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1) Asking a compelling question
• Experience; Knowledge

2) Experimental design & model formulation
• Data; Code; Knowledge

3) Model forcing
• Data; Code; Knowledge

4) Multi-model experiments
• Data; Code; Knowledge

5) Model analysis
• Data; Code; Knowledge

6) Publication

Open Science: An Analogy

Journals are now 
requiring that data be 

made available at 
publication. Of this 
workflow, what is 

typically archived?
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Barriers to Open Science

• Demands more intentional and 
explicit workflows for developing 
and managing data, models, 
experiments, and publications

• Lack of training
• Temporal mismatches between 

cost (mostly now) and benefits 
(mostly later)

• Easy to be overwhelmed by the 
plethora of tools and myriad of 
mandates
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Goal
I want to share our experience building community (and funding 

agency) support to create a cloud-based open science platform for the 
MultiSector Dynamics community in DOE.



Conceptual diagram from Brian Nosek of the University of 
Virginia and the Center for Open Science

Journals and funders 
largely skipped to this 
end of the pyramid…

MSD-LIVE is tackling 
these foundational 

elements of the 
pyramid…
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Facilitating Open Science
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• A cloud-based data and code 
management system combined with 
an advanced computing 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.

Our Vision for MSD-LIVE



• Scoping (~FY19):
§ Review of other platforms (e.g., ESS-DIVE, 

ARM, EMSL, A2E, NCAR, and NASA)
§ Initial identification of user needs
§ Initial technical scoping
§ White paper to BER

• Technical Feasibility (~FY20):
§ Identify and evaluate potential off-the-shelf 

tools for MSD-LIVE components
§ Stakeholder meeting to validate assumptions, 

refine technical requirements, and prioritize 
development activities.

§ Revised and expanded white paper to BER
• Implementation (FY21+)

§ Phase One: March 2021 – September 2022
§ Phase Two: October 2022 – September 2023 11

What is possible?

What will 
revolutionize MSD?

Project Evolved Over Multiple Years
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What Worked? What Didn’t?

Pain points…

Open science utopia…



13

Use Case Name Description

1.1 Find Data Quickly and easily find datasets produced by other users and projects

1.2 Archive Data
Permanently archive small (<250 MB), medium (250 MB - 50 GB), and large (50 GB to 20 TB) final-form 
datasets and generate data Digital Object Identifiers (DOIs) in order to meet journal requirements for 
data sharing

1.3 Version 
Control

Use an intuitive web-based user interface to document and share versioned datasets and associate 
data with the code used to produce it

1.4 Training Train new team members on MSD projects to effectively manage data and code and capture the 
institutional knowledge of members that leave a project

1.5 Control 
Access

Create and manage teams that cross institutions in order to quickly and easily grant access to data and 
code without having to obtain multiple sets of institutional credentials

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

2.2 Analyze Data Create, run, and share Jupyter notebooks to analyze or visualize datasets in MSD-LIVE

2.3 Multi-Model 
Workflows

Create, execute, document, and publish multi-model workflows where component models run on 
computational resources at different institutions

2.4 ML/AI Virtually assemble data lakes and execute ML/AI algorithms on large pools of data that may be 
physically located in different places

2.5 Move Code 
to the Data

Easily deploy models to run on new computational resources and make it easy for users to bring their 
code to the data when transferring data is infeasible 13

Top-10 Use Cases



Invenio RDM provides dataset and software 
archival and publishing

AWS environment provides team 
workspaces and compute services

PNNL provides the 
enabling infrastructure
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AWS

PNNL Other NERSC

Architecture of MSD-LIVE
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Phase One Addressed 6/10 Use Cases
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• Bring us challenges projects are facing with data/code management.
• Listen to our ideas and provide feedback on their utility, design, and functionality.
• Help prioritize development of MSD-LIVE components.
• Provide feedback on components as they are prototyped and integrated.
• Act as a two-way communication mechanism between MSD-LIVE and projects.
• Identify beta testers who can assist with hands-on evaluations of prototypes.
• Encourage project teams to take advantage of the capabilities being developed.

Stakeholder Group Purpose
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• The community has made it 
clear that they not only want the 
tools, but also training on how to 
use them.

• We are developing extensive 
written documentation, video 
tutorials, and fast-response help 
services.

• We are also doing live (virtual) 
hands-on training sessions with 
each of the MSD project teams 
that want them.

Training and Support
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Steppingstones to Open Science
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Take Home Points
•  Facilitate, not complicate
•  Demonstrate value to avoid box-checking
•  Listen to your users: Often, actively, and with an open mind
•  Don’t underestimate how much training you will need to do
•  Encourage small steps while you wait for “the big thing”


