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• Driving Motivations in Materials Science and Engineering

• PIDs Serve PIDs – How can they serve science and society?

• PID Motivators 

• Value Added Tools

• Challenges:

• Links Not Labels – Dynamic?

• Can We Go Faster? – backend value, schema changes?

• Gaps – what is a gap analysis in a rapidly changing landscape?

Facility and Instrument PIDs in the Materials Research Data Domain



Recap: 79 Published Datasets

R: License and Relevant Metadata

• CC-4.0-BY-NC-ND

• GEMD Knowledge Graphs
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50 Curated PARADIM Publication Datasets

• 33 PARADIM DOIs

• 17 Other Publishers 

• 7 Zenodo

• 2 Phys Rev Materials

• 2 Jour App Phys

• 1 Fighare

• 1 Materials Project

• 1 MDF

• 1 ICSD (CCDC FIZ Karlsruhe)

• 1 GT Library

• 1 PDC

25 “Raw” PARADIM Publication Datasets

• 11 PARADIM DOIs

• 14 Other Publishers or No DOI

4 Collaboratively Curated Datasets

2 Reports 



Our PID Experiment

• 11 Lab Instruments

• Curator and Lab Scientist

• Spreadsheet of PIDInst Schema

• Notebook to mint

Next Steps:

• Derived webpage

• Derived Facilities Doc

• IGSN

Christine Park
JHU undergrad



Motivators: Grand Challenges – Advanced Materials
  

DOI: 10.1039/d2va00128d

PARADIM Quantum Materials

IMQCAM Certified Metal-Additive Parts Manufactured in Space



Motivators: Societal Grand Challenges
  

• 2011 Interagency Initiative (Obama Administration)

• Materials Discovery/Deployment Accelerator 

• OSTP Subcommittee Explication and Coordination

• Funding: NSF, DOE, DOD, NIST (NASA, NIH)

• 2022 MGI Strategic Plan “2.0”

• Unify the Materials Innovation Infrastructure (MII)

• computational/experimental/integrated platforms/data infrastructure

• national materials data network (MaRDA)

• unify/incentivize through Grand Challenges

• Harness the Power of Materials Data

• AI-Ready Data and AI-Driven R&D 

• Educate, Train, Connect R&D Workforce

     

Materials Genome Initiative (MGI)



Motivators: Data and Workflows
  

• Understand how a material works  

• Reveal structure-property-synthesis relationships

• Provide path to make designed materials  

• Expand knowledge of parameter and design space

• Develop AI/ML to accelerate solutions

     

Fundamental Materials Problems

Shibuta et al., 2017



Landscape is Changing

• Automation + Decisions = Autonomy



Motivators: Breaking the Data Barrier

How can we aggregate data in meaningful ways across 
complex scientific workflows? 



Automation in Data Portals

• JSON Forms

• One-Click Tales

• Streaming Ingest

• Chameleon Automation

Click-to-Analyze Tales

Seamless Interoperability

Schema Validated Metadata Entry



Automation in Labs

• High Throughput

• Autonomy



Concepts HTMDEC Data

Automation in Knowledge Graphs



Birdshot:
Arroyave and Karaman

Automation in Knowledge Graphs



Automation in Knowledge Graphs



PIDS Are Critical to any Roadmap to Foundational Knowledge Graphs

What We Have (OpenMSI/HTMDEC/VariMat/PARADM)  

• GEMD Model
• Automated Processing
• Workflow Building Blocks

What We Need   

• Simplify the Simple Parts (PIDs for samples and out-of-scope parts)

• Barrier Removal (portal and infrastructure at low/no cost)

• Scale out
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