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Computer simulations are an essential pillar of knowledge generation in science. Understanding, reproduc-
ing, and exploring the results of simulations relies on tracking and organizing metadata describing numerical
experiments. However, the models used to understand real-world systems, and the computational machin-
ery required to simulate them, are typically complex, and produce large amounts of heterogeneous metadata.
Capturing and structuring these metadata along the processing chain is a vital requirement, for example, to
make numerical experiments reproducible, to enable systematic benchmarking and validation of simulation
software and models, to assess the reliability of simulations, and to foster data exploration and comparison
[1,2]. Providing the ability to search, share, and evaluate metadata from heterogeneous simulations and en-
vironments is however a major challenge. The availability of a common metadata management framework,
which can be adopted by scientists from different scientific domains, would therefore be highly desirable and
foster the meta-analysis of HPC simulation workflows [3].

Here, we present a general concept for acquiring and handling metadata that is agnostic to software and
hardware, and highly flexible for the user. It consists of two steps: 1) recording and storing raw metadata,
and 2) selecting and structuring metadata in a configurable manner. We implement this concept in tools
that can be attached to existing simulation workflows, and demonstrate it by applying our tools to distinct
high-performance computing use cases from hydrology and neuroscience.
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