
S
I
M

U
L

A
T

I
O

N
E
U

R
O

P
E

N
O

T
E
S

S
N

E

ARGESIM

Vol. 28 No.2, June 2018           ISSN Online 2306-0271       DOI 10.11128/sne.28.2.1041

EUROSIM Scientific Membership Journal

Journal on Developments and Trends in Modelling and Simulation

ISSN Print Print2305-9974 ISBN 978-3-903024-71-4



 

ASIM - Buchreihen / ASIM Book Series 
 

Pr
oc

ee
di

ng
s 

 Simulation in Production and Logistics 2017 – 17. ASIM Fachtagung Simulation in Produktion und Logistik 
Sigrid Wenzel, Tim Peter (Hrsg.); kassel university press GmbH, Kassel, 2017;  ISBN 978-3-7376-0192-4 
(print), ISBN 978-3-7376-0193-1 (e-book); ASIM Mitteilung AM164. 

Simulation in Production und Logistics 2015 - 16. ASIM-Fachtagung Simulation in Produktion und Logistik 
M. Raabe, U. Clausen (Hrsg.); ISBN 978-3-8396-0936-1, Stuttgart: Fraunhofer Verlag, 2015. 

 Simulation in Produktion und Logistik 2013: Entscheidungsunterstützung von der Planung bis zur Steuerung 
W. Dangelmaier, C. Laroque, A. Klaas (Hrsg.); ISBN 978-3-942647-35-9, HNI-Verlagsschriftenreihe,  
Heinz Nixdorf Institut, Paderborn, 2013. 

 Modellierung, Regelung und Simulation in Automotive und Prozessautomation – Proc. 5. ASIM-Workshop 
Wismar 2011. C. Deatcu, P. Dünow, T. Pawletta, S. Pawletta (eds.), ISBN 978-3-901608-36-0,  
ASIM/ARGESIM, Wien, 2011. 

 Simulation in Produktion und Logistik 2010: Integrationsaspekte der Simulation - Technik, Organisation und 
Personal. G. Zülch, P. Stock, (Hrsg.), ISBN 978-3-86644-558-1, KIT Scientific Publ. Karlsruhe, 2010. 

 

M
on

og
ra

ph
s 

 Simulation und Optimierung in Produktion und Logistik – Praxisorientierter Leitfaden mit Fallbeispielen. 
L. März, W. Krug, O. Rose, G. Weigert , G. (Hrsg.); ISBN 978-3-642-14535-3, Springer, 2011. 

 Verifikation und Validierung für die Simulation in Produktion und Logistik - Vorgehensmodelle und Techniken. 
M. Rabe, S. Spieckermann, S. Wenzel (eds.); ISBN: 978-3-540-35281-5, Springer, Berlin, 2008. 

 Qualitätskriterien für die Simulation in Produktion und Logistik – Planung und Durchführung von 
Simulationsstudien.   S. Wenzel, M. Weiß, S. Collisi – Böhmer, H. Pitsch, O. Rose (Hrsg.); 
ISBN: 978-3-540-35281-5, Springer, Berlin, 2008. 

 

Se
rie

s  
Fo

rt
sc

hr
itt

sb
er

ic
ht

e 
Si

m
ul

at
io

n 

 Patrick Einzinger: A Comparative Analysis of System Dynamics and Agent-Based Modelling for Health Care 
Reimbursement Systems. FBS 24; ISBN 978-3-901608-75-9, ASIM/ARGESIM Vienna, 2014; 
www.tuverlag.at – print-on-demand. 

 Martin Bruckner: Agentenbasierte Simulation von Personenströmen mit unterschiedlichen Charakteristiken. 
FBS 23; ISBN 978-3-901608-74-2 (ebook), ASIM/ARGESIM Vienna, 2014;  
www.tuverlag.at – print-on-demand 

 Stefan Emrich: Deployment of Mathematical Simulation Models for Space Management. FBS 22; 
ISBN 978-3-901608-73-5 (ebook), ASIM/ARGESIM Vienna, 2013;  www.tuverlag.at – print-on-demand 

 Xenia Descovich: Lattice Boltzmann Modeling and Simulation of Incompressible Flows in Distensible Tubes 
for Applications in Hemodynamics. FBS 21; ISBN 978-3-901608-71-1 (ebook),  
ASIM/ARGESIM Vienna, 2012; www.tuverlag.at – print-on-demand 

 Florian Miksch: Mathematical Modeling for New Insights into Epidemics by Herd Immunity and Serotype 
Shift. FBS 20, ISBN 978-3-901608-70-4 (ebook), ASIM/ARGESIM Vienna, 2012; 
www.tuverlag.at – print-on-demand 

 Shabnam Tauböck: Integration of Agent Based Modelling in DEVS for Utilisation Analysis: The MoreSpace 
Project at TU Vienna. FBS 19; ISBN 978-3-901608-69-8 (ebook), ASIM/ARGESIM Vienna, 2012;  
www.tuverlag.at – print-on-demand 

 Christian Steinbrecher: Ein Beitrag zur prädiktiven Regelung verbrennungsmotorischer Prozesse. 
FBS 18; ISBN 978-3-901608-68-1 (print), 978-3-901608-72-8 (ebook), ASIM/ARGESIM Vienna, 2010. 

 Olaf Hagendorf: Simulation-based Parameter and Structure Optimisation of Discrete Event Systems 
FBS 17; ISBN 978-3-901608-67-4 (print), 978-3-901608-99-5 (ebook), ASIM/ARGESIM Vienna, 2010. 

 
 
Download (some books) via ASIM webpage    - www.asim-gi.org                             Info: info@asim-gi.org 

 

 
  



S N E  E D I T O R I A L  -   C O N T E N T   -   I N F O R M A T I O N  

 

   SNE 28(2) – 6/2018   i 

  

Editorial 
Dear  Readers – This issue SNE 28(2) presents very interesting contributions, for instance the 
first Project Note contribution, and a Benchmark Note contribution of new style.  
   SNE Volume 28 started offering the Project Note contribution for publication of project work, 
either as summary, or as report for (parts of) results, or as sketch of ongoing work, also aiming 
for discussion and feedback. Back in 1990, SNE started with publication of one- (and later 
two-) page solutions of the ARGESIM Benchmarks. In 2017, the publication possibilities for 
benchmark solutions have been extended. Depending on the benchmark, three types of ‘solu-
tions’ can be submitted: i) a Benchmark Solution with concise description of model implemen-
tation and experimentation tasks (2 pages), ii) a Benchmark Report with sufficient detailed de-
scription of model implementation with variants and adequate experiment formulations (4 - 6 
pages), and iii) a Benchmark Study presenting e.g. alternative or comparative modelling ap-
proaches and sketching analysis variants or supplemental model experiments (6 – 10 pages). 
   This issue also continues with Vlatko eri ’s algorithmic art as design for SNE cover pages.  
At right the cover pictures for SNE 28(1) and SNE 28(2) from the series BIRTH - the technique 
used is mapping and overlapping of squares emerging from a centre and fading out in colour. 
   I would like to thank all authors for their contributions to SNE 28(2) showing the broad vari-
ety of simulation. And thanks to the editorial board members for review and support, and to the 
organizers of the EUROSIM conferences for co-operation in post-conference contributions. 
And last but not least thanks to the SNE Editorial Office for layout, typesetting, preparations 
for printing, with special thanks for support co-operation with Vlatko eri . 

        Felix Breitenecker, SNE Editor-in-Chief, eic@sne-journal.org; felix.breitenecker@tuwien.ac.at  
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Abstract. The ARGESIM C21 benchmark ’State Events and
Structural-dynamic Systems’ adresses difficulties that appear
in the modelling and simulation of discrete systems with state
and structure-changing events. The solution presented here
uses Modelica and a component based approach. It shows
that even though Modelica may have conceptual problems
modelling such systems, it is capable to deal with all the tasks
of the benchmark in a straightforward way.

Introduction
The ARGESIM C21 benchmark [1] deals with sys-

tems showing state events or even structural-dynamic

behaviour. It requires to investigate three different ex-

amples: a bouncing ball, an RLC circuit with a diode

and a rotating pendulum with a free flight phase. The

solution shown in the following applies a component

based modelling approach using the Modelica language

[2] and its standard library MSL.

Since the benchmark is quite complex and consists

of several subtasks, we concentrate here on the concrete

tasks defined in the benchmark itself. The definition of

the studied example systems in full detail can be found

in [1]. Different approaches all based on Modelica com-

ponents have been compared in [3], together with a

discussion of underlying conceptions and encountered

problems.

