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Dealing with the increasing number of customers in business, how to provide
the fast service and meet customer requirements are very important. If the business
owner does their business without plan to support the increase of customers in the
future, the service can be delayed. This may be due to the inadequate numbers of
service points or employees provided to the expected number of customers and
insufficient queue management. These circumstances lead to not only customer

dissatisfaction but also loss of customers and opportunities in the business.

This thesis aims to study and explore the Stochastic Petri net which illustrates
queuing model including clients, service providers and queuing characteristic. This
model provides both quantitative and qualitative analysis of queuing technique and
also provides an understanding of queuing behavior. However, because of the
limitation of Stochastic Petri net which is unable to calculate the probability of
changing service points, the analysis cannot be extended. Therefore, we propose the
transformation of Stochastic Petri net into a Markov chain. The Markov chain can be
used to calculate the probability that the clients get into the waiting line and to
forecast whether the service will be completed using a specific period of time or not.
The analysis is in the form of Exponential Distribution using Probability Density Function
(PDF) or Cumulative Distribution Function (CDF) to forecast whether the number of
service providers is consistent with the number of clients. The result will be used for
decision making and further actions to provide efficient services. Lastly, the supporting
tool is validated with three cases studies and the results show that the supporting tool
is able to analyze the probabilities of the serving time for a customer using the

specified time correctly.
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- <SPN/> . 590 (Root) YaadndduLea
LW <place/> id mMuunloRveunad
name fMundevenad
initialMarking | fuuasiwnlndusuduveunad
capacity AvunsuulmAuitanansaqlély
ad
type AMRUAUTLLANVDINE
NIUGETY <transition/> id mMualafveIns LT
name MuunToveIngILATY
type MUUAUIZIONYBINIUETY Tng
gunsamuuala 2 Uselnm lawn
® immediate
® timed
mean fuupAeasvesaldlunis
U3ns
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name Muundavesensn
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dyanwal | winendduwea | Audnve A1B3UNY
9730 <arc/> type MUUAUTELANUDI013A TAdIuTe
Amuale 2 Uszian leun
® normal
® inhibitor
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<Places>
<place
<place
<place
<place
<place
<place
<place
<place
</Places>
<Transitions>
<transition
<transition
<transition
<transition
<transition
<transition
<transition
</Transitions>

id="P1"
id="p2"
id="p3"
id="pP4"
id="P5"
id="P6"
id="p7"
id="pg"

id="T1"
id="T2"
id="T3"
id="T4"
id="T5"
id="T6"
id="T7"

name="P1"
name="p2"
name="pP3"
name="Pp4"
name="P5"
name="P6"
name="pP7"
name="pP8"

name="T1"
name="T2"
name="T3"
name="T4"
name="T5"
name="T6"
name="T7"

<?xml version="1.0" encoding="I150-8859-1"7>
<SPN>

initialMarking=
initialMarking="0"
initialMarking="@0"
initialMarking="@"
initialMarking="1"
initialMarking="@"
initialMarking="@"
initiaWMarking="0"

type="timed"
type="timed"
type="timed"
type="timed"
type="timed"
type="timed"
type="timed"

capacity=
capacity="5"
capacity="5"
capacity="5"
capacity="5"
capacity="5"
capacity="5"
capacity="5"

mean="4"/>
mean="2"/>
mean="3"/>
mean="5"/>
mean="15"/>
mean="10"/>
mean="8"/>

type="General"/>
type="General"/>
type="General"/>
type="General"/>
type="Switch"/>

type="General"/>
type="General"/>
type="General"/>

<Arcs>
<arc
<arc
<arc
<arc
<arc
<arc
<arc
<arc
<arc
<arc

<arc
<arc
<arc
<arc
<arc
<arc
<arc
<arc
<arc

</Arcs>
</SPN>

id="P1
id="P2
id="P2
id="P3
id="P4
id="P5
id="P5
id="P6
id="P6
id="P7

id="T1
id="T2
id="T3
id="T4
id="T4
id="T5
id="T6
id="T7
id="T7

to
to
to
to
to
to
to
to
to
to

to
to
to
to
to
to
to
to
to

1"
T2"
T3"
T4"
T5"
T4"
T5"
T6"
T5"
7"

p2"
p3"
P4"
P6"
P5"
P7"
Pg"
P5"
Pg"

name="P1
name="P2
name="P2
name="P3
name="P4
name="P5
name="P5
name="P6
name="P6
name="P7

name="T1
name="T2
name="T3
name="T4
name="T4
name="T5
name="T6
name="T7
name="T7

to
to
to
to
to
to
to
to
to
to

to
to
to
to
to
to
to
to
to

T1"
T2"
T3"
T4"
T5"
T4"
T5"
T6"
T5"
7"

p2"
P3"
P4"
P6"
P5"
P7"
Pg"
P5"
Pg"

source="P1"
source="p2"
source="p2"
source="pP3"
source="pP4"
source="pP5"
source="pP5"
source="P6"
source="P6"
source="P7"

source="T1"
source="T2"
source="T3"
source="T4"
source="T4"
source="T5"
source="Te6"
source="T7"
source="T7"

target="T1"
target="T2"
target="T3"
target="T4"
target="T5"
target="T4"
target="T5"
target="T6"
target="T5"
target="T7"

target="pP2"
target="p3"
target="pP4"
target="Pg"
target="P5"
target="P7"
target="P8"
target="P5"
target="P8"

type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"

weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>

type="inhibitor" weight="1"/>

type="normal"

type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"
type="normal"

weight="1"/>

weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
weight="1"/>
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_ Naansn1sanaaIuUsENau
AlALAFRNWNS LA
Wagd {P1, P2, P3, P4, P5, P6, P7, P8}
NITUETU {11, T2, T3, T4, T5, T6, T7}

Sunmilsidu—>utnuesensn | (PLTL) —>1, (P2T2) —>1, (P2T3) —>1,
(P3,T4) —1, (P4,T5) —>1, (P5,T4) —>1,
(P5,T5) =1, (P6,T6) —>1, (P6,T5) —>1,

(P7,T7) =1}
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<SPN/> - T | Foadu <SPN> Wiy
<place/> Id T
name T
initialMarking T | feadusauringu
capacity 1o - Feuusuaurindy
- fRAlANINNNIIUTINAY
initialMarking
type T4
<transition/> | id 1o
name Isli
type 1o - Julduenn immediate %30 timed
iy
mean 14 - Feadusiaurindu
- ynUsslanvemuadudy
immediate foadudn 0 Wiy
<arc/> id 1o
name 1o
source 14 Foudu id veunaande id nsuatud
windy
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USLNNIIUEYY: Normal

<arc

<arc

id="P1 to T1"
1 type="normal"
id="T1 to P2"
type="normal"

name="P1 to T1"
weight="1"/>
name="T1 to P2"
weight="1"/>

source="P1"

source="T1"

target="T1"

target="pP2"

P1

T1

P2

<arc

<arc

id="P2 to T2"
2 type="normal"

id="T2 to P3"
type="normal"

name="P2 to T2"

weight="1"/>

source="p2"

P2

T2

P3

<arc

<arc

id="P2 to T3" name="
3 type="normal"
id="T3 to P4"
type="normal” weight="1"

P2

T3

P4

id="P3 to T4" name="
e="normal"
P50 T4"
'normal"
T4 to P5"
'normal"
id="T4 to P6"
type="normal" w

P3

P5

T4

P5

P6

5 <arc 1

<arc 1

<arc 1

id="P4 to T5"
="normal"
'P5 to T5"
‘normal”
15 to P7"na
type="normal" weight="1"

P4

P5

T5

P7

id="P6 to T6" name="
type="normal" w
id="T6 to P8"
type="normal" weight="1"

P6

Té6

P8

id="P7 to T7" n
7 type="normal"

id="T7 to P5"
type="normal"
'T7 to P8"
type="normal" we

" target="T7"
" target="p5"
target=

" target="P8"

P7

T7

P5

P8

USLNNNIIUETY: Inhibitor

8 <arc id="P6 to T5" name="P6 to T5" source="P6"
type="inhibitor" weight="1"/>

target="T5" Pé6 T5 n/a
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ANNTUABUVDINITAS1953U0 2 VAMTAT A UAINITOLTBUDTUIEAI8SHAT1AD

(Pseudo Code) Igead

Algorithm CreateReachabilitySet
START

READ initialMarking marking

READ firingCondition condition

STORE initialMarking in reachabilitySet

DO (Transition is able to firing in firingCondition or not) WHILE
SET newMarking to newReachabilitySet
IF (newReachabilitySet is not exists in reachabilitySet) THEN

STORE newReachabilitySet in reachabilitySet

ENDIF

ENDDO

END
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1 gldnuldiidivdalawnainnniidalusuiuvvetenatsiondiduues

2) edesilensudaslinnaeumnugniesesteyatiinit mawuteianaiafazsi
QREENERIIR RS

3) ldusiosssynsiwesildifuadlunshnureuaiesde

4) eRoslovryinsmsauANLgndswemnsdiwes manuteianainiazyinnig
ML ARG

a

5) A38489LYNNTASN95 UL UARLYM
6) LASDINBILVININITAS193VveVARNTIN
d‘ A d‘ o 1% 1 1 '3 o 1 I~ | 1
7)  1A589187NLUARYINNTAS 19NN AN WAL ANUIUANMNUNI LU WU UMY
115ranlasldiaitunurLILLLUYeIRLUN L U oA TUN SN LA UL
avay
a a <@ < [ al Yo a 2=
8) Awnneilenmanuininiauazegluunineeniuailanivualilunisiinesien
Wuwinle
4.1.3  WHUAIWLAALND
BHUANLNALN A D TILPATAN LS AUL L Idne U lileazandanIsiSenldaIuann
TUsunsudu q waziiielimduninnulasadisimunvedasasansiauiasadie 94

PIaUsLHUAIWLRALNATILUInTY 5 wiiana 1awn Common, XML, Form, Service way

Model fa3u#l 4.3 I5easidensmalull
—

<<Java Package>>
f com.thesis.spn.form

e el —n R

<<Java Package>> e <<Java Package>> <<Java Package>>
t# com.thesis.spn.model fHcom.thesis.spn.service| & f# com.thesis.spn.xml

<<Java Package>>
£ com.thesis.spn.common

U 4.3 usninusimnain3eslienisuvasalaunadnimm3idn luidhsislounsaon
wnunmLiianafuanslaseairadeyanisluvesiadosionansdagud 4.3 3
swasBemvosuieinaluusiasdin fil
1) ufirune Common iuufteinafiuszneuseaaaiiviiuiihiingsaeudiugiusag

& 1 a a1 I ! = 1 % a1 1J J A ! J
U8998ULANA WU ﬁﬁiQNﬁWL‘UUUWQ‘Vﬁ@lN, W’JLa“UNF"IWLﬂU’Nﬂﬁiﬂ‘lN, MIIVEBDUAN
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fuguvesdlauAaRnmmsidn Wy nsmesnveanaalatanie \Wudu Ineuiiaing

