
Application example:

AN OPEN SCIENCE FRAMEWORK 
FOR LONG-TAIL RESEARCH DATA 
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What is AHED?
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AHED is designed as an 

open-access, 

community-driven 

repository and 

productivity platform for 

the storage, discovery, 

and analysis of data, 

focusing on the field of 

astrobiology.



• An open access AHED dataset containing 
seminar materials is available at: 

2023 is the Year of 
Open Science
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https://doi.org/10.48667/rspc-7y20

https://doi.org/10.48667/rspc-7y20


NASA Open-Source Science Initiative

SPD-41a is built on the Open-Source Science Principles of 

Accessibility, Reproducibility, and Inclusion. 

SPD-41a aims to make SMD 

science as open as possible, 

as restricted as required, and 

always secure. 

SPD-41a looks to maximize 

openness while minimizing the 

burden on researchers. 
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(Slide from SPD41a 
Town Hall)
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Core Services for Open Science

Ecosystem of databases with ODR as publishing 

platform. Common and specific metadata 

standards facilitate discovery and standardization.

AHED Project Goal:

Provide an example of a data management 

strategy for other long-tail (small teams and 

individual PIs) research efforts in the 

Planetary Science.

What is long-tail research?

‘Long-tail’ research is performed by

individual PIs and small research teams.

It is a fundamental part of realizing

NASA’s scientific goals and a key input

feeding into mission life cycles.

5



6



• Welcome and Introductions

• Live demo of AHED Portal

• Live demo of dataset creation

• More detail on ARMS

• More detail on ODR

• Wrap up & questions

Agenda

Overview of AHED system components.
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Live demo AHED portal
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Live demo dataset creation
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ARMS: Astrobiology Resource Metadata 
Standard
• Dataset description vocabulary to uniformly 

describe astrobiology ‘resources’.

• Required for all contributed AHED datasets.

• ARMS encourages common structure and 
metadata for all contributed datasets to 
facilitate cross-dataset search, integration, 
discovery and analysis.

• Development approach could be applied to 
other disciplines to develop corresponding 
metadata definitions.
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ARMS Metadata

• Dataset intrinsic

• Name

• Description

• Location

• Support

• Team members

• Funding

• Project/mission

• Research context

• Research theme

• Science discipline

• Keywords 11



Astrobiology Keywords

• The ARMS keyword defined vocabulary is a compilation of 
publication-style keywords extracted from Astrobiology-related 
journals from the Web of Science for the past 10 years

• After careful curation of the keywords, we developed a 4-tier 
taxonomy with 757 taggable keywords

• 11 top-level categories
• astronomical, biological, chemical, geological

• process

• environmental, exploration, planetary

• computational, methods

• support
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Keyword Validation

• Validated against 848 AbSciCon 2019 abstracts
• 99% of the abstracts contained 1+ ARMS keywords

• 67% of the ARMS keywords appeared in the abstracts

• Cluster analysis revealed 36 potential new keywords, which were 
added to the lexicon

• Cluster analysis could be re-purposed to discover candidate 
keywords for new disciplines
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OPEN DATA REPOSITORY

• Dataset Publication Platform

• Provides the backend for AHED

• Design & Create Databases Online

• Design data entry forms for inputting data

• Create a layout that displays your data 

• Interactive Datasets

• Graphing capability

• Plugins for specific functionality

• Integrate with 3rd party apps

• Manage access through permissions

• Dynamically update data via CSV imports and API

• To learn more about ODR’s functionality:

• https://www.opendatarepository.org
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ODR dataset examples
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MLROD - https://doi.org/10.48484/PWRB-R137. 
(Berlanga et al, 2022) Lunar regolith XRD (Taylor et al, 2019)

PMSL- EDAX Database (Blake et al, 2019) 

SAM – MSL Database APXS – MSL Database CheMin – MSL Database 

https://doi.org/10.48484/PWRB-R137


Live demo ODR
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CONTACT US!

Thomas Bristow (NASA Ames) – thomas.f.bristow@nasa.gov

Chris Dateo (NASA Ames) – christopher.dateo@nasa.gov

Kevin Boydstun (NASA Ames ) – kevin.boydstun@nasa.gov

Barbara Lafuente (SETI) – blafuente@seti.org

Nate Stone (ODR) – nate.stone@opendatarepository.org

Mark Vorobets (NASA Ames) – mark.v.vorobets@nasa.gov

Shawn Wolfe (NASA Ames) – shawn.r.wolfe@nasa.gov

Questions

17

Thank you!

SEMINAR MATERIALS:
https://doi.org/10.48667/rspc-7y20

https://doi.org/10.48667/rspc-7y20
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