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Overview

• MARS system : 
overview and requirements

• UML model and overview of tools
• Verification experiments
• Conclusions
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MARS overall architecture

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Architecture
Timing requirements of the Databus Manager
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Model architecture

: DatabusManager

AltMsgTimeoutCount : int
NavMsgTimeoutCount : int
altDataTimer : Timer
navDataTimer : Timer

: ContollerMonitor

currentStatus : int
previousStatus : int

: DatabusController

status : int

altDataSource : DataSource

cOffset : Clock
tPeriod : Timer
cJitter : Clock

navDataSource : DataSource

cOffset : Clock
tPeriod : Timer
cJitter : Clock

MARS system Environment

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Architecture
Timing requirements of the Databus Manager
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Data bus manager: 
timing requirements

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Architecture
Timing requirements of the Databus Manager
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UML and tools

• OMEGA UML profile [http://www-omega.imag.fr/]
(executable semantics)
– active components, state machines
– asynchronous signals & synchronous calls
– precise timing (TA w/ urgency), dynamic priority
– safety properties : observers

• IFx toolset [http://www-if.imag.fr/]
– simulation
– model checking
– test generation,...

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model
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Environment model : data sources

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model
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property : measuring reactivity R1

duration

Absence of transmission is discovered within delay BR1

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model
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Model of the Databus Manager

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model

ControllerError

Operational

BusError

/timeout(altDataTimer)//
begin
 AltMsgCount := 0;
 altDataTimer.set(25)
end

/evNavDataMsg()//
begin
 NavMsgTimeoutCount := 0;
 navDataTimer.set(35)
end

/evControllerError()//begin
  navDataTimer.reset();
  altDataTimer.reset()
end

/evAltDataMsg()//
begin
 if (AltMsgCount < 2) then
   AltMsgCount := AltMsgCount + 1
 endif;
 altDataTimer.set(35)
end

[NavMsgCount >= 2 and AltMsgCount >= 2]/begin
 NavMsgTimeoutCount := 0;
 AltMsgTimeoutCount := 0
end

/timeout(navDataTimer)//
begin
 NavMsgCount := 0;
 navDataTimer.set(25)
end

/timeout(navDataTimer)//
begin
 NavMsgTimeoutCount := NavMsgTimeoutCount + 1;
 navDataTimer.set(25)
end

[NavMsgTimeoutCount = 3 or AltMsgTimeoutCount = 3]/begin
  NavMsgCount := 0;
  AltMsgCount := 0
end

/evNavDataMsg()//
begin
 if (NavMsgCount < 2) then
   NavMsgCount := NavMsgCount + 1
 endif;
 navDataTimer.set(35)
end

/timeout(altDataTimer)//
begin
 AltMsgTimeoutCount := AltMsgTimeoutCount + 1;
 altDataTimer.set(25)
end

/evAltDataMsg()//
begin
 AltMsgTimeoutCount := 0;
 altDataTimer.set(35)
end

/begin
 NavMsgCount := 0;
 AltMsgCount := 0
end

/evControllerError()//begin
  navDataTimer.reset();
  altDataTimer.reset()
end

/evControllerOK()//
begin 
 NavMsgCount := 0;
 AltMsgCount := 0
end
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Verification shows: reactivity property holds

Operational

BusError

ControlerError

2 consecutive good 
receptions from both 
sources 

(both counters >= 2)

3 consec. losses
from 1 source 
(one counter =3)

reception counting
(timer = p + 2 * j)

loss counting

(timer = P + 2*j 
or P after a loss)

reset 
counters

Abstract model, Version 1:  for every sender
• Determine for every period “signal ok” or “signal loss” and count them

• in state operational:  count consecutive losses 
• in state BusError: count consecutive receptions

• Depending on counter values decide if status switch is needed 

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model
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MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model

Operational

BusError

ControllerError

upon two consecutive 
good receptions from 
both sources 

(both counters >= 2)

upon 3 consecutive 
losses from one source
(timer = 3 * C + 2 * j)

loss counting
(timer = C + 2 * j)

data reception

data 
reception

reset 
counters

Version 2:  Asymmetric
• In state operational, look for a “long timeout” (3*C +2*j) – no need for 

counter
• in state BusError, no change

Verification shows: this version is less  reactive
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compositional re-design 
⇒ better abstraction results

• Error logic parametric in the number of receivers
• Project property to a single receiver
• Consider 1 concrete receiver and abstract all others

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Language / tool overview
Environment & requirements model
Functional model
A compositional version of the functional model
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Verification parameters and results

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions

Parameters and results
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Conclusions

• Push button verification for whole systems –
not there yet !

• Still useful for analysis of "hard points"

• Essential success factors :
– "user-friendly" language and tools
– use of abstractions

• easy ones (~ automatic) : timing relaxation, …
• harder ones : design refactoring ← "design for 

verification" skills

MARS overview and requirements
UML model and overview of tools

Verification experiments
Conclusions
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