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Preface

Welcome to the dynamic world of Big Data and Analytics. In an era where 
information is revered as the new gold, the ability to harness, manage, and 
extract insights from vast repositories of data has become indispensable.

This book is an exploration into the realms of Big Data and Analytics, 
designed to be a comprehensive guide for both beginners and seasoned 
professionals. It delves into the fundamental principles, methodologies, and 
advanced techniques essential for understanding, building, and leveraging 
robust data infrastructure and extracting valuable knowledge from it.

Big Data and Analytics introduces the foundational concepts behind the 
creation and management of centralized repositories, offering a blueprint 
for designing efficient data storage systems. Big Data and Analytics, on the 
other hand, navigate the terrain of extracting meaningful patterns, trends, 
and associations from extensive datasets. 

Chapter 1: Introduction to Big Data - In this chapter, we learned that big data 
has fundamentally changed how we approach data analysis and decision-
making in the digital age. Massive amounts of data are being produced as a 
result of the spread of digital technologies and connected devices, including 
data from social media, sensors, transactions, and machine-generated data

Chapter 2: Big Data Analytics - In this chapter, we delved into big data 
analytics, a pivotal discipline in the modern data-driven world, enabling 
organizations to extract valuable insights from vast and complex datasets. It 
involves the systematic analysis of data using various techniques and tools to 
uncover patterns, trends, and relationships that can drive informed decision-
making. Classification of analytics categorizes analytics into descriptive, 
diagnostic, predictive, and prescriptive, each serving specific purposes in 
data analysis.

Chapter 3: Introduction of NoSQL - This chapter tells us that big data 
analytics has become a transformative force in the digital era, revolutionizing 
how we analyze and draw conclusions from enormous and complex datasets. 
Organizations can use various analytical techniques depending on the needs 
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of their respective businesses thanks to the classification of analytics into 
descriptive, diagnostic, predictive, and prescriptive categories

Chapter 4: Introduction to Hadoop - Hadoop's key characteristics, including 
distributed processing and storage, fault tolerance, and scalability, have 
made it the perfect solution for managing large and varied datasets. Hadoop 
has emerged as a top option for many data-driven applications due to 
benefits like affordability, compatibility with commodity hardware, and the 
capacity to process unstructured data. Its strong ecosystem, which includes 
different Hadoop distributions and Apache Pig for data processing, further 
strengthens its capabilities.

Chapter 5: Map Reduce - The MapReduce method involves a number of 
steps, such as splitting, mapping, shuffling, sorting, and reducing, which 
significantly increases the speed and scalability of data processing. Combiners 
are a useful addition to the MapReduce workflow because they reduce data 
transfer and increase productivity. Combiners, however, might not always be 
appropriate because they have the potential to make the code more complex 
and demand more resources.

Chapter 6: Introduction to MongoDB - The evolution of MongoDB into a 
potent document-oriented database, with features like schema flexibility, 
horizontal scalability, and support for various data types, can be seen in 
the database's history and development. Data manipulation is made simple 
by the flexible query language and CRUD operations, and data retrieval 
effectiveness is improved by features like count, sort, limit, and skip. 
Additionally, complex data processing and analysis tasks are made possible 
by MongoDB's strong MapReduce and aggregation capabilities.
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Chapter 1
Introduction to 

Big Data

Introduction
The amount of data produced by humanity is increasing exponentially 
because of the rapid development of technology, the proliferation of 
devices, and the widespread use of social networking sites. To put things 
in perspective, humankind produced 5 billion gigabytes of data between 
the beginning of time and 2003, which could cover an entire football pitch if 
represented as physical discs.

Amazingly, however, the same amount of data was generated every ten 
minutes in 2013, up from every two days in 2011, and it has continued to 
increase significantly. Even though this vast amount of information has 
many valuable insights and the potential to be helpful when processed, 
it is frequently underutilized and ignored. The enormous volume of data 
being produced at an unprecedented rate worldwide is called Big Data. 
Both structured and unstructured data types are possible. Businesses heavily 
rely on data in today's knowledge-based economy to fuel their success. So, 
it becomes crucial and enormously rewarding to make sense of this data, 
identify patterns, and expose hidden connections within this vast ocean of 
information. The urgent need is to turn big data into easily usable, actionable 
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business intelligence for enterprises. Businesses of all sizes, locations, market 
shares, and customer segments can develop successful strategies by accessing 
and analyzing high-quality data. This is where Hadoop, the go-to platform 
for processing enormous volumes of data, comes into play.

Structure
In this chapter, we will discuss the following topics:

•	 Diverse facets of big data

•	 Digital data and its types

•	 Characteristics of big data

•	 Types of big data

•	 Evolution of big data

•	 Applications and challenges of big data

•	 3Vs of big data

•	 Non-definitional traits of big data

•	 Big data work flow management

•	 Business intelligence versus big data

•	 Data science process steps

•	 Foundations for big data systems and programming

•	 Distributed filesystems

•	 Data warehouse and Hadoop environment

•	 Coexistence

Diverse facets of big data
Alternatively, we can define big data as a collection of sizable datasets 
processed faster than traditional computing techniques. It has developed into 
a broad discipline that includes various tools, techniques, and frameworks, 
not just a single technique or tool. The data consists of the enormous amount 
produced by different devices and applications. The following industries fall 
under the umbrella of big data, as shown in Table 1.1:
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Big data involves Description

Black box data It is a crucial component of helicopters, aircraft, and 
jets, among others, recording audio from the flight crew, 
audio from microphones, and audio from earphones, 
as well as information about the aircraft's performance.

