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NEST simulations are typically executed by a script that configures and runs the simulation. Despite recent
improvements in NEST 3.x, where file headers specify the detailed origin of the outputs, users still must
interpret the data with respect to the simulation setup. This information is difficult to convey, especially in
collaborative contexts with shared simulation results. Moreover, during the explorative process of scientific
discovery, results may change without warning when details of the simulation are changed, which could
lead to wrong interpretations by collaborators who are unaware of such changes. Therefore, we face two
challenges: results are stored in data objects without metadata that describe their role in the simulation, and
the simulation outputs are not linked to a description of their provenance with respect to the simulation
building.

Here we present concepts to tackle both challenges when using the NEST Python interface. We consider a
typical simulation experiment and subsequent data analysis using the Elephant (doi:10.5281/zenodo.1186602;
RRID:SCR_003833) toolbox [1]. First, we show how data from a NEST simulation can be represented with
data objects annotated with simulation details using the Neo library [2]. Second, we demonstrate how the
software Alpaca (doi:10.5281/zenodo.10276510; RRID:SCR_023739) can capture workflow provenance when
running a simulation (see Figure) [3]. The two approaches allow the semantic description of the simulation
experiment that contributes to the FAIR principles [4] by improving the findability of results through detailed
provenance, supporting interoperability through a standardized data model, and promoting reuse of simula-
tion data through enhanced data description.
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