
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. 29 No. , 2019        ISSN Online 2306-0271       DOI 10.11128/sne.29. .1043 Sept. 3 8

EUROSIM Scientific Membership Journal

Journal on Developments and Trends in Modelling and Simulation

ISSN Print Print 82305-9974 ISBN 978-3-903024- -7 8

G

1

2

3

4

class =op. call

6 35 4 1 27

6 137 25 4



 
Dear colleagues from the modelling and simulation community: 
 
It is a great pleasure for me to write to you as the new president of EUROSIM. 
This decision of the EUROSIM Board is a great acknowledgement for the 
Dutch Benelux Simulation Society (DBSS) as one of the oldest simulation  
societies in the world. DBSS is now 37 years old and it is promoting the active 
participation of academic scientists, government and industry for providing  
solutions to challenges that the Dutch society faces actually and in the future. 
 
In recent years, Modelling and Simulation has been getting more and more  
demand and attention in diverse sectors. This is because it is the only tech-
nique that is able to consider the complexity of the systems together with the 
variability inherent to diverse systems. For this reason, different approaches  
are applied in diverse systems, discrete, continuous, agent-based, formal  
methods and hybrid approaches.  
 
We have witnessed the use of M&S in diverse areas like finance, supply chain, information technology, disaster  
management, security and many more apart from the traditional ones of manufacturing, transport or engineering. 
Also some firms are using it as value provider for different end-users, new software firms have entered to the market 
providing novel solutions that combine simulation with other techniques. All these developments increase the  
demand of experts with M&S knowledge and related skills worldwide and in all the sectors. For the previous  
reasons, organisations like EUROSIM have a fundamental role in the current and future society to set the frame-
work and arena for knowledge exchange, dissemination of new knowledge and contact between the academic 
institutions, government entities and industry. 
 
In the next period of 2019-2022 until the congress in Amsterdam, I plan to keep promoting all the activities of the  
different societies so that the EUROSIM federation acts as an organic organization that evolves during three years 
towards the most important and relevant activity which will be the EUROSIM congress. The congress will be the  
maximum event in Europe where simulation scientists, government participants and firms get together in Europe  
to exchange innovative ideas, applications and discuss the necessities and requirements of innovative applications 
and areas of study where the use of M&S will make a difference. 
 
In order to achieve this, the executive board will start new activities that encourage a more active participation  
of the societies for satisfying the necessities that actors of society require from EUROSIM. 
 
Finally on behalf of the new EUROSIM Board and all the EUROSIM societies I would like to thank Prof. Emilio 
Jiménez and all the members of the EUROSIM Board for their past efforts. I hope that the new board will continue 
their good work. I would also like to thank everybody who was active in the organization of the very successful  
EUROSIM Congress in La Rioja. 
 
 
Dr. Miguel Mujica Mota, m.mujica.mota@hva.nl, EUROSIM President, September 2019



 – This issue SNE 29(3) concentrates on two classical SNE topics, on ARGESIM Benchmarks, and on Postconference 
Publications for EUROSIM societies. Since 1990 SNE is the publication medium for the ARGESIM Benchmarks for Modelling  
Approaches and Simulation Implementations. We are glad that Peter Junglas and Thorsten Pawletta have mastered the challenge to 
define the new benchmark ‘Non-standard Queuing Policies’ and publish the definition in this issue. This new benchmark deals with 
the handling of the non-standard queuing policies jockeying, reneging, and classing, which are up to now a challenge for discrete 
simulation systems, on the modelling side, and on the implementation side. We hope to publish many benchmark solutions, bench-
mark reports, and benchmark studies for this new ARGESIM Benchmark C22. The second benchmark publication in this issue is an 
educational benchmark study for ARGESIM Benchmark C11: SCARA Robot. This study compares basic MATLAB and EXCEL  
implementations, carving out essential aspects in modelling and in numerics, and checking features of EXCEL for this type of  
simulation – a valuable source also for education. 
This issue also starts with postconference publications of last year’s ASIM Symposium Simulation Technique. The first selected  
contributions deal with simulation methods, simulation applications, and education by simulation: system entity structure trees for 
variability modeling and  agent-based simulation of job shop production, simulation-based optimization of generic powder coating 
lines and  a simulation study for the influence of a truck appointment system for the drayage network, and a study on oHMint -  
an online mathematics course and learning platform for MINT students.  
   I would like to thank all authors for their contributions to SNE 29(3) - and thanks to the editorial board members, and to the or-
ganizers 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, electronic publishing, and much more. 

Felix Breitenecker, SNE Editor-in-Chief, eic@sne-journal.org; felix.breitenecker@tuwien.ac.at 
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Abstract. The ARGESIM benchmark C22 ’Non-standard
Queuing Policies’ studies three non-standard queues
that provide different ways to access entities inside a
queue like detaching elements or reorder them: The
reneging queue, where entities leave a queue after a
given waiting time, the jockeying queue, where entities
can switch to another shorter queue, and the classing
queue, where at certain times entities with a given at-
tribute ("class") are called to the front of the queue.
A special focus lies on the management of concurrent
events. The benchmark is especially suited for beginners
in the field of discrete event modeling.

Introduction
In many applications of discrete event system simula-

tion the modeling of queueing systems is of paramount

importance. The basic paradigm describes abstract enti-

ties (customers, products, messages) that enter a queue,

wait, until the corresponding server is free, and leave

the queue, when they are selected for processing ac-

cording to the queue discipline. Modifying the proper-

ties of server processes – such as service time distribu-

tion or the possibility of failure – and of the correspond-

ing queues – e.g. their size or discipline – can change

the overall system behaviour drastically. Furthermore

one is often interested in specific statistical properties

of the servers, queues and entities like mean uptime,

queue length or average waiting time.

For this reason many simulation environments pro-

vide ready-to-use components of standard queues and

servers, either as different blocks like in SimEvents [1]

or combined in one Process module as in Arena [2].

Using parameters one can easily define the size of a

queue, choose among a set of predefined disciplines

(e.g. FIFO, LIFO, priority) or change the service time

distribution.

But there are a lot of important examples, where the

behaviour of the queue selection process or of the enti-

ties in the queue is more complex [3]. In this benchmark

we will concentrate on the following three scenarios:

• Jockeying: the last entity in one of a set of FIFO

queues can switch to another shorter queue.

• Reneging: entities wait in the queue only for a

fixed maximal time and leave the queue and the

system, if they are not served before.

• Classing: entities have a class attribute, similar to

a priority, and advance to the front of the queue,

when an external operator calls for their class num-

ber.

In a standard FIFO queue, an entity can only leave when

it reaches the front of the queue. In contrast the three

examples introduce additional ways to access entities

inside a queue: detach the last element (jockeying),

detach any element (reneging) or reorder all elements

(classing). Frequently the standard queue components

defined in simulation environments do not offer such

access. This can make the implementation of a non-

standard queue rather complicated, introducing a lot of

additional internal events [4].

SNE 29(3) – 9/2019
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All three examples are variations of a simple basic

queueing system containing four standard FIFO queues

and servers. Its implementation should be straightfor-

ward, but it can be useful nevertheless, in order to scru-

tinize the exact system behaviour in the case of concur-

rent events. In the context of mainly stochastical pro-

cesses this seems to be an unlikely case, but it is impor-

tant e. g. to control the exact order of event cascades

[5].

Therefore the models in this benchmark have to be

implemented in two versions: A smaller deterministic

model allows for exact comparisons and outputs plots of

its dynamic behaviour, while a larger stochastic model

produces statistical data of some relevant system vari-

ables.

1 Basic Queuing System
The simple queueing system shown in Figure 1 forms

the basis of all examples. Its main purpose is to define

all the details that are identical for the following special

cases, but it also allows for some interesting variations

that will be studied in the benchmark.

G

1

2

3

4

Figure 1: Basic queueing system with four queues.

The system contains a generator that creates a given

number nE of entities with fixed or stochastic interar-

rival times tA, the first one starting always at t = 1. The

entities have id attributes 1 . . .nE that are given in order

of creation. They enter the system of nQ = 4 numbered

queues and servers, choosing the shortest line, includ-

ing the server allocation. In case of several queues with

minimal length the one with the smallest number is cho-

sen. The queues have a FIFO (“First In First Out”) dis-

cipline and a potentially infinite capacity. Each server

has a capacity of one and a fixed or stochastic service

time tS.

After being served the entities leave the system, e.

g. they are terminated. The simulation stops, when all

nE entities have been terminated.

The deterministic version has nE = 100 entities,

constant interarrival time tA = 1 and constant service

time tS = 4.5. Its simulation should produce two plots,

one showing ids(t), i.e. the ids of the last 20 outgoing

entities over their termination time, preferably as stem

or bar plot, the other the total queue length lqt(t) (i.e.

the sum of the four queue lengths, without the server

allocation) over the complete simulation time.

The stochastic version uses nE = 500 entities, the

interarrival times are exponentially distributed with a

mean value of tA = 1. The service times are computed

using a symmetric triangular distribution with the most

likely value tS = 4.5 and a half-width ΔtS = 2, i. e. the

possible values range from tS,min = 2.5 to tS,max = 6.5.

The simulation should output the maximal and the av-

erage value of the total queue length lqt(t) (again de-

fined as the sum of the four queue lengths, without the

server allocation), where the average is defined as time

average over the complete simulation time. Additional

results are the maximum and average of the queue wait-

ing times tq,i of entity i, where the service time is not

included and the average is taken over all entities.

