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Simulation News", a non-profit working group. Circu-
lation is 2100. EUROSIM -Simulation News Europe
(SNE) is distributed by all member societies to their
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Editorial

The series of reports on the Special Interest Sessions
at the EUROSIM'95 Congress in Vienna is completed
with two reports in this issue. We especially thank the
session organisers for providing these reports,

The Dining Philosophers problem of the EUROSIM
comparisons is redefined as Comparison 10, in order to
allow to compare the results and evaluate them. All
readers are invited to take the challenge of solving one
of the comparisons. The title page shows results of
solutions of Comparison 7 (Constrained Pendulum).

We appreciate that we receive so many books 1o
review in our newsletter, We worked our way through
the stack of not yet reviewed books and publish seven
book reviews in this issue.

We would like to draw your attention 1o the section
"Software Development” where amongst others the
project of the design of a new language for physical
modeling 15 presented.

On the EUROSIM WWW server (http:/feurosim,
luwien.ac.at/) you can find information on the
EUROSIM societies, information about the compari-
sons, a calendar of events and many things more. As
usual we thank all who have contributed to this issue.

F. Breitenecker, |. Husinsky

Aims am:l Scope

Tht Juumal EUROSIM - Simulation News Eumpc [uh
breviated SNE) publishes information related to modelling
and simulation. It is distributed 1o all members of European
member societies and to other simulation societies or to
individuals,

SNE's aims are: 1o inform about new developments in
simulation methodologies, software and hardware (esp. in
Europe) and to report news from European simulation socic-
ties and European simulation events.

SNE contains news on EUROSIM, on the EUROSIM
societies, on other internaticnal simulation societies and
groups (and societies from related areas), on European simu-
lation centers, and contains a calendar of events,

Each SNE publishes essays dealing with new develop-
ments in a particular area and reports on software and hard-
ware developments. Furthermore, there are book reviews and
industey news.

A special series on simulation comparisons (ELUROSIM
comparisons) gives a comprehensive overview on features
and developments of simulation sofiware and hardware, in-
cluding parallelisation technigques.

General information, parts of the news section and infor-
mation about the ELUROSIM compansons may be found on
EUROSIM/ARGESIM s WWW server (hitpi/eurosim tuwien
ac.ay’).

All contributions are selected and may be edited by the
editors of the journal.
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EUROSIM News

EUROSIM, the Federation of European Simula-
tion Societies, was set up in 1989, The purpose of
EUROSIM is to provide a European forum for regional
and national simulation societies to promote the ad-
vancement of modelling and simulation in industry,
research, and development.

EUROSIM members may be regional and / or na-
tional simulation societies. Two kinds of membership,
full membership and observer membership, are avail-
able. At present EUROSIM has nine full members and
two observer members:

ASIM - Arbeitsgemeinschaft Simulation (Austria,
Germany, Switzerland),

= (CS5% - Czech & Slovak Simulation Society (Czech
Republic, Slovak Republic),

* DBSS - Dutch Benelux Simulation Society (Belgi-
um, The Netherlands),

» FRANCOSIM - Société Francophone de Simula-
tion (Belgium, France),

» HSS - Hunganan Simulation Society (Hungary),

« ISCS - Italian Society for Computer Simulation
(Italy),

» SIMS - Simulation Society of Scandinavia (Den-
mark, Finland, Norway, Sweden),

= SLOSIM - Slovenian Simulation Society (Slove-
niaj,
UKSS -United Kingdom Simulation Society (UK).

+ AES -Asociacion Espaiiola de Simulacién (Spain),
observer member,

» CROSSIM - Croatian Society for Simulation Mo-
delling (Croatia), observer member.

EUROSIM is governed by a Board consisting of one
representative of each member society, plus the organizer
of the last EUROSIM congress and the organizer of the
coming EUROSIM congress. The Board elects officers,
who are at present:

+ K. Juslin (SIMS) - president,

* F. Breitenecker (ASIM) - past president,
= R.Zobel (UKSS) - secretary,

« L. Dekker (DBSS) - treasurer.

EUROSIMs joumnal EUROSIM - Simulation News
Euvrope (SNE) publishes information on simulation
news in Europe and trends and developments in simu-
lation, including reports of EUROSIM' s member so-
cieties. Simulation Practice and Theory (SIMPRA),
EUROSIM's scientific journal, publishes high quality
contributions on modelling and simulation.

Ember 18, November 1996

Every three years the EUROSIM Congress, the
"family meeting” of the European simulationists takes
place, hosted by one of the member societies. First joint
meetings of the societies took place in Aachen (1983)
and Antwerpen (1986). EUROSIM was formally estab-
lished on the occasion of the European Simulation
Congress in Edinburgh (1989), organized by UKSS.
The next EUROSIM congress was held in Capri (1992,
ISCS). In 1995 the EUROSIM™5 congress was organ-
ised by ASIM in Vienna, gathering about 500 special-
ists in modelling and simulation. The next congress,
EUROSIM'98, will be held in Helsinki, Finland, hosted
by SIMS. DBSS will organize the EUROSIM congress
in 2001 in Delft, The Netherlands,

Join the Email list
to get more information on the triannual

EUROSIM 98 CONGRESS

at Helsinki University of Technology, Finland
by sending your Email address to

EUROSIMY8 @vitt.fi
and specifying

* Tentative name of your paper,
* Name of session you want to organize, or
* Post congress meeting you want to arrange.

Make reservation for the dates already
April 14-15, 1998
April 16-19, 1998

Main congress
Courses in simulation,
User group meetings
Post congress trips

All your ideas are welcome,

Don't hesitate to contact us:
Kaj Juslin President of EUROSIM
Fax +358-9-456 6754
Tel +358-0-456 6422
Mail P.O.Box, 1301/INN,
FIN-02044 VTT, Finland
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EUROSIM™95 Special Interest Sessions

The EUROSIM'95 Congress, which took place in
Vienna in September 1995, featured several "Special
Interst Sessions” with emphasis on specific up-to-date
simulation opics. This issue of EUROSIM - Simulation
News Europe completes this series of reports.

Mathematical Modelling and Applications

Mathematical modelling, especially goal-oriented
modelling, is a valuable tool for solving real world
problems. However, correct application is not at all
easy. Mathematical models have to be reliable and
should be of appropriate complexity i. e. they have to
account for all influences and interactions being impor-
tant for the problem to be solved. But, at the same time
such a model should not reflect more details than indeed
necessary. Hence, a saying of A. Einstein should be in
the mind of every modeller “Everything should be made
as simple as possible, but not simpler”.

There are two major goals
Design
= Prediction - Knowledge

In engineering, in most cases both goals are present
- there 15 a design task and the designer has to demon-
strate that the design will work in a satisfactory way.
Hence, quite frequently, two or more models are used
in parallel. A rather simple one for the design and a more
detailed one for demonstrating the quality of the design
e. g by simulation. Therefore, there are close connec-
tions between modelling and simulation. This can be
recognized already in the relatuvely old VDI guideline
3633 stating that “a simulation is the reproduction of a
dynamic process in a model in order to get knowledge
which can be transferred to reality”. Or, as Minsky
states "A model M for a system 5 and an experiment E
is anything to which E can be applied in order to answer
questions about §".

A mathematical model need not consist of tradi-
tional mathematical formulas only, 1. e. of equations and
inequalities to describe the dynamics of a certain pro-
cess or system. Also graphs and nets can be used and
successful engineering applications of e. g. Bond
graphs or Petri nets prove their usefulness for combined
systems or for discrete event systems, respectively.
Hence, a mathematical model of a system is a descrip-
tion in abstract mathematical formulation. [t uses
mathematical symbols and manipulates them according

to mathematical laws only. Such an abstract formula-
tion becomes a mode! by relating symbols and system
(process) quantities, Such a model is adequate if it is
suitable for solving the underlying problem.

It is a frequent saying that mathematical modelling
i5 at the same time art and science. And every successful
modeller knows quite well, that modelling is an itera-
tive process, 1. €. In most practical situations a suitable
model is not developed in one single step, but modifi-
cation such as linearization, order reduction, neglection
of small terms ete. on one side and addition of - mainly
nonlinear - terms in order to account for interactions,
for modelling uncertainties etc. on the other side.

Hence, successful modelling is based primarily on
experience. Therefore, engineers and scientists in-
volved in modelling usually are interested not only in
existing models and modelling approaches of systems
of exactly that nature they are dealing with but also in
modelling approaches and ideas being successfully
used in different areas of application.

Therefore, it was not surprising that a relatively great
number of colleagues responded to the invitation to
contribute to a special interest session on mathematical
modelling in general and especially in view of control
and subsequent simulations. As a consequence, a siring
of four such sessions resulted covering the main mod-
elling approaches of actual interest as well as a great
variety of applications. Thus, also the imponance of
appropriate modelling for control design can be recognized.

In order to allow some insight into what 15 going on
in this area, a list with the contributions to the four
individual subsessions is given in the sequel:

1) Modelling and simulation of control systems

Mathematical Modelling of Grain Ventilation (A. Aboltins)

Fuzzy Modelling of Gas Supply Networks (UL V. Déllen, M.
Schlothane)

Systematical Modeling of a Sorting Process with Petri Nets
(M. Ploat, W. Bir)

Impact of Modeling and Integration Scheme on Simulation
of MOS-Circuits (M. Giinther, G. Denk, U. Feldmann)

About Models of Robot Manipulators for Decoupled Joint
Control (D. Galardini. RB. Gorez)

2) Controlled systems in aerospace engineering

Modelling Limitations for Helicopter Flight Control System
Design (D. Murray-Smith)

Realistic Modelling in Aerospace Engineering - A Challenge
for Optimal Control (K. Chudej)

From Generic Aircraft Models towards LFTs Based Parame-
tric Uncertainties Descriptions (A. Varga, D. Moormann,
D. Kaesbaver, G. Grithel)

EUROSIM - Simulation News Europe
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3) Controlled systems with delays and discrete

events

Design and Simulation of Logical-Dynamical Systems (R.
Biittner, H. Ehrlich, C. Nitu, A. Pretschner)

Conditionfevent systems: a powerful paradigm for timed and
untimed discrete models of technical sytems (5. Engell, S.
Kowalewski, B. H. Krogh, J. Preufiig)

On the Inclusion of Models in Gererating Control Action for
Discrete-Event Systems (D, Franke)

On Object-Oriented Modelling of Abrupt Changes (5, E.
Mattsson)

Simulation of Characteristic Delays in Multivariable Control
Systems Using WCBSL (N. E. Gough. 1. H. Ting, G. M.
Dimirovski. Q. L. Iliev)

4) Biotechnical and process control systems

Self-organizing Modelling of Biotechnological Batch and
Fed-Batch Fermentations (K. D, Bettenhausen, P. Maren-
bach)

On Meodelling of Boundary Conditions for Fixed-Bed Biore-
actors (S. Julien, I. P. Babary, M. N. Nihtilid)

Mathematical Mode!ling of a Chemical Semi-Batch Reaction
(P. Bogaerts, A. Cuvelier, Ph. Arte, R. Hanus)

Ohbject-Oriented Process Modelling Applied to a Reactor (B,
A. Foss, 8, 0. Wasbe, O. @gird)

All published in

EUROSIM ™25 Simulation Congress - Proceedings. Eds. F.
Breitenecker, | Husinsky, Elsevier, Amsterdam {1995), ISBN
(-244-82241-0

fnge Troch, Technische Universitidt Wien, Wiedner
Hauptstrafie 8-10, A-1040 Wien, Tel: +43-1-58801-
5367, Email: Inge Troch @ tuwien. ac.at

Parallel Simulation

Many papers have been submitted for the Special
Interest Session "Parallel Simulation”. Tt turned out
immediately that it is difficult to classify the papers in
terms of "parallel simulation”, distributed (interactive)
simulation, high performance simulation ete. - these
terms seem to build up a Babylonian tower,

It was tried to classify the papers into three sessions.
The session "Parallel Simulation” was intended 1o pre-
sent papers describing research that leads to the spread-
ing of the workload induced by a single program over
multiple (mostly identical) processors mostly assem-
bled into a single system. Generally all of them perform
the same portion of code concurrently with different
slices of the data matrix or under the control of different
sets of parameters. Each processor may have its own
local memory or they may share the same global
memory. This session consisted of 12 papers ([1]-[12]).

