Cumynauuja NV



Bepudwukauuja n sanugaumja mogena

[1Ba Kopaka y npoLeHn mogerna y ogHoOCy Ha MogenupaHn CUCTEM:
1. Bepudukauunja mogena — ga nv mogesn ncnpasHoO M3BpLUaBa NnocTaBibeHe NPeTnocTaBke.

2. Banupgauuja mogena — fa nv noctaBrbeHe NMpeTnocTaBke oarosapajy MogennpaHoM CUCTEMY.



AHanu3sa lNeTpujeBux mpexa

MeTtoae 3a aHanuay:
» Matpuua nHumageHuuje n jegHadnHa ctamwa (Bepudmkauuvja n sanmgaumja)
* InBapujaHTe (Bepudpukaumja n sanugauuja)

« Ctabno gocexrbmBocTu (Bepudurkauuja n sanngaumja).

« Cumynauuja omoryhasa Banugaumnjy anvm He omoryhasa gupekTHy Bepudukauujy MCnpaBHOCTU
modena.

« Cumynauuja omoryhaBa mepere nepdopmMaHc MoaenmpaHor cuctema.

* [peaHoCT y 0gHOCY Ha ocTane TeXHUKE Y aHanu3m CTOXacTUYKUX cuctema.



CPN Tools: anat 3a cumynauujy

=4 CPM Tools (Version 4.0.1, February 2013)

¥ Tool box
Avuxiliary
Create
Declare
Hierarchy

Lﬂensitnring/:r;- . o HJL” »

\’

Simulation
State space
Styla
View
Development
= Help
e Options

T




CPN Tools: anar 3a cumynauujy

[a 6u pesyntatn cumynaunje ounmn ynamheHun, notpebHo je ykrbyunTtu cnegehe onuuje:

“E CPN Tools (Version 4.0.1, February 2015)

wTool box A

»Help

/¥ Options
Commands between afitosave : 50

¥ Simulation Report
EbSave Report
ESave Bindings

F Simulator Process

Step: B9
Timea: 52
¥ Options
OReal Timastamp

oBinding Element Fairness
AGlalal BE Eoirmocs '




CPN Tools: mepere nepdopmaHcu

Mepere nepgopmaHcu BpLUK ce nomohy MOHUTOpA.

“E CPM Tools (Versicn 4.0.1, February 2015)

¥Tool box

Auxiliary

Create

Daclare
Hiararchy  /~|:31
:E:Imrmg Data | Mark | Break
Caoll | Size | point

Sirmulation
State space LL Coun | Place
Stﬂe DC | Tran | Cont
Wiew
Development
»Help
+Options

MoHUTOpUMa ce Mory MeEpUTN BPEMEHCKN U HEBPEMEHCKM NoaaLM.



CPN Tools: mepere nepdpopmaHcu

= CPM Tools (Version 4,001, February 2015)
¥ Pivska igra.cpn F N

[MpeTxogHo je noTpebHo aedurHUcaTH Sten: 689

. . Time: 52
cajpxaj u3Belutaja o nepdopmaHcama. ¥ Options
OReal Timestamp
pBinding Element Fairness
oGlobal BE Fairness
put directory : <same as modal>
Paerformance report statistics
TSimulation performance report
¥Timed
HAverage
B Confidence intervals for average
B Number of observations
OFirst value observed
olast value observed
B Maximum
B Minimum
osum of squares
p5um of squares of deviation
mStandard deviation
BSum
oVariance
@Time of first update
BTime interval
@Time of last update
¥ Lntimed
HAverage
B Confidence intervals for average
B Mumber of observations
OFirst value observed
OlLast value observed
B Maximum
B Minimum
o5um of squares
osum of squares of deviation

mStandard deviation
@BSsum
lance

» Replication performance report
» Extensions
» PP-CPN
» DCR Graphs
= History
» Declarations
¥ Monitors
» New Maonitor
» PorudzM b




CPN Tools: moHnutop Data collector

Type: pehuHue ce ga nNu je nogaTak Koju ce Mepu BPEMEHCKN Unn
HeBpeMeHCKM U aa nu he ce namTuT 1 log ¢oajnosu cumynaumje.

Nodes ordered by pages: npukasyje 4BOpOBE KojuMa je Npuapy>xeH MOHUTOP.

Predicate function: geuHule Kopake cuMmyrnaumje y Kojuma ce namTn XXeHheHa
BpeaHOCT.

Observation function: gednHuEe HYMEPUYKY BPEOHOCT KOjy Tpeba namTuTu.

Initialization function: geduHuwe nogaTtak Koju je noTpebHo n3gBojuTn 13
MpexXe rpe npBor Kopaka cumyrnauuje.

Stop function: gedunHuwe nogaTak Koju je NoTpebHO N3OBOJUTU N3 MPEXE
HaKOH nocregwer kopaka cumynauuje.

