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Scope of the session

The rise of Machine Learning (ML) has reshaped real-time perception and decision-making, powering
applications ranging from smart surveillance and natural language interfaces to personalized healthcare,
smart manufacturing and autonomous vehicles. Architectures like convolutional and transformer-based
neural networks are increasingly deployed in latency-sensitive, resource-constrained environments. While
their computational demands often limit deployment only to resource-rich settings, Al services are shifting
toward the broader Computing Continuum (CC), spanning Cloud, Edge, and loT devices. This migration
addresses needs for low-latency responses, privacy preservation, and energy efficiency but introduces
challenges in executing complex models on constrained Edge devices.

To tackle these, a combination of approaches such as specialized hardware, model compression, distributed
learning (DL) and inference, etc. will be necessary across the CC. This also raises critical questions about
partitioning—dividing workloads—and placement—assigning them to specific nodes—under dynamic
conditions, requiring strategies that adapt to real-world variability. Hybrid cognitive architectures are one
approach to adapt to the dynamic changes in the environment while keeping the balance of size and
complexity, ensuring the desired inference properties, and maintaining robust execution.

An emerging paradigm is the use of small and large (foundation) models in different roles within such an
architecture, enabling and orchestrating it, or participating in inference.

This special session calls for contributions on the performance modeling of ML/DL Systems and
corresponding architectures to enable their efficient management and orchestration across the loT-Edge-
Cloud continuum.
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Prospective authors are invited to submit original and unpublished work on the following research topics
related to this Special Session:

Seamless loT-Edge-Cloud orchestration Program Committee Members

Real-time Al on diverse loT devices e DL partitioning strategies for split computing
Low-latency approaches for time-critical e Distributed continual learning

ML/DL systems e Lifecycle management of distributed models
ML/DL performance benchmarking on loT- e Techniques for DL of foundation models
Edge-Cloud e System infrastructure for DL of foundation
Energy-aware resource management models

Performance modeling for ML/DL systems e Verification and safety of distributed models
deployment e Hybrid cognitive architectures
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