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Start nového modelu

» Klikneme File — New . Tento subor obsahuje
Classs Library s vybra rﬁfmi vstavanymi
PlantSimulation objektami

» Zvolime Create New Model

lllllllllllll



Sposoby otvorenia modelov

1. Klikneme File — Open E .

Vyhladame prieCinok ktory obsahuje subor modelu
a dvojkliknme alebo klikneme Open

2. Potiahneme a pustime subor modelu (*.spp) do Class
Library.

3. Zvolime File — Recent Files. Ukaze sa zoznam
poslednych 8 suborov s ktorymi sa pracovalo



Sposoby otvorenia modelov

4. Ivolime ndzov z vyberu Models na startovacom
okne




Sposoby zatvorenia modelov

1. Klikneme File — Close B .
PlantSimulation sa spyta, ¢i chceme subor ulozit
2. Zvolime Close M na liste Quick Access .

3. Klikneme Close @ v hornom pravom rohu v okne Class
Library




Sposoby zatvorenia PlantSimulation l

1. Klikneme File — Exit
PlantSimulation sa spyta, ¢i chceme subor ulozit

2. Klikneme Close B v hornom pravom rohu v hlavnom
okne PlantSimulation



Sposoby zatvorenia PlantSimulation l

1. Klikneme File — Exit
PlantSimulation sa spyta, ¢i chceme subor ulozit

2. Klikneme Close B v hornom pravom rohu v hlavnom
okne PlantSimulation
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Class library (kniznica tried)

Model obsahuje genericky Sirer il 222 ==
kniznicu tried s hierarchickou T —
StruktUrou. Podobd sa no
Windows prehliadac suborov.
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Pouziteé maximum objekfov je © [
ukdazane tu. e dend

EERE

Vsetky objekty suU
organizovaneé v priecinkoch.
Struktiru je mozné menit podla
potreby.



Toolbox

» Toolbox je pouzity pre jednoduchy pristup k
Objektom pocas modelovania. Zvoleny objekt mdze
byt vlozeny do modelu na uzivatelom zvolené
miesto.



Objekty v Class Lilbrary
Source (zdroj)

»V Source @ sa vytvaraju diely (uvedené ako MU =
Movoble Units — pohybhve Jedno’rky)

Mavigate View Tools Help

Name: B [Faied
Label: = [ Exit locked
==l Dolezité nastavenia pre objekty:
- Typ MU
« Cas vytvdarania (Time of
Creation)

« Inferval Vytvarania (Creation
Interval)

[V] Absolute path




Objekty v Class Library
MU (Movable Units — pohyblivé jednotky)

» MU predstavuju pohyblive jednotky, ktoré mozu byt
vytvorené, spracovanéeé a fransportované

Rozne typy MU

Entity |22y
Kapacita =0

Container
Kapacita >0




Objekty v Class Library
SingleProc

» SingleProc preds’ravuje objekt s kapacitou = 1.
Berie MU a uvolni ho na konci nastavovania(Set-up) a

procesného casu (Process Time) nasledujucemu objektu

= .MaterialFlow.SingleProc [ e S|

Dolezité nastavenia pre objekt
* Process Time

e Set-up Time

 Failures (zlyhania)




Objekty v Class Library
Sink

» Sink vymaze MU, ktoré su do neho premiestnené.

/biera udaje o vsetkych zmazanych MU. ZvyCajne sa pouziva
gle presunu’ne casti prec z podniku (modelu)

Dolezité nastavenia pre objekt
-mcdne



Vkladanie objektov z Toolboxu

sources | Information Flow | Mobile LIn'rts_LIserIrrterface Tools

1. Zvolime objekt v Toolboxe rOB) b AEHCHERES
2. Presunieme kurzor na zvolené miesto A |

3. Lavym kliknutim vlozime objekt do
okna modelu

4. Alternativhe mdzeme potiahnut o©
pustit

Poznamka

Podrzanim CTRL mbézeme objekty vkladaf
viacndsobne



Spdjanie objektov

1. Zvolime Connectors v Toolboxe

2. Klikneme lavym na prvy objekt, ktory
chceme spojit

3. Lavym kliknem na druhy objekt

Poznamka

Podrzanim CTRL m&zeme objekty
spdjatf viacndsobne




Spdjanie objektov

Mozeme zvolit prechodné pody
kliknutim do prazdneho priestoru v
okne po kliknuti na prvy objekt, ktory
chceme spojitf. Toto je uzito€né ked by
sa konektory prekryvali. Tieto body
Mmdbzu byt oznacené a posunute.