These two base models are pretty much standard,

their implementation should present no difficulties. The

two versions should be basically identical, especially

no optimisations are allowed that depend on the special

parameters of the deterministic input or server process.

The above description is not complete, insofar as

the concrete order of concurrent events is not specified.

This is an important issue at least for the deterministic

version, where the results actually depend on such fine

details. Therefore the concurrency order is generally

specified in the following way:

1. an entity leaves a server,

2. a queued entity enters a server,

3. a new entity enters the system and chooses a queue.

For the variants described in the following sections ad-

ditional event types may occur and the concrete order

will be fixed accordingly. To study the methods, how

the order of concurrent events can be fixed in a sim-

ulation environment, this benchmark includes another,

optional model, namely a variant of the deterministic

basic model with another concurrency order:

SNE 29(3) – 9/2019
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1. a new entity enters the system and chooses a queue,

2. an entity leaves a server,

3. a queued entity enters a server.

Another interesting problem is, how a simulation pro-

gram deals with large systems. Especially for standard

graphical environments the creation of a lot of queues

and servers with copy and paste is a nuisance, there

should be better ways to cope with the size. Therefore

the benchmark includes another optional model, a vari-

ant of the stochastic version with 40 queues and servers.

All parameters are as before except for the following:

nQ = 40, tA = 0.1, nE = 5000.

2 Jockeying Queues

In a system with several queues jockeying means the

process that an entity moves from one queue to another,

usually shorter queue [3]. In the context of this bench-

mark it is specified in detail as follows:

• Jockeying happens immediately, when a queue

(incl. server) is at least shorter than another

one.

• In this case the last entity of the longer (source)

queue leaves its queue and becomes the last entity

of the shorter (destination) queue.

• If there are several destination queues, the one with

the smallest queue number is chosen.

• In case of several possible source queues, the one

is chosen that is nearest to the destination queue,

e. where the absolute value of the difference of

their queue numbers is minimal. If there are two

such source queues (one on each side of the desti-

nation queue), the one with the smallest number is

selected.

To complete the specification the order of concurrent

events is given as:

1. an entity leaves a server,

2. a queued entity enters a server,

3. a jockeying entity changes its queue,

4. a new entity enters the system and chooses a queue.

Both variants of the basic model have to be aug-

mented with the described jockeying behaviour. All pa-

rameters remain the same, as well as the standard output

graphs and statistical values. For a jockeying entity the

queue waiting time is defined as the sum of its waiting

times in all queues it has visited (possibly many). Ad-

ditionally the stochastic model should output the total

number of jockeying events, while the output of the de-

terministic version should include a table showing the

time of each jockeying event, the id of the jockeying

entity and the numbers of the source and the destination

queue. For conciseness, only the first five and the last

five rows of the table have to be included in a bench-

mark report.

3 Reneging Queues
In this model entities that have entered a queue can

leave it, before they are being served. This behaviour is

called reneging [3]. There are many possible strategies,

when entities renege, but in the benchmark example it

is simply done, when the maximal waiting time tR = 9

is reached. The order of concurrent events is as in the

standard case, with the additional requirement that en-

tering a server takes precedence over reneging, i. e. the

order is:

1. an entity leaves a server,

2. a queued entity enters a server,

3. a queued entity reneges,

4. a new entity enters the system and chooses a queue.

Again both versions of the basic queueing system have

to be extended to include the reneging of entities, using

identical parameters and output graphs resp. values. For

the computation of the average queue waiting time the

time of the reneging entities – being tR of course – is in-

cluded. In addition the deterministic model should out-

put a table of time and id of all reneging entities, while

the stochastic model simply shows their total number.

4 Classing Queues
The last example system, called classing queues, is the

most complex. It is inspired by a typical situation dur-

ing the boarding of a plane: An operator calls “all pas-

sengers with seat numbers 15 – 30” to the front of the

queue.
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class = op. call

6 35 4 1 27

6 137 25 4

Figure 2: Result of an operator call (class ∧
= color).

To mimic this each entity i is supplied with a fixed in-

teger class ci, where 1 ≤ ci ≤ nC, with the number of

classes given as nC = 5. At certain times an operator

calls for a class number, whereupon all entities with this

class procede to the front of their queues. The relative

order of the entities within this class remains intact, as

does the order of the other entities among themselves

(cf. Figure 2). Such a behaviour is similar to the stan-

dard priority queue, with the essential difference, that

the meaning of “high priority” changes at runtime.

As before the classing behaviour has to be included

in both variants of the basic queueing system. The way

entities are assigned their class is different for the vari-

ant models: In the deterministic case the classes ci are

dealt in a round robin way in ascending order, starting

with 1. In the stochastic version they are chosen ran-

domly with equal probability 1/nc for each class. An

entity can only proceed to the server, if its class is the

currently called class.

Unlike the boarding example, which ends after the

boarding process is completed, the here defined “class-

ing queue” should possibly run forever. Therefore the

exact behaviour of the operator is defined as follows:

• Initially it waits for a fixed time tC = 10, during

which all incoming entities remain in the queue.

• After that it calls the classes in descending round-

robin order, starting with the highest one (nC = 5).

This defines the current class identically for all

queues, i.e. there is only one operator for the whole

system.

• After a call it waits, until all entities of the cur-

rent class have been served, before it calls the next

class.

• If there are no entities in the system, the operator

is stalled, until a new entity arrives.

The call of the operator has lowest priority among

concurrent events, apart from that the order is as in the

standard case:

1. An entity leaves a server,

2. a queued entity enters a server,

3. a new entity enters the system and chooses a queue,

4. the operator calls a new class and the queue is re-

ordered accordingly.

The standard output graphs resp. statistical values have

to be supplied, together with a table of the average and

maximal values of the queue waiting times tq,i for each

class, in both variants.

5 Specification of all
Benchmark Tasks

All benchmark models have been described above with

their exact parameters, together with the requested out-

puts of corresponding simulation runs. For easier ref-

erence, this section summarizes all items that a bench-

mark report should contain.

Basic Queuing System

1.1 A short description of the relevant parts of the ba-

sic model, using plots of the component structure,

code snippets or whatever may be appropriate to

understand the basic idea of the implementation.

1.2 plots of ids(t) and lqt(t) (deterministic model),

1.3 results for max. and avg. of lqt(t) and tq,i (stochas-

tic model),

1.4 (optional) a comparison of the implementations of

the two concurrency variants together with a plot

of ids(t) for the variant model,

1.5 (optional) a comparison of the implementations of

the standard and large stochastic models together

with max. and avg. of lqt(t) and tq,i for the large

model.
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Jockeying Queues

2.1 A short description of the implementation of the

jockeying queues,

2.2 plots of ids(t) and lqt(t) and a table displaying the

first five and the last five jockey events (determin-

istic model),

2.3 results for max. and avg. of lqt(t) and tq,i and the

number of jockey events (stochastic model).

Reneging Queues

3.1 A short description of the implementation of the

reneging queues,

3.2 plots of ids(t) and lqt(t) and a table displaying the

reneging events (deterministic model),

3.3 results for max. and avg. of lqt(t) and tq,i and the

number of reneging entities (stochastic model).

Classing Queues

4.1 A short description of the implementation of the

classing queues,

4.2 plots of ids(t) and lqt(t) and a table displaying

class statistics (deterministic model),

4.3 results for max. and avg. of lqt(t) and tq,i and a

table displaying class statistics (stochastic model).

Solutions should be accompanied by the complete

source code of all models to make them accessible on

the ARGESIM Benchmark server.

6 Conclusion
Depending on the simulation environment used, some

of the tasks can be very easy or may require tricky mod-

eling and implementation ideas. Probably a special dif-

ficulty will be to guarantee the specified order of con-

current events. The production of plots and statistical

results tests the corresponding capabilities of the sim-

ulation environment, but can of course be done using

data export and external programs.

Since all system examples are rather small and don’t

need a special mathematical or modeling background,

the benchmark is suited for beginners in the field of

modeling and simulation.
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Abstract.  The System Entity Structure (SES) is a high 
level approach for variability modeling, particularly in 
simulation engineering, which is under continuous de-
velopment. In this context, an enhanced framework is 
introduced that supports dynamic variability evolution 
using the SES approach. However, the main focus is to 
start a discussion about a set of design patterns, which 
were developed to analyze the tree design and compu-
ting aspects of System Entity Structures. As development 
of our MATLAB-based SES toolbox for construction and 
pruning of SES trees proceeded, the necessity to have 
some generalized examples for testing and verification 
came more and more into awareness. We propose a set 
of design patterns that, if completely representable and 
computable by a certain tool, support all aspects of SES 
theory. In addition, the patterns give users substantial 
support for developing SES models for other applica-
tions. 

Introduction
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1.3 Extended SES/MB Infrastructure 

Execution 
Unit Experiment Control

Figure 1: Extended SES/MB-based infrastructure. 
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1.4 Software Tools for the Extended SES/MB 
Infrastructure 

The SES 
Toolbox for Matlab/Simulink
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Figure 2: First design pattern for mandatory sections. 

a b
c

Design Pattern #2 – Multi-Aspect Node

as
b

Figure 3: Design pattern for mandatory sections with a 
multi-aspect node. 

as
b

b

Design Pattern #3 - Specialization Siblings

a
b c d e

Figure 4: Design pattern for specialization siblings. 
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Design Pattern #4 - Specialization Node
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a  b  c

Design Pattern #5 - Aspect Siblings

Figure 5: A simple specialization node. 

a
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Design Pattern #6 – Multi-Aspect Siblings

a b1
b2 b3 c1 c2

Figure 6: Aspect siblings result in an alternative  
selection. 