Another view of parallefism is introduced by means
of "Distributed Simulation”. This session should
mainly concentrate on simulations that use multiple
cooperaling systems (some possibly being themselves
muluprocessors) tied together in a logical cluster. They
all contribute in a coordinated effort to the solution of
a single problem, but each of them may run a different
code which is part of the overall task. This session
consisted of 10 papers ([13] - [22]).

There is a smooth transition between parallel and
distributed forms of processing, and the choice of the
"drawer” in which the paper has been put may some-
times seem arbitrary. Especially [2] surely fits equally
into both,

Simulation s maimnly an interactive task. Papers deal-
ing mainly with the interactive aspect were put together
into a session "Distnibuted Interactive Simulation”, one
also might have called it "Distributed Parallel Simula-
tion". This session mainly presented implementations
of interactive software and related applications ([23] -
[26]). The section closed with a paper on the EUROSIM
Comparisons on Parallel Simulation Techniques ([27]),
which summarised the solutions sent in up to now and
tried to evaluate the efficiency of spreading the work-
load over multiple processors. Depending on the type
and size of the problem, the elapsed tme 1o solution
may have a minimum for a specific number of proces-
sors, or it may turn out that it just increases if the
program is parallelized.

But contributions on parallel and / or distributed
simulation could be also found in the application ses-
sions, showing the wide range of investigations, using
also new techniques and methodologies: Petri nets,
groundwater flow ete. ([28] - [40]).

It is nearly impossible to summarise results, com-
mon denominators ete. That shows that "Parallel Simu-
lation” (as most general term) is an area of recent
interest, with a big need, with a growing area of appli-
cation, and with a broad spectrum of methodologies
{where at present one cannot decide which methodol-
ogy would suit best).

The common denominators that can be extracted are

that the message passing paradigm (implemented
through PVM or MPI) is the choice for software that
is to run on any kind of distributed memory archi-
lecture,

that there are almost no tools available for paralieli-
zing and tuning new or migrated programs,

that the potential for parallel or distributed simula-
tions is nevertheless estimated high.

An invited lecture [41] dealt with the mapping of the
application architecture to the parallel system architec-
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ture, being one of the key issues in designing new
simulation models for parallel execution, or in the mi-
gration of existing models to parallel platforms.

A last remark: parallelization 15 used to speed up
simulation, and the system's parallel structure may help
in setling up a proper parallelization - but on a von
Meumann's computer architecture. The discussion in
[42] whether true real life parallelism can be mapped to
a parallel computer architecture introduced a healthy
scepticism in the all too ofien careless acceptance of the
computational results of simulation runs.

References
Session Parallel Simulation

[1] Parallel Qualitative Sirulation {Platzner M., Rinner B., Weiss R.)

[2]1 The Setrings that Tie Simulators together: the Message Passing
Paradigm as [nstantated by PVM (Weise W)

[3] Massive Paralle] Models of Net Dynamic Objects {(Anoprienko

A., Feldmann L, Lapko V., Svyamnyj V., Briunl T, Reuter A,,

Zeitz M)

[4] Adaptive Model Parallelism Exploitation in Parallel Simulation
(Ferscha A}

[51 A Massively Parallel Simulation Method for Parabelic and
Hyperbalic Systems (Dekker L., Brok S,W.)

[6] Parallel Simulation of Complex Technical Processes (Schneider
F., Wienand F., Rake H.}

[71 Scalobility Analysis of Parallel Finite Element Methods using

Performance Simulation {(van Gemund A.LC.. Lin H.X.)

(8] A Parallel Algorithm for the Simolation of Encrgy Networks
(Weinmann J. )

[9] A Hybrid Paralle]l Simulation System for Transputers {Ruplitsch
M., Steger Ch., Weil R.)

{107 A New Concept for Shared Memaory Update in Pamllel DSP and
Transputer Systems (Brenner E,, Weiss R.)

[11] Simulating the Simulator: Deterministic PRAM Simulation on
a Mesh Simulator (Meyer U, Sibeyn 1LF)

[12] The Real-Time Simulation of Multiframe System on Multi-
processars (Du T., Huang K., Zha Y.)

Session Distributed Simulation

[13] Oject-Oriented Database Technology Applied 1o Distributed
Simulation (Heywood P, MacKechnic G., Pooley R.. Thanisch
P}

[14] A Distributed, Object-Oniented Simulation System based on
Hints {Baszorményi L., Stopper A}

[15] Rollback Overhead Reduction Methods for Time Warp Distri-
buted Simulation (Balsamo ., Manconi C.)

[16) Large-Scale Simulations of Dynamic Open Systems (Corbin
M1, Sapaty P.5.)

[17] Coupling Simulators with the Model Concept and PVM (Schu-
ster G, Breitenecker F.)

[18] A Distributed Simulation Approach to Manufacturing Contral
Using Time-Warp (Vojdani N.)

[19] Maintenance Simulation: Software Issues (Luk CH,, Jette MLAL)

[20] Object Oriented Realization of a Parallel Discrete Event Simu-
fator (Rewsinger G., Prachafer H.)

[21] Object-Ouiented Communication for Distributed Discrete Event
Simulation (Mecker T.)

[22] A Simulation Tool for Distributed Systems Using Test Sequen-
ces (Castanet R., Chevrier C.)

Session Distributed Interactive Simulation

[23] Distribated and Paralle! Simulation in an [nteractive Environ-
ment (Pawlerta 5., Pawletta T, Drewelow W)

[24] Specification Driven Distributed Simulation Using PrT-Nets
(Srivastava A., Lakhanpal D.K., Jain V., Bhatt P.C.P}

[25] A Basic Architecture for the Development of a Distributed
Interactive Simulator (Deegener M., John W,, Kilhnapfel B,
Lahr M., Lux G., Wirth H.)

[26] Application of FSIMUL-P for Parallel Simulation in a Helero-
geneous Computer Environment (Dellwig P.)

[27] Efficiency of Parallel Strategies in Simulation. Results of the
EUROSIM Parallel Comparisan (Breitenecker F., Husinsky 1,
Schuster G.)

Applications Session

[2%] Parallel Evolutionary Algorithms for Simulation Optimization
(Piermeval H., Tautou L., Bzeznik B. §

[29] Simulations of Crossbar Switches for Parallel Systems (Gram-
matikakis M.D., Kraetzl M.}

[30] Paraliel and Distributed Simulation of Atmospheric Pollutant
Dispersion (Kaltenbach )., Schmidt F.)

[31] Parallel Simulation of Groundwater Flow (Griber P.W )

[32] Mew Developments in the Parallel Simulation System masis
{Schuster G,, Breitenecker F.)

[33] Parallel Simulation of Mobile MNetworks Using Time Warp
(Skild 5., Ronngren R., Liljenstam M., Ayani R.)

[34] Paralle! Simutation of Mobile Communication Networks Using
(Parras )., Harju J., [konen 1.}

[35] Multi-Agent Systems Based Distributed Intelligent Simulation
= A Case Study (Belo O, Neves J.)

[36] Analyzing the Timing Error in Distributed Simulations of Asyn-
chronous Computer Architectures ( Theadoropoulos G., Woods
BRSNS

[37] Simulation Sudy of Muoltitnsking and Resequencing in a Homio-
geneous Distributed System (Karatza H.D.)

[38] Distnibuted Object-Oriented Simulation Environment: An Im-
plementation of Time Warp Using PYM (Beraldi B, Nigro L.)

[3%] Stochastic Modelling of Mobile Distributed Systems {Irmscher

K.)
[40] Simulation of Distributed Simulation with Timed Colored Petn
Mets {Paulussen B.R,, Somers L))

Invited / Special Lecture

[41] Modelling for Parallel Simulation: Possibilities and Pitfalls
(Sloot PM.A )

[42] True Simulation of Real Parallel Processes is Impassible. A
Proof by the Five Dining Philosophers (Fuss H.)

All in Proceedings or late Paper Volume

EUROSIM ™5 Simulation Congress - Proceedings. Eds. F.
Breitenecker, | Husinsky; Elsevier, Amsterdam (1995), 15BN
(ed44-82241-0

EUROSIM 95 Simulation Congress - Late Paper Volume. Eds. F
Breitenecker, |. Husinsky; ARGESIM Report No. |. ARGESIM
Vienna ( 1995), ISBN 3-901608-01-X

F Breitenecker, ARGESIM, Dept. of Simudarion Tech-
nigues, TU Vienna, Wiedner Haupestr 8-10, A- 1040 Wien,
Email: Felix. Breitenecker @ tuwien.ac.ar
W Weisz, Compuning Services, TU Vienna, Wiedner
Hauptstr. 8-10, A-1040 Wien, Email: weisz@edvz.
tuwien.ac.ar
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EUROSIM Societies

ASIM

ASIM (Arbeitsgemeinschaft Simulation) is the asso-
ciation for simulation in the German speaking area.
ASIM was founded in 1981 and has now about 680
individual members,

ASIM is also organized as " Fachausschuf Simula-
tion (FA 4.5)" of Gl (Gesellschaft fiir Informatik). Very
recently a reorganization of ASIM was confirmed by
the Gl Board. The "Arbeitskreise” of ASIM are up-
graded as so-called "Fachgruppen” (FG), having more
efficiency, influence, etc. ASIM consists now of eight
"Fachgruppen” (FG | to FG 8), and 1s cooperating with
a Fachgruppe dealing with environmental issues (FGE).

