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InMotion dissemination activities: Оpen Door Days 

 
From September 2018 to February 2019 Days of Open Doors were held in all 
the partner universities. At these events project participants presented their 
training programs that were upgraded as part of the InMotion project. Future 
applicants were shown presentations on models, methods and training 
technologies, that are used in the disciplines related to computer simulation. 
  Continued on page 2 
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N°9 InMotion 

Virtual laboratory works in the Wolfram SystemModeler  
Guidelines "Virtual laboratory works in the Wolfram SystemModeler", developed by SPbSMTU in framework of the InMotion 
project, represent educational material intended for practical support of the discipline "Computer modeling and simulation of 
dynamic systems using  Wolfram SystemModeler". 
The Guidelines consist of three parts, devoted to component modeling of mechanical, hydraulic and mechatronic systems, 
respectively. The guidelines being introduced are the first part, in which computer simulation of mechanical dynamic systems 
objectives are considered. 
 The approach, called component approach, is often used in practice to facilitate the process of large systems computer 
modeling. In this case it is assumed, that a model of complex dynamic system can be represented by interconnected 
components, describing the local parts of a system under consideration. 
In component modeling each component is described as a class. Model is formed from objects or specimens of a class. Such 
approach is named object-oriented and imply creation of basic components libraries that are used for modeling new and more 
complex systems.  
Components, which the given object is divided into, could be linked in different ways, using “directed” or “non-directional” links. 
“Directed”, as a rule, are applied for modeling of control systems, while “non-directional” connections form the basis of the so-
called physical modeling. 
This approach is used in the Wolfram SystemModeler, that could be selected as a working tool for component modeling. 
The Guidelines contain information that is needed by students to perform virtual laboratory work on component modeling in 
the Wolfram SystemModeler  on a personal computer (version 4). The Guidelines set out requirements for a laboratory work: 
its structure, content and design, as well as for its presentation and evaluation. The Guidelines contain both reference material 
that a student may need and a set of laboratory works with tasks relevant for the discipline Continued on page 5 
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InMotion dissemination activities: Оpen 
Door Days (continued from page 1) 
NSTU 
The NSTU Open Door Days were held on 21.10.2018, 
20.01.2019 and 22.02.2019. On October 21st, 2018, 
there was a Doors Open Day organized by NSTU. In the 
beginning, the participants  were welcomed by rector of 
NSTU Bataev A.A. After that, they were invited to visit 
the information stands of NSTU’s faculties. The visitors 
of the Faculty of Automation and Computer 
Engineering’s stand were given the project leaflets, 
were told about the current educational programs 
offered by the faculty, learned histories of success of 
the faculty graduates. The staff of the stand was 
instructed to especially promote the programs with the 
brand new courses developed in the framework of the 
project. Most of the potential entrants’ questions were 
related to the admission requirements. The event was 
participated by more than 600 people. 

 
On January 20th, 2019, there was a Doors Open Day 
organized by NSTU. It was held in the traditional 
manner. The event ended by an excursion to the Faculty 
of Automation and Computer Engineering. Vice dean 
Dostovalov D.N. told about an opportunity to study the 
additional courses developed in the framework of the 
InMotion project. Also he shared the experience in 
implementing the project. The event was participated 
by more than 350 people. 

 

 

On Febryary 22nd, 2019, there was a meeting of final 
year students of schools with the dean and staff of the 
Faculty of Automation and Computer Engineering. The 
students were told about the current educational 
programs at the faculty, including those improved 
during the InMotion project, by the dean and staff of 
the faculty. The young participants were interested in 
the lowest accepted scores of the InMotion programs, 
how the entry contest would be organized, how much 
the academic scholarship was, whether prize-winners of 
contents on physics, mathematics, informatics would 
have higher priority than the other entrants. More than 
50 school students participated the event.

 

 

SMTU 
In the SMTU Open Doors days were held on 
14.10.2018, 25.11.2018, 20.01.2019 and 17.02.2019. 
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These activities always gather a large number of 
students and their parents. 

 

 

Representatives of all the university departments as 
well as delegates of stakeholders participate in Open 
Days.  Event begins with the traditional speech by rector 
of SMTU Gleb Turichin. After that the deans represent 
faculties of the university, specialties in which they are 
trained in specialized departments. Students 
communicate with representatives of the departments. 

