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Abstract

This seminar outlines a systems approach to integrating energy infrastructure with distributed, intelligent manufacturing.
Industries such as steel production, semiconductor fabrication, and aerospace component manufacturing rely on the
coordination of power systems, communication networks, computing resources, manufacturing equipment, and supply
chains. Currently, these elements are often managed in isolation, which limits their collective ability to address disruptions,
energy constraints, cyber threats, and sustainability challenges.

The seminar introduces cyber-physical intelligence as a closed-loop framework that monitors energy, information, materials,
and manufacturing service flows; assesses operations using digital twins and Al; makes informed decisions across energy,
network, security, and production domains; and verifies physical outcomes. Resilience mechanisms ensure continued
operation during communication or energy disruptions. Secure provenance and distributed ledgers offer verifiable records
of component origin, design integrity, manufacturing events, energy consumption, and regulatory approvals. The DREAM Register Now
project willdemonstrate how cloud-edge intelligence, software-defined networking, digital twins, distributed manufacturing,

and blockchain-based auditability can support secure, sustainable energy and manufacturing infrastructure.
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