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Where Are We Going?
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Who Are We?

Bob
The Builder

Project PIs and Leadership
The Forewomen (and men)

Everyone Else
The Workers
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Objective For Today

Models

Datasets CollaborationPublications

Use 
Cases

Reproducible 
Results

Facilitate an open discussion about how 
communities can accelerate progress by 
leveraging a common set of resources.

MSD CS-
DMS
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Where Are We Starting From?

MOSART-WM
+

GCAM
+

BEND
+

PLEXOS
=

7



Where Are We Starting From?

MOSART-WM
+

GCAM
+

BEND
+

PLEXOS
=

8



Where Are We Starting From?

MOSART-WM
+

GCAM
+

BEND
+

PLEXOS
=

9



Where Are We Starting From?

MOSART-WM
+

GCAM
+

BEND
+

PLEXOS
=

10



Where Are We Starting From?

MOSART-WM
+

GCAM
+

BEND
+

PLEXOS
=

11



Challenges to Collaborative Data and 
Code Management

1) As projects have grown in size and complexity, there is increasingly a need for 
data and code to be developed in open environments and managed in ways that 
promote repeatability, reusability, and community adoption.

Modeling Teams

Multi-model 
Experiments

Projects

MSD Community
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Challenges to Collaborative Data and 
Code Management

1) As projects have grown in size and complexity, there is increasingly a need for data and code 
to be developed in open environments and managed in ways that promote repeatability, 
reusability, and community adoption.

2) Collaborators increasingly span multiple institutions, each with their own computational 
environments, data archives, collaboration tools, and access restrictions, making it more difficult 
for teams to collaborate and models to communicate.

3) There is a lack of community tools for documenting, archiving, and sharing datasets, along 
with a culture that does not tend to promote data reuse or extensibility.

4) There is limited use of model and workflow versioning, which constrains the repeatability and 
extensibility of individual numerical experiments.

What challenges have you faced? 
Type your answers into the chat.
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Our Vision for MSD-LIVE

17

The MultiSector Dynamics – Living, 
Intuitive, Value-adding, Environment 

(MSD-LIVE) is a flexible data and code 
management system combined with a 
computational platform and set of user 

interfaces that will enable MSD 
researchers to document and archive 

their data, run their models and 
analysis tools, and share their data, 

software, and multi-model workflows.
Brainstorming for MSD-LIVE is supported 
by Jay Hnilo’s Data Management Program.
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Potential Components of MSD-LIVE

The core of MSD-LIVE is 
a permanent data 

repository managed by 
an access service that 

allows it to accommodate 
both public and private 

datasets.
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Potential Components of MSD-LIVE

Create custom 
metadata or contribute 

to a bottom-up 
community schema.

Search by sector, 
project, or region 
to find the unique 
data you need.

Create unique 
digital identifiers to 

make your data 
findable and citable.
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Potential Components of MSD-LIVE

Create teams that cross 
projects and institutions 
to easily manage access 
and collaborate without 

institutional barriers.
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Potential Components of MSD-LIVE

Connect to your existing 
code repositories or 

Docker containers to easily 
associate data with code 
and store stable, citable 
versions of your models.
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Potential Components of MSD-LIVE

Use Jupyter 
notebooks to readily 
access data in the 
repository without 

have to download it.

Use an integrated 
messaging system to 

execute your multi-model 
experiments across 

institutional HPC platforms.
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Potential Components of MSD-LIVE
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How Might MSD-LIVE Benefit You?

MOSART-WM
+

GCAM
+

BEND
+

PLEXOS
=

Retrieve
● Input data + 
metadata
● Versioned model 
source code
● Initial and boundary 
conditions
● Data transformation 
scripts
● Model outputs
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Project Designed with a Multi-Phase 
Implementation Plan

• Phase 1 (Oct 2018 – May 2019):
 Review of other archives (e.g., ESS-DIVE, ARM, 

EMSL, A2E, NCAR, and NASA platforms)
 Identification of user needs
 Initial technical scoping and feasibility assessment
 White paper to BER in May 2019

• Phase 2 (May 2019 – Fall 2019):
 Identify and evaluate potential off-the-shelf tools for 

core components
 Stakeholder meeting next week in D.C. (open to all 

if you want to participate)
• Develop full proposal for BER (Spring 2020)
• Phase 3 (FY20+ contingent on approval of full 

proposal):
 Implementation of MSD-LIVE
 Expand to MSD community outside of DOE 26



What Would Excite You the Most?

What would 
excite you the 

most? Type 
your answer 
into the chat.
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Learning From Established 
Communities

• Learn from both their 
successes and their failures

• Know what to expect:
• Timeline for building
• Timeline for adopting
• Staffing needs
• Funding models

• How do you build 
camaraderie and a sense of 
community?
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The Community Surface Dynamics 
Modeling System (CSDMS)

• NSF funded
• 1,833 members from 70 countries
• Supporting:

• Five working groups
• Seven focused research groups
• Four initiatives

• Focus on education and product 
evangelism

• Free membership and open to all
• Workshops and annual meetings
• Support from industry partners
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CSDMS Metrics of Success

What metrics 
should we 

use? Type your 
answer 

into the chat.

Some metrics are automatically generated by the 
CSDMS website in real-time:
• Number of members, models, tools, and components
• Evidence of education and knowledge transfer
• Datasets uploaded and downloaded
• Web visits, meetings, job ads
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• Primary decision-making body:
• Executive chair, steering chair, 

working group chairs
• Produce annual science plan, 

reports, management plan, 
budget

• All by-laws and operational 
procedures must be approved by 
the steering committee

• Executive committee develops 
and implements the 5-year 
strategic plan

CSDMS Governance
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Common Tools: Data Repository

• Web-based interface for contributing 
and downloading data

• Search function to find the data you 
need by category, type, etc.

• Requirements for contributions 
enforced by form constraints and 
approval process

• User-friendly
• Auto-generated pages display 

metadata for each dataset
• No DOI minting capability
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Common Tools: Model Repository

• Over 300 models and tools
• All open-source
• 3-step web-form contribution 

process
• Split categorically by 

research/working groups
• Staff to support review and 

inquiry
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Common Tools: Core Software

csn
CSDMS Standard Names

• Semantic matching mechanism 
for variable name referencing

• Not domain specific

Python Modeling Toolkit
• Tools for coupling models of 

disparate time and space scales
• Extensible plug-in framework for 

adding new models

Basic Model Interface
• A set of functions for querying, 

modifying, and running models
• Bindings for models in many 

languages

landlab
• Build unique earth surface 

processes models to address 
specific hypotheses with existing 
components or add your own

Are there 
similar tools in 

MSD? Type 
your answer 
into the chat.
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Common Tools: Core Software

csnStandards

Interoperability

Accessibility

Playing Well Together
By Design
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Additional Resources

• HPCC resources (via Blanca) to all 
CSDMS members who apply

• Support for new proposals for 
collaboration

• Social media presence for highlights, 
new code advertisements, 
publications, etc.

• Facility visits to the CSDMS 
Integration Facility in Boulder, CO 
encouraged for software engineering 
education
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Final Thoughts: Cincinnati Subway 
Syndrome  

• No product evangelism = No 
future

• CSDMS is very good at offering 
educational resources

• Webinars, movies (product how-
to, scientific result summaries, 
etc.), labs/tutorials, virtual 
lectures, clinics, and much more.

• The community contributes to 
these resources
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Contact: casey.burleyson@pnnl.gov or chris.vernon@pnnl.gov

What 
challenges 
have you 
faced?

What 
features 
excite 
you?

What 
metrics 

should we 
use?

How do 
you want 

to be 
involved?
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