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Objective: 

To impart knowledge in Fundamentals, Big Data Analytics, Technologies and 

databases, Hadoop and Map Reduce Fundamentals 

Unit I 

Introduction to big data: Data, Characteristics of data and Types of digital data: 

Unstructured, Semi-structured and Structured, Sources of data, Working with 

unstructured data, Evolution and Definition of big data, Characteristics and 

Need of big data, Challenges of big data, Data environment versus big data 

environment 

Unit II 

Big data analytics: Overview of business intelligence, Data science and 

Analytics, Meaning and Characteristics of big data analytics, Need of big data 

analytics, Classification of analytics, Challenges to big data analytics, 

Importance of big data analytics, Basic terminologies in big data environment 

Unit III 

Big data technologies and Databases: Introduction to NoSQL, Uses, Features 

and Types, Need, Advantages, Disadvantages and Application of NoSQL, 

Overview of NewSQL, Comparing SQL, NoSQL and NewSQL, Introduction 

to MongoDB and its needs, Characteristics of MongoDB, Introduction of 

apache cassandra and its needs, Characteristics of Cassandra 

Unit IV 

Hadoop foundation for analytics: History, Needs, Features, Key advantage and 



Versions of Hadoop, Essential of Hadoop ecosystems, RDBMS versus Hadoop, 

Key aspects and Components of Hadoop, Hadoop architectures 

Unit V 

HadoopMapReduce and YARN framework: Introduction to MapReduce, 

Processing data with Hadoop using MapReduce, Introduction to YARN, 

Components, Need and Challenges of YARN, Dissecting YARN, MapReduce 

application, Data serialization and Working with common serialization formats, 

Big data serialization formats 

 

 

Text Book 

Seema Acharya and Subhashini Chellappan, “Big Data and Analytics”, Wiley 

India Pvt. Ltd., 2016 

Reference Books 

1. “Big Data” by Judith Hurwitz, Alan Nugent, Dr. Fern Halper and Marcia 

Kaufman, Wiley Publications, 2014. 

2. “Big Data Imperatives : Enterprise Big Data Warehouse, BI 

Implementations and Analytics” by Soumendra Mohanty, Madhu 

Jagadeesh and Harsha Srivatsa, Apress Media, Springer Science + Business 

Media New York, 2013 

3. “Mining of Massive Datasets”, Anand Rajaraman, Jure Leskovec, Jeffery 

D. Ullman, Springer, July 2013. 

4. “Hadoop: The definitive Guide”, Tom White, O'Reilly Media, 2010. 

 

 

 

 

 

 

 

 

 

 



UNIT –I  

INTRODUCTION TO BIGDATA 

 

BIG DATA is a term used for massive mounds of structured, semi-structured and unstructured 

data that has the potential to be mined for information. The real power lies not just in having 

colossal data but in what insights can be drawn from this data to facilitate better and faster 

decisions.  

BIG DATA ANALYTICS is the process of collecting, organizing and analyzing large sets of 

data (called Big Data) to discover patterns and other useful information. Big Data analytics can 

help organizations to better understand the information contained within the data and will also 

help identify the data that is most important to the business and future business decisions. 

Analysts working with Big Data typically want the knowledge that comes from analyzing the 

data. 

Data 

Data is a collection of facts, such as numbers, words, measurements, observations or 

just descriptions of things. 

Data can be qualitative or quantitative 

• Qualitative data is descriptive information (it describes something) 

• Quantitative data is numerical information (numbers) 

Quantitative data can be Discrete or Continuous: 

• Discrete data can only take certain values (like whole numbers) 

• Continuous data can take any value (within a range) 

Put simply: Discrete data is counted, Continuous data is measured     

 

 

https://www.webopedia.com/TERM/B/big_data.html
https://www.mathsisfun.com/data/data-discrete-continuous.html


Characteristics Of Data 

 

The characteristics of data are: 

1. Data should be precise which means it should contain accurate information. Precision 

saves time of the user as well as their money. 

