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HELLO!

Welcome to the eBook "Big Data for Executives and Market Professionals – Third Edition.”

Our goal here is to provide an overview of Big Data. Concepts, technologies, applications, case studies. Data analysis, data insights, machine learning, and practical actions for business results.

The eBook alerts Executives and Professionals interested in learning about this new area. 

Big Data is revolutionizing companies, products, and services, changing markets, and professional careers. 

The eBook was written to provide an overview of Big Data, Data Science, and Machine Learning.

The Knowledge and content structured in an informative, nontechnical way, for a better understanding and rapid learning.

In the eBook Sections, we describe several curiosities on each of the themes. It draws attention and expands your view of Big Data.

You can collaborate by sending us an email with suggestions so that we can increase our eBook.

Thank you for your interest and wish you a pleasant reading.
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What You Will Learn?
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“THE JOURNEY OF A THOUSAND miles begins with a single step.” ― Lao Tzu

This eBook is the first step for you to get to know and to become interested in Big Data.  Evaluate the learning summary you take on this journey.

	Introduction to Big Data and Data Science. Main Technologies applied to Big Data. Cloud technologies, systems, hardware, and software.

	Hadoop Ecosystem and its importance to Big Data. The parallel programming paradigm of MapReduce to solve problems in Big Data. Data Lake, Data Warehouse, and the ETL processes for Big Data.

	Analytics Science and its derivations for Predictive and Big Data. The Analytics Tools and their Big Data applications. Machine Learning (ML) and its relationship with Big Data. ML Applications for Big Data. Data Visualization introduction.

	Professional careers in Big Data. Companies that created Big Data and adopted the technology. Big Data applications for social networks and the Internet of things.

	Privacy and Governance in Big Data. Big Data and Data Science Influencers. How to become a Data Scientist.

	Big Data for Professionals. Big Data for Market Professionals. Summary and general conclusions about the Big Data era. Its implications for business and professional life.


What is new in Third Edition?

We looked at the content and texts for readability.

And included new information into the chapters to update the content.

A new Summary section for each Chapter was included.

Beyond, the new sections included are:

Chapter 3 - Section 2 - Data is Files

Chapter 7 - Section 5 - Success Story - Tesla

Chapter 8 - Section 2 - GDPR and LGPD Privacy

Chapter 10 - Section 6 - Edge Computing

Chapter 10 - Section 7 - Digital Transformation

Chapter 11 - Section 10 - The Importance of Spark

Chapter 16 - Section 7 - Big Data + Data Science + ML

Chapter 18 - Section 4 - Analytics Translator

Chapter 18 - Section 5 - Is it worth going for a new career
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Chapter 1 - What is Big Data
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BIG DATA ATTRACTS CURIOSITY.

It represented data in large volumes, in a dimension not imagined a few years ago, that one day could be saved and processed by computers at low cost.

The term seemed to refer to computer applications that use huge volumes of data in different formats, classified, read, converted and interpreted using statistical, mathematical, and computational techniques.

The outcome generated a new type of knowledge called "Data Insight," something conclusive and never imagined from the original data.

The insights generated from data can result in a sudden direction change of the business, or the creation of "Data-Driven Product" that can revolutionize the company and its market.

The world's companies that applied this technology are "Data-Driven Companies."  Those companies who helped found this new area worth billions of dollars. To name a few of them, we have Google, Yahoo, Uber, Tesla, Netflix, Amazon, LinkedIn, Facebook, among others.

Many companies are striving to adapt to the modern world of Big Data. Survival is dependent on this knowledge.

Where does so much data come? 

How is it generated? 

How is it used? 

Which professionals work at Big Data? 

What are the core technologies? 

What are the types of applications for Big Data?

How think it affects businesses and individuals?

These and other questions will be answered in this eBook.

Welcome to Big Data World.