<3
[

Husznaulumeaana BeanUtils way SPNUtls

2) uftmna XML unirinafivsznausienanafivhnshfiiuesuianduesalauaaings
gnulasainjuuuuvesendidunoanndusadiand laun SPN, wad, ns1uddu
waz 9130 Tneudiinaiiuszneuluenana SPN, Place, Transition uaw Arc

3) uiteLna Form Wuwitainafiussnaudenanaiiviwinfiuaniwadiuseussaiuiu
iﬂ%muﬁy’wm LU M998 Import SPN XML, Input Parameter, Reachability
Set, Reachability Graph uas Markov Chain Ingufiainaddsznavlugasnand
SPNFileUploadForm, InputParameterForm, ReachabilitySetForm,
ReachabilityGraphForm 8¢ MarkovChainForm

a4) wiALna Service WWuuiananusenaunlgaananvivenduduvesnisdnnisuay

v
aada

f a a Qady 1 1 4 =
N1IATIVEDULDNYLDULLDR, IVDEUARNLYRA, ?U'P]g'UaGmTTW, Vﬁﬂiﬂﬂqiﬂ@‘w 23RIZNANE]
° ! | < o Y | | I < &
mmmmmmmﬁ]8LUuI®81%WQﬂﬂjuﬂaﬂmwu1LLuustJaﬂm’mm%LUu I@EJLLWﬂLﬂf\]u
Usgnouluaiumand ImportXML, Reachability, MarkovChain i@ ¢

AllPathsFromASource

a o 4

5) wiiAna Model LHuwdiananusenausmeaaianviintnniukeuluvaanisniess
Yans1uadY, Weulvrean1sdudmsuddy, Angldnulalddoyaunaindiuse
Uszarudugldaulugluvuvesestiand lasuianaiiusznouludianaia

ReachabilitySetRole, StateMarking Wag InputParameter

4.1.4 wHUAIWAANE
mﬂu,mum‘wLw“ﬁﬂLﬂf«aﬁl,mmimqa%m%’au”amsfl,usuaqm%"aqﬁammgﬂ 4.3 1518a.880
EUENLLNUﬂWWﬂmﬁﬁQ‘QﬂULLﬁiazLL‘ﬁﬂLﬂﬁ] el
1) aaia BeanUtils lu wiiAina Common ¥intinfinsiageuseUiandindaning, A

null w3elal Wustu fagui a.a

<<Java Class>>

(3 BeanUtils

com.thesis.spn.common

& BeanUtils()
aisNull(Object):boolean

o isNotEmpty(Object):boolean
isNotNull{Object):boolean

JU7 4.4 579az188nv09Aa1a BeanUtils
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2) @Aana SPNUtils Tu wiiana Common vutinfinsiaasusaUlanavuadalauaafininm

(3

Suile 1wy eavwnandud i dumaanseidunsuddu Wudu dsgun 4.5

<<Java Class>>

(2 SPNUtils

com.thesis.spn.common

& SPNULils()

&FisTransition(SPN,String):boolean
@isPlace(SPN,String):boolean
FisExistsPlacelndex(List<String>,String):boolean

& findPlace Tolndex(List<String>,String):int
@*findArcTraget(List<Arc> String):List<Arc>

& findArcPlaceTraget(SPN,List<Arc>,String):List<Arc>

& isExistsReachabilitySetRole(List<ReachabilitySetRole> ReachabilitySetRole):boolean
@’getPlaceArray(SPN):List<String>

&Ffind TransitionByld(SPN,String): Transition

& getReachabilitySetRole(SPN):List<ReachabilitySetRole>
@’getPlaceType(SPN,String):String
fgetPlaceType(SPN,int):String

U7 4.5 :18a15enY09RaT SPNULIls

3) mana SPN, Place, Transition, Arc Tuwfiaina XML vivindianndluysenauvasdls

waaRnnsiiauazuladlyiusaviandvetusazdiu fegun 4.6

<<Java Class>>

®Place (@ Transition GArc
com.thesis.spn.xml com.thesis.spn.xmi com.thesis.spn.xml
o id: String o id: String o id: String
o name: String o name: String o name: String
o initialMarking: Integer o type: String o type: String
o capacity: Integer o fiingRate: String o source: String
o type: String & Transition() a target: Stril?g
o Place() o getld():String BTN
o getld():String @ setld(String):void @ Arc()
o setld(String):void o getName():String o getld():String

o getlnitialMarking():Integer
o setinitialMarking(Integer):void
© getName():String

© setName(String):void ~Places @ getFiringRate():String ~Arcs _| @ getType():String
o getCapacity():Integer . o setFiringRate(String):void o setType(String):void
o setCapacity(Integer):void © toString():String o getSource():String

@ getType():String
o setType(String).void
@ toString():String

<<Java Class>>

@ setName(String):void
@ getType():String
o setType(String):void

-Transitiunsw\ﬁ..'

<<Java Class>>

©SPN

com.thesis.spn.xml

& SPN()

o getPlaces():List<Place>

o setPlaces(List<Place>):void

o getTransitions():List<Transition>

o setTransitions(List<Transition>):void

o getArcs():List<Arc>
o setArcs(List<Arc>):void
o toString():String

<<Java Class>>

@ setld(String):void
@ getName():String
@ setName(String):void

@ setSource(String):void
@ getTarget():String

@ setTarget(String):void
@ getWeight():String

@ setWeight(String):void
@ toString():String

JUT 4.6 71801089V UALNIWAAIT SPN, Place, Transition uay Arc
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4) aa1d SPNFileUploadForm luufiaina Form simihiuansdruneuszauiugldau

diebidldanuldidenivduazdnlnanalawaafnnnitalugluuuresendduues

v =)

paguUN 4.7

<<Java Class>>

(2 SPNFileUploadForm

com.thesis.spn.form

o frmTransformationOfStochastic: JFrame
o inputFile: JTextField

@' main(String[]):void
& SPNFileUploadForm()
m initialize():void

JU7 4.7 $198¢4089%09A81d SPNFileUploadForm
5) Aald InputParameterForm TuuiiAtna Form vuiifiansdiuneusyaiuniu
AldeieligldnuldssumanfiwesndrAngsonisviuveaniodie Wy winly
d, o w o < a v Y s a ¢ & v
LAY, RUVBUANIIAY, Inaasudy, Inaaduge wasannldlunmsliasien 1Wudy

éﬁ’qgﬂﬁ 4.8

<<Java Class>>

(3 InputParameterForm
com.thesis.spn.form

o serialVersionUID: long

o contentPane: JPanel

o textFieldTime: JTextField

o table: JTable

o textFieldStartingPlace: JTextField

& InputParameterForm(SPN)
m findTaggedTokenSelected(): Integer

g‘dﬁ 4.8 T18az108n YA I InputParameterForm
6) Aa1d ReachabilitySetForm luufiaina Form vinutinfiuansdiusedszaiuiu

AldouiteligldanuienaninavessverUasion fagun 4.9

<<Java Class>>

(9 ReachailitySetForm

com.thesis.spn.form

54 serialVersionUID: long
o contentPane: JPanel
o table: JTable

" ReachailitySetForm(Reachability)
g findTokenNoByPlacelndex(String[],int):Integer
@ resizeColumnWidth(JTable):void

gz/f’/ 4.9 579821989 v99AAIT ReachabilitySetForm
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7) mana ReachabilityGraphForm Tuufiatna Form virminfiuansdiuneuszaiuiu

Aldouiieligldanuienaninavessverdaansn Asgui 4.10

<<Java Class>>

(5 ReachabilityGraphForm

com.thesis.spn.form

5 serialVersionUID: long
o contentPane: JPanel

& ReachabilityGraphForm(Reachability)
@ getMxGraph():mxGraphComponent
s getNodeByld(mxGraph, String):Object

~

3“1/77/ 4.10 518az198nve9AmaIa ReachabilityGraphForm

8) Aana MarkovChainForm luuiaLna Form ‘v’fmﬁﬂﬁmedauﬁaﬂizmuﬁ’wﬂ%m

P v on v =~ | | s % o a ¢ 5 =
LW@GLVE’JTLGU\TWULW@LLﬁﬂﬂNamaﬁﬂ'ﬂﬂI%N’]iﬂaWWiauﬂU LLEAPINANANTITILAINEVVDIAIDINUD

AaguR 4.11

<<Java Class>>

{3 MarkovChainForm

com.thesis.spn.form

5 serialVersionUID: long

o contentPane: JPanel

o textFieldStart: JTextField

o textFieldEnd: JTextField

o textFieldProbability: JTextField
o textFieldTime: JTextField

& MarkovChainForm(Reachability)

JU7 4.11 5799a%4889¥89Aa7a MarkovChainForm
9) pana ImportXML Tuwiiaina Service vimthfinsiveaeuiendiduueaiigndnlnanid
1Y v P o o a | L] l <
11 MINYNABILATATUNIUNUAKAY Fedniiunisduendiduieanialiuunanduy

paUland wasuft 4.12

Y

<<Java Class>>

& ImportXML

com.thesis.spn.service

& ImportXML()
@ generateXMLToObject(String):SPN
m validateSPN(SPN):void

gz/f'/ 4.12 59881089 Y99Aa I ImportXML

aa

10) A& Reachability Tuudiaina Service yiuthivianunaassyezian, unsnlmAudn

gnuiin, as1svesdansn Wudu Assui 4.13
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<<Java Class>>

(9 Reachability

com.thesis.spn.service

o placeArray: List<String>

o marking: Map<Integer,String>

markingindex: Map<String,String=>

markingTaggedToken: Map<Integer,integer>

markingStatePath: Map<Integer,Set<StateMarking>>
markingIindexReachabilitySetRole: Map<String,List<ReachabilitySetRole>>
stateMarking: Integer

index: Integer

= markingTaggedTokenQueue: Map<String,Queue<Integer>>

" Reachability(SPN)

@ setMarkingInit(InputParameter):void

@ setToReachabilitySetRoleList(List<ReachabilitySetRole>, List<String=>):void
@ generate():void

= genMarkinginit(InputParameter).String

m addMarking():void

= nextMarkigPlace(String):String

& removeMarkingPlaces(String,String):String

= putNewMarking(String[],ReachabilitySetRole).void

m getKeyMarkingCompare(Map<Integer,String>,String):Integer

= putMarkingStatePath(Integer,Integer,ReachabilitySetRole):void

m putMarkingindexReachabilitySetRole(ReachabilitySetRole,String):void

= existsPlace(String[], String):boolean

m existsPlacelnMarking(String[],String[]):boclean

= concatNewMarkingPlace(String[],ReachabilitySetRole):String

m findPlacelndexinMarkingTagged TokenQueue(Integer, String, Integer):Integer
= isExistsSegNolnQueue(Queue<integer>).boolean

m concatKeyTaggedTokenQueue(Integer,Integer):String

m putMarkingTagged TokenQueue(Integer,Queue<Integer>,Integer):boolean
m putMarkingTaggedTokenQueueCopy(Integer):void

