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OpenLB is one of the leading open source software projects for Lattice Boltzmann Method (LBM) based sim-
ulations in computational fluid dynamics and beyond. Developed since 2007 by an international and inter-
disciplinary community, it not only provides a flexible framework for implementing novel LBM schemes but

also contains a large collection of academic and advanced engineering examples. It runs efficiently on target
platforms ranging from smartphones over multi-GPU workstations up to supercomputers.

This talk will give an overview of the current software architecture of OpenLB with a special focus on auto-
matic code generation and performance engineering. Recent performance benchmarks and large-scale appli-
cations will be showcased.

Specifically, the utilization of long-time investments in ensuring the full differentiability via automatic dif-
ferentiation (AD) for automatic common subexpression elimination (CSE), user-friendly model introspection
and generation of adjoint simulation setups will be discussed. The talk can be viewed as a direct continuation
of the author’s talk at deRSE23 on the refactoring journey towards state-of-the-art-performance.
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