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FOREWORD 

EUROSIM, the Federation of European Simulation Societies, started in 1990 the publication of the 

journal EUROSIM Simulation News Europe (SNE), a newsletter distributed to all members of the 

European simulation societies under EUROSIM's umbrella and to people and institutions 

interested in simulation. SNE is also part of Simulation Practice and Theory (SIMPRA), the 

scientific journal of EUROSIM. 

Tue idea ofthe journal SNE (circulation 2500; edited by F. Breitenecker and I. Husinsky, ARGE 

Simulation News ( ARGESIM ) , Technical University of Vienna, Austria; three issues per year) is 

to disseminate information related to all aspects of modeling and simulation. 

The contents of SNE are news in simulation, simulation society information, industry news, 

calendar of events, essays on new developments, conference announcements, simulation in the 

European Community, introduction of simulation centers and comparison of simulation software, 

simulators and (parallel) simulation techniques. 

The series on comparisons of simulation software has been very successful. Based on simple, easily 
comprehensible models the software comparisons compare special features of modeling and 

experimentation within simulation languages: 

• modeling technique
• event handling
• submodel features
• numerical integration
• steady-state calculation
• frequency domain
• plot features
• parameter sweep

• postprocessing
• statistical features
• statistical processors
• control strategies
• optimization
• random numbers
• complex strategies
• animation, etc.

Seven Software Comparisons, four continuous ones and three discrete have been set up. 

Furthermore, a second type of comparisons, the Parallel Comparison has been initiated. 

Tue continuous comparisons are: 

• Comparison 1 (Cl ;  Lithium-Cluster Dynamics under Electron Bombardment,

November 1990) deals with a stiff system;

• Comparison 3 (C3; Analysis of a Generalized Class-E Amplifier, July 1991)

focusses on simulation of electronic circuits and eigenvalue analysis;

• Comparison 5 (CS; Two State Model, March 1992) requires very high accuracy

computation;

• Comparison 7 (C7; Constrained Pendulum, March 1993) deals with state events.



Tue discrete comparisons are: 

• Comparison 2 (C2; Flexible Assembly System, March1991) gives insight into
flexible structures of discrete simulators;

• Comparison 4 (C4; Dining Philosophers, November 1991) involves not only
· simulation but also different modeling techniques like Petri nets;

• Comparison 6 (C6; Emergency Department - Follow-up Treatment, November
1992) deals with complex control strategies;

SNE 10 introduced a new type of comparison dealing with the benefits of distributed and parallel 
computation for simulation tasks. Three test examples have been chosen to investigate the types of 
parallelization techniques best suited to particular types of simulation tasks. 

Up to now, 100 solutions have been sent in. The table at the end of these AROESIM report shows 
the number of solutions for the Software Comparisons as well as for the Parallel Comparison. 
Tue series will be continued. 

These ARGESIM Reports AR7 and AR 8 summarize and discuss the solutions and results sent 
in for Comparison 1 (Cl) ,,Lithium Cluster Dynamics" and for Comparison 2 (C2) ,,Flexible 

Produktion System". 

F. Breitenecker, 1. Husinsky, Editors



ARGESIM Report no. ! 

EUROSIM Comparison C1 

"Lithium Cluster Dynamics" 

Solutions and Results 1990-1995

F. Breitenecker, 1. Husinsky

editors

in ISBN ebook: 978-3-901608-07-0  (3-901608-07-9)
DOI: 10.11128/arep.7-8.ar7



© 1995 ARGESIM 

ISBN 3-901608-07-9 

ARGESIM Report No. 7

in ISBN ebook: 978-3-901608-07-0  (3-901608-07-9)

DOI: 10.11128/arep.7-8.ar7

ARGE Simulation News (ARGESIM) 

c/o Technical University of Vienna 

Wiedner Hauptstr. 8-10 

A-1040 Vienna, Austria

Tel: +43-1-58801 5386, 5374, 5484

Fax: +43-1-5874211

Email: argesim@simserv. tuwien. ac. at WWW: <

URL:http://eurosim.tuwien.ac.at/ >

Printed by CA Druckerei, Vienna, Austria 



EUROSIM C0MPARIS0N l - S0LUTI0NS AND RESULTS 

FOREWORD 

EUROSIM, the Federation of European Simulation Societies, started in 1990 the publication of the 

journal EUROSIM Simulation News Europe (SNE), a newsletter distributed to all members of the 

European simulation societies under EUROSIM's umbrella and to people and institutions 

interested in simulation. SNE is also part of Simulation Practice and Theory (SIMPRA), the 

scientific journal of EUROSIM. 