With Modelica one has a choice between several

simulation programs. The results presented here have

been obtained using MapleSim 2017-3 from Maplesoft

under Kubuntu 16.04. Using Dymola from Dassault

Systemes leads to identical results in most cases. Some

implementation problems that showed up in one or both

systems as well as minor numerical deviations are de-

scribed in [3].

The models and scripts necessary to reproduce all

results presented here are available from [4].

1 Case Study Bouncing Ball
The Bouncing Ball example is a model for a falling

mass with or without air resistance that is reflected

when hitting the ground. The reflection is either de-

scribed as a simple timeless event or as a continuous

process using a spring-damper model for the deforma-

tion of the ball.

1.1 Event contact model

Description of model implementation. The

‘bouncing ball’ model uses concepts and compo-

nents of the Mechanics.Translational and

Blocks parts of the MSL. One creates a component

for each force acting on the falling mass, including

a Hardstop component that is responsible for the

bounce (cf. Figure 1). Except for the hardstop all

components are standard or easily implemented and

produce the continuous equations of the system.

For the implementation of the hardstop two different

versions have been studied: A simple one, based on [5,

p. 57], is defined by the following Modelica code:

model Hardstop1d

parameter Real mu = 0.9;

Position s;

SNE 28(2) – 6/2018
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Figure 1: Bouncing ball with event contact

Velocity v;

Flange_a flange_a;

equation

s = flange_a.s;

v = der(s);

flange_a.f = 0;

when s <= 0 then

reinit(v, -mu * pre(v));

end when;

end Hardstop1d;

The when construction is the basic method in Modelica

to create an event, the reinit restarts the solver with

new initial values. This implementation leads to the no-

torious fall through problem near the Zenon point.

To cope with this one has to define another event

flying (like in [2, pp. 96f]) and add a counter force

at the hardstop

flying = not (s <= 0 and v <= 0);

flange_a.f = if flying then 0 else -m*g;

The resulting Hardstop1dA components works prop-

erly, the mass comes to rest after a large (but finite)

number of bounces.

Simulation until last bounce – scattering preven-
tion. With the given parameters for the free fall case

one computes from [1, eq (16)] the bouncing time limit

tB,∞ = 27.1290 s. Using Hardstop1dA and standard

solver parameters the simulation gives tB,∞ = 27.1287 s.

Adding air resistance results in tB,∞ = 25.5894 s.

For the defective case of Hardstop1d the bench-

mark suggests adding a maximal height event and stop-

ping the bouncing accordingly. This can be imple-

mented in Modelica in the following way:

isFalling = v < 0;

isAtTop = edge(isFalling);

when isAtTop and s <= stopHeight then

reinit(s, 0);

reinit(v, 0);

flange_a.f = -m*g;

elsewhen s <= 0 then

reinit(v, -mu * pre(v));

flange_a.f = 0;

end when;

The resulting limit time of course depends on the value

of the parameter stopHeight. Interestingly, the sim-

ulation works even for the value stopHeight = 0 and

reproduces the former result with air resistance, while

in the free fall case the bounces stop earlier at tB,∞ =

27.1166 s.

Testing accuracy of event handling. To determine

the bounce times the Hardstop1dB component con-

tains variables for the number and time of the last

bounce that are updated at the bounce event. Figure 2

shows the difference between the theoretical values and

the simulation results for a model without air resistance.

0 20 40 60 80 100
no. bounce

0

2

4

6

t [
s]

10 -11

Figure 2: Accuracy of bounce times

Compensation of linear model deviation. This task

asks to compensate for the later bouncing of the linear

model (i. e. the one without air resistance) by introduc-

ing an initial velocity v0. Doing so for the linear model

one cannot reach identical final bounce times, because

a simple calculation shows that it is bounded below by

tmin
B,∞ =

2

1−μ

√
2x0μ

g
= 27.09s

for the given values.

Therefore one has to introduce an initial velocity

into the nonlinear model. To compute it, one can solve

its ODE analytically (which is easily possible outside

the bounces), use a small Matlab script to add up the

bounces and compute the final bounce time as function

SNE 28(2) – 6/2018
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of v0. Finally an application of fzero gives the requested

value

v0 = 4.39563m/s

Figure 3 shows the solutions of the original linear

and the shifted nonlinear model.

0 5 10 15 20 25 30
t [s]

0

5

10

s 
[m

]

air resistance
no air resistance

Figure 3: Compensation of linear deviation.

1.2 Model with continuous contact

Description of model implementation. The imple-

mentation of the bouncing ball model with continuous

contact is very similar to the event based model, only

the Hardstop component has been exchanged by an

ElastoGap component (cf. Figure 4).

Figure 4: Bouncing Ball with continuous contact.

The MSL library already contains an ElastoGap,

but it is more complicated in order to cope with unphys-

ical situations. It is easy to adapt it to the benchmark

requirements by using the following equations:

equation

s_rel = flange_b.s - flange_a.s;

v_rel = der(s_rel);

y = s_rel + w;

hasContact = (y <= 0);

fc = if hasContact then

-c*s_rel - d*v_rel else 0;

flyRestarted = (fc <= 0);

der(w) =

if (hasContact and not flyRestarted)

then -v_rel else -(c/d)*w;

flange_a.f = fc;

flange_b.f = -fc;

The events are defined implicitely through the if
expressions and the corresponding logical variables. As

always in Modelica the complete set of equations of

the model is collected from all components and con-

nections, then preprocessed and simplified. Only after

these transformations the simulation program chooses

appropriate state variables. This procedure makes it dif-

ficult to compare it with the general approaches defined

in [1]. But since the total number of variables and equa-

tions is fixed in a Modelica model, one would probably

describe it best as a ’maximal state space approach’.

Dependency of results from algorithms.
MapleSim offers the choice of three variable-step

solvers, which are all well known: the Runge-Kutta-

Fehlberg solver RKF45, a Cash-Karp solver CK45

and a Rosenbrock solver ROS of third-fourth order.

They have all been adapted by Maplesoft to cope with

DAE systems. The model has been simulated with

all three solvers and the following parameters: εabs
= 1e-6, εrel = 1e-6, Nplot = 30001. Reference values

with higher accuracy have been created using RKF45

and the parameters εabs = 1e-12, εrel = 1e-12. Using a

different solver for the reference values leads to almost

identical results. Creation of additional output points

at events has been switched off to get output values at

fixed times.

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
t [s]

-8

-6

-4

-2

0

2

4

s 
[m

]

10 -4 ROS: error in s_rel

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
t [s]

0

0.1

0.2

0.3

0.4

0.5

0.6

v 
[m

/s
]

ROS: error in v_rel

Figure 5: Errors for solver ROS.

All error plots are very similar, a typical result is
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shown in Figure 5. The much higher error of the veloc-

ity is due to its large slope together with deviations in

the event times (cf. Figure 6).

4.215 4.22 4.225 4.23 4.235 4.24
t [s]

-0.6

-0.4

-0.2

0

0.2

v 
[m

/s
]

Ref
ROS

Figure 6: Velocity results near a bounce.

The maximal errors against the reference solution

are given in Table 1. The standard solver CK45 is

the worst here, one should use the ROS solver instead,

which is generally recommended for stiff problems, and

gives much better results than the other two. This is no

surprise, since DAEs generally require stiff solvers.

RKF45 CK45 ROS

s [1e-3 m] 3.7940 11.8984 0.7023

v [m/s] 2.3443 2.6007 0.5104

Table 1: Absolute errors for different solvers.

Investigation of contact phase. In order to output

values of the maximal height hmax und maximal depres-

sion wmax the component ElastoGapA has been ex-

tended to create additional output events. For a closer

look at the contact phase the model is simulated with

higher accuracy (εabs = 1e-10, εrel = 1e-10, Nplot =

100000) using the Rosenbrock solver.

The results of the state and output variables (includ-

ing the contact force) can be seen in Figure 7 and Figure

8 for the first and second contact phases and in Figure 9

for the second flight phase.

Table 2 shows the values for the maximal height and

maximal depression. After the first 10 bounces the ball

doesn’t reach another flight phase, but oscillates while

remaining in contact phase.

