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2. GetOut Game

000~ 00N xR =

bit map[36] = {0 };

int blocks[25] = [ 4, 5

=3I AE

nitGame()

init_i = 0;

do

“fimeout -> goto again |

byte init_i;
proctype i
{

again:

done:

=
Index 0, 1 Ol E% 1.
=
Index 2,3 0| & & 2.
10, 11,
12,13,
18,19,
25 26, 27,
32, 33,
24,30,
8, 14,
3.9,
15,21, .
16, 22, Timeout?
28,34 1; ]
Exception

cf
Z(init_i == 25 ) -> goto done
s else -=map[ blocks[init_i]]=1;init_i=init i+ 1
fi

od

run getOut()



2. GetOut Game

I EFH map 2 AL Lo y
int block_i; E X7
proctype getOut() == L
{
again:
do
s timeout -= goto again
Cf
= ( blocks[8]==15 && blocks[9]==16 && blocks[10]==17 ) -= break ; printf("end'n")
fi
cif
= ( blocks[8]==14 && blocks[9]==15 && blocks[10]==16 && map[17]==0 ) -> break ; printf{"endin")
fi
Cf
= ( blocks[8]==13 && blocks[9]==14 && blocks[10]==15 && map[16]==0 && map[17]==0 ) -= break ; printf("end'n")
fi
Cf
= ( blocks[8]==12 && blocks[9]==13 && blocks[10]==14 && map[15]==0 && map[16]==0 && map[17]==0) -= break ; printf("end'\n")
i
againz:
“hblock 1=0
= =
o 355,255
#meuu‘c -> goto again2 AI_'| E_||'| .
= (block_i>=25)-= break
fi
cf
= (block_i == 4) -=atomic { run checkThreeBlock{blocks[8], blocks[9], blocks[10], block_ i) ; block i = block_i+3 1}
celse -=atomic { run checkTwoBlock(blocks[block_i], blocks[block_i+1], block_i) ; block i = block_i+2 }
fi
od
od




2. GetOut Game

IM20m2 =2, otz =2 2 01=.
proctype checkTwoBlock(int index1; int index2; int blockMum)

{
int checkWidthHeight = index2 - index1;
if
|( checkWidthHeight == 1 ) -= atomic { run check2Width(index1, index2, blockMNum} }
|else -= gtomic { run check2Height{index1, index2, blockNum) }
fi
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2. GetOut Game S

=T 2= map FY
int tmp1] EI\-I
O
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1 -
tmp1 =0; tmp2 = 0;
&t

tmp1 = index1 -6 ; tmp2 = index2 - 6 /

if
= (tmp1=0 || tmp2=0 || maptmp1]==1 || maptmp2]==1)
=

int tmp2;
proctype check2Width(int index1; int index2; int blockMNum)
{

Il &t
tmp1 = index1 + 6 ; tmp2 = index2 + 6 ;

if
= (tmp1=35 || tmp2=35 || mapltmp1]==1 || map[tmp2]==1 || tmp1<0 || tmp2<0)
-
[l
tmp1 =index1 -1 ;tmp2 = index2 -1 ;
if
< (tmpl1==-1 || tmp1==5 || tmp1==11 || tmp1==17 || tmp1==23 || tmp1==28 || map[tmp1]==1 || tmp1=0 || tmp2<0)
-
=
tmp1 = index1 + 1 ; tmp2 = index2 + 1 ;
if
< (tmp2==6 || tmp2==12 || tmp2==18 || tmp2==24 || tmp2==30 || tmp2==36 || map[tmp2]==1 || tmp1<0 || tmp2<0 )
-= goto done
< else

=
map[index1]=0 ; map[index2]=0 ; blocks[blockNum]=tmp1 ; blocks[blockNum+1]=tmp2 ; map[blockMum]=1 ; map[blockNum+1]=1// £, 0| =

f Ol=7b= A| &} 7} Ol=
“ere IO | -] | I__ 1O
- MapkE 12 HA|.

map[index1]=0 ; map[index2]=0 ; blocks[blockMum]=tmp1 ; blocks[blockMNum+1]=tmp2 ; map[blockMum]=1 ; map[blockNum+1]=1 // Zt, 0| =
i

o else

=

map[index1]=0 ; map[index2]=0 ; blocks[blockNum]=tmp1 ; blocks[blockNum+1]=tmp2 ; map[blockNum]=1 ; map[blockNum+1]=1// &}, 0| =
fi

< else

=

map[index1]=0 ; map[index2]=0 ; blocks[blockMum]=tmp1 ; blocks[blockNum+1]=tmp2 ; map[blockMum]=1 ; map[blockNum+1]=1 // & 0| =
fi

done:




2. GetOut Game

proctype check2Height(int index1; int index2; int blockNum)

tmp1 =0;tmp2 =0;

t2 =5 I 249

&
tmpl = index1 - 6 - tmp? = index? - 6
i XtO| A.
= {tmp1<=0 || maptmp1]==1)
= -
Il &t
tmpl = indexi + & - tmp? = index? + § -
if
= tmp2=35 || map[tmp2]==1 || tmp1<0 || tmp2<0 )
=
e
tmp1 =index1 -1 ;tmp2 =index2 - 1 ;
if