Frame

V Class Library mézeme vytvaraf : e
neobmedzené mnozstvo Frame E] na e

ktorejkolvek hierarchickej Urovni. V tychto A T
frame-och moze byt simulacny model o Em T

alebo sub model vy’rvorem'/ pOUiITIIm L
zakladnych objektov alebo inych frame-

ov. Frame modzeme vlozif do ineho frame

ore vytvorenie hierarchického modelu




Frame

V Class Library mézeme vytvaraf : e
neobmedzené mnozstvo Frame E] na e

ktorejkolvek hierarchickej Urovni. V tychto A T
frame-och moze byt simulacny model o Em T

alebo sub model vy’rvorem'/ pOUiITIIm L
zakladnych objektov alebo inych frame-

ov. Frame modzeme vlozif do ineho frame

ore vytvorenie hierarchického modelu







Hierarchia modelu
Motivacio

£ Models.Subframe

Hierarchia modelu predstavuje vkladanie frame-ov do
inych frame-ov.

Jeden ddvod pre 1o je modelovanie a tfestovanie
dielov vacsieho simulacneho modelu nezavisle.
Viaceri uzivatelia mézu vytvorif rozne casti
simulacného modelu.

Jeden alebo viacej sekcii modelu moze byt
vylozenych do do hlavného modelu. Tieto sekcie
mozu byt vlozené viac ako raz.

Sekcie su pouziteé pre modelovanie zakladnych
objektov Tieto objekty mozu byt znovu pouzité v inych
modeloch.

Velke simulacne modely je jednoduchsie pochopit a
sledovat ked su organizovane v strukture reflektujucej
hierarchiu v ktorej su skonstruované




Section Model

" Models.Subframe
Class Library % [@ Toolbox

] Information Flow
1 MUs

Open

&7 Tools
Duplicate

Derive
Cut Inheritance

Delete

Rename

Shov
Sh ucture
Show Inheritance

Pre znovu pouzitie Objekt Interface B

Show Attributes and Methods

modelu sekcie pripaja tok materialu

Edit Display Panel...
Print...

ulozime ho ako do a z frame-u.
= objektovy subor.




Pouzitie Section Model

Vlozime novy uzivatelom definovany objekt
do frame-u ,,the main model,* a spojime ho s
predchodcom a nasledovnikom

Poznamka

Je dobry zvyk otestovat novy objekt (section
model) v malom testovacom prostredi pred
jeho pouzitim vo velkom modely

£ Models.Frame.Subframe







EventCntroller

EventController 3 koordinuje udalosti pocas bezania simuldcie. Na
zalozke Settings mézeme mastavit startovaci ¢as Start Time @
ukoncovaci ¢as End Time pre bezanie simulacie.

Navigate View Tools Help

(e ]

Statistics: 0

Delete MUs on reset

EventController musi byt pritomny v korenovom frame modelu pre
umoznenie bezania simuldacie. Pokus o spustenie alebo resetovanie

modelu bez EventController pridd jeden automaticky.



Spustenie simulacie

Existuju 3 spbsoby pre spustenie simulacie

1. Pravy klik do pradzdneho priestoru vo frame otvori
kontextové menu. Na vrchu menu je toolbar s
najpodstatnejSimi elementmi EventControlleru.
Klikneme na zeleny symbol @pre start simuldacie.
Klikneme na Cerveny symbol pre rs’rovcme B

mOdelU.m ‘N vigate View Tools Help
Time 23:17:25:00.0000

[ controls | Settings|

2. Otvorime EventConftroller vo frame . [IlEESIEITIEY)

Slower l Start/stop the simulation

8

[7] Real-time 10
3. Pouzijeme ovlddanie na domovskej zalozke




Animovanie Sub Frame-ov

Aby sme videli animovanie MU a stavy objektov vnutri sub frame-u pocas
bezania simuldcie, musime otvroit sub frame tvojklikom.

Pouzitim Representation na zalozke General. M6zeme nastavif zobrazenie
obsahu frame-u. Oblast kford je je zobrazend ,,vonku* je zndzornend
zelenou Ciarou.