Social media data Social media platforms like Facebook and Twitter store 
vast amounts of information and opinions shared by 
millions of users worldwide.

Stock exchange data Stock exchange data contains valuable insights into 
customers' buying and selling decisions regarding 
various company shares.

Power grid data Power grid data details the energy consumption of 
specific nodes about a central station.

Transport data Transport data encompasses vehicle models, capacities, 
distances, and availability.

Search engine data Search engines gather extensive data from diverse 
databases.

Table 1.1: Shows the involvement of big data in various organizations

Digital data and its types
Digital data can be classified into several types based on their characteristics 
and formats. Here are some common types of digital data given below:

•	 Textual data: This type includes written or typed text, such as 
documents, emails, webpages, and social media posts. Textual data 
is typically represented as a sequence of characters.

•	 Numeric data: Numeric data consists of numbers and mathematical 
values. It can be discrete (whole numbers) or continuous (decimal 
numbers). Examples of numeric data include measurements, financial 
data, and statistical records.

•	 Image data: Image data represents visual information through 
pictures or graphical content. It consists of a grid of pixels, where 
each pixel contains color or grayscale information. Image data is 
commonly used in photography, digital art, and computer vision 
applications.

•	 Audio data: Audio data represents sound or audio signals. It can be 
in the form of speech, music, or other audio recordings. Audio data 
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is typically stored as waveform samples, capturing variations in air 
pressure over time.

•	 Video data: Video data consists of an order of images (frames) 
presented in rapid succession. It combines image and audio data 
to represent moving visual content. Video data is commonly used 
in movies, television, surveillance systems, and video streaming 
platforms.

•	 Geospatial data: Geospatial data refers to data with geographical or 
spatial information. It includes coordinates, maps, satellite imagery, 
and location-based data. Geospatial data is widely used in navigation, 
urban planning, mapping, and environmental analysis.

•	 Time series data: Time series data capture measurements or 
observations taken at different points in time. It includes data points 
recorded at regular intervals, such as stock prices, weather data, 
sensor readings, and device logs.

•	 Structured data: This type of data follows a predefined format and 
schema. It is organized in a tabular or relational form, with well-
defined rows and columns. Structured data is stored in databases 
and spreadsheets and can be easily queried and analyzed.

•	 Unstructured data: Unstructured data refers to data that does not 
have a predefined format or structure. It includes free-form text, 
multimedia content, social media posts, emails, and documents. 
Unstructured data requires advanced techniques like machine 
learning and natural language processing to extract meaningful 
insights.

•	 Metadata: Metadata provides descriptive information about other 
types of data. It includes file names, creation dates, author information, 
data sources, and formats. Metadata helps in organizing, managing, 
and understanding other data types.

Characteristics of big data
Data can possess several characteristics that impact its management, analysis, 
and interpretation. Some important features of data include:

•	 Volume: Volume denotes the amount or size of data. It can range 
from small-scale data sets to massive volumes of data from various 
sources.
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•	 Velocity: Velocity denotes the speed at which data is created, 
processed, collected, and analyzed. Real-time data requires fast 
processing capabilities to extract timely insights.

•	 Variety: The diversity of data types and formats is called variety. Text, 
images, audio, video, and other data types can exist in structured, 
unstructured, or semi-structured forms.

•	 Semi-structured: The data shows some organization but lacks a 
strict structure, in contrast to structured data, which is prearranged 
in a tabular format with a predetermined schema. A certain level 
of hierarchy or relationship is possible because this kind of data 
frequently contains elements like tags, keys, or attributes.

•	 Veracity: Veracity refers to the quality and reliability of data. Data 
may contain errors, inconsistencies, or inaccuracies that must be 
addressed to ensure data veracity.

•	 Value: Value refers to data's usefulness, relevance, and potential 
insights. Extracting value from data involves analysis, interpretation, 
and decision-making based on the obtained insights.

•	 Variability: Variability refers to the dynamic landscape of data. Data 
can exhibit variations in volume, velocity, and variety over time. 
Handling data variability requires adaptability and flexibility in data.

Types of big data
Big data can be classified into three main types based on the nature of the 
data and its characteristics. These types are mentioned in Table1.2:

Based on Structured data Unstructured data
Technology It is built on a relational 

database.
It is based on binary along with 
character data.

Flexibility Less flexible and 
schema-dependent, 
structured data.

Schema is not present, making it 
more flexible.

Scalability Scaling a database 
schema is challenging.

It can scale up more.

Robustness It has great strength. It has less strength.
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