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Abstract This paper gives a reachability analysis technique for Probabilistic Timed Automaton (PTA),

based on CEGAR loop. The proposed method uses a transformation technique in order to avoid influence

caused by dynamic change of behaviour with elapsing time.
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Algorithm 2 IsCompatible(2, Z, index)

Algorithm 3 TransformPTA(PTA, Z, NSIM)

1: ¢ :=true,NSIM : =0, NLS :=0
2: for all W’ € Q such that |w’| > index do

3: lneat := W'[index + 1]

4 if lnest € NLS then

5 NLS := NLS U {lnest}
6: Qpwy =0

7 end if

8 Qppee = Dy Y{w'}

9: end for
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15: break

16: end if

17: end for
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1: DLS := 0,POWZ := 0

2: for all I € NSIM do

3:  POWZ := PowZ(l,Z)

E :=getTransitionSet(l) {E 0 000000000 }
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MakeTransition(l, a, POWZ, DLS)

7:  RemoveTransition(E) { 0000 EOODO }

8: end for

9: return PTA
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Algorithm 4 MakeDuplicateZoneLocation(l, DLS)
1: for all lgmp € NEXT(I) do
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3. for all (lprev,!, e, (tmp) € ER such that lpre, =1 and
limp =1 do

4: inv(lgyp) = dupinv(l, ltmp, €, Ctmp)

5: end for
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7. DLS:=DLSU{lq,} {000000000000000

oo}

8: for all (Iprev, g,p, X,1") € edges such that lprev = limp
and g € inv(lgyp) do

9: edges := edges U {(lqup,9,p, X,I')}

10: end for

11: end for

12: return DLS
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Algorithm 5 PowZ(l, ER)

1: Cpow = true, Zoc := 0, POW Z[l]

2: for all (lcurr,!,e,¢) € ER such that leyrr =1 do

3 Zeei=ZoeU{¢(} {{0D000DO00OOODDDOO }

4: end for

5: for all Z € POWERSET(Z,.) do
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7 for all Cl € Zoe do
8: if ¢! € Z then
9: Cpow = Cpow A ¢!
10: else
11: Cpow = Cpow A (!
12: end if

13: end for

14:  if Cpow # 0 then

15: POWZ[l] := POWZ[l] U {(pow }
16: end if

17: Cpow = true

18: end for

19: return POWZ]I]
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1: for all ¢ € POWZ[l] do
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3 {NEXT DO !0OO0ODOD0OO0ODOOoooo }

4: if lhezt € DLS then

5 lgup = DupZoneMap(lnext)

6 for all (Iprev, g, p, X,1’) € edges such that lprey =

[ do
7: edges := edges U {(lprev; 9,0, X, lqup) }
8: end for
9: else
10: for all (Iprev, g,p, X,1’) € edges such that lpreo =
land !’ = lyeqt do
11: edges := edges U {(l,g,p, X, ')}
12: end for
13: end if

14: end for

15: end for
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