Ctmp1==-1 || tmp1==5| tmp1==11 || tmp1==17 || tmp1==23 || map[tmp1]==1]
tmp2==>5 || tmp2==11 || tmp2==17 || tmp2==23 || tmp2==29 || map[tmp2]==1 || tmp1<0 || tmp2=0 )

-F
=
tmp1 =index1 + 1 ;tmp2 = index2 + 1 ;
if
S (tmp1==6| tmp1==12 || tmp1==18 || tmp1==24 || tmp1==30 || map[tmp1]==1 ||
tmp2==12 || tmp2==18 || tmp2==24 || tmp2==30 || tmp2==36 || map[tmp2]==1 || tmp1=0 || tmp2<0 )
-> goto done
Celse
=
map(index1]=0 ; map[index2]=0 ; blocks[blockNum]=tmp1 ; blocks[blockNum+1]=tmp2 ; map[blockNum]=1 ; map[blockNum+1]=1 // 2, 0| =
fi
= else
=
maplindex1]=0 ; map[index2]=0 ; blocks[blockNum]=tmp1 ; blocks[blockNum+1]=tmp2 ; map[blockNum]=1 ; map[blockNum+1]=1/f Zt, 0| =
fi
= else

=
map[index1]=0 ; map[index2]=0 ; blocks[blockMum]=tmp1 ; blocks[blockNum+1]=tmp2 ; map[blockNum]=1 ; map[blockNum+1]=1 // G}, 0| =
fi

< else

=

map[index1]=0 ; map[index2]=0 ; blocks[blockNum]=tmp1 ; blocks[blockMNum+1]=tmp2 ; map[blockMum]=1 ; map[blockNum+1]=1 // & 0| =
fi




2. GetOut Game

M3l ==, d6tas
int tmp3;
proctype checklhreeBlock(int indexT; int index; int index3; int blockMNumy}

tmp1=0;tmp2=0;tmp3=0; OI_I Eilﬁ 37H 7_II- O:"gl I-I
= J

Jht

e E OIS

’
-
| = StLE Y S 7L
tmp1 =index! -6 ; tmp2 = index2 - 6 ; tmp3 = index3 -6 ; —l
if
Z(tmp1=0 || tmp2=0 || tmp3=0 || map[tmp1]==1 || map[tmp2]==1 || map[tmp3]==1)
-

I/ &t
tmp1 = index1 + 6 ; tmp2 = index2 + 6 ; tmp3 = index3 + 6 ;
if
= (tmp1=35 || tmp2=35 || tmp3=35 || maptmp1]==1 || map[tmp2]==1 || maptmp3]==1 || tmp1<0 || tmp2<0 || tmp3=0)
-

Iz
tmp1 = index1 -1 ;tmp2 = index2 - 1 ; tmp3 = index3-1;
if
(tmp1==-1||tmp1==5 | tmp1==11 | tmp1==17 || tmp1==23 || tmp1==29 | map[tmp1]==1 || tmp1<0 || tmp2=0 || tmp3=0)

=

tmp1 =index! + 1 ; tmp2 = index2 + 1 ; tmp3 = index3 + 1 ;
if
2 (tmp3==6 || tmp3==12 || tmp3==18 || tmp3==24 || tmp3==30 || tmp3==36 || map[tmp3]==1 || tmp1=0 || tmp2=<0 || tmp3=0)
-= goto done
< else
-
map[index1]=0 ; map[index2]=0 ; map[index3]=0 ; blocks[blockNum]=tmp1 ; blocks[blockMum+1]=tmp2 ; blocks[blockMum+2]=tmp3 ; map[blockNum]=1 ; map[blockNum+1]=1 ; map[blockMum+2]=1 // &, 0| =
fi

< else

-

map[index1]=0 ; map[index2]=0 ; map[index3]=0 ; blocks[blockNum]=tmp1 ; blocks[blockMum+1]=tmp2 ; blocks[blockNum+2]=tmp3 ; map[blockNum]=1 ; map[blockMum+1]=1 ; map[blockNum+2]=1 // %} 0| =
fi

= else

=

map[index1]=0 ; map[index2]=0 ; map[index3]=0 ; blocks[blockNum]=tmp1 ; blocks[blockMum+1]=tmp2 ; blocks[blockNum+2]=tmp3 ; map[blockNum]=1 ; map[blockNum+1]=1 ; map[blockNum+2]=1 // &, 0| =
fi

else
=

map[index1]=0 ; map[index2]=0 ; map[index3]=0 ; blocks[blockNum]=tmp1 ; blocks[blockNum+1]=tmp2 ; blocks[blockNum+2]=tmp3 ; map[blockNum]=1 ; map[blockNum+1]=1 ; map[blockNum+2]=1 // & 0| Z




