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•  Sparse	Algebra	=	Solving	Sparse	Linear	&	Nonlinear	Systems	of	EquaBons	
•  Physical	systems	are	oEen	modelled	as	large,	sparse	sets	of	nonlinear	equaBons	
•  Sparsity	can	be	exploited	to	improve	performance	&	reduce	storage	size	

What is Sparse Algebra?


Turkish	Power	Distribu0on	Grid	 Corresponding	Sparse	Representa0on	

Source:	U
niversity	of	Florida	Sparse	M

atrix	Collec0on	

Source:		www.geni.org		



Need for Customisa>on in Sparse Algebra


Source:	University	of	Florida	Sparse	Matrix	Collec0on	

Power	System	Simula4on	 Computa4onal	Fluid	Dynamics	 Circuit	Simula4on	Problem	

For	any	sparse	system	–	sparsity	paKern,	value	range,	order	and	
nature	of	the	algorithm	may	be	used	to	improve	performance																				

è	Custom	Compu4ng	for	Sparse	Algebra	



CASK – Custom Architectures for Sparse Kernels


CASK	
	

Custom	
Architectures	for	
Sparse	Kernels	

Sparse	Matrix	
Benchmark	

Open	Source	Tool	
hHp://caskorg.github.io/cask/	

FPL14,	FCCM15,	FPGA16		

Generic	Architecture	 FPGA	Implementa4on	
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Source:	www.nallatech.com		



Custom Architectures for Sparse Kernels




Impact of Automated Customisa>on in Sparse Algebra


•  Support	Arbitrary	
Problem	Size	

Fully	Support	Wide	
Range	Of	Problems	

Generate	Op4mised	
Architectures	

Improve	Performance	and	
Resource	U4lisa4on		

Future:	applica4on-	and	system-specific	op4misa4ons;	run-4me	reconfigura4on;	energy	reduc4on						



Consider	Instance	Specific	Custom	Compu4ng	for	
Sparse	Matrix	Problems!	

	
hOp://caskorg.github.io/cask	