Design Pattern #7 - Aspect and Multi-Aspect 
Siblings

Figure 7: Multi-aspect siblings behave like  
aspect siblings. 
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2.3 Optional Tree Sections - Design  

Pattern #8  

a b

Figure 8: Optional sections expressed by specialization 
nodes with the NONE element. 

2.4 OR Tree Sections - Design Pattern #9  

a b c
b bs c
cs

aDEC

3 Combined Design Patterns 

Figure 9: OR expressed by aspect nodes followed by 
specializations with NONE elements. 

3.1 Design Pattern #10 - Two Specialization 
Nodes in One Path 

Figure 10: Inheritance of attributes at two  
specialization nodes in one path. 
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Figure 11: A specialization with a succeeding aspect. 

aSPEC
c d

e
cSPEC

3.2 Design Pattern #11 – Specialization with 
Succeeding Aspect 

a b c
b d e

3.3 Design Pattern #12 - Specialization and 
Aspect Siblings 

Figure 12: Aspects can become siblings by resolving a 
specialization. 

a
b c d e

b c f g
e

3.4 Design Pattern # 13 - Several Multi-
Aspects in a Path 

bMASP
b b1 b2,

bMASP b1MASP b2MASP

aMASP aDEC

b1MASP b2MASP
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Figure 13: Successive multi-aspects with variable num-
ber of replications. 

3.5 Design Pattern #14 – Selection 
Constraints 

require
exclude

c d
c

a1SPEC d a2SPEC

d b

Figure 14: Variant restriction with selection constraints 
and semantic conditions. 

4 Conclusion and Future Work 
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Abstract. Powder coating and paint-spray lines are often 
complex production plants because of many dynamical 
dependencies, limited bu er space and sequence de-
pendent changeover times. We have developed a generic 
simulation and optimization platform that enables the 
engineers to design more performant and energy 
e cient facilities and the production planners to in-
crease productivity through simulation-based optimiza-
tion. The simulation environment builds on a generic 
modelling library that captures all variations of such 
facilities. ‘Executable’ models are generated automatical-
ly from annotated CAD layouts. As a result, the system 
smoothly integrates with the engineering process. Once 
the facility is in use, the fully speci ed virtual plant is used 
for simulation-based scheduling, employing a combina-
tion of a generic priority-based heuristic and a variant of 
simulated annealing. We discuss how these two aspects 
of the system render it an important innovation for the 
painting line industry and show rst results from the 
scheduling system. 

Introduction 
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Sim-
Lack Simulation Lackieranlagen

1 Automatic Model Generation 
from CAD Layouts 

1.1 The generic model 

Power and Free 

facility con guration 

• positions 
• segments 

• decision points 

• processes 
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•

•

Figure 1: Example snippets from a CAD layout. Segment (a) 
has three positions in longitudinal direction; (b) is 
a transversal bu er where hangers exit in the 
same direction as they enter, i.e. no change of 
orientation; (c) is a transversal bu er with change 
of direction; and (d) is a diagonal bu er without 
change of direction. 

1.2 The CAD-based domain speci c language 

• Processes

LoadingPoint

· P001 

· P002 

Buffer1

· P003 

· 
· P010 

• Segments

P000-P002_0 

P002-P010_1 
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P001 

P010

last position of the preceding seg-
ment last position of the current segment

P000-P002_0 

P000

P002

_0 

_1 

2 Simulation-based 
Optimization 

2.1 Priority-based heuristic 
• sorting priorities

•

•

• n 
n

•

2.2 Simulated annealing for re nement 

simu-
lated annealing

•

• f 
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•

e f / i 

f 
i 

i

i 

•

single ad-
jacent interchange

i 

2.3 Preliminary results 

3 Summary and Outlook 

SimLack 

SimLack

Figure 2: Comparison of di erent algorithms in terms of 
the distribution of the objective values 
(makespan) from evaluated job sequencies in  
the course of the optimization runs. 
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SimLack 

•

•

•

•
SimLack 
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Abstract. The oHMint project is an initiative with the goal 
of providing an online course and learning platform for 
STEM students of higher mathematics. Its flexible design 
allows it to be used for self-study as well as blended learn-
ing scenarios including flipped classrooms. In a pilot pro-
ject in 2017/18 the chapter Differential Calculus is being 
produced as a prototype of an oHMint unit. This pilot is 
organized and funded through the Hamburg Open Online 
University, with technical support and implementation by 
integral-learning GmbH. It is intended as a catalyst for the 
future development of the full oHMint course spanning 
four semesters. A unique characteristic of oHMint is its 
broad supporting base among a variety of German institu-
tions in the form of the OMB+ consortium. 

Introduction 

1 Background of oHMint 
1.1 OMB+ mathematics bridging course 
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1.2 The Hamburg Open Online University 

2 Modularisation and Scope 
2.1 Course structure 

2.2 Content of the first-semester course 

•

•

•

3 Didactical Concepts of oHMint 
3.1 Didactical methods 
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3.2 Serious games and gamification 

Badges

Exercises in game form

3.3 The advantage of the oHMint concept 

4 Flipped Classroom 
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5 Conclusions 

Differential Calculus 

Differential Calculus 
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Abstract. Truck drayage transports in the port connect 
container terminals with other logistics nodes as empty 
container depots, freight stations or customs stations. 
Due to the large proportion of drayage transports in the 
overall truck arrivals at container terminals and their 
relatively high costs in the maritime transport chain, 
drayage transports have high importance in port pro-
cesses. To reduce peaks in truck arrivals, container ter-
minals more and more often implement truck appoint-
ment systems (TAS), which require trucking companies to 
book speci c time windows for handling prior to their 
transports. Besides on their impact on the container 
terminals, these TAS also e ect the other stakeholders in 
the drayage net- work, which has been neglected in sci-
enti c studies so far. This study aims to analyze the 
e ect of TAS capacity and utilization on the arrival times 
at other logistics nodes as well as on the number of 
successfully executed orders per truck. 

Introduction 

1 Port Drayage Operations 
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2 State of Research 

3 Simulation Study 
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4 Experimental Design 

Table 1: Plan of experiments. 

 
Figure 1: Successfully executed orders per truck and day. 

5 Simulation Results 

Figure 2: Truck arrival times at all types of logistics nodes 
for Exp. 1,3,4,6,7 and 9. 
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Figure 3: Detailed truck arrival times for Exp. 1 and 9. 

6 Conclusion and Outlook 
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Abstract. The most important design principles of Indus-
try 4.0 are decentralization and intelligence. The entities, 
like resources and materials, can make decisions on their 
own by means of cyber-physical systems. For research 
purposes, we unify cyber entities and physical entities 
and build an agent-based simulation model. The agents 
learn knowledges offline during simulation runs and 
become smarter and smarter. The model will finally 
connect to the physical systems and carry out online 
decision-making. The study is the first stage of the whole 
project. A framework for the agent-based simulation is 
developed and an agent-based model of the job shop 
production including release agents, machine group 
agents, and job agents are built. 

Introduction

1 Agent-based Simulation with PIW 

SIM = I TM ABM O
I TM ABM O
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1.1 Individual Agent 

Figure 1: Structure of individual agent. 

Agent Initialization 

Behavior Controller 

Message Handler 

1.2 Time Manager 

Figure 2: Structure of the time manager. 

Behavior of the Time Manager 

Activation Point Lists in the Time Manager 

1.3 Agent-based Model 
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Figure 3: Structure of the Agent-based Model. 

2 Agents in Job Shop Production 

2.1 Release Agent 

Figure 4: The release agent with one buffer. 

Product Data in the Release Agent 
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Release Policies of the Release Agent 

Communication with the Time Manager and 
Other Agents 

2.2 Job Agent 

Behaviors and Life cycle of the Job Agent 

2.3 Delays and Activations in the Job Agent 

 
Figure 5: Lifecycle of a job agent. 
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Figure 6: Structure of the machine group. 

2.4 Machine Group Agent 

Behaviors of Machine Group Agent 

Dispatch and Allocation Rules in Machine Group 
Agent 

Figure 7: Behavior flow of a machine group agent. 

Delays and Activations in Machine Group Agent 

2.5 Communication among the Agents 
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3 Agent-based Simulation of the 
Job Shop Production 

3.1 Overview of the Simulation 

Production Data 

Simulator for the Job Shop Production 

Performance Measures 

3.2 Static Structure of the Simulator 

Figure 8: Communications among the agents and the time manager. 
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Figure 10: Static structure of simulator. 

4 Applications 

Figure 9: Agent-based simulation of the job shop production. 
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5 Conclusions 

References 
Industry 4.0. 

Cyber physical systems in the context of Indus-
try 4.0 2014 IEEE International Conference on Au-
tomation, Quality and Testing, Robotics

Internet of Things. 

