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Why Data Analytics
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Data Explosion

From dawn 
of time to 

2003

In 2009

By 2020

5 billion Gigabytes of data created

500 billion Gigabytes of data created

44 trillion Gigabytes of data created

75% is Duplicate Data; 90% Generated in Last 2 Years

2.5 billion Gigabytes PER DAY!2012
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Medical  Case Study

• 2.5 million peer reviewed medical 
research articles published per year

• Approx. 7,000 per day
• Only 14% ever make it into practice
• Takes 17 years to get into practice
• Only 50% adoption at 17 years
• Estimated to be One Century behind 

what has been researched, documented 
and validated
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“If Only We Knew What We Know!”
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Data Analytics Value Proposit ion
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Aligning Data Analytics w/Org Reqts
o The Business Environment drives Information Requirements based on the Vision, Mission, Goals.  

o The Technical Environment provides this Information as a Key Enabler to Data Analytics.
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Truths
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Truths

Data Truths

Verified, cleaned and ready for analysis.
Can be deceiving by itself.

Stats Truth

The researchers truth. How significant are the numbers and how likely are the 
data going to provide a valid result versus just a coincidence.

Business Truth

If the Stats truth is valid and there is an impact what types of decisions or 
implications does this have to the business and decision makers?
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Versions of Truth

Version 1 Version 2 Version 3

Version 6Version 4 Version 5
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Localized Data Systems
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Data Warehouse

ETL

Source

Web
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Canned 
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Storage

Staging

Ops Supply Mx

Single Version of the Truth
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Air Force Data Panel

• Chaired by A6 CTO CDO under MG (SAF/CO)
• Has 4 Tiger Teams

– Governance Team
– Authoritative Data Sources (ADS) Team
– Data Hub Team
– Data Analytics Team

• Establisheding Chief Data Officer (CDO) Position and 
Staff (MajGen Crider >> Mrs. Eileen Vidrine)
– IOC October 2017 February 2018
– FOC August 2018 August 2018

• Working Closely with Whitehouse Data Cabinet
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CDO Strategic  Object ives

VISIBLE

A
U
L
T

CCESSIBLE

UNDERSTANDABLE

INKED

RUSTWORTHY

We Discover the Data that 
Exists

We Access the Data that 
We Need

We Understand the Data 
in Context

We Link Data to Learn New 
Insights

We Trust the Data to Make 
Decisions
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Data And Data Science
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Other forms of data?

• Metadata - or a description of other data
– Example: Library Card Catalog is the metadata 

that provides a description of a books contents.
– Can be both attribute and variable
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Twitter Metadata
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Structured Data

• Quantitative
• Has defined columns and rows
• Fits in a:
– Relational Database Table
– Database Matrix 
• Excel File (Flat File Database)
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Unstructured Data

• Not in a relational or flat file database
• Data from the world around us
• Forms:
– Meeting Minutes
– Briefings
– Discrepancy Write Ups (Maintenance or 

otherwise)
– Empirical observations w/out a common data 

structure not captured in a table or matrix
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Semi-Structured Data

• Unstructured Data Captured in a Markup 
Document (XML) to Provide Categorization, 
Context and Hierarchical Information

• Examples:
– XML (Extensible Markup Language)
– JSON (JavaScript Object Notation)
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Data Analytics Knowledge
Data Analytics takes Business Knowledge, IT Knowledge, and Analytic Knowledge all working together 
to gain insight and drive innovation.

