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The scientific method is 
self-correcting
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But...Scientific 
Publishing is Not

GeoDataspace
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Computational Scientific 
Publishing is Broken
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Encourage Open-X
• X = access/code/data/design/standard

• Use the Internet and be more social
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Two examples of 
Open-X 

Share 
with 

collaborators

Share publicly 
and

get social credit
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• Why aren’t Github + DropBox sufficient 
for data management and reproducibility?
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Shared Github Repo
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Missing Dependencies

• Has the author shared everything,  including 
code, data, and environment?

• Will this code, if downloaded, run in my 
computational environment?
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Missing Lineage
• Which version of the data produced this result?
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Missing Context
• What was I thinking when I produced this 

result?

• Looking some documentation

• Web-pages visited

• Bash commands run

• Associated tags GeoDataspace

GeoDataspace

GeoDataspace
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SciDataspace
Personalized, Shareable Dataspace 

for
Data Management and Reproducibility
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GeoDataspace
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GeoDataspace
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GeoDataspace client

• Git and DropBox-like Python client for Linux and 
Mac OS X

• annotate

• provide semantic annotations

• package

• code, data, environment into Docker 
containers

• track

• tracks provenance of the scientific program
GeoDataspace

GeoDataspace

GeoDataspace
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GDClient

GeoDataspace

GeoDataspace

GeoDataspace

Start the 
client

Available
Commands

Annotate

Track

Package
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GeoDataspace Tools

1.	
  h6ps://github.com/ashish-­‐gehani/SPADE
2.	
  h6p://www.pgbovine.net/cde.html
3.	
  h6ps://gitlab.com/quanpt/provenance-­‐to-­‐use
4.	
  h6ps://bitbucket.org/tanum/scids-­‐client
5.	
  h6ps://gitlab.com/quanpt/provenance-­‐to-­‐use/network
6.	
  h6ps://github.com/legendOfZelda/LDV
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Preserved in GeoDataspace

Edit
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Manipulate Geounits

GeoDataspace

GeoDataspace

GeoDataspace
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Track the workflow
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Preserved in a Dataspace

• Cloud-hosted Dataspace that can be shared 
with the collaboration with the help of 
services, and becomes standardized over 
time. 

CollaborationsIndividual    Community
Create, Publish 

Geounits
Share, Reproduce 

Geounits
Curate, Preserve 

Geounits

GeoDataspace

GeoDataspace

GeoDataspace

Benefit/
Value 

Investment (time, cost) 

Dataspaces 

Data integration solutions 
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Software
-as-a-

Service

Integrated
Metadata 

Management
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PROVaaS

Provenance
Management

Dependency
Management

Annotation
Management

Version
Management

Globus 
Sharing 

Globus
Authentication

Globus
Data 

Publication 

GeoDataspace Architecture
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GitHub
DockerHub HydroShare

EC
Council

Data
Facilities
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Globus Services
Authentication Transfer

Sharing PublicationGeoDataspace
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PROVaaS
Graph

Database

QueryInsert

RESTful Service

Provenance
Process

Provenance
Process

Provenance
Process

Simple
Storage
Service

Cloud-hosted EC2 Machine
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Bringing Order to Chaos in  
Science Use Cases

Solid Earth

Space Science

Hydrology

CSDMS GeoDataspace
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Hydrology
(Curation, Encapsulation, Reuse)

• Data processing steps for the VIC model
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The reality
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Organized in 
GeoDataspace

geounit 1

geounit 2
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Space Science
(Model and Data Integration)

InGeo: Integrative GeoScience Observatory

EarthCube Integrative Activity: Asti Bhatt, 
Russell Cosgrove (SRI International)

GeoDataspace

GeoDataspace

GeoDataspace

D.1.3 Systems Science Before and After InGeO

Consider the plight of Jane, a young geospace researcher trying to do systems science. Jane operates
an optical all-sky camera at a midlatitude location. The images from Jane’s camera reveal infor-
mation about the spatial distribution of the altitude and density of the nighttime ionosphere, over
thousands of kilometers. Movies made from Jane’s camera reveal waves and other more complex
disturbances that might be caused either by energetic events taking place above the ionosphere,
in the magnetosphere (e.g., auroral substorms), or below the ionosphere, in the atmosphere (e.g.,
thunderstorms). Jane’s camera has recorded an interesting event she would like to explain.

• Without InGeO, Jane downloads
four different kinds of data from four
different data purveyors.

• Jane exchanges emails with all four
purveyors and is given information
on various, data-specific tools.

• Jane writes scripts to load the four
data formats, and to run the tools,
so that she can put the data into a
common coordinate system.

• Jane presents a poster at a confer-
ence and is told about a data assim-
ilation tool called AMIE, and about
some other data that might be bet-
ter.

• Jane emails the AMIE contact and
asks if they could run AMIE for her
and waits for the results to come.

• With InGeO, Jane visits only one
web site, and finds all the data.

• InGeO has all the tools pre-loaded,
and imports all the data into a com-
mon coordinate system of Jane’s
choosing, automatically.

• Jane finds AMIE and runs it herself
on InGeO, after reading the tutorial.

• When Jane goes to the conference
she presents results that indicate a
specific cause for her event, and in-
vites other researchers to review her
work on InGeO
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Figure 2: Systems Science Before InGeO. (Comics cour-
tesy of “Piled Higher and Deeper” by Jorge Cham.)
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Summary 
• Capability-rich tools

• Self-curation

• Tracking cause and effect between data and 
models

• Ensuring reproducibility

• Support services: discovery, sharing, publication

• Simplify model and data management for 
computational/data geoscientists

• Faster and reproducible hand-shakes 
among faculty and students 

• Cuts down IT support for modeling centers 
and real science 
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Track it!
• Science Usecases, Reports, Presentations, News

• http://workspace.earthcube.org/geodataspace

• Source Code (Public Release Pending)

• http://github.com/TanuMalik/SciDataspace/Geo

• The GeoDataspace (Internal URL)

• https://scidataspace.org/geo
GeoDataspace

GeoDataspace

GeoDataspace
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