Design Principles 
for Industrie 4.0 Scenarios 2016 49th Hawaii Inter-
national Conference on System Sciences (HICSS)

Agent-based Simulation 
with Process-interaction Worldview ASIM 2018 24. 
Symposium Simulationstechnik

A framework for agent-oriented 
parallel simulation of discrete event systems Proceed-
ings of the Winter Simulation Conference

Intelligent dispatching in dynamic 
stochastic job shops 2013 Winter Simulations Con-
ference (WSC)

Simulation-based Dispatching in 
Job Shops ASIM 2014 22. Symposium Simula-
tionstechnik

Real-time job shop 
scheduling based on simulation and Markov decision 
processes 2017 Winter Simulation Conference 
(WSC)



ARGESIM Benchmark C11 ’SCARA Robot’:
Comparison of Basic Implementations in EXCEL

and MATLAB
Olga Rekova1,2, Nicole Pelzmann1,2, Philipp Mandl1,2, Maximilian Hoffmann1,2,

Horst Ecker2*, Andreas Körner1, Martin Bicher1,3, Felix Breitenecker1

1Mathematical Modelling and Simulation Group, Inst. of Analysis and Scientific Computing
2Inst. of Mechanics and Mechatronics, 3Inst. of Information System Engineering
1 TU Wien, Wiedner Hauptstrasse 8-10, 1040 Vienna, Austria; *horst.ecker@tuwien.ac.at

SNE 29(3), 2019, 149 - 158, DOI: 10.11128/sne.29.bne11.10488

Received: November 10, 2018; Revised: March 13, 2019;

Revised: July 25, 2019; Accepted:July 30, 2019

SNE - Simulation Notes Europe, ARGESIM Publisher Vienna

ISSN Print 2305-9974, Online 2306-0271, www.sne-journal.org

Abstract. 

Introduction
ARGESIM Benchmark C11 ’SCARA Robot’ is based 
on a mechanical model for a three-axis SCARA robot 
(Selective Compliance Assembly Robot Arm).

The three degrees of freedom are constituted by two

vertical revolute joints (angles q1, q2) and one vertical

prismatic joint (distance q3) as shown in Figure 1.

Such a system can be fully described by an implicit

second-order system of differential equations:

M�̈q =�b (1)

Here �̈q = (q̈1, q̈2, q̈3)
T represents the second derivative

of the joint vector, and M is the mass matrix, which

has a block-diagonal form and can be inverted symbol-

ically:

Figure 1: Three-axis SCARA robot, three degrees of freedom

q1 (rotational), q2 (rotational), q3 (translational). [1].
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M =

⎡
⎣

ma11 ma12 0

ma21 ma22 0

0 0 ma33

⎤
⎦ (2)

The components of the mass matrix are given in the

definition of the benchmark [1], but can also easily be

derived using Lagrangian mechanics (neglecting the ro-

tational kinetic energy of the load m3L and of the motor

for the vertical axis):

ma11 = Θ1 +2Θ2cos(q2)+Θ3

ma12 = Θ2cos(q2)+Θ3

ma21 = ma12

ma22 = Θ3

ma33 = m3L +Θ3motu2
3

Here Θi are the moments of inertia. These moments are

calculated based on the assumption that the two physi-

cal links are two rods of mass m1 and m2 with homoge-

neous mass distribution along their length L1 and L2.

The right-hand side�b = (b1,b2,b3)
T is made up of

the following equations, whereby T1 and T2 are the joint

torques and T3 is the joint force - inputs for the uncon-

trolled systems:

b1 = T1 +Θ2(2q̇1q̇2 + q̇2
2)sin(q2)

b2 = T2 −Θ2q̇1
2sin(q2)

b3 = T3 −m3Lg

For operation, servo motors for each axis drive the robot

following a specific control scheme (joint torques and

joint force are proportional to the current of the respec-

tive motor). The electrical relationship of the armature

of a robot servo motor is given by a first order differ-

ential equation for the current Ii of the servo motors,

whereby the current Ii must be limited to Iai:

İi = gI,i =
Uai − kTi ui q̇i −RaiIai

Lai
, i = 1,2,3

Iai = [−Imax
i ≤ I1 ≤ Imax

i ], i = 1,2,3 (3)

Here kTi , ui, Rai, and Lai are parameters, the control

voltages Ui and Uai resp. result from PD control for

point-to-point movement with target joint position vec-

tor �̂q = (q̂1, q̂2, q̂3)
T :

Ui = Pi(q̂1 −qi)−Diq̇1], i = 1,2,3

Uai = [−Umax
i ≤U1 ≤Umax

i ], i = 1,2,3 (4)

1 Explicit State Space Model

Challenge of this SCARA robot benchmark report was

a proper implementation in the spreadsheet tool EX-

CEL and the comparison with a (basic) MATLAB im-

plementation. EXCEL is no simulator, it does not pro-

vide ODE solvers or other simulation tools. But simple

ODE solvers can be easily implemented by means of

recursive cell update in columns. Consequently, solver

choice was explicit Euler ODE solver and explicit Heun

ODE solver, for an explicit state space

�̇x = �f (�x) (5)

given on a grid t0, t1, ..., tn,�xi =�x(ti) with constant step-

size h = ti+1 − ti by

�x E
i+1 = �xi +h ·�f (�xi) (6)

�xH
i+1 = �xi +

h
2
· (�f (�xi)+�f (�xi +h ·�f (�xi)))

= �xi +
h
2
· (�f (�xi)+�f (�x E

i+1)) (7)

To formulate the robot with servo motors and control in

explicit state space form (5), first the second derivatives

in (1) were replaced by three additional states, and the

currents for the servo motors in (3) were also integrated

in the state space, resulting in a 9 by 9 implicit system:

A(�x) ·�̇x =�g(�x) (8)

A =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

ma11 ma12 0 0 0 0 0 0 0

ma21 ma22 0 0 0 0 0 0 0

0 0 ma33 0 0 0 0 0 0

0 0 0 1 0 0 0 0 0

0 0 0 0 1 0 0 0 0

0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 1

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

�̇x = (q̈1, q̈2, q̈3, q̇1, q̇2, q̇3, İ1, İ2, İ3)
T

�x = (q̇1, q̇2, q̇3,q1,q2,q3, I1, I2, I3)
T

�g(�x) = (b1,b2,b3, q̇1, q̇2, q̇3,gI,1,gI,2,gI,3)
T

As the mass matrix (2) can be inverted symbolically,

also the matrix A(�x) in (8) can be inverted symbolically,

so that the so-called semi-linear implicit state space de-
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scription (8) can be made explicit:

�̇x = A(�x)−1 ·�g(�x) = �f (�x) ( )

The explicit state space description (9) can now directly

be inserted in the algorithm for the Euler solver (6) or

Heun solver (7), if the limitations for the servo motor

currents due to (3) are not necessary (otherwise for the

limitations a special implementation must be used). The

simple Euler solver (6) is of approximation order 1 and

has a limited area of stability, so that an appropriate

small step size must be used. The Heun solver (7) –

which starts with an Euler step and improves the result

by the trapezoidal rule – is of approximation order 2 and

has also a limited area of stability, but allowing slightly

bigger step sizes than Euler solver.

As conclusion, Task A – Implicit Model Handling is

performed by transformation into an explicit state space

description for proper use with explicit ODE solvers.

2 Implementation of
Point-to-point Motion

The second task Task b - Point-to-Point Movement re-

quires a proper implementation and simulation in the

time domain for a point-to-point movement of the robot

arm. This benchmark study compares an EXCEL im-

plementation and a MATLAB implementation based on

explicit Euler solver and explicit Heun solver using the

explicit state space description (9), with modifications

for the limitations of the currents. For better compar-

ison, the algorithmic formulations in EXCEL and in

MATLAB are as ’near’ as possible, and no EXCEL

macro features and no MATLAB modules are used.

2.1 Euler implementation – EXCEL

EXCEL is no simulator, it does not provide ODE

solvers or other simulation tools. But simple ODE

solvers can be easily implemented by means of recur-

sive cell update in columns.

Figure 9 (see last section) shows parts of the

spreadsheet implementation. There, the first row de-

notes time and states t q1dot q2dot q3dot q1
q2 q3 I1 I2 I3 in columns P Q R S T U V
Z AA AB, and the second row contains the initial val-

ues – all zero.

The following rows are recursive updates for time

ti+1 = ti + h in column P, and due to (6) Euler integra-

tion xi+1 = xi +h · f (xi) in columns P Q R S T U V
Z AA AB for the states q̇1, q̇2, q̇3,q1,q2,q3, I1, I2, I3, in

EXCEL notation for instance given

for time t
P3: = P2 + h
P4: = P3 + h
P5: = P4 + h
... ...

for state q̇1

Q3: =Q2+h*f1(Q2 R2 S2 T2 U2...)
Q4: =Q3+h*f1(Q3 R3 S3 T3 U3...)
Q5: =Q4+h*f1(Q4 R4 S4 T4 U4...)
... ...

for state q1

T3: =T2+h*f4(Q2 R2 S2 ...)=T2+h*Q2
T4: =T3+h*f4(Q3 R3 S3 ...)=T3+h*Q3
T5: =T4+h*f4(Q4 R4 S4 ...)=T4+h*Q4
... ...

Here the formula functions f1,f2,...,f9 cor-

respond to the derivative vector ( f1, f2, ..., f9)
T .

f1,f2,f3 are relatively complicated, as they result

from symbolic inversion of the mass matrix (2) – they

need auxiliary variables for simplification (see Figure

10, last section); f4,f5,f6 are trivial, as they are only

integrating the velocities (see above); and f7,f8,f9
are complicated because of the state limitations due

to (3) and (4) – the classical problem of space vari-

ables which must be limited. The following code snip-

pet shows the EXCEL formula for the Euler update of

x1 = q̇1:

q1dot,i = q1dot,i-1+h*
(-ma22/(ma12,i*ma21,i-ma11,i*ma22)*
(u_1*3^0,5/2*kt_1*Ia1,i-1+Th_2*
(2*q1dot,i-1*q2dot,i-1+q2dot,i-1^2)*
SIN(q2,i-1))+ma12,i/

(ma12,i*ma21,i-ma11,i*ma22)

*(u_2*3^0,5/2*kt_2*Ia2,i-1-Th_2*
q1dot,i-1^2*SIN(q2,i-1)))

The index i hereby implies the time step, the values

for these variables have to be calculated for each time

step in the EXCEL sheet – in the EXCEL formulas all

variables with a time index are replaced with the respec-

tive cell name. Variables without an index are constant

and are named cells.