Parameter studies. Increasing k by a factor 100

leads to much more bounces since the contact time and

the energy loss per bounce are small. Decreasing k by

100 leads to a sticking behaviour, the energy loss is too
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Figure 7: First contact phase.
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Figure 8: Second contact phase.

high for a second flight phase. A decrease or increase

of d by a factor 10 leads to similar results for the same

reasons (cf. Figure 10).

The results for changing d by a factor F and chang-

ing k by a factor 1/F2 are almost identical (cf. Figure

11). This can be explained easily by solving the simple

contact equation [1, eq. 21] analytically, which shows

that the percentage of energy loss per bounce depends

on k/d2 [6].

Bouncing Ball on Mars. Due to the lower gravity the

bouncing ball behaviour on Mars is stretched in time,

but otherwise similar (cf. Figure 12). The small differ-

ences are due to the different air resistances.
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Figure 10: Variation of k and d.

2 Case Study RLC Circuit with
Diode

The second example is a simple RLC circuit with a

diode, where different diode models are to be investi-

gated. It is constructed easily with standard components

from the Electrical.Analog part of the Modelica

Standard Library (MSL) (cf. Figure 13), which even

contains two simple diode components. This model is

used throughout this section, only the implementation

of the diode component is changed.

Description of model implementations. To sim-

plify the construction of electrical components, the

n hmax [m] wmax [mm]

1 10.00000000000 9.87387827

2 2.49466100656 4.97183608

3 0.63276017545 2.51178619

4 0.16058207486 1.26910129

5 0.04046397059 0.64031534

6 0.01002858933 0.32201325

7 0.00239917584 0.16085257

8 0.00053012002 0.07922586

9 0.00009490838 0.03783789

10 0.00000588204 0.01701446

11 -0.00000660874 0.01123246

12 -0.00000917794 0.01009085

13 -0.00000968520 0.00986545

14 -0.00000978536 0.00982095

15 -0.00000980527 0.00981176

Table 2: Maximal heights and depressions.

0 0.5 1 1.5 2
t [s]

0

5

10

s 
[m

]

k 0 /100
10 d 0

0 5 10 15 20 25 30 35
t [s]

0

5

10

s 
[m

]

100 k 0
d0 /10

Figure 11: Comparison of k and d changes.

MSL contains a partial model OnePort that defines

external connection points and the internal variables i
und v. One creates a concrete model by inheriting from

OnePort and adding the equation that defines the con-

nection between i and v. This mechanism will be used

in the following for all diode models.

The shortcut diode can be implemented using the

IdealDiode from MSL. A simpler version can be
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Figure 13: RLC circuit with diode.

found in [5, p.56], which uses a standard trick to cope

with the non-functional relation between i and v:

model DIsc1 "short-cut diode"

extends OnePort;

Real s;

Boolean off;

equation

off = s < 0;

v = if off then s else 0;

i = if off then 0 else s;

end DIsc1;

The Shockley diode DIshu1 is even simpler, it de-

fines parameters IS and UT and the equation

i = if v < 0 then 0 else IS*(exp(v/UT)-1);

For the implementation of the approximated Shock-

ley diode one writes a simple linear interpolation func-

tion and has

model DIas1 "approximated Shockley diode"

extends OnePort;

parameter Real IS = 1e-8;

parameter Real UT = 26e-3;

parameter Integer N = 10;

parameter Voltage uMax = 3.84e-2;

Real up[N] = linspace(0, uMax, N);

Real ip[N] = IS*(exp(up/UT) - ones(N));

Boolean off;

equation

off = v < 0;

i = if off then 0

else linInterp(v, up, ip);

end DIas1;

The final model is the ‘explicit Shockley diode’,

which is defined by differentiating the algebraic equa-

tion of the complete RLC model. In the context of a

component based environment used here, one can only

differentiate the i-v relation to get the explicit compo-

nent DIesu1 defined by the equations

off = v < 0;

if off then

i = 0;

else

der(i) = (Is/UT)*exp(v/UT)*der(v);

end if;

The events are again defined implicitely by the if-

expressions. According to the terminology of [1], one

may call this a ‘switching model parts’ approach. The

only noteworthy detail is in the explicit diode, where

the variable i is a state variable (differentiated) in one

branch, and a simple algebraic variable in the other.

Such a situation often presents problems for the simula-

tion environment, but MapleSim works nicely here. The

well-known Dymola program can’t cope with this com-

ponent and stops the simulation, when the first locking

phase appears, claiming to hit upon a singular linear

system of equations. The obvious workaround – substi-

tute i = 0 by der(i) = 0 – makes i a state variable

always and saves the day of the Dymola user.
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Dependency of results from algorithms. The gen-

eral procedure (using reference values of high accuracy)

and the general solver parameters are the same as in

Section 1.2.

For the interesting variables iL, uC, iD and uD rela-

tive errors have been computed by comparing to the ref-

erence solution and scaling by maximal absolute values

of the variable. The results for the different solvers are

displayed in Table 3 for the shortcut diode and in Table

4 for the Shockley diode.

RKF45 CK45 ROS

εiL 425.90 440.30 305.94

εuC 4.65 3.48 4.13

εiD 549.64 328.32 243.72

εuD 254.71 163.66 19.29

Table 3: Shortcut diode: Relative errors [in 1e-6].

RKF45 CK45 ROS

εiL 521.08 494.31 42.67

εuC 5.59 5.97 5.82

εiD 215.95 199.58 18.82

εuD 283.15 302.26 27.23

Table 4: Shockley diode: Relative errors [in 1e-6].

Again the Rosenbrock solver gives the highest ac-

curacy, but in the shortcut model the difference to the

other solvers is only marginal (except for uD), whereas

it is an order of magnitude in the Shockley model.

The behaviour of the errors over time is similar for

all variables and both models. An example for the short-

cut diode and variable iD is shown in Figure 14.
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Figure 14: Shortcut diode: Relative errors for iD.

Comparison of shortcut and Shockley diode model.
Figure 15 shows the behaviour of the relevant variables

for models with shortcut resp. Shockley diode over two

switching periods starting at 0.3 ms to get rid of initial

effects. The very small values of the diode current iD
for the Shockley diode are due to its rather large value

of UT leading to a high resistance in conducting phase.
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Figure 15: Comparison of shortcut and Shockley diode.

Simulation times have been obtained by perform-

ing seven runs each and computing mean values of the

last five, thereby minimizing initial loading time ef-

fects. MapleSim outputs timing values for different

stages of the computation, which shows that the largest

part here is not the integration itself, but a task de-

scribed as ‘preparing for integration’. This part is done

much faster for the Shockley model than for the short-

cut model, reducing the total computation time by 44%.

Approximation of Shockley diode model. The

model using the approximated Shockley diode with dif-

ferent numbers of interpolation points almost repro-

duces the results of the Shockley diode, the only no-

table difference being the diode current iD (cf. Fig-

ure 16). The corresponding plot of the absolute errors

nicely shows the approximation points. Relative errors

for the other variables are small, a typical behaviour is

displayed in the lower plot.
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Figure 16: Comparison of Shockley and approx. Shockley
diode.

Relevance of choice of algebraic state. It’s easy

to use the inverse relation v(i) for the Shockley diode

writing

if v < 0 then

i = 0;

else

v = UT * log(i / IS + 1);

end if;

This leads to identical simulation results. But inter-

estingly, the computing times are different drastically:

The new variant is 25 times slower in MapleSim. In

Dymola the simulation times do not differ at all.

Investigation for real-time simulation. MapleSim

provides a few fixed-step solvers, in the following the

RK4 solver is used with a step size of 1e-8. Furthermore

the constraint projection has been switched off and the

number of event iterations set to 1. Compared to the

standard solver parameters this leads to identical results

for the shortcut and shockley diodes, whereas the model

using the “explicit Shockley” diode DIesu1 differs in

the diode current iD: It drifts to negative values during

the locking phases (cf. Figure 17).

As described above the equation used inside the

diode component is

der(i) = (Is/UT)*exp(v/UT)*der(v);

The alternative component DIesi1 uses the derivative

of the inverse relation v(i) and leads to slightly different

deviations. Figure 17 compares both explicit versions

with the correct Shockley diode.
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Figure 17: Comparison of Shockley and explicit Shockley
diodes.

3 Case Study Rotating Pendulum
With Free Flight Phase

The last example is a point mass with air resistance on

a rope of fixed length. Its movement switches between

swinging and free fall phases according to the direction

of the force acting on the mass.