Section 1 - Data Generation Sources

[image: A picture containing animal

Description automatically generated]

Data Generation (credits pixabay)

BIG DATA GENERATES data from three fonts: People, Machines, and Corporations.

1 - People

Generate data from Social Networks (Facebook, Twitter, Instagram, LinkedIn), emails, Internet, documents, blogs, among others.

2 - Machines

Generate data from sensors, satellites, computer log files, cameras, genetic sequencing machines, space telescopes, probes, among others

3 - Corporations

Generated data from transactions, administrative system, credit cards, financial system, accountability, e-commerce, sales, medical records, research, among others.

CURIOSITIES

	More than 90% of all the data of the world has been generated in the last two years.

	Per-minute: We sent 204 million emails. Tweet 456 thousand times generated 1.8 million "Likes," and posted 200 thousand photos on Facebook.

	More than 100 hours of videos are uploaded to YouTube every minute.

	If you record on DVDs all the data produced by the world relating to one day, they would be piled twice covering the distance from here to the moon.

	Five hundred seventies (570) new sites are set up and published per minute on the Internet


Section 2 - Machines generate more Data
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Machine Data Generation (credits pixabay)

BIG DATA HAS BEEN POSSIBLE, combining large volumes of data, low cost of hardware, software, and cloud computing. All this combined with the need for companies and individuals to assess this data and generate insights.

Who generates more data? Corporations, People, or Machines?

Machines generate more data than Corporations and People.

It produces 100 (one hundred) times more data than corporations and 10 (ten) times more data than people.

In summary:

Corporations  = 1X (one)

People   = 10X (ten)

Machines  = 100X (hundred)

Some examples of machine-generated data are: Sensors of all types embedded in equipment, machines in general, computer clusters, logs generated by devices (computers, cell phones, network nodes, routers), satellite telemetry, RFID chips, GPS systems, software that make automatic calculations, machine learning systems, automation systems, Internet of Things, among others.

CURIOSITIES

	Machine Data is generated without human involvement, created, and collected automatically.

	Splunk is a company that specializes in collecting and analyzing machine data.

	Data generated by machines are digital activities carried out by computers, telephones, smartphones, embedded systems, and networked devices, among others.

	Companies are starting to discover the importance of machine-generated data such as satellite imagery with meteorological data, scientific data such as seismic imaging, high energy physics, photographs, security videos, surveillance, radar, meteorological and oceanography.


Section 3 - Data is the New Oil
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Data is the new oil (credits pixabay)

THE PHRASE "DATA IS the new oil" emerged in 2006. 

It has been used frequently in key publications cited by CEOs and world leaders of the Fortune 500 to refer to the importance of data and information in this Big Data era.

That is an analogy, because just as a century ago, companies that managed to exploit oil, accumulated vast wealth, established monopolies, and built the basis of the economy.  Today, data-driven companies like Google, Facebook, Amazon, Yahoo, among others, can do the same with our economy.

Our world is living in a digital economy, where data is valuable. It is the key to the functionality of the world, from governments to businesses, and without it, progress would stop.

Data are the fuel that drives the economy, and we're probably migrating to the so-called "Data Economy."

CURIOSITIES

	Data is determining the growth of the economy, reshaping business, politics, and the economy.

	Like Oil, data is extracted, refined, valued, bought, and sold. The battles of the future will be won with the data.

	The creation of the phrase "Data is the new oil" is credited to Clive Humby, English mathematician, and architect of Tesco's Clubcard.

	Virginia Rometty, CEO of IBM quoted in the Foreign Relations Address in 2013: "I want you to think of data as the next natural resource."

	Meglena Kuneva, European Commissioner for Consumer Affairs, 2009: "Personal data is the new oil of the internet and the new digital world currency."


Section 4 - Dark Data

IT ESTIMATES THAT BY 2030 more than 90% of the data will be unstructured, and this explosion of data will transcend the human capacity to handle them.