In order to implement the case distinction for the

current of the motors an interim result for the current

is calculated, based on the ODE and the limitations for

current and voltage due to (3) and (4). These interim
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for the MATLAB Euler integration it is needed to make

use of IF-statements with logic queries to implement

the equations of the current and the voltage of the mo-

tors in MATLAB. These IF-statements are embedded

within the ode solver’s FOR-loop.

First results for the point-to-point motion of the tool

tip in 3D space using the Euler solver with a step size

of 0.0004 show a reliable behaviour (see Figure 2). The

kinematic restrictions result in a bend of the path toward

the end and the target position for q1 and q2 is reached

before that of q3.

Figure 2: Point-to-point motion of the tool tip in 3D space

(Euler solver, MATLAB, step size 0.0004).

2.3 Heun Implementation –

The Heun solver requires two evaluations of the deriva-

tive function vector �f (�x), the first �f (�xi) for the Euler

approximation (6) by �xi
E
+1 =�xi + h · �f (�xi), and the sec-

ond �f (�xi
E
+1) for the Heun correction due to (7).

For both slope vectors, in the EXCEL implementa-

tion now auxiliary variables (new columns) are used:

K1_1,...,K1_9 for �f (�xi), and K2_1,...,K2_9
for �f (�xi

E
+1) (see Figure 10, last section). Using these

auxiliary variables, which also double the auxiliary

variables for components of the inverted mass matrix,

the Heun step for the first state q1_dot (being x1(ti+1))

becomes:

K1,1,i = q1ddot,i-1 = -ma22/

(ma12,i-1*ma21,i-1-ma11,i-1*ma22)*
(u_1*3^0,5/2*kt_1*Ia1,i-1+Th_2*

calculations allow to limit the integration on the deriva-

tive, instead on the output: Since these interim results

could result in values above the given threshold for

these quantities an IF-statement is used to check if they

are above their maximal or below their minimal values.

If the interim results are outside the allowed region the

given boundary values are used for the calculations, and

if they are within the allowed region the interim values

are used – see following code snippet:

U1,i = P_1*(q1_t-q1,i)-D_1*q1dot,i

U1a,i = IF(ABS(U1,i)>U_1maxreg;
U_1maxreg*SIGN(U1,i);U1,i)
I1,i = I1,i-1+h*((U1a,i-1-kt_1*
u_1*q1dot,i-1-R_a1*Ia1,i-1)/L_a1)

I1a,i = IF(ABS(I1,i)>I_1max;I_1max*

SIGN(I1,i);I1,i)

2.2 Euler Implementation – MATLAB

MATLAB is a powerful numerical programming en-

vironment for any tasks, also for ’manual’ program-

ming of dynamic simulations. SIMULINK is a MAT-

LAB extension for graphical modelling and simulation

of dynamic systems based on input/output relations,

equipped with a powerful so-called ODE suite with

many different ODE solvers – from explicit Euler solver

to implicit stiff system solver with state event detection.

In MATLAB only a subset of this ODE suite is avail-

able, which does not include Euler solver and Heun

solver – but both solvers – named ODE1 and ODE2 –

can be downloaded from MathWorks as m-file [2]. As

basic ODE1 solver and basic ODE2 solver only termi-

nate on time conditions and do not provide state event

termination, for the tasks of this benchmark both solvers

had to be modified – for Task b - Point-to-Point Move-
ment using a simple IF-statement for terminating the

integration loop (state update loop) as soon as a certain

state is reached. For Task c - Collision Avoidance more

complex IF-statements are necessary to distinguish and

terminate the different simulation phases.

Generally, ODE solver libraries require precise for-

mulation of the derivative function �f (�x) and perform
the integration steps (the state updates) unconditionally

- so also MATLAB’s ODE suite does. That means that

derivatives can be limited in the formulation of the func-

tion, but states cannot be limited directly.

In case of the SCARA robot, the state variables for the

current must be limited in advance, which requires a

modification of the integration step. Consequently, also
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(2*q1dot,i-1*q2dot,i-1+q2dot,i-1^2)*
SIN(q2,i-1))+ma12,i-1/

(ma12,i-1*ma21,i-1-ma11,i-1*ma22)*
(u_2*3^0,5/2*kt_2*Ia2,i-1-Th_2*
q1dot,i-1^2*SIN(q2,i-1))

K2,1,i = q1ddot,pred,i-1 = -ma22/

(ma12,i-1*ma21,i-1-ma11,i-1*ma22)*
(u_1*3^0,5/2*kt_1*Ia1,pred+Th_2*
(2*(q1dot,i-1+h*K1,1,i-1)*
(q2dot,i-1+h*K1,2,i-1)+

(q2dot,i-1+h*K1,1,i-1)^2)*
SIN(q2,i-1+h*q2dot,i-1))+

ma12,i-1/

(ma12,i-1*ma21,i-1-ma11,i-1*ma22)*
(u_2*3^0,5/2*kt_2*Ia2,pred,i-1-Th_2*
(q1dot,i-1+h*K1,1,i-1)^2*
SIN(q2,i-1+h*q2dot,i-1))

q1dot,i = q1dot,i-1+(h/2)*
(K1,1,i-1+K2,1,i-1)

In the above EXCEL formula, the last two lines rep-

resent the Heun update due to (7).

Predicted values for limited variables as currents and

voltages are calculated separately within their bound-

aries, so in above formula no conditional statements are

necessary (but again the number of auxiliary variables

represented in new columns increase ):

U1pred,i = P_1*
(q1_t-(q1,i+h*K1,1,i))-

D_1*(q1dot,i+h*K1,1,i)

U1a,pred,i = IF(ABS(U1,pred,i)>

U_1maxreg;U_1maxreg*
SIGN(U1,pred,i);U1,pred,i)

I1a,pred,i = IF(ABS(I1,i+h*K1,1,i)>

I_1max;I_1max*SIGN(I1a,i+h*K1,1,i);

I1a,i+h*K1,1,i)

Despite the mathematical simplicity of the Heun

method the necessity of many auxiliary variables the

complexity of the calculations in EXCEL increases. A

better, but advanced EXCEL technique would be the

use of EXCEL macros for the derivative functions.

2.4 Heun Implementation – MATLAB

The implementation of the Heun method in MATLAB

directly follows the Euler implementation, but using

two evaluations of the derivative function with follow-

ing use of trapezoidal rule due to (7) in the state update

loop. Again the provided Heun solver has to be modi-

fied with respect to the state limitations for the currents

– with formula very similar to the above sketched EX-

CEL formula.

3 Obstacle Avoidance

The third task Task c - Collision Avoidance requires ex-

tension of the model description for handling a collision

avoidance manoeuvre. The obstacle, a box, is situated

at a certain x-position xobs, and has a certain height hobs.

If the tool tip of the robot gets too near to the obstacle in

the xy-plane (nearer than a critical distance dcrit), mo-

tion in xy-plane must stop, and the robot can move only

upwards in z-direction (q3-direction) as fast as possible,

until the height of the obstacle is reached. This collision

avoidance manoeuvre is given by condition formula

(d = xtip − xobs)� dcrit ∧ q3 < hobs )

3.1 Euler and Heun Implementation – EXCEL

For EXCEL implementation, same the principles as in

Task b - Point-to-Point Movement are used, but with

more complicated control actions depending on condi-

tions. Consequently, several IF-statements as well as

new auxiliary variables are added to implement the col-

lision avoidance manoeuvre, including Cartesian coor-

dinates for the positions.

During each step the distance d in x-direction be-

tween the tool tip and the obstacle due to (10) is calcu-

lated. As soon as this distance is smaller than the crit-

ical distance and the tool tip is not above the obstacle

height target x-position and target y-position are set to

the current x-position and current y-position, as well as

the boundaries for voltages of the motors are changed

to the emergency maximum. This new target position

as well as voltage maxima are kept until the tool tip has

risen above the obstacle height.

To realize the switch of the target position to the cur-

rent position an auxiliary variable d_mod is calculated

which is equal to the actual distance to the obstacle as

long as it is bigger than the critical distance, but frozen

after the distance falls below the critical value and the

tool tip is below the obstacle height. By referencing

to this d_mod and to the current z-position of the tool

tip, the variable boundaries can be changed comfort-

ably to their emergency maximums after the distance

falls below the critical distance, and all other calcula-
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tions are taken from formulas used in the implementa-

tion for Task b - Point-to-Point Movement. The EXCEL

formulas for this controlling d_mod are:

dmod,i = IF(AND(dmod,i-1<

d_crit;q3,i-1-h_obs<0);

d_mod,i-1;d,i)

q1_t,i = IF(AND(q3,i-h_obs<0;

d_mod,i<d_crit);q1,i-1;q1_t,i-1)

U1a,i = IF(AND(q3,i-h_obs<0;

d_mod,i<d_crit);IF(ABS(U1,i)>

U_1max;U_1max*SIGN(U1,i);U1,i);

IF(ABS(U1,i)>U_1maxreg;U_1maxreg*
SIGN(U1,i);U1,i))

The method of freezing d_mod is chosen to avoid

switching back to the original target position before the

tool tip has reached a height above the obstacle and

thereby oscillating around the critical distance.

