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On Software Design and Verification Methods utilizing Model Checking Techniques
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Model checking techniques are considered to be promising techniques for software verifi-
cation. In this paper, we introduce a trial of software verification utilizing model checking
techniques, and examine software 'design that facilitates the software verification.
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bytev0=1;
bool c0 = false ;
bool c1 =false ;
bool flag = false ;

active proctype P() provided(tum==PTURN) {
Lo:
if
:: (cO==false && v0 > 1) -> c0 = true
: (c1==false && v0 < 1) -> c1 = true
1 (v0==1) -> cO=false; c1=false
:: else -> skip
fi;
turn = ETURN ;
goto LO;
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active proctype E() provided(turn==ETURN) {
INIT: assert(cO==false && c1==false) ;

if

. true -> v0=2; turn = PTURN ; goto OVER
;; true -> v0=0; turn = PTURN ; goto UNDER
fi
OVER: assert(cO==true && c1==false) ;

if

= true -> v0=1; turn = PTURN ; flag = false; goto INIT
:: true -> v0=0; turn = PTURN ; flag = true; goto BOTF
fi
UNDER: assert(cO==false && c1==true) ;

if

i true -> v0=1; turn = PTURN ; flag = false; goto INIT
i true -> v0=2; turn = PTURN ; flag = true; goto BOTF
fi;
BOTH: assert(cO==true && c1==true) ;

if
i true -> v0=1; turn = PTURN ; flag = false; goto INIT
fi;
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active proctype E() provided(turn==ETURN) {

LO:
if
ctrue->v0=0
true->v0=1
strue->v0=2
fi;
turn = PTURN ;
goto LO;

}
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#define SINIT 0

#define SOVER 1

#define SUNDER 2

#define SBOTH 3

byte cstate = SINIT; byte pstate = SINIT

active proctype M() provided(turn==MTURN) {
LO: pstate = cstate ;
if
i (c0== false && c1==false) -> cstate = SINIT
1 (c0==true && c1==false) -> cstate = SOVER
i1 (c0== false && c1==true) -> cstate = SUNDER
i (c0==true && c1==true) -> cstate = SBOTH
fi;
assert(pstate==SINIT && cstate==SINIT
|| pstate==SINIT && cstate==SOVER
|| pstate==SINIT && cstate==SUNDER
|| pstate==SOVER && cstate==SINIT
|| pstate==SOVER && cstate==SBOTH
|| pstate==SUNDER && cstate==SINIT
|| pstate==SUNDER && cstate==SBOTH
|| pstate==SBOTH && cstate==SINIT
Il ... <<EBE>>

)
turn = ETURN ;
goto LO
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