Report on ASIM'96 - 10, Symposium
Simulationstechnik, Dresden, September 1996

DUAL Zentrum GmbH Dresden organized the con-
ference ASIM'96. During the last years, DUAL Zen-
trurn GmbH has set up an efficient simulation potential
in Sachsen and beyond it. ASIM'96 was supported by
HTW (FH) Dresden, VDI-BV-Dresden, ESPRIT-
CLUB Sachsen, SCS and others. The scientific pro-
gramme covered six main topics in six plenary papers,
in more than 10 invited papers and over 100 contributed
papers, which were held in parallel sessions. About 300
experts from more than 10 countries ensured a highly
interesting discussion of all problems of modelling and
simulation. Talks and discussions were finally supple-
mented by the presence of over 20 exhibitors presenting
the latest software tools of simulation. Two poster
sessions, six witorials and over 10 user group meetings
provided a practice-oriented basis for further discus-
sions and the breaks were used by the participants to
discuss with old friends and to make new friends. The
proceedings include the papers lectured at the sympo-
sium. Amongst others the following problems were
discussed:

- A highly important topic of modelling and simulation in
industry is 1o simulote as realistically as possible complex
business processes and their optimization according to dif-
ferent criteria such as cost minimization, reduction of produc-
tion run and maximum utilization of resources.

- The interdisciplinary cooperation of simulation experts,
economists and industrial users for the solution of complex
problems has been continuously increasing and was pointed
out several times during discussions. The starting point was
the successful complex solution of the simulation and optimi-
zation for an integrated product and process design in industry
by directly coupling ARIS business process modelling system

developed by Prof. Scheer, 1D in Saarbrilcken and the ISSOP
optimization system of DUAL-Zentrum GmbH Dresden.

- Movel and highly interesting is the use of simulation and
optimization tools in the multimedia world and communica-
tion systems in order to obtain the correct information as
efficient as possible in time and cost

- Promising for the conservation of natural resources and
environment are the advanced considerations of different
scenarios by means of mathematical models and high-per-
formance simulation software,

- Modern modelling methods undoubtedly include the mul-
tiagent systems and the reproduction of branch-oriented ref-
erence models.

- The modelling language VHDL-AMS will hopefully help
to develop analog and mixed-signal models independently
from a specific software tool and 1o exchange such moedels
between different software tools.

Dresden, as the capital of Sachsen, invited the par-
ticipants to walk through the town and enjoy the beau-
tiful views and art treasures. An interesting walk
through the historical part of Dresden, a visit of the
Semper Oper surrounded the scientific program. The
main social event, a boat trip on the river Elbe, with
excellent food and entertainment by Jazz music helped
all participants to keep the Symposium ASIM'96 as a
long lasting memory.

W. Krug, H. Krug, D. Henze

Elections of the ASIM Board

At ASIM96 in Dresden a new ASIM Board was
elected. 15 persons were candidates for the § directly
elected positions of the ASIM Board. The ASIM mem-
bers, who participated at the meeting, elected the fol-
lowing persons into the Board (in alphabetical order):

Bausch-Gall, Breitenecker, Hrdliczka,
Kampe, Krug, Miller, Schifer, Wenzel

Speaker and vice-speaker will be elected from these
persons at the next meeting of the board end of Novem-
ber. Minutes of the election meeting with detailed re-
sults of the election will be published in the ASIM
Jahresberichr or in the ASIM Nachrichren.

ASIM Conference in Dortmund 1997

The next annual ASIM conference, ASIM'97, the
11. Symposium Simulationstechnik, will be organized
by Prof. Axel Kuhn and Dipl.-Inform. Sigrid Wenzel,
Fraunhofer Institute, Dortmund and Prof. Heinz
Beilner, University of Dortmund. The event will be
held on November 11 - 14th, 1997, in Dortmund, Ger-
many. The programme will include User Group Meet-
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ings, Tutorials, Parallel Sessions, Invited Papers, Indus-
trial Forums and Sessions about actual simulation re-
search programs. During the conference (November 12
- |dth, 1997) the first Ewropean Exhibition Simulation
and Visualization, 5+V, will take place at the West-
falenhalle, in Dortmund. About 50 exhibitors of simu-
lation and visualization software are expected,

For information please contact: Dipl.-Inform. Sigrid
Wenzel, Fraunhofer-Institut fir Materialflub und Lo-
gistik, Joseph-von-Fraunhofer-Strafe 2-4, D-44227
Dortmund, Email: wenzel @iml.thg.de

ASIM Book Series

The ASIM book series on Advanced Simulation is
published in two different tracks.

Track A: Fortschritte in der Simulationstechnik,
published by Vieweg at Wiesbaden, Germany. Already
8 books have been published in this series. Several more
are planned to appear in the near future with focus on:
= Status Reporis, presenting the state of the art in

simulation within each individual ASIM Working

Group. These handbooks will be updated according

to advances in simulation,

» Compendiums on simulation with general interest to
the simulation community.

* Proceedings of the annual ASIM symposium,

Track B: Fortschrittsberichte Simulation, publish-
ed by ARGESIM at Vienna, Austria. This new publi-
cation series is a forum for
= Monographs on recent developments (e.g. PhD the-

sis, habilitation thesis).

* Waorkshop Proceedings of ASIM Working Groups.
* Descriptions of simulation 1ools and their applica-
tien, User Guides.

The first two books of this series are now available:

C. Westerkamp: Anwendung der Mehrgriifien-
Paramererschitzung zur Simulation von linearen pas-
siven Netzwerken, ISBN 3-901 608-51-6,

M. Salzmann: Genetische Algorithmen in diskreten
Simulationen. ISBN 3-901 608-52-4.

The price is DM 40 plus mailing cost; with DM 10
reduction for ASIM members. Send orders to Dr, Ingrid
Bausch-Gall. For detailed information or if you are inter-
ested to publish in the series, please contact the editors:
Prof. Dr. G. Kampe, Fachhochschule Esslingen, Flan-
dernstr. 101, D-73732 Esslingen, Fax: +49-711-397-
4212, Email: kampe @ti.fht-esslingen.de;

Prof. Dr. D. P.F.Méller, TU Clausthal;
Prof. Dr. F. Breitenecker, TU Vienna.

BAUSCH-GALL GmbH s

ERWEITERUNGEN zu SIMULINK™

ECHTZEIT-ERWEITERUNG

ee— pres T .
:% o M
u ; i
& e : [

Anwendungen: Meldatenerfassung, Prozess-
regeiung, Hardware-in-the-Loop-Simuiationen
Abtastzeiten: 0,5 ms bis Minutenbereich mit
einem handelsiblichem PC

Neu: ONLINE-Graphik

Beniitigt keine weitere Soft- oder Hardware
Einsteckkarten: DAS 1601, LAB-PC+, PC30DS

Preis: DM 4.700, einschl. Einsteckkarte, zzgl. MwSt.
fur Universitidten DM 3.400

BAUSCH-GALL GmbH - Wohlfartstralle 21 b -

MECHMACS - MECHANIK-ERWEITERUNG

Anwendung: Modellierung mechanischer Ketten
Leistungsumfang: elastische Elemente, Relbelemente/
Kupplungen, kinematische Elemente, Getriebe
Antriebselemente, sehr viele Beispiele

alle Elemente als SIMULINK-Quellkode

English version available soon.

Preis: DM 2.200, zzgl. MwSt.
fir Universitdten DM 1.300 zzgl. MwSt,

D-80939 Miinchen

Tel. 089/3232625 - Fax 089/3231083
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Contact Addresses

Austria, payment issues and membership administration:
Prof, Dr. Felix Breitenecker

Technische Universitit Wien, Abt, Simulationstechnik
Wiedner Hauptstrale 8-10, A- 1040 Wicn

Tel: +43-1 58801 3374, Fax: +43-1 5874211
Email: asim@argesim. tuwien.ac.at

Germany:

Prof, Dr. D, Méller

TU Clavsthal, Instinat fir Informatik

Erzstralle 1, D-38678 Clausthal-Zellerfcld

Tel: +49-5323 72 2504 ar 2402 (Secretary)
Fax: +49-5323 72 3572

Email; moeller@informauk, o-clansthal de

or

Dr. Ingrid Bausch-Gall

WaohlfartstraBe 21b, T-80939 Minchen

Tel: +49-89 1232625, Fax: 449 89 1231063
Email: 100564 302 @compuserve.com
{member of the Editorial Board of SNE)
Switzerland:

D, Veronika Hrdliczka

ETH Zirich, Betriehswissenschaftliches Institut
Zérichbergste, 18, CH-8028 Zirich

Tel: +41-1 632 0546, Fax: +41-1 632 1045
Email: hrdliczkea @bwi bepr.ethz.ch

Further contact addresses are given in the reports of the
working groups,

ASIM Meetings to come

January 15, 1997: Meeting of the working group "Simu-
latian in Produktion und Logistik™ at the University of Kassel,
Institute of Prof. Reinhardr. Contact: Sigrid Wenzel.

March 3-4, 1997 Joint meeting of the working groups
"Simulation Technischer Sviteme” and "Simulationsme-
thoden und -sprachen fiir verteille Systeme und parallele
Prozesse” at University in Rostock, Institute of Prof.
Tavangarian. Contact: Dr. Ingrid Bausch-Gall.

March 3-5, 1997 6. Symposium “Simulation als betrieb-
liche Enmtscheidungshiffe” in Braunlage. Contacy Prof.
Hummehenberg.

April 17-19, 1997: 7. Ebernburger Gesprich, joint meel-
ing of the working groups "Simulation in Biologie, Medizn
und Ckologie”, "Stmulationsseftware und -hardware” and
"Simulation und kinstliche Intelligenz” Contact: Prof. Rich-
ter, Prof. Méller, Prof. Breitenecker, Prof. Szczerbicka,

June 5-6, 1997: Mecting of the Working Group "Simida-
tion van Verkehrsrystemen™ in Ratingen at MANNESMANN
Datenverarbeitung. Contact: K. H. Miinch.

November L1-14, 1997: ASIM'97: 11, Sympasitm Sim-
lationstechndk, the annual ASIM-conference, detailed infor-
miation sce above.

Meetings with ASIM participation

March 6-7, 1997: Simulation und Animation'97,
Magdeburg, Contact: Petra Spechl, Universitii Magdeburg,
FIN-1SG, Postfach 4120, D-39016 Magdeburg, Tel: +49 391
67-12868, Email: tagung@ isg cs.uni-magdeburg.de

Working Groups (Fachgruppen FG)

"Simulationsmethoden und -sprachen fiir verteilte
Systeme und parallele Prozesse" (FG 1)

The main topics of the working group "Parallel
Processes” are all modelling and simulation aspects of
parallel and distributed systems: description methods
and languages, parallel and distributed simulation, par-
titioning for parallelization, performance analysis, dis-
tributed computer systems, communication and
synchronization principles. The last events were the
10th workshop "Simulation of Distributed Systems and
Parallel Processes” (the proccedings have just been
published as ASIM-Mitteilungen, Heft 50) and a meet-
ing "Performance Analysis of Distributed Systems”
{the proceedings are in preparation). Both meetings had
35 and 30 participants, respectively, and took place at
Dresden, in cooperation with the Fraunhofer Institute of
Integrated Circuits (Department for Design Automation)
and with the Dresden University of Technology.