= putMarkingTaggedTokenQueueTarget(Integer,Queue<Integer=):booclean

@ copyTokenFromQueue(Queue<Integer>):Queue<integer>

m mergeTokenFromQueue(Queue<Integer>,Queue<Integer>):Queue<integer>
m removeTokenFromQueue(Queue<Integer>,int):Queue<integer>

= addTokenToQueue(Queue<Integer>,int):Queue<integer>

@ addTokenToQueue(int):Queue<integer>

o8 @@ B

a

@ getMarking():Map<Integer, String>

@ getMarkingindex():Map<String,String>

© getMarkingStatePath():Map<Integer, Set<StateMarking>>

o getMarkinglndexReachabilitySetRole():Map<String, List<ReachabilitySetRole>>
@ getMarkingTaggedToken():Map<Integer,Integer>

o getMarkingTaggedTokenQueue():Map<String,Queue<Iinteger>>

@ getPlaceArray():List<String>

© getSpn():SPN

@ getinputParameter():InputParameter

U7 4.13 599a5498n%89Aa71d Reachability
11) Aa1a MarkovChain Tusiiawna Service irntiniilunisadiaiislaunsaan, Auin
1 < ] + 6 % 6’5 d‘ < % QI ¥ =
ANNUNAzduvuiidgunsaan, ndunanarnuaiiiuldlaannmaasuAuauns

aaduEn wazyiN1sATURANTIATIRRIAIan Ty AaUT 4.14
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<<Java Class>>
(2 MarkovChain

com.thesis.spn.service

o time: double
< PREFIX: String

0':MarkovChain(Reachability)

@ getMxGraph():mxGraphComponent
EFqetNoderld(meraJah.Strinq):meeII

g getEdgeByldFormTo(mxGraph,String,String):mxCell

m calculatePropOnMarkovChain(double,double,double[]):double
m calculatePropOnMarkovChain(double,double):double

m getConflictProp(Set<StateMarking>):double[]

@ markovChainAnalysis(mxGraph,InputParameter):double

JU7 4.14 T19a2188Y09Aa7d MarkovChain
12) Aana AllPathsFromASource Tuldiauna Service YiutnAlunisnduniaianunluy

wslgunsmeniilululinnyasuduauisgaduan daguin 4.15

<<Java Class>>

(9 AllPathsFromASource

com.thesis.spn.service

@ AllPaths FromASource()
@ main(String[]):void

3‘1/77 4.15 T1gazidgnvenaa AllPathsFromASource
13) Aana ReachabilitySetRole luwiiaina Model viusiilunisimuadeulalunis

WeFwamsuatulaseuluvenisdugmauddu dagun 4.16

¥
<<Java Class>>
(2 ReachabilitySetRole
com.thesis.spn.model
SFTYPE_NORMAL: String

% TYPE INHIBITOR: String
o sourcePlace: String

o weightSourcePlace: Integer
o transition: String

o targetPlace: String

o weightTargetPlace: Integer
o type: String

&“ReachabilitySetRole(String,Integer,String,String, Integer, String)
& ReachabilitySetRole()

@ getSourcePlace():String

© setSourcePlace(String):void

@ getWeightSourcePlace():Integer

© setWeightSourcePlace(Integer):void

@ getTransition():String

© setTransition(String):void

@ getTargetPlace():String N
® setTargetPlace(String):void

© getWeightTargetPlace():Integer

© setWeightTargetPlace(Integer).void
@ getType():String

© setType(String):void

@ toString():String

@ hashCode():int

© equals(Object):boolean

3‘1/77'/' 4.16 TIga1denve9AaIa ReachabilitySetRole
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o

14) pana StateMarking Tuufinina Model uiifilunisiivesuiandvesnsiuadudn

WheSaazaninfdaluinUu dagun 4.17

<<Java Class>>
(9 StateMarking

com.thesis.spn.model

o stateMarking: Integer

o StateMarking(Integer,ReachabilitySetRole)

@ getStateMarking():Integer

o setStateMarking(Integer):void

© getReachabilitySetRole():ReachabilitySetRole

@ setReachabilitySetRole(ReachabilitySetRole):void
@ toString():String

31/17 4.17 918821089 ve9AaIa StateMarking

15) Aand InputParameter luuiiatng Model Yumialunsuunnsifiwesanlaaule

Y
]
2 =

Tauluningng “InputParameter” aslulussvianaiialildnuladnyg aesudn

Y

4.18

<<Java Class>>

@ InputParameter
com.thesis.spn.model

o initialMarking: Integer
o taggedToken: String

o place: String

o placelndex: Integer

o taggedSeqNo: Integer
o time: Integer

o placeType: String

o placeStart: String

o placeEnd: String

o placeStartindex: Integer
o placeEndindex: Integer

& InputParameter() 4
@ getPlaceStartindex():Integer

o setPlaceStartindex(Integer):void
@ getPlaceEndIndex():Integer

@ setPlaceEndindex(Integer):void
@ getPlaceStart():String

@ setPlaceStart(String):void

@ getPlaceEnd():String

@ setPlaceEnd(String):void k
@ getinitialMarking():Integer

@ setlnitialMarking(Integer):void
© getTaggedToken():String

@ setTaggedToken(String):void
@ getPlace():String

@ setPlace(String):void

@ getPlacelndex():Integer

@ setPlacelndex(Integer):void

@ getTaggedSeqNo():Integer

» setTaggedSeqNo(Integer):void
@ getTime():Integer

» setTime(Integer):void

@ getPlaceType():String

@ setPlaceType(String):void

JU7 4.18 T18821889 Y8987 Input Parameter
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4.2 MsRALAIsaaTuaY

Tudhutlaznaninsimueaiotieatvayunisulasalawnainmysidaluidurasld
wseeUsznaume anmwingdeunldlunisimuaiedde wagmsnawdunesyseauiv

Aldvedusazniinnensineguy deeavidunilnwiolUdl

4.2.1  @NINLINABNA G IUNITARIUILATDIND

Y PN Y] A A v & ! [ ¢ ¢
ﬁﬂ’]WLL'J@@E)@JV]I%UW]TW@JU’]Lﬂiaﬂlla a']ll’ﬁﬂLLEJﬂa@ﬂvL@LUu 2 @ ‘lﬂLLﬂ 1AL

(Hardware) wazwanauwls (Software) Ineiisneazidansanalui

1) #1503
- nsesneuiumedliingn miouszinanadumanaslid 2.30 Aniind
(2.3 GHz Intel Core i5)
- weANTNE1909 (RAM) 8.0 Anzlus (8.0 GB)
- #15nRan (Harddisk) 250 Anglud (250 GB)
2) wONALIT
- 52uuUFUAn1T (Mac OS) High Sierra 11a5%u 10.13.4 (17E202)
- ideaflefliiauusenausie
- Eclipse Java EE IDE for Web Developers Version: Oxygen.2 R (4.7.2)
- Sublime Text
- wiildWaiun
- 91731 (Java)

- LngLdukea (XML)
4.2.2 laseadduseuszanuiugdldveaasiioatuayu

lassaddiusieUsyauvennIadioaiuayunisulasalawnainunvsidaluilumig
Tguseen Wudiuiuanstannuduiusseninvdnelssauduglduaznisiausiuiu
lngusiazntianaagldosuieeasidenveinisinanuvesdiusaysvaiuiuyldauees

w3edtle advayu Iseazidundsdalull

1) Wi “SPN XML Upload” 1unihaaduduvesmisldnuaisdionisudas

A o & I3 a a & ¢ & o
LW@V]']ﬂ']iLa@ﬂIW@aIWLLﬂamﬂLWﬂiLumiuz‘ULLUUm@ﬂL@ﬂa'ﬁL@ﬂ“ﬁL@NLL@aLLaﬁVﬂ
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nsonluian MITI8aLdIARINAISINT 4.7 LasnunaaansdulsEnavaztdusa

=

Un 4.19

07159977 4.7 S18aA8enveamiee “SPN XML Upload”

o Y =
%3V ;SULLUU INYATLAUNA

SPN XML File | naeadaninu | iileuansfingiiinuionaisvesalauaaininnsidaly
JULUUTR4LONA5L0NGLONLEANY LAUIZUANINE

naaNNAYY “Browse” uazidenlndisauiosuda

Browse Uy HlaNAITLANINEIRINIUN 4.20 Wielidaniiogiiu
enansvatalaupaRnmysalugUuwuurenenasand

@
LRDULLDA

Upload File Uyl WeneaziinsnsiadeuenalsvesalaLaainny3Lin

Tuguuuuresenasiendidunealngniewialy

@ Transformation of Stochastic Petri Nets into Markov Chain

SPN XML Upload

Please select SPN XML File

Browse

Upload File

U 4.19 1w “SPN XML Upload”
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| NON ) Select an image
% kesinee a
Name ~  Date Modified
“| Applications Wednesday, January 24, 2018 10:45 AM
=1l Desktop Friday, June 22, 2018 12:50 AM
Il Documents Thursday, June 7, 2018 5:21 PM
@1 Downloads Saturday, June 23, 2018 9:49 PM
eclipse-workspace Saturday, June 23, 2018 4:33 PM
@l Library Thursday, June 21, 2018 1:14 AM
1 Movies Tuesday, January 23, 2018 10:31 AM
71 Music Sunday, January 14, 2018 6:40 PM
& Pictures Thursday, May 17, 2018 3:38 PM
Program Sunday, January 14, 2018 5:13 PM
Project Wednesday, June 6, 2018 1:51 PM
<! Public Saturday, January 13, 2018 12:16 PM
File Format: XML Format E
Cancel Open

U 4.20 wihenamsuniegvesusiuenarsalaunainmmsidalusUuvuiendiduuea

<

2) w1919 “Input Required Parameter” 1uniiidrsilidvsueldarufiivua
W15 0mes NI ndunaaldlunisadiSves0anan, as19Syerdannsv, iaala
I ) 1 [~3 % & o 1 1 [~4
1150, AUIUAINLNIT lUlnglaReATUAN UL IBWLILYIANNENAE Y waY
a A @ < [ A v a fal 1
Ainswilemanuininauazegluwnlnegniunailaiivualilunisiimesien

Wuwinla Felumienatazuenaanidy 2 du laun

® duusn: “Initial Marking” sduililuduigldnudesdeniniauiiog

o o v <

WANIEDINITUANTNAELA WS DUNITZUAIFTUVBIINLAUTHBINTITUTNLLN

q
e Tnedadveunaanliglduidanaziludadnlaivuauisis
Suduanlulndalauaaininysids 1w Initial Marking §v1audn 2 1wad
lown Py uaz P, Baglddosnsuininauiiinag P, ddlumaa P, 9y
Inaulumaananun 3 nau wazdldaudeenisuinlmaudiqui 2
ety 1iden? “Tagged Token” wadiwaa P; uazszy Tagged Seq. 1y
“2” \Judu

