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The current increase in computational power allows us to completely re-
think the modeling of engineering materials and the corresponding test-
ing procedure. In particular, the traditional phenomenological models 
are more and more giving way to multi-scale modeling procedures, 
where one goes down to much smaller scales in order to be able to
properly interpret the particular mechanisms of inelastic behavior. One 
such model, which is built upon the ideas inherited from structural me-
chanics, is presented in this lecture. The predictive capabilities of this 
model are illustrated for a couple of challenging problems of dynamic 
fracture and crack propagation, as well as for reproducing the size effect 
for structural failure. Related topics pertinent to problems of material de-
sign and testing are also briefly addressed. Several examples are pre-
sented in order to illustrate the advantages of such an approach.  
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