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Pfiprava prvkd MU pro vzorové pFiklady

= 4x prvky MU typu ,Entity”, pojmenovat ,,Dil_01“, ,Dil_02%, ,Dil_03*, ,,Dil_04*.

3 Dil_01
.24 Dil_02
-3 Dil_03
Lt Dil_D4

PSLP1_CV11 V01, SAVS, Stocek, Karpeta, Varjan, 30.4.2013

SKODA AUTO Vysoka skola . ‘



SIMPLY CLEVER

PocitaCova simulace logistickych procest I. - cvicéeni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

Téma:
> Stanoveni velikosti vyrobni davky podle nakladd na vyrobu.

Hlavni body:

Vyrobni program bude nahodné generovan na zakladé vyrobni sekvence definované tabulkou.
Jednotlivé dily maji u pracovnich stanic rdznou pracnost.

Pri zméné vyrabéného dilu nutnost presefizeni pracovni stanice.

Vyuzitelnost pracovnich stanic centralné nastavena pomoci prvku ,AttributeExplorer.

Po¢itani nakladd na vyrobu.

Sledovani vlivu velikosti vyrobnich davek na celkové naklady.

Hledani optimalni velikosti vyrobni davky podle nakladl na vyrobu pomoci prvku
~EXperimentManager*.

VOV VYV VY VY

Vychozi model:
> Nova zakladna sit.
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Pocita€ova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

= Vytvofit novou sit a pojmenovat ji na ,,PSLP1_CV11_ MO1*“.
» VloZzeni do modelu:
= EventController
= Source*
= 4x ,Buffer”
» 4x ,,SingleProc*
= 10x ,,TableFile*
= AttributExplorer*
= 6X ,,Method“
= Generator
= 8x ,Variable“
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Pocita€ova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky
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Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky
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Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky
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SKODA

PocitaCova simulace logistickych procest I. - cvi€eni 11

Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

*:*j m m Models.CV_11.M01_VelikostVyrobnilavky 02.Init '_
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if vZasIstLimit then vCelNakInvest=0
Zas_@2.Capacity := tParametry["ZasIst","Zas 82"]; vCelHodin=24

Zas_@3.Capacity := tParametry["ZasIst","Zas 83"];
Zas_@4.Capacity := tParametry["ZasIst","Zas 84"];

else
Zas_@2.Capacity := -1;
Zas_@3.Capacity := -1;
N Zas_@4.Capacity := -1; M
end;
StopSource StopDrain
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PocitaCova simulace logistickych procest I. - cvi€eni 11

Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

EventController Init

m Models.CV_11.M01_VelikostVyrobniDavky 02.5topSource

File Run

Edit Mavigate

Template View Tools Help

Bk ¥ B AR R A ELE MY

vCelkovaProdukce=25

yZaslstLimit=Ffalse g

do
if Source.statNumlut »>= vCelkovaProdukce then
Source.ExitLocked := true;
end;
end;|

M |-
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

i L : i A 5 : = [ 4
EventController I m Jodels.CV_11.M01_VelikostVyrobniDavky 02.mPreserizeni | I:g: .z?g

File Edit MNavigate Run Template View Tools Help S e ingee
oY i ¥ Ca AR R AR EE DY
: time
is
tMakPreserizeni : table;
tAktCas : time; o
do mPresetizeni
-— debug;
tMakPreserizeni.create;
tNakPreserizeni := tParametry["NakPreserizeni”,?.Name]; |U1
tParametry["AktNakPreserizeni®,?.Name] := tParametry["AktNakPreserizeni®,?.Hame] + tNakPreserizeni["Kc",{@.Name];
StopDrain
if ?.Name = "0P 81" then
result := tCasSerizeni @1["Time",{@l.Mame]; - -}]
elseif ?.Mame = "OP_ 82" then
result := tCasSerizeni 82["Time",@.Name]; Drain
elseif ?.Mame = "OP_@3" then
result := tCasSerizeni_@3["Time",@.Name];
elseif ?.Mame = "OP_ 84" then
result := tCasSerizeni @4["Time",{@.Name];
end;
end;|
i_04
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

