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Aim of the lecture

Introduce the simulation software “Plant Simulation 16” and its basic structure.
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Structure of the lecture

Directive VDI on the simulation studies.

Program launching, initial program window.

Available objects, libraries.

New model, material flow objects, resources, information flow, user interface, mobile units, tools.

Models, name syntax.

Princip of inheritance, key terms, class and instance, class and subclass, identification and view of the inheritance
structure.

View of the object status.

Movement strategy of MUs, object’s exit strategy.
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Standard VDI on simulation studies

The process of simulation studies is described by standard VDI* 3633. That splits simulation project into three
phases:

Deciding, whether the simulation is appropriate for the project realization.

Preparation.
Realization. Formulation of study and its goals.

Evaluation. Estimate of complexity (costs, time).
Ensuring of necessary data, its preparation and validation.
Rough analytical estimate.

Creation of conceptual model and its verification.

Note * - VDI — Verein Deutscher Ingenieure — Association of German engineers and naturists, which methodically
covers a significant number of scientific fields and disciplines. It has over 150 000 members.
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Standard VDI on simulation studies

The process of simulation studies is described by standard VDI* 3633. That splits simulation project into three
phases:

Preparation. = Creation of virtual (simulation) model and its validation.

Realization. : : : .
= Planning of simulation experiments.

Evaluation.

= Realization of experiments.

Note * - ,VDI“ — Verein Deutscher Ingenieure — Association of German engineers and naturists, which methodically
covers a significant number of scientific fields and disciplines. It has over 150 000 members.
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Standard VDI on simulation studies

The process of simulation studies is described by standard VDI* 3633. That splits simulation project into three
phases:

Preparation.
Realization.

= Processing of results.

Evaluation. _
= |nterpretation of results.

= Documentation.

Note * - ,VDI“ — Verein Deutscher Ingenieure — Association of German engineers and naturists, which methodically
covers a significant number of scientific fields and disciplines. It has over 150 000 members.
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Classification and integration of the software into models structure

MODEL

Physical Mental Symbolical
R [ | . . [ | ,
| | | | |
Static Dynamic Mathematical Non-mathematical
I | I
t Mock-up t Analogical i X Linguistic
_ D i Stati .
Imitation Prototype ynamic atle Graphical
L |
I i " Schematic
Numerical Non-numerical
|
| |
Simulation Other numerical
[ |
| | |
Discrete Hybrid Continuous

Source: DANEK, Jan. HUMUSOFT S.R.O. Viyuziti simulace jako inZenyrského néstroje béhem Zivotniho cyklu vyrobki a procest. Praha, 2007, 70 s.
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Initial program window
This program window will be open after initializing of software. Its look can be modified in
the menu ”W“’]dOW X hd Quick access icons | Tecnomatix Plant Simulation 16 - Start Page SIEMENS - & x

Class Library v I X Mloolbox v R X

L3: No model loaded TO O I b O X

Tecnomatix Plant Simulation 16

Models Getting Started Web

Example Models

Class
Library

at's new @PlantSimulation

SIEMENS
’hg,%«f(y-foru{t

Blstartpage x 4
Ready OVR CAP NUM SCRL
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Initial program window

Before creating a new model, the user is asked whether they want to create a model in a 2D or 3D environment.

Tecnomatix Plant Simulation 16 - Start Page SIEMENS - 8 X

Past: 3D
Propertie:
Class Library v & X Toolbox v o X
A No model loaded
Tecnomatix Plant SimUIation 1 6 Tecnomatix Plant Simulation
Models Getting Started Web \e Please choose if you want to create a 2D

or 3D model.

You can change this later under
“File = Model Settings = General = Visualization”.

Load Last Model

| 2D

- 3D

See what's new @PlantSimulation

SIEMENS
lngemnuity for Life

BlstartPage x b
Ready OVR CAP NUM SCRL
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Available objects, libraries

User is asked, which objects are wanted to be as a standard in the tab "Basic Objects”(1) before launching of a new
model. Tab "Libraries”(2) allows to extend the next libraries of elements, interfaces, graphs, etc.

