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Abstract: Interference problems refer to the undesired interaction between aspec d basgprof
that results in unexpected functions and is harmful to the correctness of the enti gr
interferences in aspect-oriented designs impedes the widespread application of aspect-orient ing paradigm. Suffered from the
scalability problem, existing researches that use model checking techniques cannot effectively han unctional interferences. The paper
designs and implements a tool that employs deduction-based technologies to support direct checkifig and remoye
in aspect-oriented designs. This tool can automatically generate proof obligations excluding the existence o
paper introduces the tool PVS to raise the automation level of verification. The proof can either ascertainilo interfereng¢@ exists or give
clues on how to rectify the design.
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. false, T
. true, 1
def
o skip skip = truek A, X =X,
(4
. Cmdll‘ICmdzi Crnd]_, sz,
. Cmd; <b>Cmd,: b Cmd,, Cmdy;
Cl’mﬁcmz le, le Cmd2

)P FR)=(p A P)E(RVR),
be(p,FR)=(p,<br>p,)F (R <b>R),
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wp(truek V' = f (v),q(v)) =
Wp(D1 Vv Dzvq) = Wp(Dlvq) N

wp(D, <b> D,,q) =wp(D,,q) <b>wp(D,,q
wp(D;; D,,q) = wp(D,,wp(D,,q)),
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3 , .
4( ) CSpec=(C,Init,Spec,Inv), ,
e C :
e [|nit , ;
e Soec , , p(x,C.FDef)-R(x,y’,FDef")
o | ,
it
5 A=(IT,PCut,Advs), ,
o IT , X:T T X;
e PCut / , )
e Advs before,after ~ around
, , before,after  around.
, before , after
, around .
6( ). ASpec=(A,Init,Spec), ,
° A ;
e [|nit ,
e Spec , ,
p(A.IT,Context.(C. text.(C.m)’);
, Context.(C.m)dif C.FDe&f U C.mx Context.(C.m)’di ( C.m

Match(C,A)
(m,ad) C m ad

7( ). C A

) CoOA
o COA.FDef=C.FDefUA.IT;
o COA.MDef=C.MD#f;
e  CO®A.Init=C.InitAA.Init;
o COA.Jec=a,;
e Co&A.Inv=C.Inv.

, [

Match(C,A)
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Spec(m), if (mad) ¢ Match(C, A)
| Spec(ad)[*/ C.*]; Spec(m), if ad = before A (mad) € Match(C, A)
| Spec(m); Spec(ad)[*/ C.*], if ad = after A (mad) e Match(C, A)
Soec(ad)[*/C.*], if ad = around A (m.ad) e Match(C, A)

D

0.

(C.I/\pre(C.Spec(Q ec(m),C.1),

pre(C.Spec(m)) C.m

(C.IApre(C.Spec(m)))=pre(COA.Spec(m)).
,C.IApre(C.Spec(m))

C.mC.n /
(sp(C.1Apre(C.Spec(m)))=pre(C.Spec(n)))=>(sp(C.I rpre(CHA. Spec(m)))=pre(COA. Spec(n))),
def
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. C®A ,
° ,  VmeC®A.MDef,
(C.IApre(C.Spec(m)))=wp(CPA.Spec(m),C.1).
. , V(m,ad)eMatch(C,A),

> ad before around,

(C.IApre(C.Spec(m)))=pre(A.Spec(ad));
> ad after,

(C.IApre(C.Spec(m)))=>wp(C.Spec(m),pre(A.Spec(ad)));
. . VmneCO®A.MDef,

sp(C.IApre(C.Spec(m)))=pre(C.Spec(n)))=(sp(C.IApre(CDA.Spec(m)))=pre(CDA.Spec(n))).
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(theory). )
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PVS exte ,
PV , PVS
, PVS
PVS PVS , PVS
PVS prelude booleans. .PVS
boolean, : . 2
,PVS : , PVS
o
Predicate, , true,false},
. , f:(Predicate,Predicate)—Predicat ,
Predicate Predicate @@, 1
@@=(p:Predicate,q:Predicate):Predicate=
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Design: TYPE=[#pre:Predicate,post: Predicate#],
Jpre  post Predicate,

@@=(d1:Design;d2:Design):Design=
[#pre:=pre(dl) and not(pre(dl) @@not(pre(d2))),post:=post(dl) @@post(d2)#].

2, :
wp(d:Design,p:Predicate):Predicate=pre(d) and not(post(d)@@not p).
. string,int,float PVS
(struct) PVS , PVS
. uct strName{ field1: Typel,field2: Type2} PVS
strName: TYPE=[#field1: Typel,field2: Type2#];
o uName{ field1,field2} PVS
enuName: TYPE=[#fieldl,field2#].
, 1, ;
, PVS, ‘extend’ ,
3
2 ,
. Device
. Connection ,
;complete origin
, . Connection ,
NumPair
+first: string

+second: string

0,...,1

((Aspect)) 2

Call divert 0,...,1
+forwardList: List of NumPair
+pointcut opComplete Connection, Compl ete() Connection
+before() +status: { connected,disconnected,interrupted

+origin: Device
((Aspect)) +dest: Device

Call interruption +locate(in onum: string, in dnum: string)
+interruptedC: Set of Connection :g?ggzl)ete()
+pointcut opComplete Connection, Compl ete()

+before()

Fig.2 Classdiagram of the telecommunication system
2
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Call divert ,
, forwardList , 3 . Call interruption
Connection complete, before
Connection complete
status = disconnected A origin= null A dest = null A origin= dest
l_

status’ = connected
Aorigind _status' = busy
Aorigincurrent’ =this
A dest.d _status' =busy
A dest.current’ =this.
Connection
status=connected=origin.nums=dest.num.
Cal ert before
truek-
3(f;t) e forwardList de"
< c.dest.d _status=busy *

=den cdest.num= f A denum=t
forwardLigt, de: Device: c.dest’ = de A c.dest.num= f A denum=t >

c.dest’ = c.dest
,PVS . 3
Theorem 2.1: Theorem 2.1:
{-1}  disconnect 1}  disconnected?(status)
{-2}  disconnected?(statyso! }  disconnected?(status0)
{-3 3) gl Sy (dest_d_status)

{-4}  busy?(dest_d_status!
{-5} forwardList(fo!1)
{-6} dest_num!1=f(fo!2)
{-7}  num(de!1)=t(fo!1)
{-8} forwardList(fo!2)
{-9}  dest0!1=del2

{-10} f{(fol1)=f(fo!2) {-10}
{-11} num(de!2)=t(fo!2) {-11}
{-12} (originO!1=de!2) {-12}
... {-13} (dest=null)

{1} (det2=null) {14} (de!2#dest)
{2} (dest!1=null) |

{3} (del2=dest!1) (1 [on [origin'1=de!2]
(a (b)
Fig.3 An unproved sub goal about the class invariant property
3
PVS : - 39 :

, Call divert before ,
!

) 3(b) : :
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origin.=de! 2. ,del2 Call divert before
de. , de origin.=de, . ,
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