Manager

l

pDrain

i
-

-

"
£
EventCon File Edit Mavigate Run Template View Tools Help
i e = =
iz
aktCelkem : integer;
do
if Drain.statNumOut < vCelkovaProdukce then
aktCelkem := tParametry["Zas_Mawx0B_Akt","Zas_82"] + tParametry["Zas_Max0B_Akt","Zas_83"] + tParametry["Zas_Max0B_Akt","Zas_84"];
mZasoby
if tParametry[“Zas_Max0B_Akt","Zas_82"] > tParametry["Zas_Max0B","Zas_82"] then
tParametry["Zas_Max0B","Zas_82"] := tParametry[“Zas Max0B_Akt™,"Zas @62"];
elseif tParametry["Zas_Max0B_Akt","Zas_@3"] > tParametry["Zas Max0B","Zas_63"] then
tParametry[ "Zas_Max0B","Zas_83"] := tParametry["Zas Max0B_Akt™,"Zas @3"];
elseif tParametry["Zas_Max0B_Akt","Zas_@4"] » tParametry["Zas_Max0B","Zas_084"] then
tParametry[ "Zas_Max0B","Zas_84"] := tParametry["Zas_Max0B_aAkt"™,"Zas_@4"];
end;
tParametry[ "AktNakFixni”,"0P_@1"] := tParametry["AktNakFixni","OP_@1"] + tParametry["NakFixni™,"OP_81"];
tParametry[ "AktNakFixni”,"0P_82"] := tParametry["AktNakFixni","0P_82"] + tParametry["NakFixni","0P_82"];
tParametry[ "AktNakFixni”,"0P_@3"] := tParametry["AktNakFixni","OP_@3"] + tParametry["MakFixni","0P_&3"];
tParametry[ "AktNakFixni"”,"0P_84"] := tParametry["AktNakFixni","OP_84"] + tParametry["NakFixni","OP_&4"];
tParametry[ "AktNakvazPloch™,"Zas_82"] := tParametry["AktNakVazPloch","Zas_82"] + tParametry["NakVazPloch™,"Zas_@82"]*tParametry["Zas_Max0B_Akt","Zas _@2"];
tParametry[ "AktMNakVazPloch™,"Zas_@83"] := tParametry["AktNakVazPloch”,"Zas_83"] + tParametry["NakVazPloch™,"Zas @3"]*tParametry["Zas_Max0B_Akt","Zas @3"];
tParametry[ "AktNakVazPloch™,"Zas_84"] := tParametry["AktMakVazPloch”,"Zas_84"] + tParametry["NakVazPloch™,"Zas_84"]*tParametry[ “Zas_Max0B_Akt","Zas_&4"];
tParametry[ "Zas_Max0B_Akt","Zas_82"] := @;
tParametry[ "Zas_Max0B_Akt","Zas_83"] := @;
tParametry["Zas_Max0B_Akt™,"7as 84"] := @;
vCelHodin := wCelHodin + 13|
end;
end;
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

. u
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EventController —~ Init ﬂj ‘ m vCelNak=0 .z?r:z
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= : vCelNakInvest=0
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is

: M

if tParametry[“Zas Max0B_Akt", ?.Name] < ?.NumMU then Ve
tParametry["Zas_Max0B_Akt™, ?.Name] := ?.NumMU; et
end;
end;| M
StopDrain
i | | | |
> = oir—> ah——— = |

— | S— | S |
OP_03 Zas_04 OP_04 Drain
HE 6F
tTaktOP_03 tTaktOP_04
AT BE

tCasSerizeni_01
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

£ m Models.CV_11.M01_VelikostVyrobniDavky_02.5topDrain

File Edit Mavigate FRun Template View Tools Help

e ) - AR R AR EE DY
is
do

-- debug;

if Drain.statNumOut »= (vCelkovaProdukce - 1) then
vCelNakPreserizeni := tParametry.sum( [“AktNakPreserizeni”,"OP_@1"]..  ["AktNakPreserizeni®,™OFP_84"]);
vCelNakFix := tParametry.sum(  ["AktNakFixni","OP_8&1"].. ["AktNakFixni™,"OP_84"]);

vCelNakVazPloch := tParametry.sum(” [“AktNakvazPloch™,"Zas @2"].." ["AktNakVazPloch™,"Zas @4"]):

if vZasIstLimit then
vCelNakInvest := @;

else
vCelNakInvest := tParametry["NakZrizeni”,"Zas_82"]*(tParametry["Zas_Max0B","Zas_@2"]-tParametry["ZasIst","Zas_82"]);
vCelNakInvest := wCelNakInvest + tParametry[“NakZrizeni®,"Zas @3"]*(tParametry["Zas Max0B","Zas @3"]-tParametry["ZasIst","Zas @3"]);
vCelNakInvest := wlelNakInvest + tParametry[“NakZrizeni”,"Zas_@4"]*(tParametry["Zas_Max0B","Zas_@4" ]-tParametry["ZasIst","Zas_84"]);
end;

vCelNak := wCelNakPreserizeni + vCelNakFix + wCelNakVazPloch + wCelNakInvest;