Tue idea ofthe journal SNE (circulation 2500; edited by F. Breitenecker and I. Husinsky, ARGE 

Simulation News ( ARGESIM ) , Technical University of Vienna, Austria; three issues per year) is 

to disseminate information related to all aspects of modeling and simulation. 

The contents of SNE are news in simulation, simulation society information, industry news, 

calendar of events, essays on new developments, conference announcements, simulation in the 

European Community, introduction of simulation centers and comparison of simulation software, 

simulators and (parallel) simulation techniques. 

The series on comparisons of simulation software has been very successful. Based on simple, easily 
comprehensible models the software comparisons compare special features of modeling and 

experimentation within simulation languages: 

• modeling technique • postprocessing
• event handling • statistical features
• submodel features • statistical processors
• numerical integration • control strategies
• steady-state calculation • optimization
• frequency domain • random numbers
• plot features • complex strategies
• parameter sweep • animation, etc.

Seven Software Comparisons, four continuous ones and three discrete have been set up. 

Furthermore, a second type of comparisons, the Parallel Comparison has been initiated. 

Tue continuous comparisons are: 

• Comparison 1 (Cl ;  Lithium-Cluster Dynamics under Electron Bombardment,

November 1990) deals with a stiff system;

• Comparison 3 (C3; Analysis of a Generalized Class-E Amplifier, July 1991)

focusses on simulation of electronic circuits and eigenvalue analysis;

• Comparison 5 (CS; Two State Model, March 1992) requires very high accuracy

computation;

• Comparison 7 (C7; Constrained Pendulum, March 1993) deals with state events.

iii 



Tue discrete comparisons are: 
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• Comparison 2 (C2; Flexible Assembly System, March1991) gives insight into
flexible structures of discrete simulators;

• Comparison 4 (C4; Dining Philosophers, November 1991) involves not only
· simulation but also different modeling techniques like Petri nets;

• Comparison 6 (C6; Emergency Department - Follow-up Treatment, November
1992) deals with complex control strategies;

SNE 10 introduced a new type of comparison dealing with the benefits of distributed and parallel 
computation for simulation tasks. Three test examples have been chosen to investigate the types of 
parallelization techniques best suited to particular types of simulation tasks. 

Up to now, 100 solutions have been sent in. The table at the end of this AROESIM report shows the 
number of solutions for the Software Comparisons as well as for the Parallel Comparison. Tue 
series will be continued. 

This ARGESIM Report summarizes and discusses the solutions and results sent in for Compa­
rison 1 (Cl) ,,Lithium Cluster Dynamics". 

Tue report starts with a summary, which is an extended version of a contribution to the congress 
EUROSIM'95. 

The presentation of the solutions sent in starts with the definition of this EUROSIM comparison 
(Definition and Definition with remarks, resp), formulated by W. Husinsky in SNE O and SNE 1, 

resp„ 

In the following the solutions sent in up to now are printed in chronological order. Each solution is 
represented by the page printed in SNE and, if available, by the originals sent in by the originators. 
lt is evident, that early solutions are accompanied by more original paper work. 

As conclusion a Table ofthe EUROSIM Comparisons and the number of solutions sent in is given. 

F. Breitenecker, 1. Husinsky, Editors
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EUROSIM C0MPARIS0N 1 - S0LUTI0NS AND RESULTS 

About ARGESIM 

ARGE Simulation News (ARGESIM) is a non-profit working group providing the infra structure 
for the administration of EUROSIM activities and other activities in the area of modelling and 
simulation. 

ARGESIM organizes and provides the infra structure for 
• the production of the joumal EUROS IM Simulation News Europe
• the comparison of simulation software (EUROS IM Comparisons)
• the organisation of seminars and courses on modelling and simulation
• COMETT Courses on Simulation
• "Seminare über Modellbildung und Simulation"
• developnient of simulation software, for instance: mosis - continuous parallel

simulation, D_SIM - discrete simulation with Petri Nets, GOMA - optimization in
ACSL

• running a WWW - server on EUROSIM activities and on activities of member
societies of EUROS IM

• running a FTP-Server with software demos, for instance
* demos of continuous simulation software
* demos of discrete simulation software
* demos of engineering software tools

* füll versions oftools developed within ARGESIM

At present ARGESIM consists mainly of staff members of the Dept. Simulation Technique and of 
the Computing Services ofthe Technical University Vienna. 

In 1995 ARGESIM became also a publisher and started the series ARGESIM Reports. These 
reports will publish short monographs on new developments in modelling and simulation, course 
material for COMETT courses and other simulation courses, Proceedings for simulation 
conferences, summaries of the EUROS IM comparisons, etc. 

