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Context 

Mul$-core	embedded	real-$me	systems	

Scheduling/mapping	applica$ons	on	target	architecture	

Need	to	evaluate	new	scheduling/mapping	techniques	
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Scheduling algorithms evaluation 

Ø 	Schedulability	analysis	
Use	mathema$cal	formulas	to	prove	schedulability	
	
	

Ø 	Implementa$on-based	
•  	Virtual:	Simulate	the	schedule’s	result	from	algorithm	
•  	Real:	Implement	the	scheduling	algorithm	on	a	plaDorm	

	

Task-set	required	at	any	evalua$on	level	
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High-level	requirements	

Ø 	Unbiased	task-set	
Ø 	Representa$ve	case	
Ø 	Must	be	reproducible/reusable	by	others	
Ø 	Independent	from	par$cular	run$me/architecture	
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Task	model	proper$es	

Ø 	Dependent	and/or	Independent	
Ø 	Periodic	and/or	Sporadic	
Ø 	Single-/Mul$-graph	
Ø 	Mixed-cri$cality	



6/20 

Task-level	proper$es	

Ø 	Worst-Case	Execu$on	Time	(WCET)	
(source	code,	loop	bounds,	...)	

Ø 	Memory	demand	
Ø 	Periodicity	
Ø 	Deadline	
Ø 	Precedence	rela$onship	
Ø 	...	
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Usable	Exis$ng	Solu$ons	Summary	
Synthetic Real application 

Independent Uunifast [1] Task-set generator 
from TACleBench 
[3] 

Periodic 

Uunifast [1] Mälardalen [4] 
combination 

Sporadic 

Dependent TGFF [2] Debie [5], 
Papabench [6], 
Rosace [7] 

Single-graph 

TGFF [2] Multi-graph 
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Other	exis$ng	benchmarks	suites	

Ø 	No	design	for	mul$-core	
Ø 	No	structured	C	source	code	
Ø 	No	iden$fied	Tasks	and	dependency						
Ø 	Under	licence	

	

TACleBench	suite:	not	enough	parallel	benchmarks	

SPEC	CPU	2006,	PolyBench,	ParMiBench,	JemBench,	ParaSuite,	StreamIT,	Parsec,	
UTDSP,	...	



STR2RTS:		
STReamit	to	Real	Time	System	
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StreamIT	background	

Programming	language	&	compila$on	infrastructure	
Benchmark	suite		
	

Sta$c	structure	of	streaming	applica$ons	
	 	graph	of	filters	(fork-join	graph)	

Fixed	data-rate	known	at	compile	$me	
Mul$-level	exploitable	parallelism	

	 	data,	task,	itera$on	parallelism	(pipelining)	



11/20 

Example	of	StreamIt	benchmark:	
radix-2	case	of	a	Fast	Fourier	Transform	
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What	we	propose	

Dependent	tasks	represented	by	a	single-graph	
	 	a	descrip$on	of	the	task’s	dependency	(XML	file)	
		

Every	informa$on	to	compute	a	sta$c	WCET	is	available	
structured	C	source	code,	loop	bounds	(C	source	file)	
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Example	of	STR2RTS	benchmark:	radix-2	case	of	
a	Fast	Fourier	Transform	



14/20 

Example	of	STR2RTS	benchmark:	radix-2	case	of	
a	Fast	Fourier	Transform	
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Example	of	STR2RTS	benchmark:	radix-2	case	of	
a	Fast	Fourier	Transform	
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Exploi$ng	the	StreamIT	infrastructure	



17/20 

Available	benchmarks	
11	benchmarks	
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Proper$es	of	available	benchmarks	
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How	to	
h`ps://gitlab.inria.fr/brouxel/STR2RTS	
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Conclusion	

Dependent	tasks		
Sta$cally	analyzable	
XML	descrip$on	+	structured	C	source	
Inspired	by	StreamIT	

h`ps://gitlab.inria.fr/brouxel/STR2RTS	
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A	necessary	handmade	step	

Ø 	Hard	transforma$on	passes	
Ø 	Loopbound	iden$fica$on	
Ø 	Hard	to	debug	compiler	
Ø 	No	major	commit	in	apps	folder	on	github	for	6	years	