The Heun implementation in EXCEL follows the

Euler implementation, but using for state update the

Heun solver with additional variables as given in Task b
- Point-to-Point Movement.

3.2 Euler and Heun Implementation –
MATLAB

The MATLAB implementation chooses a separation of

the dynamics in three phases: PD-controlled move-

ment to target position until obstacle detection, obsta-

cle avoidance movement until non-critical heights, and

PD-controlled movement to target position. For the first

phase, the ODE1 solver from Task b - Point-to-Point
Movement is used, extended by movement stop at obsta-

cle detection due to (10); the second phase is governed

by an modified ODE1 solver which uses the (simpler)

collisions avoidance control, until a non-critical height

is reached, and the third phase can make use of the

ODE1 solver from Task b - Point-to-Point Movement.
In MATLAB all results are concatenated:

y1 = ode1_1(@(t,y) reach_target(t,y),

tspan,y0);

y2 = ode1_2(@(t,y) avoid_obs(t,y),

tspan,y1(length(y1),:));

y3 = ode1_3(@(t,y) reach_target(t,y),

tspan,y2(length(y2),:));

integration loop of ODE1_1 if the tool tip drops be-

low the security threshold due to (10). The second IF-

statements stops the integration loop of ODE1_2, if the

tool tip has exceeded the obstacle heights, and the inte-

gration loop of ODE1_3 stops when the tool tip reaches

the target position:

if 1 - (abs(L1*cos(Y(4,i+1)) +

L2*cos(Y(4,i+1)+Y(5,i+1)) - xobs)

<=dcrit && (Y(6,i+1)<hobs)) == 0

if (1 - ((Y(6,i+1) - hobs)>hsafe)) == 0

if (abs(Y(4,i+1) - 2) < 0.001

& abs(Y(5,i+1) - 2) < 0.001

& abs(Y(6,i+1) - 0.3) < 0.001) - 1 == 0

To detect the obstacle, the tool tip position is cal-

culated and an IF-statement checks whether the posi-

tion exceeds any restriction. Afterwards when the event

is detected the position of the tool tip is locked in x-

direction and y-direction, and the second ode solver

started.

To detect the end of the obstacle, another IF-statement

compares the current tool tip height with the obsta-

cle height and stops the solver as soon as the tool tip

exceeds the obstacle height. Thereafter the last ODE

solver takes over and lets the robot move freely until

the tool tip arrives at the designated position.

The Heun implementation simply replaces the mod-

ified Euler ODE1 solver by the modified Heun ODE2

solver for construction the three different Heun solvers

ODE2_1, ODE2_2, and ODE2_3 for the three phases.

4 Results – Comparison –
Discussion

In order to compare the different solutions between

MATLAB and EXCEL on the one side, and between

Euler solver and Heun solver, all simulations are per-

formed with the same step size h. Results from EX-

CEL simulations are imported into MATLAB and plot-

ted with MATLAB plot features.

The choice of a proper step size is a critical task. Eu-

ler solver and Heun solver are explicit solvers, so they

have limited stability regions, and so the step size is

also limited – on the other hand side small step sizes

result in a very big number of rows in the EXCEL im-

plementations - a minimum of 3000 in the calculated

simulations.

In the implemented ODE solvers IF-statements

(given below) stop the integration loop on occurence

of a specific event. The first IF-statements stops the
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4.1 Results point-to-point motion

The reliable results in Figure 2 for the point-to-point

motion of the tool tip in 3D are calculated with a step

size of h = 0.0004. This step size requires about 7000

rows in EXCEL.
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Figure 3: States q1, q2 and q3 over time for Task b -
Point-to-Point Movement, Euler solver with step size
0.001. EXCEL solutions (dotted lines) and MATLAB
solutions (solid lines) show negligible differences.
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Figure 4: States q1, q2 and q3 over time for Task b -
Point-to-Point Movement, Euler solver with step size
0.002. EXCEL solutions (dotted lines) and MATLAB
solutions (solid lines) differ significantly.

Time domain results for the joint coordinates with

same step size h= 0.0004 and step size up to to step size

of h = 0.001 (only 3000 rows necessary) coincide for

EXCEL and for MATLAB implementation – ’classical’

correct results for this benchmark, as given in Figure 3.

Experiments with the step size in Task b - Point-to-
Point Movement indicate, that the step size h = 0.001 is

a ’critical’ maximal allowable step size. Figure 3 com-

pares the MATLAB results and the EXCEL results for

this step size h = 0.001 and shows graphically a good

coincidence; also a numerical comparison results in a

minor expected deviation.

But for a step size of h = 0.002 and bigger the so-

lutions differ more significantly, as documented in Fig-

ure 4 graphically, and as checks of the numerical dif-

ferences proof. Interestingly, the differences of the

EXCEL solutions with h = 0.001 and h = 0.002 are

bigger than the differences of the MATLAB solutions

with h = 0.001 and h = 0.002. A possible reason is a

more sensitive behaviour of EXCEL due to accumulat-

ing round-off errors – a topic for further investigation

and better error parameter tuning in EXCEL.

Usually the use of a higher order ODE solver lets

expect more accurate results with the same step size, or

results with same accuracy using a bigger step size. Un-

fortunately this expectation does not hold for the Heun

solver in case of the investigates model, although he has

order 2. The stability region of the Heun solver extends

only in the imaginary direction for the eigenvalues. This

would allow bigger step sizes for oscillating behaviour,

being not the case in the investigated model. Conse-

quently also for the Heun solver the step size h = 0.001

is the critical maximal possible step size. A bigger step

h= 0.002 results in differences similar to that of the Eu-

ler solver with step size h = 0.002, and additionally the

EXCEL solutions are more stronger affected by round-

off errors, so that EXCEL results with Heun and step

size h = 0.002 are worse than EXCEL results with Eu-

ler and step size h = 0.002, especially EXCEL results

for state q2 seem to be definitely wrong.

4.2 Results collision avoidance

Generally, the results for Task c - Collision Avoidance
are reliable for the MATLAB implementation and for

the EXCEL implementation, if the step size is chosen

properly.

Figure 5 displays the results for the tool tip posi-

tion xtip and for q3 − hobs, the distance to the obsta-

cle in z-direction over time for Euler solver with step
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size h = 0.001: the tool tip is approaching the obsta-

cle, after detection stopping movement in x-direction

(also moving ’back’ a little), and continuing x-direction

movement after reaching the security height. The solid

lines for the MATLAB solutions overlap the dotted

lines for the EXCEL solutions, as the results are almost

the same. These results are similar to other benchmark

solutions already published, with slight differences at

begin of the collision avoidance manoeuvre because of

differences in implementing the manoeuvre.

Again the step size h = 0.001 turns out to be the

maximal allowable one. Euler solver with step size

h = 0.002 results in differences between MATLAB im-

plementation and EXCEL implementation for the tool

tip position xtip already in the first phase (approach-

ing the obstacle), increasing in the phase of collision

avoidance manoeuvre, and couriously overshooting in

the third phase (Figure 6). The use of the Heun solver

does not improve the accuracy, in contrary: the devia-

tions between MATLAB implementation and EXCEL

implementation for step size h = 0.002 are worsening.

For completeness, Figure 7 shows the motion of the

tool tip in 3D space. There, due to the momentum of

the system the tool tip overshoots the critical distance

at first and then returns to the newly set target position

in the xy-plane resulting in a slight bend of the motion

next to the obstacle,
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Figure 5: Tool tip position in x-direction xtip and distance to
the obstacle in z-direction q3 −hobs for Task c -
Collision Avoidance, calculated with Euler solver
and step size h = 0.001.MATLAB and EXCEL
solutions are almost congruent.
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Collision Avoidance, calculated with Euler solver
and step size h = 0.002. MATLAB solutions and
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Figure 7:Motion of the tool tip in 3D space for Task c -
Collision Avoidance using Euler solver with a step
size h = 0.001. Due to the momentum of the
system the tool tip overshoots the critical distance
at first and then returns to the newly set target
position in the xy-plane resulting in a slight bend of
the motion next to the obstacle.
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4.3 Comparison MATLAB - EXCEL

MATLAB is a powerful numerical programming en-

vironment for any tasks, also for ’manual’ program-

ming of dynamic simulations. SIMULINK is a MAT-

LAB extension for graphical modelling and simulation

of dynamic systems based on input/output relations,

equipped with a powerful so-called ODE suite with

many different ODE solvers – from explicit Euler solver

to implicit stiff system solver with state event detection.

In MATLAB only a subset of this ODE suite is avail-

able, not including Euler solver and Heun solver, and

not offering features for event detection and limited in-

tegration. So in any case the limitations, event detec-

tion, and event actions must be programmed ’manually’

- with IF-THEN-ELSE-constructs – similar to the im-

plementation in EXCEL. So basic MATLAB is not the

best tool for the tasks of ARGESIM Benchmark C11
’SCARA Robot’.

A spreadsheet tool as EXCEL is definitely not a

simulator – modelling features for ODEs, processes,

events, etc. are missing. But spreadsheet programs

are an excellent experiment environment with statistical

analysis, optimisation, what-if analysis, dat handling,

etc. Of course, macros and external programming could

be used, but to some extent the standard features allow

to implement explicit ODE solvers as recursive formu-

las.

Basic implementations are faced with the problem

of equidistant small step sizes, which are necessary in

case of technical dynamic systems; here the round-off

errors cause problems, and the number of rows in the

spreadsheet may increase drastically.

It is to be noted, that also variable step size control

could be implemented: in case of using solvers with

different order (as here with Euler and Heun) the differ-

ence of the solvers in the integration step estimates the

error, so that in case of a too big error the step size can

be decreased – and increased in case of very small error.