1 a « 9 | dy < ! a v 4 ay
® FHIundes: “Input Parameter muumumumjﬂmmmwzqLwaaauqm
Ay v A o a LS 1 3 a 1
wag afidedldineriinisiasieiaiuuiaslui Tagged Seq. azod

Tuwarresiiaduminle
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76

Fasrwazidunazidunumnsnd 4.8 uaznthauansaiuuszneuazdusiagy

#1919 4.8 T18a¥L8enYe9nL 89 “Input Required Parameter”

Wle sUluy LRGN

Initial Marking

Place fomnu | uansdevesnaa

No. of Token oy | wamsdunuvesmAuiildszymdousiGusiy

Tagged Token | Yosdmasun | wanswosdimdsaieligldaunuadosmneindeanis
oy | awufinlndufioglumaatiuelsl

Tagged Seq. NABITDAM Wtifl%’muidﬁﬁwaﬂwLﬁuﬁﬁaﬁmi%u,ﬁﬂ

Input Paramete

Start Place fomnu | uanawaaSusu Seazldunannsdenudinlnduly

W9 “Initial Marking”

End Place enaden | uwanssenisidentuuftasteunaanivunadiagly
wuuias | Indalaupafnumsidaluguuuuiendiduues

Time to be naesdony | Wldaussynadielfiluinssianutasdud

analyzed in Infufiuinilemanglusyuuuninesdumila

the queue YDA LRI Minutes

Generate Yy Fleneazhnsadissvez Dasen

Reachability

Set
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@ Transformation of Stochastic Petri Nets into Markov Chain
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
P1 2 2
P5 1
Input Parameter
Starting Place P1
Ending Place P8 <]
Time to be analyzed in the queue 10 Minute (s)

Generate Reachability Set

31/77 4.21 11679 “Input Required Parameter”

3) %e1e “Reachability Set” JunthatauansSvordawnniaiun  F9@1ansn
3 < 1% o [ 14 3 = <@
nyradeuwininAulaaInaIse mndwulnaulalumadlagnuinasinadu ()

o w = = = a v \ &
NNUBY PI5188108ALLTUAINAITNY 4.9 Laznuinsiansdiudsznauazidu

U 4.22

e

AN 4.9 T19azldgnYenI819 “Reachability Set”

Velih suluu 318890
Current oA | LARISIBAITVRILNSNNT LU Mo, My 1TudU
Marking (M)
Marking ToANY | WAAIIIUIULLANYDILARLINAARINLAAZUISANY 111N

o [ = =3 o w 1 <3
uulnAuresLnagladiuay 0 AMnu wanaIlnLAY

Ngnudines a ety

Transition (T)) YA wanInsuaTUNzIes LNy lAAn Next Marking




715N 4.9 TI8a8enY99IIN N “Reachability Set” (s18)

78

o Y
%V

sduuu
Y

sneazLden

Next Marking

YA

wansninfdalundininsuaduneglunedus

.. ¥ a
(Mi+1) (Transition T) lanness
.
1 IS o 2 1 « .
Generate Yu WIBNAILMINTTRENNNUIANG - “Reachability  Graph”
ol e v 3 o a QQQQJ
Reachability NIDUVNVIINITHAAINAIYDZUARNTIN
Graph
Generate Reachability Graph Export
sl P1 P2 P3 P4 PS5 P6 P7 P8 Transition | NeXt
Marking Mi+1
MO (2) 0 0 0 1 0 0 0 T1 M1
M1 (1) 1 0 0 1 0 0 0 T3 M4
T2 M3
T1 M2
M2 0 (2) 0 0 1 0 0 0 T2 M5
T3 M6
M3 (1) 0 1 0 1 0 0 0 Tl M5
T4 M7
M4 (1) 0 0 1 1 0 0 0 T1 M6
TS5 M8
M5 0 (1) 1 0 1 0 0 0 T3 M10
T2 M9
T4 M11
M6 0 (1) 0 1 1 0 0 0 T2 M12
T3 M13
TS5 M14
M7 (1) 0 0 0 1 1 0 0 T6 M15
T1 M11
M8 (1) 0 0 0 0 0 1 0 Tl M14
T7 M15
M9 0 0 (2) 0 1 0 0 0 T4 M16
M10 ] 0 1 (1) 1 0 0 0 TS5 M18
T4 M17
M11 0 (1) 0 0 1 1 0 0 T2 M16
T6 M19
T3 M17
M12 ] 0 (1) 1 1 0 0 0 TS5 M21
T4 M20
M13 0 0 0 ) 1 0 0 0 TS M22
M14 0 (1) 0 0 0 0 1 0 T3 M22
T7 M19
T2 M21
M15 (1) 0 0 0 1 0 0 1 T1 M19
M1l6 ] 0 (1) 0 1 1 0 0 T4 M23
T6 M24
M17 0 0 0 [¢8] 1 1 0 0 T6 M25
M18 0 0 1 0 0 (1) 0 T7 M26
M19 0 (1) 0 0 1 0 0 1 T2 M24
T3 M25
M20 0 0 0 1 1 (1) 0 0 T6 M27
M21 0 0 (1) 0 0 0 1 0 T7 M24
M22 0 0 0 (8] 0 0 1 0 T7 M25
M23 0 0 0 0 1 (2) 0 0 T6 M28
M24 0 0 (1) 0 1 0 0 1 T4 M28
M25 ] 0 0 (1) 1 (1] 0 1 TS5 M29
U 4.22 w9 “Reachability Set”
JUN 4.22 AN “Reachaoility Se
QQd’J

4) wiene “Reachability Graph” 1unthanefiuandivoy

Uamnnin

W Tmsiuauam

WusvewsaraninAvInAnu R tvum eI muatulaniese Gaeaziden

e ununn199 4.10 wagnihsinsuandinysenauasdudisgun 4.23
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.

#713N9] 4.10 51884989 Ya91d1979 “Reachability Graph”

inte suuuu 518821980
SwerUaANT M sUam | uansSyer AN
Generate Uy WeNAYIINTUEAWTNEIG  “Markov  Chain  and
Markov Chain Analysis Result” wipunsyinnsuaniwamislgusaamn
wazA AN dulnegldilsduninumuiutures
1 I
ANUUIELUU
Cenerate Markov Chain Export

En = e
M2 M3 M4
Tz) lra/ L1T4/A I\Ts
P e ~
| M7 M8 |

— ¢ { T——
‘ M10 ‘ | M9 | ‘ M12 ‘ \ M11 | ‘ M14 ‘ \ M13 | ‘ M15 ‘
LT5 Iwgub*rsg %ZATGKRTSRTS/
} (¢ ) g 3 ¢
‘ M18 ‘ I M16 | M20 ‘ M21 | M17 ‘ M19 | ‘ M22
KT?\ &Emsg_}in T6 rT3'//T7/
(
s | [ws | [ | [ | [ s |
KM T6 T4J Ts) T5)
— N ¢ I I
’ M31 ’ M29 ‘

g‘lfﬁi 4.23 w1979 “Reachability Graph”
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5) #1619 “Probability Calculation Options” tuniindreanligldarulaiden
HandunrsAwruaudtazidu Tneanuisadents 2 Heddu Towa Hedduadnu
PUIBUUYDIANNUNAE T ULAE HIATUNITWANKAYAZ AN SI8azL B e s T umY

#5797 4.11 wagyihsinsuansdiulsenouaslunagui 4.24

#1519 4.11 598asdenvani1s19 “Probability Calculation Option”

Wiada sUluy 318AZ198A
Wondleritunis Uy wansmadenlunsiuandiieligldauldiden Tdun
ATUIANN HandumuvuinduvesnlIni1asidu (PDF) wag
9udu WandunIswanwasazay (CDF)
O Probability Calculation Options

Which function do you want to calculate the probability?

CDF __PDF

3“1/771’ 4.24 w979 “Probability Calculation Options"

6) M9 “Markov Chain and Analysis Result” {untiansfiuansviaalgusaon
nSeunuuanINadnsSveINITIATIERleNE@Ml AU LN AR UAUD L naa
dugnneluszegnafigldnuldimunelidanduinle Fsvazidenaziy

ANUAITIN 4.12 LLawﬁwiNLLamdau‘UisﬂaU%L‘T]uvﬁ"qgﬂﬁ a.25

#1519 4.12 $1882d89199%d 19N “Markov Chain and Analysis Result”

v Y a

WIVD JUunuu 3YASLDYN
ldunsmen sUam | wanavidlganiaen

. Y a ¢« ' < al @ Ay oz
Probability from oAU | WAAINANITIATIZN “AnNNIslunlnAunlawAngn
Start Place to waasuRuIutuaaduannelussazaifnuaiie

:End Place will . | 2 & e
ANUTLILLLYeInNUazluduminle

complete in the

queue using X

minutes is ......
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ene Transformation of Stochastic Petri Nets into Markov Chain
Probability from P1 to P8 will complete in the queue using 1.43 minutes is 0.000019278997 Export
0.02052125

|
05735147600‘741539 03323313]9

@@@

0.. 2207(:711 0. 77923288 00.! 568/75375 7_ 0. bZSl7bZUS

b@o

0280937718\07959328 00(38076419)2 069163696402402810 mﬂ0b41920462 0635724031
~

l5§B412?27 0027‘67!“7‘7 04415876 0558412327 006596336]06804070120?0 232828246!34227808

0035}:131 0423885110 5/6116885 e ’0036787)44 Eiess UZZU 0056787944 0779132800358131
‘ @ (D @ @
00270b7057 0036787944 0027067057 0034227808 0034227808

G CED

K 0.036787944 ')1(787‘]40 0353131 0.0358131 7

\;} —
$32

3‘1/17 4.25 wil1w N “Markov Chain and Analysis Result”

P Y Y a M ceeex a a I Y 1 oA o P
7) AUIANLIITDRANAIATAATUVDNATDID L UUNLNFANIALERITDANULI RO Y
A a Y a = | v | aa fa A & v v o = =~ =
Waindeiianaindy Wy gldnuldwennidndnesedelilasessu Funsedle

wUaAnIUaANULINRUAIFUN 4.26

® OO Error

cannot import xml file.

