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Overview of ORNL AI’s
Initiative: Advancing Secure,

Trustworthy, and Energy-
Efficient AI at Scale for Science,

Energy, and Technology
We will present an overview of the Artificial Intelligence

Initiative at Oak Ridge National Laboratory (ORNL), which
seeks to advance science, energy, and national security. The

initiative is underpinned by two cornerstone elements:
application-centric endeavors and cross-disciplinary

foundational frameworks. The application-centric component
is designed to leverage AI in three domains: Scientific

Discovery, Experimental Facilities, and National Security.
Conversely, the cross-disciplinary foundational framework

seeks to ensure that AI systems are secure, trustworthy, and
energy-efficient. The security dimension covers aspects such
as alignment with scientific goals, cybersecurity measures,
and robustness against failures. Trustworthiness is ensured

through rigorous validation and verification processes,
uncertainty quantification, and causal reasoning

methodologies. Energy efficiency is achieved through
scalable solutions, edge computing, and a co-design
approach that optimizes both software and hardware

resources. By delving into both the application-centric and
foundational dimensions, we will elucidate how the synergy of

these elements can drive transformative impacts across AI-
driven applications in the scientific community.


