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Digital Universe is 
Growing Exponentially

ZB = 1 Zettabyte = 1021 Bytes = 1 Trillion GB= 1 Billion Terabytes



Emerging Markets Surpass 
Mature Markets in 2017

Source: IDC, 2014



Not All Data Is Useful

< 25% of Data Tagged

Source: IDC, 2014



Only 5% of Data is Target Rich

• 95% of Asset Under Utilized

• Missed Business Opportunities

Source: IDC, 2014



Internet of Things
Digital Universe

Source: IDC, 2014



Source: IDC, 2014

IoT Creating New Opportunities 
for Business in 5 Ways



Information Security & Privacy
• 70% content is created by 

individuals—taking pictures, 
watching digital TV,  being 
captured on surveillance 
cameras in airports, but…

• Enterprises have contact 
with, and therefore liability & 
responsibility for 85%, e.g., 
account information, email 
addresses, location stamps, 
etc.

• 40% require data protection; 
however, < 20% have 
protection



Realities 
Time Value of Money

• Security Risks

• Technology Risks

• Market Risks

• Product Risks

• Regulatory Risks

• Financial Risks

• Business Model Risks

Holistic 
Data Analytics...

Accelerate Growth
Mitigate Risks 

Maximize Profits
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Commercialization	of	New	Innovations	

Cumulative 
Free Cash 

Flow

Source: McKinsey & Company



Time Line to Innovation- Results



Materials Genome Initiative

2x Faster….1/2 Cost
http://www.whitehouse.gov/mgi



Rapid Sample & Data Analysis	

High Temp Robot 
Transfers Samples 

Rapid 
Iteration

Library Design

Weigh Samples 

Dry Samples

High Throughput Discovery

Add reagents

Make polymers

Rapid Optimization 
Catalysts 

Co-catalysts 
Polymers 

Process conditions Source: Dow Chemical, NIST Workshop, 2012  
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EO max: 1.7651
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EO max: 1.929
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EO max: 2.2479
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EO max: 1.9109
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EO max: 1.9633
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EO max: 2.0957
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EO max: 2.4096

2 4 6 8 10
2
4
6
8

10

0 10 20
01020

0
2
4

53

EO max: 1.9619

2 4 6 8 10
2
4
6
8

10

0 10 20
01020

0
1
2

54

EO max: 3.3531
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EO max: 3.8475
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EO max: 3.1051
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EO max: 3.1043
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EO max: 3.2984
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EO max: 2.9049
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EO max: 2.8837
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EO max: 2.9379
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EO max: 3.0616
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EO max: 2.9891
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EO max: 3.3774
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Analysis

Active Design of 
Experiments

Data
Storage

Statistics
& Visualization

Data
Consolidation

Modeling
 Space

Descriptors

Modeling

Model
 Deployment

Informatics 
Critical for 
Active 
Design of 
Experiments 
and 
Machine 
Learning

Data
Source



® Trademark of The Dow Chemical Company

§Compute millions of options 
§Computationally select most 

probable 
§Experimentally screen most 

probable 
§Utilize outcome to accelerate 

learning, discovery & decision 
making

Active Design of Experiments

IMPACT 
§ Increase speed to market 
§Deeper scientific understanding 
§Discover new products 
§Design better products 
§Develop new processes  
§Optimize engineering  
§ Improve effectiveness & efficiency

$



Changing Market Place
• Research Discovery

• Product Design

• Application Development

• Manufacturing

• Distribution & Delivery

• Sales & Service

• Training & Education

• Publishing & Libraries

Atoms 

   Bytes

$

“The future belongs to the companies and 
people that turn data into products”

Mike Loukides (2010)



Source: Tom Kurfess, NSF Workshop, 2013  





Computational Thinking
“It’s about formulating things with 
enough clarity, and in a systematic 

enough way that one can tell a 
computer how to do them.”

Stephen Wolfram

Cross-Disciplinary Collaborations 
in Computing (C3) Initiative

Provides framework for partnerships 
among colleges & universities to 

respond to the national & local need 
for greater access to computing 

competencies and computational & 
analytical thinking, especially for 
students not intending to major in 

computer science.  

Harvey Mudd, Claremont McKenna College, 
Cornell Tech, Stanford University



Conclusions...
• Revolution in our capability to generate data as well as to analyze and 

create VALUE from it  

• Enterprises need to establish training programs to prepare workers and 
build & manage the capability for the long term 

• Middle schools, high schools, universities & local communities should 
provide opportunities for students to participate in team-based 
engineering design experiences & learn to use emerging digital & 
distributed tools  

• Businesses, local school districts, labor & community colleges and 
universities should form partnerships to help students graduate from high 
school, earn an associate’s or bachelor’s degree, and take part in 
continuing education in the workplace 

• Businesses, industry associations and higher education institutions should 
work together to establish national skills certifications that are recognized 
and count towards a degree program, and improve access for students 
and workers to gain these certifications.  

www.evolved-analytics.com