E‘E Manage Class Library ? EE Manage Class Library

Basic Objects j§ Libraries Basic Objects ILibraries I a

Object Required License Library Version
4 MaterialFlow 4 Tools
Connector Bottleneck Analyzer 15.2.2
EventController Energy Analyzer 15.2.4
Frame Experiment Manager 15.2.11
Interface Wizard for Genetic Algorithms ~ 15.2.6
Source [ "] Neural Network
Drain [ "] Layout Optimizer
Station Transfer Station
ParallelStation [ "] variants Generator
AssemblyStation || worker Chart
DismantleStation [ ] Sequential Sampler
PickAndPlace [ ] statistical Tools
Store [ wizard for Teamecentar
PlaceBuffer
Buffer

Show this dialog whenever a

[ ] Always show this dialog when you open a new model II:l Always show this dialog when you open a new model I

Use for new models IAppIyto New Modelsl “ | Cancel | | Apply | | Apply to New Models | “ | Cancel | | Apply | hew model is created.

Button "Apply” is in general for confirmation of choices in the Plant Simulation. After
Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023 that, we can press the button "OK”. Here, however, we select the ,OK* button directly.
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Files of the program Plant Simulation
have the suffix *.spp (1).

The file has always Class library (2) e
based on hierarchy. Individual folders b e

|} InformationFlow
| Userinterface

contain class of objects. The class 1 s

|| UserObjects
B Tools

structure can be modified and changed. |

& Model (0/80)

Some class of objects can be found in
the Toolbox (3). Here it is possible to
create a new folder for saving of
models and their parts.

Each new file has a new “Frame” (4).
Here objects or model can be created.

TX [ PTHEKE »G@-

nomatix Plant Simulation 16 - .Models.Model SIEMENS - 2 X

M Controls
I Observers
& User-defined

eeeee

EERE Y

b Statistics | Struct Inheritance
Methods Repart Hep | Model Class Library

Objects Model

3D
nel | Properties™

B b
= It

£F Models.Model X

4p
OVR CAP NUM SCR|
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Material flow objects Class Library S
A1 Basis
. . . « . ” = | MaterialFlow
The objects of material flow modelling - “Material~low”. | N
. " . . " . . . & EventController
We can find "active objects” among objects of the material flow, which transport, process £ Frame
or handle mobile units (e.g. products in the model). :I: g‘ssﬁm
i . . N U [, - Drai
On the other hand, "passive objects” are more likely as the means for transport | = Stft'i';n
(communication) or for storing (buffers). |~ . ParallelStation
----- & AssemblyStation
Elements of the material flow: S = DismantleStation
Connector PlaceBuffer [N @ PickAndPlace
EventController Buffer E FF:;[;];ZBuﬁer
Frame Sorter S = Buffer
Interface Conveyor S = Sorter
Source AngularConverter [N [ = Conveyor
Drain Converter [ T =l AngularConverter
T O e =% Converter
Station . Turpimble 2 Turntable
ParrallelStation Turnplate S ® Tumplate
AssemblyStation Track EZ Track
DismantleStation TwolaneTrack &2 TwolaneTrack
PickAndPlace FlowControl | D FlowControl
----- == Cycle
Store Cyde -3 Toolbar
12
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Fluids

The “Fluids® folder is used to model the flow of fluids.

Elements of the fluids:
Pipe
FluidSource
FluidDrain
Tank

Mixer
Portioner
DePortioner
MaterialsTable

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023

Class Library A4

./}iz Basis

H- | MaterialFlow
-

=-

Fluids

----- % DePortioner
----- MaterialsTable
-3 Toolbar

o Y oy Y o Y o U oy Y o Y o
| LIS R LI R LI LI L ) LN Ry L

Resources
InformationFlow
Userlnterface
MUs
UserObjects
Tools

Models

SKODA AUTO University
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Resources

The folder "Resources” is designed for modeling of workers and their
assigning to individual workplaces via "WorkerPool” or to model
automatically driven vehicles via "AVGPool”.

Elements of the resources:
Workplace
FootPath
WorkerPool
Worker
Exporter

Broker
AGVPool
Marker
ShiftCalendar
LockoutZone

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023

Class Library

«fk Basis

- MaterialFlow

..