 

Teachers of the Department of Applied Mathematics 
and Mathematical Modeling, who are supervising the 
InMotion project, are regular participants of Open 
Doors. Representatives of the department talk with 
future students of the training program «Mathematical 
and computer modeling in science and technology» 
about knowledge students could acquire as part of 
training, what methods and technologies are used in the 
educational process, how student-centered and 
practice-oriented approaches are used in the student 
preparation process, what new changes are made in the 
curriculum as a result of implementing of the InMotion 
project. Interested students could undergo vocational 
guidance testing, as well as get acquainted with the 

procedure for applying for admission.

  

Open Days in the SMTU are tradissionaly accompanied 
by a performance of creative groups and demonstration 
of the projects created by students. 

 

 

SPbPU 

SPbPU Open Doors days were held on 01.12.2018 
(University Day) and 02.02ю2019 (Day of Institute of 
Computer Science and Technology). The university 
event was attended by more than 600 people - 
applicants and their parents. In addition to the 
traditional representation of the institutes, separate 
meetings were held within the departments. 
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The «Distributed computing and computer networks» 
department presented its updated training programs 
developed within the InMotion project at the Open 
Doors. Department open-door meetings were attended 
not only by the applicants but also by barchelor level 
graduates, whom the modernized curriculum of the  
02.03.02. «Fundamental informatics and information 
systems» course of study was presented for.  

 

 

In the framework of faculty presentations special 
attention was paid to the updated CMSE block of 
disciplines. Great interest among applicants was caused 
by computer developments of the department, created 
within the international project - virtual laboratories 
and electronic learning resources, supporting student-
centered learning approaches. 

 

 

UniKL, UTP and UTM 
In Malaysian partner universities Open Door days were 
held in October-November 2018. Information on the 
ongoing InMotion project was presented, aiming to 
attract future students to study in training areas related 
to computer simulation. 
Future applicants were shown presentations, 
illustrating methods and technologies of training that 
were developed by partner universities as a part of their 
joint work on an international project. 
Both: new teaching materials on CMSE disciplines and 
virtual educational platforms based on the Sakai 
system, which students can use in the process of hybrid 
learning - were presented. 
More than 100 entrants participated in the Open Days. 

 

Open Door Day at UniKL 27.10.2018 (Kuala Lumpur, 
Malaysia). 
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New teaching and learning materials 
(continued from page 1) 

The Guidelines contain information that is necessary to 
achieve practical learning goals in the discipline 
"Computer modeling and simulation of dynamic 
systems using  Wolfram SystemModeler". These goals 
are determined by: 
- the ability to competently work with the interface of 
the Wolfram SystemModeler; 
-  the ability to create dynamic systems component 
models in the Wolfram SystemModeler; 
- the ability to carry out a computational experiment 
with the constructed models; 
-    the ability to analyze the results, obtained in the 
framework of created computer models, to evaluate 
their adequacy - compliance with real physical 
processes. 
As a result of carried out virtual laboratory work 
students must gain experience of: 
- practical use of the Wolfram SystemModeler for 
creating dynamic systems component models; 
- conducting a computational experiment, aimed at 
analyzing the main characteristics of simulated physical 
systems; 
- preparing of analytical report on the results of 
research, carried out as part of a virtual laboratory 
work; 
- presentation of the results (and its defending) in the 
form of an open discussion with a teacher and other 
students; 
- critical self-assessment of quality of the research 
performed. 

 
The Guidelines provide a structured sequence for 
carrying out the laboratory work stages, including: 
obtaining an idea of the technical system being 
modeled (problem statement); development of its 
mathematical model (representing systems of 
algebraic, differential and differential-algebraic 
equations); development of a component computer 

model; conducting a computational experiment; 
analysis of the obtained simulation results; assessment 
of the obtained quantitative and qualitative data 
adequacy. 
The Guidelines provide recommendations on the 
implementation of all stages of virtual lab work, contain  
necessary reference material (description of 
component libraries used in performing virtual 
laboratory work, help on alternative numerical methods 
that can be used by a student while performing 
laboratory work, etc.), required to complete goals. 
 Implementation of laboratory work includes: passing 
the entrance test to determine the required level of 
basic knowledge, and exit (control) testing, assessing 
achievement by a student of the competences 
necessary in the discipline under study. These tests are 
conducted using the Sakai virtual educational 
environment. 

 
The requirements for an analytical report and 
presentation given in the guidelines, as well as clearly 
defined criteria for evaluating all stages of the work, 
allow a student to assess on his own quality of the work 
he has done. 