Description of model implementations. The im-

plementation of the rotating pendulum consists of sep-

arate blocks for the two different system configurations

and a SystemSwitch that alternatively activates one

or the other system, depending on the state of the ac-

tive system (cf. Figure 18). The block below computes

some additional plot variables.

The switch contains the event functions hF , hS as

defined in [1] and computes the initial state at a system

change:

h1 = -g*m*cos(state1[1])+m*l*state1[2]^2;

h2 = l^2 - state2[1]^2 - state2[2]^2;

when h1 < 0 then

active1 = false;
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Figure 18: Rotating pendulum model.

elsewhen h2 < 0 then

active1 = true;

end when;

active2 = not active1;

new1[1] = atan2(state2[1],state2[2]);

new1[2] = (state2[2]*state2[3]

- state2[1]*state2[4])/l^2;

new2[1] = l*sin(state1[1]);

new2[2] = l*cos(state1[1]);

new2[3] = l*state1[2]*cos(state1[1]);

new2[4] = -l*state1[2]*sin(state1[1]);

To facilitate the implementation of the two systems a

partial model SwitchableSystem has been defined

that contains the state, the inputs and outputs and the

triggering:

partial model SwitchableSystem

parameter Integer N = 2

parameter Real[N] s0 = {pi/4, 15};

RealInput[N] newState;

BooleanInput active;

RealOutput[N] sOut;

Real[N] state(start=s0, each fixed=true,

each stateSelect=StateSelect.always);

equation

when active then

reinit(state, pre(newState));

end when;

sOut = if active then state else zeros(N);

end SwitchableSystem;

Using this the implementation of a concrete system

only needs the definition of the state equations, usually

in form of an ODE. Even a graphical approach is possi-

ble [3], but MapleSim cannot cope with such a model.

Finally one adds a few lines of explicit Modelica

code to identify the (inherited) state variable with

corresponding variables from the concrete model. For

the pendulum this is as simple as

state[1] = pi/2 - revolute.phi;

state[2] = -revolute.w;

The attribute stateSelect=StateSelect.always

of state guarantees that these variables will be used by

the solver as the actual states.

This model looks exactly like a hybrid decomposi-

tion (cf. Figure 13 of [1]) and for the purpose of con-

structing the model it really is one: Both submodels can

be created independently and almost in the same way as

standalone systems. But formally this again is a max-

imal state space approach: The variables of an inac-

tive system are simply ignored or their derivatives set

to zero. In any case they always exist, enlarge the total

state space and have to be computed always albeit triv-

ially. On the other hand Modelica compilers routinely

handle large systems with lots of trivial equations, so

this should not be a large burden.
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Figure 19: Results of pendulum model.
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Basic simulation of phases. Using a simple when
construction the basic model can be easily extended to

stop after the amplitude is below π/10. This happens at

t = 7.5962714 s, the corresponding values of state and

event variables are displayed in Figure 19. The angle ψ
shown there is measured against the lower equilibrium

point and reduced to the interval [−π,π]

Dependency of results from algorithms. The pro-

cedure for comparing results that has been used twice

before is employed again. The maximal absolute errors

for the variables x, y and ψ are given in Table 5. They

show that the Rosenbrock solver again has the high-

est accuracy, while the default solver CK45 performs

worst. Figure 20 displays exemplary plots of the error

over time.

RKF45 CK45 ROS

x [10−6 m] 0.4804 0.8476 0.1080

y [10−6 m] 0.2597 0.5187 0.1941

ψ[10−6 rad] 0.4879 0.8801 0.2020

Table 5: Absolute errors (compared to reference solution).

0 0.5 1 1.5 2 2.5 3
t [s]

-1

-0.5

0

0.5

1

x 
[m

]

10 -6 x error for CK45

0 0.5 1 1.5 2 2.5 3
t [s]

-1.5

-1

-0.5

0

0.5

1

1.5

x 
[m

]

10 -7 x error for ROS

Figure 20: Absolute errors in x for two solvers.

External energy supply. To add the events necessary

for the addition of the ‘kick’ – i. e. a jump of the angular

velocity by a factor γ at the lowest point – one needs a

when-elsewhen construction. This did not work due

to a bug in MapleSim, but a simple workaround could

be found [3].

The kick value γ is defined by the initial conditions

ψ0 = 0 and (unknown) ω0 and given end conditions ψ f
and ω f . To find it a simple model RPkiAux1 has been

used that integrates the time inverted pendulum ODE

until the (initial) point ψ = 0 is reached. γ is then given

by the ratio of ω0 and the known value of ω before the

kick. Table 6 shows the final values defining the three

cases in [1] and the corresponding values of γ .

The definition of case (iii) “the swinging phase

makes two rotations” is ambiguous, it could mean any-

thing between 1.5 to 2.5 rotations before a fall from the

top. The given value corresponds to the shortest path.

case ψ f ω f γ

(i) −(5/4)π 15 -21.9911

(ii) −π
√

g/l -10.1501

(iii) −3π
√

g/l -14.1982

Table 6: Final values and kick factor.
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Abstract.  Urban population centers are especially vul-
nerable to extreme weather events and climate change. 
Local decision makers demand standardized processes, 
methods, and tools enabling them to design and imple-
ment climate adaptation strategies for their specific 
contexts. The project “Climate Resilient Cities and Infra-
structures – RESIN” aims at providing such a set of meth-
ods and tools; it utilizes the impact chain modeling ap-
proach to capture and represent cause-effect relation-
ships underlying risks and vulnerabilities in urban popu-
lation centers, enabling a systematic analysis and evalua-
tion. Highlighting on a number of concepts, such as haz-
ard, exposure, stressors, coping capacity, and vulnerabil-
ity, these impact chains constitute the base for further 
quantitative modeling steps. 

Introduction 
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Figure 1. Risks as compositions of hazards, exposure, and vulnerability (source: [7]). 

1 The RESIN Project 
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2 Using Impact Chains to Model 
Risks and Vulnerabilities 

hazard 

Figure 2. A risk-oriented vulnerability assessment schema (source: [11]). 
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Figure 3. Generic impact chain diagram schema (source: [11]). 
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Figure 4. Elements used in impact chain diagrams 
(source: [11]). 

3 Further Steps 

Acknowledgments 
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Abstract.  In the last decade, more and more aerial 
robotics researchers show interests in developing au-
tonomy features for drones to solve problems in differ-
ent areas. But the development of autonomy features is 
complex and labor intensive. Accordingly, model-based 
design and simulation-based verification is becoming an 
industry standard in development of autonomous air-
borne systems. This we call modelling and simulation-
based development. However, commercial model-based 
design and simulation tools and supporting testing envi-
ronments require a considerable amount of investment. 
In oder to provide a more economic and efficient solu-
tion, this paper investigates a pipeline for modeling and 
simulation-based development of autonomy features for 
drones using open source software and hardware stacks. 
In this context, a generic drone architecture is being 
designed based on open source hardware platforms, 
namely CC3D and Raspberry Pi. In the software stack, 
LibrePilot, an open source software suite to control mul-
ticopters is extended to support the designed architec-
ture. The design of the autonomy features is developed 
using the model-based design in Scilab/Xcos. Xcos Re-
useable and Customizable Code Generator is utilized for 
automatic code generation. The software stack will also 
include a generic plant model. The workflow starts from 
autonomy feature modeling and ends with flight testing 
through Model-in-the-Loop (MiL) testing, Software-in-the-
Loop (SiL) testing, target deployment, Hardware-in-the-
Loop (HiL) testing. The approach is demonstrated with a 
simple case study about an autonomous landing feature. 

Introduction 
Overview 

Figure 1. General autonomy architecture for UAS 
(Adapted from [15]). 
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Modeling and simulation-based  
development 

Figure 2. Modeling and simulation based development. 

1 Autonomy Feature 
Development Pipeline 

1.1 Architecture 

Figure 3. Testbed architecture. 
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1.2 Open source software and hardware 
stacks 

Scilab/Xcos

LibrePilot

Figure 4. Elements of LibrePilot (adapted from [6]). 

Raspberry Pi Integration.
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self.objMan.AttitudeState.metadata.telemetry
Update-
Mode=UAVMetaDataObject.UpdateMode.PERIOD
IC 

self.objMan.AttitudeState.metadata.telemetry
UpdatePeriod.value=50 

self.objMan.AttitudeState.metadata.updated() 
... 
Yaw=self.objMan.AttitudeState.Yaw.value 
Pitch=self.objMan.AttitudeState.Pitch.value 
Roll=self.objMan.AttitudeState.Roll.value 

2 Demonstration 

2.1 Workflow 

Figure 6. Demonstration workflow. 