£ Models.Frame.Subframe

Width: 145 A&

Height: 60

Calculate Area

DK __ ncel F\DDW




Stavove LED

Objekty toku materidlu maju LEDky na vrchu svojho symbolu pre

zndzornenie stavu pomocou roznych stavov. LED mdbze ukdzat viac stavov
naraz.

Standardny stav — schopny prevdadzky, neukazuje ziadnu LED
Farby reprezentuju nasledovné stavy (najvyznamnejsie)

red failed (pokazeny)
blue paused (zastaveny)

green working (pracujuci)

brown setUp (nastavovani)

Light blue Recovery time (zotavovacom case)







Priprava

» Pre limit 80 simulacnych objektov (Studentskda verzia), zacneme s
prazdnym frame

» Zavrieme, ulozime alebo zmazeme vsetky doteraz vytvorené modely
» Vytvorime novy model New Model, zvolime 2D only

» Premenujeme Frame frame pod prieCcinkom Models na Training

» Ulozime [El do namizvoleného priecinku.

Tecnomatix Plant Simulation 13 . R v I X

4+ Basis (9/80)

E|L—_—| Material Flow
|£|1___'| Fluids

|£|L__"| Resources
|£|L__"| InformationFlow

|_ F ""':, Please choose if you want to create a
= model with 2D, 3D or both.

You can change this later under "File = Model Settings
* = Visualization".

% 2D only

E|1___—| Userlnterface
-2 MUs

-0 Tools

20 Models

L2 Training

Create Mew Model
= 2Dand 3D

% 3Donly




Modelovanie FinalAssembly A

» V Training frame vytvorime objekty ako je ukdzané. Premenujeme kazdy
Buffer, SingleProc a TableFile ako je ukazané. Zvysok objektov
ponechdme pomenovanych ako boli.

» Parametrizujte objekty tak ako je uvedené v tabulke.




Modelovanie FinalAssembly A

L A 1 ) P
X .. . . . . GShiftCalendar Broker . ., . .

- | ] O
Fﬂﬂﬂ:‘aﬁt . . . . . . . . . EDDtF‘ath33 . N 0 G

cotPath2l. - - - - . ... -EDDtPEﬂ'I.Zl]

WorkerPool

. Workplace o . . Workplace 1l .

| —a= : S -pEa————on - : : C-pEa————on pug——— =
| —  — | | — | — | E— | —
Source In_Buff W Out_Buff_WR In_Buff_WpP Out_Buff_GT In_Buff_A Out_Buff_AB Drain
... T T LT T T oL T LT . Workplace111., T .7 . .
I-’-/
| I— | —
Welding_SubComp_B Adjust_Subcomp_B

cr_weldng 7 crweldng 2 - 7 CT_GeometricalTesting 0 CT_AdjustComp




Modelovanie FinalAssembly A

Welding_SubComponent
(LA, _B,_C&_D)

GeometricalTesting
(LA & _B)

Adjust_SubComponent
(LA & _B)

Surface_Crack_Testing
Leak_Testing
Flow_Testing

Finishing

Washing
End_Quality_Confrol




Produkcny plan v TableFile

» Nastavime Source MU Selection na Sequence Cyclical.

» Potiahneme a pustime TableFile El, Working Plan na Source ikonu. Toto
ho naformadtuje podla nastaveni v Source

» Dvojklikom otvorime Working_Plan

» Vyplnime produkcny plan ako je ukazané vpravo
-+ .Models.FinalAssembly_A.Source EE

Mavigate View Tools Help

Models.Training.Working_Plan | — || [ ||s#3]
.MUs, Entity

Mame:  Source O [FFaied

Label: E [ Exit locked

Mumber |Mame Attribute

Attributes Exit Strategy | Statistics | User-defined Attributes
Operating mode: Blocking O

Interval Adjustable | [=




Processing a Setup Time: |
Pre Welding_SubComp_A a Welding_SubComp_B:

>

>
>
>

Nastavime Processing time na List(type)

Potihneme a pustime CT_Welding na pole Processing Time, zvolime Yes
Vyplnime Processing time ako je ukdzane dolu a ako je napisané minutes:seconds.tenths

Vyplnime Processing time pre Type_A a Type_B a Setup time pre kore3pondujice stipce

Welding_subcomponent((_A, _B, _C, & _D) podla tabulky

Poznamka

Potiahnutie a pustenie
naformdtuje TableFile
automaticky

Ak je zmenené meno TableFile,
nastavenie v SingleProc sa
zmeni podla toho.

