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Fully automated model generation in PyNEST
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NESTML is a concise modeling language for neuron and synapse models. It comes with a software toolchain
to generate efficient simulation code for different target platforms.

Previously, all used neuron-synapse combinations involving synapse models with a dependency on post-
synaptic variables, such as spike-timing dependent plasticity (STDP), had to be provided manually to NESTML
before running the simulation. We have now developed a just-in-time (JIT) framework that eliminates this
step, by intercepting function calls in PyNEST and invoking the NESTML workflow and making all model
classes available for use in the network simulation in a completely automated manner.

One drawback of this approach, however, is that neuron parameters only become available after model in-
stances have been connected, as connection with a synapse model like STDP might modify the parameters
of a neuron model. Caching such attributes on the Python level at create-time could solve this problem, but
doubles the amount of memory required. To overcome this issue, we instead have modified the data structures
holding the model parameters in C++ by making the model independent of its parameters, which also opens
up possibilities for future optimizations.
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