JUT 4.26 mheausaioudednnaim
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unil 5 n1snagauLAsasilan1siuasalanagafntuidusiidduinan

Tudetagnaniimsnaaeuiaiesiioativayunsulasalaunainmidaluduvile
wnspevl Gsaznandsanmnndeniilalunismageu, MmedeunIeilofunsafnw lngay
nageusesiiean 3 nsdifnw tun nedifnuvesununmalauaanuediiaiag T, n1s
uninesuaznIsHARTALUR anvingaznanfinisagunaniimedaouiaiesiielasd

nuazdunsInaluil
5.1  #@NINLInaauftglun1snagau

v -dl Y & 1 v 1 6 '3
ANTNWINABUNLTIUNISNAEBU @u15awenoantaly 2 @3u oA 815ALIShaY

a3 Inedlseazidansane Ui

511 315au93
- nsesranitunasiindn wiieUssuianadumanesing 2.30 Anudsnd (2.3

GHz Intel Core i5)
- MEANNEN589 (RAM) 8.0 Anzlus (8.0 GB)
- 815aRan (Harddisk) 250 Ainglud (250 GB)

5.1.2 «awAwas

- sxuuUATAnIT (Mac OS) High Sierra La$du 10.13.4 (17E202)

5.2 wuslun1snagaunsaeile

o a I3 a a & & ¢ e ::4' o
1) Q@Lmiﬂlﬂ)wa?ﬂ@LLﬂamﬂLWW?LH@IUEULL‘U‘UGU'E]QLE]ﬂGULE)lILL@aﬂJ@ﬂﬂﬁm@m‘HﬁW‘ﬂ%ﬂqﬂqi

G RIY)

o w a a & & ¢ & Ay Yy v
2) uqlﬂﬂﬁimLLﬂﬁ@ﬂLWW?LU@IUEULLU‘UT@\TL@ﬂ‘?ﬂ@llLL@a‘Vﬂ)@LGﬁS@J"UqﬂGU@ 1)

a

3) Tdwisfwmesnindusenisasissvezdaneg, Svesdannsw, vislaunsnanuay
a '3 1 I3
oI PR LR PRI BERYLY]

a

4) @5195ueLUaARNYN

5) @519399x0aRNT N
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7) aswilginiaen wIsadleszinisiesizienuihazlunyasusuveunadly

5.3

[
= a

[ |
udsgeauanduminle

9

A o
NN1INAFDULAIDIUD

nmanegeuinsaloilunszuiunisiidfyeg1wmils 1ienTIdoUAIINYNABIVBINIT

nuvesaseiioNamsanlasalauaainluiluiddininenligniomiely Weuan

< | ' 14 1% [ a L4 [y £ & ' ' <
Lﬂu%flﬂi%ﬂqiﬂawLLa’J‘VF’]ﬂ‘V]']ﬂ'ﬁ'JLﬂ'i’]B‘ViNaaWﬂﬂﬂI%Wﬂﬂ%u@l'ﬂuﬁu’] LUUVDIANUUIAELUY

Wuedals Tnsazuvinsainaasuaanidu 3 nsdineasu lasldain 3 nsdianen town

m15799 5.1 aUsIgazioenvednsanaaou

= 174 ==
nsel Tgnsaifnen
NAFIU BHUNINE
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9 NYASLYANIUNATIU TaagRn | NS | NISKEAR
WS | 4aARy | Sauud
29 1U

1 | vedsunisAuamAiand1asilulaely N
HafTuAUNUILL YYD IR D ULAY
HINTUNITHANIIFLAUUUA I GUSADN I
Agnaewiselyl IneTeuisunadns
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Aleannasesilonuniseulaleelgneiguy
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53.1 nsanagaulngldununinalanaainummsianag

[

a a @ Y O = &
LLNUJ‘I']W‘U’EN?{IG]LLF"IﬁG]ﬂLW‘VIiLUGWI'J"'] Ufinsun 4 E‘ULL‘U‘U AIUAITINN 5.2 AN

15191 5.2 sUkUUYeIalauRaaNs N TIIn

LUUAIAU LUUUANY LUUNIGHEN pUUUsTaEu
(Sequence) (Conflict) (Concurrent) (Join)
£l P, P, P, P,
T, T, T,
T 1/2 1/5 1/4
1.0
P, P2 P;; P‘.Z P.‘i P;;

FelunsnaasunisiuiueiruiasidulagldianduanurnuikiuyenuUee
=1 6 o 1 1 I's 1 ) 2 =l i = a
Juuagileidunisuanuasazanuunilguisaenindiuingndssvsely lneSeuiiigy
naansilaannesasiionunisauralagldfandululuswnsuvaslulasvandandiwa n1s
nagouIzaLlunITNado Uik uAINELALAERNANSIEATEIY 4 JUkuUTeRY Tneas

SUYNISNAFUMNLUINIA e oS UNelAmNTUR U Fail

I a a < o w
NagauNsilaln LLﬂﬁﬂﬂLWVI’iLuﬁbl‘ugﬂ LUUAINU

1) wisnalauaaRnmmsidavesguiuudsulugluuuvesendiduneaniuguil 5.1

<?xml version="1.0" encoding="I150-8859-1"7?>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="1" capacity="5" type="Sequential"/>
<place id="P2" name="P2" initiaWMarking="@" capacity="5" type="Sequential"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" mean="1"/>
</Transitions>
<Arcs>
<arc id="P1 to T1" name="P1l to T1" source="P1" target="T1" type="normal" weight="1"/>
<arc id="T1 to P2" name="T1 to P2" source="T1" target="P2" type="normal" weight="1"/>
</Arcs>
</SPN>

JUT 5.1 wondiouusavesalasaadnnnzsinlusUuuuaiay
2) ihdhalaupafnmvsidalugduuureudndiduueaiilinionaindes 1) agladegy

52




[ ] Transformation of Stochastic Petri Nets into Markov Chain

SPN XML Upload

Please select SPN XML File

sers/kesinee/Desktop/02 XML/Sequential.xml

U7 5.2 mandndndisuusavesalaunaanimyiilnlusluvvaisy

Browse

Upload File

85

3) la@w1sfimes (Tagged Token: P1, Tagged Seq. No.: 1, Ending Place: P2 uay

Time to be analyzed in the queue: 2 minutes) mmgﬂ‘ﬁ 53

Transformation of Stochastic Petri Nets into Markov Chain

Initial Marking

Place

P1 1

No. of Token Tagged token

Tagged Seq No.

Input Parameter
Starting Place P1
Ending Place P2 H

Time to be analyzed in the queue 2 Minute (s)

Generate Reachability Set

U7 5.3 seymisidwesvesalaunadninnsidsluguuuaisu

4 ansveriaswn wldnugun 5.4

[ ] @ Transformation of Stochastic Petri Nets into Markov Chain

Generate Reachability Graph Export
Current - Next
Marking P1 P2 Transition Mi+ 1
MO (1) 0 T1 M1
M1 0 (1)

U7 5.4 SvezUamamvesalnuaainnmsiinluguuua sy
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5) aiesvesdannsm agliniugun 5.5
@] @ Transformation of Stochastic Petri Net...

Generate Markov Chain Export

U7 5.5 SvezdaanTinvesalaunainmysilnluguuuva iy
6) @sranmalgunseen wIeeilaazvinn1simsiziianuutaziluleslddadduau
' | & A a v P L ] | a
wduvesrudaziluinsuiuvsanaalyauieaugaidusile augun
5.6

O C Transformation of Stochastic Petri Nets into Markov Chain

Probability from P1 to P2 will complete in the queue using 2.00 minutes is 0.135335283000

¢ so )
Q

0.135335283

o
. s1 )
—

guﬁ 5.6 vaalvanspenlpeldilnsunumuiuiduvasnanssduyesalpunadninysidnly
FULUUAINY
7) adwhslduiiaen wiswdloasvhnisiessdenuiiandulpeldiliduanuas
azaumﬂqméuﬁmaaLwaalmuﬁaagﬂ?:uqmLﬂuwh‘l,m mmgﬂﬁ 5.7

O D Transformation of Stochastic Petri Nets into Markov Chain

Probability from P1 to P2 will complete in the queue using 2.00 minutes is 0.864664717000

& —.

0.864664717

o X -
¢ s1 )]

U7 5.7 vaslasnsmonlnglaiendunanuassasauvesalaunainmyidalusuuuva iy
8) waapunsAwimaNuihzluvedagldilrduamnuuiuiuvesaiuiiasdy

vulusunsulilassendiendioa mugun 5.8
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D4 : fx =EXPOND|ST(C1,1/C4,FALSE)
A B C D |
1 Time to analyst 2 Minutes
2
3 Transition Bd mean K4 PDF (No Conflict)
4 0.135335283236613000000000000000,.

U7 5.8 Anruesiuvesnsldiedtunrumiuiuyesnnnissituuulsun s
lulnsvensiondivavesalaunaiinimmidn lugUuuua iy
9) nagsunisAIwInAudIduvedagldflaidunanuasasanvulysunsy

lulasgondiendian a1ugun 5.9

D4 - fx  =EXPONDIST(C1,1/C4,TRUE)
A B D |
1 Time to analyst 2 Minutes
2
3 Transition B mean B4 CDF (No Conflict)
4 T1 1 0.864664716763387000000000000000,.

U 5.9 Aruvaturesnisliieisusenuavazauuulysunsululnsvensiondivavesals
upainimy3sln lugUhuuaI9y
nagaunsalalauaainnidaluzuwuutnnu

a a a & v v ¢ @ PN
1) Lmﬁﬂuﬁimuﬂﬂ@ﬂLWWiUum%@ﬁgUuUU%ﬂﬂu1ugUuUlﬂﬁNL@ﬂ%L@N%@ﬁmﬁMEUW

5.10
<?xml version="1.0" encoding="I150-8859-1"7>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="1" capacity="5" type="Conflict"/>
<place id="P2" name="P2" initialMarking="@" capacity="5" type="Conflict"/>
<place id="P3" name="P3" initialMarking="@" capacity="5" type="Conflict"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" mean="2"/>
<transition id="T2" name="T2" type="timed" mean="5"/>
</Transitions>
<Arcs>
<arc id="P1l to T1" name="P1l to T1" source="P1" target="T1" type="normal" weight="1"/>
<arc id="T1 to P2" name="T1 to P2" source="T1" target="P2" type="normal" weight="1"/>
<arc id="P1 to T2" name="P1 to T2" source="P1" target="T2" type="normal" weight="1"/>
<arc id="T2 to P3" name="T2 to P3" source="T2" target="P3" type="normal" weight="1"/>
</Arcs>
</SPN>

U 5.10 tendiduueavesalaunaiinmmidn luguuyudnn
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2) dinalaupafnmvsidaluguwuureudndiduneantimnseainds 1) azldnegy

75.11
® Transformation of Stochastic Petri Nets into Markov Chain

SPN XML Upload

Please select SPN XML File

{Users/kesinee/Desktop/02 XML/Conflict.xml Browse

Upload File

Ui 5.11 msntudndiduueavasalaunainmziinluguuvudaiu
3) léwrsfimes (Tagged Token: P1, Tagged Seq. No.: 1, Ending Place: P2 uay
Time to be analyzed in the queue: 2 minutes) mmg‘d‘ﬁ 5.12

Transformation of Stochastic Petri Nets into Markov Chain

Initial Marking

Place No. of Token Tagged token Tagged Seq No.
P1 1 1

Input Parameter

Starting Place P1
Ending Place P2 g
Time to be analyzed in the queue 2 Minute (s)

Generate Reachability Set

U7 5.12 szymrsilwesvevaloupadniwmids luguuyudniu
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4) assverdanun wldnugun 5.13

[ ] @ Transformation of Stochastic Petri Nets inte Markov Chain

Generate Reachability Graph Export
Current . Next
Marking P1 P2 P3 Transition Mi+1
MO (1) 0 0 T2 M2
T1 M1
M1 0 (1) 0
M2 0 0 (1)

U3 5.13 Svasdanwnvesalaunainimyiuinluguuudaniu

Y

5) aiesvesdannsm wlanugun 5.14

® @ Transformation of Stochastic Petri Net...

