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___________________________________________________________________________ 
Abstract: With the development companies are realizing the importance of having more data in order to support 

decision for their strategies. The explosion of information systems, internet and web based applications, social 

networks, and new technologies have given rise to large worlds of information, often described as "Big Data.” 

Big Data provides great promises for discovering small population patterns that are not possible with data that 

are small scale. Big Data’s massive sample size and its dimensionality introduce unique computational and 

statistical challenges, measurement errors. This paper provides meaning, key technologies dealing with big 

data, uses in different area, issues and challenges in big data analytics. 

Keywords: Big Data, Characteristics, Techniques, Tools, Architecture, Sectors, Issues 

__________________________________________________________________________________________ 

 

I. Introduction 

With the high-speed development of the Internet and the informatization in various industries, the amount of 

data gathered in the society is at an explosive growth, and the whole society has realized the wave of big data 

has been rolling in [2]. But as the internet use increased at global and larger level, data went so big that it 

became difficult and complex to process them using data traditional data processing applications. This large data 

was termed as big data [1]. The concept of big data has been regional within computer science since the earliest 

days of computing. “Big Data” originally indicates the amount of data that could not be processed by traditional 

database methods and tools. [6]. Also SAP HANA can accelerate Big Data as SAP HANA is able to deliver an 

in-memory, read/write database that can simultaneous analyse data and support transactions-oriented 

applications [3] [4]. 

The original definition focused on structured data, but many researchers have realized that most of the world’s 

information resides in massive, unstructured information in the form of text and imagery. We define “Big Data” 

as the amount of data just beyond technology’s capability to store, manage and process efficiently [6]. 

 

II. Characteristics 

Big Data embodies new data characteristics created by our digitized world: 

1.  Volume:  data at scale - size from TB to PB and more. Too much volume is a storage issue, but too much 

data is also a Big Analytics issue [6]. 

2. Velocity: data in motion – analysis of streaming data, creating structured record, and availability for 

delivery and access. Velocity means both how quickly data is being produced and how quickly the data 

must be processed to meet demand [6]. 

3. Variety: data in many formats/media types – structured, unstructured, semi-structured, text, media.  

4. Veracity: uncertainty/quality – managing the reliability and predictability of inherently imprecise data 

[6].  

The first three V’s have been introduced in (Gartner, 2011), in blog of Dwaine Snow's thoughts on Databases 

and Data Management, the V from Veracity has been added by Dwaine Snow [7] [12] [15]. IBM mentions 

the same step also in 2012 [7] [10] [14]. For Veracity of the data both Variety and Velocity are actually 

working against it [7]. 

5.  Visualization: For insights of decision-making visual representations are needed (e.g., tag clouds, cluster 

grams, history flows, spatial information flows [13]) [7]. 

 

III. Analysing Big Data: Techniques 

There are several techniques you should consider for this new type of analysis:  

• Discovery – To figure out how different data sets relate to each other use process of exploration and discovery 

[8].  

• Iteration – Sometimes iteration leads you down a path that can be a dead end. But experimentation is process’s 

part. Many analysts and industry experts suggest that you start with small, well-defined projects and move on to 

the next idea or field of inquiry [8].  

• Flexible Capacity – It means to be prepared for spending more time and utilizing more resources to solve 

problems [8]. 
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 • Mining and Predicting – Sometimes it is difficult to find out how the various data elements relate to each 

other. As mining the data starts to find out patterns and relationships, predictive analytics can give the insights 

[8].  

IV. Tools Analysing Big Data 

Five tools for analysing big data and generating insight: 

• Discovery tools: Are useful for information lifecycle that provide rapid, intuitive exploration and analysis of 

information from any combination of sources that are structures or unstructured. These tools permit analysis 

alongside traditional BI source systems. Using these tool users can draw new insights, come to conclusions that 

are, and take informed decisions quickly [8].  

• BI tools: Are used for generating reports, analysis and performance management. BI Tools provide 

comprehensive capabilities for BI and performance management which includes enterprise reporting, 

dashboards, ad-hoc analysis, scorecards [8].  

• In-Database Analytics: It has techniques for searching patterns and relationships exist in data. As these 

techniques are applied directly in the database, it can eliminate data movement to and from analytical servers 

which increase information cycle times and decreases total cost of ownership [8].   

• Hadoop: It is useful for pre-processing data that identity macro trends or used to find nuggets of information. 

It helps businesses to find out potential value from new data by having commodity servers which are 

inexpensive. Many organizations use Hadoop as a precursor to advanced forms of analytics [8].   

• Decision Management: It includes predictive modelling, business rules, and self-learning to take informed 

action. This analysis provides individual recommendations across channels which are multiple, maximizing the 

value of every customer interaction. Oracle Advanced Analytics scores can be integrated to operationalize 

complex predictive analytic models and create real-time decision processes [8]. 

 

V. Conceptual Architecture 

Framework for a big data analytics project is similar to that for a traditional business intelligence or analytics 

project. The main difference is how the processing is executed. In a regular analytics project, the analysis can be 

performed with the tools installed on a stand-alone system like desktop or laptop. For executing across multiple 

nodes processing is broken down. The availability of open-source platforms such as Hadoop/MapReduce on the 

cloud provides the application of big data analytics in many domains. Classical business analytics tools have 

become very user-friendly and transparent. [5] 

As Figure 1 indicates, a primary component is the data. Sources of data are internal and external, most of times 

in multiple formats, residing at multiple locations. All data should be pooled together for analytics purposes. 

