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ABSTRACT

This chapter of the book chapter provides detailed overview of the major concept used in Big Data. In
order to process the huge volume of data, the first step is the pre-processing which is required to anomalies
such as, missing values by applying various transformations. This chapter provides a detail overview
of preprocessing tools used for Big Data such as, R, Yahoo! Pipes, Mechanical Turk, Elasticsearch etc.
Beside preprocessing tools, the chapter provides detailed overview of storage tools, programming tools,
data visualization, log processing tools and caching tools used for Big Data analytics. In other words,
this chapter is the core of the book and provides the overview of the major technologies discussed later
in the book.

INTRODUCTION

Big Data can be completely characterized by using three metrics i.e. volume, variety and velocity
((Dumbill, 2011); (Russom, 2011)). Volume refers to the amount of data which is beyond the capacity
of traditional database management systems. Volume introduces the challenge of scalable storage and
distributed computation, processing this large amount of data two approaches are used such as massively
parallel approach (data warehouse or database) and distributed batch processing approach (Apache
Hadoop). The database approaches are used for storing structure data while the distributed batch pro-
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cessing approaches such as Apache Hadoop has no such restriction and it can be used for unstructured
data. Due to the fast-moving data, real time analytics are required to analyze this streaming data which
cannot be stored in databases. Various tools are used to handle the velocity of big data. Tools such as
Twitter Storm and Yahoo S4 are widely used to handle the velocity problems.

Another challenge that arises in Big Data is to handle the variety of Big Data. Traditional databases
such as Relational Database Management Systems (RDBMS) are used to store structural data while the
data available on the internet are mostly unstructured or semi-structured. A mechanism is required to
store the irregular data and extract useful information from these unstructured data. The NoSQL data-
bases and RDF (Rich Data Format) are used to tackle this problem of data representation. This chapter
is an important chapter of the book as it covers the overall process of Big Data i.e. from data acquisition
to data visualization. The chapter provides overview of the various processing tools such as R, Yahoo
Pipes, Datameer, Big Sheets, etc. Besides programming tools, it also covers the storage and visualization
tools used for Big Data systems.

BACKGROUND

The term Big Data is commonly used for huge volumes of data which cannot be operated using tradi-
tional databases, they are beyond the capabilities of commonly used software tools to store, manipulate
and process data within limited time (Garcia, 2015). There are often terabytes (Tb) or petabytes (Pb)
of information stored in a single dataset. Some of the problems related with big data are capturing
steaming data, storage, indexing, sharing and visualization. Enterprises use this high volume of data to
extract useful knowledge using various software tools. However, as the size of the dataset increase, the
difficulty in management also increases. In order to manage this huge amount of data, advanced tools
and techniques are used. Since traditional data analysis and management tools are unable to exploit the
data, it requires more sophisticated and specialized tools to store and manipulate data. Big Data analyt-
ics comprise of tools and techniques which helps in decision making process (Russom, 2011). Big Data
analytics comprises of three main areas, the storage and management tools used for data, processing tools
used for extracting useful information from the data and visualization. These three areas form different
phases of a decision-making process in Big Data (Russom, 2011).

The first problem faced by the organization in managing Big Data is in regard to the storage of Big
Data when the data is acquired. Traditional tools used for storing these data are data warehouses and
data marts, data from various operational data sources are uploaded using Extract, Transform and Load
tools (ETL), these ETL tools are used for extraction of information from external sources and then it
applies certain transformation in order to remove the heterogeneity in data and make a common data
layer and finally the load tools are used to load the data into the data warehouse. In order to analyze this
data, various analytic tools are used but before applying the data to analytic tools it has to be cleaned
and transformed (Chang & Dean, 2011). Several solutions to handling Big Data storage problems exist
which ranges from Distributed Database Systems (DDBMS) to Massively Parallel Databases (MPDBMS),
both DDBMS and MPDBMS ensures data and platform scalability and provides high performance query
operation such as the Not only Structure Query Language (NoSQL) database (Chang & Dean, 2011).

NoSQL also known as non-relational database management system provides massive data scalability
and is aimed to store unstructured and non-relational data. NoSQL databases separate data storage and
data management tasks by providing high performance data storage and data management (Chang &
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