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Presenter Profile ‐ Dr. Bhuvan Unhelkar 
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•www.unhelkar.com	&	www.methodscience.com
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https://www.whizlabs.com/blo
g/big‐data‐trends‐in‐2018/
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COURSE: BIG DATA MGMT & BUSS 
INFORMATICS
GREAT LAKES INSTITUTE, CHENNAI, 
INDIA; © METHODSCIENCE

http://www.mckinsey.com/insights/business_technology/b
ig_data_the_next_frontier_for_innovation  

Big data can unlock significant value by making information transparent and 
usable at much higher frequency.

As organizations create and store more transactional data in digital form, they 
can collect more accurate and detailed performance information

Big data allows ever‐narrower segmentation of customers and therefore much 
more precisely tailored products or services.

Sophisticated analytics can substantially improve decision‐making. 

Big data can be used to improve the development of the next generation of 
products and services. 
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Positioning 
Big Data 
Strategies

TRANSCENDING ANALYTICS AND 
TECHNOLOGIES;

MAPPING TO BUSINESS AGILITY

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar

What is Big Data?

‘Big Data’ is still ‘Data’
◦ But difficult to process with the given tools and technologies
◦ Could be made up of much wider ‘types’ or ranges of data

Handling such Data requires Latest:
◦ Techniques, tools, and architecture
◦ Frameworks to guide adoption and reduce Risks

With an aim to:
◦ Solve new challenges in Business
◦ Improving the Value proposition
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What is Big Data? 
(from An Executive Primer on Big Data – Thornton May, Cutter IT 
Journal, 2012 pp 14‐18, Survey based on www.allanalytics.com)

What has Enabled Big Data to 
Happen?

Key enablers for the appearance and growth of Big 
Data are

–Increase in storage capacities in devices & on the 
Cloud

–Increase of processing power (CPU)
–Increase in Generation (and Availability) of data by 
businesses, individuals and machine sensors

–(Every day we create 2.5 quintillion bytes of data; 
90% of the data in the world today has been 
created in the last two years alone)
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Some interesting Facts About 
Big Data: (Not that it matters too much!) 

100 hours of video uploaded to YouTube every minutes

Can Take 15 years to watch all those Videos

NSA analyze 1.6% of all global internet traffic around 30 
petabytes or 30 million gigabytes every day 

Retailer could increase profit by 60% through the full 
exploitation of big data analytics

(SeSense.com) > Nearly 2.3 trillion gigabytes of data created 
every single day and the data universe doubling every two 
years

Big data industry is 54.3 billion in 2017 

Dimensions of Big Data 
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Figure 3.3 : Detailed Characteristics of Big Data’s 
3+1+1 Vs and the Types and Categories of data. (The fifth V 
for Value is the focus of BDFAB) 
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The Key Business Challenge
Big or Small – Business is NOT interested in Data

Business interest are as follows:
◦ Can Data be used to “Make sense” of a situation?

◦ Can Data enhance Decision Making? 

◦ Can Data be Managed? (i.e. Security & Privacy)

◦ Is there a Business “Value” in Data?



6/13/2018

9

Figure 1.1 Big Data Strategies – Transcending Analytics and Technologies
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Analytics & 
Technologies

MACHINE LEARNING; 

ARTIFICIAL INTELLIGENCE

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar

Categories providing Agile 
Business Values (and form basis of 
Business Strategies)

Informative
• Presentation of Notifications and other 
information with minimal analytics 

Descriptive
• Data analysis to ascertain and describe the 
Current Situation

Diagnostic
• Identification (spotting) and pinpoint 
description of a (hidden) Problem

Predictive
• Spotting Trends and Patterns in order to 
anticipate future events 

Prescriptive • Provide Suggested Actions (Decision Support)

Exploratory
• Analytics with Unknown Situations to arrive 
at possible New Revelations 

Reactive
• Analytics only in response to a situation; no 
anticipation

Growth 
(External):

Optimization 
(Internal):

Sustainability 
& 

Environment:

Risk & 
Compliance: 

Big Data driven 
Business 
Strategy
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Figure 3.10: Identifying Associations and mapping Clusters 
(Based on Agarwal, A., “Predictive Analytics and Text Mining”) –An 
increasingly finer granular Analytics (Amazon’s Long‐tail Marketing : 
Products (A,B,C..) and Customers (X1, X2..)
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A Framework for Descriptive Analytics
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Text

Images
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Video
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ordering e.g. Male 

& Female)

Clear ordering of 
variables 

(low, medium, 
high) – can be 
assigned 1, 2 3..