36:00.0000
28:00.0000

i .Models.FinalAssembly_A.Welding_SubComp_A

Mavigate Wiew Tools

Help

MName:  Welding_SubComp_A

Label:

Times Set-lUp

Processing time:
Seft-up time:
Recovery timea:

Recovery time starts:

Cycle time:

Failures

List( Type)
Const
Const

-

-

-

El [ Failed ["]Entrance locked

0 Dot oce
Exit Strategy

CT_Welding
6:00

When part enters

Const

-




Processing a Setup Time: 2

» Vykonajte rovnaké Ukony pre Welding_SubComp_C a Welding_SubComp_D podia stipcov
Type_A a Type_B objektov Welding_Subcomponent (_A, _B, _C, & _D) z tabulky. Pouzite
CT_Welding_2 TableFile

» Vyplnte Setup time pre Welding_Subcomponent (_A, _B, _C, & _D) podia tabulky.

Pozndmka

Potiahnutie a pustenie
naformdtuje TableFile
automaticky

Ak je zmenené meno TableFile,
nastavenie v SingleProc sa
zmeni podla toho.



Processing a Setup Time: 3

» Vykonajte rovnaké ukony pre GeometricalTesting_A a GeometricalTesting_B a ich prislusny
TableFile podla tabulky.

Pozndmka

Potiahnutie a pustenie
naformdtuje TableFile
automaticky

Ak je zmenené meno TableFile,
nastavenie v SingleProc sa
zmeni podla toho.



Processing a Sefup Time: 4

» Vykonajte rovnaké ukony Adjust_ SubComp_A a Adjust SubComp_B and their corresponding
CT_AdjustComp aich prislusnu TableFile podla tabulky.

Pozndmka

Potiahnutie a pustenie
naformdtuje TableFile
automaticky

Ak je zmenené meno TableFile,
nastavenie v SingleProc sa
zmeni podla toho.



» Vypinte Capaticy (k : d Out_Buff_ pre kazdy process
podla tabulky. |




ShiftCalendar

» Dvojklikneme na ShiftCalendar

» Ak este nie sU, nakonfigurujeme zmeny ako je ukdzané

& Models.Training.FinalAssembly_A.ShiftCalendar

File MNavigate View Tools Help

Name:  ShiftCalendar Active
Label:

Shift Times
From To|M.|Tu |W.|Th [Fr |Sa
1 |shift-1| &00|1a00|[v [[v [V |» [« [ [ |o00
2 | shift-2 | 1400 | 2200 |[v |[v |[» |[» v |[ || |18:00-18

Pozndmka

Ndazov zmien musi byt presne rovnaky ako v objektoch, ktoré pouzivaju
tieto zmeny (dalsi slajd)



Workplace a WorkerPool

» Potiahneme a pustime Broker EE8lna WorkerPool oo aby sa prepajili

na prislichaijuci SingleProc f& vedla neho

» Potiahneme a pustime Workplace &
pre jeho prepojenie s nim.

» Potiahneme a pustime Broker Exl na kazdy SingleProc . pre ich prepojeneie.
.| na WorkerPool [H

Potiahneme a pustime ShiftCalender

Models.Training.FinalAssembly_a WorkerPool.CreationTable $ Models.Training.FinalAssembly_A.WorkerPool
* 5 rees. Worker . .
Resources Worker Navigate View Tools Help

Amournt | Shift Speer fficiency | Additional Services
Mame: WorkerPool O

et 0
Attrbutes User-defined Attributes

Waorkers: Creation Table =

[7] Get job orders in the pool only

sources. Varker

[7] Workers can beam to the workplace

* Resources. Worker Shift-2 ) i
[F] Workers can work remotely
Il

b
-_ __ -_ Broker: Broker
= — Aopy Shift calendar: ShiftCalendar

Parts buffer:




Workplace a WorkerPool

Pozndmka

» Ak Creation Table nedovoluje vstupit, odklikneme tlacidlo dedenia vedla tlacidla
Creation Table ako je ukdzané na obrdzku

» Vyplnte tabulku ako je ukazané

I {E .Models.Training.FinalAssembly_AWorkerPool.CreationTable — 3
B ™ = e o 5% .Models.Training.FinalAssembly_A.WorkerPool

