Standard Process for Data Mining (CRISP-DM) launched by Daimler with six steps
or phases and improves over the years [28]. With five distinct phases identified as
Sample, Explore, Modify, Model, Assess (SEMMA), this model was developed by
SAS Institute Inc. Data Mining sometimes named to knowledge discovery database
(KDD) due to, it is the method of examining data from different sources and compre-
hensions, and condensing it into knowledge that can be presentable, that knowledge
can minimize loss and improve return or both [17]. See Table 2.

7 Conclusion

Business Intelligence is the technologies, applications, and systems for the compi-
lation, combination, analysis, and exhibition of the business report. BI help immea-
surable with active business decision executing way for enforced to gain, learn and
control their data to further decision-making in a plan to develop business proce-
dures. A business makes revenue from the analysis of 20% of such data which is
a structured form while 80% of data is unstructured. Therefore, unstructured data
contains valuable information that can help the organization to improve the business
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productive as well as significant for security, education, manufacturing, and health-
care as well. So, the data management, data mining and machine learning techniques
are required in order to extract the insights from huge amount of data. By using such
techniques, business intelligence gets better decision-making, Cost reduction, new
products and services and understand the market conditions.
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