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Abstract

For any computer code that is installed on more than one machine, some sort of installation
verification is desirable for each new installation. Installation verification is the process of
'verifying' that a new code installation performs as the code developers intend. In many
commercial applications this is not only desirable but is required, particularly when the results
from a particular code installation can affect human safety or commerce. Because of this, many
commercial codes perform a self-verification immediately after installation. This results in
precise, consistent, and efficient installation verification for the end users which builds
confidence in the code and its results. For codes such as COMSOL Multiphysics® which do not
currently offer this functionality, each end user is left to perform their own installation
verification when required, leading to imprecision, inconsistency, and inefficiency and ultimately
less confidence in the code itself.

In this work we have developed an automated verification process for COMSOL installations
utilizing the included library of pre-solved models and COMSOL® LiveLink™ for MATLAB®
functionality. The MATLAB® scripts we developed perform the following tasks: identify
models in the model library with included results that employ physics relevant to our applications
(Figure 1), rerun the identified models on our local COMSOL installation, and compare the
included and local results throughout the model domain and for all dependent variables (Figure
2). The time needed for this automated process is effectively limited to the time needed to run the
models on the local installation, and the results are considerably more precise, consistent, and
comprehensive than any manual verification effort could provide.

As a result, we are now able to verify COMSOL installations essentially as frequently as we
wish with minimal personnel effort. In the past, using manual verification, we were severely
limited in terms of the number of machines we could verify COMSOL installations on, and in
how frequently we verified new COMSOL versions. This was a significant handicap in utilizing
COMSOL for new analyses. Furthermore, we gained a better appreciation for the small
variations in results that can be expected even among correct COMSOL installations depending
on the type of model/physics and the convergence criteria employed.
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Figure 1: Model/Desired Physics Matrix

Figure 2: COMSOL provided vs. locally computed results


