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Mission:

Data Goals: •Optimize value
•Extend impact
•Empower science
•FAIR Data Legacy

“Provide data at speed by connecting program data from edge-to-
cloud to empower transparent, translatable research and expand 
the impact of program data beyond the life of the project”



Team Approach



Three Fundamental Data Areas

Innovative Data Infrastructure
•Automated Streaming Data Capture (OpenMSIStream)
•Transparent/Reproducible Data Analysis (WholeTale) 

Collaboratively Developed Semantics
•Unified Sample System
•Graphical Data Model

Unified Data Annotation for ML

“data informed research flow”



Infrastructure



Diverse Capabilities and Needs

Equipment
People
Ideas



Streaming Backbone

•Automate Data Flow
•Modular and Scalable
•Flexible Loose Coupling

Seamlessly close the design loop for users 



Streaming Closes the Design Loop

Loosely Coupled



Connect the Design Loop to Decision Making
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One stream — Many uses!
Consume to storage
Process data



Whole Tale: A Data Portal and More



Whole Tale: A Data Portal and More



Whole Tale: A Data Portal and More



Semantics: Connecting Data — Connecting HTMDEC Community

•Links materials — processes — measurements
•Full workflow — Intent and Outcome
•Graph-based material history

•Formal Data — Metadata Relationships
(People, Places, Things, Events)

•Single root of semantic lexicon
describes “everything” 

•Tracks provenance & metadata



Semantics: Connecting Data — Connecting Community

• Materials
• physical or virtual materials

• Processes
• Materials in, one material out

• Ingredients
• Measurements/Models



What Can You Expect from Us?

• Two-way Communication

• Collaboration with Seedling Data Champions

• FAIR Data

• Interoperability 

• DOI for Data References

• Workshops/Trainings

• Whiteboard Sessions

• New Ideas for Data-Forward Future Research 



Endgame: “How will the Army and researchers 10 or 20 years from 
now benefit from the data we are creating today”

Innovation and Translation 
Across the Materials Domain

MGI 2.0
• Unify Materials Innovation Infrastructure
• Harness the Power of Materials Data
• AI-Ready Data
• FAIR

• Workforce

elbert@jhu.edu


