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What is SpiNNaker?

SpiNNaker



SpiNNaker Project
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Application Areas
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“Traditional” Architecture
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ARMO968 Processor
200Mhz
No Memory Mgmt
No Floating Point

32Kb Instruction
Memory (Fast)

64Kb Data
Memory (Fast)

Direct Memory
Access (DMA)
Controller

32Kb Shared System
RAM

128MB Shared 100Mb/s Ethernet

SDRAM (Slow) Router

1024 Routing Entries
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a SpiNNaker Multicast
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SplNN 3 board (~4W) SpiNN 5 board (~60W)
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Building SpiNNaker Machines
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1200 Boards, ~1 Million Cores, 100KW
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Using SpiNNaker: Software

SpiNNaker



Software Stack
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Chlp Neural Network Software

Instruction Memory

Low Level API
Event Driven API
Application Code

Router

Data Memory
Spike Sending / Receiving

E Neuron States
pike SDRAM Lookup Tables

ARM Processor

SDRAM Port

Synaptic States
Recorded Data

Event Handling
Neuron State Update
Spike Processing

DMA Controller

Transfer Synapses from/to
SDRAM SpiNNaker
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Weights and Delays

Spike
Delay = 36

Spike
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Alternative Mappings

Presynaptic Postsynaptic Presynaptic Postsynaptic
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Host Neural Network Software
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MENSEEEN Host Neural Network Software
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Projection
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izm Loading Neural Network Connectivity

~1.5 Hours

~8 Hours
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- Projection -

~ 1.5 minutes

~3.5 minutes

~1 minute I
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Execution: Time Scaling
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Live 1/O Support

Spikes or Commands

SpynnakerLiveSpikes
Connection

SpynnakerPoissonControl
Connection e e e e

EthernetControl
Connection Voltages




e o Access to SpiNNaker
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Cortical Microcircuit Model
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Cerebellum Model (in progress)
96,737 Neurons

Excitatory connections

— Inhibitory connections
Ascending Axons
Parallel Fibres

~30,000
Synapses per
Neuron

~3,000 Spikes

per 0.1ms

Glom SpiNNaker

»



Sensory Input: SpiNNakEar

Auditory
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Signal flow
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Excitatory
population

Inhibitory
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Virtual Environments: Breakou

oA o
D e AT

§ EEIEy S

©£3900 9006 X 207 XN




& Virtual Environments: OpenAl Gym

SpiNNaker
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V|rtual Neurorobotics Environment

Holodock Husky Braitenberg experiment on SpiNNaker /




Robotics
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A 4-chip SpiNNaker Machine

USB-AER Board
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Caviar 40 pin

Caviar 40 to 20 pin
converter

USB to host
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Cerebellum
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Non- NeuraIAppllcatlons Particle Filter
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The Future
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SpiNNaker 2: JIB 1 Test Chip
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SpiNNaker 2

Inter-Chip Inter-Chip Host
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WEREEEE SpiNNaker 2 Softwa e
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Live
/O

Simulation Control
(Mapping, Execution,
Data Input/Output, etc.)

[ Event Driven API++ }
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