Generate Markov Chain Export
MO
T1 LT2
' 3
M1 M2

U7 5.14 SvesOaansinvesalauaafnmmids luguuutdniy
6) a@sranmalgunsean tsesiinaziinisiesiziauinazidulaglddedduaiu

1 1 I P a v = iy & ' =
nnwiuvesnMtazilunInsuduvsanadluautgadugaduvinle augun

5.15

Transformation of Stochastic Petri Nets into Markov Chain

@®
minutes is 0.578420010000

Probability from P1 to P2 will complete in the queue using 1.00

)

0.57842001 0.42157999

Y Y
51 ¢ s2 O
>

U7 5.15 waslesnsmenlnglaierddunummuiiresnaiuinziduyesalauaadninyile
lusUhuudnnu

7) a$1eslgunsaen wwissiloazyinnisiwsnzvanuulasilulagldfaidumanyas

avauanynsuiuennadlusutgedugaduiiile anugun 5.16
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o ® Transformation of Stochastic Petri Nets into Markov Chain

Probability from P1 to P2 will complete in the queue using 1.00 minutes is 0.657226265000

¢ s )
- _

J [
0.6572262650.342773735

Sy 3
¢ s1 ) C s2 D
A A ~— 7_

U7 5.16 waalsansmenlagldileiduuanusiaeauvesalaunadinimmidn luguuuyudany
8) e@aUNIAIINANNUIITITuYadlnsldHanTuANNTUILULYeIA LUz T

vulusunsululasgondiendion nugun 5.17

D8 : fx =Table1357[PDF (No Conflict)]/(Table1357[PDF (No Conflict)]+D5)
A B C D I

1 | Time to analyst 2 Minutes

2

3 Transition B4/ mean K4 PDF (No Conflict) v |

4 Tl 2 0.183939720585721000000000000000

5 T2 5 0.134064009207128000000000000000

6

7 Transition PDF (Conflict)

8 | T 0.57842001

9 T2 0.42157999

U 5.17 aanniesiuyesnslamendunaumwivresnauunaiuuulsunsy
lilpsvansiandivavesalouaanninmgss ﬁm?ugmwm?’@n”u
9) NAABUNITATUIUAIINUIEITUY s ldHenTukanLItazauvulUTLTY

lulaswondendign nugun 5.18

D8 : fx =Table1357[CDF (No Conflict))/(Table1357[CDF (No Conflict)]+D5)
A B C D I

1 | Time to analyst 2 Minutes

2

3 Transition B  mean K2 CDF (No Conflict) | v |

4 T1 2 0.632120558828558000000000000000

5 T2 5 0.329679953964361000000000000000

6

7 Transition CDF (Conflict)

s | T 0.657226265

9 T2 0.342773735

U 5.18 Aauresiluyesnislaidusanuasasanvulusunsululnsvondionfivavevs

loumadinimnTidaluguuudany
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1) wigualauweaAnnviiilavesgluuudadulusluuuvesendiduuean1ugud

5.19
<?xml version="1.0" encoding="IS0-8859-1"7>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="1" capacity="5" type="Concurrent"/>
<place id="P2" name="P2" initialMarking="@" capacity="5" type="Concurrent"/>
<place id="P3" name="P3" initialMarking="@" capacity="5" type="Concurrent"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" mean="3"/>
</Transitions>
<Arcs>
<arc id="P1 to T1" name="P1 to T1" source="P1" target="T1" type="normal" weight="1"/>
<arc id="T1 to P2" name="T1 to P2" source="T1" target="P2" type="normal" weight="1"/>
<arc id="T1 to P3" name="T1 to P3" source="T1" target="P3" type="normal" weight="1"/>
</Arcs>
</SPN>

§Ui 5.19 londiduuoavesalnupainmsiinluguuuniauen
2) thdhalaueainmidalusuiuvreadndiduneatildiniouande 1) axldwsy
i 5.20
® Transformation of Stochastic Petri Nets into Markov Chain

SPN XML Upload

Please select SPN XML File

ers/kesinee/Desktop/02 XML/Concurrent.xml Browse

Upload File

Uil 5.20 M udndisuueavesalaunainmmsiinluguuuumiuen
3) Tldwrsnifiwes (Tagged Token: P1, Tagged Seq. No.: 1, Ending Place: P2 uag

Time to be analyzed in the queue: 2 minutes) mmg‘dﬁ 5.21



Transformation of Stochastic Petri Nets inte Markov Chain

L]
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
P1 1 1
Input Parameter
Starting Place Pl
Ending Place P2 o

Time to be analyzed in the queue 2 Minute (s)

Generate Reachability Set

JU 5.21 seywmilmesvesalaunaininysidnlusUuuunisuen
4) a33verUanin alanugui 5.22

[ ) @ Transformation of Stochastic Petri Nets into Markov Chain

Generate Reachability Graph Export
Current . Next
Marking P1 P2 P3 Transition Mi+1
MO (1) 0 0 T1 M1
M1 0 (1) 1

U7 5.22 Svesdananvesalnuaaininysidnlusuuuuy auen
5) aigsvesiannsm aglinugun 5.23
® © ® Transformation of Stochastic Petri Nets into M...

Generate Markov Chain Export

MO

T1

M1

U 5.23 SwesTaansmvesalauradninm s luguuuniuen
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6) afraalgundeen wwIneileaziinnisiesiziianuutazidulaslaledduaiu

1 1 I d' a v = Y & ' =
nwduvesrudazluigasuiuvesanaalyauiaeduandusiile augun

5.24

Probability from P1 to P2 will complete in the queue using 2.00 minutes is 0.171139040000

<7 s )

0.17113904
—_
P .
( 51
o

U7 5.24 valvarinenleeldilandunumuuuyesnuhezituvesalaupadninm il
lugvuvumisuen
7) ahehaldiniaen wsesdisasinnisinnginnuinaniulegldilaidunanuas

azaunnsusurasnadlUIuigaaugaduinla muguin 5.25

O @ Transformation of Stochastic Petri Nets into Markov Chain
Probability from P1 to P2 will complete in the queue using 2.00 minutes is 0.486582881000
(fisuﬁ‘\
-
0.486582881
_¥
&>

U 5.25 aalsasmenlagloilardiusnusiaeauyosalounadinmmidn lugUsuuniauen
8) wegauMIsAUIMNANLIIEluva sl TuAmNLTUILULYIAM LUzt

vulusunsululasgendiendiwa nugun 5.26

D4 - fx =EXPONDIST(C1,1/C4,FALSE)
A B C D I
1 Time to analyst 2 Minutes
2
3 PDF (No Conflict)
4 T1 3 0.171139039677531000000000000000_,_

UM 5.26 mynnhasiuvesnisloileddunumnuiuyesnuisstuuulusunsy
lulnsvendiondivavesalaunainimmidn luguuuniuen
9) nagsunisAwIuaudIazduvedagldflsidutanuasasanvulysunsy

Lulaswondiendioa nugun 5.27
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D4 - fx  =EXPONDIST(C1,1/C4,TRUE)

A B C D |
1 Time to analyst 2 Minutes
2
3 Transition B4 Mean 4 CDF (No Conflict)
4 Tl 3 0.486582880967408000000000000000__.
5

U7 5.27 Aauuresiuyesnislaiddunanuasasauvulysunsululnsvensiondivavess
loumadinimnZsdnlugUuuumiasen
maaunsﬁﬁa‘lmLLﬂaamww'%LﬁﬁiugﬂLL‘UU‘LJszmu

= a a & ¢ @ =
1) wigualauaainnnsidavesguuvudssalusluuuresendiduuwoaniugui

5.28
<?xml version="1.0" encoding="IS0-8859-1"7>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="1" capacity="5" type="Join"/>
<place id="P2" name="P2" initialMarking="1" capacity="5" type="Join"/>
<place id="P3" name="P3" initialMarking="@" capacity="5" type="Join"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" mean="4"/>
</Transitions>
<Arcs>
<arc id="P1 to T1" name="P1l to T1" source="P1" target="T1" type="normal" weight="1"/>
<arc id="P2 to T1" name="P2 to T1" source="P2" target="T1" type="normal" weight="1"/>
<arc id="T1 to P3" name="T1 to P3" source="T1" target="P3" type="normal" weight="1"/>
</Arcs>
</SPN>

Uil 5.28 londidameavesalunainmmiuinluzUuyuysea
2) hdhalawaainmsidalusuiuureadndiduneadildiniouande 1) axldnsy
7l 5.29
® Transformation of Stochastic Petri Nets into Markov Chain

SPN XML Upload

Please select SPN XML File

/Users/kesinee/Desktop/02 XML/Join.xml | Browse |

Upload File

U7 5.20 mavndudndiouueavesalaunainmmsiinlugiuuulsaiu
3) law1sdimas (Tagged Token: P1, Tagged Seq. No.: 1, Ending Place: P3 uay

Time to be analyzed in the queue: 2 minutes) mmg‘d‘ﬁ' 5.30
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Transformation of Stochastic Petri Nets into Markov Chain

[
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
Pl 1
P2 1
Input Parameter
Starting Place P1
Ending Place P3
Minute (s)

Time to be analyzed in the queue 2

Generate Reachability Set

U 5.30 ssymmidimesvasalaunadninyidnlusUuvusea
4) a33verUanien seldnugun 5.31

[ ] @® Transformation of Stochastic Petri Nets into Markov Chain

| Generate Reachability Graph | Export
Current - Next
Marking e P2 P3 Transition | "0
MO M 1 0 T M1

U 5.31 SwesUanenvesalnuaadninysidnlusuiuvsya
5) a$1ssverUannsm avldnnugun 5.32

® ( ® Transformation of Stochastic Petri Nets into Markov Chain

|‘ Generate Markov Chain ,| Export

MO

T1

M1

U7 5.32 SvesTagnyinvesalaunainimmiilnluguuuuysyaiu
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6) afraalgundeen wwIneileaziinnisiesiziianuutazidulaslaledduaiu

1 1 I d' a v = Y & ' =
nwduvesrudazluigasuiuvesanaalyauiaeduandusiile augun

[ ] ® Transformation of Stochastic Petri Nets into Markov Chain
Probability from P1 to P3 will complete in the queue using 2.00 minutes is 0.151632665000
"o Y
<>
0.151632665
_x
o

U7 5.33 vaslesnsmenlngloienddunumuuiuvesnuunziduyesalauaadniny e
lusduvudszau
7) adrealgunseenl wsesdlieazinnisiasiziautiazidulag e TuLanias

avauanyaLsuiurennadllauigadugailuvinle augui 5.34

[ ] ® Transformation of Stochastic Petri Nets into Markov Chain
Probability from P1 to P3 will complete in the queue using 2.00 minutes is 0.393469340000