=2 CPM Tools (Versi... - |

»Tool box A
+Help
» Options
¥Pivska igra monitori.cpn
Step: 689
Time: 52
= Options
= History
= Declarations
¥ Monitors
¥MNew Monitor
¥Typea: Data collection
OTimed
ELogaging
»Modes ordered by pages
» Pradicate
»Obsearver
w Init function

e Stop -




TMew Monitor
¥ Iyvne: Data collection

oTimed

= | Aaain
»Modes ordered by pages
» Predicate

=1k -l
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D D
= =
[\ [\n]
= =
o =
@ 1 ) ¢ ¢ ¢ ¢ ¢ ¢ @ 1t e g oo
O O
O (@]
0 ¢ ¢ ¢ ¢ © ¢ ¢ 0 — 1 o— ¢—t
T 2 3 45 6. 8 9 1011 12:13.14:15 0 10 20 30 40 50 60 70
Observation number 46.2686, -0.843026 Time




CPN Tools: moHnutop Data collector

Heka je y mpexun Pivska igra noTpebHo npatntu Tpaxwy Mmanonpoaasua.

OBa TpaxHa ce doopMupa cBaku nNyT Kaga ce 3ananu npenas formiranje_porudzbine a veH U3HOC je ogpeheH
BpeaHowhy TokeHa porudzbina(k,z).

( traznja_maloprodavca )
Out

(C isporuceno_maloprodavcu )

TRAZNJA TRAZNJA
Monitoring porudzbina(k,z)
Data | Mark | Break | User | write |
| Call_{ Size |point | def |infile |
LL A} o | Fiaced Tran 1 > formiranje_porudzbine |« 2 zalihe_maloprodavca isporuka_veleprodavca
DC | Tran | Cont | Enab —| — _ —

@+trajanje

k
i p
Crmioma D (i P CET
TRAZNJA ROBA m . TRAZNJA
[k*z>0] input (z,k);
output (n,p,m);
action

(ostatak(z,k), k-ostatak(k,z), ostatak(k,z));



CPN Tools: moHuTop Data collector

[MocTtaBrbaweM MoHUTOpa Data collector Ha npenaa formiranje_porudzbine, nobuja ce cnegehmn MoOHUTOP.

o

= History
» Daclarations
¥ Monitors
¥ Mew Monitor
¥Type: Data collection
oTimed
ELogaing
¥Modes ordered by pages
Tmaloprodavac
formiranje_porudzbine (transition)
¥ Pradicate
fun pred (bindelam) =
let
fun predBindElem (maloprodavacformiranje_porudzbine (1, {k,z})) = true
| predBindElem _ = false
in
pradBindElem bindelem
end
¥ Observer
fun obs (bindelam) =
let
fun obsBindElem (maloprodavacformiranje_porudzbine (1, {k,z})) =0
| obsBindElem _ = ~1
in
obsBindElem bindelem
end
¥ Init function
funinit () =
MOME
¥ Stop
fun stop () =
MOME
¥Top
maloprodavac




CPN Tools: moHnuTop Data collector

[MoTpebHo je kopurosatn Observation function.

“E CPM Tools (Version 4.0.1, February 2013) — O =

»Tool box A
»Help
+ Options
¥ Pivska igra monitori.cpn
Step: 689
Time: 52
= Options
= History
= Dedarations
T Monitors
¥MNew Monitor
¥ Typa: Data collection

oTimed
| Logging
»MNodes ordered by pages
¥ Predicate
fun pred (bindelem) =
let
fun predBindElem (maloprodavacformiranje_porudzbine (1, {k,z})) = true
| predBindElem _ = false
in
predBindElem bindelem
end
¥ Observer
fun obs (bindelem) =
lat

fun obsBindElem (maloprodavacformiranje_porudzbine (1, {k,z})) = porudzbinalk,z)
_ | obsBindElem _ = ~1
in
obsBindElem bindelem
end
w Init function

= Stop

=T




CPN Tools: moHnutop Data collector

HakoH nokpeTawa Fast forward cumynaunje ca nanete Simulation y doongepy y kome ce Hanasu cpn ajn
KpeupaH je dgonagep Output.

[#] Paste shortcut Itl-:-.- -t-:l . f;:,‘ﬂjr,;r . &7 History DDIr'n.rert selection
« Documents » LABOI » Analiza procesai PN » Mreze » output » v 0 Search output p e
#
~ Mame Date modified Type Size
logfiles 14.05.2016. 15:00 File folder
|ﬂ PerfReport 14.05.2016. 15:03 HTML File 2 KB
|j simrep-1 14.05.2016. 15:03 Text Document 50 KB
nts
s
W
=c| =




CPN Tools: moHnutop Data collector

®ajn PerfReport.html cagpxn cymmpaHe pesyntate cumynaumje Koju cy 3agatu y okBmpy Performance Report
Statistics y nporpamy CPN Tools.

