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RTU Course "Fundamentals of Computer Simulation and Modelling"

General data

12111 Department of Modelling and Simulation

Code

DMI201

Course title

Fundamentals of Computer Simulation and Modelling

Course status in the programme

Compulsory/Courses of Limited Choice

Responsible instructor

Jelena Pecerska

Academic staff

Galina Merkurjeva
Jurijs Merkurjevs
Vitalijs Bolsakovs
Nadezda Zenina
Jana Bikovska
Raisa Smirnova
Maksims Zigunovs

Volume of the course: parts and credits points

1 part, 4.5 credits

Language of instruction

LV, EN

Annotation

The study course considers fundamental concepts of system modelling, i.e. the concept of
computer modelling and standard procedure, modelling motivation and main principles, and model
development and application aspects. The module discusses the essential principles of analytical
modelling and types of analytical models used in practice, such as differential equations,
difference equations, Boolean functions, logical expressions, finite automats, network models and
Petri nets. The fundamentals and applications of system statistical modelling are considered. The
structure of a computer simulation model and its main components are defined. Discrete event
simulation methods for input modelling, time handling and process simulation, simulation on
spreadsheets and simulation output analysis are considered. The systems dynamics approach is
discussed. Main principles and methods for model testing and validation are given. Software
modelling and add-on tools are reviewed.

Goals and objectives of the course in terms of
competences and skills

The aim of the study course is to provide the basics of system modelling and simulation.

The aims of the study course are:

- to acquaint with the basic concepts of system modelling, theoretical and practical aspects of
model design and application, a model taxonomy, analytical models, main principles and methods
of system computer simulation;

- to teach to formulate the purpose of modelling and requirements for the system model, to choose
the most appropriate type of model;

- to teach to design a simulation model of the system with the general simulation modelling
software and to apply it for the analysis and optimisation of the system operation.

Structure and tasks of independent studies

Self-dependent work/course project and practical/ laboratory works organized individually and in
groups are intended for the practical implementation and application of the modeling and
simulation methods, techniques and principles, which included in the subject, with modern
modelling software.
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Course prerequisites

Basic knowledge in mathematics, discrete mathematics, probability theory and mathematical
statistics.

Course contents

Content Full- and part-time | Part time extramural
intramural studies studies
Contact Indep. Contact Indep.
Hours work Hours work
Course introduction. 2 0 0 0
Basic concepts of systems modelling. 6 4 0 0




System analytical modelling. 4 2 0 0
System statistical (computer simulation) modelling. The Monte Carlo method. 2 2 0 0
Discrete event simulation. 6 4 0 0
Simulation on time-based diagrams and spreadsheets. 2 24 0 0
Visual interactive modelling and simulation. 2 2 0 0
System dynamics. 4 2 0 0
Model testing and validation. 2 2 0 0
Modelling software and add-on tools. 2 2 0 0
Laboratory: creating models with modern simulation software for modelling, analysis and 16 16 0 0
optimization of various systems (computer systems, control systems; transport, production and

logistics).

Examination. 3 0 0 0
Consultations. 0 0 0

Total: 60 60 0 0

Learning outcomes and assessment

Learning outcomes Assessment methods

Is able to interpret and use system modelling terminology.

Successfully passed e-test on system
modelling basic concepts.

Is able to interpret and use analytical models of complex systems.

Successfully passed e-test on analytical
modelling. Using MATLAB, demonstrated
ability to apply analytical models to
modelling and analysis of a control system.

Is able to interpret and use system statistical (simulation) techniques.

Successfully passed e-test on application
aspects of system statistical modelling.
Demonstrated ability to use simulation
techniques (Course project).

Is able to develop simple simulation models and use them in order to analyse and improve system
behaviour.

Using general purpose simulation software,
demonstrated ability to develop simulation
models and apply them to system analysis and
optimisation.

Is able to identify an appropriate model type for a specific problem.

Successfully passed e-test based on problem
analysis and selection of an appropriate
model.

Is able to describe different analytical and algorithmic models and their application aspects in system
modelling, analysis and optimisation.

Demonstrated ability to identify a specific
subject and provide a reasoned explanation
(Course exam).

Evaluation criteria of study results

Criterion %
Laboratory works 40
E-tests 20
Course exam 40
Total: 100
Study subject structure
Part CP Hours Tests
Lectures Practical Lab. Test Exam Work
1. 4.5 2.0 0.0 1.0 *