T Y

D
0.39346934
r_

~

3D

UM 5.34 vaslasnsmonlnglaieddunanussasauvesalnuaaininysidn lusUiuuyssa
8) nadauMIAUIMANLUIzduvedlaglIfeTuAI LU ULYBIA NN LY

vulsunsululaswendiendiva augui 5.35

D4 - fx =EXPONDIST(C1,1/C4,FALSE)

A B c D |
1 Time to analyst 2 Minutes
2
3
4 T1 4 0.151632664928158000000000000000___
5

UM 5.35 mynhasiuvesnisloileddunumiuiuyeseuisstuuulusunsy
lulnsvonsiondivavesalaunafinmmaidaluUuvuysyaiu
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9) nagoun1sA1uIuAIuaziuvedasldfleidunanuasarauvulisunsy

Lulaswondiendioa nugun 5.36

D4 - fx  =EXPONDIST(C1,1/C4,TRUE)

A B C D I

Time to analyst 2 Minutes

1
2

3 Transition B  Mean K4 CDF (No Conflict)

4 | T1 4 0.393469340287367000000000000000]

5U7 5.36 prmesduresnsleinduuanuaazauuulysunsululnsvensiiondivavess
loupadninm3inluguuuaay
53.2  nsaivegeuvesnsilAneinisiiiunines
Tnsununmalauaadninidavesnindiumaosdaiuangniunis a gedild
Uimandsntugninagshmsamzdeulunsdilivinadeamadowaioudanglsed
seliuins udndglviuinmanienfesdlivimadoasodunisliuinisiaz sanain

[

1 o, d' a o aAM Y a v
ﬂ']iLGU']LLﬂ'Jﬂi’JEJL‘Uu@QEUV] 5.37 ﬂ'ﬁW@la@ULi'ﬁ]gLill'ﬂ']ﬂ']ﬁmfﬂﬁ@l]@]']ilLLu’]V]’N‘V]l@@ﬁU']EJI’J
&

WUDIAUMUTUNDY A9l

EnterQueue StartService Leave Queue

C——O—l—0O—1——0

CustomerArrives CustomerWait ServiceFinish CustomerLeave

JU# 5.37 WAL INALIUAFANNY SITnYe9nI15IT M IR DE

pdnUUlAsdunIsauTunaum Ul

) = a a & ] 9] N
1) "WILWiEJSJﬁIG]LLﬂﬁC‘]ﬂLW‘VﬁLUC‘]ELUE‘ULL‘U‘UGUENL@ﬂ‘UL’e]llLL@ﬁ‘U@Qﬂ’]iLGU']LLO'JV’YE)EJGHNE‘U‘VI
5.38

<?xml version="1.8" encoding="IS0-8859-1"7>
<SPN>
<Places>
<place id="CustomerArrives" name="CustomerArrives" initialMarking="3" capacity="5" type="Queue"/>
<place id="CustomerWait" name="Customerwait” initialMarking="0" capacity="5" type="Queue"/>

<place id="ServiceFinish" name="ServiceFinish" initialMarking capacity="5" type="Queue"/>
<place id="CustomerLeave" name="CustomerlLeave" initialMarking="@" capacity="5" type="Queue"/>
</Places>
<Transitions>

<transition id="EnterQueue" name="EnterQueue" type="timed" mean="2"/>
<transition id="StartService" name="StartService" type="timed" mean="5"/>
<transition id="LeaveQueue" name="LeaveQueue" type="timed" mean="1"/>
</Transitions>
<Arcs>
<arc id="EnterQueue to CustomerWait" name="EnterQueue to CustomerWait" source="EnterQueue" target="CustomerWait" type="normal" weight="1"/>
<arc id="StartService to ServiceFinish" name="StartService to ServiceFinish" source="StartService" target="ServiceFinish" type="normal" weight="1"/>
<arc id="LeaveQueue to CustomerLeave" name="LeaveQueue to CustomerLeave" source="LeaveQueue" target="CustomerLeave" type="normal" weight="1"/>

<arc id="CustomerArrives to EnterQueue" name="CustomerArrives to EnterQueue" source="CustomerArrives" target="EnterQueue" type="normal" weight="1"/>
<arc id="CustomerWait to StartService" name="CustomerWait to StartService" source="CustomerWait" target="StartService" type="normal" weight="1"/>
<arc id="ServiceFinish to LeaveQueue" name="ServiceFinish to LeaveQueue" source="ServiceFinish" target="LeaveQueue" type="normal" weight="1"/>
</Arcs=
</SPN>

JUT 5.38 1oniduuoavain 159 nee
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2) dnalaunafnmvsilaluguiuureudndiduneanlanionainds 1) azldnegy
#5.39

SPN XML Upload

Please select SPN XML File

'SE2016/TheSIS/00 @ qau/02 XML/Queue.xml Browse

Upload File

U7 5.39 nrsindudndiduueaveinsidiuainey

< < 1% o v o
ﬂ']’iLL‘VIﬂI‘VILﬂuﬂl'e)\‘iﬂ’liL?l']LLﬂ'Jﬂaﬂa']ﬂ‘UVI 1

1) Taw1918wes (Tageed Token: CustomerArrives, Tagged Seq. No.: 1, Ending
Place: CustomerLeaves Wag Time to be analyzed in the queue: 10

minutes) B3 dusanisasissvezUanwe, Svortannsiv, idalduisaanias

AnTzinutasidy augud 5.40

e Transformation of Stochastic Petri Nets into Markov Chain
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
7

Input Parameter

Starting Place CustomerArrives

Ending Place Customerle... &

Time to be analyzed in the queue 10 Minute (s)

Generate Reachability Set

U7 5.40 seywrsilimesuinlmAua1aui 1 ve9nIsituoInee
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99

O [ ) Transformation of Stochastic Petri Nets into Markov Chain
Generate Reachability Graph Export
EAEEL?:; Customer... |Customer... |ServiceFini... CustomerL... Transition ::IA?_):;
MO (3) 0 0 0 EnterQueue M1
M1 2 (1) 0 0 StartService M3
EnterQueue M2
M2 1 (2) 0 0 EnterQueue M4
StartService M5
M3 2 0 (1) 0 EnterQueue M5
LeaveQueue M6
M4 0 (3) 0 0 StartService M7
M5 1 1 (1) 0 StartService M8
EnterQueue M7
LeaveQueue M9
M6 2 0 0 (1) EnterQueue M9
M7 0 2 (1) 0 LeaveQueue M11
StartService M10
M8 1 0 (2) 0 EnterQueue M10
LeaveQueue M12
M9 1 1 0 (1) EnterQueue M11
StartService M12
M10 0 1 (2) 0 StartService M13
LeaveQueue M14
M11 0 2 0 (1) StartService M14
M12 1 0 1 (1) LeaveQueue M15
EnterQueue M14
M13 0 0 (3) 0 LeaveQueue M16
M14 0 1 1 (1) LeaveQueue M17
StartService M16
M15 1 0 0 (2) EnterQueue M17
M16 0 0 2 (1) LeaveQueue M18
M17 0 1 0 (2) StartService M18
M18 0 0 1 (2) LeaveQueue M19
M19 0 0 0 (3)

2
aaa

al‘ a 3 13 o o A 4
U9 5.41 SvozUaManveosusinlmaua 19Ul 1 vesn1nduaney
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3) aesvesdannsm agliniugun 5.42

[ Generate Markov Chain ]

Export

MO

[

EnterQueue

v

M1

EnterQueue StartService

(

v v
M2 M3

L

EnterQueue StartServi EnterQueue¢ LeaveQueue

e 4 ¥
M4 M5 M6

)
;

(

J

X
|

L

\

(

StartServic EnterQueu StartServiiLeaveQueu EnterQueue

)

A 4 A 4 A 4 A 4 A 4
M7 M8 M9
artService LeaveQueue LeaveQueue StartService
v ¥ R R
M10 M11 M12

|

L

X

B

J

StartServic LeaveQuel StartServic EnterQueu LeaveQueue

¥ 3 v ¥ ¥
M13 M14 M15

N

¢

Y Y

¥

{

M16

M17

L

LeaveQueue StartService

\

Y

(

Y

M18

X

LeaveQueue

Y

M19

J

LeaveQueue¢ StartServi LeaveQueue EnterQueue

U7 5.42 Su0z

P4
aada

Uaens

3 I3 o o A E%
MY inlmAua1aUT] 1 Y99n 15t aIA0e
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543

® ® Transformation of Stochastic Petri Nets into Markov Chain
Probability from CustomerArrives to CustomerlLeave will complete in the queue using 3.33 minutes is 0.000039837743 Export
T sa Y
\\-‘,SO,_,-— D
0.003368973
pray
@ s1 _/‘/\

0.11069030¢ 0.889309694

,—f—'—f —. /fJ—W —.
« 52 Y « 53 ™
S g S _7_/

0.110690310.889309 0.9867032!0.013296709

Xy ¥
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Y vy "
C s7. ) (s > s

19832549¢ 0.001674504 0.01329670¢0.889309694
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¢« ™ e ™ e -
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L I | )
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oY e e
4.54E-5 0.998325 0.00167450.003368973
I S T 1
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5) as1ehalgusaen wissiinazynisinsizianuinazidulaeldiledTunanwa

anueziluazauiigaisudureunaalusutsgedugaluninle augun 5.44

® Transformation of Stechastic Petri Nets into Markov Chain

Probability from CustomerArrives to Customerleave will complete in the queue using 3.33 minutes is 0.231904280324 Export

U 5.44 yialeansmonlngldilitunisussasasauvesniurnzthuyeauiinlmeua 19 ui

1 Ya9NIS IR0

maufininAuvanisidiunaneeddiui 2
1) Taw1918we3 (Tagged Token: CustomerArrives, Tagged Seq. No.: 2, Ending
Place: CustomerlLeaves Wag Time to be analyzed in the queue: 10

. = o & 1 Y  a aad a aad | ! 3
minutes) P99 NUUNDNITATIIVILUAALGR, JVDLUARNT, wilgusnouay

Anszrinnudasdu augun 5.45



L] Transformation of Stochastic Petri Nets into Markov Chain

Initial Marking

103

No. of Token

Tagged token
3 v

Tagged Seq No.