Ack. Dr. A. Agarwal, USFSM
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Structured Data

Uni‐variate

Univariate Descriptive Analytics
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Qualitative
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Measures of Shape

Tables (Binning)

Charts

Mean, Median, Mode

Range, Variance, Std. Dev., IQR
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Min

Skewness, Kurtosis

Freq., Relative Freq., 
Cumulative Freq.

Histogram, Frequency Polygon, 
Ogive, Box‐Whisker

Mode

Freq., Relative Freq.,
Cum Freq (Ordinal)

Column , Pie
Histogram (Ordinal), Frequency 

Polygon (Ordinal)

Nominal

Ordinal

Measures of Central Tendency

Tables

Charts

Quantify

Ack. Dr. A. Agarwal, USFSM

Machine Learning…
1. Consider what a Machine learns….. A + B = C
2. We then add conditions: If A >= 5 THEN….. A + B = C

3. Machine Algorithm: What are my options when A >= 5; and when A < 5;

4. What had happened in the past? (Examining Historical Patterns)

5. When A >= 5 and B = ‘n’, (where ‘n’ ranged from – 10 to + 25), C was 
Positive for 1 BILLION records
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Figure 3.6: Hex‐Elementization as a mechanism for Context of a Data Point 
(Based on research conducted by Girish Nair, WSU, Australia)
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Figure 3.7: Journey of a Data Point via Context and Analytical Engines and the 
Granularity‐driven Feedback Loop
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Figure 3.8: The concept of Granularity in Analytics and the Factors in Ascertaining the Optimum 
Granularity Level (OGL)
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Figure 3.10: Identifying Associations and mapping Clusters (Based on Agarwal, A., 
“Predictive Analytics and Text Mining” Presentation at The Suncoast Technology Forum, Sarasota, 
FL; February 16th 2016) 
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Business (Enterprise) Agility is the Rapidity and Accuracy of an 
Enterprise’s iterative and incremental Response to Fast changing 
External and Internal Situations

Enterprise Agility 
(Big Data, Cloud Computing; 
Mobile, Lean Processes)

Enterprise Agility 
(Big Data, Cloud Computing; 
Mobile, Lean Processes)

Rapidly	Changing	Business	Eco‐
system	(External	Impact)

Enterprise	Response	
(Internal;	Change	Mgmt)

Iterative & Incremental
(Agility)

Business Agility 
is the Ability of 
the Business to 
Rapidly 
Respond to 
external and 
internal 
Changes

~ from the Art of 
Agile Practice
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Sub‐Module

Examples (Use Cases) in 
Practice

TOWARDS STRATEGIC USE OF BIG DATA

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar

Farecast by Oren Etzioni
(Part of Bing now)

Crunches 200‐billion price records 

Saves $50 per ticket on average
◦ 75% of the time

Entirely based on Big Data technologies in the background
◦ Was first Major attempt at use of “Big Data” in 2004; Technology 
Followed Business
◦ Sophistication grew with Hadoop 

Acquired by Microsoft for $110 M

Shift in Mindset in how Data is Used
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23andMe.com (DNA exploration)
Gene sequencing as an Industry
◦ From a few thousand $ to $ 99

Hints at Predicting cancer, heart etc. 

Need to sequence Billions of base‐pair DNAs
◦ Not many are possible for this cost

◦ Steve Job’s sequenced entire Gene set (N=All)

Inrix.com (Traffic Scorecard)
Data is collected from 100 Million Vehicles

Real time Geo positions
◦ BMW, Ford and Toyota

◦ Collaborations for Value

◦ Fleet vehicles (Taxis)

Smartphone Apps
◦ Driver permits data collection
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Predicting Crimes and Terrorist 
events

Big data has been used to predict crimes & disaster before it 
happens (e.g. 
◦ Predictive policing; Enabling Evasive Actions; 

Campaign Manager – 2008 elections
(Dan Siroker ‐ Optimizely) 5 part strategy:
For Success with Big Data