B CPN Tools Simulation P <+

CPN Tools Simulation Performance Report
Net: /cyvadrive/C/Users/gaga’/Documents/1 Gaga'GagaAsusDocuments LABOL Analiza procesa 1 PN/Mreze/Pivska 1gra monitori cpn

Note that these statistics have been calculated for data that 1s not necessanly independent or identically distributed.

Untimed statistics
Name Count||Sum|| Avrg |90% Half Length [|95% Half Length [|99% Half Length | Variance StD || Min| Max
New_Monitor |[51 394 || 7.725490(| 1389282 1663315 2.219867 35.043137([5.919724 |3 36

Simulation steps executed: 686
Model time: 32

Generated: Sat May 14 15:03:37 2016




CPN Tools: moHnutop Data collector

Y dongepy logfiles ce Hanase ceBe NnpomeHe nocmMatpaHe BpeaHOCTU KOoje je MOHUTOP
ybernexmo ToKOM cumynauuje.

#data
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step
2
12
25
38
50
67
75
92
112
131
150
161
179
191
202
216
230
243
253
267
281

time

O 00 N O ULl p WN KL O

N R R R R R R R R R R
O WO NOOULBMWNRLRO

#data — BpegHOCT mepeHe BeInYmHe
counter — pegocsien Meratba BpeaHOCTU
step — Kopak cMmynaumje y Kome ce Aecusia NpomeHa

time — TpeHyTaK rnobanHor cata y Kome ce gecuna
npomeHa



CPN Tools: moHnutop Data collector

dajn simrep-1 cagpxun getarbaH onuc Kopaka cumynaumje. OBaj hajn ce reHepuLle cBaku NyT Kaga ce
nokpeHe Fast forward cumynaumja, 6e3 o63mpa Ha NOCTOjaH€ MOHUTOPA Ha MPEXM.

< simrep-1.bd X

CPHN Tools szimmlation report for:
Jfeygdrive/C/Users/gaga/Docunents,/1Gaga/Gagalhsus/Documents/LABCI/Analiza procesa i PN/Mreze/Pivska igra mo
Beport generated: Sat May 14 15:03:37 2016
1 a detporudzbina kupca @ (1:traznja)
- k=4
2 4] formiranje porudzbine @ (l:maloprodavac)
- k=4
-z = 12
3 1] formiranje porudzbine @ (l:wveleprodavac)
- 4
- Z 12
4 a formiranje porudzbine @ (l:distributer)
- k=4
-z = 12
5 1] isporuka maloprodavcu @ (l:wveleprodawvac)
- k=4
-z = 12
- n 8
-p =4
-m =0
g 4] formiranje porudzbine @ (l:proizvodjac)
- k=4
-z = 12
7 1] izporuka kupcu @ (l:maloprodavac)
-k 4
- Z 12
-n=8
-p =4
-m=0
J R 4] isnnruka distribntern 8 (1 snrnd zvnddac)
£ >




CPN Tools: rpynHn moHutop Data collector

Heka je y mpexun Pivska igra notpebHo npatnTtu 3anuxe manonpogasua.

Ctare Ha 3anmxama ce cmamyje (Ha KONMYMHY N) CBaku NyT Kaga ce 3ananu npenas isporuka kupcu a nosehasa (Ha
KonnunHy z+k) cBaku NyT Kaga ce 3ananu npenas isporuka_veleprodavca.

[MoTpebHo je NpBO dhopmMmupaT rpyny YBOpPOBa KOjy YMHE OBa [Ba npenasa.

za_isporul
kupecu

traznja_kupca

TRAZMNIA

Mew group
with all
e w
Group

Create
global group



CPN Tools: rpynHn moHutop Data collector

N36opom onumje Toggle Group Haa npenasuma y HoBodopmupaHoj ctpaHuum Group, dopmupa ce rpyna npenasa
Had Kojuma je noTpebHO NoCTaBUTU MOHUTOP.

Clone
Transition

Toggle Mew
Group Arc

add surrounding

placas

Delete
Transition

@+trajanje

isporuka_kupeu
[k*z=0] input (z,k);
output [n,p,m);
action

(ostatak(z,k), k-ostatak(k,z), ostatakik,z)];



CPN Tools: rpynHn moHuTop Data collector

[MocTaBrbakem MoHUTOpa Data collector Ha 6uno Koju YBop rpyne, gobuja ce cnegehn MOHUTOP.

