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Project-Specific Data Management

Challenge #1: Lots of 
reinventing the wheel…

Challenge #2: Lots of 
different sized wheels…

xkcd

From EESSD’s Strategic 
Plan: “Effective data 

management, including 
developing community 

data standards and 
formats and sharing and 

preserving data, can 
increase the pace of 

scientific discovery and 
ensure scientific 

integrity.”



Facilitating Open Data and Code

Really nice conceptual diagram shamelessly stolen
borrowed from Brian Nosek’s talk yesterday

Journals and funders 
largely skipped to 

this end of the 
pyramid…

MSD-LIVE is 
about tackling 

these foundational 
elements of the 

pyramid…



MSD-LIVE Evolved in Multiple Phases

• Phase 1 (Oct 2018 – May 2019):
§ Initial identification of user needs
§ Initial technical scoping and feasibility 

assessment
§ Review of other archives (e.g., ESS-DIVE, ARM, 

EMSL, A2E, NCAR, and NASA platforms)
§ White paper to BER

• Phase 2 (May 2019 – Feb 2021):
§ Identify and evaluate potential off-the-shelf tools
§ Stakeholder meeting to validate assumptions, 

refine technical requirements, and prioritize 
development activities

§ Revised and expanded white paper to BER
• Phase 3 (Feb 2021+)

§ Funding and implementation!
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What is possible?

What will 
revolutionize MSD?
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Name Description

Find Data Find datasets produced by other users and projects

Archive Data Archive data and generate DOIs in order to meet journal requirements

Version Control Manage multiple versions of a dataset

Training Train new team members to effectively manage their data and code

Control Access Create teams that cross institutions in order to manage access to data and code

Share Data Share datasets across multiple institutions collaborating on a project in real-time

Analyze Data Create, run, and share code to analyze or visualize data

Multi-Model Workflows Create, execute, document, and publish multi-model workflows

ML/AI Assemble data lakes and execute ML/AI algorithms on large pools of data

Move Code to Data Deploy models to run on new computational resources to avoid large transfers

Top-10 Most Pressing Use Cases



Our Vision for MSD-LIVE
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• A data and code management 
system combined with a distributed 
computational platform.

• Enable MSD researchers to 
document and archive data, run 
models and analysis tools, and share 
data, software, and multi-model 
workflows.

• A cornerstone capability of the MSD 
Community of Practice.



What Our Users Want



What Our Users Want

Distributed 
Computing

Enabling 
Infrastructure

Core Data 
Repository



Planned Architecture of MSD-LIVE

Invenio RDM provides dataset and software 
archival and publishing

DIRAC provides team workspaces 
and distributed computing

PNNL MIT

Penn 
State

NERSC
/Cloud

PNNL provides the 
enabling infrastructure



Example Usage of MSD-LIVE
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=
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Example Usage of MSD-LIVE
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Retrieve
● Input data + 
metadata
● Versioned model 
source code
● Initial and boundary 
conditions
● Data transformation 
scripts
● Model outputs
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