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Refinement

Inputs.es;, m, succ.list
(= (l "2 gy ML I (L, =€) )

{S’U,CCJZ'St = <(l(), .D())7 (ll, Dl), Tty (lk, Dk)>,
where(l;, D;) represents thg-th reachable state set along withand!;, is the last location reachable

from the initial state }
«%H =
for j := succ_list.length downtol do
ej = (L1, a1, g1, 151, 1)
2; 11 = Duplication(eZiy , succlist;, e;)
{Duplication of the Location and Transitiops
if IsRemovable( 11, succlist;,e;)then
;1 = RemoveTransition(it1,e;)
{Removal of Transitions
break
elseifj = 1then
i1 = DuplicateInitialLocation (i1, (lo, Do))
{Duplicate the initial location and transitions
from the initial locatior}
end if
end for

return <741
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RefinementOfCEs

Inputs.e;, P
{IP| = {po,p1, . pr)}
eﬂfwl =
for j := | P|.length downtol do

;11 = Refinement(i41, p;)
end for

return <741
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Model Checking

InputSM, error_list
{errir_list = {(lo, Do), (l1,D1), -+, (lg, D)) }

Passed := 0

Waiting := (lg, Do)

Error =0

while Waiting # () do
select(l, D) fromW aiting

for ¢ := error_list.length downtol do
if (I, D) = (l;, D;) in errorist then
add(l, D) to Error
break
end if
end for
if for all tr; in (I, D) = true then
calculate(M, (1, D))
add(l, D) to Passed
for j := (I, D).succ_list.length downtol do
add(l’, D") in Waiting
end for
end if
end while
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O 4: Fischer-3 0O OO0

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 6 618 69
Depth 6 591 69
Length 6 596 69
TotalState : avg 6 621 68
TotalState : stp 6 552 68
Transition : avg 6 607 70
Transition : stp 6 607 64

O 5: Fischer-40 00O OO

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 10 2907 295
Depth 10 2936 295
Length 10 2924 295
TotalState : avg 9 2875 334
TotalState : stp 9 2861 331
Transition : avg 9 2874 330
Transition : stp 9 2674 282
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0 6: Fischer-a1 OO OQ0

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 22 30923 1264
Depth 22 30216 1264
Length 22 30156 1264
TotalState : avg 19 30486 1437
TotalState : stp 12 21830 1315
Transition : avg 22 32212 1436
Transition : stp 21 29662 1287

O 7: Fischer-a& 0D O OO

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 46 546922 4199
Depth 46 541140 4199
Length 46 540367 4199
TotalState : avg 56 824297 6088
TotalState : stp 50 745203 6102
Transition : avg 56 816495 6095
Transition : stp 53 644590 4982

0 8: Gear Controller-0 O O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 148 698864 4568
Depth 148 705973 4706
Length 148 670923 4592
TotalState : avg 21 110894 4823
TotalState : stp 21 101847 4755
Transition : avg 148 693420 4554
Transition : stp 21 104360 4758
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O 9: Gear Controller-2 0O O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 7 18307 1774
Depth 8 21261 1804
Length 8 18971 1709
TotalState : avg 9 19628 1822
TotalState : stp 9 19765 1806
Transition : avg 8 21097 1784
Transition : stp 8 19051 1845

0 10: Gear Controller-3 0 O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 49 89424 1498
Depth 49 89600 1484
Length 49 88628 1484
TotalState : avg 50 79938 1590
TotalState : stp 49 78402 1587
Transition : avg 49 93809 1475
Transition : stp 49 76840 1545

O 11: Gear Controllerd O O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 8 25457 2132
Depth 8 28265 2196
Length 8 24106 2087
TotalState : avg 8 26066 2259
TotalState : stp 9 26905 2251
Transition : avg 8 26560 2145
Transition : stp 8 23426 2229
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O 12: Gear Contorller-5 O O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 9 17786 1032
Depth 5 11170 976
Length 5 11275 976
TotalState : avg 11 21462 1079
TotalState : stp 7 15068 1047
Transition : avg 5 11165 976
Transition : stp 7 15162 1047

0 13: Fischer-3J OO OO

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 6 618 69
Depth 6 572 68
Length 6 594 68
TotalState : avg 6 620 70
TotalState : stp 6 540 64
Transition : avg 6 567 65
Transition : stp 6 689 64

O 14: Fischer-41 00O 00O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 10 2907 295
Depth 10 3046 332
Length 10 3086 332
TotalState : avg 10 2769 277
TotalState : stp 11 2864 270
Transition : avg 11 3050 299
Transition : stp 11 3078 303
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O 15: Fischer-3J 000 O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 22 30923 1264
Depth 12 22048 1315
Length 12 22736 1315
TotalState : avg 18 23199 1148
TotalState : stp 21 25907 1159
Transition : avg 21 28362 1282
Transition : stp 22 32112 1471

0 16: Fischer-aJ O OO O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 46 546922 4199
Depth 50 725251 6099
Length 50 786535 6118
TotalState : avg 30 424570 3959
TotalState : stp 30 387435 3754
Transition : avg 32 441573 4063
Transition : stp 33 464214 4233

O 17: Gear Controller{1 O O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 148 698864 4568
Depth 21 108294 4839
Length 21 107906 4803
TotalState : avg 148 685668 4639
TotalState : stp 111 427916 4617
Transition : avg 111 502354 4736
Transition : stp 111 457287 4672
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0 18: Gear Controller2 0 O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 7 18307 1774
Depth 8 19770 1840
Length 8 18625 1789
TotalState : avg 8 20061 1761
TotalState : stp 8 21294 1827
Transition : avg 8 18389 1677
Transition : stp 8 20245 1774

0 19: Gear Controller3 0 O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 49 89424 1498
Depth 49 80174 1584
Length 8 17416 1548
TotalState : avg 49 89211 1478
TotalState : stp 49 92323 1496
Transition : avg 49 91985 1490
Transition : stp 49 94534 1511

O 20: Gear Controllerd O O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 8 25457 2132
Depth 8 27249 2287
Length 8 27143 2276
TotalState : avg 8 27063 2176
TotalState : stp 8 26907 2274
Transition : avg 8 24553 2129
Transition : stp 8 25798 2228

43



0 21: Gear Contorller-58 0 O

Evaluation Number of Iterations Execute Time(ms) Number of Duplicate States
Normal 9 17786 1032
Depth 7 15039 1050
Length 10 20260 1080
TotalState : avg 10 19065 1012
TotalState : stp 9 18319 1036
Transition : avg 9 18387 1024
Transition : stp 9 18208 1044
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