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Abstract

The concept of digital twin involves virtualizing the physical world into a 3D model and integrating various data for real-time
automated control, simulation-based analysis, prediction, and optimization. The IEEE P2888.3 standard emphasizes the digital
synchronization structure between the physical and cyber worlds. This standard is currently in the working draft stage and defines
a hierarchical architecture for digital twin systems. It categorizes digital entities into basic and complex digital entities within the
digital twin system layer, models the physical world in the physical world layer, and includes the federation layer which has a
federation engine to integrate data and services from multiple digital twin systems to provide composite services, as well as the
application layer which provides the practical services. The digital twin system layer supports the concepts of digital entities
composed of abstract classes, concrete classes, and digital entities based on the object-oriented concept. Digital entities are divided
into elementary digital entities that support interfaces with the physical world and complex digital entities that are composites of
basic digital entitiess. This distinction and object-oriented model supports the very efficient development and management of digital
twin systems.
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