Up to now the following reports have been published: 

No. TiUe Authors / Editors ISBN 

#1 Congress EUROSIM'95 - Late Paper Volume F. Breitenecker, 1. Husinsky 3-901608-01-X

#2 Congress EUROSIM'95 - Session Software F. Breitenecker, 1. Husinsky 3-901608-01-X 

Products and Tools 
#3 EUROSIM'95 - Poster Book F. Breitenecker, 1. Husinsky 3-901608-01-X

#4 Seminar Modellbildung und Simulation - F. Breitenecker, 1. Husinsky, 3-901608-04-4

Simulation in der Didaktik M. Salzmann 

#5 Seminar Modellbildung und Simulation - D. Murray-Smith, D.P.F. Möller, 3-901608-04-4 

COMETT - Course "Fuzzy Logic" F. Breitenecker
#6 Seminar Modellbildung und Simulation -COMETT - N. Kraus, F. Breitenecker 3-901608-04-4

Course "Object-Oriented Discrete Simulation" 
#7 EUROSIM Comparison 1 - Solutions and Results F. Breitenecker, 1. Husinsky 3-901608-07-9 

#8 EUROSIM Comparison 2 - Solutions and Results F. Breitenecker, 1. Husinsky 3-901608-07-9

F or information contact: ARGESIM, c/o Dept. Simulation Techniques, 
attn. F. Breitenecker, Technical University Vienna 
Wiedner Hauptstraße 8-10, A - 1040 Vienna 
Tel. +43-1-58801-5374, -5386, -5484, Fax: +43-1-5874211 
Email: argesim@simserv.tuwien.ac.at 
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EUROSIM C0MPARIS0N l - S0LUTI0NS AND RESULTS 

Result.s ofthe EUROSIM Comparison "Lithium Cluster Dynamics" 

F. Breitenecker3 and 1. Husinskl

a Dept. Simulation Techniques, fbreiten@email.tüwien.ac.at
Computing Services, husinsky@edvz.tuwien.ac.at 

Technical University Vienna, Wiedner Hauptstraße 8-10, A - 1040 Vienna 

This contribution summarizes the solutions of the EUROSIM Comparison on 
Simulation Software "Lithium Cluster Dynamics". Tue EUROSIM Software 
Comparisons (up to now eight) and the solutions sent in are published in the joumal 
EUROSIM Simulation News Europe (SNE). Based on the results some 
developments and trends in continuous simulation software and related problems are 
briefly sketched. 

1. THE EUROSIM COMPARISONS

EUROSIM, the Federation of European Simulation Societies, started in 1990 the publication of 
the joumal EUROSIM Simulation News Europe (SNE), a newsletter distributed to all members 
of the European simulation societies under EUROSIM's umbrella and to people and institutions 
interested in simulation. SNE is also part of Simulation Practice and Theory (SIMPRA), the 
scientific joumal of EUROSIM. 

Tue idea of the joumal SNE ( circulation 2500; edited by F. Breitenecker and 1. Husinsky, ARGE 
Simulation News ( ARGESIM) , Technical University of Vienna, Austria; three issues per year) 
is to to dissemination information related to all aspects of modeling and simulation. Tue contents 
of SNE are news in simulation, simulation society inf ormation, industry news, calendar of events, 
essays on new developments, conference announcements, simulation in the European 
Community, introduction of simulation centers and comparison of simulation software, 
simulators and (parallel) simulation techniques. 
Tue series on comparisons of simulation software has been very successful. Based on simple, 
easily comprehensible models the software comparisons compare special features of modeling 
and experimentation within simulation languages: 

• modeling technique • steady-state calculation
• event handling • frequency domain
• submodel features • plot features
• numerical integration • parameter sweep



• postprocessing

• statistical features
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• optimization

• random numbers

• statistical processors • complex strategies

• control strategies • animation, etc.

Seven Software Comparisons, four continuous ones and three discrete ones (a fourth discrete 

comparison is in preparation) have been set up. Furthermore, a second type of comparisons, the 

Parallel Comparison has been initiated. 

The contiriuous comparisons are: Comparison 1 (Cl; Lithium-Cluster Dynamics under Electron 

Bombardment, November 1990) deals with a stiff system; Comparison 3 (C3; Analysis of a 

Generalized Class-E Amplifier, July 1991) focusses on simulation of electronic circuits and 

eigenvalue analysis; Comparison 5 (CS; Two State Model, March) requires very high accuracy 

computation; Comparison 7 (C7; Constrained Pendulum, March 1993) deals with state events. 

