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Digital Twins have emerged as a central paradigm in the design, operation, and management of 
complex systems across domains such as manufacturing, energy, healthcare, and mobility. Yet, 
despite their rapid diffusion, the term “Digital Twin” often remains ambiguous, encompassing 
heterogeneous technologies and interpretations. This talk will provide clarity by discussing the 
essential features, the modeling approaches, and the service architectures that underpin Digital 
Twin development. The first part will examine the core features that distinguish Digital Twins 
from traditional simulation or monitoring tools, including real-time data integration, continuous 
synchronization with the physical asset, and decision support under uncertainty. The second part 
will focus on modeling. Multiple approaches coexist, from physics-based models to data-driven 
and hybrid solutions. Particular attention will be given to recent advances in graph-based and 
generative modeling, which enable new forms of structural adaptivity and scalability, allowing 
Digital Twins to evolve together with the systems they represent. Finally, the keynote will address 
the service dimension of Digital Twins. Beyond technical modeling, services transform Digital 
Twins into actionable tools for predictive maintenance, adaptive production planning, energy 
optimization, and human-centered interfaces. By connecting features, models, and services, the 
talk will offer a framework to interpret current practices and to outline research directions for 
the next generation of Digital Twins: adaptive, intelligent, and capable of driving systemic 
transformation. 


