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DEFINITION SIMULATION

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

 “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.”

 Key properties: 

 imitation of the operation of a system 

 generation of an artificial history 

 observation of that artificial history 

 inferences concerning the operating characteristics of real system

Dynamic behavior
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VERIFICATION OF HYPOTHESIS: FORRESTER‘S WORLD

MODEL

 Model for forecasting the world 

dynamics in terms of 

 population 

 pollution 

 resources 

 economic development

 agriculture 
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FORECAST: OZONE DISTRIBUTION IN UPPER

AUSTRIA

 Simulation of ozone distribution in the Upper Austrian region  
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DESIGN: DIGITAL HARDWARE DESIGN

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

Simulation of gas engine dynamics 
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IMPROVEMENT AND OPTIMIZATION: MANUFACTURING

SYSTEM

 Comprehensive model and 3D animation of car manufacturing line

Materialflow

Throughput

Cycletime

Question

DBVIEW

Virtual Reality

Visualization

Walkthrough

Control

Interaction

Simulation, the technique for virtual manufacturing 
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IMPROVEMENT AND OPTIMIZATION: AIRPORT

TERMINAL

 Simulation of customer traffic and baggage transportation at an airport 

terminal 
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IMPROVEMENT AND OPTIMIZATION: SERVER FARM

 Simulation of request/response activities in server farm   

 considering service times 

 for performance analysis and optimization 
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PROTOTYPING: CELLULAR PHONES
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PROTOTYPING: MANUFACTURING CELL INCLUDING

CONTROLLER

 Simulation system modeling manufacturing system

 Design of controller logic based on UML/RT 

simulation of 

manufacturing cell

Statechart of robot control 

component diagram
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PROTOTYPING AND TESTING: MACHINE SIMULATION

 simulation system simulates physical device for a controller application 

 used in testing controller software

Model of machine
Debug output of 

controller software
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TRAINING: TRAINING SIMULATOR OF PAPER

MACHINE

 Training simulator of paper machine for educating machine operators

 Allows interactive control of machine 

 Observes performance of trainee in terms of quantity and quality of paper 

produces 
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APPLICATION AREAS

Discrete Simulation

 manufacturing systems 

 transport systems

 traffic systems 

 work processes 

 logistics 

 hardware design

 computer architecture

 computer networks 

 communication systems 

 Continuous Simulation

 physics

 electronics 

 mechatronics 

 control engineering 

 robotics 

 chemistry

 biology 

 physiology

 weather 

 environmental system

 economy 

 social sciences 
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