Figure 5. Hardware connection diagram. 
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2.2 Model in-the-loop testing 

Figure 7. MiL simulation. 

Figure 8. MiL simulation result. 

2.3 Software in-the-loop testing 

2.4 Hardware in-the-loop testing 

Figure 9. HiL simulation process. 

Figure 10. Target execution logic. 
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2.5 Flight testing 

Figure 11. Flight testing. 

3 Conclusion 

References 
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Integrated Modular Avionics (IMA) Architectures 

Björn Annighöfer 

Institute of Aircraft Systems, University of Stuttgart; bjoern.annighoefer@ils.uni-stuttgart.de 

 
 
Abstract.  Presented is a model-driven development 
method for avionics systems comprising of a domain-
specific model, mathematical optimization, and an at-
tached network simulation. For Integrated Modular Avi-
onics (IMA) the degree of freedom in choosing the sys-
tem architecture is so high that determining the opti-
mum by hand is hardly possible for large aircraft. A do-
main-specific model was created with the Eclipse Model-
ing Framework (EMF) holding system requirements and 
architecture variants, such that it can automatically be 
validated and evaluated. Moreover, combinatorial opti-
mization is used to determine optimal architectures by 
algorithm for single and multiple objectives. Optimiza-
tion on civil aircraft and a space launcher revealed im-
provements of up to 30% in single design objectives. 
Moreover, the architecture model can automatically be 
converted in configuration stubs and an AFDX network 
simulation. 

Introduction 

1 Avionics Modeling 
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Figure 1. Workflow of the model-driven IMA architecture design method. 
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2 Avionics Architecture 
Optimization 

Figure 2. Eight generic optimization routines for avionics 
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architecture optimization. 3 AFDX Simulation 
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Figure 3. An A380-like AFDX system simulated in  
MATLAB/SIMULINK. 

4 Conclusion 

References 
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Performance Modelling of a Computer 
Integrated Manufacturing and 

Management System 
Jozef B. Lewoc1*, Antoni Izworski2, Slawomir Skowronski2 

1Design, Research and Translation Agency Leader (Leading Designer) 
53-138 Wroclaw, ul. Powst. Sl. 193/28, Poland; *leader@provider.pl 

2Wroclaw University of Technology, 50-370 Wroclaw, Wybrzeze Wyspianskiego 27, Poland 

 
 
Abstract.  This paper presents a predicted target archi-
tecture of an integrated manufacturing and manage-
ment system, based on a metropolitan-type infranet and 
an industrial process control and monitoring network. 
Such systems are severely required by prospective users, 
especially large-scale manufacturing enterprises. Never-
theless, neither big manufacturers of computer integrat-
ed manufacturing systems nor big manufacturers of 
computer integrated systems are apt to develop com-
bined computer integrated manufacturing and man-
agement systems. Considering that, a team of volunteer 
design and research workers initiated some work orient-
ed toward facilitating future development of such com-
bined systems. Since the combined systems will be novel 
ones, prior results of research work conducted for the 
manufacturing systems or the management systems 
separately will not be valid, since the actual require-
ments will have to cover the needs of both manufactur-
ing and managerial applications. This refers to, among 
other things, to performance evaluation. To evaluate 
performance, a method developed for packet switching 
networks  with end-to-end acknowledgement was ap-
plied. The network is modelled as a set of closed routes 
consisting of a user and a series of service stations 
(communication links, switches, host processes). The 
paper describes the investigations carried out for the 
case study. Some consideration is given to the perfor-
mance evaluation accuracy, basing on the validation 
work results obtained from analytical work, simulation 
and measurements on the Polish pilot wide area network. 

Introduction SNE 28(2), 2018, 67 - 74, DOI: 10.11128/sne.28.tn.10416 
Received: December 2012 (Draft); Revised 2014 (Corrected); 
Accepted: October 20, 2017 
SNE - Simulation Notes Europe, ARGESIM Publisher Vienna, ISSN 
Print 2305-9974, Online 2306-0271, www.sne-journal.org 
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1 Exemplary CIMM Architecture 

Figure 1. General organisational diagram of the  
enterprise. 

Figure 2. Hardware architecture of the CIMM system 

2 The Network under 
Investigation 
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Figure 3. Numbering of links and nodes. 
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Figure 4. Exemplary closed routes. 

p

3 The Approximations 
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4 Validation of Approximations 

Validation with accurate results for cyclic 
queuing systems 
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Validation with simulation 

Validation with measurements 

5 Exemplary Results 

    

Table 1.  versus  
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Figure 5.  versus . 
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6 Final Remarks References 

Modelling, Measurement and Control (AMSE 
Press)

Information Control Problems in Manufac-
turing

Applications of Large Scale Industrial 
Systems

 
 



S N E  S O F T W A R E  N O T E  

   SNE 28(2) – 6/2018 75 

MbedTarget - A Simulink Target for  
Cortex-M Microcontrollers 

Olaf Hagendorf 
HS Wismar, Research Group CEA; olaf.hagendorf@hs-wismar.de 

 
 
Abstract.  The MATLAB/Simulink add-ons for C and C++ 
code generation, MATLAB Coder, Simulink Coder and 
Embedded Coder, are a widely used and well established 
technologies for rapid prototyping, model based design, 
real-time simulation and similar technologies. Math-
works provides the prerequisites for code generation for 
many Simulink blocks and MATLAB functions. Missing is 
the direct support of peripheral functions like digital and 
analog input/outputs, communication functionalities and 
other microcontroller features when the goal is to exe-
cute a Simulink model within a small embedded system. 
To extend the above coders to support these functions, 
several add-on toolboxes exists, delivered by Mathworks 
itself or by third-party suppliers. In the following, the 
programming of microcontrollers is shortly introduced 
and their resource utilization is compared, starting with 
assembler up to code generation by a Mathworks coder 
products. After introducing and comparing different 
Cortex-M coder toolboxes, the MbedTarget toolbox as an 
open source alternative is presented. With examples and 
code snippets, the principle of the code generation pro-
cess, the work flow of MbedTarget together with the 
principle to define a Simulink block is shown. 

Introduction 

1 Cortex Microcontroller 

1.1 Cortex-M family overview 
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1.2 Programming 

Assembler 

C/C++ with HAL library 

•

•

Mbed library

•
•
•

Data flow oriented programming 

•

•

•

•

Conclusion 

2 MATLAB/Simulink Targets for 
Cortex-M Controller 
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Programming  
principle Flash size (byte) 

RAM size 
(byte) 

assembler 88 0 

C without library 716 1632 

MCU specific HAL 13921 
28522 

10321 
10322 

Mbed HAL 225763 
377164 

14323 
84844 

Data flow oriented5 58932 8060 

Table 1. Resource comparison of programming 
principles using the blinking example [10]. 

2.1 Embedded Coder Support Package for 
STMicroelectronics Discovery Boards 

Figure 1. Example with Embedded Coder Support 
Package for STM Discovery Boards. 

2.2 Simulink Coder Support Package for 
STMicroelectronics Nucleo Boards 

Figure 2. Example with Simulink Coder Support 
Package for STM Nucleo Boards. 

2.3 STM32-MAT/TARGET 
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Figure 3. Example with STM32-MAT/TARGET. 

2.4 Conclusion 

3 MbedTarget 

•
•

Figure 4. Example with MbedTarget. 

3.1 Principle of MbedTarget code generation 

Figure 5. Principle of the MbedTarget code generation. 
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before_calling_make
after_calling_make

before_calling_ 
make  

before_calling_make 

after_calling_make, 

3.2 MbedTarget Simulink block usage 

Figure 6. MbedTarget Digital Output block. 

Figure 7. Parameter dialog box. 

