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Short description:

The aim of the lecture is to provide students with basic knowledge in the field of modeling dynamical systems, algorithms used in models
of continuous systems and discrete events systems, formalization of modeling purpose and automation of experiments.

The purpose of laboratory exercises is acquiring skills in the use of various methods and software tools for describing dynamic systems,
performing optimization task, simulating continuous systems and discrete event ones using R, Matlab-Sinulink, OMNeT++, SimEvents,
CSL#.

Description:

ECTS: 3

Total workload: 90 (45 contact hours / 45 student’s own work hours)

Lectures: 15h

Laboratories: 30h

Student’s own work: preparation for classes, preparation for laboratory
Lectures:

Definition of modeling goal as a task of parametric optimization problem. Algorithm of solving parametric optimization problems. Methods
of minimum finding with keeping travel direction track. Gradient methods. Methods of obtaining gradient components. Method of penalty
function for solving problem of optimization with constraints. Solving parametric optimization problem using model built in Matlab, Matlab-
Simulink, R.

Models of discrete event systems. Elements of discrete event systems. Description and evaluation of discrete event systems. Models
based on activity selection concept. Model based on event planning concept. Model based on process interaction concept. Evaluation of
simulation results. Description of Computer Simulation Language (CSL). Elements of CSL++ library. OMNeT++ description and scope of
applying. Example of process interaction concept based on applying SimEvents package.

Random numbers generating. Generating random numbers with uniform distribution. Verifying of generators: distributions’ compliance and
independence tests. Arithmetical properties of pseudorandom generators. Constructing generators of pseudorandom numbers described
by any probability distribution. Method of cumulative distribution function inversion. Method of distribution superposition. Method of
elimination. Examples of constructing pseudorandom generators for selected probability distribution.

Laboratories:

During laboratory students solve typical modeling problem using different simulation software tools. Each laboratory exercise takes 4 hour
units.

1) R environment — responses and phase portraits of dynamical systems.

2) Matlab-Simulink environment.

3) Matlab-Simulink environment — parametric optimization task.

4) CSL++ library — models of discrete event system using activity selection concept.

5) SimEvents package — models of discrete event system using process interaction concept.

6) OMNeT++ environment — models of discrete event system using event planning concept.
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» D.R. Augustyn, . Wycislik: Technologia Web Services i .NET w rozproszonej realizacji zadania optymalizacji parametrycznej w
modelowaniu ciggtych uktadéw dynamicznych. Wspotczesne problemy sieci komputerowych. Zastosowanie i bezpieczerstwo, WKE 2004,
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Learning outcomes:

The student has a structured knowledge of differential equations and mathematical statistics. The student can describe and solve
continuous systems using differential equations and L-C transforms.

The student has knowledge of creating digital models of continuous systems, discrete systems, and discrete-event systems (K2A_WO01).
The student can independently complete tasks within laboratory exercises (K2A_UO06). The student can independently conduct simulation
experiments, interpret obtained results, and draw conclusions (K2A_UQ07).

The student can evaluate the effectiveness/optimality of proposed simulation models (K2A_UQ9).

The student can select appropriate simulation software tools for modeling purposes (K2A U13).

Assessment methods and assessment criteria:

Method of knowledge verification:

Examination

In the 2nd semester a student must pass must have positive final marks of laboratory exercises. A student must pass the final exam
(scope: the 1st and 2nd sem.)

The syllabus is valid from the 1st semester / academic year 2025/2026-Z, and its content is not subject to change during the semester.
Course credits in various terms:

Informatics, full-time master degree studies 3 sem. (InfAAu-SM3)
Type of credits Number First term Last term

European Credit Transfer System (ECTS) 3 2020/2021-Z
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