The discrete comparisons are: Comparison 2 (C2; Flexible Assembly System, March) gives 

insight into flexible structures of discrete simulators; Comparison 4 (C4; Dining Philosophers, 

November 1991) involves not only simulation but also different modeling techn1ques like Petri 

nets; Comparison 6 (C6; Emergency Department - Follow-up Treatment, November 1992) deals 

with complex control strategies; Comparison 8 (C8, locks on channels) will deal with variance 

reduction methods. 

SNE 10 introduced a new type of comparison dealing with the benefits of distributed and parallel 

computation for simulation tasks. Three test examples have been chosen to investigate the types 

of parallelization techniques best suited to particular types of simulation tasks. 

Up to now, 100 solutions have been sent in. Table 1 shows the number of solutions for the 

Software Comparisons as well as for the Parallel Comparison. Tue series will be continued. 

Cl Cl C3 C4 CS C6 C7 CP 

SNEO Def 

SNEl 5 Def 

SNE2 4 4 Def 

SNE3 4 3 3 Def 

SNE4 1 5 5 3 Def 

SNE5 4 - 1 1 2 

SNE6 - 2 - 2 1 Def 

SNE7 1 2 1 2 - 1 Def 

SNES - 1 - - - 1 3 

SNE9 - - - - - 2 3 

SNE 10 1 2 - - - 2 2 Def / 1 

SNEll 2 2 1 - 1 - - 2 

SNE 12 1 - 1 - - - 2 3 

SNE 13 - - - - - - 3 1 

SNE14 3 - 1 - - - 2 -

Total 26 21 13 8 4 6 15 7 

Table 1: EUROSIM Comparisons, publication of solutions 
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EUROS IM COMP ARISON 2 - SOLUTIONS AND RESUL TS 

FOREWORD 

EUROSIM, the Federation ofEuropean Simulation Societies, started in 1990 the publication ofthe 
journal EUR9SIM Simulation News Europe (SNE), a newsletter distributed to all members of the 
European simulation societies under EUROSIM's umbrella and to people and institutions 
interested in simulation. SNE is also part of Simulation Practice and Theory (SIMPRA), the 
scientific journal of EUROSIM. 

Tue idea of the joumal SNE (circulation 2500; edited by F. Breitenecker and 1. Husinsky, ARGE 
Simulation News ( ARGESIM), Technical University of Vienna, Austria; three issues per year) is 
to disseminate inf ormation related to all aspects of modeling and simulation. 

Tue contents of SNE are news in simulation, simulation society information, industry news, 
calendar of events, essays on new developments, conference announcements, simulation in the 
European Community, introduction of simulation centers and comparison of simulation software, 
simulators and (parallel) simulation techniques. 

The series on comparisons of simulation software has been very successful. Based on simple, easily 
comprehensible models the software comparisons compare special features of modeling and 
experimentation within simulation languages: 

• modeling technique • postprocessing
• event handling • statistical features
• submodel features • statistical processors
• numerical integration • control strategies
• steady-state calculation • optimization
• frequency domain • random numbers
• plot features • complex strategies
• parameter sweep • animation, etc.

Seven Software Comparisons, four continuous ones and three discrete have been set up. 
Furthermore, a second type of comparisons, the Parallel Comparison has been initiated. 

Tue continuous comparisons are: 
• Comparison 1 (C 1; Lithium-Cluster Dynamics under Electron Bombardment,

November 1990) deals with a stiff system;
• Comparison 3 (C3; Analysis of a Generalized Class-E Amplifier, July 1991)

focusses on simulation of electronic circuits and eigenvalue analysis;
• Comparison 5 (CS; Two State Model, March 1992) requires very high accuracy

computation;
• Comparison 7 (C7; Constrained Pendulum, March 1993) deals with state events.

iii 



The discrete comparisons are: 
• Comparison 2 (C2; Flexible Assembly System, March 1991) gives insight into

flexible structures of discrete simulators;
• Comparison 4 (C4; Dining Philosophers, November 1991) involves not only

simulation but also different modeling techniques like Petri nets;
• Comparison 6 (C6; Emergency Department - Follow-up Treatment, November

1992) deals with complex control strategies;

SNE 10 introduced a new type of comparison dealing with the benefits of distributed and parallel 
computation· for simulation tasks. Three test examples have been chosen to investigate the types of 
parallelization techniques best suited to particular types of simulation tasks. 

Up to now, 100 solutions have been sent in. The table at the end of this ARGESIM report shows the 
number of solutions for the Software Comparisons as well as for the Parallel Comparison. Tue 
series will be continued. 

