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Big Questions, Big Issues!!

continental evolution &
changes thru time




Community: Complicated and Multi-Faceted

Computer/Cyberinfrastructure Communities

Atmospheric and Climate Modeling
Communities

the 15%
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The Problem (the 15% vs the 85%)

Two very different types of data

* sensor, bit-stream, real-time: GB/TB size (satellite, radar, seismic)

Two very different relationships with data

* Array-based: no ownership, don’t care about any given data point,
computationally intensive processing and modeling

e Sample/observation-based: intense ownership, care deeply about each point,
can interpret directly or simply

Two different levels of investment
* HPC, big iron, federal archives, modeling centers, data repositories,




Read It and Weep

The 85% spend about 80% of their time looking for, collecting, and
getting the necessary data together in a format they can use and

The 15% spend an increasing amount of time having problems
wrestling with unmanageably large data arrays and problems
scaling from global to regional or local scales

Neither are well integrated with each other and both types of data
(array vs. point) and all of the areas of geoscience are required to
solve the complex, inter-related, and pressing environmental




What Is EarthCube?

Dynamic
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Transform the conduct of
data-enabled geoscience-
related research.

Create effective
community-driven
cyberinfrastructure.

Allow global data
discovery and knowledge
management.

Achieve interoperability
and data integration
across disciplines.




Nature does not recognize separate disciplines.

EarthCube will democratize access to data.

EarthCube will increase research time by reducing
time needed to find, access, and analyze data.

EarthCube will enable more interdisciplinary research
and the pursuit of new questions.

EarthCube will accelerate the pace of discovery.

EarthCube will give all scientists the same chance of
making major contributions regardless of institution
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size or institutional endowment. i\
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Path to the Vision

Its All about the Connections

EarthCube will
require NSF and

An alternative approach® broad
to respond to daunting Ea rthCu be iS community
® ccience and CI challenges involvement;
an outcome new ways of

doing

- o
- ...‘ AND a process

Important Features:
e Builds off existing data/modeling systems/cyberinfrastructure investments

e Provides tools/approaches that enhance modeling results, visualization,

and data discovery, access, and integration
e Leverages investments across fields
e Allows for more integrative and interdisciplinary science




Feel Our Pain!




of integrating multiple datasets, models,

observations, and/or visualization tools

Early Career EarthCube Active All Others

access importance: span domain multiple datasets access importance: span domam multiple datase
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Data from Joel Cutcher-Gershenfeld (social science, U lllinois)
stakeholder alignhment study of EarthCube community (0.25) (0.24)




of integrating multiple datasets, models,

observations, and/or visualization tools

Early Career EarthCube Active All Others

access ease: multiple datasets
1) =035 (0.25)(==104. 6] access ease: multiple datasets

o) =042 (0 24)jm~432, 27]

Vast majority negative, with some neutral

Only a few positive
Data from Joel Cutcher-Gershenfeld (social science, U lllinois) 0.35
stakeholder alignment study of EarthCube community

(0.25) (0.24)




of integrating multiple datasets, models,

observations, and/or visualization tools

Early Career EarthCube Active All Others

access importance: span domain multiple datas¢ access importance: span domain multiple datasets
H(0)=0.76 (0.25)[n=77, 7] (o) =053 (024){==101, 9]

access importance: span domam multiple datasets
Wa) =071 (0270530, 29)

Many very positive, with some neutral Farly ~EC Al
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Only a few negative e  wle) ()

Data from Joel Cutcher-Gershenfeld (social science, U lllinois)
stakeholder alignhment study of EarthCube community (0.25) (0.24)




of integrating multiple datasets, models, observations,

and/or visualization tools

Early Career EarthCube Active All Others

access ease: multiple datasets
o) =025 (0:22){e=58, 12] Access ease: multiple datasets

20}« 032 (0. 23(nt68 ¥1]

access ease: multiple datasets
(o) = 0.28 (0.2)[n=65, 19]

Early EC All
Career Active Others

M (a) pla) p(a)

Vast majority negative, some neutral

Data from Joel Cutcher-Gershenfeld (social science, U lllinois)
stakeholder alignment study of EarthCube community




Blue Skying the EarthCube Future

A world without laptops and WiFi - 22 yrs ago
A world without cell phones — 20 yrs ago

A world without digital cameras - 11 yrs ago
A world without public GPS - 9 yrs ago

A world without iPhones - 6 yrs ago

A world without iPads — 3 yrs ago

What would your life/science be without them?

What the next advance will make possible!
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Blue-Skying the Future

Now:

* Imagine a world where people can easily model their
results and explore any ideas they might have.

* Imagine a world where anyone can easily plot data of
interest and display it any way they want.

* |Imagine a worldwhere with easy, unlimited access to
scientific data from any field.

What science could you do?

What discoveries could you make?