Especially the second case - step size increase - could

prevent from the EXCEL-genuine round-off error.

But a general disadvantage is the lack of accuracy

in the EXCEL standard configuration – possible but

laborious to improve. On the other hand, a spread-

sheet tool is a very suitable tool for education, so that

this C11 benchmark study is mainly intended for ed-

ucational use. On the other side, the use of advanced

EXCEL features as macros, programmed modules, and

EXCEL add-ons would allow much more comfortable

implementation and also more accuracy.
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5 Appendix
EXCEL is no simulator, it does not provide ODE

solvers or other simulation tools, and it does not have

a structure for implementing dynamic models. On the

other hand, EXCEL allows calculation and documen-

tation of any kind and in any structure. So also ODE

solvers - being state updates - can be implemented by

recursive formula in consecutive rows (and cells).

The implementation developed in this benchmark

study provides different worksheets for tasks and ODE

solvers, but with same structure, see Figure 8. The up-

per left region of all worksheets (columns A,B,..M)

is reserved for definition and documentation of the sys-

tem: model sketch, summary of equations, definition of

parameters (named cells), etc. Furthermore, right above

the simulation parameters can be put in and changed:

initial and target position, and step size for the ODE

solver. At bottom, time diagrams are provided.

The calculation area star s with column P. Figure 9

sketches the first five rows of the recursive implemen-

tation of the Euler solver in columns P, Q, ..,AB.

There, the first row denotes time and states, the sec-ond

sets the initial values, and the following rows calcu-late

recursively updates for time ti+1 = ti +h and states xi+1

= xi +h · f (xi) due to (6) Euler integration - details see

Section 2.1. Depending on step size and on distance to

target, a usually big number of rows have to be used for

the full time course.

For calculating the derivative functions, the follow-

ing columns AC,...,AN provide auxiliary and con-

trol variables. The Heun solver must calculate a sec-

ond evaluation of the derivative functions, so further

columns from column AR on are foreseen (details in

Section 2.3, sketch in Figure 10). The cell content win-

dow in Figure 9 and Figure 10 show the formula for

calculation the control voltage: from a relatively simple

formula in Figure 9 for Task b - Point-to-Point Move-
ment to a more complex one for Task c - Collision
Avoidance in Figure 10.
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Figure 8: EXCEL implementation – definition and documentation area.

Figure 9: EXCEL implementation – calculations for Task b - Point-to-Point Movement.

Figure 10: EXCEL implementation – calculations for Task c - Collision Avoidance.
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CSSS  Mikuláš  Alexík, alexik@frtk.utc.sk 
DBSS  M. Mujica Mota, m.mujica.mota@hva.nl 
LIOPHANT  F. Longo, f.longo@unical.it 
LSS  Juri Tolujew, Juri.Tolujew@iff.fraunhofer.de 
KA-SIM  Edmond Hajrizi, info@ka-sim.com 
MIMOS  Paolo Proietti, roma@mimos.it 
NSSM  Y. Senichenkov, senyb@dcn.icc.spbstu.ru 
PSCS  Zenon Sosnowski, zenon@ii.pb.bialystok.pl 
SIMS  Esko Juuso, esko.juuso@oulu.fi 
SLOSIM  Vito Logar, vito.logar@fe.uni-lj.si 
UKSIM  A. Orsoni, A.Orsoni@kingston.ac.uk 
ROMSIM  Constanta Zoe Radulescu, zoe@ici.ro 
ALBSIM  Majlinda Godolja, majlinda.godolja@feut.edu.al 

SNE Editorial Office /ARGESIM     
 www.sne-journal.org, www.eurosim.info 
  office@sne-journal.org, eic@sne-journal.org 
  SNE Editorial Office 

       Johannes Tanzler (Layout, Organisation) 
       Irmgard Husinsky (Web, Electronic Publishing) 
       Felix Breitenecker EiC (Organisation, Authors) 
       ARGESIM/Math. Modelling & Simulation Group,  
       Inst. of Analysis and Scientific Computing, TU Wien 
       Wiedner Hauptstrasse 8-10, 1040 Vienna, Austria 
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EUROSIM 
Federation of European 
Simulation Societies 

General Information.   EUROSIM, the Federation of Eu-
ropean Simulation Societies, was set up in 1989. The pur-
pose of EUROSIM is to provide a European forum for 
simulation societies and groups to promote advancement 
of modelling and simulation in industry, research, and de-
velopment.  www.eurosim.info 
Member Societies.   EUROSIM members may be na-
tional simulation societies and regional or international 
societies and groups dealing with modelling and simula-
tion. At present EUROSIM has Full Members and Ob-
server Members, and member candidates. 

 

ASIM Arbeitsgemeinschaft Simulation 
Austria, Germany, Switzerland 

CEA-SMSG Spanish Modelling and Simulation Group 
Spain 

CSSS Czech and Slovak Simulation Society 
Czech Republic, Slovak Republic 

DBSS Dutch Benelux Simulation Society 
Belgium, Netherlands 

KA-SIM Kosovo Simulation Society, Kosovo 
LIOPHANT LIOPHANT Simulation Club 

Italy & International 
LSS Latvian Simulation Society; Latvia 
PSCS Polish Society for Computer Simulation 

Poland 
MIMOS Italian Modelling and Simulation  

Association, Italy 
NSSM Russian National Simulation Society 

Russian Federation 
ROMSIM Romanian Society for Modelling and Simu-

lation, Romania, Observer Member 
SIMS Simulation Society of Scandinavia 

Denmark, Finland, Norway, Sweden 
SLOSIM Slovenian Simulation Society 

Slovenia 
UKSIM United Kingdom Simulation Society 

UK, Ireland 

Societies in Re-Organisation: 
CROSSIM Croatian Society for Simulation Modeling 

Croatia 
FRANCOSIM Société Francophone de Simulation 

Belgium, France 
HSS Hungarian Simulation Society; Hungary 
ISCS Italian Society for Computer Simulation 

Italy 

EUROSIM Board / Officers.   EUROSIM is governed by a 
board consisting of one representative of each member 
society, president and past president, and representatives 
for SNE Simulation Notes Europe. The President is nom-
inated by the society organising the next EUROSIM Con-
gress. Secretary, and Treasurer are elected out of mem-
bers of the board. 

President M. Mujica Mota (DBSS), 
m.mujica.mota@hva.nl 

Past President Emilio Jiménez (CAE-SMSG), 
emilio.jimenez@unirioja.es 

Secretary Nikolas Popper,  
niki.popper@dwh.at  

Treasurer Felix Breitenecker (ASIM) 
felix.breitenecker@tuwien.ac.at 

Webmaster I. Husinsky, irmgard.husinsky@tuwien.ac.at 
SNE  
  Representative 

Felix Breitenecker 
felix.breitenecker@tuwien.ac.at 

 
SNE – Simulation Notes Europe.   SNE is a scientific jour-
nal with reviewed contributions as well as a membership 
newsletter for EUROSIM with information from the soci-
eties in the News Section. EUROSIM societies are offered 
to distribute to their members the journal SNE as official 
membership journal. SNE Publishers are EUROSIM, AR-
GESIM and ASIM. 

SNE   
  Editor-in-Chief 

Felix Breitenecker 
felix.breitenecker@tuwien.ac.at 

 www.sne-journal.org,   
 office@sne-journal.org 

EUROSIM Congress.   EUROSIM is running the triennial 
conference series EUROSIM Congress. The congress is 
organised by one of the EUROSIM societies.  

EUROSIM 2019, the 10th EUROSIM Congress, was or-
ganised by CEA-SMSG, the Spanish Simulation Society, 
in La Rioja, Logroño, Spain, July 1-5, 2019.  

 www.eurosim2019.com 
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EUROSIM Member Societies 
ASIM 
German Simulation Society 
Arbeitsgemeinschaft Simulation 

ASIM (Arbeitsgemeinschaft Simulation) is the associa-
tion for simulation in the German speaking area, servic-
ing mainly Germany, Switzerland and Austria. ASIM was 
founded in 1981 and has now about 400 individual mem-
bers (including associated), and 90 institutional or industrial 
members.  

 www.asim-gi.org with members’ area 
 info@asim-gi.org, admin@asim-gi.org  
 ASIM – Inst. of Analysis and Scientific Computing 
Vienna University of Technology (TU Wien) 
Wiedner Hauptstraße 8-10, 1040 Vienna, Austria 

 

ASIM  Officers  

President Felix Breitenecker 
felix.breitenecker@tuwien.ac.at 

Vice presidents Sigrid Wenzel, s.wenzel@uni-kassel.de 
T. Pawletta, thorsten.pawletta@hs-wismar.de 
A. Körner, andreas.koerner@tuwien.ac.at 

Secretary Ch. Deatcu, christina.deatcu@hs-wismar.de 
 I. Husinsky, Irmgard.husinsky@tuwien.ac.at 
Treasurer Anna Mathe, anna.mathe@tuwien.ac.at 
Membership 
Affairs 

S. Wenzel, s.wenzel@uni-kassel.de 
Ch. Deatcu, christina.deatcu@hs-wismar.de 
F. Breitenecker, felix.breitenecker@tuwien.ac.at 

Repr. EUROSIM F. Breitenecker, felix.breitenecker@tuwien.ac.at 
A. Körner, andreas.koerner@tuwien.ac.at 

Internat. Affairs 
– GI Contact 

O. Rose, Oliver.Rose@tu-dresden.de  
N. Popper, niki.popper@dwh.at 

Editorial Board 
SNE 

T. Pawletta, thorsten.pawletta@hs-wismar.de 
Ch. Deatcu, christina.deatcu@hs-wismar.de 

Web EUROSIM I. Husinsky, Irmgard.husinsky@tuwien.ac.at 
Last data update September 2018 

 

ASIM is organising / co-organising the following interna-
tional conferences: 
• ASIM Int. Conference ‘Simulation in Production 

and Logistics’ – biannual 
• ASIM ‘Symposium Simulation Technique’  

– biannual 
• MATHMOD Int. Vienna Conference on  

Mathmatical Modelling – triennial 
Furthermore, ASIM is co-sponsor of WSC - Winter Simu-
lation Conference, of SCS conferences SpringSim and 
SummerSim, and of I3M and Simutech conference series. 
 