Dark Data is data obtained through various operations by companies and not used for analysis purposes. Companies can decide to keep this data for future use with additional storage costs or discard them as unusable.
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Dark Data (credits pixabay)

THE LARGE HADRON COLLIDER at the European Organization for Nuclear Research is the largest in the world, generating 25GB of data per second. It discarded most data because the volume is just so large that it would invalidate its storage and time to the analysis.

Sometimes it is not feasible to store data generated at high speed. Sampling techniques are used, collecting only the most representative data fraction that does not compromise the analysis

CURIOSITIES

	"Dark Data" name is an analogy to "Dark Matter," used in the area of Physics to describe the energy that cannot be observed, but which is there and covers 80% of the universe.

	Gartner Consulting coined the term "Dark Data."

	Depending upon IDC research, the volume of data in the world doubles every 12 months, and we must generate 44 Zettabytes, equivalent to 44 trillion gigabytes, by 2020.

	Deep Web is a term to designate data on the Web that is not accessed and indexed by Google, and therefore not publicly accessible. Specialists believe to be 500 times larger than the entire Internet. It considers such as Dark Data.


Chapter 1 – Summary

IN CHAPTER 1 “WHAT is Big Data?” we learn that:

	Big Data is Data in large volumes.

	Analyzed using statistical, mathematical and computational techniques.

	Data Insight is the research result of a Big Data applications.

	Insights identify hidden patterns in data, applied in the preparation of new data products.

	Data-driven companies are companies that use intensively Big Data technologies.

	Google, Amazon, Netflix, LinkedIn, Facebook, Tesla, Uber are data-driven companies.

	Data is produced by People, Machines, and Companies. Machines generated more data.

	“Data is the new oil” is a phrase to justify a new data economy and the big data important.

	Dark Data is data unused, that companies are discovering for the development of new data-oriented applications
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Chapter 2 - How to size the Data

[image: ]


IF YOU HAVE A SMARTPHONE or a computer, you should be aware of the storage capacity.

On average, a smartphone has 16, 32, or 64GB of storage. A computer has 4, 8 or 16 GB of RAM and 250, 500 GB, or 1TB of hard disk.

One smartphone with 64GB of space, store 64 x 1,073,741,824 Bytes or characters.

Data measures are scaled adopting the binary system (base 2) used on computers as the numeric system. For example, 2ˆ10 (two raised to power 10) equals 1,024 Bytes. 

Let's know these measures to gain a sense of the data volume generated in Big Data.

Data Measurement Units:


1 Byte   = 8 bits or 1 Character

1 Kilobyte (KB)  = 1024 Bytes

1 Megabyte (MB)  = 1024 KB

1 Gigabyte (GB)  = 1024 MB

1 Terabyte (TB)  = 1024 GB

1 Petabyte (PB)  = 1024 TB

1 ExaByte (EB)  = 1024 PB

1 Zettabyte (ZB)  = 1024 EB

1 Yottabyte (YB)  = 1024 ZB



We use measurements daily, such as pounds to weight, miles, meters, nautical miles, light years, and over time will naturally to adapt to these DATA measures.

Measuring data is a daunting process because the volume increases exponentially, and our devices are not prepared for all this storage, having to use cloud computing.

TeraBytes, PetaBytes, Exabytes e Zettabytes are the most commonly used units in Big Data.

Section 1 - Measuring the Data Size
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Data Size(credits pixabay)

AN EXCELLENT PHOTO resolution is in an average of 5MB (millions of bytes).

If you take 100 photos, you need 500MB of space to store it. Pen drive store an average of 32 to 256 GB and can be helpful, or you can utilize Google Photos with 30 GB in the cloud for free.

In Big Data, we are just talking about massive data volume, using TeraBytes, Petabytes, Exabytes, and no longer Kilobytes, MegaBytes, or GigaBytes used in our smartphones.

Look comparatively at the numbers below, in the trillions, quadrillions, and quintillions of Bytes.