2. Data should be relevant and according to the requirements of the user. Hence the 

legitimacy of the data should be checked before considering it for usage. 

3. Data should be consistent and reliable. False data is worse than incomplete data or no 

data at all. 

4. Relevance of data is necessary in order for it to be of good quality and useful. 

Although in today’s world of dynamic data any relevant information is not complete 

at all times however at the time of its usage, the data has to be comprehensive and 

complete in its current form. 

5. A high quality data is unique to the requirement of the user. Moreover it is easily 

accessible and could be processed further with ease. 

 

Types Of Digital Data 

There are three types of digital data, they are 

 

1. Structured Data 

• Data that has a well-defined structure falls under Structured Data. This 

data has records divided into rows and columns.  

• Usually, data in databases falls under Structured Data. 

2. Semi-structured data 

• The main difference between Structured and Semi-structured is that 

Structured data cannot be stored in traditional databases.  

• Some common examples of Semi-structured data is data stores in CSV 

files and NoSQL documents 

 

3. Unstructured data  

 

• unstructured data can be used to store any kind of data . 

 



• It provides a way to store data like images and videos which cannot be processed 

using traditional databases. 

 

 

Sources Of Data 

There are three sources generate data 

  

Social data  

• It comes from the Likes, Tweets & Retweets, Comments, Video Uploads, and general 

media that are uploaded and shared via the world’s favorite social media platforms.  

• This kind of data provides invaluable insights into consumer behavior and sentiment and 

can be enormously influential in marketing analytics.  

• The public web is another good source of social data, and tools like Google Trends can 

be used to good effect to increase the volume of big data. 

 

Machine data  

• It is defined as information which is generated by industrial equipment, sensors that are 

installed in machinery, and even web logs which track user behavior.  

• This type of data is expected to grow exponentially as the internet of things grows ever 

more pervasive and expands around the world. Sensors such as medical devices, smart 

meters, road cameras, satellites, games and the rapidly growing.  

• Internet Of Things will deliver high velocity, value, volume and variety of data in the 

very near future. 

 

Transactional data  

• It is generated from all the daily transactions that take place both online and offline.  

• Invoices, payment orders, storage records, delivery receipts – all are characterized as 

transactional data yet data alone is almost meaningless, and most organizations struggle 

to make sense of the data that they are generating and how it can be put to good use. 

 

 



Working With Unstructured Data 

• Unstructured data is data that does not follow a specified format for big data. 

• If 20 percent of the data available to enterprises is structured data, the other 80 

percent is unstructured. 

• Techniques such as data mining, natural language processing (NLP), and text 

analytics provide different methods to find patterns in, or otherwise interpret, this 

information.  

• Common techniques for structuring text usually involve manual tagging with 

metadata or part-of-speech tagging for further text mining-based structuring.  

• The Unstructured Information Management Architecture (UIMA) standard provided a 

common framework for processing this information to extract meaning and create 

structured data about the information.[12] 

• Software that creates machine-processable structure can utilize the linguistic, auditory, 

and visual structure that exist in all forms of human communication. 

•  Algorithms can infer this inherent structure from text, for instance, by examining 

word morphology, sentence syntax, and other small- and large-scale patterns.  

• Unstructured information can then be enriched and tagged to address ambiguities and 

relevancy-based techniques then used to facilitate search and discovery. 

•  Examples of "unstructured data" may include books, journals, 

documents, metadata, health records, audio, video, analog data, images, files, and 

unstructured text such as the body of an e-mail message, Web page, or word-

processor document.  

• While the main content being conveyed does not have a defined structure, it generally 

comes packaged in objects (e.g. in files or documents, …) that themselves have structure 

and are thus a mix of structured and unstructured data, but collectively this is still referred 

to as "unstructured data". 

• For example, an HTML web page is tagged, but HTML mark-up typically serves solely 

for rendering.  

