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Automatic Analysis of Computer Game Using Colored Petri Net

S. Pashazadeh, Assistant professor

Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran, Email: pashazadeh@tabrizu.ac.ir

Abstract: Existence of design faults is a source of failure in the system. Detection and removal of faults in design phase prohibits
increase of cost and time of system development. Formal methods are used for proving behavioral properties of systems. Formal
methods can be used in crux design of computer games to ensure absence of deadlock, guarantee of answer's existence and to
determine complexity of crux. Hierarchical colored Petri net is a formal method that can be used to evaluate cruxes of computer
games such as path planning puzzle games. Unblock me game is modeled as a case study and automatic analysis of its two cruxes are
studied in this paper. Modeling of game is done hierarchically. New approaches for eliminating state space explosion problem and
decreasing running time of model is presented in this paper. Modeling is done with aim of automatic state space analysis of the
system and required functions for proving behavioral properties are implemented. This paper is presented a method for modeling and
proving behavioral properties of puzzle type computer games using hierarchical colored Petri net that and can be generalized to
similar games.

Keywords: Modeling, behavioral feature, colored Petri net, state-space analysis, computer game.
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fun remove(L:POSITION, index:INT): POSITION
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fun canMove(_,[], , , )= false
| canMove([], , , , )=false
| canMove( L:POSITION, LB:POSITION , D:DIRECTION,
O:ORIENTATION, S: INT): BOOL =
let
val headP = List.hd (LB)
val tailP = List.last(LB)
val nextLoc =ref|[]
val Block = #blk( List.hd(LB))
val LastLoc =ref~1
val i=ref0
val n=ref~1
val res=ref true

in
nextLoc = nextMove(LB, D, O,S);
if InextLoc = [] then false
else (
LastLoc = List.last(!nextLoc);
n = List.length(!nextLoc);
if ( !LastLoc <> ~1) then (
while !i < In andalso !res = true do (
if isOccupied(L,List.nth(!nextLoc,
'), Block) then res = false
else ();
i=li+1
)i
Ires
)
else false
)
end
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fun updateLoc(L : POSITION, step: INT) : POSITION =
let
val i=ref0
val tl=ref {loc=~1,blk=~1}
val t2=ref {loc=~1,blk=~1}
val LR =ref([]
val n = Listlength(L)
in
i=0;
while !i <ndo(
t1 = List.nth(L, ');
if #loc(!t1) = 17 andalso step = 1 then
t2 := {loc = #loc( !t1)+ step+100, blk =#blk(!t1)}
else
if #loc(!t1) = 118 andalso step = ~1 then
t2 :={loc = #loc(!t1)+ step-100, blk=#blk(!t1) }
else
t2 := { loc = #loc( !t1)+ step, blk = #blk( !t1) };
LR = LR ™ [t2];
i=li+1
);
ILR
end
| updateLoc([],_) = [I;
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fun moveBlock( L: POSITION, LB:POSITION,
O:ORIENTATION, D: DIRECTION, blockIndex: INT, S: INT)
: POSITION=

let
val step =ref 0
val nextPlace =ref~1
val canOut = ref true
val LBU =ref]]
val LR =ref(]
in
if O=Horizontal then
if D =Forward then step := S else step := ~1*S
else
if D=Forward then step:= 6*S else step = ~6*S;
LBU :=updateLoc( LB, !step);
if O = Horizontal then
canOut := canGo(!LBU)
else
canOut := false;
if lcanOut = true then
LR = remove(L, blockIndex)
else
LR :=remove(L, blockIndex) ™ ILBU;
descendingSortBlock(descendingSort(!LR))
end
| moveBlock( ,[], , , , )=1[]
=11
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fun shortestDeadState(): INT =
let
val pLen=ref~1
val n=ref~1
val L = ListDeadMarkings()
val len = List.length( L)
val i=ref 0
val shortPLen = ref 100000
val shortNIndex = ref~1

in
if L=[] then 1
else (
while !i <len do (
n = List.nth( L, ');
pLen = List.length( NodesInPath(1,!n));
if !pLen < IshortPLen then (
shortPLen := !pLen;
shortNIndex = In
)
else ();
i=li+1
)i
IshortNIndex
)
end
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fun shortestPath() : INT = List.length( NodesInPath ( 1,
shortestDeadState()))
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val it = [983, 978, 976, 973, 2392, 2389, 2347, 2343, 2340,
2185,2171, 2094, 2090, 2038, 2034, 2031, 1851, 1829, 1729,
1675, 1463, 1435, 1262, 1224, 1218, 1216, 1213, 1011]: Node
list
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fun falseDeadLock(L) : BOOL =
let
val n= List.length( L)
vali=ref (
val result = ref true
val mk=ref [{no=~1,loc=1[]}]
val node =ref 1
in
i=0;
while !i <n andalso !result = false do (
node = List.nth( L, 1 );
let
val mrk = List.hd(
Mark.UnBlockMe'SystemState 1 (!node ))
in
if select (mrk, 100 ) =[] then ()
else result := false
end;
i=li+1
);
Iresult
end
| falseDeadLock ( [] ) = false
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