-- EwentController.Stop;
end;
end:|

berimentManager

M

StopDrain

4}

Drain
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PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

5 m

EventController Init

{
/.,,1
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Models.CV_11.M01_VelikostVyrobniDaviky 01 Vyuzitelnost

(5]

| ¢ O&
TR, ProcTime_Finish
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vZaslstLimit=Ffalse
oP 01 _15:DD.DDDD (1
oP_02 95 &:30,0000 2
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[ QK ] | Cancel | | Apply |
M —
StopSource StopDrain
i —/ | o | — — i | | | P
|‘ > S gug—> ih——> gug—— i——> ata— h——— = |
| — | — | S— — | S— | S |
Source OP_01 Zas_02 OP_D2 Zas_03 OP_03 Zas_04 OP_04 Drain
iE = BE BE
tSekvence tTaktOP_01 tTaktOP_02 tTaktOP_03 tTak:OP_04
‘ [= o= =] o= [=]==}
EE) EES BE BE
tCasSerizeni_01 tCasSerizeni_D2 tCasSerizeni_03 tCasSerizeni_04
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- cvicéeni 11

Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

S H

EventController Init y
/1300
ProcTime_Finish
vCelkovaProdukce=25000

yZaslstLimit=Ffalse

tParametry

=

4 i

A [

MMM vCelNak=0 .B?E
Generator ExperimentManager

vCelNakPreserizeni=0

M

vCelNakFix=0
BH .Models.CV_11.M01_VelikostVyrobniDavky 02 tPararnetry = .:g
File Edit Format Mavigate View Tools Help
= | 3 i ¥ Ex @8 S = Bl =
= Zd3 B #can OEm & (BEEP RE
string kable | real | real | real | inkeger real real real inkeger inkeger
i i 2 3 4 5 £ 7 g ] 10
skring MakPreserizeni MakFixni MakdazPloch MakZrizeni Zaslsk BktMakPreserizeni  AkkMakFixni AktMakVazPloch  Zas MaxDB Akt Zas MaxOB
1 oP_01 kab ;E-DEI.EIEI
: oP2 [eab 450.00 |
3 |oP O3 kab 500.00
4 oP_04 = 11200,00 | | |
5 [zas_02 3.60 2500,00 30
£ |Zas_03 510 |2100,00 |75
7 |Zas D4 7,80 [1800.00 {105
tSekvence tTaktOP_01 tTaktOP_C tTaktOP_0 tTaktOF_04
E= BE EX
tCasSerizeni_01 tCasSerizeni_D2 tCasSerizeni_03 tCasSerizeni_04
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PocitaCova simulace logistickych procest I. - cvi€eni 11

Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

-

| 8
i
~

Mavigate
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= SHI BA K" Stopbrain

[ -4

vCelMak=0 .g?cz

ExperimentManager
vCelNakPreserizeni=0
vCelNakFix=0
vCellNakVazPloch=0
vCelNakInvest=0
vCelHodin=24

Mavigate View

M

| 21:55:00.0000

skring Lirne
0 1

MU bype Tirne

Dil_01

21:55:00,0000) |

Dil_bz_
Dil_03
Dil_04

21:15:00,0000| |

18:55:00,0000

18:15:00.0000|

- tCasSerizeni_04
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SIMPLY CLEVER SKODA

PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

9 M A ’y

EventController —~ Init y = ,';?,‘4 vCelNak=0 'z?cz
|1
112l tParametry Generator ExperimentManager

vCelkovaProdukce=25000 e vCelNakPreserizeni=0

vZasIstLimit=Ffalse ﬂl Ml vCelNakFix=0
~| Models.CV_11.M01_VelikostVyrobniDavky_02.Drain " [
Mavigate View Tools Help

Mame: Drain O [|Failed !DEntranr:e locked E
Label: O Planned -

| Times | Set-Up | Failures | Controls | statistics | Type Statistics | User-defined Attributes |