This ARGESIM Report summarizes and discusses the solutions and resufts sent m for 
Comparison 2 (C2) Flexible Assembly System. 

Tue report starts with a summary of Mr. Krauth (from BIBA Bremen, who defined the comparison) 
and Mr. Klußmann. This summary is a reprint from a contribution to the congress EUROSIM'95 
entitled „Results and Experiences derived from a Comparison between Simulation Systems" and 
refers to a „Preliminary Evaluation" by Mr. Krauth, published in SNE 4, March 1992, which is the 
second contribution in this report. 

The following two contributions, introducing the EUROSIM comparisons and discussing in some 
detail the Comparison 2, are reprints from papers written by the editors of SNE and published in 
Conference Proceedings or Reports, resp. 

The presentation of the solutions sent in starts with the definition of this EUROSIM comparison 
(definition and definition with remarks, resp.) 
In the following the solutions sent in up to now are printed in chronological order. Each solution is 
represented by the page printed in SNE and, if available, by the originals sent in by the originators. 
lt is evident that early solutions are accompanied by more original paper work. 

As reference a study with DESMO, by D. Martinssen and A. Häuslein (Universität Hamburg), 
discusses in detail many aspects of this comparison. 

In 1993 / 1994 the solutions sent in were used to enrich a study on Efficiency and A vailability of 
discrete simulation software. This study (in German, supported by a grant of the Austrian Ministry 
for Research) is reprinted at the end of the report. 

As conclusion a Table of the EUROSIM Comparisons and the number of solutions sent in is given. 

F. Breitenecker, 1. Husinsky, Editors
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EUROSIM COMPARISON 2 - SOLUTIONS AND RESULTS 

About ARGESIM 

ARGE Simulation News (ARGESIM) is a non-profit working group providing the infra structure 
for the administration of EUROSIM activities and other activities in the area of modelling and 
simulation. 

ARGESIM organizes and provides the infra structure for 
• the production of the joumal EUROSIM Simulation News Europe
• the comparison of simulation software (EUROSIM Comparisons)
• the organisation of seminars and courses on modelling and simulation
• COMETT Courses on Simulation
• "Seminare über Modellbildung und Simulation"
• development of simulation software, for instance: mosis - continuous parallel

simulation, D_SIM - discrete simulation with Petri Nets, GOMA - optimization in
ACSL

• running a WWW - server on EUROS IM activities and on activities of member
societies of EUROS IM

• running a FTP-Server with software demos, for instance
* demos of continuous simulation software
* demos of discrete simulation software
* demos of engineering software tools
* füll versions of tools developed within ARGES IM

At present ARGESIM consists mainly of staff members of the Dept. Simulation Technique and of 
the Computing Services ofthe Technical University Vienna. 

In 1995 ARGESIM became also a publisher and started the series ARGESIM Reports. These 
reports will publish short monographs on new developments in modelling and simulation, course 
material for COMETT courses and other simulation courses, Proceedings for simulation 
conferences, summaries of the EUROS IM comparisons, etc. 

Up to now the following reports have been published: 

No. Tltle Authors / Editors ISBN 

#1 Congress EUROSIM'95 - Late Paper Volume F. Breitenecker, 1. Husinsky 3-901608-01-X
#2 Congress EUROSIM'95 - Session Software F. Breitenecker, 1. Husinsky 3-901608-01-X

Products and Tools 
#3 EUROSIM'95 - Poster Book F. Breitenecker, 1. Husinsky 3-901608-01-X
#4 Seminar Modellbildung und Simulation - F. Breitenecker, 1. Husinsky, 3-901608-04-4

Simulation in der Didaktik M. Salzmann
#5 Seminar Modellbildung und Simulation - D. Murray-Smith, D.P.F. Möller, 3-901608-04-4

COMETT - Course "Fuzzy Logic" F. Breitenecker
#6 Seminar Modellbildung und Simulation -COMETT - N. Kraus, F. Breitenecker 3-901608-04-4

Course "Object-Oriented Discrete Simulation" 
#7 EUROSIM Comparison 1 - Solutions and Results F. Breitenecker, 1. Husinsky 3-901608-07-9
#8 EUROSIM Comparison 2 - Solutions and Results F. Breitenecker, 1. Husinsky 3-901608-07-9

For information contact: ARGESIM, c/o Dept. Simulation Techniques, 
attn. F. Breitenecker, Technical University Vienna 
Wiedner Hauptstraße 8-10, A - 1040 Vienna 
Tel. +43-1-58801-5374, -5386, -5484, Fax: +43-1-5874211 
Email: argesim@simserv.tuwien.ac.at 
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