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What i1s NSF EarthCube?

 NSF activity to create a data
and knowledge management
system for the 215t Century

o Goalis to transform the
conduct of research by
supporting the development
of a community-guided
cyberinfrastructure

 Funded by NFS Directorate
of Geosciencies and the
Office of Cyberinfrastructure




EarthCube Target Community
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Layered Architecture Goals

e Use Layered Architecture to explore interoperability
between geoscience communities

* Develop Interoperibility testbed to identify:
- The existing infrastructure components
- The current types of interaction mechanisms
- The mechanisms that need to be implemented to
Improve interoperability



Layered Architecture Use Case

 Demonstrate reproducible science
— Registration of data,
— Storage of data
— Sharing of data
— And abillity to re-execute workflows

« Automate data dissemination
e |Integrate community resources



Two Main Layers

e Collaboration environment
— Workspace supporting collaborative research

— Formation of shared collection for sharing of files
and workflow analyses

— Data grids / scientific portals / Community models

 Community resources
— Resources provided for use by discipline

— Data repositories, information catalogs,
ontologies, analysis services, presentation
services



Loosely Coupled — Layered Architecture

Research Environment - Applications , Workflows

Policies

Collaboration Environment — Data Grids, Portals

Policies] Policies Policies

Services - Brokers / Messaging /
Protocols | WWeb Structured Object Manipulation

Protocols

Community Resources

EarthCube
Infrastructure






EarthCube Future

EarthCube Test Enterprise Governance
- Full Proposal Deadline Date: March 26, 2013

EarthCube Research Coordination Networks
- Full Proposal Deadline Date: March 26, 2013

EarthCube Building Blocks
- Full Proposal Deadline Date: May 22, 2013

EarthCube Conceptual Designs
- Full Proposal Deadline Date: May 22, 2013

https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=504780
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Questions

Chris.MacDermaid@colostate.edu



Backup



Goals

Build a community consensus on infrastructure
requirements to support research.

— Community groups, concept awards

Build upon existing community resources.

— Use existing web services, brokers

Enable reproducible science. Research results generated
by one scientist should be repeatable by another.

— Share workflows, re-execute workflows

Enable both the long-tail of research by individual
researchers and data-driven research.

— Build shareable collections, move computation to data

Support an extensible architecture, enabling new research
Initiatives to build upon results of prior research

— Design interoperability mechanisms (virtualization of operations on
name spaces)



Community Resources

o Seek interoperability mechanisms to federate

— Federal repositories
« NOAA /USGS / EPA / NASA

— Data management systems
+ XSEDE / DataNet/ OSG / ESG / CLASS / DAAC

— International resources
« EUDAT

* And create Geo-science cyberinfrastructure
— Develop list of interoperability mechanisms



Community Assertions

e Each community resource should publish
assertions about the properties of the entities that
can be retrieved
— Example, all data are calibrated
— Enforce with policy that verifies data were calibrated

 Each user group has expectations for the type of
entities they will acquire

— Example, data are projected to desired coordinate
system

— Enforce with a policy that applies the appropriate
transformation
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Event-Driven Real-Time Drought
Analysis/Prediction Workflow

Data Grid — Collaboration Environment

RAPID .
(river routing model)

Invoke Store

Visualization

Other data
NLDAS-2 sources
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