The next meeting will be held together with the
working group “Simulation Technischer Svsteme” on
March 3-4, 1997 at Universitit Rostock. The working
group will organize several talks on Monday afternoon
and a so-called "Arbeitsgesprach” on Tuesday
morning. Those who are interested to give a talk, please
contact;

Speaker: Dr.-Ing. Peter Schwarz, Fraunhofer-Tnstigut HS/EAS,
Zeunerste, 38, D-01089 Dresden Tel: +49-351 4640 730, Fax: +49-
351 4640 703, Email: schwarz@eas.iis.thg.de

Vice-speaker: Dr. Hons Fuss. GMD, D-53731 St Avguostin Tel:
+49-2241 14 3125, Fax: «49-2241 14 3006, Emml: fuss@cartan,

gmd. de
FG2,FG 3, FG 4

The 7th Ebernburg Working Conference (7. Ebern-
burger Gespriich). titled "Soft Computing: Méglich-
keiten eines Paradigmenwechsels fiir dynamische
Systeme in Medizin, Biologie und {jﬂ:ﬂ!ﬂgie" will be
held as joint meeting of the working groups "Simulation
in Medizin, Biologie und Okologie”, "Simulation und
kiinseliche Intelligenz” und “Simulationssoft- und -
hardware” from April 17-19, 1997 at the castle Ebern-
burg at Bad Minster am Stein-Ebernburg. The main
subject will be Soft Computing (Tuzzy systems, neural
nets, genetic algorithms) - new challenge in modelling
and simulation. Please contact Prof. Maller, Prof. Breit-
enecker or Prof. Szczerbicka.

"Simulationssoftware und -hardware" (FG 2)

Speaker: Frof, Dr-Ing. Diermar P.F, Miller, TU Clausthal, Institut
fidr Infarmatik, Erzstrabe |1, -38678 Clausthal-Zellerfeld, Tel; +49-
5323 72 2402, 1504, Fax: +49.5323 72 3572

Vice-speaker: Prof. D, Felix Brenenecker, TU Wien, Abt. Simula-
tionstechnik, Wiedner HauptstraBe B-10, A-1040 Wien, Tel: +43-]
5R801 5374, Fax; +43-1 587 4211, Email: Felix Breitenecker@
tuwien.ac,at
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"Simulation und kiinstliche Intelligenz' (FG 3)

Speaker: Prof, Dr.-Ing. Heleno Szozerbicka, Universitie Bremen,
Rechnerarchitektur und Madellierung, Fachbereich 3 - Informarlk,
Postfach 33 04 40, D-28334 Bremen, Tel: +49-421 218 7189 0r 7390,
Fiux +49.421 2187385, Email; helena @informatik, uni-hremen. de
Vice-speaker: Dr, Thomas Uthmann, Johannes-Gutenberg-Univer-
sitit Mainz, Institue (Or Informatik, Staudingerweg 9, D-55090
Muoinz, Tel: +49-6131 39-3610, Fax +49-6131 39-3534, Email:
uthmann@informan un-maknz.de

"Simulation in Medizin, Biologic und Okologie"
(FG 4)

Speaker: Prof. Dr. Ouo Richter, TU Broonschweig, Instingt fir
Geographic und Geodkologie, Langer Kamp 19¢, D-38106 Braun-
schweig, Tel: +49-531 191 5627, Fax: +49-531 391 8170
Vice-speaker: Prof. Dr. Bjim Gottwald, Universitit Freiburg, Fa-
kulidy fiir Biologie, Schinzlesirabe |, D-T9104 Freiborg, Tel: +49-
T61 203 289), Fax: +49-761 203 2894

"Simulation technischer Systeme" (FG 5)

The next meeting of the working group will be held
together with the working group "Simulationsme-
thoden und -sprachen fiir verteilte Systeme und paral-
lele Prozesse" at the institute of Prof. Dj. Tavangarian
at Universitit Rostock on March 3-4, 1997, On Monday
afternoon the hosung institute will present its research
activities, more other plenary talks are planned. A meet-
ing of the working group is planned 1o prepare the
subjects of the next meeting, the participation of the
working group at the annual conference and a planned
status report to be published in the ASIM book series.
Monday evening will be a social evening, usually in a
restaurant Lo leave participants enough time for further
conversation, Last year in Ulm, so-called "Arbeirs-
gesprache” have been very well accepled. Arbeitsge-
spriiche focus on a specific subject and allow thorough
and open discussions. They are not only thought to
present final results but also to discuss open guestions.
To offer an interesting subject for almost all partici-
pants, we will organize several Arbeitsgespriche in
parallel sessions on Tuesday morning. Currently
planned are Arbeitsgesprache on Electronics (SPICE
Anwendergruppe), VHDL and VHDL-AMS and on
simulation in engineering education. The meeting will
close with a visit of the maritime museum in Rostock
on Tuesday afternoon.

Speaker: Dr. Ingrid Bausch-Gall, BAUSCH-GALL GmbH, Wohl-
fartstrafie 21b, D-80930 Minchen, Tel: +49-89 3233625, Fax: +49-
89 3231063, Email: 100564.302 @ compuserve.com

Viece-speaker: Ewald Hessel, Hella KG Huoeck&Co., A, EL-R,

Werk [1, Beckumer SiraBe. D-59552 Lippstadt, Tel: +49-2941 38
8572, Fax: +49-2941 38 8427, Email: hessel @hella.de

“"Simulation in Produktion und Logistik" (FG &)

The last event organized by the ASIM working
group "Simulation in Produktion und Logistik” was the
Working Group Conference "Simulation - Anwender-
nutzen und Zukunfrsaspekie”, held on June 11 - 13th,

1996, in Dortmund, Germany. The conference pro-
gramme contained different sections concerning a)
simulation technology in organizations, in logistics and
material flow, b) aspects of simulation methods in
planning and operation, c) a workshop "Was inreres-
stert den Fabrikplaner das Produke?”, d) different lo-
gistics business games.

In the scope of this event the ASIM working group
organized, logether with the GI-Fachgruppe 4.1.4
"Graphische Simulation und Animation”, a workshop
titled “Visualisierungsverfahren beim Einsatz der
Simulationstechnik in Produktion und Legisttk” on
June 11th, 1996. This workshop was a forum to discuss
different methods and application possibilities of visu-
alization in discrete event simulation. About 30 persons
visited this visualization workshop; the conference had
more than 90 participants and about 10 exhibitors.

During the conference, on June 12th, 1996, the
ASIM working group held its meeting. Current activi-
ties of the working group are a comprehensive survey
about simulation in education and the production of a
new book titled "Anwendungsorientierte Fallbeispiel-
sanvnlungen”, which will be pubhshed in 1997 in the
series " Fortschritte in der Simularionstechnik”, Vieweg
Verlag, Wiesbaden, Germany. The book will contain
several simulation studies and projects and will give an
overview of the acwal simuolation standards. It will
specifically address potential users of simulation,

The next working group meeting 15 planned on Janu-
ary 15th, 1997, at the University of Kassel at the insti-
tute of Prof. Reinhardt. For detailed information please
contact: Dipl.-Inform. Sigrid Wenzel, Fraunhofer-Insti-
tut fiir Materialfluf und Logisuk, Joseph-von-Fraun-
hofer-Strade 2-4, D-44227 Dortmund, Email: wenze] @
mml.fhg.de
Speaker: Prof. Dr.-lng. A, Kuhn, Fraunhofer-Institut [ile Marerial-

flul und Logistik, Joseph-von-Fraunhofer-Strbie 2-4, D-44227 Don-
mund, Tel: +49.231 9743 132, Fax: +49-231 9743 234

sﬁ:_:miim kontinuierlicher Systeme
- - Simulationskurs bei CCG - i3
[Car]-Cmnz-G:s:Hsuhaﬂ}

2.-4. April 1997 in ﬂbﬂpfaﬂmhufm bei Mune‘.h.:n '

Der Kurs richtet sich.an Mitarbeiter in Industrie, For-
schung und Entwicklung, die dieses Fachgebiet (nither) -
kennenlemen wollen. Dieser bereits traditionelle Kurs.
wurde fiir 1997 neu: hearl:-eu:t, u:a. werden Simulator-
kopplung, AHDL—Ansﬁtr.e urkd Autormnatische Mud:l.lblL_
! dung bchandeIL

'ﬁm&ﬁn&e CarEeCmnrz-Gescllschane.V Postfach I.‘IT‘E,

* D-82235 Oberpfaffenhofen, Tel: +49-8153 282413, Fax:-

S 4498153 ‘281345 odér bei den \I’mragenﬂm I. Bausuh
Gall und F. Htc:tmacker {Mmssen siehe, AS]M-TmI]
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"Simulation in der Betrichswirtschaft" (FG 7)

On March 3-5, 1997, the 6th Symposium “"Simula-
tion for Managerial Decision Support - New Tools and
Approaches in Practice” will take place in cooperation
with the German Society for Operauons Research
{DGOR) and the Society for Computer Science (GI) at
the Maritim Hotel Braunlage (Harz Mountains), as all
other symposiums before. Participation fee includes
room and board as well as {ree admittance to all facili-
ties of this four-star hotel. At this biennial symposium,
experts and professionals from industry, science and
public services meet o increase the exchange of expe-
rience on the application of simulation in business
administration and neighbouring fields. Software ven-
dors present their new modelling and development
tools. For areport on the 5thsymposium see EUROSTM
Simulation News Europe, July 1995. Conference lan-
guage is German, contributions in English will be also
accepted. The papers and presentations will be comple-
mented by a management game and an excursion. The
accepted papers will be published in the proceedings
which will be distributed to all participants at the begin-
ning of the symposium. Deadlines are: December 20th,
1996 for lectures, February 14th, 1997 for other apph-
cations. For further information please contact:

Speaker: Prof. Dr. W. Hommelenberg, Universitit Hamburg, Insti-
tut fiir Wirtschafisinformatik, Max-Braver-Allee 60, D-22765 Ham-
burg, Tel.: +49-40-4) 23-40 23, Fuxe: +49-40-41 23-54 41, Email:
wi@mba.oni-hamborg de

Vice-speaker: Prof. Dr. Ricthahn, Gearg-August-University of Gat-
tingen, Platz der Gomnger Sicben 5, D-37073 Giutingen.

"Simulation von Verkehrssystemen' (FG 8)

The working group met in June 1996 in Ziirich to
discuss the subject "Simulation zur sirategischen
Verkehrsplanung”, Resulis will be published in ASIM-
Minteilungen No. 55. The next working group meeting
will be on June 5-6, 1997 at MANNESMANN Daten-
verarbeitung in Ratingen. Subject will be “Informa-
rionsmanagement und Logistik im Verkehr".