[variable values, 373 3735.  proc 31 (checkTwoBlock: 1) getout. pml:100 (state 9) 259 r
3735: proc 30 (checkThreeBlock: 1) getout. pml:254 (state 70) 260 : run initGame()
3735: proc 29 (check2Height:1) getout.pml:202 (state 53) 261 \ '
0 3735: proc 28 (checkTwoBlock:1) getout.pml:100 (state 9) 262 r
. 3735:  proc 27 (check2Height:1) getout.pml:202 (state 53)

3735: proc 26 (checkTwoBlock:1) getout pml:100 (state 9)
3735: proc 25 (check2Height:1) getout_ pml:202 (state 53)
3735 proc 24 (check2Height:1) getout_pml:202 (state 53)
3735 proc 23 (checkTwoBlock: 1) getout pml: 100 (state 9)
3735: proc 22 (check2Height:1) getout.pml:202 (state 53)
3735: proc 21 (checkTwoBlock:1) getout.pml:100 (state 9)
3735: proc 20 (checkTwoBlock:1) getout.pml:100 (state 9)
3735:  proc 19 (check2Height: 1) getout.pml:202 (state 53) = H _<|3_| jc| )
3735: proc 18 (checkTwoBlock:1) getout pml:100 (state 9)
3735: proc 17 (check2Height:1) getout_ pml:202 (state 53)
3735 proc 16 (checkTwoBlock: 1) getout pml: 100 (state 9)
3735 proc 15 (check2Width:1) getout. pml: 151 (state 53)
3735: proc 14 (check2Height:1) getout.pml:202 (state 53)
3735: proc 13 (checkTwoBlock:1) getout.pml:100 (state 9)
3735: proc 12 (check2Width:1) getout. pml:151 (state 53)
3735: proc 11 (checkTwoBlock:1) getout.pml:100 (state 9)
3735: proc 10 (checkTwoBlock:1) getout pml:100 (state 9)
3735: proc 9 (check2Height:1) getout pml:202 (state 53)
3735 proc 8 (checkTwoBlock: 1) getout pmil: 100 (state 9)
3735 proc 7T (checkThreeBlock:1) getout.pml:254 (state 70)
3735: proc 6 (check2Width:1) getout. pml:151 (state 53)
3735: proc 5 (checkTwoBlock: 1) getout.pml:100 (state 9)
3735: proc 4 (check2Width:1) getout. pml:151 (state 53)
3735: proc 3 (checkTwoBlock:1) getout.pml:100 (state 9)
3735: proc 2 (getOut:1) getout pml:82 (state 34)

3735: proc 1 (initGame:1) getout pml:34 (state 15)

a 3735 proc 0 (Cinit:21) getout_ pml:261 (state 2)
printMap_i_-= U 271 processes created
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Search Mode

ol

safety & exhaustive

¥+ invalid endstates (deadlock)
W
M +x

ertion violations

Liveness

assertions " hash-compact © bitsta

™ + minimized automata (slow)

" + collapse compressicn

/supertrace

Mever Claims

% depth-first search

¥ + partial order reduction

[T + bounded context switching
-lo Show

" Error
ch for short trail Trapp

with bof
[T + iterative

7

-

000~ O N B LN

non-progress cycles
acceptance cycles
enforce weak fairness constraint

bit map[36] = { 0 )

int blocks[25] = {4, 5

10, 11,
12,13
18, 19
25,26, 27
32, 33,
24,30,
8 14
3,9
15, 21,
16, 22,
28,34 %
=2 Mg
byte init_i;
proctype initGamef{)
I
1
init_i = 0;
again
do
ctimeout -= goto again
it
: (init_i == 25 ) = goto done
- else -= map[ blocks[init_i]]="1
fi
od
done
run getOut()
1
¥

/i map E2IE.
byte printMap_i
proctype printMap()
I
L

printiap_i = 0
again

€ use claim

claim name (g

" do not use a never claim or Itl property

init_i = init_i + 1

. Optio
" breadth-first search Optio

¥ + partial order reduction
W report unreachable code
pan.out
YCLWUL L £41 TP INUCAL
"map(ind
, "blocks[blockNum] = tmp1"
getout.pml:241 > < d tmp2”
getout.pml:241
"map(blockNum] =
, "map[{blockNum+1})]
, "map[{blockNum+2)
( " mpt==-1
L )

blockNum+1)] = tmp2"
, "blocks](blockNum+2)] = tmp3"
"map[blockNum] = 1"
"map[(blockNum+1)] = 1"
"mapl(blockNum+2)] = 1"
“(((C(C((tmp1>35)
Mitmp1 "
"else"

"mapfind =
"blocks[blockNum] = tmp1"

"blocks
, "map[blockNum] =
"mapl(blockNum-+1})]
"map[(blockNum+2}]
MI{map[tmp1]==1))ll(map{tmp2]

(56 of 70 states
unreached in init
(0 of 2 states)

pan: elapsed time 0.004 seconds
No errors found — did you verify all claims?

IMtmp1==17))ll(tmp1==

Show
Advanced
Parameter

Ml(tmp1==29))l|(map[t

)l(mapltmp1]==1))|(map[tmp2]==1))||(map[tmp:

Nli(map{tmp

m
>
a

ok

e
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