1. Define 
Success

• What do we want from Big‐Data for ‘business’

2. Question 
Assumption

s

• About possibilities; correlations; 

3. Divide 
and 

Conquer

• Data; processes; people

4. Take 
advantage 

of 
Circumstanc

es

• Entire Data is DYNAMIC; 

5. Start 
Today

• Truly Agile – Planning may be negative
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Big Data 
Framework of 
Agile Business 
(BDFAB v2.5)

DEVELOPMENT & USE OF THE FRAMEWORK 
FOR BIG DATA ADOPTION 

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar

How many Nodes on a Cluster? How to distribute 
1 Petabyte? 

• MapReduce / HDFS / Spark (In‐Memory)

• NoSQL (MongoDB) for non‐Transactional Unstructured

What is the NPS of the new product launched last 
month?

• Why is the NPS so low? And which product parameters need 
to be changed to improve the score?

Customer Service Excellence

• Undertaking Business Process Integration with a NoSQL DB to 
enable decentralization in Decision Making

• Enhance Knowledge Sharing in the process to enable Business 
Agility

Examples of Technical, Analytical and Strategic Decisions 
related to Big Data
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Figure 2.2 – Business Parameters and Maturity assessment of an organization provides an understanding of 
its Capabilities in Analytics and Technologies to create Big Data strategies that will handle Risks and provide 
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Data Science supported by Enterprise Architecture 
(Big data based) is the key to Leadership in Business 
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Approaching Big Data in a Strategic manner for Agile Business 

Strategy Analysis
Strategy 

Development
Strategy 

Implementation

Envisioning a Holistic Big Data Strategy

Using Principles and Practices of Agility & Change Management for Business

Supporting Infrastructure, Operations and Tactics

Big Data Innovation 
(Business Models & 

Architecture; 
Enhanced Decision‐

Making)

Big Data Analytics 
& Visualiztions
(Statistical 
Modeling: 

Probabilities & 
Causations)

Big Data 
Technologies 
(Hadoop/Spark 

eco‐system, NoSQL, 
Relational, Cloud)

Big Data 
Management & 
Administration 

(Quality and Risks)

Customer‐centric 
Agile; Incorporate 
Sentiments in 
Product/Service 
Development; 
Sustainability

Developer‐centric; 
Apply Agile 

(techniques) to 
develop solution

Agile in  
Infrastructure;  
Maintenance; 
Operations; 
(DevOps)

Agile in Business 
Functions (New & 
as Usual ‐ BAU);

Psychology of Agile; 
(Socio‐Cultural);   

I t e r a t i o n s   &   I n c r e m e n t s   ( A g i l i t y )

Opportunities (External):

• Innovative Business Growth

•Customer Satisfaction/ Experience

• Innovative Products & Services 

•Mergers & Acquisitions; 
Collaborations

Optimization (Internal):

• Innovative Problem Solving

• Internal Process Optimization & 
Maturity

•Decentralizing Decision making (& 
Re‐structuring

Environment & Corporate 
Social Responsibility:

•Reduce Carbon Footprint

• Enhanced Measurement & Analytics 
with Machine Sensors & Tools

•Develop positive User Attitude

Risk & Compliance 

•Business Risks (with, without) Big 
Data adoption

• Security & Privacy Risks

•Compliance & Documentation

•Audits and Traceability 

Agile Business 

Strategy    
(Decision Making)

The Strategy Cube: A 3‐dimensional Big Data Opportunity Matrix based on Big 
Data technology and analytics, and Business Agility

Social‐Mobile (SoMo) – Internet of Thing (IoT)

Analytics & Fine Granularity

Storage & Sharing (Local, Cloud)

Hadoop/HDFS – NoSQL ‐ ”R”
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Opportunities (External):
Innovative Business Growth

Customer Satisfaction/ User Experience

Innovative Products & Services 

Mergers & Acquisitions; Collaborations with External, 
Government, Third-party Organizations

Innovative Problem Solving

Internal Process Optimization & Maturity

Decentralizing Decision making (& Re-structuring of 
the organization to a Process-oriented flat, non-
hierarchical structure)

Optimization (Internal):
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Reduce Carbon Footprint

Enhanced Measurement & Analytics with Machine 
Sensors & Tools to provide most current Data

