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Bluehive is a custom 64-FPGA machine targeted at real-
time neural computation exceeding one million neurons.

Bluehive is:

e Highly scalable and extensible with reconfigurable
communication topology

e Suited to algorithms with demanding high-bandwidth and
low-latency communication — unattainable with
commodity CPUs and GPGPUs

e Initially targeting the Izhikevich spiking neuron model but
work is under way to extend to other models

1x 16-FPGA Bluehive box provides:

* Up to 1 million Izhikevich neurons in real-time
1,000 synaptic connections per neuron
1 millisecond sampling interval
Smaller networks faster than real-time

e 16 Altera Stratix IV FPGAs

e 1.5 terabit/s low-latency communication

e Up to 128GB DDR2 DRAM

* 64 gigabit ethernet ports o | > to other
- . FPGAS

e Spiking neuron algorithm mapped to FPGA using a

communication-centric approach,
in BlueSpec SystemVerilog
e Optimised for best use of FPGA and DDR2 memory
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Extrapolated results -

: NEST runs out of memory & NEST encounters bottleneck despite

64k neurons
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