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Abstract In object-oriented systems, objects are organized in hierarchies such that subtypes
inherit and specialize the structure and the behavior of supertypes. Behavioral compatibility is a very
crucial issue to permit the substitution between object types, which supports the extension and
evolution of object oriented system. This paper proposes successive methods rule that extending
methods rule for checking behavioral compatibility between objects on the basis of their dynamic
behaviors expressed in finite state machine which is one of the most frequently used notations for
expressing dynamic behaviors of object. Based on the classical methods rule, successive methods rule
is used for guarantee behavioral compatibility by checking the traces of two objects. And we describe
an algorithm for verifying behavioral compatibility between objects using the successive methods rule.
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Let SM' = (8%, 5%, STy, I1, 0%, 6')

Let SM? = (82, §%, Sy, I, 0%, &)

CS is a set of corresponding states

CT is a set of corresponding transitions

PCT is a set of partially corresponding transitions

boolean check_behavior_correspondence(SM', SM?) begin
//Phase 1 Finding Corresponding States and Transitions

letS' € SM'
let S € SM?
for each s, € S' begin
let is_corespondence be false
for each s, € S? begin
PCT=0
if check_state_correspondence(s,, s,) is true begin
set is_corespondence true
break
end if
end for
if is_corespondence is false then return false
end for

//Phase 2 Checking Successive Methods Rule

for each <t ,t;> & PCT begin
if check_successive_methods_rule( ty, t; ) is false return false
end for
return true
end

boolean check_state_correspondence (s, S, s, 5?) begin
if (5;=8" A s,=8%) V <5y, 5,> € CS then return true
T, & in_trans(s;)
T, € in_trans(s;)
for each t; € T, begin
find_correspondence = false
for each t; € T, such that there is a mapping t, to t; begin
if check_transition_correspondence(t;, t;) is true begin
find_correspondence = true

break
end if
end for
if not find_correspondence then return false
end for
CS=CS U {<s;,s7>}
return true

end

boolean check_transition_correspondence(t, E6', t,E o) begin
if <t;,t> € CT V <ty,t;> € PCT then return true
PCT=PCT U {<t >}
if check_state_correspondence( source(t;), source(t,) ) is false then return false
CT=CT U {<t,t>}
return true
end

boolean check_successive_methods_rule(t, Ec', t,E6%) begin
if not ( pre(t,) — pre(ty) ) A\ ( post(t,) = post(t;) ) then return false
for each t, € out_trans(sink(t,)) begin
let t, such that <t,, t,> € CT
if pre(ty) — post(t;) begin //state dependent
if not post(t;) — pre(t,) return false
else if not post((t,) — pre(t,) then return false //state not independent
end if
end for
return true
end
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