Incorporate Automated feedback loops

Develop positive User Attitude

Environment & Corporate 
Social Responsibility:

Business Risks (with, without) Big Data adoption

Security & Privacy Risks

Compliance & Documentation

Audits and Traceability 

Risk & Compliance 
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Sub‐Module

The Big Data Manifesto

THINKING FOR OVERALL INDUSTRY 
RESPONSIBILITY

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar

The Big Data Manifesto
We will use Big Data Analytics and Big Data Technologies to provide 

Business Value to Users (Customers, Staff and Partners)

We will use Agile Principles to Dynamically create high Quality Business 
Processes that utilize Big Data and enable Business Agility

We will be Outcome-driven, Fail-fast, Collaborative, welcoming Change and 
Holistic in  applying Big Data to Digital Business so as to Reduce Risks

We will use Big Data with due deference to Security, Privacy and 
Compliance needs of Individuals, Society and Government

We will embed Environmental and Social Responsibility in Big Data driven 
Digital Enterprise 
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Sub‐Module

The BDFAB v2.5

A HOLISTIC RISK REDUCTION FRAMEWORK

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar

Key Elements of Big Data Framework for Agile Business
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Agile Business Values [7]

Key roles (Technical, Business) in Big Data & Agile [10]

Inputs and Outputs (Iterative Deliverables) [10]

Business Parameters (type, size, maturity)

Composite Agile (CAMS) Practices [13] 

Data Science: 
Analytics, 
Context & 
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Opportunities 
(External):
• Dynamic  Business  Growth 

(Continuously  changing 
directions)   

• Enhancing  Customer 
satisfaction/  Experience 
(Personalized)

• Creating New  Products  & 
Services (CRM)

• Insights  for  Big Decisions 
(Mergers & Acquisitions)

Optimization 
(Internal):
• Insightful  Problem  Solving 

(Predicting,  Preparing)

• Optimizing  Internal 
Processes  & Maturity (SCM, 
SixSigma,  Lean)

• Continuous  Business  Process 
Re‐engineering

• Organizational  Re‐structuring

Sustainability & 
Environment:
• User  Environmental 

Preferences 

• Investors’  interest in 
Corporate  profile

• Futuristic  Leadership

Risk & Compliance 
• Business  risks in using/not 

using  Big Data
• Legal and  Regulatory 

Compliance  issues

• Documentation  (Privacy) 
Risks

• Security (technical)  Risks

Big Data 
driven 
Business 
Strategy

Figure 2.0 Big Data Framework for Agile Business [BDFAB]: (Using Composite Agile Method and Strategy ‐

CAMS)

[1] Business Investment Decision [2] Data Science: Analytics, Context & Technology [3] Business Processes; Fine Granular Decision Making [4] Ent. Architecture – SMAC – TESP ‐ Semantic
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We will extract useful and actionable insights from Big Data using Analytics and Technologies to 
provide Value to Organization

We will apply appropriate Descriptive, Predictive and Prescriptive Analytics Tools and Techniques of 
Big Data in order to provide Holistic Solutions to the Organization

We will develop Big Data enabled Services and Solutions using Agile principles and practices in line 
with the Strategic Needs of the Organization

We will Govern and Control the use of Big Data with due deference to Security, Privacy and 
Compliance needs of Individuals, Society and Government

We will embed Ethical, Environmental and Social Responsibility in every aspect of an Organization’s 
Big Data Strategy

I II III IV V

Big Data based  Sensitive &
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Figure 2.3: SWOT Analysis (Example) of a Business Organization in the context of Big Data –
and resultant Projects (Activities) with the backdrop of Business Architecture, Enterprise 

Architecture and Business Analysis
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lacking	Skills

• Lack	of	
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Services	(SSA)
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(IoT enabled)
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(e.g.	Carbon	
Legislation)

• Outsourced	
Processes
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Figure 4.12: Transforming to Big Data Driven Agile Business: The BDFAB Adoption Roadmap - 12 Lanes and 4 Iterations 
[Editor – Landscape please]

1 – Develop Agility as a Business Mindset

2 – Identify Data Inputs & Outputs; SoMo (Social 
Mobile) Interfaces  

3 – Optimize Business Process Models (Re-
engineer with Big Data)