1 Terabyte (TB) = 1.099.511.627.776 Bytes

1 Petabyte (PB) = 1.125.899.906.842.624 Bytes

1 ExaByte (EB) = 1.152.921.504.606.846.976 Bytes


CURIOSITIES

	Google generates 100 PetaBytes of data per day.

	Google is the largest Big Data company in the world, processing 3.5 billion requests per day, storing 10 Exabytes of data.

	Facebook generates 30 or more PetaBytes of data per day.

	Twitter generates 100 Terabytes per day.

	Spotify generates 64 Terabytes per day.

	eBay generates 100 PetaBytes per day.

	Until 2007 humankind had generated 300 EB of data. Today we have overwhelmed the house of 4,000 Exabytes and estimated that by 2020 we would have generated another 40,000 EB or 40 Zettabytes of data.

	90% of all data in the world was generated in the last 2 (two) years.


Section 2 - Data generated by Wearables

ONE AREA THAT STANDS out is Wearables, which consist of wearable technological devices used by users such as watches, bracelets, headphones, virtual reality glasses, and even clothing with sensors for measuring human activities.
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Smartwatch (credits pixabay)

THE MOST COMMON IS the smartwatches, used in measurements of the practice of physical exercises, and health monitoring.

On average they get 2 to 5 GB a day of data about a person's activities.

One of these devices to control their health in a year, it is expected that you have used 365 x 5 GB = 1.8 Terabytes and 10 years approximately 18 TB of data

Personal data and data generated by people have become the holy grail of business for "data-driven" companies such as Google and Facebook.

Personal data should be handled strictly confidentially for security reasons.

CURIOSITIES

	Wearables bring a series of sensors that help encourage exercise or follow weight loss programs.

	The most common human measurements today for smart clocks are those of heartbeat, body temperature, walking distance, and stair climbing.

	Smartwatches work in conjunction with speakerphones in the generation, storage, and data analysis.

	A wearable who gained worldwide media was Google Glass, which was redesigned by Google for corporate markets.

	More than 100,000 health apps are now available at Apple and Google virtual stores for use on Wearables and Smartphones.


Section 3 - Data generated by IoT
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IoT (credits pixabay)

EVERYTHING WE KNOW on Earth will one day be a data generator, including our homes, cars and even our bodies.

Look around and see devices connected to the Internet. Smartphones, computers, digital TV, smart clocks, wearables, video games, cars, and even refrigerators.

Outside the house, objects of all kinds connected. Traffic light, ATMs, GPS, satellites, airplanes, cars, factories, among others.

With a smartphone everyone can control the light of a house, temperature, or invasion. By the year 2020, it estimates that 250,000 vehicles connected to the Internet.

We call this "Internet of Things" or (IoT). It is a global network of devices connected. Generating data, and creating a conscious, autonomous and actionable system, without human interaction.

The planet has 8.3 billion connected devices, which are more than the world's population. There is a prediction that 75 billion of devices connect until 2025.

Data generated by IoT bring the volume and speed that interest to Big Data application. Big Data and IoT go together.

CURIOSITIES

	The volume of data in the world should reach 163 Zettabytes by the year 2025 (IDC). IoT will generate most of these data.

	By the year 2025, an ordinary person will interact at least 4,800 times a day with connected devices.

	Smart meters to optimize electricity consumption, fleet management, automated inventory, patient monitoring, and connected cars are Big Data applications with IoT.


Chapter 2 - Summary

IN CHAPTER 2 “HOW TO size the Data” we learn that:

	Data need to be measured using the digital units Byte, KB, MG, GB, TB, PB, EB, ZB and YB.

	TeraBytes, PetaBytes, and ZettaBytes are the most common units used in Big Data.

	Personal data is the holy grail of business data-driven companies such as Google and Facebook.

	Wearables devices such as watches, bracelets, headphones, virtual reality glasses, clothing with sensors are utilized to monitor human activities.

	Everything we know on Earth will one day be a data generator, including our homes, cars and even our bodies.

