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SCADE Model Checking Based on Multi—engine Parallel Collaboration
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Abstract; SCADE language is a synchronous data flow language that is commonly used for the development of real —time embedded
automatic control systems and has a wide range of applications in the aerospace, transportation and nuclear industries. The existing
SCADE synchronous language model checking tools suffer from the inability to verify some of the complex programs and the inefficiency
of verification. In order to solve the existing problems,we propose a multi—engine parallel collaboration approach,in which three model
checking engines,namely the BMC engine, the induction engine and the program abstraction engine , are executed in parallel to collaborate
on the verification of SCADE synchronous language programs, where the program abstraction engine solves the problem of inefficient ver-
ification of large complex programs by means of counterexample—guided abstraction refinement. We have implemented a model checking
tool ,PSMC, for SCADE synchronous language programs, which uses a multi —engine parallel collaboration approach to improve the
efficiency of model checking for SCADE synchronous language programs. We manually construct 887 SCADE synchronous language
programs for experimental verification of PSMC, and the results show that the proposed optimization method can effectively and
automatically verify SCADE synchronous language programs, and can improve the verification efficiency of model checking by
about 31% .
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map m;V—2
priorty_queue Q;

foreach var in unsatcore

Q. push(var) ;

while ( Q. size>0)

node = Q. pop();

if ( is_undefined(node) )

refine_var(node) ;

else if ( is_fully_refined(node) )

continue ;

else

dependencies dep_set = map. get(node) ;

foreach temp_var in dep_set

Q. push(temp_var) ;
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