*Resources.Warker ; -
Mavigate View Tools Help
Waorker Amourit Efficiency | Additional Services
. g : WorkerPool
shift-1 Mames W O

*Resources 2 Shift-2 Label: O
shift-1 : Attributes User-defined Attributes

shift-2

shift-1 C Workers: Creation Table

Shift-2 . .
[7] Get job orders in the pool only
Shift-1
[7] Workers can beam to the workplace
* Resources. Worke Shift-2 D s

[F] Workers can work remotely

Broker: Broker

| 3
oK
nce pply Shift calendar: ShiftCalendar

Parts buffer:




Worker Service

» Odklikneme tlacidlo dedenia vedla tlacidla Service a Active ako je ukdzané na
obrdzku

» Zakliknite policko Active

» Nastavte sluzby (service) v kazdom SingleProc odla zdznamov o servise vo
WorkerPool Creation Table - ako je fu zobrazené

Maodels.Finaltssembly_AWelding_SubComp_A

e \View Tools Help
Name: elding SubComp A = Failed Entrance locked O
Label: a Flanned - Exit locked O

Times Set-Up Failures Controls Exit  Statistics | Importer | Energy  User- 4 b

Processing | Set-up  Failure 4 B

| hctive E

Services =] Can be interrupted and drawn off
ol
2O

| Release all services when one of them is failed

Models.Training.FinalAssembly_a Wel... |

o






Vyuzitie Chart Resource (graf zdrojov)

» Vloite do modelu Chart

» Nakonfigurujte Chart jednym z uvedenych sposobov

Show

Statistics Wizard...

Open

1. Pravy klik na Chart a zvolime Statistic Wizard...

=]l Rename...

Show Attributes and Methods...

Ponechdme zakliknuty iba Production. Vyberieme Statistics
Type_ Resource. Stlacime OK.

Statistics vwizaiu

Mark the classes of objects for which you would like to display statistics
values (statistics has to be active). You may also restrict the selection of
objects by choosing resource types.

2. Potfiahneme a pustime jeden alebo viacej oznacenych
SingleProc na symbol Chart. Vyberieme Statistics Type: s

Inherit settings [=]

RGSOUI’CG [¥] singleProc

ParallelProc

3. Otvorime Chart kontextovym menu Show. Potiachneme a Ll

pustime jeden alebo viacej ozna&enych SingleProc na
symbol Chart. Vyberieme Statistics Type: Resource

PickAndPlace
[[]source
= Modets TrainingFnalassembrly AChan [C] Drain
| ~ Rescurce Stmehcs. : Store
~ PlaceBuffar
Buffer
Sorter

» Ak doteraz nie je, zobrazime graf (Chart)

Resource type
Production
[] Transport
[[] storage

» Spustime simulaciu

[C] Reapply at Init

DisrrantleStation

Line
AngularConverter
Converter
Turntable
Turnplate

Track
TwolaneTrack

Marme -

Include subframes

Sort criterion:

Statistics type:



Chart Buffer Occupancy (graf obsadenosti zasobnika)

» Vloite do modelu Chart

» Nakonfigurujte Chart jednym z uvedenych sposobov Show

Statistics Wizard...

1. Pravy klik na Chart a zvolime Statistic Wizard...

Open
Ponechdme zakliknuty iba Storage. Vyberieme Statistics Type_ e T

Mark the classes of objects for which you would like to display statistics

Resource. Sﬂ(]éime OK. :Et‘nlreecstn[ﬁté?cf;:?r?: rt;_:gjrggttﬁ;'ep)e:vnu may also restrict the selection of
2. Potiahneme a pustime jeden alebo viacej oznacenych Buffer N S
na symbol Chart. Vyberieme Statistics Type: Occupancy @l sigleproc @Line

ParallelProc AngularConverter

3. Otvorime Chart kontextovym menu Show. Potiahneme a et S
pustime jeden alebo viacej oznacenych Buffer na symbol 7] PickAndPlace [ Turnpiate
— Source Track

Chart. Vyberieme Statistics Type: Occupancy

[ Drain TwolaneTrack
Thy Models. ermwllwm == [I store
= Occupancy PlaceBuffer
nna Buffer
Sorter

Resource type

» Ak doteraz nie je, zobrazime graf (Chart) E- ‘ S sor aeren:

= [T Transport B TS (s
> SpUSTIIme SimU|éCiU 1 2 [¥] storage [ Include subframes



WorkerChart

» VloZte do modelu WorkerChart

» Ak sa nenachddza v Toolbox = Tools, mézeme ho pridaf cez zalozku Home
tab > Manage Class Libraries, Libraries tab, Tools libraries.

