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Abstract

In the information era, enomous amounts of data have becomeavailable on hand to decision makers.
Big data refers to datasets that are notonly big, but also high in variety and velocity, which makes
them difficult tohandle using traditional tools and techniques. Due to the rapid growth of suchdata,
solutions need to be studied and provided in order to handle and extractvalue and knowledge from
these datasets. Furthermore, decision makers needto be able to gain valuable insights from such
varied and rapidly changing data,ranging from daily transactions to customer interactions and social
network data.Such value can be provided using big data analytics, which is the applicationof
advanced analytics techniques on big data. This paper aims to analyze someof the different analytics
methods and tools which can be applied to big data, aswell as the opportunities provided by the
application of big data analytics invarious decision domains so to improve the quality.
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Introduction

Big Data Analytics

The term “Big Data” has recently been gpplied to datasets that grow so large that they
become awkward to work with using traditional database management systems. Theyare data
sets whose size is beyond the ability of commonly used software tools andstorage systems to
capture, store, manage, as well as process the data within a tolerable elapsed time.

Big data sizes are constantly increasing, currently ranging from a few dozen terabytes(TB) to
many petabytes (PB) of data in a single data set. Consequently, some ofthe difficulties related
to big data include capture, storage, search, sharing, analytics,and visualizing. Today,
enterprises are exploring large volumes of highly detaileddata so as to discover facts they
didn’t know before[1].

Hence, big data analytics is where advanced analytic techniques are applied on bigdata sets.
Analytics based on large data samples reveals and leverages business change.However, the
larger the set of data, the more difficult it becomes to manage.Naturally, business benefit can
commonly be derived from analyzinglarger and more complex data sets that require real time
or near-real time capabilities;however, this leads to a need for new data architectures,

analytical methods, and tools.A huge repository of terabytes of data is generatedeach day
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from modern information systems and digital technologiessuch as Internet of Things and
cloud computing. Analysisof these massive data requires a lot of efforts at multiple levelsto
extract knowledge for decision making. Therefore, big dataanalysis is a current area of
research and development. The basicobjective of this paper is to explore the potential impact
of big data challenges, open research issues, and various tools associatedwith it. As a result,
this article provides a platform to explorebig data at numerous stages. Additionally, it opens a
new horizonfor researchers to develop the solution, based on the challengesand open research
issues[4].
The integration of quality, analytics, and big data guided by the strategic direction of the
organization can potentially result in new sources of customer value and a new source of
competitive advantage. This research report describes some of the advances related to quality,
analytics, and big data and exp lores the benefits of integrating them in practice. Analytics and big
data techniques can help improve product and service quality by generating new customer
insights and enhancing decision making. Also, it is argued tha analytics and big data initiatives
can be improved if quality principles are gpplied. It is explained that analytics is not just about
numbers and big data doesn’t necessarily mean we need millions of data points. A new emergent
definition of big data is introduced plus ten ideas for better integrated quality, analytics, and big
datapractices.
Therefore the successive section will elaborate the big data analytics tools and methods,in
particular, starting with the big data storage and management, then movingon to the big data
analytic processing. It then concludes with some of the various bigdata analyses which have

grown in usage with big data.

Characteristics of Big Data

Big data is data whose scale, distribution, diversity, and/or timeliness require the useof new
technical architectures, analytics, and tools in order to enable insights thatunlock new sources
of business value. Three main features characterize big data: volume,variety, and velocity, or
the three V’s. The volume of the data is its size, andhow enormous it is. Velocity refers to the
rate with which data is changing, or howoften it is created. Finally, variety includes the
different formats and types of data, aswell as the different kinds of uses and ways of
analyzing the data [2].

Data volume is the primary attribute of big data. Big data can be quantified by sizein TBs or

PBs, as well as even the number of records, transactions, tables, or files.
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Additionally, one of the things that make big data really big is that it’s coming from agreater
variety of sources than ever before, including logs, clickstreams, and socialmedia. Using
these sources for analytics means that common structured data is nowjoined by unstructured
data, such as text and human language, and semi-structureddata, such as eXtensible M arkup
Language (XML) or Rich Site Summary (RSS)feeds. There’s also data, which is hard to
categorize since it comes from audio, video,and other devices. Furthermore, multi-
dimensional data can be drawn from a datawarehouse to add historic context to big data.

Thus, with big data, variety is just asbig as volume[5].
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Fig.l: Characteristics of Big Data

Moreover, big data can be described by its velocity or speed (Fig.1.). This is basically
thefrequency of data generation or the frequency of data delivery. The leading edge ofbig
data is streaming data, which is collected in real-time from the websites.