Fluids

=

Resources

----- * Exporter
----- «? Broker
2% AGVPool

----- d&fl ShiftCalendar
- LockoutZone
-] Toolbar

I o Y oy Y o Y oy Y o |
LIS R LI R L Rl LIS LIS [y L |

InformationFlow
Userlnterface
MUs
UserObjects
Tools

Models

SKODA AUTO University
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Information flow Class Library v I x
At Basis
Exchange of information between the objects of the model can be ensured via objects of - | MaterialFlow
category "Information Flow”. L) Fluids
-- Resources
Object's behavior is possible to program by the object “Method” (when the defined conditions =+ | InformationFlow
are met). The internal programming language “SimTalk” is used for this purpose (see inthe next | =~ M ;”ETth
----- t= Variable
lectures). DataTable
) ) . ) ) ) . T I # Datalist
Communication with files of the type *.xls, *.xml, *.txt, etc. is possible through various interfaces. | £ DataStack
Files (Queue, stack and card) and tables ensure the exchange of information among the objects. :: ?;:22:55:“[&
----- ¥, Trigger
Elements of the information flow: 3G 29
L2 A SIS IS ITelZi=/ T WIS S e IR enerator
Mefchod Trigger | # AttributeExplorer
Variable Gen.rator ..... FileLink
DataT_abIe A.ttrlputeEprorer ..... ™ Filelnterface
DatalList F!IeLlnk ----- ™ XMLInterface
DataStack FileInterface % Toolbar
DataQueue XMLlInterface - | Userlnterface
TimeSequence H- . MUs
- | UserObjects
C ter Simulati f Logistics P SAU, Jan Fabry, 20/03/2023 o Tooks 1
omputer Simulation OT LOGISTICS Frocesses, , Jan rapry, & Models
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User Interface Class Library *+ 0 X
At Basis
ltems from the group "Userinterface” is for comfort work with model inputs and - | MaterialFlow
outputs. User has a lot of functionalities available on the working area at that el Fluids
- - | Resources
particlar moment. j _
‘-- InformationFlow
ltems are during the simulation active, in example graph "Chart” is actualized = E;SEE'“E”ECTE
. . . ommen
during the simulationrun. B Display
: i T R T, Chart
Using the buttons and programmed methods for them, it is possible to create, for . GanttChart
example, a user-friendly environment for model parameterizing. & SankeyDiagram
., . - . ) T [ © CostAnalyzer
The "SenkeyDiagram” is used for more efficient evaluation of the material flow | E= Dialog
intensity in the model. . Checkbox
-6 Button
Elements of the user interface: -3 DropDownlList
Comment CostAnalyzer -3 Toolbar
Display Dialog - MUs
Chart Checkbox - UserObjects
Report Button - Tools
SankeyDiagram DropDownlList - Models
16
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Mobile units

Mobile units “MUs” are not fixed on a place, unlike the material flow objects. They
move along the material flow objects during the simulation thus they create
discrete material flows. MUs move in jumps (due to the characteristics of discrete
simulation).

Mobile units have similar characteristics. They are different mainly in capability to
carry other mobile units, prospectively capability to move itself.

Three basic types of MUs:
=  Part reworked subject (product, goods)

=  Container secondary transport medium (pallet, container, preparation)
=  Transporter vehicle (truck, forklift)

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Class Library v 1 X
./ik Basis
R | MaterialFlow
f- ] Fluids
-- Resources
-- InformationFlow
-- Userlnterface
= | MUs

----- H# Part

----- = Container

----- = Transporter

{El Toolbar
- | UserObjects
- | Tools
=- : Models

-.£Z Model (0/80)
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Tools

Folder “Tools” contains tools for easier work and evaluation of the simulation tests.

“BottleneckAnalyzer” and “SekneyDiargam” are used for effective evaluation of the
bottleneck places and material flow intensity in the model.

“‘ExperimentManager” and “DistributedSimulation” support transparent and fast simulation
tests.

Using the experiment manager, we are able to define an experiment matrix that can be
performed in a single loop.

The “TransferStation® can be used to load, unload and move MUS.

