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Brian 2 is a fundamental rewrite of the Brian [1,2] simu-
lator for spiking neural networks. Brian is written in the
Python programming language and focuses on simplicity
and extensibility: neuronal models can be described
using mathematical formulae (differential equations) and
with the use of physical units. Depending on the model
equations, several integration methods are available, ran-
ging from exact integration for linear differential equa-
tions to numerical integration for arbitrarily complex
equations. The same formalism can also be used to spe-
cify synaptic models, allowing the user to easily define
complex synapse models.

Brian 2 keeps most of the syntax and functionality
consistent with previous versions of Brian, but achieves
more consistency and modularity as well as adding new
features such as a simpler and more general new formu-
lation of refractoriness. A consistent interface centered
around human-readable descriptions using mathematical
notation allows the specification of neuronal models
(including complex reset, threshold and refractory con-
ditions), synaptic models (including complex plasticity
rules) and synaptic connections. Every aspect of Brian 2
has been designed with extensibility and adaptability in
mind, which, for example, makes it straightforward to
implement new numerical integration methods.

Even though Brian 2 benefits from the ease of use and
the flexibility of the Python programming language, its per-
formance is not limited by the speed of Python: At the core
of the simulation machinery Brian 2 makes use of fully
automated runtime code generation [3], allowing the same
model to be run in the Python interpreter, in compiled C+
+ code or on a GPU using CUDA libraries[4]. The code
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generation system is designed to be extensible to new tar-
get languages and its output can also be used on its own:
for situations where high performance is necessary and/or
where a Python interpreter is not available (for example for
robotics applications), Brian 2 offers tools to assist in
assembling the generated code into a stand-alone version
that runs independently of Brian or a Python interpreter.
To ensure the correctness and maintainability of the
software, Brian 2 includes an extensive, full coverage
test suite. Debugging of simulation scripts is supported
by a configurable logging system, allowing simple moni-
toring of the internal details of the simulation process.
Brian is made available under a free software license and
all development takes place in public code repositories [5].
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