MC/DC

* MC/DC is defined in DO-178B/ED-12B, -“Software @&derations in
Airborne Systems and Equipment Certification”, dabeecember 1,
1992.

¢ Definition of MC/DC:

(1) Every pointof entry and exit in the program has been invokedast
once

(2) Every conditiorin a decision in the program has takéirpossible
outcomesat least once

(3) Every decisiorin the program has takexti possible outcomest least
once

(4) Each conditiorin a decision has been shownridependenthaffect
that decision's outcome. A condition is shown titejpendently affect a
decision'soutcomeby varying just that condition while holdiriged all

other possible conditions

MC/DC o o

* MC/DC criteria is stronger than Condition/Decision

* 100% MC/DC will guarantee that each simple condition will not be
masked by the other conditions.

* Consider the following decision: x < 0 ORy < 0

e If x = —1, then x < 0 is true and it will mask the condition y < 0, since
no matter y < 0 is true or not, the whole decision will be evaluated to
true.

* 100% MC/DC guarantees 100% C/D




Difference Between Coverage Criterias

I -
Table 1. Types of Structural Coverage
Coverage Criteria Statement | Decision | Condition | Condition/ | MC/DC | Multiple
Coverage | Coverage | Coverage | Decision Condition
Coverage Coverage
Every point of entry and exit in the . . . . .
program has been invoked at least
once
Every statement in the program .
has been invoked at least once
Every decision in the program has . . . .
taken all possible outcomes at least
once
Every condition in a decision in the . . . .
program has taken all possible
outcomes at least once
Every condition in a decision has . o
been shown to independently affect
that decision’s outcome
Every combination of condition .
outcomnes within a decision has
been invoked at least once

Hayhurst, Kelly; Veerhusen, Dan; Chilenski, JohierBon, Leanna
(May 2001). "A Practical Tutorial on Modified Comidin/ Decision

Coverage". NASA.

MC/DC Example

* Considering the following code:

intisReadyToTakeOff(int a, int b, int c, int d)

{

if(((a==1) [|(b == 1)) && ((c == 1) || (d == 1)))
return 1; else return O;

}
ti:<a=0b=1c=1d=1>

Ty =1t;:<a=0,b=0,c=0d=1> 100% C/D
t3:<a=1,b=0,c=0d=0>
t;:<a=1,b=0,c=1d=0>
t,:><a=1,b=0,c=0d=1>

T,=<t3:<a=0b=1c¢c=0d=1> 100% MC/DC
ty:<a=1,b=0,c=0d=0>
t;:<a=0,b=0,c=0d=1>




MC/DC Example
t1:<a=1,b=0,c=1,d=0>
t,;y<a=1,b=0,c=0d=1>
T, =<t3:<a=0b=1c=0d=1> 100% MC/DC
tp:;<a=1,b=0,c=0d=0>
t;:<a=0,b=0,c=0d=1>
t, + ts shows the effect of @ = 1; tq+ tyshows the effect of ¢ = 1;
* Valuesof b, ¢, d int, and t5 * Valuesofa, b, d inty and t4
are same. are same.
* whena=1,t, > true; * whenc =1, t; > true;
* when a = 0, t; > false; + whenc =0, t, > false;
t3 + ts shows the effect of b = 1; t, + t4 shows the effect of d = 1;
* Valuesofa,c,dint;andtg * Valuesofa, b, cint, and t,
are same. are same.
* when b =1, t3 2 true; * whend = 1,t, 2 true;
* when b =0, t5 > false; * whend = 0, t, > false;
STAR Laboratory.of Adva on Software Technology
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Using Logiscope TestChecker




How Does Logiscope TestChecker Work?

Create

Visual Studio

[project].mak

., Import makefile
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Binary Code

Requirement

The self-check module will check the status ofndiees of a airplane, then
return if the airplane can take off.

*The airplane shall be able to take off with at e of the enginel and
engine2 on, and at least one of the engine 3 agided on.

E2

El

E3
E4




Source Code
int isReadyToTakeOff(int enginel, int engine2, int eradl, int engine4)
{

if(((enginel == 1) ||(engine2 == 1))
&& ((engine3 == 1) || (engine4 == 1)))
{
return 1;
}
else
{
return O;
}
}
Source Code
100% C/D coverage
Test engine | engine | engine | engine | Result | Oracle
cases |1 2 3 4
1 0 1 1 0 1 1
2 0 0 0 1 0 0
3 1 0 0 0 0 0




Requirement

The self-check module will check the status ofndiees of a airplane, then
return if airplane can take off.

*The airplane shall be able to take off with at fese of the enginel and
engine2 on, and at least one of the engine3 andexhgn.

*New requirement;
*The airplane shall not be able to take off withiaagd off.

Source Code
Test engine | engine | engine | engine | Result | Oracle
cases |1 2 3 4
1 0 1 1 0 1 1
100% C/D
2 0 0 0 1 0 0
3 1 0 0 0 0 0

* Although these test cases achieved 100% C/D coggbam is not
revealed, since with respect to all test casesneBg-= 0 can not directly
effect the decision’s outcomes.

¢ In another word, with respect to all test casegire8 == 0 is masked by
other conditions.




Source Code

1 Test engine | engine | engine | engine | Result | Oracle

cases |1 2 3 4

1 1 0 1 0 1 1
2 1 0 0 1 1 0

100% MC/DC

3 0 1 0 1 1 0
4 1 0 0 0 0 0
5 0 0 0 1 0 0

* Test cases t, and t3 will reveal the bug.