Elements of the tools:
BottleneckAnalyser analysis of bottleneck places
EnergyAnalyzer energy consumption analysis

ExperimentManager experiment manager
GAWizard genetic algorithm
TransferStation station transfer

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Class Library + 0 X
.(i%: Basis
; MaterialFlow
Fluids
Resources

InformationFlow
Userlnterface
MUs
UserObjects

Tools
-5 BottleneckAnalyzer
--ﬁ EnergyAnalyzer
--ﬂ ExperimentManager
-5 GAWizard
-6 TransferStation

----- [ Toolbar

-, Models
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Models

Folder “Models” is aimed at saving of created models.

The class library structure is possible to change, thus we are able to create models, model parts and
tools according to the needs. It is necessary to have the class library structure clearly organized.

Location of individual folders and objects in the class library can be changed by its marks Class Library v & X
and dragging with mouse on a different place in the same hierarchy level (“Drag&Drop”). At Basis
-- MaterialFlow
It is necessary to hold “Shift” for change of the object location into different hierarchy level. - | Fluids
. o _ _ -- Resources
= WARNING!! The additional changgs in the structure of the Class Library v ® X| &[] InformationFlow
folder names may lead to not functional current models At Basis @ | Userinterface
because of the links on individual objects will not correspond to MaterialFlow f-LL MUs
the new status. Fﬁlu'dg ey UserObjects
esources - | Tools
InformationFlow B Models

Userlnterface % Model (0/80)

|!:|.. H_H_H_H_H_H_H_E

'qusliioh'ects = ' L

] --£2 UpravenyModel (0/80)
Tools
Models

19
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Name syntax

1] ”

can be only

Names must begin with a letter, afterwards letters or numbers can be, from characters the underscore
used, i.e. “Working_station 1", on the other hand “1 «=_station” cannot be used.

Names have not to be key words (e.qg. if, then, else, from, until, loop, result etc.).
Within the one name structure (i.e. in one frame) the same names cannot be used.

There is no difference between lowercase and uppercase letters (i.e. in one frame the names “Station1” and "STATION1"
cannot be used — it leads to collisions).

. 20
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Principle of inheritance

The principle of inheritance is a very advantageous feature of object-oriented systems, such as the Plant Simulation.
Objects in the Class Library are classes, object templates, which are used for model creation.

The principle of inheritance can be used during using of the class objects, because all the derived objects from a class
inherit all its characteristics. If we change some attribute of the class object, the change will be automatically made on
all derived objects of this class.

Classes can be further modified; next derived classes can be also made. During this process, all attributes are
inherited as well.

The inheritance mechanism works on the one-way principle - it is inherited only from the class into derived objects,
never the other way (only "top -> down").

. . . % , 21
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Principle of inheritance

Class
All the objects in the class library are marked as “classes”, they are as a template for instances that are inserted into
the frames — e.g. machine.

Subclass
Object in the class library, which inherits all and the most important attributes from the class based on its structure.
Other attributes are changed — e.g. different machines.

Instance
Instance is an object in the simulation model, which was derived from a class of library.

Inheritance
Class passes all its attributes to subclasses, or derived instances. This mechanism works only in the way from class to
subclass/instance — not the opposite way!

All the changes, which are to be valid for all instances of one object, must be made in the object class!

. . _— < , 22
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Principle of inheritance

The example of inheritance using “class® from class library on model creation by the “instance® form.

TX TEHEWE®»@- Frame NoMame.spp - Tecnomatix Plant Simulation 16 - Models.MyFolderModel (150%) SIEMENS

BT —_— —
b 29 A8 Select Al ] M controls = o
BRI Y é’ v = 2 2 v {1
G |“ | @ Wy % I Observers =3 = 2 | e ==
Open - 4ﬂ + | MUsand Open Paste lcons  Display 3D E&U defined Attributes Statistics | Structure Inheritance | Context | Optimize Manage
Icons Location O Panel | Properties ser-defined | wethods Report Help Model Class Library
Event Controller Animation Navigate Objects Model
Class Library ¥ & X Toolbox * B X
A Basis Material Flow | Fluids ~ Resources Information Flow User Interface Mobile Units User Objects Tools
MaterialFlow : — ——— T = u— T -
B P Ve OE ) P EEBEBCH==EERHE=O0-E®H
Resaurces
InformationFlow £ Device WeldingShop (150%) - 0o x = Models.MyFolder.Model (150%)
Userinterface
MUs.
UserObjects L’
Tools EventController
=+ 4 Models
i B[ MyFolder
£+ Device