“ CPM Tools (Version 4.0.1, February 2013) - - x

»Tool box F S
»Help
¥ Options
Commands between autosave : 50
» Simulation Report
» Simulator Process
¥Pivska igra maonitori.con
Step: 686
Time: 52
» Options
» History
» Declarations
¥ Monitors
» MNew Monitor
¥ Group 1
¥Type: Data collection
oTimed
dlLogging Data | Mark | Break | User | W rite
¥Nodes ordered by pages : Caoll [ Size [point | def |infie
el e . LL | €oun | Place | Tran
isporuka_kupcu (transition) oC | Tran | Cont | Enab
isporuka_veleprodavea (transition)
¥ Predicate
fun pred (bindelem) =
let
fun predBindElem (maloprodavacisporuka_kupecu (1, isporuka_veleprodave
{k,m,n,p.z})) = true
| predBindElem (maloprodavacisporuka_veleprodavea (1, {k,z2})) = true
| predBindElem _ = false

Top ' maloprodavac Binder 0

in
predBindElem bindelem
end .
¥Observer @-~trajanje
fun obs (bindelem) = .
let isporuka_kupcu
fun obskindElem (maloprodavacisporuka_kupeu (1,
. {km,npzi))=0 [k*z>0] input (z,k);
| obsBindElem (maloprodavacisporuka_veleprodavea (1, {k,z})) =0 output (n,p,m;
| obsBindElem _ = ~1 action

(ostatak(z k), k-ostatak(k,z), ostatak(k,

in
obsBindElem bindelam

end
» Init function
= Stop

¥*Top

maloprodavac " None | Group 1 |
veleprodavac
distributer
proizvodjac
traznija b 4




CPN Tools: rpynHn moHutop Data collector

[MoTpebHo je kopurosatn Observation function.

fun obs (bindelem) =
let
fun obsBindElem (maloprodavac'isporuka_kupcu (1, {k,m,n,p,z})) = n
| obsBindElem (maloprodavac'isporuka_veleprodavca (1, {k,z})) = z+k
| obsBindElem = ~1
in
obsBindElem bindelem
end

[Mopen Tora, NOTPeOHO je y okBUpy Type Aena MoHUTOpa YKIby4YnTH onuujy Time.



CPN Tools: rpynHn moHuTop Data collector

HakoH nokpeTtana Fast forward cumynauuje kpeupaH je nssewutaj PerfReport.ntml koju, nopea
HeBpPEMEHCKOI MOHMUTOpPa O nopyLbnHama (caga npenmeHoBaH y Traznja_Maloprodavca) cagpxu u
BpeMeHCKM MoHuTOop Zalihe.

CPN Tools Simulation Performance Report
Net: feygdnve/C/Users/gagaDocuments/1 Gaga/GagaAsus/Documents/ LABOL Analiza procesa 1 PN/Mreze/Pivska 1gra monitori.cpn

Note that these statistics have been calculated for data that 1s not necessarily independent or identically distributed.

‘ Timed statistics |

|Name | Count||Sum|| Avrg [90% Half Length ||95% Half Length | 99% Half Length|| StD || Min| Max]|First Time| Last Time| Time Interval|

|Zaline|[114 | 2664]51.230769 4030047 |4.816634 |6.375243 259211500 |76 |0 |52 52 |
‘ Untimed statistics |
| Name |Count| Sum|| Avrg |90% Half Length||95% Half Length||99% Half Length || Variance | StD || Min | Max|
| Traznja_Maloprodaveal|51  |386 |7.568627| 1.409885 |1.690011 |2.252787 |36.090196[ 6.0075124 |36 |

Simulation steps executed: 693
Model time: 32

Generated: Sat May 14 17:43:07 2016




CPN Tools: rpynHn moHuTop Data collector

HakoH nocrtaBrbakba MOHUTOPA Ha nogmpexama ceux ydyecHuka y JIC n nokpertamwa Fast forward
cumynaumje goduja ce nspewTtaj PerfReport.html.

CPN Tools Simulation Performance Report
Net: fevgdnve/C/Users/gaga/Documents/1 Gaga/GagaAsus/Documents LABOL/Analiza procesa 1 PN/Mreze/Pivska igra monitori cpn

Note that these statistics have been calculated for data that 15 not necessarily independent or identically distributed.

‘ Timed statistics ‘

Name Count || Sum Avrg 9(]{'1’1’:];:11' 9i‘i’;;:lf 9;‘2::1:{' StD Min || Max ,;‘::; ,;";1 InTti::rl'I:al
|Zalihe_distributera  [[107  ||6140[118.076923[8.043577  |9.613528  |[12.724357  |50.122535[0 152 o 152 |52 |
| Zalihe_maloprodaveal(112  [2256]/43.384615 |3.423186  [[4.091326  [5.415233  |21.8238530 |66 |0 [s2 |52 |
|Zalihe_proizvodjaca [103  ||6816]131.0769236.206322 | 7417677  |9.817953  [37.944152[0 | 288 o Iso |52 |
| Zalihe_veleprodavea |[111  [3690]/70.961538 |5.099617  ||6.094963  |8.067225  |32.366142[0 |98 |o [s2 |32 |
‘ Untimed statistics ‘
| Name |Count| Sum| Avrg |[90% Half Length| 95% Half Length |[99% Half Length| Variance | StD | Min|[Max|
|Proizvodnja [s1  |736 |14.431373][8.065075 |9.667503 |12.886796 |1180.970196[34.365247|[3 | 184 |
| Traznja_distributera |[51 [ 604 [11.843137||5.648573 |6.770874 9025585 |579.204902 |24.068546]3 | 144 |
| Traznja_kupca [51  ||324 | 6352941 |0.609867 [0.731040 [0.574478 6752941 |2.598642 |3 |18 |
| Traznja_maloprodaveal[51  [[378 [7.411765 |[1337655 |1.603430 |2.137375 |32.487050 |5.699742 |3 |36 |
| Traznja_veleprodavea |[51 [ 464 [[9.098039 ||2.817907 3377790 |4.502599 [144.170196 [ 12.007089]3 |72 |

