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A computational strategy for the simulation of multi-physics and non-linear, irreversible 
problems, based on a combined use of Domain Decomposition (DD) and Proper Orthogonal 
Decomposition (POD) Model Order Reduction (MOR) techniques, is presented and discussed. 
The strategy was recently proposed by the author and exploits the potentialities of the coupled use 
of DD and POD methods. Applications have been done for the solution of the coupled electro-
mechanical problem in microsystems, the simulation of dynamic elasto-plastic structural 
problems, the study of fracture propagation in quasi-brittle polycrystalline materials. More 
recently, the approach was extended to the simulation of the fully coupled thermo-elastic problem. 
The numerical examples that will be presented concern applications to electrostatically driven 
micro-resonators, polycrystalline silicon, elasto-plastic frames. 
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