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Compositional Safety Analysis for Embedded Systems using the FSM
Behavioral Equivalence Algorithm

Woo Jin Lee"

ABSTRACT

As the embedded systems closely related with our living become complex by interoperating each other via internet, the safety issue of
embedded systems begins to appear. For checking safety properties of the system interactions, it is necessary to describe the system
behaviors in formal methods and provide a svstematic safety analysis technique. In this research, the behaviors of an embedded system
are described by Labeled Transition Systems (LTS) and its safety properties are checked on the system model. For enhancing the existing
compositional safety analysis technique, we perform the safety analysis techniques by checking the behavioral equivalence of the reduced
model and a property model after reducing the system model in the viewpoint of the property.

Key Words : Safety Analysis, Embedded Systems, Compositional Analysis, Behavioral Equivalence Algorithm
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hool mapping_traverse{FSM *property. int state_id, int mapping_id)
{
if ( StateList[state_id].done )
return;

StateList[state_id].done = truc:
for ( each tran in Statelistlstate_id] } {
if ( shared (traniid) ) {// shared transitions
StateList(tran; to].mapping_id = property: >get_next(mapping_id, tran;:
if (StateList{tran;.to] mapping_id < 0 )
return false:
|
else { / internal transitions
if (StateListltran,. tol mapping_id >= 0 &&
Statel.ist{tran;to] mapping_id !~ mapping_id )
return false:
StateList[tran.to] mapping_id = mapping_id:
b

mapping_traverse(property, tranilo, StateList(tran.tolmapping_id):
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