Speaker: Karl-Tleinz Minch, SIEMENS AG, Bereich VT2 5YS5,

Ackerstrafle 22, D- 38126 Brounschweig, Tel: +49-531 226 3225,
Fax: +49-531 226 4305

"Werkzeuge fiir die Modellbildung und Simula-
tion in Umweltanwendungen" (FGE)

Speaker: Prof Dy habil. Rodf Grilczner, Universiny of Rostock, Depl,
of Computer Science, WG Modeling and Simuolation, Alben-Ein-
sizin-5tr 21, D-13056 Rostock, Tel: +49-381 4583369, Fax: +4% 181
4983426, Email: groct@informatik. uni-rostock.de

Ingrid Bausch-Gall, Felix Brettenecker

MATLAB®-Erweiterungen fiir den praktischen Einsotz

Identifikation und Reglerentwurl ouch fiir instabile und Tolzeitsysteme

DELZER

Ritterstrafle 51
D-73541 Lérrach
Telefon: 076 21-5045
Fax: 076 21-5 6605
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: PCMON™: Bedienoberfldche und
IDCON™ - dentification of Contineous ~ ACD™ ~ Automatic Controllr Design ooy kpale
Tine DyeemicSYSImS. o infcho Ziorgbefir gechosanen e Koo
« Identifikation mit beliebigem Kreis Poprpislzad umhm
Systemeingang (reale Prozefidaten) * garantierte Stabilitat T ke e
# Ermitilung einer zeitkonfinuierlichen » robuster Reglerentwurf durch Berlick- wnd AC0™ st such i Progrossm-
i i r paket PSIMOS™ unber W5-DOS
Ubertragungsfunktion (Fis)) sichtigung mehrerer Strackenvarionten B s
\ _ : kunderspazilische Anforderungen
Erfolgreich in der industriellen Praxis dank hoher Leistung und einfocher Hiﬁl- st miiglch.
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AES

Contact Address
.M., Giron-Sierra,
AES, Asociacidn Espanola de Simulacidn,
Avda. San Luis 146, E-28033 Madrid, Spain,
Tel: +34-1 394 43 87, Fax: +34-1-394 46 87
Email: gironsi @dia.ucm.es
{member of the Editorial Board of SNE)

CROSSIM

CROSSIM (The Croatian Society for Simulation
Modelling) was founded in March 1992 in Zagreb.
CROSSIM is a non-profit society with the following
main goals: promotion of knowledge. methods and
techniques of simulation; establishment of professional
standards in simulation; development of education and
training in simulation; organization of professional
meetings and publishing in the field; cooperation with
similar domestic and international institutions,

Membership: CROSSIM currently has 51 individual
members, The annual membership fee is equivalent to
B German marks for regular members, and 2 German
marks for students.

Activities

* (Co-organizing ths 19th Intermational Conference “Infor-
mation Technology Interfaces” TTI '97, to be held in
Pula, Croatia, from 17-20 June 1997, The conference has
the sirong modelling and simulation session and an inter-
national invited lecrurer in the field of simulation (Prof.
Ivan Futo, Hungary).

= Co-organizing the 5th Operations Research Conference
in Croatia, held from 1-3 October 1996 in Rovinj, Croatia.

« Organizing a simulation seminar which is held at the
Faculty of Economics, University of Zagreb.

*  Work on several scientific projects in discrete and conli-
nuous simulation, and applications of simulation in such
diverse fields as engineering, economy, medicine, ecology
clc,

* Publication of papers in international and domestic jour-
nals and conference procecdings.

Contact Address
Praof. Viatko Ceric
Faculty of Economics, University of Zagreb
Kennedyjev trg 6, HR - 10000 Zagreb, Croatia
Tel: +385 1 2331 111, Fax: +385 1 2335 633
Email: veeric@efzg hr
{member of the Editorial Board of SNE)

V. Ceric

CSSS

General Information

On September 16, 1996 the regular Board meeting
of our sociery was held at Zabreh na Morave, Czech
republic, during the International workshop "Advanced
Simulation of Systems (AdS5)" with the following
agenda: report on activities of the past period; report of
the supervisory board; report on the EUROSIM co-op-
eration; planned activities for the years 1997 and 1998,
Currently CSSS has around 60 members in the two
national societies, Czech and Slovak Simulation Socie-
ties, CS8S is a member of EUROSIM.

Steering Committee: I. Stefan, Tech. University Os-
trava (Chairman); M. Alexik, Umversity of Zilina (Vice
chair); J. Snorek, Czech Technical University Prague;
I. Lauber, Economy Universily Prague;, E. Kindler,
Czech Technical University Prague; Z. Rabova, Tech-
nical University Brno; M. Sujansky, Technical Univer-
sity Kosice; I. Luhan, Research Institute TESTCOM
Prague (secretary).

Past Events

CSSS orzanised three conferences in the second hall
of the year 1996: The 18th International workshop
"Advanced Simulation of Systems” was held on Sep-
tember 17-19, 1996 in the Moravian city Zabreh na
Morave, Czech republic. There were 47 visitors from
the Crech and Slovak republics and 5 from abroad. The
proceedings volume has 275 pages (47 authors). Most
of the articles are written in English, all articles have
English abstracts.

The 12th International Conference on "Process
Control and Simulation” (ASRTPY6) took place on
September 10-13, 1996 in Kosice - Zlata Tdka, Slovak
republic.

The conference had the following topics: Measurements
and Monitoring Systems * Modelling and Simulation * Proc-
ess Management and Control * Production Management and
Control * Information Technology * Knowledge based Proc-
ess Control Managemenl * Real-time Process Control and
Management There were 50 participants from the Czech and
Slovak republics and 35 from UK, Poland, Rumania and
Hungary. 28 presentations were given in the section Model-
ling and Simulation. The conference language was English,
Slovak and Czech. Chairman of the international program
commitiee was Prof. [van Plander, Academy of Science,
Bratislava, Slovak republic.

The international conference “Electronic Com-
puter and Informatics” was on Scptember 26-27,
1996 in Herlany, Slovak republic,
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The chairman of the conference was prof. M. Jelsina,
Technical University Kosice. The conference had the follow-
ing topics: Algorithms and Theoretical Informatics * Infor-
mation Systems ® Modelling and Simulation of Systems. 30
participants came from the Czech and Slovak republics and
5 from Poland and Rumania. In the section Modelling and
Simulation there were 9 presentations,

Coming Events

The 31st International Conference on "Modelling
and Simulation of Systems” (MOSYS'97) will be held
on April 28-30, 1997 in Hradec na Moravici, Czech
republic. The chairman of the international organizing
committee is Dr. Jan Stefan. Hradec na Moravici is an
old Maravian town with a castle from the | 3th century.

The 19th international workshop "Advanced Simu-
lation of Systems” will be held on September 16-18,
1997 in the Moravian city of Krnov, Czech republic.
Chairman of the workshop is Dr. J. Stefan, TU Ostrava,

The second International workshop “"Modelling and
Simulation in Management and Control” will be
held on October 8-9, 1997 in Zilina - Sulov, Slovak
republic. The chairman of the workshop is prof. M.
Alexik, University of Zilina, Slovak republic.

Contact Addresses

Jan Stefan

FEl- VSB TU

. 17. listopadu

CZ-708 33 Ostrava Poruba, Czech republic
Email: Jan Stefan @vsh.cz

Mikulas Alexik

University of Zilina, dept. Technical Cybernetics
Velky Diel, SK-010 26 Zilina, Slovak republic
Tel: +42 80 54042

Fax: +42 89 54806

Email: alexik @ frik.urc.sk

(member of the Editorial Board of SNE)

M. Alexik

DBSS

General Information

The Dutch Benelux Simulation Society (DBSS) was
founded in July 1986 in order Lo creale an organisation
of simulation professionals within the Dutch language
area. DBSS has actively promoted creation of simifar
arganisations in other language areas, DBSS i1s a mem-

ber of EUROSIM and waorks in close cooperation with
the other members and 15 affiliated with SCS Interna-
tional and IMACS.

Steering Committee

Chairman; L. Dekker, Delft University of Technol-
ngy, Vice Chairman: A.W. Heemink, Delft University
of Technology, Member: W. Smit, AKZO NOBEL,
Secretary/Treasurer: J.C. Zuidervaant, Delft University
of Technology.

DBSS Membership

Both corporate entities (companies, institutes, efc.)
and individuals are welcome to join DBSS as full
corporate or individual member. Becoming member of
DBSS includes automatically being member of
EUROSIM, the overall organisation of European
Simulation Societies. DBSS members enjoy reduction
of the fees attending the "EUROSIM events” which
include congresses, conferences, symposia, work-
shops, eic.

Those interested to become a member of DBSS are
invited to write to the secretary:

Dutch Benelux Simulation Society Secretarial:

Computing Centre, P.O. Box 354

NL-2600 AJ Delft, The Netherlands

Tel: +31-15 2785698, Fax: 31-15 2783787

Email: Zundervaart @rc.wudelft.nl

{member of the Editorial Board of SNE)

{Please mention your name, affiliation and address,
and indicate whether you are interested in the personal
or institutional membership).

Past Events

Last June the international EUROSIM conference
"HPCN challenges in telecomp and telecom, parallel
simulation of complex systems and large-scale ap-
plications" has taken place. Both the scientific and the
organizing committee appreciate that a hundred partici-
pants from many countries all over the world have come
to Delft. The programme was divided in four sessions:
* High performance computing - development * High
performance computing and simulation applications *
High performance networking * Multi processor com-
munication structures and systems and two special
Ses5ions:

High performance computing in environmental model-
ling: For densely populated countries, the modelling of the
transport of pollutants and the simulations of pollution reduc-
tion scenarios arc hécoming more and more important in view
of the growing awarcness of damaging effects. Mathematical
maodelling and computer simulation provide the toals to de-
termine, as accurately as possible. levels at which pollution
should be reduced. Furthermore, these models are also im-
portant for real-time prediction problems. However, stll
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many real life applications require computer resources
beyond existing capabilities. From the various contributions
inn this session it becomes elear that High Performance Com-
puting has now reached the point where engineers and applicd
scientists can apply parallel processing for solving large scale
environmental problems,

Industry session: The marriage of computing and commu-
nication will aceslerate innovation in industry and create new
businesses, especially in the services sector. New distributed
applications like simulation, datamining, sensor data proces-
sing and transaction processing, visealization pose new chal-
lenges and requirements for integration of High Performance
Computing and Metworking, In this session industry has
given it views on HPCN and presented their ideas and requi-
rements in this field. Also some case studies from a rechno-
logy user point of view were included. Papers were presented
by large intcrnational companies and THNO, the Dutch Orga-
nisation of Applied Research, OF these two special sessions
separate booklets are published,

Furthermore a commercial and a scientific exhibi-
tion have taken place. In total twenty-seven applicants
from several organizations were at the exhibition either
with a demonstration or with a poster presentation.
Descriptions of the demonstrations can be found in the
conference proceedings.

A Parallel Computing Contest for undergraduate and
graduate students has been organised as part of the confer-
ence. The following submissions were received: * Hidden
surface removal on parallel architecture by Pascal Langlais
from Canada * Parallel implementation of numerical method
for ODE systems based on the Cayley transform by Evgeniya
Gorshkava from Ukraine * "D&C with reconfiguration” al-
gorithm in a nutshell by P.R. Water from The Netherlands *
Parallelisation of a classical molecular dynamics code by
Roman Geus from Switzerland * Paralle] search algorithm for
the datection of irregular structures by Renata M. Aiex from
Brasil * Large scale (inile element fluid analysis by Massively
Parallel Processors by Yasushi Nakabayashi from Japan, The
members of the jury: N. Hekster, IBM; M. van Kats,
HPConvex; H.X. Lin, TU Delft; M.R.T. Roest, TU Delft, L.
Timmermans, CRAY Research; I.C. Zuidervaart, TU Delft
judged that the final winner of the contest was Renata M.
Aiex. One can find detailed descriptions of the submissions,
eriteria and decisions of the jury in the proceedings of the
conference.

