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canHighColor = ((medium ∧ (goHigh ∧ c)) ∨ (…)) ∧ ((bw ∧ (goColor)) ∨ (color ∧ not(goBw)))
... ↳ canHigh = TRUE ↳ canColor = TRUE
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canHighBw = ((…) ∨ (high ∧ not((goMedium ∨ not(a)) ∨ (goLow ∨ not(a))))) ∧ (…)
…  

canMediumBw = ((high ∧ (goMedium ∨ not(a))) ∨ (…)) ∧ ((color ∧ goBw) ∨ (…))
…

canLowBw = ((high ∧ (goLow ∨ not(a))) ∨ (…)) ∧ ((color ∧ goBw) ∨ (…))
...

↳ canHigh = FALSE, because 'a' is set to FALSE

↳ canMedium = TRUE, (a = FALSE) ↳ canBw = TRUE

↳ canBw = TRUE, (a = FALSE) ↳ canBw = TRUE
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Control specification : a transversal problem in 
reconfigurable SoC design

 •

How to make it easier to specify,  and how to 
make it safe ?

 •

Definition of a Model Driven Engineering 
based approach

 •

Usage of formal methods, and integration 
into the design flow

 •

FAMOUS
ANR

MARTE modeling

Metamodel extension

Weights valuations Control specification

     Application task graph

                          Behavior specification

Implementations mappings

Non-functional properties

Metamodel extension

Conclusions References
Brings Discrete Controller Synthesis (DCS) to SoC modeling •

MDE oriented methodology, with MARTE extension for control 
specification

 •

Makes DCS more usable in practice •
Enable dynamic (on-line) decision •
Decision relies on accessible (ie. allowed) configurations •

P. Ramadge, W. Wonham. "Supervisory control of a class of discrete event 
processes". Analysis and Optimization of Systems. 1984

 •

S. Kent. "Model Driven Engineering". IFM. 2002 •
INRIA Sardes Team. "BZR synchronous language". http://bzr.inria.fr/ •
S. Guillet et al. "Designing formal reconfiguration control using UML/
MARTE". ReCoSoC. 2012
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Configuration {High;Bw} : 
qos=13, power=15!
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Generic execution flow, containing a global loop managing the 
system configuration upon the reception of events.

Controller(okHighColor, okHighBw, okMediumColor, okMediumBw,
   okLowColor, okLowBw, goHigh, goMedium, goLow, goColor, goBw)
returns(canHighColor, canHighBw, canMediumColor, 
   canMediumBw, canLowColor, canLowBw)

atLeastOne = (((false -> pre(canHighColor)) ∧ okHighColor) ∧
((true -> pre(canMediumColor)) ∧ okMediumColor) ∧
((false -> pre(canLowColor)) ∧ okLowColor) ∧
((false -> pre(canHighBW)) ∧ okHighBW) ∧
((false -> pre(canMediumBW)) ∧ okMediumBW) ∧
((false -> pre(canLowBW)) ∧ okLowBW))

atMostOne = (¬(
(okHighColor ∧ 
   (okMediumColor ∨ okLowColor ∨ 
      okHighBW ∨ okMediumBW ∨ okLowBW)) ∧
(okMediumColor ∧ (okLowColor ∨ okHighBW ∨ 
   okMediumBW ∨ okLowBW)) ∧
(okLowColor ∧ (okHighBW ∨ okMediumBW ∨ 
   okLowBW)) ∧
(okHighBW ∧ (okMediumBW ∨ okLowBW)) ∧
(okMediumBW ∧ okLowBW)))

assume(atLeastOne ∧ atMostOne)

enforce((canHighColor ∨ canMediumColor ∨ canLowColor ∨ 
   canHighBW ∨ canMediumBW ∨ canLowBW) ∧ 
(((power * -1) ≤ -16) ∨ ((qos * -1) ≤ -14))))

with(a,c)

canHigh = (medium ∧ (goHigh ∧ c)) ∨ (low ∧ (goHigh ∧ c)) ∨ 
(high ∧ ¬((goMedium ∨ ¬(a)) ∨ (goLow ∨ ¬(a))))

canMedium = (high ∧ (goMedium ∨ (¬(a))) ∨ (low ∧ (goMedium)) ∨ 
(medium ∧ ¬((goHigh ∧ c) ∨ (goLow)))

canLow = (medium ∧ (goLow)) ∨ (high ∧ (goLow)) ∨ 
(low ∧ ¬((goMedium) ∨ (goHigh ∧ c)))

canColor = (bw ∧ (goColor)) ∨ (color ∧ ¬(goBW))
canBW = (color ∧ (goBW)) ∨ (bw ∧ ¬(goColor))

canHighColor = canHigh ∧ canColor
canHighBW = canHigh ∧ canBW
canMediumColor = canMedium ∧ canColor
canMediumBW = canMedium ∧ canBW
canLowColor = canLow ∧ canColor
canLowBW = canLow ∧ canBW

(qos,power) =
if(okMediumBw) then (18,27) else (
if(okMediumColor) then (15,28) else (
if(okLowBw) then (19,24) else (
if(okLowColor) then (16,25) else (
if(okHighBw) then (13,15) else (
if(okHighColor) then (10,16) else (
(0,0)))))))

Taking decision inputs 
and returning accessible 
configurations

One accessible 
configuration... 

... and only one...

... is supposed to be 
selected by a decision 
system

Two control objectives :
- there is always one 
accessible configuration
- power > 16 or qos > 14

Two controllables : a, c

States accessibility 
definition

Configurations 
accessibility definition

Weights computations


