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BrainScaleS-2

o Physical model (mixed-signal) with
accelerated model dynamics (~ 103)

o AdEx neurons, synapses with correlation sensors

o Support for ‘online’ updates of neuron parameters,
synapses and network topology

o Programmable plasticity (via embedded SIMD
processors and per-synapse observables)

o Structured neurons & nonlinear effects of dendrites
@ Non-spiking operation mode
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BrainScaleS-2 Systems

o Hardware setups
o Single-chip lab systems — local and remote users
o (Mobile systems — embedded operation)
o (Multi-chip systems — under development)
— “Network-attached accelerators”
o Abstraction levels in software:
o PyNN.brainscales (and hxtorch.snn)
o Lower-level layers for configuration and control
— APIs for modeling, commissioning and development
o Time-shared hardware resource

o Experiment service for interactive (0(10 ms)) access
from Collab (& soon federated resources/HPC)
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Neuromorphic “Programming Mode

o Neurons & Morphology
o Synapses & Topology
o Stimulus, recorded observables — 1/0

o Controllers:

o Host computer
o FPGA
o Embedded processors
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Neuromorphic “Programming Model”

o Neurons & Morphology
o Synapses & Topology
o Stimulus, recorded observables — 1/0
o Controllers:
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Neuromorphic “Programming Mode

o Neurons & Morphology
o Synapses & Topology

o Stimulus, recorded observables — 1/0

o Controllers:

o Host computer
o FPGA
o Embedded processors

man Brain Proje

|"

host computer BrainScaleS-2

-~

static config -
" | playback
PrOgrams

time evolution

)

) =
execution responses Al

delayed post-execution —
B —
computation J'

class HomeostaticSynapse (pynn PlasticityRule,

¥
e gornat(.. )

ynapse_type = Hone
pynn.Projactio

synapse_type-synapse_type)

Neuromorphic Computing with BrainScaleS

spike encoding /
input spike trains

0 7lms] 30
| IS

Co-funded by

the European Union



Summary

o Interactive access to accelerated
neuromorphic BrainScaleS via EBRAINS T 58 S o 5 il
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o Join the hands-on session! ey
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