Simulation steps executed: 688
Model time: 52

Generated: Sat May 14 17:33:55 2016




CPN Tools: moHnutop Data collector

donyHnTn mpexy Menjacnica8 gonackom KnujeHata Kkao y mpexun Generisanje klijenata n knnjeHTuma

KOju ce Ha criydajaH HauuH Bpahajy y pen nnv Hanywtajy CUCTEM YKONUKO MeravyHuLa He MOXe a UM
NPYXW YCIyry y TPEHYTKY Kaja Cy AOLWn Ha pes ga byay ycryxeHu.

dopmMmupaTn XujepapxmjcKy Mpexy.



1'b@0

1l

UNITT
Dolazak < Red >»1| Usluga
@+(round(exponential(1.0/dolazak))) Dolazak Red Usluga
GenerisanjeSB input (n);
output (n); output (s, iznos, t);
action action
(round(uniform(0.0,99.0))); (if n<40 then (kupuje, normal(300.0,40.0), time())
else (prodaje, normal(200.0,10.0),time()));
red™(s,iznos,t)] 1
Slucajni broj Generisanje klijenta <
INT red Red
4 N
[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)]
vracanjeK (<€
(m,d) )
A
(m.,d)

Y

(s,iznos,t)::red

red™(s,iznos,t)]

[(p=kupuje andalso m>=iznos) orelse (s=prodaje andalso d>=iznos*prodajni)]

@+tr

1" (evri,dinari)

{1‘[] (s,iznos,t)::red
) red > .
napustanje )(Red Transakcija
(s.iznos,t):red In/Out Red red (m,d) Kasa

[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)] radnik

input (s,iznos,m,d);

output (k,c,tr);

action

1'radnik Radnik case (s) of

(kupuje) => (m-iznos,d+iznos*kupovni,trkupovina) |
(prodaje) => (m+iznos,d-iznos*prodajni,trprodaja);



(* Standard declarations *)
colset UNIT = unit;
colset UNITT = unit with b timed;
colset INT = int;
colset TIME = time;
colset EVRI=int;
colset DINARI=int;
colset Kasa = product EVRI * DINARI,
colset Svrha= with kupuje|prodaje timed,
colset Klijent = product Svrha * EVRI * TIME timed;
colset Red= list Klijent;
colset Radnik = unit with radnik timed;
var n: INT;
var s:Svrha;
var iznos,m,k: EVRI;
var red: Red;
var t: TIME;
var d, c: DINARI;
var tr: INT;
val evri = 500;
val dinari = 70000;
val kupovni = 123;
val prodajni = 122;
val trkupovina = 3,
val trprodaja = 4,
val dolazak=4.0;



CPN Tools: moHnutop Data collector

Heka je y MewayHmum noTpedbHo NpaTuTK CTake Yy Kacu.
CTane y Kacu ce Mewa CBaku NyT Kaga ce 3ananu npenas Transakcija a heH n3Hoc je ogpeheH BpegHowhy TokeHa (k,c).

C ob3mnpom fa ctame y kacu ogpelyjy ABe BennunHe (€BpU N ANHAPW) 3a CBaKy of Hux Tpeba reHepucaTtn nocebaH
MOHUTOpP. To ce nocTuxke nogewaBawem Observation function.

[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)] TRETRCET

Data | Mark | Break | User | Write

vracanjeK |« ) ™ /con Size |point | def | in file |
7Y , :

LL Coun | Place | Tran
(m,d) DC | Tran | Cont | Enab

(s,iznos,t)::red red""[(s,iznos,t)]

[(s=kupuje andalso m>=iznos) orelse (s=prodaje andalso dw
h + AN - - -
Y “Kl 0 (s.iznos,t)::red @ 1" (evri,dinari)

red )( > A k
napustanje < Transakcija
red

(s,iznos,t)::red Red (m,d) Kasa
[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)] radnik
input (s,iznos,m,d);
output (k,c,tr);
action
1'radnik Radnik  case (s) of

(kupuje) => (m-iznos,d+iznos*kupovni,trkupovina) |
(prodaje) => (m+iznos,d-iznos*prodajni,trprodaja);



CPN

Tools: moHuTOp Data collector

=2 CPM Tools (Version 4.0.1, February 2013)