	IoT (Internet of Things) is a global network of devices connected using the Internet.

	There is a prediction that 75 billion devices connected until the year 2025 (Smartphones. Computers, Digital TV, smart clocks, wearables, video games, cars, satellites, virtual assistants, etc.
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Chapter 3 - Data Classification
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DATABASE TRADITIONAL computer applications use structured data, tables with rows, columns, and well-defined fields for processing.

In the era of Big Data, the data originate from diverse places, with different types and formats, which make complex their manipulation.

Data are classified into 3 types:


1 - Structured

2 - Semi-structured

3 – Unstructured





Big Data applications are designed to analyze data from different locations and types.

We can think in miscellaneous data. For example, one application can get a piece of data from a structured database.  Another from a satellite in GIS format. Another, from MS Word and Excel files. Another from Social Networks, and another part from machine sensors.

From a data mix like this, we can produce insights, that guide us to solve problems, answer questions and creating a new business product called “data-driven product.”

Section 1 - Data Types

STRUCTURED, UNSTRUCTURED, and Semi-structured Data are the existing data types.
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Data Types(credits pixabay)

1 - STRUCTURED DATA

Organized in rows and columns in table format. Present in relational databases, being very efficient in recovery and processing. Spreadsheets and SQL (database languages) are suitable for accessing and manipulating these data.

2 - Semi-structured data

Data with a differentiated structure, usually coming from the Web in XML and JSON formats. Necessary a previous analysis of the data to determine the structure format.

3 - Unstructured data 

Data like video, audio, emails, text documents, blog, sites, social media data, WhatsApp messages.  These data need to be processed for analysis.

Data may be moving (Motion) or at resting (Rest).

Data in Motion

Stream data















	Unstructured data is the equivalent of 80% of global data. Companies use Big Data technology to unlock its secrets.

	Structured data are saved in a "data warehouse" and have a high maintenance cost. Professionals specialized maintain it.

	Data Lake is a data repository for storing unstructured data. Generated in companies from an external source such as social media.

	XML (eXtensible Markup Language) is a web data format for electronic forms.

	Computer developers use a JSON data format to exchange data between different applications.


Section 2 - The Explosion of New Data










	We will have by the year 2025, two billion sequencing genomes. It will occupy more than 40 EB of storage and will have counted on 10,000 trillion hours of computer processing.

	In a day, in 2010, a single user will generate 1.5 GigaBytes of data traffic. An autonomous vehicle 4 Terabyte, a 5 Terabyte plane, and a factory up to 1 Petabyte per day.

	NASA's JPL (Jet Propulsion Laboratory) is concerned with storing and accessing images received from space. On average, of 700 TeraBytes per day. The data are equal to the Internet data flow for two consecutive days.

	Every day, our species produces 2.5 quintillion of data. It written in the numerical form would equal: 2,500,000,000,000,000,000 Bytes.


Section 3 - Big Data File System












	Local processing occurs on individual computers. Distributed processing occurs in many nodes of a network.

	Local files are handled by Operating System such as Windows, MacOS and Linux. Distributed file systems are handled by Big Data and Hadoop Operating System.

	Main characteristics of the Distributed File: Files are partitioned into blocks. Replicated in the network nodes for security. Scaled for large data volumes. Distributed file systems are tolerant to failures.


Chapter 3 – Summary


	Data are classified into 3 types: Structured, Semi-structured and Unstructured.

	Traditional computer applications take advantage of structured data, involving database with tables and columns.

	Big Data applications make use of all data kind (structured, semi-structured, unstructured) using an enormous volume of data, coming from different sources.

	New areas that generate data for Big Data are Genome Analysis, IoT, GIS (Geographic Information Systems), Autonomous Vehicles, Spatial Exploration, Internet Search, among others.

	Big Data File System uses a parallel distributed parallel data system, allowing processing on the nearest node or even sharing it into several others in the computer network.
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