» Potiahneme a pustime the WorkerPool na ikonu WorkerChart

Nastavte WorkerChart ako je ukdzané (Cervené stvorce)

23 "workerPool T, Utilization of workers i EE
e

Mavigate Help All workers of the pool "WorkerPoaol'
00 o

Create charts of this WorkerPool:

WorkerPool Show Chart

Data | Configuration |

Group Warkers by Occupancy with respect to

) Pool ) Working time

() Classes '-.femll time
d widuals

o







Copy / Derive

» Kontextové menu objektov v kniznici tfried umoznuje
I<op|rovc1’r(dupl|co’re) alebo odvodit (derive). Pre vytvorenie
scendra existujuceho Frame-u El obsahujuci nds model ho
skopirujeme alebo odvodime

Poznamka

Kopirovanie objektov vytvdra nové nezdvislé triedy

objektov.
Odvodenie objektov zanechdva dedicny vztah

Edit Display Panel...

medzi pévodnou triedou a novou. To znamena, ze

Print...

zmeny v povodnom objekte sa prejavia aj v novej

Save Object As... Save Object As...
- ]

triede objektu.



Aktivita |

» Skopirujte (duplicate) novy frame obsahujuci povodny model.
» Otvorte novy frame a pridajte simulacné objekty.

» /mente nastavenia, napr. procesny cas (process fime). Spustite
simuldciu a porovnaijte vysledky s povodnym modelom. Vysledky
pdvodného a nového modelu (screen grafov) si pre lepsiu

prehladnost ulozte do suboru (word, poweerpoint) a okomentujte
SPOZOrovaneé zmeny zmeny.



Aktivita 2

» Odvodte frame pdvodnéeho simulacneho modelu

Otvorte novy frame a pridajnte simulacné objekty. Dostaneme spravu

Tecnomatix Plant Simulation 13 X

Toto ndm hovoi, ze Struktura je zdedend z povodneho frame.

i ! e . 2
Odomkneme strukfuru pre umo znenie zmien H >

Inherit | Inherit
Format | Contents

Ak zmenime parametre v objekte materidlového toku (material flow), flacidlo
dedenia sa zmeni automaticky

Processing time:

Processing time:




igurdcio



Attribute Explorer

» Objekt AttributeExplorer je navrhnuty pre parametrizaciu niekolkych
objektov simulacného modelu v jednom tabulkovom ndhlade.
Mbzeme nastavit atributy pre parametrizaciv simulacného modelu
ktory je volitelny pouzitim potiahnutia a pustenia alebo pouzitim
mechanizmu pravidiel. V konecnom dosledku mdzeme pouzif tolko
AttributeExplorer kolko potrebujeme.

» Pristup k AttributeExplorer:

» V modeli, kikneme v zdlozke Toolbox na Information Flow. Ak
AttributeExplorer il nie je pritomny, mézeme ho pridat cez zdlozlku

Home tab - Manage Class Libraries, Basic objects tab, Information
flow libraries.

» Potiahneme a pustime AttributeExplorer @ do pozadovaného frame.



Definovanie Nahladu 1

» Nastavenie AftributeExplorer
» Dvojklik na AttributeExplorer ki

vo frame

» Nastavenie zalozky Data
» V okne AttributeExplorer klikneme na zalozku Data
» Definujme i chceme data menit (Edit) alebo len sledovat’ (Watch)

» Show objects with: definuje absolutnu cestu k objektom, iba meno objektu alebo ich
onacenie (Label) je ukazane

» Show attributes with: definuje Ci je ukdzané meno alebo nami zadand
prezyvka

» Nastavenie zalozky Objects
» Klikneme na zdlozku Objects

» Zmenime policko dedi€nosti
» Potiahneme a vlozime objekt, ktory chceme parametrizovat



Definovanie Nahladu 2

» Nastavenie zalozky Setup

» V okne AttributeExplorer kflklikneme na zalozku Attributes.
» Definujme atributy objektov ktoré chceme nastavit v simulachom modely.
» Moze tiez definovat prezyvku(allias) attributov.