Insight & 
Innovation

DATA ANALYTICS

BUSINESS KNOWLEDGE

IT KNOWLEDGE

ANALYTICS KNOWLEDGE

Interdisciplinary field about methods, processes, and systems to 
extract knowledge or insights from data

Understanding business needs
Ability to help business managers set and balance priorities by 
analyzing consequences of choices and creating business cases

   

Ability to understand the business intelligence infrastructure
implications of business and analytic requirements
  
Deep understanding of how to access and manage data
required to support business and analysis requirements

Fluency with key analytic applications

Researching business problems and creating models that help 
analyze these business problems
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Enhancing Data

Wisdom

Data
Collection

Data
Processing

Analysis and 
Production

Communication/
Integration

The
Environment

Data Information Knowledge

QUANTIFIED 
becomes

given
MEANING
becomes

given
INSIGHT
becomes

Unprocessed Correlated, 
Organized, Structured

Contextual, Synthesized, 
Actionable

Consequences, Understanding, 
Strategic Thinking
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Evolution of Data Analytics

What 
Happened?

Why Did It 
Happen?

Understanding 
the System

What Will 
Happen?

How Can We 
Make it Happen?
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Data Analytics is Systematic



Strategic CapabilityStrategic Capability

System Components

• Has 4 Components:
1. Purpose or Function
2. Goal (y)
3. Processes to Achieve Goal (x’s)
4. Metric to Measure attainment of Goal

Y=f(x1,x2,x3…)
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Inputs to System and Processes

Effect/ResultEffect/Result

MaterialsMaterials

MeasuresMeasures

MethodsMethods

Mother NatureMother Nature

ManMan

MachineMachine
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Things We Control

Methods
Materials
Machines

Man
Measurement
Mother Nature

Results

Input Process Output

x1
,x
2,
x3

y/Goal

Y=f(x1,x2,x3…)

x4,x5,x6
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An Adaptive System

System 
Management

Methods
Materials
Machines

Man
Measurement
Mother Nature

Results

Data CollectProcessAnalyze Information

Knowledge

Integrate

Wisdom

System Feedback

Input Process Output

Observ
e

Orient

Decide Act
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Strategic Leadership

Leadership

Strategic 
Planning

Customer 
Focus

Leadership Triad

Execution Excellence

Workforce 
Focus

Operations 
Focus

Results

Results Triad

Organizational Systems

fx

fxfx fx

fxfx

Organizational Learning

Measurement, Analysis and Knowledge Management
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Big Data
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3 V’s of Big Data

VolumeVolume VelocityVelocity

VarietyVariety

Big Data

Adapted from 2011 McKinsey Global Institute report
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Volume

DARPA – Persistent Surveillance of large and densely populated urban 
environments with wide-area motion imagery sensors.

24/7 video coverage. 24/7 video coverage. 
The Amount of data/imagery is too The Amount of data/imagery is too 
large and costly for human analysts large and costly for human analysts 
to review and decipher. Requires to review and decipher. Requires 
automated distributed computing automated distributed computing 
and processing.and processing.
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Velocity

6,000 tweets per second6,000 tweets per second

500 million tweets per day500 million tweets per day

200 billion tweets per year200 billion tweets per year

The Velocity of The Velocity of 
changing data changing data 
requires more requires more 

computing computing 
power than power than 
any desktop any desktop 
can provide.can provide.

Distributed Distributed 
Computing, Computing, 
ProcessingProcessing
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Variety
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Big Data Infrastructure
Machine Learning/AI
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Hardware for Big Data/Machine Learning

• Open Source Software
• Used as Operating System for 

Servers
• Supports the ability to Cluster 

Computers for Distributed 
Computing

An Example

• Multiple Servers Running in 
Parallel

• Each Server having Multiple 
Processor Cores making 
independent calculations

• Requires Programming to task 
each core
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A Database by Any Other Name (Store)

• Open Source Software
• Used for Distributed Storage 

and Processing of Big Data
• Utilizes Computer Clusters for  

Distributed Computing
• Parallel File System and 

Processing

An Example
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Getting the Stuff  I  Need (Coding)

• Open Source Software
• Programming Language used 

to both access and run 
continuous routines on various 
types of data (including 
Hadoop)

• Facilitates Distributed 
Computer and Parallel 
Processing across clustered 
servers

An Example
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Questions?