*£2 WeldingShop

O R = B = = -

Entry

Station Bxit Source

PressShop WeldingShop PaintShop Drain

Class “WeldingShop” made in the class library

Derived instance “WeldingShop” used in the

frame “Model” in folder “MyFolder”.

gjev\ce.w’e\dmgshop g.Mndels.MyF.nlder.Model x
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With the command “Derive”(1) it is possible to create a subclass (3) from the class (2). This is useful, when we need to
make several types of the same devices with, for example, different processing times on each of them (crossed out box).
The inheritance is interrupted only for this attribute (the inheritance box is deactivated). The inheritance of the original is
kept for the rest of attributes (class “Robot”).

=1 | MojeObjekty

Duplicate

Derive

MojeObjekty.Robot

Navigate View Tools Tabs Help

MojeObjekty.Robot_1min

Navigate View Tools Tabs Help

Delete

Rename

Show Attributes and Methods

Edit lcons...

Edit Display Panel...
Print...

Find Object...

Save Object As...

Mame: | Robot

Label

Times | Set-Up Failures

Processing time:

Set-up time:
Recovery time:
Recovery time starts:

Cycle time:

=

= |Planned -

Failed

Entrance locked

Exit locked

DDD:HH:MM: 553000

Const - ‘n:anl

| Automatic processing

Const
Const
‘When part enters

Const

0

-0

0

=

Cance

Apply

=
=

— —
Controls  Exit Statistics Importer FEnergy Cc 4 F

Mame: | Robot_1min

Label

Times | Set-Up Failures

Processing time:

Set-up time:

Recovery time:

= Failed

[0 |Planned -

Entrance locked

Exit locked

O
O

— —
Controls  Exit Statistics Importer FEnergy Cc 4 F

Const = | 1:00

| Automatic processing ]
Const * |0

Const - |0

Recovery time starts: | When part enters

Cycle time:

Const

0

DDD:HH:MM: 553000

Cance

. A

With the command “D_Uplicate”(4) it is possible to make the identical clone from the class (2); without the connection to
the original object. If we want to create “subclass” from this clone with the command “Derive”, the principle of inheritance

between the clone and its subclass will be kept.

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Display of the object status using LED symbols

Objects status of the material flow can be represented by LED-symbols on the upper edge of the object icon.

It is possible to represent more situations at the moment: .F
Object status is in meaning of: +._.,_
" red object has a failure - failed I ]
= Dblue object is paused
= green object is working
object is
= pbrown object is being setting-up (setUp)
= light blue objectis recovering (no_entry)
= orange object is waiting for source

Status “operational“~ ready — does not have LED symbol.

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023 =
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Menu bar in the panel “Home*

run/stop run simulation
simulation without animation
run one step show object : :
of simulation [§ open Class m attributes edit Class Library

Honje Debugger Window General lcans Vector Graphics @ Find p Command

vV

select all, copy, paste,
rename

29: : - x Cut %‘3 Select All MCcntrols F = sl
> »u|u|® Ly ‘ ;_@C ._'% = T 0% @A 9
; = Copy Eﬁ Rename M Observers = ) e
Open 4[| + MUsand Open Open  Open Open Paste lcons D|5plag.r 3D F Attributes Statistics| Structure Inheritance | Context | Optimize Manage
lcons Location Origin  Class 2D/3D 7( Delete t% Delete MUs Panel | Properties Li User-defined Methods Report Help Model Class Library
Event Con(%ller Animation Navigate N Edi Objects Model

EventController open frame, in which

delete MUs

the frame is located

~ Change 3D modelling
simulation speed

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Menu bar in the panel “Window*

_ change the window
view full screen layout

lcons Vector Graph cs Q Find a Command

\\/
5 mE| |G i el F] (e ECascade Windows
- L1 =] Tile Horizontally —
Activate Full Start Class Favorites Toolbox Console | Status Message m Tile Verticall Close | Windows
Screen | Page | Library Bar Bar lle Vertically All v
3D General Windows

show/hide show/hide
Libraries Console

show/hide show/hide
favourites ToolBox

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Menu bar in the panel “General®

allow/disallow structure
modification (inheritance)

show not-connected change background

objects colour

Home Debugger Window General lcons { Find a Command

s2 % = e e el &

Print  Find Unconnected Mo Length | Zoom Original Zoom | Scaling Representation
Object Objects Transfer In Size Out Factor