The last day of the conference a panel discussion was
organised. Chairman was J. Halin from Switzerland;
panel members C.H. Cap, Switzerland; E. Shapiro,
USA; T.E. Tezduyar, USA.

The Organizing Committee thanks all the people
who were involved in one way or another in the success
of the conference,

A book of abstracts of the presentations has been
published before the conference, This booklet is avail-
able for the price of dfl. 30,- (excl. mailing costs).

Coming Events

DBSS will organise during the first two days of the
EUROSIM 98 Congress (organised by the SIMS so-
ciety in Helsinki, Finland) a parallel session with the
provisional title “The impact of HPCN on parallel
simulation”

The provisional scientific commiltee for this ses-
sion: J. Bruin, FEL TNO, NL, L. Dekker, TU Delft, NL;
I Halin, ETH Zurich, Switzerland, A.W. Heemink, TU
Delft, NL: J. Keane, University of Manchester, UK;
H.3. Lin, TU Delft, NL; E. Shapiro, USA; W. Smit,
AKZO NOBLEL, NL; J.C. Zmdervaart, TU Delft, NL.

For more information, please contact the EUROSIM
‘98 congress office: P.O. Box 1301, FIN-02044 VTT;
Fax: 4358 9 456 6754; Email: eurosim%E@viLh

Furthermore DRSS is pleased to announce that their
offer to organise the EUROSIM 2001 congress in Delft,
The Metherlands, was acecepted in June by the
EUROSIM Board.

J1.C. Zuidervaart

FRANCOSIM

FRANCOSIM was created in 1991 and aims to the
promotion of simulation in research, industry and uni-
versity fields. It has members from large French com-
panies and famous Belgian and French universities,

Contact Addresses

FRANCOSIM

M. Lebrun

Maison de la Productique

F - 42300 Roanne

Tel: +33-77 23 60 30

Fax: +33-77 23 60 31

Email: imagine @ardep.fr

{member of the Editorial Board of SNE)

Contact in Belgium:

Mr. F. Lorenz

Centre Socran, Parc Scientifique
Avenue Pré-Aily

B-4031 Angleur

Tel: +32-41 67 8375

Fax: +32-4167 83 00
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The New Generatidn. By dSPACE.

Fastest processor board for simulation and control

The new Alpha board from dSPACE is 12 times faster than previous dSPACE systems.
Mow even extensive hardware-in-the-loop simulations can be performed on only one processor.

dSPACE systems provide:

= fastest hardware based on the DEC Alpha AXP™ 21164/
300 MHz, 600 Mflops, double precision

» interfaces to MATLAB®/SIMULINK® with automatic code
generation and test
automation

e {ull integration of all
dSPACE /O boards. The
dSPACE system can be
extended in regards 10
the computing power and
the /O capacity, if extreme
performances are required.

The combination dSPACE and
MATLAB®/ SIMULINK® forms a
Total Development Environment
integrating all phases of the
development process: analysis,
modeling, design, simulation, and test.

dSPACE GmbH
Technologiepark 25
D-33100 Paderborr
Germany

phone. ++=48 03251 1638-0
fax: ++49 05251 66529
g-mail; infoddspace.de

dSPACE
Vs 4




HSS

ISCS

General Information

The Hungurian Member Society of EUROSIM was
established in 1981 as an association promoting the
exchange of information within the community of peo-
ple involved in research, development, application and
education of stmulation 1n Hungary and also contribut-
ing to the enhancement of exchanging informaton be-
tween the Hungarian simulation community and the
simulation communities abroad. [18S deals with the
organization of lectures, exhibitions, demonstrations,
round table discussions and conferences

Activities

The 10th Evropean Multiconference of SCS,
where the Hungarian Simulation Society was co-spon-
sor and the chairman of our society acted as the General
Chairman was held with success. A large number of
pamicipants from many countries all over the World
attended the Conference. Among the participants were
some of the most outstanding scientists of the field. The

wtorials in leading edge areas have contributed to the
success of the event.

Another important event was the official opening of
the Hungarian Center of the International McLeod
Institute of Simulation Sciences to the activities of
which the Hungarian Simulation Society is directly
related as Prof. Andrds Jdvor, chairman of our society,
was nominated as its director.

HSS has chosen a logo for the society:

Contact Address

Prof. Andrds Javor, Ph.D., D.Sc.

KFEKI Research Institute for Measurement and
Compoting Techniques

P.O.Box 49

H- 1525 Budapesi. Hungary

Tel: +36 1 1699499, Fax: +36 1 1601290
Email: javor@sunserv.kiki.hu

{member of the Editorial Board of SNE)

A. Jdvor

General Information

The Italian Society for Computer Simulation (ISCS)
15 a scientific non-profit association of members from
industry, university, education and several public and
research institutions with common interest in all ficlds
of computer simulation. Its primary purpose is to Facili-
tate communication among those engaged in all aspects
of simulation for scientific, technical or educational

purposes.

The affairs of the 1SCS are dirccied by a Steering
Commuttee presently consisting of the following per-
sons: Franco Maceri (chairman), Felice Cennamo
(vice-chairman), Vincenzo Grassi (treasurer), Mario
Savastano (secretary).

Membership

At present ISCS counis 132 members: 6 institu-
tional, 4 honorary, 120 regular and 2 affiliate. Charges
per annum are Lit. 30,000 for regular and affiliated
members and Lit. 400,000 for institutional members,

Contact Address

For further information or application for membership,
please contact:
[SCS
¢lo Dipartimento di Informatica,
Sistemi e Produzione
Universita di Roma "Tor Vergata®
Via della Ricerca Scientifica
[-00133, Roma, laly
Tel: +39 6 7259 4477
Fax: +39 6 2020519
Email: grassi@info utovrm.it

Activities

The steering commitice of ISCS is presendy in-
volved in the organization of ISCS '96, the annual
conference of the ISCS that will take place in Rome,
Italy, December 12-13, 1996, Topics of interest for the
conference are methodological and application aspects
of simulation. Interested people should submit 4 copies
of an extended abstract (max. 2 A4 pages) of their paper
by September 20, 1996, to the following address:
Segreteria ISCS "96 Dipartimento di Ingegneria Civile
Universita di Roma "Tor Vergata” Via della Ricerca
Scientiftea I-00133, Roma, ltaly.

Papers may be written in Italian, English or French.
Notification of acceptance will be sent by October 20,
1996, and camera-ready copies (max. & A4 pages) will

Number 18, November 1996

_Plﬁ_

EUROSIM - Simulation News Europe



he due on November 15, 1996, Accepted papers will be
published in the conference proceedings, and a limited
number of papers will be selected for possible publica
tion in the Journal "Simulation Practice and Theory™.
For further information please contact prof. Vincenzo
Grassi at the address above, or connect to:
http:/irussell ce utovrm.it/~ISCS

Notice to 1SCS members: The annual meeting of
1SCS members is scheduled 1o be held in December
1996 in Rome, during the [SCS '96 Conference. On that
pecasion, we are planning to organize a meeting be-
tween members coming from academia and industry.

Vincenzo Grassi

SIMS

The Scandinavian Simulation Society, SIMS, has at
present nearly 300 members from Denmark, Finland,
Morway and Sweden. For 37 years SIMS has served as
the regional society in Scandinavia, gathering individu-
als and organisations invalved in simulation. The ac-
tivitics have been concentrated on arranging annual
meetings and courses, delivery of information letters,
and co-operation at Evropean and international level in
the field of simulation,

New Board for SIMS
The board of SIMS consists of;

lonas Dyberg, [8], Sweden (Chair); Torleif Iversen,
SINTEF, Norway (Board member}; Bernt Lie, Hogsko-
len i Telemark, Norway (Board member); Esko Juuso,
University of Oulu, Finland (Board member); Hannu
Sippola, Finland (Board member); Nicls Houbak,
DTU, Denmark (Board member); Paul Rathje, Dan-
foss, Denmark (Board member)

Lars Lidner, Volvo PV, Sweden, continues as Treasu-
rer, and Kaj Juslin, VTT, Finland, as the SIMS contact
person (o other societies.

How to join SIMS

Just send an informal application or recommendation
for membership to the SIMS contact person:

Torleif Iversen

INTEF Electronics and Cybernerics

Autamatic Control

MN-7034 Trondheim, Norway

Tel. +47 7339 44 74, Fax, +47 735943 99

Email: sims@ecy sintef no

EK. Puska
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SLOSIM

The Slovenian Society for Simulation and Model-
ling has currently 84 members, both from Slovenian
Universities and from industrial companies.

Recent Activities

SLOSIM was one of the co-operative societies in the
organization of the mraditional Electrotechnical and
Computer Conference ERK'96 in Portoroz, Slovenia
{Adriatic Coast). There were more than 200
participants,

The program consisted of & invited lectures, 29
conference sessions, a student session and several panel
discussions. The session part consisted of 29 sessions
from the following subjects: Electronics (2 sessions, 15
papers), Telecommunication (2, 14}, Automalic control
(3, 20), Simularion (3, 20), Power enpincering (4, 28),
Measurement (4, 31), Computer science (4, 35), Arti-
ficial intelligence (1, 9). Rabotics (1, 10}, Pattern rec-
ognition (2, 15}, and Biomedical enginecring (2, 16). A
special student session with 12 papers also took place.
The winner will represent Slovenia in the 1EEE regain
8 competition.

SLOSIM was responsible for simulation sessions. The
papers were divided into the following three sessions:

Stmulation (6 presentations): The presentations partially
deal with simulation wols which enable also sorme modem
extensions ¢.g. real ime simulation, parallel simulation, ob-
ject ariented approach, mtelligent supervision etc. and par-
tially with more application oriented simulation studies.

Identification {7 presentations): The papers mainly deal
with gqualitative modelling and with modelling approaches for
fault diagnosis.

Modeling (7 presentations): The papers deal with meth-
odologies for the modeling of continuous as well as discrele
event sysiems (object oriented approaches, neural nets, fuzzy
models) and with some modeling applications in different
arcas.

There were two interesting panel discussions: How to
improve links belween academic and industry research and
development activities. Didactic methods in the clectrolech-
nical and computer science education,

On October 3., 1996 SLOSIM organized a lecture
(G2: A comprehensive environment for creating in-
telligent production management systems which was
given by Rainer Decker and Susanne Dolzer, GenSym
GmbH, Munich., The presentation covered two
sections. The first section presented G2's technologies
and how these technologies work together. The second
section deseribed the overall approach to delivering
intelligent applications with G2,
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The regular annual assembly 15 planned for the mid-
dle of November with a group presentation event
{Group for biocybernetics from the Faculty of Electri-
cal Engineering, Ljubljana).