Input Parameter

Starting Place CustomerArrives

Ending Place Customerle... [

Time to be analyzed in the queue 10 Minute (s)

Generate Reachability Set

JUT 5.45 seywisilmesuinlmAua1aud 2 vednsituoInee

a

2) af193verldnan AugUN 5.46

(] @ Transformation of Stochastic Petri Nets into Markov Chain
Generate Reachability Graph Export
E’IZ:LT:; Customer... |Customer... | ServiceFini... CustomerL...| Transition ::ln?:tl
MO (3) 0 0 0 EnterQueue M1
M1 2) 1 0 0 StartService M3
EnterQueue M?2
M2 1 (2) 0 0 StartService M5
EnterQueue M4
M3 2) 0 1 0 EnterQueue M5
LeaveQueue M6
M4 0 3) 0 0 StartService M7
M5 1 (1) 1 0 StartService M8
EnterQueue M7
LeaveQueue M9
M6 2) 0 0 1 EnterQueue M9
M7 (2) 1 0 LeaveQueue M11
StartService M10
M8 1 0 (2) 0 LeaveQueue M12
EnterQueue MI10
M9 1 (1) 0 1 EnterQueue MI11
StartService M12
M10 0 1 (2) 0 StartService M13
LeaveQueue M14
M11 0 2) 0 1 StartService M14
M12 1 0 (1) 1 LeaveQueue M15
EnterQueue M14
M13 0 0 (3) 0 LeaveQueue M16
M14 0 1 (1) 1 StartService M16
LeaveQueue M17
M15 1 0 0 (2) EnterQueue M17
M16 0 0 (2) 1 LeaveQueue M18
M17 0 1 0 (2) StartService M18
M18 0 0 1 2) LeaveQueue M19
M19 0 0 0 3)

2
aaa

U7 5.46 TvozUanenvouinlmaua iU 2 9esn15duanes
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3) ai19sverlaans v augun 5.47

® ) ® Transformation of Stochastic Petri Nets into Markov Chain

[ Generate Markov Chain ] Export

MO

|

EnterQueue

v

M1

L

EnterQueue StartService

¥ ¥
M2 M3

J 1 )L

EnterQueue StartServi EnterQueu¢ LeaveQueue
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5.48

e @ Transformation of Stochastic Petri Nets into Markov Chain

Probability from CustomerArrives to CustomerLeave will complete in the queue using 3.33 minutes is 0.000000575681 Export

0.110690310.889309 0.986703210.013296709

. S Y v . S
¢ e Y s Y (¢ o8 )
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10270670 0.1105254 0.887985 0.0014894 0.003368973
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L J [ J Transformation of Stochastic Petri Nets into Markov Chain

Probability from CustomerArrives to CustomerLeave will complete in the queue using 3.33

minutes is 0.129144580517

Export
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1) Taw1518wes (Tagged Token: CustomerArrives, Tagged Seq. No.: 3, Ending

Place: CustomerLeaves Wag Time to be analyzed in the queue: 10

a

. = o & 1 Y  a aad a aad 1 1 3
minutes) P99 WUUNDNITATIIVILUAALA, JVDLUARNT, wlgusnouay
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® Transformation of Stochastic Petri Nets into Markov Chain
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
(CustomerArrives [ | v [

Input Parameter

Starting Place CustomerArrives
Ending Place CustomerLe...
Time to be analyzed in the queue 10 Minute (s)

Generate Reachability Set
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@ @ Transformation of Stochastic Petri Nets into Markov Chain
Generate Reachability Graph Export
Currllen[ Customer... Customer... ServiceFini.. CustomerL... Transition N?H
Marking Mi+1
MO 3) 0 0 0 EnterQueue M1
M1 (2) 1 0 0 StartService M3
EnterQueue M2
M2 (1) 2 0 0 StartService MS
EnterQueue M4
M3 (2) 0 1 0 LeaveQueue M6
EnterQueue M5
M4 0 3) 0 0 StartService M7
M5 (1) 1 1 0 StartService M8

EnterQueue M7
LeaveQueue M9

M6 (2) 0 0 1 EnterQueue M9
M7 0 2) 1 0 StartService M10
LeaveQueue M11
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® ) ® Transformation of Stochastic Petri Nets into Markov...
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(] o Transformation of Stochastic Petri Nets into Markov Chain

Probability from CustomerArrives to CustomerLeave will complete in the queue using 3.33 minutes is 0.000000000000 Export
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L] ® Transformation of Stochastic Petri Nets into Markov Chain

Probability from CustomerArrives  to CustomerlLeave will complete in the queue using 3.33 minutes is 0.829660007995 Export
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T
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Power_Train
Press o
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7 5.56

<?xml version="1.0" encoding="IS0-8859-1"7>
<SPN>
<Places>
<place id="Foundry" name="Foundry" initialMarking="3" capacity="5" t "Product"/>
<place i PowerTrain" name="PowerTrain" initialMarking=" type="Product"/>
<place id="Press" name="Press" initialMarking="1" capacit ress"/>
<place WaitPress" name="WaitPress" initialMarking="@" capacity="5" type="Press"/>
<place id="BodyInWhite" name="BodyInWhite" initialMarking capacity=" type="Product"/>
<place Paint" name="Paint" initialMarking="1" capacit aint"/>
<place WaitPaint" name="WaitPaint" initialMarking="0" 5" type="Paint"/>
<place FinalAssembly" name="FinalAssembly" initialMarking=' i " type="Product"/>
<place id="DeliverProduct" name="DeliverProduct" initialMarking="@" capacity="5" type="Product"/>
</Places>
<Transitions>
<transition name="T1" type="timed"
<transition
<transition
<transition
<transition
<transition id="T6" name="T6" type="timed" mean="15"/>
</Transitions>
<Arcs>
<arc to PowerTrain" name="T1 to PowerTrain" source="T1" target="PowerTrain" type="normal" weight="1"/>
<arc to BodyInWhite" name="T2 to BodyInWhite" source="T2" target="BodyInWhite" type="normal" weight="1"/>
<arc i to WaitPress" name="T2 to WaitPress" source="T2" target="WaitPress" type="normal" weight="1"/>
<arc to Press" name="T3 to Press" source="T3" target="Press" type="normal" weight="1"/>
<arc to WaitPaint" name="T4 to WaitPaint" source="T4" target="WaitPaint" type="normal" weight="1"/>
<arc to FinalAssembly" name="T4 to FinalAssembly" source="T4" target="FinalAssembly" type="normal" weight="1"/>
<arc i to Paint" name="T5 to Paint" source="T5" target="Paint" type="normal" weight="1"/>
<arc i to DeliverProduct" name="T6 to DeliverProduct" source="T6" target="DeliverProduct" type="normal" weight="1"/>
<arc id="Foundry to T1" name="Foundry to T1" source="Foundry" target="T1" type="normal" weight="1"/>
<arc id="WaitPress to T3" name="WaitPress to T3" source="WaitPress" target="T3" type="normal" weight="1"/>
<arc id="PowerTrain to T2" name="PowerTrain to T2" source="PowerTrain" target="T2" type="normal" weight="1"/>
<arc id="Press to T2" name="Press to T2" source="Press" target="T2" type="normal" weight="1"/>
<arc id="BodyInWhite to T4" name="BodyInWhite to T4" source="BodyInWhite" target="T4" type="normal" weight="1"/>
<arc id="Paint to T4" name="Paint to T4" source="Paint" target="T4" type="normal" weight="1"/>
<arc id="WaitPaint to T5" name="WaitPaint to T5" source="WaitPaint" target="T5" type="normal" weight="1"/>
<arc id="FinalAssembly to T6" name="FinalAssembly to T6" source="FinalAssembly" target="T6" type="normal" weight="1"/>
</Arcs>
</SPN>

U7 5.56 190183089890 1919740 IM0E V8N 1THEN SO
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# 5.57
O Transformation of Stochastic Petri Nets into Markov Chain

SPN XML Upload

Please select SPN XML File

)16/TheSIS/00 a:nau/02 XML/CarProduct.xml Browse

Upload File
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1) Taw1918we3 (Tagged Token: Foundry, Tagged Seq. No.: 1, Ending Place:
DeliverProduct ez Time to be analyzed in the queue: 10 minutes) %
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Wzl mugui 5.58

[ ] Transformation of Stochastic Petri Nets into Markov Chain
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
v
Press 1
Paint 1
Input Parameter
Starting Place Foundry
Ending Place DeliverProd... ﬂ
Time to be analyzed in the queue 10 Minute (s)

Generate Reachability Set
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Transformation of Stochastic Petri Nets into Markov Chain

Probability from Foundry to DeliverProduct will complete in the queue using 3.33 minutes is 0.001335247846
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Transformation of Stochastic Petri Nets into Markov Chain

Probability from Foundry to DeliverProduct will complete in the queue using 3.33 minutes is 0.016223425243
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o Transformation of Stochastic Petri Nets into Markov Chain
Initial Marking
Place No. of Token Tagged token Tagged Seq No.
e S A R
Press 1
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“Input Parameter

Starting Place Foundry
Ending Place DeliverProd...
Time to be analyzed in the queue 10 Minute (s)

Generate Reachability Set
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[ o @ Transformation of Stochastic Petri Nets into Markov Chain

Probability from Foundry to DeliverProduct will complete in the queue using 3.33 minutes is 0.000260602786
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Probability from Foundry

to DeliverProduct

will complete in the queue using 3.33
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minutes is 0.001448710512

0.577681210.422318 0.495590.0.278889.
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® ® Transformation of Stochastic Petri Nets into Markov Chain

Probability from Foundry to DeliverProduct will complete in the queue using 3.33 minutes is 0.000373074480
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L ] ® Transformation of Stochastic Petri Nets into Markov Chain

Probability from Foundry to DeliverProduct will complete in the queue using 3.33 minutes is 0.023561827451
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1) fmegrnisuanstonuiianatniield “Initial Marking” Alulusaay

<?xml version="1.@" encoding="IS0-8859-1"7>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="initialMarking" capacity="5" type="General"/>
<place id="P2" name="P2" initialMarking="@" capacity="5" type="General"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" firingRate="9"/>
</Transitions>
<Arcs>
<arc id="P1 to T1" name="P1 to T1" source="P1" target="T1" type="normal" weight="1"/>
<arc id="T1 to P2" name="T1 to P2" source="T1" target="P2" type="normal" weight="1"/>
</Arcs>
</SPN>

@ Error

cannot import xml file. Not a number: Initial Marking

2) fegumiiansdenuianaindlaiiduaiinnnmadalugiaa

<?xml version="1.0" encoding="1S0-8859-1"7>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="3" capacity="5" type="General"/>
<place id="P2" name="P2" initialMarking="@" capacity="5" type="General"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" firingRate="9"/>
</Transitions>
<Arcs>
<arc id="P1 to T1" name="P1l to T1" source="P1" target="P1" type="normal" weight="1"/>
<arc id="T1 to P2" name="T1 to P2" source="T1" target="P2" type="normal" weight="1"/>
</Arcs>
</SPN>
| NOR®) Error

cannot import xml file. Invalid Arc Format.
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3) segumsiansdenuianaialeiiduaiinainnsuadulgnauadu

<?xml version="1.0" encoding="I1S0-8859-1"7>
<SPN>
<Places>
<place id="P1" name="P1" initialMarking="3" capacity="5" type="General"/>
<place id="P2" name="P2" initialMarking="@" capacity="5" type="General"/>
</Places>
<Transitions>
<transition id="T1" name="T1" type="timed" firingRate="9"/>
</Transitions>
<Arcs>
<arc id="P1l to T1" name="P1l to T1" source="P1" target="T1" type="normal" weight="1"/>
<arc id="T1 to P2" name="T1 to P2" source="T1" target="T1" type="normal" weight="1"/>
</Arcs>
</SPN>

® OO Error

cannot import xml file. Invalid Arc Format.
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