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Computer Modeling and Simulation

Nagib Daneshjo’

Abstract. Modelling and Simulation is a discipline for developing a level of understanding of the
interaction of the parts of a system, and of the system as a whole. The level of understanding which may be
developed via this discipline is seldom achievable via any other discipline. A simulation is the manipulation
of a model in such a way that it operates on time or space to compress it, thus enabling one to perceive the
interactions that would not otherwise be apparent because of their separation in time or space. A model is a
simplified representation of a system at some particular point in time or space intended to promote
understanding of the real system.
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1. Introduction

Modelling as a method of cognition has long-time/age long history. Man tried all sorts of means (verbal
description, graphic display, use of mathematical symbols, physically and technically implemented models)
to describe things in his environment and the phenomena observed by him.

Models expressed, showed a significant features of real systems - objects.

In engineering practice there is always a pair of model - a real system. From this perspective, models are
divided into two groups:

e Models, which allow you to analyse a real system. They allow specifying and clarifying our ideas of
an existing system.

e Models resulting from development and design (if the task concerns the synthesis of design and
construction). This activity is usually supported by computer technology. Thus we speak about
methods of design automation, construction, manufacturing etc. For example, CAD, CAP, CAM, etc.

Each scientific and technical discipline has its specific problems in creation of models. It should always
be based on thorough (physical, chemical, biological, social etc.) knowledge of the concerned branch of
business. In our approach we will emphasize in particular that the ultimate goal is to implement models using
computer aided equipment or computers. The computer thus enables to implement full or partial model
showing the system studied or projected. Therefore the concept of a computer model or computer-aided
system. Process of experimentation with the model is called simulation.

Simulation experiments allow the search for alternatives and appropriate parameters of the projection
system, eventually allow correction or completion of knowledge of the analysed system.

2. Methodological approach to modeling and simulation

Based on task solving experience and model property verification, the methodological procedure in
general was attained (as shown in the scheme in Fig. 1)
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Fig. 2: Visualization of an aircraft [9]

Definition of the problem specification (implemented after consultation with experts in the subject
field) implies:

e definition of dynamic variables entering the balance of considerations,

e indication of inputs, outputs and states of the model,

e the structure of model (links determination),

e model relevance definition and the limits for each variable.

In the design stage of the model development process, the experimentation strategy for models and its
systematic expression are defined. Diagrams are the product of the process.

In the model representation stage a decision on how to program the model is made, while taking into
consideration programming language, data views and their inputs and outputs.

The model behaviour verification stage is a quality stage to evaluate the trends of dynamic variables,
their dependence on initial conditions, the validity of the limited space coordinates etc.



In the phase of calculations (experimentation) on models calculations are made, followed by the result
printing, optionally with their graphics processing. Variable courses are being tested. The verification is done
by software testing and control examples.

Comparison of models and real object (system) correlation is performed in the stage of decision on the
success and new knowledge gaining. Respective/proper experimentation with the model (simulation) takes
place which results in the new knowledge acquisition.
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Fig. 3: Simulator cockpit layout [8]

3. What is the aim of modeling and simulation

Modelling and simulation technique depends on:

development, which as a separate science and engineering disciplines,
development of mathematical methods,

progress in those disciplines in which the models are formulated,
development of new technical, particularly computer equipment,

development of programming language resources.

Virtually all areas of modelling can be focus to the objectives and the means defining projects computer
systems (Fig. 4).
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Fig. 4. Functional structure of a computer system

4. Conclusion



Development in artificial intelligence allows the process of creating new elements system with its

surroundings, but especially with the man — role/task investigator. The following is required:

5.
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e development of simulation software tools that enable intelligent processing of man -investigator with
a computer system, with the aim of problem specification and problem solution in the dialogue with
a computer (not programming),

e inference mechanisms that allow automatic acquisition of new knowledge,

e knowledge base and management systems, with the possibility of connecting to large and distributed
databases,

e connection of the system to superior organized computer network or the distribution of calculations
into its own computer network.
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