Contact Address

Borut Zupancic, chairman
Faculty of Elecirical Engineering
Trzaska 25, SLO - 1000 Ljubljana, Slovenia
Tel: +386 61 1768 306, Fax: +386 61 1264 631
Email: borut.zupancic @fe.uni-1j.si

or slostm @ fe uni-lj.5i
imember of the Editorial Board of SNE)

Borut Zupancic

Obitwary
Prof. John Lewis Hay.
Died aged 53 in November 1995

It is with sadness that | write about the untimely death of 2 good
friend of long standing. 1 believe that | first met John at a UK
Simulation Council meeting in Manchester in 1970, when be worked
in the Depanment of Electronics and Electrical Engineering at Sal-
ford University, He was involved then of course with simolation, an
activily and interest which stayed with him. He subsequently hecame
Senior Lecturer and then Professor, the lutter also through his active
invalvement with SCS, the Society for Computer Simulation.

He contributed much 1o simulation and the UK Society over the
years and became very actively involved with Th, John Pearce, Prof.
Roy Crosbie, Geofl Mostimer and of course with his wife Beryl and
athers, with the development and applications of ESL., the European
Space Agency Siroulation Language, John left the University 1o work
full time a his company i1SIM, Intemational Simulation Limited in
Salfard Universiry Business Park where he worked on projects with
the Guropean Space Agency and wiath the associated companies
Cogsys Limited and Solunons Foundry Limited

| met Jahn on many occasions at one day meetings and simulation
conferences around Curope, We always hod zood happy productive
meetings and diseussions, More recently | personally became invol-
ved with John and ESL through some eollabaranve work, inially
with the Hubble Space Telescope and subsequently with applications
of ESL in distribured interactive simulation (D1S),

John was o pleasant quiet man, and a very compelent intémational
professional who was both a good long term friend and colleague 1o
all who new him. e is and will continoe 1o be greatly migsed. Tt is
very appropriste that close to the anniversary of his death, a one day
event is being held at Salford University where Johns' friends, col-
leagues and family will remember him and discuss with admiration
and affection his life, work and future prospects for his excellent

products

Richard Zobel, October 996

UKSS

The United Kingdom Simulation Society is under-
going some reorganisation this year. Prof Graham
Rirtwhistle and Prof Paul Luker have joined the
Committee. We are sorry to lose Chris Bowyer as
Membership Secretary. The new Membership Secre-
tary 1s:

Dr Gwyn Jones

TDept of Computing and Information Systems

London Guildhall University

100 Minories

London EC3N 11Y

Tel: +44 171 3201716

Fax: +44 171 3201717

Email: gjones®@]lgu ac.uk

Individual subscriptions remain at 20 GBP per year.
Please contact Gwyn Jones for further information on
membership.

Al the time of writing the next One day meeting is
scheduled for 315t Oct at Salford University. The meet-
ing is a Memorial one in tribute to John Hay, who was
sadly lost to us this year. The meeting includes a
number of interesting papers covering space simulation
and continuous simulation in his honour, A detailed
report of the meeting will be given in the next issue of
SNE.

UKSIM 97

The arrangements for the next National Meeting of
the Society due to be held next Easter continue. The
title of the Meeting has been changed to avoid confu-
sion with a similar meeting due to be held at about the
same (ime. Our meeting will now be UKSIM 97,

The Venue for the Conference is The Keswick Hotel
in the Lake District. The dates are April 23-25th 1997
It should not be too late when you receive this issue o
submit a late paper.

The Chair for the conference is Graham Birtwhistle,
Division of OR and Information Systems, School of
Computer Studics, The University, Leeds LS2 9)T, Tel:
+44-113 2431751, The Program Chair is Paul Luker,
School of Computing Sciences, De Montfort Univer-
sity, Leicester LEL 9BH, Tel: +44-116 257 74RR, Fax:
+44-116 254 1891, Email: luker@de-montfort.ac.uk
Please contact either for further information on the
Conference.

Russell Cheng
{Secretary UKSS,
member of the Editorial Board of SNE)
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IS YOUR SOFTWARE TOO SLOW? ACSL Courses

1S YOUR SOFIWAR' 10O LIMITED? TU Delft {The Netherlands)
IS YOUR SOFTWARE TOO DIFFICULT TO USE?  |14.16 November 1997
DOES YOUR SOFTWARE LACK FEATURES?
RDL Worthing (UK)

TRY OUR ACSL TOOLS! 25-27 April 1997

ACSL Graphic Modeller

Graphical programming tool that generates ACSL code by allowing the user to build models in
block diagram form or a combination of text and block diagram.

ACSL Math

Mathematical environment for matrix computation and state-of-the-art 2D and 3D plotting
which incorporates a high-level programming language. ACSL models can be loaded into this
environment, and run either interactively, or via script files.

ACSL Optimize

Optimisation, Parameter Estimation and Sensitivity Analysis tools in a user-friendly ACSL
environment,

ACSL Code

C and Ada code generator tightly integrated with the Graphic Modeller for controller design and
rapid prototyping.

ACSLrt

Real tme applications (hardware-in-the-loop or man-in-the-loop) can be developed using the
special functions available in ACSL 1o interface with VO cards with ACSLr.

ACSL Math: Parameter Sweep Example

For further information, demonstra-
Vanderpol Oscillator tion disks, or a [ull free evaluation,

Xand X
as functions of lambda please contact us at
RAPID DATA LTD
Amelia House,
Crescent Road, Worthing,

West Sussex, BN11 1RL, UK

Tel +44 1903 8212 66

Fax +44 1903 82 07 62

Email info@radata.demon.co.uk

D

RAPID DATALTD




European and International Societies

IMACS

February 5-7, 1997
Technical University Vienna, Austria

Sponsors: IMACS (Int. Ass. for Maths. & Comp. in
Simul.}, Division for Mathematics of Control and Simulation
(E114/5) at Technical University Vienna, Technical Univer-
sity Vienna

Cosponsors: [FAC (Int. Fed. for Automatic Control),
TAMOCM (Int. Ass. for Math, & Comp. Mod ), ASIM (German
Speaking Simulation Group), GAMM (Soc. Appl. Math.
Mech.,, Germany), VDUVDE-GMA (Soc. for Meas. &
Autom.), OCG (Auvstrian Computer Soc. ), OEMG (Austrian
Math, Sec.) , EUROSIM (Fed, European Simulation Soc.)

Organizer: Division for Mathematics of Control and
Simulation (E114/5) at Techmocal University Vienna

MNOC: F. Breitenecker, 1, Troch, F. Urbanek

Scope: All aspects of mathematical modelling of all types
of systems 1. e. of systems which are * dynamic or staiic *
deterministic or stochastic * continuwous or discrete * lumped
parameter or distribuied parameter * linear or nonlinear * or
of any other natore.

A wide variety of formal models will be discussed and the term
“mathematical model” will include classical models such as differen-
tinl or difference equations, Markov processes, ARMA madels as
well a5 more recent approaches such as Bond graphs ar Petr ners.
The topics 1o be discussed will include = modelling theory ® processes
and methods for madel formulation, identification, development,
reduction and validation ete. (incl. puidelines and check lisis) *
aptomation of modelling and softwars aids for modelling * modelling
forfy simulation * qualitative mode!ling including fuzzy and itera-
tive approaches to modelling * modular madelling (especially app-
hed o interdisciplinary fields such as mechatronics or controlled
environmental systems) ® leaming networks in modelling * uncer-
tanties in modelling * methodalogies for model validation * fitting
mathemafical models 1o real processes * the relationship between the
modelling approach and problem solutions * comparison of methods
for modelling, model reduction and model validation * effects of
maodeliing ermars on overall performance of an engineering system {e.
. relationship between modelling and conwrol design) * applications
in the field of engineering systems and in natural sciences * applica-
tions in other fields (such as environmental systems, biotechnology
ele.) * case studies of 4 comparison for ideas or methods - education
in modelling,

Out of some 180 submitted abstracts about 120 sci:lil_'tﬁn:
papers have been accepied for presentation. In addition, some
15 special sessions with some 70 papers will be held.

Further details can be obtained from:

Univ. Prof. Dr. Inge Troch

Technical University Vienna (E114/5)
Wiedner Hauptstrasse 8-10), A-1040 Vienna
Email: Inge. Troch @ uwicn.ac.at

Tel: +43-158801-5367, Fax: +43 | 58629 59

LSS

The international conference "Simulation, Gam-
ing, Training and Business, Process, Reengineering
in Operations”, organized by the Latvian Simulation
Society in cooperation with the Institute of Information
Technology of the Riga Technical University, the de-
partment of Economic Information Systems of the
Linkoping University, the International Federation of
Operational Research Societies (IFORS), the Associa-
tion of European Operational Research Societies within
IFORS, the Swedish Operations Research Society and
the Finnish Operations Research Society, was held in
Riga, Latvia during September 19-21

The conference was related o both theoretical and prac-
tical aspects of Operational Research and Simulation in the
field of manufactering and services, (Operations), and struc-
tured around the following major themes: Theory/ Tech-
niques; Simulation, Business Process Reengineering and
Applications; Simulation and Decision-Suppart Systems;
Training and Games, Production; Information and Commu-
nication Systems, 1t gathered wgether 104 participants from
different countries, e.g., Austria, Belgium, Canada, Czech
Republic, Denmark, Estonia, Finland, Germany. Great Brit-
ain, Japan, Latvia, Lithuania, The Netherlands, Poland, P K.
of Chine, Russia, South Korca. Spain, Sweden, Taiwan,
Ukraine, USA. During the conference, the Balic Operations
Research Society was established, that incorporates members
from Latvia, Lithuania and Estonia,

Contact Address

Dr. Yun Merkuryev, President

Latvian Simulation Society

Riga Technical University

1, Kalku Street, LV-1658 Riga, Latvia
Tel.: +371-7324480, Fax: +371-7820004
Email: merkur@itl.rtu.lv
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Software Development

Conceptual Learning of Sciences
Supported by the Simulation
of Natural Phenomena

Abstract: The paper gives a briel presentation of simula-
tion concepts used (o support the basic principles of concep-
tugl lcarning. One of the central activities of the CoLoS
cansartium which has been founded on such principles is the
development of highly interactive, computer supported expe-
rimenis, integrated with experiments. These experiments are
in fact executed by the means of digital simulation of natural
phenomena. The development of such experiments is highly
facilitated by the use of various specialised software toals like
xyZET and xdev. The current trends on Internet provide new
apportunitics which lead to the development of software that
is portable across multiple machine architectures, operating
systems, and graphical user interfaces.

1. What is Conceptual Learning

The idea of computer supported conceptual learning
led to the establishment of a consortium of 12 European
and 10 American Universities. Their activities embrace
the development of physics courses and other corre-
sponding software. The mission of these activities is to
provide the teachers of natural sciences with an access
to the new means and methods offered by modern
technology and to a deeper understanding of phenom-
ena they teach. This should improve the quality of their
teaching and create more enthusiasm for natural sci-
ences among their students,

One of the methods that has been developed by
Col.oS is based on the mimicry of nature and its
fundamental principles which replaces the solving of
mathematical equations. The computer is used for the
visualisation of the molecular or atomic behaviour. The
teachers or students interacting with the simulated sys-
tern can obtain a better understanding of the subject.