Entrance: StopDrain E] = . [| Before actions E
StopSource StopDrain
|+ . »_ b - g > BB — : (L] -]
7 7 7 Set-up: O
Source OP_01 Zas_02 OP_D2 Drain
= ::i = ::i ==3
== = == Pull; O
tSekvence tTaktOP_01 tTaktOP_02 E] }
S5 ig == Shift calendar: E] 0
tCasSerizeni_01 tCasSerizen I 0K ] [ P J [ Apply ] i_04
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SIMPLY CLEVER

PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

5 n

BE Experimentsin 'WI_\Feﬁkﬂsthmhn..,@

1 £ | Mavigate Tools Help
EventController Init y m
/130l tParametry Generatc [ start ] I stop ] [ Reset ] ExperimentiManager
ProcTime_Finish
vCelkovaProdukce=25000
yZaslstLimit=Ffalse I I‘ I Il Current experiment; Observation:
mPreserizeni mZasoby
Maodels.CV_11.M01_VelikostVyrobniDavky 02 ExperimentManager.Output Definition 1 Evaluation |
Specify the output values for the simulation study.
1 [ Define Output Values ]
root.vCelNak ‘up [¥] Use input values
M Oukput Yalues Deescription [ I Define Input Variables I M
1 Celiak]Kc] ' :
StopSource : [ Define Experiments ] StopDrain
2 roak, wC el akFix CelMakFix[kic]
e o - Obzervations per experiment; 1 =
|} >3 roat . wCelakiazPloch wiZelMakvazPloch[kc] — P -DM
- 4 rook, wCelMakInvest | wielhakInvest[Kc] ( (B chetelbn el comibinon 4 o nk
o 5 raak,wCelHodin ' wi_elHadin[kKc] j
—— Ok Cancel Apply =
St J { I oy o ) [t J [ a0y ] op o

tCasSerizeni_01
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SIMPLY CLEVER

PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

5 n

EventController .~ Init y
/130l tParametry
ProcTime_Finish
vCelkovaProdukce=25000
vZasIstLimit=false I I‘
mPreserizeni

Models. CV_11.M01_VelikostVyrobniDavky 02.ExperimentManagerInput

Speciﬁ,.r the input values for the simulation study,

- root.vZaslstLimit

@ Exper;rmenis' in 'WI_VeEikayrohn...

# Mavigate Tools Help
MMM
Generatc [ start ] [ stop l [ Reset ] ExperimentiManager
I Il Current experiment: Observation:

mZasoby

)

1

M Input Yalues Description
1 False
StopSou : e T
2 rook, kSekvence "Mumber", 1] | Dil_01
|} — 13 roak, kSekvence[ "Mumber", 2] | Cil_0oz
T 4 rook. kSekvence["Mumber", 3] iI3li|_IZl3
—1 roak, kSekvence "Mumber”, 4] Dil_04
e [ 0K ] l Cancel ] [ Apply J
tSekven

tCasSerizeni_D2

tCasSerizeni_01
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up

Definition i Evaluation ]

I Define Qutput Values ]
[¥] Use input values
[ Define Input Variables ] M
I Define Experiments I StopDrain
CObservations per experiment: 1 -
["] Use distributed simulation ~ -'M
{ 14 Drain
| | ok || cancel || apoly —
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SIMPLY CLEVER

PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

2

EventControlle

39

5] .Models.CV_11.M01_VelikostVyrobniDavky_02 Experimentianager.ExpTable

Enter the input values for each experiment.
m I T you want to run single experiments and preserve already simulated experiments, mark the experiments with true and false, respectively.

==

@ Experiments in 'MO1 VelikostVyrobn.., [wFds

= Simulaéni experimenty na rizné velikosti vyrobni davky:

