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The architectures in today's vehicles are usually still based on decentralized or domain-centric architecture concepts 
that place a strong focus on individual control units. New applications and services, which may only be used or required 
temporarily, are very difficult to implement with these vehicle architectures. This applies in particular when external data 
sources and services are also involved, e.g. a bidirectional exchange of information between vehicles and their infrastructur
The dynamic adaptation to new circumstances, such as the availability of new data sources or the use of specific vehicle 

party applications, is hardly or not at all feasible here. These concepts are being investigated in the GAIA
joint research project, which aims to develop a software architecture in the edge device vehicle that makes use of 

X" and "by-design" data-driven applications and the dynamic adaptation of a 
vehicle with its functions over the entire life cycle of the vehicle. The modeling of this approach with digital twins plays a 
central role here, on the one hand to be able to show early statements about characteristics such as real time etc. and on th
other hand to make predictions about the state of the system. 
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