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Overview 
  Filling the gap between conventional SIL and HIL 

simulations 
  Validator concepts and architecture 
  validation and verification scenarios 

  advanced debugging 
  migration of legacy systems 
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What should be simulated? 
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Why do we need improved simulation support? (I) 

  SIL simulation not sufficient for 
verification and validation: 

  simulated (functional) behavior ≠ 
actual behavior on execution platform 
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benefits of timed model 
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What do we simulate? 
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Co-simulation of plant and controller tasks 

  separate simulations, but typically on same PC: 
  plant simulation: eg, MATLAB/Simulink 
  controller task simulation: Validator 
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Why do we need improved simulation support? (I) 

  simulated (functional) behavior ≠ 
actual behavior on execution platform 
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Why do we need improved simulation support? (II) 
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Why do we need improved simulation support? (III) 
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Validator 
architecture 
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Validator usage 
scenarios 
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benefits of timed model 

turn reverse 
debugging  

on/off 
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benefits of timed model 



© 2011, chrona.com  29 Simulation with the Validator, School of Automotive Software Engineering, Nagoya, Japan 

benefits of timed model 
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benefits of timed model 
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What it takes: set-up of 
a Validator simulation 
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Currently supported ... 

  co-simulation of 
  a plant represented as variable-step model in 

MATLAB/Simulink or Ptolemy II 
  controller software written in C 
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Platform specification 

  operating system: scheduling, resource 
management and communication between tasks 
  Validator library: OSEK specification 

  functionality and timing of common hardware parts 
such as interrupt controller, timers, bus controllers, 
hardware sensors and hardware actuators  
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Execution time analysis and source code annotations 

  Execution time analysis of the application code, eg, 
with program analysis tools such as AbsInt’s 
Advanced Analyzer (a3) tool.  

  Instrumentation of the code with execution time 
information. 

  Instrumentation with callbacks at spots to pass 
control to the Validator simulation engine for the 
execution of the tasks. 

  Generation of what we call the Validator interface 
code between the Validator simulation engine and 
the tasks. 
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Validator summary 

  accurate simulation 
  simulated behavior = behavior on execution 

platform 
  fast 
  advanced debugging, including reverse 

debugging across preemption points 
  straight-forward to set up: mostly automated 

  allows solid verification and validation of real-
time embedded systems	
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Thank you for your attention! 