= Dil 01 — velikost vyrobni davky

od 10 do 170 kust, pfirlstek +10 kusU,

o v, O o mentManager
od 200 do 500 kusu, prirustek +100 kusu.
, - - -, - (o] v, O (o]
= Dil 02 — velikost vyrobni davky od 50 do 850 kusu, prirustek +50 kusu,
(o] v, O o
od 1000 do 2500 kusu prirustek + 500 kusu.
, - - , - o v, O o
» Dil 03 — velikost vyrobni davky od 40 do 680 kusu, prirustek +40 kusu,
o v, O o
od 800 do 2000 kusu prirustek +400 kusu.
s - - - , (o] v, O (o]
= Dil 04 — velikost vyrobni davky od 150 do 2550 kusu, prirustek +150 kusu,
o
pak 3000, 4500, 6000 a 7500 kusu.
o o o Z 5 ~ - O -
» Simulacni experiment provést se stanovenou kapacitou zasobniku a s neomezenou kapacitou M
7 21 O
zasobniku. StopDrain
_
P 5 o P T = e = | TUse dismbuted simulaton =4
Source Etrue :false :70 :350 :zso :1050 ( 14 Drain
== 30 |ue  |False a0 450 380 1350 =
. e [ & & ] 1
tSekvence Etrue :Falsa :120 :suu :4au :1suu t | Ok | I Cance ] I |'5||:I-|:l|'y' op_Uq
35 true  False 140 700 560 2100 [=]==] [==]
- : = = = i
(W o [ e e = tCasSerizeni_03 tCasSerizeni_04
ok | [ cancel | [ pply

PSLP1_CV11 V01, SAVS, Stocek, Karpeta, Varjan, 30.4.2013

SKODA AUTO Vysoka skola . ‘



SIMPLY CLEVER KODA

PocitaCova simulace logistickych procest I. - cvi€eni 11
Vzorovy priklad: PSLP1_CV11 MO1_VelikostVyrobniDavky

%2 Models.CV_11.M01. VelikostVyrobniDavky. 02 ExperimentManager.ExpTable ==

Enter the input values for each experiment. .
’./,f T T you want to run single experiments and preserve already simulated experiments, mark the experiments with true and false, respectively. E EKPE.I'EE‘I‘LEF‘th in 'WI_"H’EEFC I'”].rm-bn..,
-— I I\ true
Y wite |Fake oot oiLr2 oL oiLps \ # | Mavigate Tools Help
EventControIler Init 1 I |true |10 |50 [0 150 HI "
2 true  |brue |20 | 100 |80 |300 [ ] l | [ .
2 true |tz 0 150 120 450 1eratc Start Stop Reset Exper:mentManager
4 e [tre 40 200 160 500
Vce“wvap"OdUkEe=2500 5 true true 50 250 200 750
vZaslstLimit=False ER e e (& {2 {220 {208 Current experiment: Observation;
7 trug _true _TU _350 _280 | 1050
8 trug =tr’ue =BU =400 =320 | 1zo0 asoby
o true | true a0 450 360 1350
10 |true  |tre 100 500 400 1500
11 true true 110 550 440 1650 .y
12 trug :trua :12El :GUU :480 ZIEUU DEﬁnItlun ] E'-.I'E||uatll.‘.l|'| ]
13 e |tue |130 |650 |520 | 1950
14 true |true |140 |70 |580 |2i00
15 |tue  |tre 150 750 800 2250 [ Define DUtDL.It Values ]
16 true .trUE | 160 .BEIEI .640 .Z4DEI
17 |we |t |170 |as0 680 | 2550 ;tup m Use input values
18 ftrue  |tue 200 | 1000 ) 3000 Lo
19 |true  |true 300 1500 1200 4500 T
M D [we |me = 00 1600 om0 [ Define Input Variables ] M
21 true true 500 2500 2000 7500
2 | fal 10 50 40 150 i .
StopSource & leclic {3 {2 - { [ Define Experiments ] StopDrain
23 true _false |20 |100 |80 |300
SN e | [ f150 120 i Observations per experiment: 1 |
N 25 |true  [False 40 200 160 500 E ) ; -
4 26 |tue  |False s0 250 200 750 |_||.| dickrbited smaan 23 !
27 trug _false |60 |30 |240 | 900 L= 52 diFmiDu simuiatan :
28 e [fae |70 |50 |70 1050 ( 14 Drain
29 true  |False a0 400 320 1200
30 e [False a0 450 360 1350 =
31 true false 100 500 400 1500 E
32 ftue [fae 110 |ss0 |40 1650 l l ] [ .
tSekvence 3 | fabe 120 600 |s80 | 1800 t I OK Cancel ¥ OP 04
M true _fals_e |130 |650 |520 | 1950
35 true  |False 140 To0 SE0 2100 [=]==] [=]==]
36 |true  [False 150 750 500 2250 EE
37 true false 160 800 &40 2400
Rl fr {0 (o0 e tCasSerizeni_03 tCasSerizeni_04
39 true _false |200 | 1000 |500 |3000
0 |tue  |alse 300 | 1500 | 1200 |4s00
41 e [False 400 2000 1600 s000
42 true false 500 2500 2000 7500

o] [ [nm .
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