
Big Data 



The World Economic Forum convened 

in Switzerland in January, 2012 

highlighted big data as a new economic 

asset comparable to currency and gold 
  

 Rethinking Personal Data: Strengthening Trust, World 

 Economic Forum. May, 2012 

Why Big Data? 



“Big data turns traditional information 

architecture on its head, putting into 

question commonly accepted notions 

of where and how data should be 

aggregated, processed, analyzed, and 

stored.” 

 
 Dain Hansen, Oracle Corp. Bridging the Big Data  

 Divide with Data Integration,  August 7, 2012 



What is Big Data? 



Big Data: Data Integration (“interoperability”) 

Data integration -  

bulk data movement  

replication 

synchronization  

transformation 

data quality 

data services 

Capabilities for moving data between data warehousing, 

business analytics, master data management, enterprise 

applications, and custom applications. 

 

Integrating structured data in relational databases with  

social media data, weblogs, and various unstructured data 





McKinsey Global 

 Institute, 2011 



McKinsey Global  

Institute, 2011 



Big Data in the Geosciences 

Web-based 

Standards-based 

Open source 

Interoperable 

Community of practice 



McKinsey Global Institute, 2011  



 a standards-based, ad-hoc, geoscientific data analysis method, scalable 

to Exabyte volume (1 Exabyte = 1,000 Petabytes  

“Lighthouse Applications”: >100 Terabytes of 2D to 5D data  

EU e-infrastructure 



White House Big Data initiative 

EarthCube is the Geoscience Cyberinfrastructure prototype  

for NSF’s Cyberinfrastructure in the 21st Century (CIF21) 

CIF21 is NSF’s flagship effort for Big Data  



 



Goal of Earth Cube 

to transform the conduct of 
research in geosciences by 
supporting community-based 
cyberinfrastructure to integrate 
data and information for 
knowledge management across 
the Geosciences.  



What Is Knowledge Management 

It is a human-centric context for the scientific enterprise 

Elements : 

Easy use and discovery of data and information 

Ease of collaboration and training to create knowledge 

Access through open architecture and interworkability 

Shared community vision/value system 

The community will strategically connect these elements 
over time for the geosciences 

The use of existing or emerging technologies will moderate the 
pace of development  

 



 

• An approach to 
respond to daunting 
science and CI 
challenges 

• An outcome and a 
process 

• A knowledge 
management system 

• An infrastructure 

• An integrated 
framework 

• An integrated system 

• A cyberinfrastructure 

• An integrated set of 
services 

• An architectural 
framework 

 





GEOSCIENCES IS READY 

Cyberinfrastructure (CI) is part of the research fabric of 

Geosciences 

Geoscientists are sophisticated CI users and creators 

NSF and other agencies support substantial 

infrastructure and research that will form the foundation 

of EarthCube 

Community is connected by the science and collegial 

relationships  



“The Internet has no 
centralized governance in 
either technological 
implementation or policies 
for access and usage; each 
constituent network sets its 
own standards” 

Decentralized 
governance 

Other funding sources 

EarthCube 

Light touch vs heavy hand 



(Edwards et al. 2007) 

DARPA 

Governance needs evolve as infrastructure matures and spreads 

Long tail of adopters 



Big Data and the Geoscience Profession 

There will be a shortage of talent necessary for 

organizations to take advantage of big data. By 2018, 

the United States alone could face a shortage of 

140,000 to 190,000 people with deep analytical skills 

as well as 1.5 million managers and analysts with the 

know-how to use the analysis of big data to make 

effective decisions.  
McKinsey Global Institute, 2011 



Big Data 

Big Changes 

Big  Opportunities 










