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Better than worst-case design for real-time 
streaming applications 

Traditionally hardware systems are designed using worst-case margins. This 
becomes more expensive (in area, power) with increasing process variation 
(within-die, die-to-die). We propose to reduce process margins, by reducing 
traditional manufacturing yield, but at the same time using freedom at the 
application level to offset this variation. As a result, the number of dies that are 
guaranteed to be able to execute a real-time application is improved. 
 
Further reading: 
•  “Better than worst-case design for streaming applications under process 

variation”, Davit Mirzoyan, PhD thesis TU Delft, 2013 
•  “Throughput analysis and voltage-frequency island partitioning for streaming 

applications under process variation” Davit Mirzoyan, et al. ESTIMedia, 2013. 
•  “Process-Variation Aware Mapping of Best-Effort and Real-Time Streaming 

Applications to MPSoCs” Davit Mirzoyan, et al. TECS, 13(61), January 2014. 



© Kees Goossens <k.g.w.goossens@tue.nl> 
Eindhoven University of Technology 2 

2 

© Kees Goossens 
www.compsoc.eu 

MPSOC 
2014-07-07 

2 
worst-case design 
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die-to-die and within-die processing variation 

•  # blocks meeting ftg = 300 MHz 
•  smaller technologies è larger variation è larger guard band 

required guard band (indicative) 



© Kees Goossens <k.g.w.goossens@tue.nl> 
Eindhoven University of Technology 3 

3 

© Kees Goossens 
www.compsoc.eu 

MPSOC 
2014-07-07 

4 
better than worst-case design 
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better than worst-case design 
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6 
reduce the guard band 

•  lowers # blocks meeting the target frequency 
•  and also the block’s area 

© Kees Goossens 
www.compsoc.eu 

MPSOC 
2014-07-07 

7 
variability & throughput  

•  worst-case cycles per actor 
•  frequency of resources, taking into account variation 
•  worst-case execution time per actor, taking into account mapping 
•  mapping depends on the actual maximum frequencies 
•  throughput = reciprocal of maximum cycle mean of WCETs of actors 
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1 1 1 
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variation-aware mapping worst-case mapping 
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application yield for modem application 

•  many platforms due to variation 
•  multiple bindings 
•  # platforms meeting throughput 

required 
throughput 
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better than worst-case design 
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= wafer area / die area * yield 

rarea = 1-0.0033*rgb [Jeong, et al., Impact of guardband reduction on 
design outcomes: A quantitative approach. Trans. on Semiconductor            

  Manufacturing (SM), 22(4), 2009] 
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modem application 

SB = single binding; no run-time configuration required 
MB = multiple bindings; run-time configuration required 
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modem application 
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worst-case design flow 
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better than worst-case design flow 
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end 

for further information 
www.compsoc.eu 
Kees Goossens <k.g.w.goossens@tue.nl> 
Electronic Systems Group 
Electrical Engineering Faculty 
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more information: www.compsoc.eu 

•  CompSOC overview in SIGBED’13 and in  
Multiprocessor System-on-Chip. Huebner (ed), Springer, 2010 

•  Aethereal real-time NOC, DAC’10 
•  Real-time DRAM memory controller, DATE’13, ECRTS’14 
•  CompOSe RTOS, MICPRO’11 
•  CoMiK microkernel, DATE’14 
•  Composable power management, SAMOS’11 
•  Design flow, FPGA World’13 
•  SDF3, DAC’06 http://www.es.ele.tue.nl/sdf3/ 
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the current CompSOC team 

•  Eindhoven university of technology 
–  Kees Goossens (team leader) 
–  Gabriela Breaban 
–  Valeriu Codreanu 
–  Sven Goossens 
–  Manil Dev Gomony  
–  Martijn Koedam 
–  Reinier van Kampenhout 
–  Rachana Kumar 
–  Yonghui Li 
–  Andrew Nelson 
–  Shubhendu Sinha 
–  Rasool Tavakoli 
–  Juan Valencia 

•  Prague University 
–  Benny Akesson 

•  close collaboration with the 
dataflow research (SDF3) at TU/e 
–  Sander Stuijk 
–  Marc Geilen 

•  and many others 
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