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DEFINITION SIMULATION

B Definition (J. Banks: Handbook of Simulation, Wiley, 1998):

1 “Simulation is the imitation of the operation of a real-world process or
system over time. Simulation involves the generation of an artificial
history of the system and the observation of that artificial history to draw
inferences concerning the operating characteristics of the real system
that is represented.”

B Key properties:
] imitation of the operation of a system
[0 generation of an artificial history Dynamic behavior
[1 observation of that artificial history
[1 inferences concerning the operating characteristics of real system
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VERIFICATION OF HYPOTHESIS: FORRESTER‘S WORLD
MODEL

B Model for forecasting the world
dynamics in terms of
[1 population
[1 pollution
[] resources
[1 economic development
[1 agriculture
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FORECAST: OZONE DISTRIBUTION IN UPPER
AUSTRIA

B Simulation of ozone distribution in the Upper Austrian region

Ozonentwicklung im Grofiraum Linz
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Ozonembwi cklung it
am 9. August bei ‘ Hilfe
Schad stoffreduktion
T Der 9. August 1998 begann mit einer dhnlichen

L 8:00 Grundbelastung an Ozon wie der Tag zuvar, Die
Entwicklung der Ozonbelastung bis 9.00 Uhr verlief
ebenfallz nahezu analog.

- 10:00
Ab 8.00 Ubr unterschied sich der Anstieg der

L 1200 Ozonbelastung jedoch grundlegend \rnn_jenem !jes

) Yortages: WWahrend am 8. August praktisch kein
Wyind geherrscht hatte und die Ozonbelastung im

~ 1400 Raum Oberdsterreich etwa gleichmaliig verteilt war,
konnte am 9. August eine deutliche Fahne erhihter
Ozonkonzentrationen dstlich von Linz beobachtet

- 2600 0| yerden, An diesem Tag herrschte namlich eine
deutliche Weststrdmung, welche die Ozon-

- 1200 “orlaufersubstanzen aus den Gebieten mit hdheren
Emissionen (im wesentlichen aus dem Stadtbereich
van Linz) in die sog. Reinluftgebiete transportierte.

L 20:00 Dart konnte sich Ozon aufbauen, ohne dass es

anderweitig in nennenswerter Menge vernichtet
warden ware,

Mach 15.00 Uhr baute sich die Ozonbelastung
wieder langsam ab. In den Abendstunden kam es
wieder zu der Situation, dass im Tiefland geringere
Ozonbelastungen wie in den hiher gelegenen
Gebieten zu beobachten waren.
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DESIGN: DIGITAL HARDWARE DESIGN

B Simulation of VHDL design at logical level considering gate delays
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DESIGN: ENGINE SIMULATION

Simulation of gas engine dynamics

Gas Engine
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IMPROVEMENT AND OPTIMIZATION: MANUFACTURING
SYSTEM

B Comprehensive model and 3D animation of car manufacturing line
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Simulation, the technique for virtual manufacturing
Virtual Reality
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IMPROVEMENT AND OPTIMIZATION: AIRPORT
TERMINAL

B Simulation of customer traffic and baggage transportation at an airport
terminal

Airport Terminal.alp - AnyLogic - [Animation: Airport Terminal]
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IMPROVEMENT AND OPTIMIZATION: SERVER FARM

B Simulation of request/response activities in server farm
[1 considering service times
[ for performance analysis and optimization

Packet Interval

LA
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PROTOTYPING: CELLULAR PHONES

B Cellular Phones.alp - Anylogic - [Animation: Cellular Phones]
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PROTOTYPING: MANUFACTURING CELL INCLUDING
CONTROLLER

[1 Simulation system modeling manufacturing system
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MACHINE SIMULATION
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PROTOTYPING AND TESTING: MACHINE SIMULATION

[] simulation system simulates physical device for a controller application
[1 used in testing controller software
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TRAINING: TRAINING SIMULATOR OF PAPER
MACHINE

[J Training simulator of paper machine for educating machine operators

[1 Allows interactive control of machine

[1 Observes performance of trainee in terms of quantity and quality of paper
produces T mEIES
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APPLICATION AREAS

Discrete Simulation

B manufacturing systems
transport systems
traffic systems
WOrK processes
logistics
hardware design
computer architecture

computer networks

communication systems

B Continuous Simulation

N I I A R O O A B A

physics

electronics
mechatronics
control engineering
robotics

chemistry

biology

physiology

weather
environmental system
economy

social sciences
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