•

•

•

3.3 MbedTarget Simulink block creation 

•
•
•

block

S-
function

tlc file

Setup Start
Output
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Setup 

Start 
Output 

Start

1. %assign nPort-
Name=LibBlockParameterValue(PortName,0) 

2. %assign nPin-
Num=LibBlockParameterValue(PinNumber,0) 

3. %assign 
pname="P"+FEVAL("char",nPortName+64) 

4. %assign 
pname=pname+"_"+FEVAL("int2str",nPinNum-1) 

5. %assign name = FEVAL("strrep", 
LibGetFormattedBlockPath(block),"/","_") 

6. %assign name = FEVAL("strrep",name," ","_") 
7. %assign name = FEVAL("strrep",name,"-","_") 

blinky_Digital_Output 
Digital Output blinky

8. %openfile declbuf 
9. DigitalInOut %<name>(%<pname>); 
10. %closefile declbuf 
11. %assign srcFile = LibGetModelDotCFile() 
12. %<LibSetSourceFileSection(srcFile, "Decla-

rations", declbuf)> 

13. DigitalOut blinky_Digital_Output(PA_0); 

3.4 MbedTarget main function 

4 Conclusion 

References 
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 CEA-SMSG / Emilio Jiménez, Department of Electrical 
Engineering, University of La Rioja, San José de Calasanz 
31, 26004 Logroño (La Rioja), SPAIN 

CEA - SMSG Officers 
President Emilio Jiménez, 

 emilio.jimenez@unirioja.es 
Vice president Juan Ignacio Latorre, 

juanignacio.latorre@unavarra.es 
Repr. EUROSIM Emilio Jiménez, emilio.jimenez@unirioja.es

Edit. Board SNE Juan Ignacio Latorre, 
juanignacio.latorre@unavarra.es 

Web EUROSIM Mercedes Perez mercedes.perez@unirioja.es 

Last data update February 2018
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CROSSIM  – Croatian Society for 
Simulation Modelling 
CROSSIM-Croatian Society for Simulation Modelling 
was founded in 1992 as a non-profit society with the goal 
to promote knowledge and use of simulation methods and 
techniques and development of education. CROSSIM is 
a full member of EUROSIM since 1997. 

 www.eurosim.info 
 vdusak@foi.hr 
 CROSSIM / Vesna Dušak 

Faculty of Organization and   
Informatics Varaždin, University of Zagreb 
Pavlinska 2, HR-42000 Varaždin, Croatia 

CROSSIM  Officers 
President Vesna Dušak, vdusak@foi.hr  
Vice president Jadranka Božikov, jbozikov@snz.hr 
Secretary Vesna Bosilj-Vukši , vbosilj@efzg.hr 
Executive board 
members 

Vlatko eri , vceric@efzg.hr 
Tarzan Legovi , legovic@irb.hr 

Repr. EUROSIM Jadranka Božikov, jbozikov@snz.hr 
Edit. Board SNE Vesna Dušak, vdusak@foi.hr 
Web EUROSIM Jadranka Bozikov, jbozikov@snz.hr 

 Last data update December 2012

 

 

 

 

CSSS – Czech and Slovak 
Simulation Society 

CSSS -The Czech and Slovak Simulation Society has about 
150 members working in Czech and Slovak national sci-
entific and technical societies (Czech Society for Applied 
Cybernetics and Informatics, Slovak Society for Applied 
Cybernetics and Informatics). The main objectives of the 
society are: development of education and training in the 
field of modelling and simulation, organising professional 
workshops and conferences, disseminating information 
about modelling and simulation activities in Europe. Since 
1992, CSSS is full member of EUROSIM. 

 www.fit.vutbr.cz/CSSS 
 snorek@fel.cvut.cz 

 CSSS / Miroslav Šnorek, CTU Prague 
FEE, Dept. Computer Science and Engineering, 
Karlovo nam. 13, 121 35 Praha 2, Czech Republic 

 

CSSS  Officers 
President Miroslav Šnorek, snorek@fel.cvut.cz 
Vice president Mikuláš Alexík, alexik@frtk.fri.utc.sk 
Scientific Secr. A. Kavi ka, Antonin.Kavicka@upce.cz 
Repr. EUROSIM Miroslav Šnorek, snorek@fel.cvut.cz 
Edit. Board SNE Mikuláš Alexík, alexik@frtk.fri.utc.sk 
Web EUROSIM Petr Peringer, peringer@fit.vutbr.cz 

Last data update December 2012

DBSS – Dutch Benelux Simulation Society 
The Dutch Benelux Simulation Society (DBSS) was 
founded in July 1986 in order to create an organisation of 
simulation professionals within the Dutch language area. 
DBSS has actively promoted creation of similar organi-
sations in other language areas. DBSS is a member of EU-
ROSIM and works in close cooperation with its members 
and with affiliated societies.  

 www.DutchBSS.org 
 a.w.heemink@its.tudelft.nl 
 DBSS / A. W. Heemink 
Delft University of Technology, ITS - twi, 
Mekelweg 4, 2628 CD Delft, The Netherlands 

DBSS Officers 
President M. Mujica Mota, m.mujica.mota@hva.nl
Vice president A. Heemink, a.w.heemink@its.tudelft.nl 
Treasurer A. Heemink, a.w.heemink@its.tudelft.nl 
Secretary P. M. Scala, p.m.scala@hva.nl 
Repr. EUROSIM M. Mujica Mota, m.mujica.mota@hva.nl
Edit. SNE/Web M. Mujica Mota, m.mujica.mota@hva.nl

Last data update February 2018

FRANCOSIM - Société Francophone de Simulation 
FRANCOSIM was founded in 1991 and aims to the promo-
tion of simulation and research, in industry and academic 
fields.  

 djouani@u-pec.fr 
 FRANCOSIM / Yskandar Hamam 
Groupe ESIEE, Cité Descartes, 
BP 99, 2 Bd. Blaise Pascal, 
93162 Noisy le Grand CEDEX, France 

FRANCOSIM Officers 
President Karim Djouani, djouani@u-pec.fr 
Treasurer François Rocaries, f.rocaries@esiee.fr 
Repr. EUROSIM Karim Djouani, djouani@u-pec.fr 
Edit. Board SNE Karim Djouani, djouani@u-pec.fr 

Last data update December 2012
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HSS – Hungarian Simulation Society 
The Hungarian Member Society of EUROSIM was estab-
lished in 1981 as an association promoting the exchange 
of information within the community of people involved 
in research, development, application and education of 
simulation in Hungary and also contributing to the en-
hancement of exchanging information between the Hun-
garian simulation community and the simulation commu-
nities abroad. HSS deals with the organization of lec-
tures, exhibitions, demonstrations, and conferences. 

 www.eurosim.info 
 javor@eik.bme.hu 
 HSS / András Jávor,  
Budapest Univ. of Technology and Economics,  
Sztoczek u. 4, 1111 Budapest, Hungary 

HSS Officers 
President András Jávor, javor@eik.bme.hu 
Vice president Gábor Sz cs, szucs@itm.bme.hu 
Secretary Ágnes Vigh, vigh@itm.bme.hu 
Repr. EUROSIM András Jávor, javor@eik.bme.hu 
Deputy Gábor Sz cs, szucs@itm.bme.hu 
Edit. Board SNE András Jávor, javor@eik.bme.hu 
Web EUROSIM Gábor Sz cs, szucs@itm.bme.hu 

 Last data update March 2008

ISCS – Italian Society for Computer 
Simulation 
The Italian Society for Computer Simulation (ISCS) is a 
scientific non-profit association of members from indus-
try, university, education and several public and research 
institutions with common interest in all fields of com-
puter simulation. 

 www.eurosim.info 
 Mario.savastano@uniina.it 
 ISCS / Mario Savastano, 
c/o CNR - IRSIP, 
Via Claudio 21, 80125 Napoli, Italy 

ISCS Officers 
President M. Savastano, mario.savastano@unina.it
Vice president F. Maceri, Franco.Maceri@uniroma2.it 
Repr. EUROSIM F. Maceri, Franco.Maceri@uniroma2.it 
Secretary Paola Provenzano,  

paola.provenzano@uniroma2.it 
Edit. Board SNE M. Savastano, mario.savastano@unina.it

 Last data update December 2010

 

 
LIOPHANT Simulation 

Liophant Simulation is a non-profit association born in 
order to be a trait-d'union among simulation developers 
and users; Liophant is devoted to promote and diffuse the 
simulation techniques and methodologies; the Associa-
tion promotes exchange of students, sabbatical years, or-
ganization of International Conferences, courses and in-
ternships focused on M&S applications.  

 www.liophant.org 
 info@liophant.org 

 LIOPHANT Simulation, c/o Agostino G. Bruzzone, 
DIME, University of Genoa, Savona Campus 
via Molinero 1, 17100 Savona (SV), Italy 

