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RENCI’s Mission
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• Be a leader in cyber-
infrastructure (CI) research 
and development

• Be an essential CI partner for:
• Triangle university research teams
• Research Triangle area industries
• State of NC and federal agencies
• IN ORDER TO address 

complicated multidisciplinary 
problems and research. 

• Data is central to all we do. 
Underlying theme: Data to 
Decisions



Collaboration: Key to Advance 
Data Science

• Almost all large-scale data projects:
• Include multiple producers of data
• Data experts to curate and model the data
• CI experts to store, manage, analyze and serve the 

data
• Many end users who will use the information from the 

data for action
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RENCI Big Data Snapshot
• Physical and Human: Compute cluster (~30 teraflops peak 

performance); 2.7 petabytes spinning disk; experimental network connecting 
UNC, Duke and NCSU; experts in software, bioinformatics, HPC, 
geovisualization and domain sciences  

• Funded Data Projects: 9 funded data projects, total funding of $10.9M 

• Partnership with UNC School of Med: Data tech for 
genomics/medical research: HPC cluster, large disks for local computations, relational 
DB management system, software frameworks (iRODS, Secure Research Workspace, 
Hadoop, Pegasus)

• Data Science Leadership: iRODS is a leading data management 
framework for research; E-iRODS team at RENCI supports enterprise-quality iRODS 
releases; National Consortium for Data Science launched to put UNC and NC in Big 
Data leadership position. 

• Cyberinfrastructure Leadership: ExoGENI: building next-gen Internet for 
research in Big Data era; CI-BER: CI for billions of EMRs; Secure Research 
Workspace:  secure data handling for research data; Water Science Software 
Institute: transforming software needed for Big Data analysis; REACH-NC: searchable 
public database of NC expertise (LinkedIn for researchers)
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Storm Surge Forecasting (ADCIRC) 

• System uses NSF/NARA funded iRODS, NOAA NOS gauge data , USGS data, DHS/FEMA 
collected high‐water mark, meteorological forecasts from NOAA’s NCEP and NHC

• Very large pre‐existing datasets; provides early guidance information, available about 10 
minutes after official NHC forecast storm advisory

• DHS‐funded research activity through the DHS Coastal Hazards Center of Excellence at the 
University of North Carolina at Chapel Hill

• Winner, DHS Science & Technology Impact Award, 2012
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Sandy (2012) and Irene (2011)  flooding 
forecasts used by

• National Hurricane Center in Miami
• US Coast Guard Atlantic Command
• Regional National Weather Service 

Offices
• State and local emergency 

managers
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RENCI helping to Host ESIP Summer 
Meeting
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On the Nature of BIG…
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World Population
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http://www.census.gov/population/international/data/worldpop/images/worldpop.png



May 9, 2013
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May 14, 2013

IEA Medium‐Term Oil Market Report

http://www.iea.org/newsroomandevents/speeches/SlidePresentationMTOMRLaunch.pdf

Big Data is Coming for You 11



Peak Soil?
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http://www.guardian.co.uk/environment/earth‐insight/2013/jun/07/peak‐soil‐industrial‐civilisation‐eating‐itself

http://rafiusa.org/issues/reinvigorating‐public‐plant‐and‐animal‐breeding/



Climate Change
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Big Science Questions

• Water – too much, too little
• No topsoil, empty oceans
• What to do about climate change in a 500 ppm 

world?
• How to feed 9 billion w/o using any more land, water, 

or energy
• How to foster urban sustainability
• Connections between environmental change and 

conflict, human migration, economic well-being
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Source: Wall Street Journal, Special Report on Big Data, March 11, 2013 

Big Data:
From Compute-Centric to Data-Centric
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What do we mean by data?
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Transforming What We Mean by Data?
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http://www.mapbox.com/blog/visualizing‐3‐billion‐tweets/

Negeri Sembilan, Malaysia



Sensors are everywhere gathering data…
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Other Big Trends

• Crowd Sourcing 
• Open Source 
• Open Data 
• Open Science
• Store and Manage
• Move
• Policy
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Crowd Sourcing, Open Sourcing, Open 
Data, Open Science
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“A Silicon Valley startup is 
 launching a fleet of imaging 
 satellites that are cheap, 
small,  and ultra‐efficient. 
Their up‐ to‐the‐
minute  snapshots  of  the 
planet will give us data  that 
could upend industries, 
 transform economies—
even  help predict the 
future.”

‐‐Wired, 21.07

http://www.wired.com/wiredscience/2013/06/startup‐skybox/



Environmental Health

http://airnow.gov/index.cfm?action=airnow.mainBig Data is Coming for You 21



Phenology
http://ebird.org/plone/ebird/about/occurrence‐maps/yellow‐throated‐vireo

Yellow‐throated Vireo
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Alternatives to RDBMS…
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http://www.digitalmanufacturingreport.com/dmr/2013‐06‐
21/ge_looks_to_hadoop_for_the_industrial_internet.html?featured=top

http://irods‐consortium.org



Software Defined Networks
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http://www.openflow.org/wp/deploy‐labsetup/

http://www.renci.org/news/releases/interc
ontinental‐100‐gbps‐link‐for‐research‐and‐
education



Data Center Budgets
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9 May 2013 -- Executive Order
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“To promote continued job growth, Government 
efficiency, and the social good that can be gained 
from opening Government data to the public, the 
default state of new and modernized Government 
information resources shall be open and machine 
readable. Government information shall be managed
as an asset throughout its life cycle to promote 
interoperability and openness, and, wherever 
possible and legally permissible, to ensure that data 
are released to the public in ways that make the data 
easy to find, accessible, and usable. In making this 
the new default state, executive departments and 
agencies (agencies) shall ensure that they safeguard 
individual privacy, confidentiality, and national 
security.”

‐‐President Barack Obama



What does this mean???

• Big Challenges, Big Science Questions
– Will require new, innovative ways to solve
– Require inter, intra, transdisciplinary science (this is what our users will be 

doing)
– How to integrate non-traditional users
– Link data from small scales to large scales; link models, observational data
– Inter-agency collaboration?!

• Big Data Management
– Will need to think creatively about how to solve the metadata challenge
– Move beyond RDBMS
– Need to re-think what the role of Data Centers is in this new environment
– Examine the trade-offs between in-depth efforts to develop comprehensive 

metadata standards and making data available
– How can technology facilitate addressing these challenges
– How to effectively manage the data assets in a cost-effective manner
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Role of Environmental Data Management

• Central to addressing these challenges
• Need to work hard to get out ahead of these 

challenges
• Try hard not to be reactive
• Enter into a candid dialog with program management 

about these issues
• Rethink traditional approaches to problem solving
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