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ABSTRACT

Data has always played a critical part in business decision making. The digital economy is generating 
Tsunami of data which must be analyzed and used by both the public and private sector. Survival and 
citizen satisfaction may depend on how governments use big data to develop citizen-centric services. 
Big data analysis can lead to better transparency, less corruption and citizen satisfaction. Big data is an 
emerging area where models and applications are still emerging. Currently there are few, if any, models 
that provide guidance in developing applications. This chapter proposes a hybrid approach which can 
be used as a starting point for future development.

INTRODUCTION

Big data is an emerging area which has only recently caught the attention of researchers. Data has always 
played a critical role in decision making, and these analyses typically use structured (or well-behaved) 
data. In the digital age, however, there is an abundance of untapped unstructured data that needs to be 
mined and analyzed for useful information. This data is generated via social networking, sensors, mobiles, 
apps and many smart devices. Much of this data contains important information that is still unexplored. 
The volume, speed and variety with which this data is generated is prompting both the public and private 
sectors to think about new ways of managing and analyzing data--big data analytics is an outgrowth of 
this thinking. Literature has typically focused on social networks and data mining but has not merged the 
areas to provide meaningful insights. Big data combines many disciplines such as analytics, statistics, 
database, sociology, etc., in order to provide useful information. Many isolated big data applications 
have been reported in literature but there is no model that provides guidance in developing these ap-
plications. This chapter proposes a hybrid approach to developing big data applications, as it combines 
both structure and unstructured data in its model. This chapter uses the ethical lens theory proposed by 
William May in developing the hybrid model, and also describes several current applications of big data.

A Hybrid Approach to Big 
Data Systems Development

Anil Aggarwal
University of Baltimore, USA



2272

A Hybrid Approach to Big Data Systems Development
 

What is “Big” Data?

Big data, by definition, is “big” and that’s where the definition ends, but what is big is still being debated. 
Big is a moving target that changes with time as more and more data is being generated at lightning 
speed. By some estimates (Gartner group), big data will grow at a 45% rate to 35 zettabytes annually by 
2020. According to estimates from emarsysglobal.com, 21 billion Short Message Services (SMS) are 
sent and 1 billion users visit YouTube every day, while 80% of online content is user generated. There 
are 1 billion Facebook members and almost 700 million Twitter users, which generates almost 600,000 
tweets every second. Figure 1(a) and 1(b) shows big data and HADOOP searches from 2005-2015 and 
beyond from both the general and government perspectives. It is clear from Figures 1(a) and 1(b) that 
interest in these two concepts started to rise in 2011, with the trends continuing a steep upward for both 
big data and HADOOP.

Figure 1. 
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