
	A	POSIT	Compute	Engine	for	
HPC	and	ML		
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Introduction	

We	have	developed	a	
POSIT	Compute	Engine	
(PCE)	and	established	
that	our	algorithms	
achieve	full	accuracy	
targets	

arm	

RISC
-V	

Seamless	integration		

POSIT	(N,	es)	is	a	real	
number	representation	
system	that	has	the	
potential	to		outperform	
IEEE	754	
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The	POSIT	Compute	Engine	

PCE	can	also	
incorporate	a	USB3	
interface	and	used	as	
an	external	
“accelerator”	for	C	
programs	executing	in	
a	Laptop	or	Intel	PCs	

PCE	can	be	
optimized	for	low	
power	and	used	in	
battery	powered	IoT	
devices	for	ML	in	
consumer	form	
factors	

The	PCE	can	be	a	
game	changer	both	
for	ML	and	HPC	
applications	
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POSIT	COMPUTE	ENGINE	–	WIP	

Modify	GCC/LLVM	so	
that	existing	C	codes	
can	directly	offload	to	

PCE	

Build	a	USB	based	
accelerator	on	FPGA	

Enhance	PCE	to	
accommodate	a	
Vector	Processing	

Engine	(VPE)	
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POSIT	COMPUTE	ENGINE	–
CUSTOMISATION		

Define	and	create	a	
family	of	Engines	with	

varying	levels	of	
pipeline	depth	and	/	
or	scalar	parallelism	

for	ML	or	HPC	

Integrate	into	the	
RISC	V	Instruction	

Execute	Engine;	add	
Exception	Handler;	
Cache	and	Memory	

Control		

Update	GCC/LLVM	to	
accommodate	all	
POSIT	and	VPE	
Instructions	

Silicon	Prototype		



POSIT	INSTRUCTIONS	FOR	RISC	V	
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POSIT	INSTRUCTIONS	-1	
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POSIT	INSTRUCTIONS	-	2	
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POSIT	Datapath	-	1	
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POSIT	Datapath	-	2	
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POSIT ERROR CHARACTERIZATION 
SUMMARY

POSIT Function Summary
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POSIT	SIGMOID	FUNCTION	

The	approximate	sigmoid	computes	in	1	cycle;	POSIT	
(16,1)	or	(8,0)	is	the	preferred	usage	

It	is	possible	(not	yet	implemented)	to	do	2	(or	4)	such	
computes	per	cycle,	or	embed	inside	a	Branch	

Instruction	without	additional	overhead	

It	can	significantly	improve	ML	algorithm	speeds	

Sg (x) ~ 12 cycles (in PCU) 

0.5+0.5*tanh(x) ~ 13 cycles (in PCU) 
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POSIT	FOR	ML	ACCELERATION	

POSIT(32,2)	can	consistently	deliver	end	accuracies	>	8	-	9	digits.	This	is	
equivalent	to	end	accuracies	achieved	by	double	precision	float	

• Thus	simply	migrating	to	POSIT	will	halve	the	memory	BW	and	
computational	complexity	of	Real	Number	computation	without	sacrificing	
end	accuracy	

The	approximate	sigmoid	computes	in	1	cycle	and	if	used	can	additionally	
further	reduce	computational	load	

Thus	POSIT	can	enable	migration	of	many	ML	Algorithms	from	Cloud	to	Edge	
	



Interested? Questions? 
Suggestions? 

Please contact us at: 
enquiry@sensonics.in 

	