+Tool box
+Help
» Options
¥ Manjacnicad.con
Step: 2000
Time: 2458
= Options
e History
¥ Daclarations
e Standard prioritias
= Standard declarations
¥ Monitors
TEvri u kasi
+Type: Data collection
» Modes orderad by pages
» Pradicate
¥ Obsarver

fun obs (bindelem) =
let

fun obsBindElem (Usluga'Transakcija (1,
{c,d,znos,km,red,sttr})) =k

| obsBindElem _ = ~1
in
obsBindElem bindelem

end

# Init function

= Stop

= Dinari u kasi
*Top
Dolazak
Usluga

<2 CPN Tools (Version 4.0.1, February 2013)

+Tool bow
+Help
» Options
¥Meanjacnicad.con
Step: 2000
Time: 2458
= Options
= Histaory
¥ Daclarations
e Standard prioritias
= Standard declarations
¥ Monitors
= Evri U kasi
¥Dinari u kasi
+Type: Data colleckion
+Modes ordered by pages
» Pradicate
¥ Obsarvar

fun obs (bindelem) =
let

fun obsBindElem (Usluga'Transakcija (1,
{cdjiznos k,mredstirt)) =c

| obsBindElem _ = ~1
in
obsBindElem bindelem
end
# Init function
= Stop
¥Top
Dolazak
Usluga

P




CPN Tools: moHnutop Data collector

Konuku je npocevyaH N3HOC HOBLIA KOjU je MeravyHuLa narybuna jep cy KnujeHTn ogycrann?

KnnjeHT HanywTa cucTeM Kaga ce 3ananu npenas napustanje. MewadHuua je narybuna espe kaga je s=prodaje a
OnHape kaga je s=kupuje. ¥ npsBom crniyvajy M3HoC je ogpeleH BpeaHoLwwy TOKeHa iznos a y apyrom iznos*prodajni.

3a cBaku o oBa ABa crlyyaja Tpeba reHepucaTt nocebaH MOHUTOP Y KOMe ce nogeluasajy napametpu Predicate

function n Observation function.

Monitoring
Data

Call

N

Mark | Break | User
Size | point | def

W rite

in file

| LL
DC

un | Place | Tran
Tra Cont | Enab

(m,d)

Y

[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodayjni)]

(s,iznos,t)::red

red

vracanjeK (<€

A

—

red™[(s,iznos,t)]

(s,iznos,t)::;red

(m,d)

(s=kupuje andalso m>=iznos) orelse (s=prodaje andalso d>=iznos*prodajni)]

>

\apustanje <

)(J\ru

Red

(s,iznos,t)::red

In/Out Red

red

[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)]

Transakcija

@+r i 1°(evri,dinari)

1'radnik

radnik

Radnik

Kasa

input (s,iznos,m,d);

output (k,c,tr);

action

case (s) of

(kupuje) => (m-iznos,d+iznos*kupovni,trkupovina) |
(prodaje) => (m+iznos,d-iznos*prodajni,trprodaja);



CPN

Tools: moHuTOp Data collector

<2 CPN Tools (Version 4.0.1, February 2015)
FaLdl gl W e s
+ Standard declarations
¥Monitors

= Evri u kasi

= Dinari u kasi

¥Izgubljani evri
+Type: Data collection
»Modes ordered by pages

{d,iznns;m,reE,Fkupuje, = true

¥ Pradicate
fun pred (bindalam) =
lat
fun prediBindElem (Usluga'napu
| predBindElam _ = false
in
predBindElem bindelem
and
¥ Observer
fun obs (bindelem) =
lat

fun obsBindElem (Usluga'napustanje (g
{d,iznos,m,red,s,t}]) = iznos

| obsBindElem _ = ~1
in
obsBindElem bindelem

and

# Init function

e Stop

¥Top
Dolazak
Usluga

4

=X CPN Tools (Version 4.0.1, February 2015) — O

e Standard prionties
» Standard declarations
¥Monitars
Evri u kasi
» Dinari u kasi
 Izgubljeni evri
¥ Izgubljeni dinari
= Type: Data collection
e MNodes ordered by pages

¥ Predicate
fun pred (bindelem) =
let
fun predBindElem (Usluga'napus i
{d,iznus;m,re:',s=prudaje F}]] = true
| predBindElem _ = false
in
predBindElem bindalam
and
¥ Obsearver
fun obs (bindelam) =
let
fun obsBindElaem (Usluga'napustanje (1,
{d,iznos,m,red,s t})) ﬁ iznos*prodajni
| obsBindElem _ = ~1
in
obsBindElem bindelem
end
» Init function
- Stop
¥Top
Dolazak

Usluga




CPN Tools: moHnutop Data collector

Konuko BpemMeHa cy KnujeHTU NpoceYyHo nposenn y peay? Konnko cy 4Yekanu KnnjeHTU Koju Kynyjy a KOSIMKO KIMUJEHTU Koju
npoaajy espe?

Bpeme yekana knvjeHTa ce gobuja kaga ce og TPEHYTHOr BpeMeHa rnobarnHor cata ogy3me Bpe4HOCT NpoOMeHSbuBe t Koja
npeacTaBrba TPEHYTaK Jonacka y CUCTEM.

