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Big Data refers to the set of problems – and subsequent technologies developed to 

solve them – that are hard or expensive to solve in traditional relational databases

… However, there is no single or agreed definition as well as each Enterprise is on a 

different maturity level in the potential Big Data journey

Handling > 10 TB of data

Very high throughput 
systems

Massive processing

Data with a changing 
structure or with no 

structure at all

Business requirements 
differ from relational 

database model

Big Data: common definition
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Today positioning in the Hype-Cycle is affected by the excess of marketing 

messages coming both from true players and from illusionist players

• Overused marketing term, with solutions brought in as a plug&play panacea

• Over-hyped, with few actual client references in common business world

• Buzz concentrated on social media websites / search engines
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Big Data is not just a marketing term: it is reality with a solid story and evolutionary 

path. Just the adoption for common business is not mature yet
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• Flexibility of Big Data technologies is traded with consistency and integrity of  RDBMS 

technologies

• Big Data technologies are complementary and not a replacement for RDBMS technologies

2010
• Facebook announce their Hadoop cluster has 21 PB of storage
• July 27, 2011 the data had grown to 30 PB
• June 13, 2012 the data had grown to 100 PB
• November 8, 2012, the warehouse grows by roughly half a PB per day

2013
Multiple Commercial distributions of 
Hadoop target the enterprise

2008
Yahoo announce 10,000 
core Linux Hadoop cluster 
is powering search

2006
Google releases paper describing Big Table

2005 
Hadoop open-source  
implementation of  
MapReduce created

2004
Google releases paper 
describing MapReduce

Attempts to use multiple 

RDBMS through sharding
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The challenge starts with processing: Big Data solutions can be classified based on 

the expected service levels being addressed and the type of underlying data…

Turnaround Time / Processing Velocity

Batch Near Real Time - Real Time

Structured
Traditional MPP MPP MPP +      In-Memory

Data volume                                                            Data volume                                                            

Semi-
structured

Traditional + MPP Distributed Cluster Specialized MPP + Distributed Cluster

Data volume                                                            Data volume                                                            

Unstructured
Distributed Cluster Specialized Systems (Hybrid Solutions)

Data volume                                                            Data volume                                                            

- Traditional

Traditional General 
Purpose Processing 

Systems

Processing Solutions

- MPP - Massively 
Parallel Processing

- Distributed 
Cluster Systems

Distributed 
Computing Architectures

- In-Memory 
Appliances

Common Usage Scenarios for Processing Systems
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… and continues with analysis: from the analysis standpoint, Big Data can be 

approached with several applications specialized for specific needs

Search & 
Analysis

Data 
Visualization

Data 
Mash-Up

Traditional 
Reporting

Data 
Discovery

• Syntactic Analysis and text mining, with statistical models for keywords and key 
topics detection

• Semantic Analysis with a Natural Language Processing engine and ontologies,  
to map concepts in a specific context

• Dynamic and easy-to-use reports for freely navigating across data with no 
predefined paths

• Visual representation of Data to communicate information clearly and effectively 
through graphical means for an immediate ‘capture’

• Tools with the ability to combine structured  and unstructured data from 
disparate systems and automatically organize information for search, discovery, and 
analysis

• Static reporting for standardized access to institutional and predefined information
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Big Data is often described by the 3 V’s: Velocity, Volume and Variety: each V 

represents a hard problem for traditional databases

Velocity Volume Variety Value+ + + + =

Velocity: Frequency of generation is 

too high to be managed traditionally

Volume: The growth of world data is 

exponential

Variety: Big Data can be structured and unstructured

48 2M 47K

Hours of video 
uploaded every 

minute to Youtube

queries on 
Google every 

minute

App downloads
per minute via 

iTunes

2.5 8 35

Zettabytes of 
world data in 

2010

Zettabytes of 
world data in 

2015

Zettabytes of 
world data in 

2020

Web / Social Media Machine to Machine Big Transaction Data Biometric Human Generated
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However, additional V’s are being proposed, to generate greater value: as the world 

of data grows, so does the challenge. 

Velocity Volume Variety Veracity Viability Value

Veracity: Establishing trust in data Viability: Relevance and Feasibility

Value: Measuring return on investments

?
One Third of Business 
leaders do not trust 
the information they 

use

Uncertainty is due to 
inconsistency, 

ambiguity, latency 
and approximation

Hypothesis -
validation to determine 
if the data will have a 

meaningful impact

Long Term rewards 
and better outcomes 

from hidden 
relationships in data

Costs – there is a serious risk of 
simply creating Big Costs without 
creating strong value

Insights – Sophisticated queries, 
counterintuitive insights and unique 
learning