ASIM Working Committees 

GMMS Methods in Modelling and Simulation 
Th. Pawletta, thorsten.pawletta@hs-wismar.de 

SUG 
Simulation in Environmental Systems 
Jochen Wittmann,  
wittmann@informatik.uni-hamburg.de 

STS Simulation of Technical Systems 
Walter Commerell, commerell@hs-ulm.de 

SPL Simulation in Production and Logistics 
Sigrid Wenzel, s.wenzel@uni-kassel.de 

EDU Simulation in Education/Education in Simulation 
A. Körner, andreas.koerner@tuwien.ac.at 

BIG  
DATA 

Working Group Data-driven Simulation in Life  
Sciences; niki.popper@dwh.at 

WORKING 
GROUPS 

Simulation in Business Administration, in Traffic 
Systems, for Standardisation, etc. 

 

CEA-SMSG – Spanish Modelling and 
Simulation Group 
CEA is the Spanish Society on Automation and Control 
and it is the national member of IFAC (International Fed-
eration of Automatic Control) in Spain. Since 1968 CEA-
IFAC looks after the development of the Automation in 
Spain, in its different issues: automatic control, robotics, 
SIMULATION, etc. The association is divided into na-
tional thematic groups, one of which is centered on Mod-
eling, Simulation and Optimization, constituting the CEA 
Spanish Modeling and Simulation Group (CEA-SMSG). It 
looks after the development of the Modelling and Simu-
lation (M&S) in Spain, working basically on all the issues 
concerning the use of M&S techniques as essential engi-
neering tools for decision-making and optimization. 

 http://www.ceautomatica.es/grupos/ 
 emilio.jimenez@unirioja.es 

 simulacion@cea-ifac.es 
 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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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). CSSS main objectives are: 
development of education and training in the field of mod-
elling and simulation, organising professional workshops 
and conferences, disseminating information about model-
ling 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 organisa-
tions 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 June 2016 

 
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. 

 www.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 
Vice President Egils Ginters, egils.ginters@rtu.lv 
Secretary Artis Teilans, artis.teilans@rta.lv 
Repr. EUROSIM Egils Ginters, egils.ginters@rtu.lv 

Deputy Artis Teilans, artis.teilans@rta.lv 
Edit. Board SNE Juri Tolujew, Juri.Tolujew@iff.fraunhofer.de 

Web EUROSIM Vitaly Bolshakov, vitalijs.bolsakovs@rtu.lv 
 Last data update June 2019 
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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 

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 
EUROSIM Full Member in September 2018. 

 

 www.mimos.it 
 roma@mimos.it – info@mimos.it 
 MIMOS – Movimento Italiano Modellazione e  
Simulazione;  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,  

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

 Last data update December 2016 

 

NSSM – National Society for Simulation 
Modelling (Russia) 
NSSM - 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 NSSM has become full member. 

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

NSSM 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@mail.ru, 

senyb@dcn.icc.spbstu.ru,  
 Last data update February 2018 

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. 
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 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 

 

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 Simon Tomaži , simon.tomazic@fe.uni-lj.si 
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 December 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 



  Information EUROSIM and EUROSIM Societies  

   SNE 29(3) – 9/2019 N 7 

 

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 

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/societies/romsim/ 
 florin_h2004@yahoo.com 
 ROMSIM / Florin Hartescu,  
National Institute for Research in Informatics, Averescu 
Av. 8 – 10, 011455 Bucharest, Romania 

 
ROMSIM Officers 
President N. N. 
Vice president Florin Hartescu, 

 florin_h2004@yahoo.com 
Marius Radulescu,  
     mradulescu.csmro@yahoo.com 

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

Deputy Florin Hartescu,  
florin_h2004@yahoo.com 

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

florin_h2004@yahoo.com 
 Last data update  June 2019 

 
 

 
 
 
 
 
 

 

ALBSIM – Albanian Simulation Society 
The Albanian Simulation Society has been initiated at the 
Department of Statistics and Applied Informatics, Fac-
ulty of Economy at the University of Tirana, by Prof. Dr. 
Kozeta Sevrani.  

The society is involved in different international and 
local simulation projects, and is engaged in the organisa-
tion of the conference series ISTI - Information Systems 
and Technology. In July 2019 the society was accepted 
as EUROSIM Observer Member. 

 www.eurosim.info/societies/albsim/ 
 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  
Chairt Kozeta Sevrani,  

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

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

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

majlinda.godolja@feut.edu.al 
 Last data update July 2019 

Societies in Re-Organisation 
The following societies are at present inactive or under 
re-organisation: 

• CROSSIM -  
Croatian Society for Simulation Modelling  

• FRANCOSIM – Société Francophone de Simulation 
• HSS – Hungarian Simulation Society 

• ISCS – Italian Society for Computer Simulation 
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Association 
Simulation News 

 

ARGESIM is a non-profit association generally aiming for 
dissemination of information on system simulation – 
from research via development to applications of system 
simulation. ARGESIM is closely co-operating with EU-
ROSIM, the Federation of European Simulation Societies, 
and with ASIM, the German Simulation Society. AR-
GESIM is an 'outsourced' activity from the Mathematical 
Modelling and Simulation Group of TU Wien, there is 
also close co-operation with TU Wien (organisationally 
and personally). 
        www.argesim.org 

   office@argesim.org 
 ARGESIM/Math. Modelling & Simulation Group,  

       Inst. of Analysis and Scientific Computing, TU Wien 
       Wiedner Hauptstrasse 8-10, 1040 Vienna, Austria 

Attn. Prof. Dr. Felix Breitenecker 
 

ARGESIM is following its aims and scope by the follow-
ing activities and projects: 
• Publication of the scientific journal SNE –  

Simulation Notes Europe (membership journal of 
EUROSIM, the Federation of European Simulation 
Societies) – www.sne-journal.org 

• Organisation and Publication of the ARGESIM 
Benchmarks for Modelling Approaches and Simu-
lation Implementations  

• Publication of the series ARGESIM Reports for  
monographs in system simulation, and proceedings 
of simulation conferences and workshops 

• Publication of the special series  FBS Simulation – 
Advances in Simulation / Fortschrittsberichte Simu-
lation - monographs in co-operation with ASIM, 
the German Simulation Society 

• Organisation of the Conference Series MATHMOD 
Vienna (triennial, in co-operation with EUROSIM, 
ASIM, and TU Wien) – www.mathmod.at 

• Organisation of Seminars and Summerschools  
on Simulation  

• Administration of ASIM (German Simulation Soci-
ety) and administrative support for EUROSIM 
www.eurosim.info 

• Support of ERASMUS and CEEPUS activities in 
system simulation for TU Wien 

ARGESIM is a registered non-profit association and a reg-
istered publisher: ARGESIM Publisher Vienna, root ISBN 
978-3-901608-xx-y, root DOI 10.11128/z…zz.zz. Publi-
cation is open for ASIM and for EUROSIM Member Soci-
eties. 
 

SNE – Simulation 
Notes Europe  

The scientific journal SNE – Simulation Notes Europe 
provides an international, high-quality forum for presen-
tation of new ideas and approaches in simulation – from 
modelling to experiment analysis, from implementation 
to verification, from validation to identification, from nu-
merics to visualisation – in context of the simulation pro-
cess. SNE puts special emphasis on the overall view in 
simulation, and on comparative investigations. 
Furthermore, SNE welcomes contributions on education 
in/for/with simulation. 

SNE is also the forum for the ARGESIM Benchmarks 
on Modelling Approaches and Simulation Implementa-
tions publishing benchmarks definitions, solutions, re-
ports and studies – including model sources via web. 
       www.sne-journal.org,  

   office@sne-journal.org, eic@sne-journal.org 
 SNE Editorial Office  

          ARGESIM/Math. Modelling & Simulation Group,  
           Inst. of Analysis and Scientific Computing, TU Wien 
          Wiedner Hauptstrasse 8-10, 1040 Vienna, Austria 

    EiC Prof. Dr. Felix Breitenecker 

SNE, primarily an electronic journal, follows an open ac-
cess strategy, with free download in basic layout. SNE is 
the official membership journal of EUROSIM, the Feder-
ation of European Simulation Societies. Members of EU-
ROSIM Societies are entitled to download SNE in high-
quality, and to access additional sources of benchmark 
publications, model sources, etc. On the other hand, SNE 
offers EUROSIM Societies a publication forum for post-
conference publication of the society’s international con-
ferences, and the possibility to compile thematic or 
event-based SNE Special Issues. 

Simulationists are invited to submit contributions of 
any type – Technical Note, Short Note, Project Note, Edu-
cational Note, Benchmark Note, etc. via SNE’s website:  

 

 



ASIM Books  –  ASIM Book Series  –  ASIM Buchreihen 
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