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Modeling and Simulation of Elevator Door System Based on
Colored Petri Net
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Nanjing 210016 ,China)

Abstract : It has analyzed the composition and structure of the elevator door system,and has described the operating process of the elevator
door system. Apply the theory that the Colored Petri Net (CPN) can express different states of a system with different color of the token
to establish an elevator door system model which is based on CPN, which avoids the state space explosion of the traditional Petri Net.
Then use the CPN Tools to analyze the models automatically and generate the state space report to analyze its home properties , bounded-
ness properties, liveness properties and fairness properties. When existing dead marking by liveness analyzing, propose reasonable algo-

rithm proving model of dead marking based on ASK-CTL to verify that the model exists no self loop terminals and deadlock markings,

which proves reasonable existence of the dead markings and the correction of the CPN model of the elevator door system .
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Input: CPN model
Stepl: Get the State Space Report from the CPN model by
using CPN Tools IR EPRAS M TLR
Step2: While((Home&&Boundness&&Fairness)==1)
do if(Liveness!=1) //ICPNHATAEFERR IR
go to Step3;

else Step7;
Step3: /A FLRRI*/
let
val file_id=TextlO.openOutfile_namel.txt”
val_=TextIO.output(file_id,”List of dead marking:\n")
val_=EvalNodes(ListDeadMarkings(),fn n=>INT.output(filse_id,n))
_ val_=TextIO.output(file_id, \nNumber of dead markings:”)
mn
TextIO.closeOut(file_id)
end;
P R %/
if(OGNodes.num==SCCGNodes.num)
go to Stepd;  //RIANFELEREBUR, 1 Astepd
else Step7;
Step4: /* ARSIl */
fun SelfLoopTerminal n=(OutNodes(n)=[n])
fun InValidTerminal()=PredNodes(EntireGragph,fn n=>( SelfLoop Terminal n),
Nolimit);
let
val fid=TextIO.openOut”file_name2.txt”
val_=if InValidTerminal()=[]
then TextlO.output(fid,” No self loop terminal!\n™)
else TextIO.output(fid,” List of self loop terminals:\n")
val_=EvalNodes(InValidTerminal(),fn n=>INT.output(fid,n))
~ val_=TextIO.output(file_id,”\nNumber of dead markings:”)
mn
TextIO.closeOut(fid)
end;
if(TextIO.output=""No Selfloop Terminal!” )
go to Step5
else Step7
Step5: ValidTerminal();
InvalidTerminal();
if(TextIO.output=" No DeadLock Markings!” )
2o to Step6
else Step7
Step6: System is safe and the CPN Model of the System is correct!
Step7: System is not safe and the CPN Model of the System is not correct!
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¥Standard dedarations

vval n=4;
¥ colset R=index r with 1..n;
vcolset E=wn_l:h e;
v colset Pproduct U*R;
vvar d:E;
vvar a:u;
vyar k:R;
vvar fiP;
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Statistics

State Space
Nodes: 51375 Arcs: 195696 Secs: 300
Status: Full

Scc Graph
Nodes: 51375 Arcs: 195696 Secs: T

Boundedness Properties

Best Integer Bounds  Upper Lower
ED3’'F1 1 0 0
ED3 FZ 1 4 0
ED3’'F3 1 5 0
EDS' P4 1 0 0
EDS'PE 1 166 161
EDS’ PG 1 42 36
ED3’PT 1 40 35
EDS P8 1 38 36
Home Froperties

Home Markings EDS’PL 1

Liveness Properties

Dead Markings 49542 [9999, 9998, 9997, 9996, 9995, ... ]
Dead Transition Instances ED3'T1 1
Live Transition Instances None

Fairness Properties

No infinite occurrence sequences.
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9999,9998,9997,9996,9995,...
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(a) AR IS 45 1

No self loop terminal!

(b) FIRI L2 a5

fun ValidTerminal n=(Mark.EDS’P4 1 n=[r(1)] orelse
Mark.EDS’R1 n=[r(2)] orelse
Mark.EDS’R1 n=[r(3)] orelse
Mark.EDS’R1 n=[r(4)] )
fun InValidTerminal()=PredNodes( ListDeadMarkings(),
fn n=>not(Valid Terminal n),Nolimit);
let
val file_id=TextlO.openOut”DeadlockMarkings.txt”
val_=if InValidTerminal()=[]
then TextIO.output(file id,” No deadlock markings!\n”)
else TextlO.output(file id,” List of deadlock markings:\n”)
val_=EvalNodes(InValidTerminal(),fn
n=>INT.output(file id,n))
in
TextlO.closeOut(fid)
end;

No deadlock markings!
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