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Purpose

To perform full-case 
verification 
("Robustness Test ") of 
Flight SW FDIR logic



How?
 By generating test cases 

necessary for formal proof of 
the SW

 By comparing between the 
results of flight SW test and 
our independent test for the 
generated cases



Why?
 It is extremely expensive to 

perform "robustness test" by 
conventional manual testing 



Strategy
 Automatically generate "robustness test" cases from 

the requirement model built by IV&V
 Conduct Monte Carlo Simulation of the flight SW for 

the test cases
 Conduct same Monte Carlo Simulation of the auto-

generated code from the design model built by IV&V
 Perform auto-comparison of the two results using 

the criteria generated from requirement model built by 
IV&V
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Generating Test Cases
Every Possible Combination of 2 
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       Full path verification for 2FT system safety
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Every Possible Combination of 
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       Monte Carlo randomizing of fault injection timing



Generating Test Cases
Every Possible Combination of 2 
Failures
       Full path verification for 2FT system safety

Every Possible Combination of 
Timing
       Monte Carlo randomizing of fault injection timing

Every Possible variation of Data 
Dispersion 
       Monte Carlo randomizing of input data dispersion
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Generating Test Criteria
Identification of state variables and 
their values to be checked
       Define sets of state values required to be observed 
with the given combinations of failures

Auto generation from requirement 
specification
       Generate state definition (see next chart) of the 
system with the given combinations of failures
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Generating Test Criteria
Formal Model of the requirement specification
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Auto Code Generation 
from Design Model

Attitude

State Value

DEFINITION

= Nominal

     IMU is functional  T 

     GPS is ifunctional  T 

     Rate < 0.1deg/s  T 

= Off-Nominal

     IMU is functional  F  *  *

     GPS is ifunctional  *  F  *

     Rate < 0.1deg/s  *  *  F

boolean Attitude () 

{

  if (IMU())

    cnd[0] = "T";

  else cnd[0] = "F";

    

  if (GPS()) 

    cnd[1] = "T";

  else cnd[1] = "F";

    

  if (Rate()<0.1) 

    cnd[2] = “T”;

  else cnd[2] = “F”;

    

  if((strcmp(cnd[0], “T”)) &&

     (strcmp(cnd[1], “T”)) &&

     (strcmp(cnd[2], "T")))

        return TRUE;

  else   return FALSE;
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Verify the Generated Code wrt 
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Compare the Auto-sim result 
with Flight SW test result
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