~
( [(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)]

Monitoring ‘ vracanjeK <€ (m,d) )

Data | Mark | Break | User
:CG'H\ Size | point | def

LL Coun | Place | Tras-
DC | Tran | Cont | Enab

l . @+tr . R
e (s,iznos O 1 (evri,dinari)
napustanje < [~ Transakcija @
i . In/Out red
(s.iznos,t)::red (m,d)

red™\[(s,iznos,t)]

uje andalso m>=iznos) orelse (s=prodaje andalso d>=iznos*prodajni)]

Red Kasa
[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)] radnik
input (s,iznos,m,d);
output (k,c,tr);
action
1'radnik Radnik  case (s) of

(kupuje) => (m-iznos,d+iznos*kupovni,trkupovina) |
(prodaje) => (m+iznos,d-iznos*prodajni,trprodaja);



CPN Tools: moHnutop Data collector

“E CPM Tools (Version 4.0.1, February 2015) — O o4
= Standard priorteas A
= Standard declarations

¥ Monitors
= Evri u kasi

= Dinari u kasi

= Izgubljeni evri

= Izgubljeni dinari

¥ Cekanje klijenata
»Type: Data collection
» Modes ordered by pages
¥ Predicate

fun pred (bindelam) =
let
fun predBindElem (Usluga'Transakeija (1,
{c,d,iznos,k,m,red,s ttr})) = true

_ | predBindElem _ = false
in
predBindElem bindalam
end
¥ Obsearver
furn obs (bindalam) =
let

fun obsBindElam (Usluga'Transakcija (1,
{c;d,iznus;k;m;red,s;t;tr}]I]Il= timea()-t
| obsBindElem _ = ~1

in
obsBindElem bindelam
end
» Init function
= Stop
¥Top

Dolazak
Llehins T




CPN Tools: moHnutop Data collector

= CPM Tools (Mersion 4.0.1, February 2013) - O > == CPN Tools (Version 4.0.1, February 2013)
s + Standard priorties
¥ A ;
Declarations o » Standard declarations
 Standard priorities ;
. ¥ Monitors
 Standard declarations . )
; = Evri U kasi
¥ Monitors . . .
. ) e Dinari u kasi
= Evriu kasi

e Izgubljeni evri

e Izgubljeni dinari

e Cakanje klijenata

# Cakanje kupovina

¥ Cakanje prodaja
+Type: Data collection
#Modes ordered by pages
¥ Predicate

# Dinari u kasi

e Izgubljeni evri

e Izgubljeni dinari

e Cakanje klijenata

¥ Cakanje kupovina
s Type: Data collection
+MNodes ordered by pages

¥ Predicate .
fun pred (bindelem) = 1|:ur'| 07! alimelEEi) =
et
let ] 0 2
] ’ 38 fn fun pradBindElem (Usluga'Transakcija=ft
fun prEdBIHdElem [{chhu%i;;ai?fnai;%auS'L:Ji;upqut tr}” = true . {C;d;iZnDS;k;m;rEC ;S=DdeajE,t ,tr}]] = true
| predBindElem _ = false J | predBindElem _ = false
] — in
Ir-Ir:nreurle!.ir'u:JEIern bindelem p;edBindElem bindelem
an
‘rOl:?snedrver ¥ Observer
fun obs (bindelem) = 1|:ur'| el [ebislen) =
t
let e

fun obsBindElem (Usluga'Transakcija (1,
{c,djiznos,k,m,red,s ttr})) = timea()-t
| obsBindElem _ = ~1

fun obsBindElam (Usluga'Transakcija (1,
{c,d,iznos,k,m,red,s ttr})) = time()-t
| obsBindElem _ = ~1

i in
obsBindElem hindalam EﬁESBIHdHEm bindelem
end _ _
w Init function e Init function
e Stop

- Stop -

FTron




CPN Tools: moHuTop List length

Konuko je npoceyHa ayxnHa pega?

~
( [(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)]

Monitoring vracanjeK |«€

Data | Mark | Break | User | Write
Call | Size | point | def in file

(m.d) N

LL | Coun | Place | Tran
D&l Tran | Cont | Enab

(s,iznos,t)::red red™[(s,iznos, )]

[(s=kupuje andalso m>=iznos) orelse (s=prodaje andalso d>=iznos*prodajni)]

10

l

(s.iznos,t)::red 1" (evri,dinari)

red >
napustanje Transakcija
(s,iznos,t)::red Red red (m,d) Kasa

[(s=kupuje andalso m<iznos) orelse (s=prodaje andalso d<iznos*prodajni)] radnik
input (s,iznos,m,d);
output (k,c,tr);
action

Lradnik Radnik  Ca% (9 O ooy ikuboui
. upuje) => (m-iznos,d+iznos*kupovni,trkupovina
=2 CPM Teols (Version 4.0, February ... - > (kupuje) => ( P P )|

O (prodaje) => (m+iznos,d-iznos*prodajni,trprodaja);
ol ERdl e g g ‘

T¥Duzina rada
¥Type: List length data collection
ELogging
¥Modes ordered by pages
¥Dolazak
Genearisanje_klijenta (transition)
¥lsluga
Red (placa)
Transakcija (transition)
napustanje (transition)
vracanjek (transition)

¥To
S v




HakoH nokpetamwa Fast forward cumynaumje nobuja ce nssewutaj PerfReport.html.

