Tutorial at ICSOC

Distributed Computing Continuum Systems and Al - Opportunities and Research Challenges

In this tutorial we will discuss the opportunities and open research challenges of distributed computing
continuum systems (loT, Edge, Fog, and Cloud) and the utilization of Al techniques for this field. We will
discuss multiple methods and techniques and select a few to present in more detail.

Introduction & Basics (~30min):

e What are Distributed Continuum Computing Systems (DCCS) + Motivation + System’s candidate
representations and definitions.

e What is Edge Intelligence and how it relates to DCCS + Motivation + Al interpretation (what is Al
from our perspective and for the needs of DCCS) and learning opportunities (what can be
learnt).

Transversal example - Ideally we could always follow the same.
Introduction and overview on candidate technologies/concepts (we need a logical order to
present them).

General (or not Al specific) techniques/concepts for DCCS (~1h):
e DeepSLO

FEP

Markov Blanket

Operational Equilibrium

Elastic Strategies

Semantic Communication

Self-Reference

Learning/Al techniques for DCCS (~1h):
® Deep Reinforcement Learning
Global Workspace Theory
Graph Knowledge representation
Active inference
Distributed learning
Causal inference
Generative models
Frontiers of Al in DCCS

Conclusions (~30min):

o Wrap-up of techniques/concepts, what are they relations (and maybe a taxonomy relating
challenges of the DCCS/AI and the mapping to the techniques) - Get back to the example (in
case it has not been follow for each technique/concept)

e Research roadmap (what are our priorities and why)
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