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65	years	ago…	
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Bio-inspira7on	

•  Can	massively-parallel	compu?ng	
resources	accelerate	our	understanding	of	
brain	func?on?	

•  Can	our	growing	understanding	of	brain	
func?on	point	the	way	to	more	efficient	
parallel,	fault-tolerant	computa?on?	
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Building	brains	
•  Brains	demonstrate	
– massive	parallelism	(1011	neurons)	
– massive	connec?vity	(1015	synapses)	
–  excellent	power-efficiency	
•  much	beMer	than	today’s	microchips	

–  low-performance	components	(~	100	Hz)	
–  low-speed	communica?on	(~	metres/sec)	
–  adap?vity	–	tolerant	of	component	failure	
–  autonomous	learning	
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The	Human	Brain	Project	

•  An	EU	ICT	Flagship	project	
– headline	€1B	budget	

•  €54M	ini?al	funding	
–  1st	October	2013	to	31st	March	2016	
–  ~€900k	to	UoM	

•  next	7.5	years	funded	under	H2020	
–  subject	to	review	of	ramp-up	phase	a_er	18	months	

– 80	partner	ins?tutes,	150	PIs	&	Cis	
•  Open	Call	extended	this	

– originally	led	by	Henry	Markram,	EPFL	

5	



The	Human	Brain	Project	
•  Research	areas:	
•  Neuroscience	

•  neuroinforma?cs	
•  brain	simula?on	

•  Medicine	
•  medical	informa?cs	
•  early	diagnosis	
•  personalized	treatment	

•  Future	compu?ng	
•  interac?ve	supercompu?ng	
•  neuromorphic	compu?ng	
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SpiNNaker	project	
•  A	million	mobile	phone	
processors	in	one	
computer	

•  Able	to	model	about	1%	
of	the	human	brain…	

•  …or	10	mice!	
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Design	principles	

•  Virtualised	topology	
– physical	and	logical	
connec?vity	are	decoupled	

•  Bounded	asynchrony	
– ?me	models	itself	

•  Energy	frugality	
– processors	are	free	
–  the	real	cost	of	computa?on	
is	energy	
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SpiNNaker	system	
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SpiNNaker	chip	

Mul?-chip	
packaging	by	

UNISEM	Europe	
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Chip	resources	
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Mul7cast	rou7ng	
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Problem	mapping	
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SpiNNaker	machines	
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103 104 105 

864	cores	
-	drosophila	scale	

20,000	cores	
–	frog	scale	

100,000	cores	
–	mouse	scale	
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72	cores	

-	pond	snail	scale	



Building	the	HBP	machine	
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SpiNNaker	machines	

•  HBP	plaiorm	
–  500,000	cores	
–  6	cabinets	

(including	server)	

•  Launch	
–  30	March	2016	
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‘Diabolical’	sudoku	solved	
•  36,400	neurons,	12.7M	synapses	

S.	Habenschuss,	Z.	Jonke,	and	W.	Maass,	“StochasAc	computaAons	in	corAcal	
microcircuit	models”,	PLOS	ComputaAonal	Biology,	9(11):e1003311,	2013.	
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Spaun	

Chris	Eliasmith	et	al,	Science	vol.	338,	30	Nov	2012	
SpiNNaker	port	by	Andrew	Mundy		

Cluster	machine:	
•  2.5	hours/sec	

SpiNNaker:	
•  12,000	ARMs	
•  15x	48-node	PCBs	
•  real-?me	-	soon!	



Conclusions	

•  SpiNNaker: 
•  has been 15 years in conception… 
•  …and 8 years in construction, 
•  and is now ready for action! 

•  ~90 boards with groups around the world 
•  500,000 core machines built 

•  1M core machine to follow soon 
•  large models: Spaun, …? 

•  HBP is supporting s/w development 
•  leading to open access 
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