A comparison of two different model
checking techniques

J.di D). Biall

THESIS PRESENTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE
AT THE UNIVERSITY OF STELLENBOSCH.

Supervised by: Prof. P.J.A. de Villiers

December 2003



Stellenbosch University http://scholar.sun.ac.za

Declaration

I, the undersigned, hereby declare that the work contained in this thesis is my own original
work and has not previously in its entirety or in part been submitted at any university for a

degree.

i



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za

CHAPTER 2. CONCEPTS AND APPLICATIONS OF MODEL CHECKING 9

1| proctype sender(chan linkin; chan linkout) {

2 bit control, status;

3 byte lose, corrupt;

4 Data = 0;

5 status = 0;

6 do

7 1l

8 if

9 .2 linkout ! status, Data —

10 corrupt——;

11 lose——

12 :: corrupt < 2 — /* Corrupt the message */
13 linkout ! 1 - status, Data;

14 corrupt+-+

15 it lose < 2 — /* Loose the message */
16 lose++

17 fi;

18 linkin ? control;

Figure 4: The sender process of the Promela model shown in Figure 2 changed to eliminate
the strong fairness problem.

will only be incremented if a message is successfully acknowledged after transmission.

SPIN can be used to show that this property is violated for the given model. The counterex-
ample produced is an example of an unfair execution sequence. It shows that it is always
possible to select the two guards in lines 11 and 13 of the model as shown in Figure 2. This
is considered unfair because the guard in line 9 could also be selected when the other two
guards are selectable. One way to eliminate the problem is to change the sender process as
shown in Figure 4. The two variables lose and corrupt are used to ensure that the verifier

does not always select the guards in line 12 and 15.

In [14, Chapter 0] Francez defined several different versions of fairness. Weak fairness requires
that any transition that is permanently enabled must be executed eventually. On the other
hand, strong fairness requires that any transition that is enabled infinitely often must be
executed infinitely often. SPIN supports weak fairness. However, selecting this option when
verifying the model described above will not solve the problem. The reason is that none of the
transitions (lines 9, 12 or 15) is permanently enabled because selection of any one immediately

disables the others.

2.2 Internal mechanisms of SPIN

SPIN is an automaton-based model checker. Both the model (description of the behaviour

of the system) and the property to be checked are represented as finite automata on infinite
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