CPN Tools Simulation Performance Report
Net: /evgdrive/C/Users/gagaDocuments/1 Gaga'GagaAsus/Documents TABOL Analiza procesa 1 PIN/Mreze/MenjacnicaQ epn

MNote that these statistics have been calculated for data that 1s not necessarily independent or identically distributed.

Timed statistics

Name Count Avrg Min| Max
Dinari_u_kas1 ({500 79022 480151462 ||1853508
Duzina reda (1379 | 1.332325 0 12
Evri v kas1 (|500 657336484 (|0 1355

Untimed statistics

Name Count| Sum Avrg Min || Max
Cekanje klyenata (|500 3074 6.148000 0 43
Cekanje kupovina|[201 1339 6.661692 0 43
Cekanje_prodaja ||299 1733 5.802676 0 32
Izgubljeni_dinani || 70 1713246|24474 942857 ||23668 || 25376
Izgubljeni_evri 52 153570 ||299.423077 ||286 |[311

Simulation steps executed: 2000
Model time: 2643




CPN Tools: Simulation replications

Hag ctoxacTndkum mogenvma je HeonxogHo U3BpLUMTU cepujy cumynaumja.

To ce noctmxke komagom: CPN’Replications.nreplications n, rge n npeacraerba 6poj NoHaBbaka
cumynaumje.

KomaHga ce yHocu Kao TekcT n3 nanete Auxiliary tools

Auiliany

|O|Te>¢

a nokpehe komaHgom ML! 13 nanete Simulation tools.

JIII.'

«mpo i p




CPN Tools: mepere nepdopmaHcu

< CPN Tools (Version 4.0.1, February 2015) — O >
[MpeTxogHo je NoTpebHO AeduHNcaT cagpxaj  |»Help -
. . ¥ Options
|/|3Be|.UTaJa O NOHOBJbEHUM CI/IMyJ'IaLI,I/IjaMa Commands between autosave ;50

 Simulation Report
- Simulator Process
¥ Menjacnicad.cpn

Step; 500
Time: 604

¥ Options
OReal Timestamp
O Binding Element Fairness

n AT SS
/Output directory | <same as%ﬂel}
¥ Performance report statistics

= Simulation performance report
¥Replication performance report
HAverage
i Confidence intervals for averdoe
oMumber of cbservations
OFirst value observed
OLast value observed
B Maximum
B Minimum
osum of squares
oSsum of squares of deviation
ESstandard deviation
osum

o‘ariance
xtensions
- PP=EPt

» DCR Graphs
= History
¥Declarations




HakoH nokpetawa cepuje cumyrnauumja goduja ce nasewtaj PerfReportlID.html.

CPN Tools Performance Report
Net: /evgdrive/C/Users/gaga/Documents/1Gaga'GagaA sus/Documents LABOU Analiza procesa 1 PN/MrezeMemjacnica® cpn

MNumber of replications: 10

Statistics
Name Avrg 90% Half Length | 95% Half Length | 99% Half Length StD Min Max
Cekanje klijenata
count_1id|| 119.800000 8.456558 10.435752 14993897 14.589189 g8 142
max_ud | 37.300000 0837100 12.139400 17441667 16.970890 12 69
min_iid |[0.000000 0.000000 0.000000 0.000000 0.000000 0 0
sum_ud || 833.400000 230.332932 284 240639 408391723 397368623 221 1380
avrg_ud [[6.737058 1.683159 2.077090 2984324 2.903773 2.511364 11.219512
Cekanje kupovina
count_11d||47.500000 3.533778 4360833 6.265564 6.096447 34 56
max_ud || 32.600000 10.565884 13.038751 18.733837 18.228183 8 69
min_iid |[0.000000 0.000000 0.000000 0.000000 0.000000 0 0
sum_ud [[326.700000 01.883532 113388189 162914064 158516771 g4 508
avrg_iid (| 6.646878 1.689116 2.084441 2994887 2.914050 2.186047 10.583333
Cekanje prodaja
count_ud| 72.300000 4956637 6.116702 8.788364 8.551153 54 86
max_ud |33.100000 7.445430 5.187978 13201118 12.844800 12 50
min_iuid |[0.000000 0.000000 0.000000 0.000000 0.000000 0 0
|r_-nm 11 ” 506 TOOOON ”'Id.ﬂ NEII0T ”1??‘ RATANS ”'Jalﬂ 3708 ”'J;H ARETHA ”IQT ”ET')‘