» V pripade, ze nevieme meno afributu, AttributeExplorer ukaze vsetky atributy
objektu kliknutim na Attribute Viewer

» Atriboty
» V okne AttributeExplorer, klikneme Show Explorer
» Sledujte a zmente hodnoty atrubutov zvolenych objektov
» Potvrdte zmeny vybanych objektov kliknuim Apply

» Pouzite Tools/Export pre exportovanie dat do textoveho suboru . TSV (Tab
Separated Value)

» Mozeme tiez dobrazitf vysledky simulacie pouzitim AttributeExplorer



AKTIvVITy

» Pridajte AttributeExplorer pg do FinalAssembly_ A zo zdlozky
Information Flow alebo z prieCinka Information Flow v ClassLibrary

» Ak nie je dostupny z Information Flow:
» Klikneme Manage Class Library zo zalozky Home
» Zaklikneme AfttributeExplorer v zéﬂéike Basic Objects — InformationFlow
» Zvolime OK

» Priddme AttributeExplorer do frame-u Training

» Vykonajte rézne moznosti popisane v predchdadzajucom slide. Nastavene
atributy a vysledky si poznacte do suboru (word, poweerpoint) a
okomentujte spozorované zmeny zmeny.

Poznamka

Po dokonceni tejto aktivity odstrante AttributeExplorer z frame aby sa zredukoval pocet objektov v
modeli.
« Imazte AttributeExplore z Training frame-u a vsade kde ste ho pourzili.






Tvorba struktury

» Vlozime novy Frame do frame-u Training

» Premenujeme novy frame na p#alAssembly_A

» Skopirujeme a prilepime v§|<y objekty okrem EventController a Drain z frame-u
Training do novo vytvoreného FinalAssembly A

£ Models.Training.FinalAssembly_A

= Models.Training

Adjust_Subcomp_B

CT_AdjustComp



Modelovanie FinalAssembly B

» Dvojklikneme na novy frame FinalAssembly B a zostavime model ako
na obrdzku

» Parametrizujte objekty na zaklade tabulky
» Nastavte Importer servis E, F, G, H ako je na obrdzku

= Madels.Training.FinalAssembly B




Modelovanie FinalAssembly B

» Dvojklikneme na novy frame FinalAssembly_C a zostavime model ako
na obrdzku

» Vystrihneme Drain z frame-u Training a prilepime ho do frame-u
FinalAssembly C

» Parametrizujte objekty na zaklade tabulky
» Nastavte Importer servis |, J ako je na obrdzku

= Models.Training.FinalAssembly_C

Drain



Pridanie riadiacej metddy do modelu

(SimTalk2.0)

>

Pridajte Method L& frame-u Training. Premenuijire ju na Transfer. Tato metdda bude
riadt materidlny fok medzi sub frame. Na zdklade volania ‘2’ Method presunie
MU, ktoré ho aktivovalo do dalsieho buffera - zasobnika

Naprogramujte Method ako je ukazane

= Madels.Training

EventController

-Transfer components in between clusters

if ?.name = “Out_ Buff_AB" then --Transfer between FinalfAssembly A to FinalAssembly B
@.move(.Models. Training.FinalAssembly B.In Buff SCT) --Initia

elseif ?.mame = "Out_Buff_Finishing" then --Transfer between Fina
@.move( .Models.Training.FinalAssembly C.In Buff WA) --Initiate movement

end

end

--Transfer components in between clusters
if 2.name = "Out_Buff_AB" then —presun medzi FinalAssembly_A to FinalAssembly_B

elseif 2.name ="Out_Buff_Finishing" then —Presun medzi FinalAssembly_B to FinalAssembly_C

@.move(.Models.Training.FinalAssembly_B.In_Buff_SCT) —iniciuj pohyb

@.move(.Models.Training.FinalAssembly_C.In_Buff_WA) -- iniciuj pohyb




Pridanie riadiace] metody do model

» Dvojkikneme na FinalAssembly_A v Training frame

» Aktualizujeme cestu Exit Control FinalAssembly A.Out Buff AB aby smerovala na
Transfer Method