+ + + + =
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• Big Data can provide a whole new set of 
information, in order to reach an omni-

comprehensive and multi-level customer 

view

More insights

• Flexibility of Big Data technologies allows 

the usage of both

- Internal and external data

- Structured and unstructured data

Big Data can enhance customer view exploiting the potential of hidden meanings

Internal

Structured

External

Customer contact notes

Customer
survey text

Scanned documents

Unstructured

Web Cust. Experience

More data sources

Contracts

E-mail 

Competitor
scans

Log Web

Web crawling

Social
media

Marketing data

P&L

Customer 
survey results

Customer contact logs

Name, Address details

Transaction history

Price benchmark comparisons

External (credit and risk)
agency data

Telephone
directory

Socio-demographic

Interaction Data

• Email

• Chat transcription

• Call Center notes

• Web analytics

• In person dialogues

Attitudinal Data

• Options

• Preferences

• Needs and Desires

• Market Research

• Social Media

Behavioural Data

• Orders

• Transactions

• Payment History

• Usage History

Descriptive Data

• Attributes

• Characteristics

• Self Declared Info

• Social Geo / 
Demographics info
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The power of Big Data extends further away from a Social Media centric view:  the 

following industries have already gathered scenarios requiring Big Data solution

Manufact
uring

EnergyTMT

Insurance

Retail
Financial 
Services

Sensors generated Data

Market Survey
Weather Forecasts

Forums Data

Digital Channels Data

Vehicles Traffic Data

Company Ecosystem Data

Social Channels Data
Geomapping
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Retail
Consumer

Goods

• Log Analysis / Ad 
Optimization

• Cross Channel Analytics
• Loyalty Program 

Optimization

• Social Networks Analysis
• Event Analytics
• Brand and Sentiment 

Analysis

• Dynamic Pricing / 
recommendation Engines

• Session / Content 
Optimization

TMT
• Churn prediction
• Fraud scenarios 

identification

• Fraud Detection
• Market needs

• Market Analysis
• Consumers behavior
• Targeting

Finance

• Risk Modeling & Fraud 
Identification

• Trade Performance 
Analytics

• Surveillance and Fraud 
Detection

• Customer Risk Analysis

• Real-time upsell, cross sales 
marketing offers

Energy
• Production Optimization
• Consumption prediction

• Grid Failure Prevention
• Smart Meters

• Individual Power Grid

Manufacturing
• Supply Chain Optimization
• Asset maintenance

• Customer Churn Analysis
• Dynamic Delivery
• Replacement parts

Insurance
• Multi-party Fraud Scenario 

Investigation
• Weather Impact Analysis

• Customer Risk Analysis
• Dynamic Insurance Plan 

(sensor enabled)

• Insurance Premium 
Determination

Refine Explore Enrich+ +

For each industries is possible to evaluate enhancements based on Refinement, 

Exploration and Enrichment of existing scenarios
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Big Data comes with lots of challenges: Big Data provides opportunities however 

there are challenges that need to be addressed and overcome 1/2

Strategy

• Determine a strategy how to leverage on the benefits of Big Data

• Determine business drivers and if Big Data can play a role in better insight

• Define criteria for evaluating return on investments

Talent

• Identify and acquire the skill sets required to understand and leverage Big 
Data to add value

• Acquire Data Scientists, with expertise on math, statistics, data engineering, 
pattern recognition, advanced computing, visualization and modeling

• Organize business analysts team with strong knowledge of company 
ecosystem
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Big Data comes with lots of challenges: Big Data provides opportunities however 

there are challenges that need to be addressed and overcome 2/2

Scalability
• Flexibility of infrastructure to interact with extreme volume / variety of data 

formats

• Cost and effort associated with scalability

Integration
• Increasing data volume, variety, and complexity results in increased time 

and investments to remove barriers to compiling, managing and leveraging 
data across multiple platforms /systems

Deployment
• Identifying the best software and hardware solutions and determining the 

best overall infrastructure solution; internally, externally or using a combination

• Transitioning from legacy systems to newer technology

Analytics
• Considerable time and money invested to create algorithms that scale to big 

data volume and variety and improve user experience

Data Quality
• Compromise of quality due to volume and variety of data

• Cost of maintaining all data quality dimensions: Completeness, Validity, 
Integrity, Consistency, Timeliness, and Accuracy

Governance

• Identifying relevant data protection requirements and developing an 
appropriate governance strategy

• Reevaluation of internal and external data policies and regulatory 
environment

Privacy
• Privacy issues related to direct and indirect use of big data sources 

• Evolving security implications of big data



© 2013 Deloitte Touche Tohmatsu
13

6 - Adopt in Production

Prioritize and implement successful, 
high value  initiatives in production

These challenges require a strong roadmap, which begins with decision makers 

and their crunchy questions, and proceeds to data sources and technologies

2 - Identify 
Opportunities

Brainstorm and ask 
crunchy questions

3 - Determine data sources

Assess:
• Data and application landscape including 

archives
• Analytics and BI capabilities including skills
• Assess new technology adoptions
• IT strategy, priorities, policies, budget and 

investments
• Current projects
• Current data, analytics and BI problems

4 - Identify / Define Use Cases

Based on the assessments and business priorities 
identify and prioritize big data use cases