The data is still in a raw state so it should be transformed. For this several options are present. Service-oriented 

approach can be combined with web services. The data is in the same state and services are processed to call 

then retrieve and process. Data warehousing is other approach wherein all the data from the different sources are 

gathered and then ready for processing. As data is unavailable in real time through the steps of extract then 

transforming and load the data from diverse sources is cleansed and made ready. Several data formats are input 

to Hadoop/MapReduce platform whether the data is structured or unstructured .[5] 

 

 
Fig. 1[5]: Conceptual Architecture
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In this next stage several decisions are made like the data input approach, distributed design, selection of tool. 

Now, to the far right big data analytics applications are depicted. These include generation of queries, reports, 

online analytic processing and data mining. For aggregation, manipulation, analysation, and visualization of big 

data number of techniques and technologies are developed and adapted [5]. 

 

VI.  Sectors in Big Data 

1. Retail & E-Commerce 

Retail is one of the high potential areas for big data. Companies are providing both online and offline data along 

with transactions information to understand factors that are driving the shoppers’ behavioural traits. Many 

ONLINE BUSINESSES uses algorithms which are advanced and allowing to have automatic recommendations 

based on purchase history data for customers [9]. 

 

2. Finance Services 

Banking and financial management firms are rife with data that is transacted, having hundreds of millions 

records that are generated on a daily basis. With improvement in digital world, a variety of data sources – social 

media and web applications are increasing information to industry’s existing data. Many of firms have 

challenges in terms of putting big data to work. As it is time consuming to set up and manage a cost effective 

analytics platform and also firms lack the talent pool of people for executing complex solution implementation. 

Even though some of the cloud services are providing on-demand big data infrastructure [9]. 

 

3. Telecommunications 

Similar to other sectors, communication service providers all over the world are seeing huge data growth due to 

increased usage of smart phones, social media and having mobile networks. Many of firms are facing big data 

challenges for gaining more market share and increase profit margins. Big data can provides some of the key 

business objectives –better services for customers by having internal and external data, implementing innovative 

product services using segmentation techniques for generating new sources of revenue. Not only academia and 

industry are putting efforts for creating big data ready workforce but awareness is also there among young 

professionals that Big Data is one of the popular careers today [9]. 

 

4. Healthcare 

By digitizing, combining and effectively using Big Data, health care organisations from single physician offices 

and large hospital networks realize many benefits. Potential advantages include detection of diseases at early 

stages where easily and effectively they can be treated; managing health of population, specific individual and 

detecting health care more quickly and efficiently [5]. 

 

VII. Big Data Issues 

1. Storage and Transport Issue 

The quantity of data has increased each time new storage medium is invented. What is different about the most 

recent increase – due largely to social media – is that no new storage medium has been there. Current disk 

technology has limits of about 4 terabytes per disk. So, 1 exabyte would require 25,000 disks. This means that if 

an exabyte of data could be processed on a single computer system, it would be not possible to directly attach 

the required number of disks. Access to data would overwhelm current communication networks [6].  

2. Quality vs Quantity 

An emerging challenge for big data users is “quantity vs. quality”. As users acquire and have access to more 

data and even more they want to access. For some users, the acquisition of data has become an addiction. Users 

believe that with more data, they can explain in which phenomenon they are interested in. A big data user have 

focus on quality which means not having all the data available, but having huge quantity of high quality data 

that can be used to draw conclusions that have high-value[6]. 

3. Data Ownership 

 

Data ownership presents a critical and ongoing challenge, particularly in the social media. Petabytes of social 

media data that reside on the servers of Facebook, MySpace, and Twitter, are not really owned by users. 

Certainly, the “owners” of the pages or accounts believe that they own the data. With the advent of numerous 

social media sites, big data analytic includes mixing of first-party, reasonably verified data, with public and 

external data of third party, that is largely not been validated and verified by any formal methodology. 

Unverified data and compromises the fidelity of the dataset may introduce non-relevant entities and can give 

rise to erroneous linkages between entities. As a result, the accurate conclusions draws from processing mixed 

data varies widely [6]. 
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4. Timeliness  

Larger the data set to be processed, the longer it will take to analyse. System design that effectively deals with 

size is also result in system that is processing size of data set faster. It is not just speed that is usually meant 

when one speaks of speed in the reference of Big Data. There are many situations in which the result of the 

analysis is required immediately. With new analyses desired using Big Data, there are new types of criteria 

specified, and a need to devise new index structures to support difficult criteria [11].   

 

5. Human Collaboration 

Big Data analysis system support input from many human experts and shared the results. When it is too 

expensive to assemble an entire team together in one room, multiple experts may be separated in space and time. 

System has to accept distributed expert input, and support their collaboration. However, there are individuals 

who have other motives and abilities – some may have a reason to provide false information in an intentional 

attempt to mislead. Framework is needed to use in analysis of such crowd-sourced data with conflicting 

statements. As humans, we can look at reviews of a restaurant, some of which are positive and negative, and 

come up with a process having summary assessment based on which we can decide whether to try eating there.  

We need computers to be able to do the equivalent [11]. 

 

VIII. Conclusion 

We have entered in the world of Big Data. Big Data is “new era” of business. Information and knowledge that 

can be extracted from the digital universe is continuing to grow as users come up with new ways to the process 

data. Through better analysis and interpretation of the large volumes of data, there is a way for making faster 

development in many scientific disciplines and improving the profitability and success of many enterprises.  

The beginning of the “Big Data Revolution” brings us to a game changing and unique moment in history of data 

analysis that eclipses the traditions of the past. This revolution represents steps taking forward and a clear 

opportunity to realize enormous gains in efficiency, productivity, revenue, and profitability. The Era of Big Data 

Analytics is here. 
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