» Dvojklikneme na FinalAssembly_B v Training frame

» Aktualizujeme cestu Exit Control FinalAssembly B.Out_Buff Finishing aby

S m e rov O | O n O Trq nsfer Me‘l‘h Od = Models.Training.FinalAssembly_A.Out_Buff_AB

MNavigate WView Tools Help

£ Models.Trainin
B Mame: Qut_Buff_AB B  [C]Failed [7] Entrance locked

Label: E [ Exit locked

Entrance: B B | [[|Before actions
Exit: -~ transfer E] =] Front Rear
Exit control once

FinalAssembly_A . FinalAssembly_B

Pull:

Shift calendar:



Aktualizacia modelu

» Dvojkikneme na FinalAssembly_B a FinalAssembly_C v Training frame

» Aktualizujeme pole pre cestu pre Broker a Shift calendar na zdlozke Attributes pre
zodpovedajuci WorkerPool v novo otvorenom frame

» Aktualizujeme pole pre Broker v zalozke Importer kazdého SingleProc v novo
otvorenom frame

%E .Models.Training.FinalAssembly_B.WorkerPool ? X Models.Training.FinalAssembly_B.Finishing

Mavigate View Tools Help Mavigate \View Tools Help

Mame: O
O

Label:

Mame:  Finishing O Failed Entrance locked O

Label: O  Flanned - Exit locked O
Flanned

Times Set-Up Failures Controls Exit  Statistics | Importer | Energy  User 1k

Attributes | Statistics Controls  User-defined
Processing | Set-up  Failure q B

Waorkers: Creation Table O
| Active O

Get job arders in the pool only Services 0 Can be interrupted and drawn off
Workers can work remotely Priority: 0 O | Release all services when one of them is failed

o, FinalAssembly_A.Broker

Travel mode: Walk along footpaths Broker:
Request control:

Broker: ~,Finalassembly_A.Broker
Shift calendar: r, FinalAssembly_aA, ShiftCalendar

Parts buffer:




Aktualizacia modelu

» Dvojkikneme na FinalAssembly_A a v Training frame

» Aktualizujeme pole pre cestu pre SingleProc Processing time: TableFile. To sa
ma&ze urobit potiahnutim a pustenim prislusSnénho TableFile na pole Processing time

Models. Training.FinalAssembly_A Welding_SubComp_A ? X
Mavigate View Tools Help
Mame:  Welding_SubComp_A E Failed Entrance lacked O

Label: O Planned - Exit locked L}

Times | Set-Up Failures Controls Exit Statistics Importer Energy User q b

Processing time: List{Type) =  .Models,Training.Finalassembly_A.CT_W' [
Set-up time: Const * 600
Recovery time: Const - 0

y time starts: When part enters

Cycle time: Const * 0




Graf a ukazovatel

» Pridajte 2 grafy — Chart [T a 3 ukazovatele — Displays & do M
Training frame. D ke g o

» Nakonfigurujte jeden graf, aby ukazoval obsadenost
vsetkych Bufferov a druhy Statistiky zdrojov - Resource
statistics pre vsetky SingleProc.

= Madels.Training

FinalAssembly_A ’ alAss : FinalAssembly_C

Throughput_FA:

Il.l.l.l. m Throughput_FB:

Throughput_FC:
Occupancy  Resource

E8 Models.Training.Throughput_FA

Mavigate View Tools Help

Mame:  Throughput_FA = Active

Labet Throughput_FA 5 » Ukazovatele ukazu priepustnost’ (trhoughput) r6znych
ot sub frame-ov

Path: Finalassembly_A.Out_Buff AB.statMumOut

Comment: Throughput_FA: > NaStthe kaidy na V}I/Stup pOSIednéhO bUﬁer/draln
Hode: = prislusného sub frae a .statNumOut atribUt ako je

Value: - Minimum: - dezoné VI,OVO
Maximum: - . . y
» Aktualizujte pole Commnent podla toho.

» Nastavte Display na Active.




Spustite model, zobrazte grafy a
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Ulozte model

» Dosiahli ste maximalny podet objektov povolenych pre Studentsky licenciu. Dal3ie
pridanie objektov je povolene, avsak znemozni ulozenie projektu.

Class Library w 0 X
_}» Basis (80/80)

w0 MaterialFlow

w0 Fluids

EI{____l Resources

w-0 InformationFlow

- Usernterface
m-2 MUs

EIL—_—I Tools

EI{____I Models

.22 Training




