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Mission: “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”

Data Goals: -Optimize value *
*Extend impact e F
*Empower science
*FAIR Data Legacy
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Team Approach
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Three Fundamental Data Areas “data informed research flow”

User Portal

Innovative Data Infrastructure

*Automated Streaming Data Capture (OpenMSIStream)
*Transparent/Reproducible Data Analysis (WholeTale)

Collaboratively Developed Semantics
. fn Data Ingestion Module
([ J U n Ifl ed Sa m p | e Syste m Stream p?ocessing/metadataextrac
*Graphical Data Model|

Unified Data Annotation for ML

Laboratory and Modeling Data Producers
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Infrastructure

User Portal
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Storage and Management Layer |g %
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Data Ingestion Module

Stream processing/metadata extraction/data routing

Streaming Layer
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Diverse Capabilities and Needs

Equipment
People
ldeas



Streaming Backbone

Automate Data Flow

Data Topics e
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Modular and Scalable
*Flexible Loose Coupling



Streaming Closes the Design Loop

Loosely Coupled

Data Science & Machine Learning
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Control and Automation Microservices



Connect the Design Loop to Decision Making

One stream — Many uses!

Consume to storage
Process data

* Data Model
~ Single root of semantic lexicon
- Track provenance & metadata
* GEMD: Graphical Expression of Materials Data

Data Producers

TEMPORAL INTINSITY SPATIAL INTENSITY
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Whole Tale: A Data Portal and More

Whatis a "Tale"?
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e Ataleis atype of preservable
research object that combines
data, software, and narrative into
a single re-runnable package

- . Jupyter

Software environment 3y o
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Tale:

A new type of preservable
research object that combines
data, software, and narrative
into a single re-runnable

Publish package,
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Whole Tale: A Data Portal and More

Whole Tale Dashboard (dashboard) 9

Users interactively launch and share Tales
Reference interface for Whole Tale API
Component-centric model
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Whole Tale: A Data Portal and More

Environment customization

e Extend Jupyter Project's repo2docker framework
O Simple approach
o Specify environment using well-known files  jmmees
O Used to build container image |

Search online big Analyze data with Asycheonously run Drag-and-drop file Swmu A scalable database
relational databases intoractive Jupyter Jupyter notebooks in hosting and sharing tutorlals and sducaionsl systom for cross-
collections, store the fotebooks in Python, R Python, R and MATLAS services, kil matching astronomical

results online, and share and MATLAB, or commands. source catalogs.




Semantics: Connecting Data — Connecting HTMDEC Community

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

*Single root of semantic lexicon
describes “everything”

* Tracks provenance & metadata

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




Semantics: Connecting Data — Connecting Communi

* Materials
« physical or virtual materials
* Processes =
« Materials in, one material out = L=
* Ingredients

Measurements/Models

Material Material
Material > Spec Run

Template

material_run”,

1d3685c0-9fbe-4cad-9da2-ac74645d463a"
Pertormed By Davenport

Fiyor Stack

Samples for the Laser Shock Lab",

{
ser-shock-specs”:
"db86583225ce7932¢c3abd7¢25633d49ef5a0c5aeaddb26ffd0e720e79fdc5d19f f860360e12a8523fbbOf17e70
3e6cdb9c36775¢9175bb7292c40733d58a5¢8"
}

Ingredient Labels

. Allowed Names
Parameters @ Allowed Labels
Properties

'A Sample used in various Laser Shock experiment:




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 ldeas for Data-Forward Future Research




 Unify Materials Innovation Infrastructure

 Harness the Power of Materials Data
 Al-Ready Data
* FAIR

* Workforce

Innovation and Translation
Across the Materials Domain

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