• It does not capture the meaning or function of tagged elements in ways that support 

automated processing of the information content of the page. 

•  XHTML tagging does allow machine processing of elements, although it typically does 

not capture or convey the semantic meaning of tagged terms. 

https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Natural_language_processing
https://en.wikipedia.org/wiki/Text_analytics
https://en.wikipedia.org/wiki/Text_analytics
https://en.wikipedia.org/wiki/Pattern_recognition
https://en.wikipedia.org/wiki/Tag_(metadata)
https://en.wikipedia.org/wiki/Tag_(metadata)
https://en.wikipedia.org/wiki/Part-of-speech_tagging
https://en.wikipedia.org/wiki/Text_mining
https://en.wikipedia.org/wiki/UIMA
https://en.wikipedia.org/wiki/Unstructured_data#cite_note-IBMContentAnalytics-12
https://en.wikipedia.org/wiki/Morphology_(linguistics)
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/Health_record
https://en.wikipedia.org/wiki/Sound
https://en.wikipedia.org/wiki/Video
https://en.wikipedia.org/wiki/Analog_device
https://en.wikipedia.org/wiki/E-mail
https://en.wikipedia.org/wiki/Web_page
https://en.wikipedia.org/wiki/Word-processor
https://en.wikipedia.org/wiki/Word-processor
https://en.wikipedia.org/wiki/HTML
https://en.wikipedia.org/wiki/XHTML


• Since unstructured data commonly occurs in electronic documents, the use of 

a content or document management system which can categorize entire documents is 

often preferred over data transfer and manipulation from within the documents.  

 

 

Evolution And Definition Of Big Data  

     

Evolution  

• Big Data has been described by some Data Management pundits (with a bit of a snicker) 

as “huge, overwhelming, and uncontrollable amounts of information.”  

• In 1663, John Graunt dealt with “overwhelming amounts of information” as well, while 

he studied the bubonic plague, which was currently ravaging Europe. 

• Graunt used statistics and is credited with being the first person to use statistical data 

analysis. In the early 1800s, the field of statistics expanded to include collecting and 

analyzing data.   

• The evolution of Big Data includes a number of preliminary steps for its foundation, and 

while looking back to 1663 isn’t necessary for the growth of data volumes today, the 

point remains that “Big Data” is a relative term depending on who is discussing it. 

•  Big Data to Amazon or Google is very different than Big Data to a medium-sized 

insurance organization, but no less “Big” in the minds of those contending with it. 

https://en.wikipedia.org/wiki/Electronic_document
https://en.wikipedia.org/wiki/Content_management
https://en.wikipedia.org/wiki/Document_management
http://www.academia.dk/Blog/john-graunt-24-april-1620-18-april-1674-was-2/
http://www.dataversity.net/what-is-big-data/


 

 

Characteristics And Need Of Big Data 

 

• Big data is an umbrella term. It encompasses everything from digital data to 

health data (including your DNA and genome) to the data collected from years 

and years of paperwork issued and filed by the government. And that’s just what 

it officially covers. 

• Big Data is always described as having at least three distinct dimensions: volume, 

velocity, and variety. With the passage of time, two more Vs were added to the list, 

namely variability and value.  

These are defined as the four V’s of Big Data. 

 

                            
 

 

  



1. Volume: Big data first and foremost has to be “big,”and size in this case is measured as 

volume. From clinical data associated with lab tests and physician visits, to the 

administrative data surrounding transactions, this well of information is already 

expanding. When that data is coupled with greater use of precision medicine and stock 

exchange, there will be a big data explosion in any industry, be it medicine or business. 

 

2. Velocity: Velocity in the context of big data refers to two related concepts: the rapidly 

increasing speed at which new data is being created by technological advances, and the 

corresponding need for that data to be digested and analyzed in near real-time. For 

example, as more and more medical devices are designed to monitor patients and collect 

data, there is great demand to be able to analyze that data and then to transmit it back to 

clinicians and others. 