Actions Show Zoom

Vector Graphics

# Ribbon Tab ~
ﬁ Context Menu ~

Shift
Calendar

Lock

Background Replacement t
Structure Options

- Mode™

Settings

show/hide names, connections,
comments, grid...

magnifier — zoom

in/out the view

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023 28
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Menu bar in the panel “lcons*

align the object to

the grid change icon size

Home Debugger Window Ger eral Vector Graphics D Find a Command

« » A é;:;\gl @‘&LILE‘E

Previous MNext Double Original Half Inherit Inherit Size/
Size Size Size Position Orientation

Mirror Mirror Rotate Reset Align | Bring to Send
Harizontally Vertically to Grid | Front to Back

General Crfgivtation Size Inheritance

rotate, flip an move icon to

object foreground/background

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Implemented strategies for moving of MUs from one object to another one

The default behavior on the branching points is sequential/diverging. It means that MUs are passed on the following

objects in the line.

The FIFO rule — “first in first out” is applied to merging. If the next box is occupied, MU records its attempt to move

at the next successor to the list of blocked MU from the beginning.

—
-
=1 —_—

/ SuccessorT

1>
I 1 2> =1 1
- H—< —

I _I—P—

— —
Branching Successor2

>
\l—
-
—
Successor3
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—|'-_|-|'-\1 .
Predeccessor
=
I 1 1= s I 1
- Sl

Predeccessorz// Merging

1=
|
—h—J—»—/
—_
Predeccessor3
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Exit strategy from the object

The passing type or passing strategy of MUs to the
following connected objects is set in the tab “Exit
Strategy” for the material flow objects.

Standard setting is the cyclic / sequential.

The box "Blocking” determines, whether MU is
forwarded or not. If the box is inactive and assigned
MU'’s successor cannot accept it because it is
occupied, the next successor in the order will be
tested. If the box is active, the handover is awaited
until this successor is able to accept MU.

Computer Simulation of Logistics Processes, SAU, Jan Fabry, 20/03/2023
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Mavigate  View

Tools Tabs Help
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Mame: | Station

Label:

O Failed

[0 |Planned -

Entrance locked

Exit locked

O
O

Times Set-Up  Failures ControlsStatistics Importer Ermergy Cc 4 P

Strategy:

I Blocking I

a

Cyclic \d

Start at successor 1
Random

Percentage

Cyclic sequence
Linear sequence
Least Recent Demand
Most Recent Demand
Min. Contents

Max. Contents

Min. Proc. Time
Max. Proc. Time
Min. Set-up Time
Max. Set-up Time
Min. Mum. In

Max. Num. In

Min. Rel. Occu.

Max. Rel. Occu.

a

E:ancel Apply

MU Attribute
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Output strategy from the object

Cyclic — passing operates in the order of connected objects.

Mavigate View Tools Tabs Help

Start at successor 1 — passing always starts at successor 1.

Mame: | Station O Failed En

Label O [Planned - []LIES Random — successor is randomly chosen.
Tmes Set-Up Failres Contrls | Bt | Sttistcs Importe Percentage — allows percentage distribution.
Strategy: Blocking O

Cyclic sequence — the successor is chosen from the order determined by table;
the next successor is specified by the following line during try to pass.

Linear sequence — the successor is always chosen from the first line in the table.

Cyclic sequence
Linear sequence

Leact Recent Demand Least/Most Recent Demand — the oldest/the newest request, the successor is

Min. Contents

Mo, Contents that object, which have waited on MU the longest/the shortest time.

Min. Proc. Time
Max. Froc. Time

Min. Set-up Time Other possibilities consider the settings or statistical parameters (for example the
Min. Num. Tn L successor is the object with minimal / maximal content, minimal / maximal

Max. Mum. In . .

Min. Rel. Occu. ltaﬂc processing time etc.)

Max. Rel. Occu.
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