Some researchers and organizations have discussed the addition of a fourth V, orveracity.
Veracity focuses on the quality of the data. This characterizes big data qualityas good, bad, or
undefined due to data inconsistency, incompleteness, ambiguity,latency, deception, and

approximations.
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Big Data Analytics Tools and Methods
With the evolution of technology and the increased multitudes of data flowing in andout of
organizations daily, there has become a need for faster and more efficient waysof analyzing
such data. Having piles of data on hand is no longer enough to makeefficient decisions at the
right time.
Such data sets can no longer be easily analyzed with traditional data managementand analysis
techniques and infrastructures. Therefore, there arises a need for newtools and methods
specialized for big data analytics, as well as the required architecturesfor storing and
managing such data. Accordingly, the emergence of big data hasan effect on everything from
the data itself and its collection, to the processing, to thefinal extracted decisions.
Consequently, proposed the Big— Data, Analytics, and Decisions (B-DAD)framework which
incorporates the big data analytics tools and methods into the decision making process. The
framework maps the different big data storage, management,and processing tools, analytics
tools and methods, and visualization andevaluation tools to the different phases of the
decision making process. Hence, thechanges associated with big data analytics are reflected
in three main areas: big datastorage and architecture, data and analytics processing, and,
finally, the big data analyses
which can be applied for knowledge discovery and informed decision making[3].
Each area will be further discussed in this section. However, since bigdata is stillevolving as
an important field of research, and new findings and tools are constantlydeveloping, this
section is not exhaustive of all the possibilities, and focuses on providinga general idea, rather
than a list of all potential opportunities and technologies.
Especially for the manufacturing, energy and utilities, and telecommunications industries,big
data can be used for quality management, in order to increase profitabilityand reduce costs by
improving the quality of goods and services provided[7]. For example,in the manufacturing
process, predictive analytics on big data can be used to minimizethe performance variability,
as well as prevent quality issues by providingearly warning alerts. This can reduce scrap
rates, and decrease the time to market,since identifying any disruptions to the production
process before they occur can savesignificant expenditures. Additionally, big data analytics
can result in manufacturinglead improvements. Furthermore, real-time data analyses and
monitoring ofmachine logs can enable managers to make swifter decisions for quality
management.
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Also, big data analytics can allow for the real-time monitoring of network demand, inaddition
to the forecasting of bandwidth in response to customer behavior.Moreover, healthcare IT
systems can improve the efficiency and quality of care, bycommunicating and integrating
patient data across different departments and institutions,while retaining privacy controls [4].
Analyzing electronic health records canimprove the continuity of care for individuals, as well
as creating a massive datasetthrough which treatments and outcomes can be predicted and
compared. Therefore,with the increasing use of electronic health records, along with the
advancements in
analytics tools, there arises an opportunity to mine the available de-identified
patientinformation for assessing the quality of healthcare, as well as managing diseases and
health services[2].
Additionally, the quality of citizens’ lives can be improved through the utilizationof big data.
For healthcare, sensors can be used in hospitals and homes to provide thecontinuous
monitoring of patients, and perform real-time analyses on the patient datastreaming in. This
can be used to alert individuals and their health care providers ifany health anomalies are
detected in the analysis, requiring the patient to seek medicalhelp[8]. Patients can also be
monitored remotely to analyze their adherence to theirprescriptions, and improve drug and
treatment options.
M oreover, by analyzing information from distributed sensors on handheld devices,roads, and
vehicles, which provide real-time traffic information, transportation can betransformed and
improved. Traffic jams can be predicted and prevented, and driverscan operate more safely
and with less disruption to the traffic flow. Such a new typeof traffic ecosystem, with
“intelligent” connected cars, can potentially renovate transportationand how roadways are
used. Accordingly, big data applications canprovide smart routing, according to real-time
traffic information based on personallocation data. Furthermore, such applications can
automatically call for help whentrouble is detected by the sensors, and inform users about
accidents, scheduled roadwork,and congested areas in real-time[6].
Furthermore, big data can be used for better understanding changes in the location,frequency,
and intensity of weather and climate. This can benefit citizens and businessesthat rely upon
weather, such as farmers, as well as tourism and transportationcompanies. Also, with new

sensors and analysis techniques for developing long termclimate models and nearer weather
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forecasts, weather related natural disasters can bepredicted, and preventive or adaptive
measures can be taken beforehand.

Conclusion

In this research, we have examined the innovative topic of big data, which has recently gained
lots of interest due to its perceived unprecedented opportunities and benefits.In the
information era we are currently living in, voluminous varieties of highvelocity data are being
produced daily, and within them lay intrinsic details and patternsof hidden knowledge which
should be extracted and utilized. Hence, big dataanalytics can be applied to leverage business
change and enhance decision making, byapplying advanced analytic techniques on big data,
and revealing hidden insights andvaluable knowled ge.

Accordingly, the literature was reviewed in order to provide an analysis of the bigdata
analytics concepts which are being researched, as well as their importance todecision making.
Consequently, big data was discussed, as well as its characteristicsand importance. M oreover,
some of the big data analytics tools and methods in particularwere examined. Thus, big data
storage and management, as well as big dataanalytics processing were detailed. In addition,
some of the different advanced dataanalytics techniques were further discussed.The
integration of quality, analytics, and big data guided by the strategic direction of the
organization can potentially result in new sources of customer value and a new source of
competitive advantage. This research report describes some of the advances related to quality,
analytics, and big data and explores the benefits of integrating them in practice. Analytics and
big data techniques can help improve product and service quality by generating new customer
insights and enhancing decision making. Also, it is argued that analytics and big data
initiatives can be improved if quality principles are applied. It is explained that analytics is

not just about numbers and big data doesn’t necessarily mean we need millions of data points.
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