MASSIVE OPEN ONLINE COURSE 
(MOOC) ON MODELING AND 
SIMULATION IN ENGINEERING USING 
MODELICA 
The open online course entitled Modeling and 
simulation in Engineering using Modelica is now being 
taught for the first time. It started on February 15, and 
will end on April 30. This online course has been 
implemented using edX Studio and is provided by UNED 
Abierta [1]. 
The course has been conceived as a self-paced course, 
where participants are not required to follow a 
predefined event schedule. All materials are available 
since the course start date, and evaluation tests can be 
taken until the course end date. Enrollment will remain 
open until the course end date. 
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Our aim in developing this online course has been to 
provide, mainly through a series of videos, a gentle 
introduction to the object-oriented modeling 
methodology, the Modelica language [2], and the use of 
Dymola and OpenModelica. 
The course content consists of conceptually simple 
materials, selected from the two e-books on modeling 
and simulation with Modelica developed within the 
InMotion project (please, see Figure 1). This content is 
presented in the online course in a way that makes it 
accessible to a broad audience. 
The target audience is students interested in modeling 
and simulation, and with a background in both physics 
and numerical methods. The time of study required for 
students to complete the online course is 
approximately 25 hours.  
The course content is structured into a preface, where 
the access to the course materials is described, and four 
lessons (please, see the course screenshot shown in 
Figure 2). Each lesson is composed of a series of videos, 
recommended readings, and an evaluation test. A 
discussion forum is associated with each lesson. These 
forums are intended to facilitate discussions with 
instructors and among students, concerning the lesson 
topics. 
The evaluation tests are multiple-choice tests, intended 
to assess understanding of the concepts and practical 
skills. Concerning the latter, some questions contain the 
description of a system and students are asked to write 
by themselves the model equations, describe the model 
in Modelica, simulate the model, and answer, by 
selecting the correct response, a multiple-choice 
question concerning the obtained simulation result. The 
minimum passing score is 60% of correct answers. 
 

 
 
 
 
 
 
 
 
 

Figure 1. Front covers of the e-books [3,4]. 

 

 
Figure 2. Screenshot of the open online course [5]. 

https://iedra.uned.es/courses/course-
v1:UNED+Modelsimul_01+2019/about 

 
Massive Open Online Course on Modeling 
and Simulation Environments 
A MOOC called "Computer-Aided Modeling and 
Simulation of Event-Continous Systems" was developed 
by the partners from NSTU, UL, and UNED. The course 
is available via the SAKAI NSTU environment 
(sakai.nstu.ru). 
The MOOC is intended to learning the basics of 
mathematical and computer modeling and simulation 
(M&S). Dynamical models can be built for systems of 
different physical nature: mechanical objects, electrical 
networks, chemical reactions, biological systems, etc. 
That is why one of the course goals is to show students 
the universality of mathematical and computer M&S 
and to teach them how to use modern computer M&S 
environments. Students learn how to develop 
mathematical and computer models applying their 
knowledge in the previously learned disciplines, such as 
physics, electrical engineering, mathematics, etc., in 
order to mathematically describe and simulate the 
behaviour of a system of interest. 
The MOOC is divided into three parts. 
The first part is devoted to a M&S environment called 
ISMA. This software tool supports a general-purpose 
modeling language named LISMA, which allows 
describing hybrid or event-continuous systems 
exhibiting both continuous and discrete behaviours. 
The second part of the course introduces control-
oriented M&S with Matlab/Simulink. Apart from M&S 
in the Simulink environment, students learn how to 
perform parametrization, optimization, and 

 

https://iedra.uned.es/courses/course-v1:UNED+Modelsimul_01+2019/about
https://iedra.uned.es/courses/course-v1:UNED+Modelsimul_01+2019/about
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linearization. Different types of control are illustrated 
by a three tank system. 
The third part of the course is dedicated to M&S with 
Modelica. It is structured into two parts: an introduction 
to the Modelica language and a project. The M&S  
environments used during this part of the course are 
DYMOLA and OpenModelica. 
After studying the lessons and completing the proposed 
activities, students will be able to: 
• Model hybrid systems in LISMA. 
• Simulate hybrid systems in ISMA using original 
numerical methods and event detection algorithms. 
• Model and simulate control systems in 
Simulink. 
• Design control systems employing different 
types of control. 
• Design model libraries applying the object-
oriented modeling methodology. 
• Develop and use model libraries in Modelica. 
• Use Modelica modeling environments for 
editing, debugging and translating Modelica models, 
experimenting with the models and analyzing the 
simulation results. 
 
.information systems » 

InMotion 
Project 
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use which may be made of the information 
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