 

3. Variety: With increasing volume and velocity comes increasing variety. This third “V” 

describes just what you’d think: the huge diversity of data types that organizations see 

every day. In case of medical applications, each medical device might collect a different 

kind of data, which in turn might be interpreted differently by different physicians—or 

made available to a specialist but not a primary care provider. Standardizing and 

distributing all of that information so that everyone involved is on the same page. With 

increasing adoption of population health and big data analytics, we are seeing greater 

variety of data by combining traditional clinical and administrative data with unstructured 

notes, socioeconomic data, and even social media data. 

4. Veracity: The way care is provided to any givenpatient depends on all kinds of factors—

and the way the care is delivered and more importantly the way the data is captured may 

vary from time to time or place to place. For example, what a clinician reads in the 

medical literature, where they trained, or the professional opinion of a colleague down 

the hall, or how a patient expresses herself during her initial exam all may play a role in 

what happens next. Such variability means data can only be meaningfully interpreted 

when care setting and delivery process is taken into context.  

 

 

 

 

 

 



Challenges Of Big Data 

 

Picking the Right NoSQL Tools 

• The enterprises cannot manage large volumes of structured and unstructured 

data efficiently using conventional relational database management systems 

(RDBMS).  

• They have to switch from relational databases to NoSQL or non-relational 

databases to store, access, and process large datasets rapidly and efficiently.  

• The enterprises have the option to choose from a wide range of NoSQL 

databases. Likewise, they can also choose from several NoSQL tools. 

•  The NoSQL databases and tools differ from each other in several aspects.  

Scaling up and down Big Data according to Current Demand 

• The enterprises must create an infrastructure that facilitates addition and 

processing on fresh datasets regularly.  

• They also need to ensure that adequate resource is available to meet the 

constant increase is big data volume and workload.ta solutions will not perform 

optimally in the cloud.  

• The enterprises must address this challenge to scale up and down the big data 

according to current demand. 

Overcoming Big Data Talent and Resource Constraints 

• Each enterprise needs skilled professionals to manage and analyze huge 

volumes of real-time data being collected from various sources and in multiple 

formats. 

• The large enterprises deploy skilled data scientists and big data analysts to 

utilize and leverage big data optimally.  

• But data scientist and big data analysts are currently in short supply but high 

demand. Often small enterprises and start-ups underutilize big data due to lack 

of resources and skills.  

• Also, large enterprises find it difficult to manage large datasets efficiently by 

deploying additional data scientists. It will take some time for enterprises to 

address the major hurdle in big data analysis and management. 



 

Collecting and Integrating Massive and Diverse Datasets 

• The big data tools enable businesses to collect real-time data from both external 

and internal sources. They can further collect large volumes of structured and 

unstructured data from each source.  

• The data collected from various sources will differ in formats and quantity. The 

businesses have to set up scalable data warehouses to store the incoming data in 

a reliable and secure way. 

• At the same time, they need to invest in robust big data solutions to integrate 

the structured and unstructured data by eliminating disparities and 

inconsistencies. But the businesses have to resolve new errors, eliminate data 

inconsistencies, and prevent data loss consistently to utilize big data properly. 

Maintaining Data Integrity, Security, and Privacy 

• An enterprise can use big data tools to collect structured and unstructured data 

from varied sources. The tools even enable businesses to store, process and 

analyze efficiently.  

• But the Facebook-Cambridge Analytica data scandal makes it essential for 

businesses to focus on keeping the entire big data lifecycle secured to retain 

customers and avoid legal hassle.  

• The businesses must implement a robust security strategy to collect, store, 

analyze, manage, and utilize large volumes of real-time data by eliminating 

risks of data breaches and exposure.  

• They also need to keep the big data security strategy flexible and dynamic 

enough to address the new security and privacy issues being generated due to 

the constant increase in data volume. 

 

 

 

 

 



Data Environment Versus Big Data Environment 
 

 



  


