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Many applications, for example from mechanics, computational fluid dynamics and biomedicine,
are based on parametrized evolution equations and depend on time-consuming parameter stud-
ies or need to ensure critical constraints on the duration of a simulation. For both settings, model
order reduction by the reduced basis approach is a suitable mean to reduce computation time.
Reduced basis methods have gained popularity over the last few years and have been success-
fully applied to finite element approximations of elliptic and parabolic problems [1].

In this presentation, we give a short introduction to the method’s concept of offline/online de-
composition, reduced basis generation, and present an efficiently computable a posteriori error
estimator controlling the reliability of reduced simulations. The main focus is a generalization
of the empirical interpolation method introduced in [2], for discrete operators and their Fréchet
derivatives. This results in approximations of discrete operators with affinely parameter depen-
dent interpolants separating parameter dependent contributions from those depending only on
the space variable. Such a separation into efficiently computable and high dimensional parts is
a crucial prerequisite for the reduced basis method and gives rise to formulate the method for
operator based discretizations of non-linear problems. This operator based formulation covers
state-of-the-art numerical schemes, like finite volume, finite element or discontinuous Galerkin
discretizations. The approach was successfully applied in our previous work [3], [4] where the
numerical scheme other than in this presentation, was still restricted to explicit discretization op-
erators.

A big advantage of the offline/online decomposition is that existing solver packages can be used
during the offline phase. For this purpose, we developed our reduced basis framework RBmatlab
such that software packages providing all high-dimensional computations can be added as a
plug-in. We present the interface and an example implementation for the open-source software
package Dune. Experimental results with error convergence, runtime studies and evaluation of
a posteriori error estimates are given for finite volume discretization of parametrized convection-
diffusion-reaction problems.
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