LIOPHANT Officers 
President A.G. Bruzzone, agostino@itim.unige.it 
Director E. Bocca, enrico.bocca@liophant.org 
Secretary A. Devoti, devoti.a@iveco.com 
Treasurer Marina Massei, massei@itim.unige.it 
Repr. EUROSIM A.G. Bruzzone, agostino@itim.unige.it 
Deputy F. Longo, f.longo@unical.it 
Edit. Board SNE F. Longo, f.longo@unical.it  
Web EUROSIM F. Longo, f.longo@unical.it 

Last data update June 2016

LSS – Latvian Simulation Society 
The Latvian Simulation Society (LSS) has been founded 
in 1990 as the first professional simulation organisation 
in the field of Modelling and simulation in the post-So-
viet area. Its members represent the main simulation cen-
tres in Latvia, including both academic and industrial 
sectors. 

 briedis.itl.rtu.lv/imb/ 
 merkur@itl.rtu.lv 
 LSS / Yuri Merkuryev, Dept. of Modelling 
and Simulation Riga Technical University 
Kalku street 1, Riga, LV-1658, LATVIA 

LSS Officers 
President Yuri Merkuryev, merkur@itl.rtu.lv 
Secretary Artis Teilans, Artis.Teilans@exigenservices.com

Repr. EUROSIM Yuri Merkuryev, merkur@itl.rtu.lv 

Deputy Artis Teilans, Artis.Teilans@exigenservices.com

Edit. Board SNE Yuri Merkuryev, merkur@itl.rtu.lv 

Web EUROSIM Vitaly Bolshakov, vitalijs.bolsakovs@rtu.lv 
Last data update June 2016
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KA-SIM Kosovo Simulation Society 
Kosova Association for Modeling and Simulation (KA-
SIM, founded in 2009), is part of Kosova Association of 
Control, Automation and Systems Engineering (KA-
CASE). KA-CASE was registered in 2006 as non Profit 
Organization and since 2009 is National Member of IFAC 
– International Federation of Automatic Control. KA-SIM 
joined EUROSIM as Observer Member in 2011. In 2016, 
KA-SIM became full member. 
KA-SIM has about 50 members, and is organizing the in-
ternational conference series International Conference in 
Business, Technology and Innovation, in November, in 
Durrhes, Albania, and IFAC Simulation Workshops in 
Pristina. 
 

  www.ubt-uni.net/ka-case 
  ehajrizi@ubt-uni.net 
 MOD&SIM KA-CASE;       Att. Dr. Edmond Hajrizi 

      Univ. for Business and Technology (UBT) 
      Lagjja Kalabria p.n., 10000 Prishtina, Kosovo 
 

KA-SIM Officers 
President Edmond Hajrizi, ehajrizi@ubt-uni.net 
Vice president Muzafer Shala, info@ka-sim.com 
Secretary Lulzim Beqiri, info@ka-sim.com 
Treasurer Selman Berisha, info@ka-sim.com 
Repr. EUROSIM Edmond Hajrizi, ehajrizi@ubt-uni.net 
Deputy Muzafer Shala, info@ka-sim.com 
Edit. Board SNE Edmond Hajrizi, ehajrizi@ubt-uni.net 
Web EUROSIM Betim Gashi, info@ka-sim.com 

 Last data update December 2016

 

PSCS – Polish Society for Computer 
Simulation 
PSCS was founded in 1993 in Warsaw. PSCS is a scien-
tific, non-profit association of members from universi-
ties, research institutes and industry in Poland with com-
mon interests in variety of methods of computer simula-
tions and its applications. At present PSCS counts 257 
members. 

 www.eurosim.info, www.ptsk.pl/ 
 leon@ibib.waw.pl 
 PSCS / Leon Bobrowski, c/o IBIB PAN, 
ul. Trojdena 4 (p.416), 02-109 Warszawa, Poland 

 

PSCS Officers 
President Leon Bobrowski, leon@ibib.waw.pl 
Vice president Tadeusz Nowicki,  

Tadeusz.Nowicki@wat.edu.pl 
Treasurer Z. Sosnowski, zenon@ii.pb.bialystok.pl 
Secretary Zdzislaw Galkowski, 

Zdzislaw.Galkowski@simr.pw.edu.pl
Repr. EUROSIM Leon Bobrowski, leon@ibib.waw.pl 
Deputy Tadeusz Nowicki, tadeusz.nowicki@wat.edu.pl 
Edit. Board SNE Zenon Sosnowski, z.sosnowski@pb.ed.pl 
Web EUROSIM Magdalena Topczewska  

m.topczewska@pb.edu.pl 
Last data update December2013

SIMS – Scandinavian Simulation Society 
SIMS is the Scandinavian Simulation Society with mem-
bers from the five Nordic countries Denmark, Finland, 
Iceland, Norway and Sweden. The SIMS history goes 
back to 1959. SIMS practical matters are taken care of by 
the SIMS board consisting of two representatives from 
each Nordic country (Iceland one board member). 

 
SIMS Structure. SIMS is organised as federation of re-
gional societies. There are FinSim (Finnish Simulation 
Forum), MoSis (Society for Modelling and Simulation in 
Sweden), DKSIM (Dansk Simuleringsforening) and 
NFA (Norsk Forening for Automatisering).  
 

 www.scansims.org 
 erik.dahlquist@mdh.se 
 SIMS / Erik Dahlquist, School of Business, Society and 
Engineering, Department of Energy, Building and Envi-
ronment, Mälardalen University, P.O.Box 883, 72123 
Västerås, Sweden 

 
SIMS Officers 
President Erik Dahlquist, erik.dahlquist@mdh.se 
Vice president Bernt Lie, Bernt.Lie@usn.no  
Treasurer Vadim Engelson,  

vadim.engelson@mathcore.com 
Repr. EUROSIM Erik Dahlquist, erik.dahlquist@mdh.se 
Edit. Board SNE Esko Juuso, esko.juuso@oulu.fi 
Web EUROSIM Vadim Engelson,  

vadim.engelson@mathcore.com 
Last data update February 2018
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SLOSIM – Slovenian 
Society for Simulation 
and Modelling 

SLOSIM - Slovenian Society for Simulation and Model-
ling was established in 1994 and became the full member 
of EUROSIM in 1996. Currently it has 90 members from 
both Slovenian universities, institutes, and industry. It 
promotes modelling and simulation approaches to prob-
lem solving in industrial as well as in academic environ-
ments by establishing communication and cooperation 
among corresponding teams. 

 
 www.slosim.si 
 slosim@fe.uni-lj.si 
 SLOSIM / Vito Logar, Faculty of Electrical  
Engineering, University of Ljubljana,  
Tržaška 25, 1000 Ljubljana, Slovenia 

SLOSIM Officers 
President Vito Logar, vito.logar@fe.uni-lj.si  
Vice president Božidar Šarler, bozidar.sarler@ung.si 
Secretary Aleš Beli , ales.belic@sandoz.com 
Treasurer Milan Sim i , milan.simcic@fe.uni-lj.si 
Repr. EUROSIM B. Zupan i , borut.zupancic@fe.uni-lj.si 
Deputy Vito Logar, vito.logar@fe.uni-lj.si
Edit. Board SNE R. Karba, rihard.karba@fe.uni-lj.si 
Web EUROSIM Vito Logar, vito.logar@fe.uni-lj.si 

 Last data update February 2018

UKSIM - United Kingdom Simulation Society 
The UK Simulation Society is very active in organizing 
conferences, meetings and workshops. UKSim holds its 
annual conference in the March-April period. In recent 
years the conference has always been held at Emmanuel 
College, Cambridge. The Asia Modelling and Simulation 
Section (AMSS) of UKSim holds 4-5 conferences per 
year including the EMS (European Modelling Sympo-
sium), an event mainly aimed at young researchers, orga-
nized each year by UKSim in different European cities.  
Membership of the UK Simulation Society is free to par-
ticipants of any of our conferences and their co-authors.  

 
uksim.info 
 david.al-dabass@ntu.ac.uk 

 
 
 

 UKSIM / Prof. David Al-Dabass 
Computing & Informatics,  
Nottingham Trent University 
Clifton lane, Nottingham, NG11 8NS 
United Kingdom 

 

UKSIM Officers 
President David Al-Dabass, 

david.al-dabass@ntu.ac.uk 
Secretary A. Orsoni, A.Orsoni@kingston.ac.uk
Treasurer A. Orsoni, A.Orsoni@kingston.ac.uk 
Membership 
chair 

