MANCHESTER

1824
"?E L | L | L | | L h L | k
Lm =
¥ Maintaining Real-Time Synchrony on SpiNNaker spiNNaker
==
=X .
Qv " o L
<
=% Sergio Davies, Alexander Rast, Francesco Galluppi, and Steve Furber
L | k ‘l h L | L | ‘l
SpiNNaker system details Synchronization details
SpiNNaker Barrier synchronization
* A three—step synchronization procedure (for multiple chip simulations):
Optimised custom—designed integrated circuit inspired by the biological functions of the human brain.
CHIP CHIP CHIP CHIP GO: 0x00 E:OHlli E:lHlli GO: 0x00
Go: ox00| (0,1) (1,1) |co: oxo00 Go: oxo0f (0,1) (1,1) [co: 0x00 ' "slave” 'slave" |
"slave” "slave” "slave" "slave"
Reay T y
Ready chi 1): Ox C C
ReaﬂicE?EE?joi;gxgg (o|-,|(I)F; (1|-,|(I)F; GO: 0x00 Ready chip (0,1): 0xo1| CHIP CHIP Ready chip (0.0): 0x01 CHIP CHIP
Ready chip (1. 1) 0x001'master” "slave” Ready chip (1,0): 0x01(  (0,0) (1,0) |Go: 0x00 Resdy cip (11 0x01 Pmaster| = | raimeer |
| Ready chip (1,1); 0x01 "master" <Teady "slave" mals er Go Slave
Ethernet Ethelrnet Ethernet
\ Reset state Ready state Go!
e N
Human brain SpiNNaker system SpiNNaker test board SpiNNaker test chip Simulat ion -t iming
« 65,000+ SpiNNaker chips: * Evolution of the simulation on multiple chips
* Fach chip contains 18 ARM9 cores each simulating ~1, 000 neurons (2 ARM9 cores in the test chip); S
 Total: 1 billion+ neurons; ceeol ..., CHIP (0.0)] e S m C“""°°)‘—-—-—-—>
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Features Of SDlNNaker Chlp Simulation without any Simulation perfectly Real simulation using the
synchronization synchronized barrier synchronization
SpiNNaker mimics the brain in numerous ways:
+ Resilient to individual component failure: «  Asynchronous event based communication: * Examples of simulation running on the SpiNNaker system with the slight de—synchronization.
e Maximum power efficiency; * High performance through many small elements. -
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