4 – Generate Fine Granular Big Data Analytics & 
Insights  

5 – Develop Collaborations (Partnerships) for 
Data sourcing and innovative decision making

6 – Establish Big Data Centre of Excellence 
(People; Knowledge Sharing)

7 – Use Hadoop (HDFS) & MapReduce; 
NoSQL; Enterprise Architecture 

8 – Present Big Data Insights (Visualizations, 
Sensors); & Enhance User Experience 

9 – Apply CAMS, and Manage Risks and 
Compliance

10 – Verify and Validate Big Data Quality 
(Contents & Processes) 

11 - Measure Big Data Maturity & ROI through 
Metrics

12 – Embed Sustainability and Environmental 
Consideration across Big Data adoption

Iteration-1 Iteration-2 Iteration-3 Iteration-4

Modeling Business Processes (UML, BPMN); Decentralize Decision Making; Maintain Business Rules

Formulating Context-based Analytics & Strategize for Levels of Granularity through Prototypes (iteratively)

Collaborative Partners for Big Data sourcing, its Analytics and use in coming up with Innovative products / services / 
support

Sharing Tools, Techniques and Capabilities; Assess and Enhance Skills; Staff Training; New Technologies (e.g. IoT) 
trials; Nominate Champions; HR management

Modeling existing (e.g. SQL, Transactional) and Big Data Technologies (NoSQL, Semantic, Programming);  Apply 
CAMS with DevOps (or equivalent) for Agile approach to Solutions; EA

Exploration of various Presentation Styles (e.g. Visuals Heat Maps; Reports;) and other formats (Sensors, Audio) 

Deploy CAMS; Manage Governance, Risk and Compliance (GRC) issues and their mapping to Big Data Analytics

Managing Data Quality through a process; Conducting Ongoing Testing & Cleansing; Strategizing for Open Data quality 

Measurements; Reporting (on the Big Data initiative); Fine tuning the program; Demonstration of ROI 

Developing Sustainable Solutions and Applying Big Data to reduce Environmental footprint 

Agile culture across the organization; Pro-active Agile Mindset; Big Data as a means to Business Agility; Merging Non-
Agile areas of work with Agile.

SoMo – Devices, Machine Sensors and Interfaces for sourcing Data (Inputs) and Presenting insights (Outputs). Includes 
Contents, Mechanisms, Frequencies and Feedback 

Sub‐Module

A Look at the Tools

IN THE BIG DATA SPACE

© MethodScience; Material Designed and Presented by Dr. B. Unhelkar
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Types of tools used in Big‐Data 
Where processing is hosted?

◦ Distributed Servers / Cloud (e.g. Amazon EC2)

Where data is stored?

◦ Distributed Storage (e.g. Amazon S3)

What is the programming model?

◦ Distributed Processing (e.g. MapReduce)

How data is stored & indexed?

◦ High‐performance schema‐free aggregated No‐SQL databases (e.g. 
MongoDB)

What operations are performed on data?

◦ Analytic / Semantic Processing

https://www.guru99.com/big‐
data‐tools.html
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https://www.whizlabs.com/blo
g/big‐data‐tools/

https://www.softwareadvice.c
om/bi/big‐data‐comparison/
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Excel – with 
Extension

https://rapidminer.com/blog/rapidminer‐boosts‐security‐collaboration‐and‐
extensibility‐in‐big‐data/
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A. The imperative in Big Data is not “How to” 
compute but “What to compute?”: Please 
Agree/Disagree; Let’s further add “Why to 
Analyze?”

B. Your views on Strategic use of Big Data! 
(Especially in the Context of your 
Organization)

Key Points of the Session
• UNDERSTANDING THE BIG 
DATA FRAMEWORK FOR AGILE 
BUSINESS (BDFAB V2.5)

• As a Holistic Framework for Big 
Data adoption in a Business

• As a Risk reduction mechanism

• CONSIDERING THE KEY 
ELEMENTS OF THE BDFAB: 

• Starting with VALUE
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Conclusions & Future Directions

•Focus of Big Data is Business 
VALUE!

•Business is interested in AGILITY 
–
• Accuracy and Rapidity of Decision 

making

•Refine BDFAB to 2.5 and make it tool-enabled

65

Do you see what 
we see?