G. Jenkins, glenn.l.jenkins@smu.ac.uk 

Local/Venue 
chair 

Richard Cant, richard.cant@ntu.ac.uk 

Repr. EUROSIM A. Orsoni, A.Orsoni@kingston.ac.uk 
Deputy G. Jenkins, glenn.l.jenkins@smu.ac.uk
Edit. Board SNE A. Orsoni, A.Orsoni@kingston.ac.uk 

Last data update March 2016

 
 

RNSS – Russian Simulation Society 
NSS - The Russian National Simulation Society 
(    -

 – ) was officially registered in Russian 
Federation on February 11, 2011. In February 2012 NSS 
has been accepted as an observer member of EUROSIM, 
and in 2015 RNSS has become full member. 

 www.simulation.su 
 yusupov@iias.spb.su 
 RNSS / R. M. Yusupov,  
St. Petersburg Institute of Informatics and Automation 
RAS, 199178, St. Petersburg, 14th lin. V.O, 39  

RNSS Officers 
President R. M. Yusupov, yusupov@iias.spb.su 
Chair Man. Board A. Plotnikov, plotnikov@sstc.spb.ru 
Secretary M. Dolmatov, dolmatov@simulation.su 

Repr. EUROSIM R.M. Yusupov, yusupov@iias.spb.su  
Y. Senichenkov,  

senyb@dcn.icc.spbstu.ru 
Deputy B. Sokolov, sokol@iias.spb.su 
Edit. Board SNE Y. Senichenkov, 

senyb@dcn.icc.spbstu.ru, 
senyb@mail.ru 

Last data update February 2018
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EUROSIM OBSERVER MEMBERS 

ROMSIM – Romanian Modelling and 
Simulation Society 
ROMSIM has been founded in 1990 as a non-profit soci-
ety, devoted to theoretical and applied aspects of model-
ling and simulation of systems. ROMSIM currently has 
about 100 members from Romania and Moldavia. 

 www.eurosim.info (www.ici.ro/romsim) 
 sflorin@ici.ro 
 ROMSIM / Florin Hartescu,  
National Institute for Research in Informatics, Averescu 
Av. 8 – 10, 71316 Bucharest, Romania 

 
ROMSIM Officers 
President  
Vice president Florin Hartescu, flory@ici.ro 

Marius Radulescu,  
     mradulescu.csmro@yahoo.com 

Repr. EUROSIM Marius Radulescu,  
     mradulescu.csmro@yahoo.com 

Deputy Florin Hartescu, flory@ici.ro 
Edit. Board SNE Constanta Zoe Radulescu, zoe@ici.ro 
Web EUROSIM Florin Hartescu, flory@ici.ro 

 Last data update  June 2017

 

MIMOS – Italian Modelling and 
Simulation Association 
MIMOS (Movimento Italiano Modellazione e Simula-
zione – Italian Modelling and Simulation Association) is 
the Italian association grouping companies, profession-
als, universities, and research institutions working in the 
field of modelling, simulation, virtual reality and 3D, 
with the aim of enhancing the culture of ‘virtuality’ in It-
aly, in every application area.  
MIMOS became EUROSIM Observer Member in 2016 and 
is preparing application for full membership. 

 
 www.mimos.it 
 roma@mimos.it – info@mimos.it 
 MIMOS – Movimento Italiano Modellazione e Simula-
zione;  via Ugo Foscolo 4, 10126 Torino – via Laurentina 
760, 00143 Roma 

 

 

 

MIMOS Officers 
President Paolo Proietti, roma@mimos.it 
Secretary Davide Borra, segreteria@mimos.it 
Treasurer Davide Borra, segreteria@mimos.it 
Repr. EUROSIM Paolo Proietti, roma@mimos.it 
Deputy Agostino Bruzzone, ago-

stino@itim.unige.it 
Edit. Board SNE Paolo Proietti, roma@mimos.it 

Last data update December 2016

 

CANDIDATES 

Albanian Simulation Society 
At the Department of Statistics and Applied Informatics, 
Faculty of Economy, University of Tirana, Prof. Dr. Ko-
zeta Sevrani at present is setting up an Albanian Simula-
tion Society. Kozeta Sevrani, professor of Computer Sci-
ence and Management Information Systems, and head of 
the Department of Mathematics, Statistics and Applied 
Informatic, has attended a EUROSIM board meeting in 
Vienna and has presented simulation activities in Albania 
and the new simulation society. 
The society – constitution and bylaws are being worked 
out – will be involved in different international and local 
simulation projects, and will be engaged in the organisa-
tion of the conference series ISTI – Information Systems 
and Technology. The society intends to become a EU-
ROSIM Observer Member. 

 
 kozeta.sevrani@unitir.edu.al 
  Albanian Simulation Goup, attn. Kozeta Sevrani 
University of Tirana, Faculty of Economy  
 rr. Elbasanit,  Tirana 355  Albania 

 

Albanian Simulation Society-  Officers (Planned) 
President Kozeta Sevrani,  

kozeta.sevrani@unitir.edu.al 
Secretary  
Treasurer  
Repr. EUROSIM Kozeta Sevrani,  

kozeta.sevrani@unitir.edu.al 
Edit. Board SNE Albana Gorishti,  

albana.gorishti@unitir.edu.al 
Majlinda Godolja,  

majlinda.godolja@fshn.edu.al 
Last data update December 2016
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10th EUROSIM Congress on Modelling and Simulation

 

La Rioja, Logroño, Spain, July 1 – 5, 2019

  

 
EUROSIM Congresses are the most important modelling and simulation events in Europe.  
For EUROSIM 2019, we are soliciting original submissions describing novel research and  
developments in the following (and related) areas of interest: Continuous, discrete (event) and 
hybrid modelling, simulation, identification and optimization approaches. Two basic contribution  
motivations are expected: M&S Methods and Technologies and M&S Applications.  
Contributions from both technical and non-technical areas are welcome.  
 
Congress Topics The EUROSIM 2019 Congress will include invited talks, parallel, special and 
poster sessions, exhibition and versatile technical and social tours. The Congress topics of interest 
include, but are not limited to:  
 
Intelligent Systems and Applications  
Hybrid and Soft Computing  
Data & Semantic Mining 
Neural Networks, Fuzzy Systems & 

Evolutionary Computation  
Image, Speech & Signal Processing  
Systems Intelligence and  

Intelligence Systems  
Autonomous Systems  
Energy and Power Systems 
Mining and Metal Industry 
Forest Industry 
Buildings and Construction 
Communication Systems 
Circuits, Sensors and Devices 
Security Modelling and Simulation  
 

Bioinformatics, Medicine, Pharmacy 
and Bioengineering  

Water and Wastewater Treatment, 
Sludge Management and Biogas 
Production 

Condition monitoring, Mechatronics  
and maintenance 

Automotive applications 
e-Science and e-Systems  
Industry, Business, Management, 

Human Factors and Social Issues  
Virtual Reality, Visualization, 

Computer Art and Games  
Internet Modelling, Semantic Web  

and Ontologies  
Computational Finance & Economics  
 

Simulation Methodologies and Tools 
Parallel and Distributed 

Architectures and Systems  
Operations Research  
Discrete Event  Systems  
Manufacturing and Workflows  
Adaptive Dynamic Programming 

and Reinforcement Learning  
Mobile/Ad hoc wireless  

networks, mobicast, sensor  
placement, target tracking  

Control of Intelligent Systems  
Robotics, Cybernetics, Control 

Engineering, & Manufacturing  
Transport, Logistics, Harbour, Shipping

and Marine Simulation  
 

Congress Venue / Social Events The Congress will be held in the City of Logroño, Capital of La 
Rioja, Northern Spain. The main venue and the exhibition site is the University of La Rioja (UR), 
located on a modern campus in Logroño, capital of La Rioja, where 7500 students are registered. 
The UR is the only University in this small, quiet region in Northern Spain. La Rioja is where the 
Monasteries of San Millán de la Cogolla, cradle of the first words written in the Spanish language, 
are situated, sites included in UNESCO’s World Heritage List in 1996. Of course, social events will 
reflect this heritage – and the famous wines in la Rioja. 
 
Congress Team: The Congress is organised by CAE CAE-SMSG, the Spanish simulation society, 
and Universidad de la Rioja. 
Info: Emilio Jiménez, EUROSIM President, emilio.jimenez@unirioja.es 
           Juan Ignacio Latorre,  juanignacio.latorre@unavarra.es                   www.eurosim.info 
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