5 - Pilots and Prototypes

Identify tools, technologies and processes for 
use cases and implement pilots and prototypes1 - Strategic plan

Identify strategic 
priorities
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Situation 
Assessment

Key Issues

Analysis of 
external sources

Analysis of 
internal sources

Synthesis

2. Conduct
Analysis

1. Evaluate current 
situation

3. Formulate
Strategy

4. Create
Transformation 

plan

Strategic 
Options

Reward

Strategic 
Direction

WorkshopsInterviews
Brainstorm sessions, 

Workshops and Analyses

BI & Analytics 
Roadmap

Strategic Big 
Data Plan

Action-
plans

Implementation 
Plan Writing

 Creativity 
and ideas

 Think out 
of the box

Future

Industry

Scenarios

Future

Industry

Scenarios

Future 
Industry

Scenarios

Future 
Industry

Scenarios

Every Big Data project starts with a short planning and scoping phase…

Mission; Vision; 
Values

1
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… and goes on identifying strategic opportunities asking crunchy 

questions for “sticky” business issues

Customers 
and social 
media

Sustainability 
and supply 
chain

Employees 
and risk

• What’s the buzz about your company online, and how could it impact sales?

• What are analysts saying about your organization? What about customers 
and online influencers?

• Who are the next 1,000 customers you’ll lose - and why?

• Which trade promotion programs have the highest impact on profitability?

• What factors most influence customer loyalty? Why?

• How do factors such as politics and demographics affect the price your 
customers are willing to pay?

• Which factors have the most adverse effects on customer satisfaction?

• Which facilities are using more energy than they should?

• Which suppliers are at risk of going out of business?

• What is the impact of shipping costs on pricing?

• Which locations offer the best options for setting up your next distribution center?

• Which new-hire characteristics best reflect your organization’s risk 
intelligence profile?

• Which are most likely to steal from you?

• Why do high-potential employees leave your company? What would cause 
them to stay?

2
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• What data sources should be collected and how can they be acquired efficiently?

• Should retention be provided for those data? 

• How intensively will those data be processed?

• How is data quality managed across so many sources of data, many of which come from 

outside the organization, such as public social networks?

• What structure can be derived from non-traditional data sources (documents, Web logs, video 

streams, etc.) to make storage, analysis, and ultimately decision-making easier?

• How can non-traditional unstructured data be integrated with data stored in traditional 

transactional systems?

• How can decision-makers comprehend the results of analyzing so much data quickly enough 

to act?

• What data governance is appropriate when analysis is distributed, needs change and data 

definitions and schemas evolve over time?

• What architectures and algorithms can be used to decompose problems and data for rapid 

execution in parallel environments?

Bringing Big Data into the current Business Ecosystem leads to a 

multitude of difficult questions to be answered (1/2) 3
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• What levels of availability and reliability are possible in mission-critical applications, as data 

volumes are so large?

• Is specialized hardware required for a particular need, or can low-cost commodity hardware be 

leveraged to scale processing?

• Given the specialized nature of processing needed, is cloud computing an appropriate platform 
choice, and if so, what variant of cloud computing (public, private, hybrid) is needed?

• How can security and privacy concerns be factored into the design of a Big Data 
environment to reduce vulnerability to external and internal threats?

• How are regulations around audit trails and data destruction to be interpreted in a Big Data 

environment?

• What intellectual property, licensing, and data protection considerations apply when Big 

Data environments are distributed across organizational and national boundaries?

• How can current IT skill sets best be leveraged in evolving the infrastructure to include Big 

Data?

Bringing Big Data into the current Business Ecosystem leads to a 

multitude of difficult questions to be answered (2/2) 3
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Approaching correctly to all suggestions shown will allow avoiding common pitfalls

Do not approach it as a new 
technology trend: it’s about 
different trends coming together 
(new technologies; new data / new 

domains; new analysis paradigms)

Use technologies with awareness

Don’t trust data just because they 
exist. Be selective.

Big Data is not mandatory. Adopt it 
if you can really gain advantages

Enforce collaboration among 
Enterprise Business Units

Do not approach it as an IT topic –
Big Data fails without a strong interlock with 
Business:

• Improved Customer Engagement

• Dynamic Provisioning

• Near Real Time decision process

Re-Arrange BI Domain organization

• Traditional organizational model will be 
discontinued in few years, as new roles 
are emerging 

• Traditional BI implementation lifecycle 
reactivity is going to impose new models

Do not lose focus on traditional BI

• Data quality and Data Governance issues 
can be amplified with Data Fusion through 
Big Data

• Strong Data Fusion between structured 
and unstructured data is the Key Success 
factor
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