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Until recently, there existed a "great divide" between the CAD (Computer Aided Design) approaches 
for modeling complex geometries and the numerical simulation methods, in particular the FEM (Finite 
Element  Method), which is only able to approximate free-form shapes. This divide constitutes a 
severe bottleneck in the development process since the CAD model needs to be converted to asevere bottleneck in the development process since the CAD model needs to be converted to a 
computational mesh whose generation typically demands a great effort and which is not an appropriate 
basis for design changes and life cycle management. 

Simulation methods that exactly represent engineering shapes and that vastly simplify the meshSimulation methods that exactly represent engineering shapes and that vastly simplify the mesh 
generation by eliminating the necessity to communicate with the CAD description hold great promise. 
Though the idea of bridging the gap between the CAD and the FEM approaches can be traced back to 
the early days of finite element simulation, it has only recently gained significant momentum by the 
introduction of the method of isogeometric analysis by T J R Hughes et al (2005)introduction of the method of isogeometric analysis by T.J.R. Hughes et al. (2005). 

During the last years, the speaker was involved in several projects devoted to various aspects of this 
challenging new mathematical technology. This talk reports on the experiences with this approach, 
d ib f th h ll i bl i t d ith it d t ti l l ti f thdescribes some of the challenging problems associated with it and presents partial solutions for them. 
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