Such concept of learning can be extended to other
fields of natural science. The fundamental principle 13
to find the basic primitives and then to explore the
relations and rules of interaction between them. Such
primitives are particles in the field of the quantum
physics, atoms and molecules in chemistry, objects in
computer science,

The quality of the simulation of more complex sys-
terns partially depends on the performances of the com-
puter system being used. Therefore most of the CoLo3
experiments are developed for the UNIX operating

system and the powerful graphical workstations are
mainly used.

The use of the hypertext and further of the WWW
provides additional opportunities and possibilities to
such courseware. The explanation of phenomena and
interactive experiménts can be integrated in a well
structured courseware and the use of Internet enlarges
the possibilities of remote learning based on it.

2. Basic ColL.oS Software Tools

One of the most significant Col.oS tools, which
permils an easy and highly interactive description of
simulated physical situation is xyZET. Basically, it
permits construction of the simulated world using par-
ticles as the fundamental primitives and defining vari-
ous forces acting on these particles. The observation of
the behaviour of the simulated world 1s facilitated first
of all by an effective 3 dimensional visualisation and
by using various graphical and numerical monitors. A
deeper understanding of the simulated phenomena is
achieved through the on-line experimentation with
various parameters concerning the phenomena. Figure
1 shows a typical display obtained during one of such
experiments. Several charged particles are dispersed in
the space and a equipotential plane is visualised. Of
course, the particles interact with their forces of attrac-
uon and the form of this plane changes with time

T 175 Inised versaal

Fig. 1. Example of a graphic display
during a simulation with xyZET
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xyZET experiments can cooperate with the explain-
ing didactic material which could be prepared and
represented in the popular HTML format.

Another basic Col.oS rool is xdev which is in fact an
effective, graphically onented program generator. It
runs on several UNDX platforms and in Windows 95
environment. Most of the experiments prepared with
xdev have 2D or 3D particles as their pnmitives. The
basic difference between the xyZET ad the xdev ap-
proach is that for the development of xdev-based simu-
lations some knowledge of C-level programming is still
needed. Therefore xdev should be considered as a de-
velopment tool for more advanced users. The following
figure shows a simulation of a conductor and it visual-
ises the behaviour of charged particles in this conductor,

Fig.2: Simulation of charged particles in a conductor,
prepared with xdev

The possibility of the interaction of such experi-
ments with some didactic explanation, prepared with
hyperiext is also possible.

3. Current trends and colos tools

The rassive growth of the Internet and the WWW
leads o a completely new way of looking at develop-
ment and distribution of software. Operating on multi-
ple platforms in heterogeneous networks invalidates the
tradinonal schemes of software design.

The needs of distributed, client-server based systems
coincide with the paradigms of object-based software.
The Java system was emerged to meet these needs.
Developing your applications using Java results in soft-
ware that is portable across multiple machine architec-
tures, operating systems, and graphical user interfaces.
With Java, the software development is much easier.

Java programming fanguage is simpfe and famifiar
{it is in fact a simplification of C++), so it can be easily
learned and uvsed by most programmers. It is object
oriented, to take advantage of modern software devel-
opment methodologies and to fitinto distributed client-
server applications; multithreaded, for high per-
formance in applications that need to perform multiple
concurrent activities, such as multimedia; and inter-

preted, for maximum portability and dynamic
capabilities.

The programming of Java applets can be greatly
simplified by using appropriate GUT builders.

The following figure presents an example of the
integration of the hypertext and an applet which permits
the simulation of a space with particles. The behaviour
of these particles can be interactively studied by chang-
ing the fields and forces which act on thesc particles.

Fj‘_“ e e T e

Fig. 3: Simulation of interacting charged particles
with Java-applets

4, Conclusion

The development of new, highly interactive, hy-
pertext supported software with Java is of great interest
for many application areas and between these for edu-
cation too. One of the biggest advantages is the port-
ability of developed courseware and platform inde-
pendence. One of the disadvantages could be the exe-
cution speed which 1s slower in comparison with the
traditional programs. The problem is that the compiled
code is platform independent and should be therefore
interpreted. [ts execution times are approximately 40
times greater than usual but in most cases this is not 50
critical,

References

Central CoLoS server;
hitp:/fhpwww.ec-lyon frfcolosHp

Slovenizn CoLoS server:

hrtp:/feolos | friuni-lj si/~colos

Sasa Diviak, Faculty of Computer and Information
Science, University of Ljubljana, Trzaska 25, SLO -
1000 Ljubljana, Slovenia, Email: sasa@fri uni-lj.si
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Design of a New Language
for Physical Modeling

B.-_m[-:ﬁmund
7
Among several actions that have been defined within

the ESPRIT project "Simulation in Europe Basic Re-
search Working Group (SiE-WG)", one 15 devoted to
the design of a new langnage for physical modeling.
There are already several modeling languages for ob
ject-oriented, non-causal modeling, such as Dymola,
gPROMS, MOSES, NMF, Omola and U.L.M. This
working group will attempt to unify the concepts and
introduce a common basic syntax and semantics.

Goals

The work will start in the continuous time domain
since there is 2 common mathematical framework in the
form of differential-algebraic equations and there are
several existing modeling languages based on similar
ideas. There is also significant experience of using these
languages in various applications. It thus seems to be
appropriate to collect all knowledge and experience and
design a new unified modeling language or neutral
format for model representation. Thus the short range
goal is 1o design a modeling language for differential-
algebraic equation (DAE) systems with some discrete

event features to handle discontinuities and sampled
systerns, The design should be extendable in arder that
the goal can be expanded to design a multi-formalism,
multi-domain, general-purpose modeling language.

Design group

The design group presently consists of the following
people (previous designs are indicated): Hilding
Elmgvist, Dynasim AB, Lund, Sweden (Dymola), Al-
exandre Jeandel, Gaz de France, Saint Denis, France
(U.L.M.}), Sven Erik Mattsson, Department of Auto-
matic Control, Lund Institute of Technology, Lund,
Sweden (Omola), Per Sahlin, Department of Building
Sciences, Royal Institute of Technology, Stockholm,
Sweden (NMF), Martin Otter, Institut fuer Robotik und
Systemdynamik, DLR Oberpfaffenhofen, Gerrnany
(DShlock).

Progress

The progress of the design group is presented on the
web: URL: hup:/fwww.Dynasim.seflanguage-design.
Requirements, proposals and feedback on the design
are very much welcome. A progress report will be
presented at the 8th European Simulation Symposium
organised by SCS in Genoa, ltaly, October 24-26.

Hilding Elmgvist, Dynasim AB, Research Park
Ideon, 5-223 70 Lund, Sweden, Tel: +46 46 182500,
Fax: +46 46 129879, Email: info @ Dynasim se

Book Reviews

Konzeption des Aufbaus eines universell einsetzbaren
Simulationssystems (in German)

Thomas Apsel

SCS-Europe, 1996, ISBN 1-56555-089-7

After a short introduction the author starts with a
description of the simulation system SIMPLEX 11 as this
thesis has to be seen as a part of the project SIMPLEX.

In the next chapter different groups of users of
simulation systems are discussed and then a classifica-
tion of simulation software from the modelling point of
view is given. The next chapter focuses the integration
of external applications in a simulation system and -
vice versa - the integration of the simulation system in
external applications ending with a [ist of requests to a
universal applicable simulation system.

Based on these requests chapter 5 gives a very de-
tailed functional decomposition of such a simulation
system. Al first the architecture, then the modular struc-
ture and the interfaces are specified. Chapter & presents

the concept of auributed model components that is
realised in chapter 7 with an example of a factory, After
that preparation chapter 8 contains a specification of the
description of attributes of the model components. Then
the author applies the concept presented in chapter 610
different examples.

The comparison of the presented concepts to exist-
ing simulation software ends with the statement that
different parts of the concept are already realised, bul
not as sufficient as it would be necessary for really
flexible systems. The final chapter 10 summarises the
presented concepts and outlines the advantages when
they get realised.

If the concepts are really "capable on the hand to
increase the numbers of users and on the other hand 1o
extend the area of applications of universal simulation
gystems” has to be proven in practice.

Johannes Plank, ARGESIM, Dept. Simulation Techniques,
TU Vienna, Wiedrer Haupistr 8-10, A-1040 Vienna, Email:
argesim@ argesim. uwien.ac.ar
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Introduction to Discrete-Time Signals and Systems
R. 1. Damper

Chapman and Hall, 1993

ISBN 0-412-47650-9, xv + 268 pages

This introduction to discrete systems and signals 15
primarily intended for teaching, for instance in con-
junction with a first course on this subject, both for
lecturers and students. It secondarily may be used as
low 10 medium level introduction into the discussed
subjeci.

After an introduction (chapter 1) and an overview
about discrete systems (chapter 2) the z-transform
{chapter 3) and infinite impulse response filters (chap-
ter 4) are discussed. The next chapters deal with the
discrete Fourter transform (chapter 5), with finite im-
pulse response filters (chapter 6), and with the fast
Fourier transform (chapter 7). A chapter on random
signals (chapter 8) concludes the contents,

In principle, the contents deal more with signals than
system {“systems” are discussed in some minor details
in chapter 2, 3 and 8.

It 15 the author’s aim to impart depth of under-
standing of the key concepts, and therefore no demon-
stration software was included in this textbook (as now
frequently to find in textbooks in technical areas). The
reader may Judge, whether the absence of such software
(in C, or any matrix or signal processing package) is an
advantage or disadvantage.

F. Breitenecker, ARGESIM, Dept. Simulgtion Technigues,
TU Vienna, Wiedner Haupisie 8-10, A-1040 Vienna, Emani:
argesim @ argesiminwien.ac.al

Introduction to Random Processes in Engineering
A, V., Balakrishnan,

Jon Wiley & Sons, New York 1995

ISBN 0-471-12487-7, 402 + xiii pages

The brief abstract on the back cover promises "an
innovative book that demysnfies theories, eliminates
ambiguities, and provides a solid up-to-date introduc-
tion o this important subject”. The subject has 1o be
specified in more detail: random processes in commu-
nication and control engincering and signal processing
- the title of the book is a little misleading (too general ).

The author starts with a review of the mathematical
background (linear algebra, probability, Fourier series
and transforms etc.). The first chapter introduces into
basics of random processes, followed by the key con-
cepts of stationary random processes (covariance and
spectrum). Chapter 3 and 4 deal with the response of
linear systems to random inputs, for discrete as well as

for continuous-time models. The next chaplers intro-
duce into the ergodic principle and sampling principles

Chapter 7 studies techniques for digital computer
simulation of random processes, as ool for the design
process in communication and control. The last chapter
"gencralises” the nvestigation on random processes
into the Euclidian space: homogeneous random fields,
correlation and spectrum.

The book is not written in "quick textbook style”, il
15 more a mathematical book emphasising accuracy and
eschewing inaccurate descriptive phrases. On the other
hand, the mathematics is kept in balance (no knowledge
of too general theories, e.g. measure theory), and appli-
cation plays a role in the foreground, and simulation
technigues are sketched as alternative tools,

Furthermore, the book is written very fluently, and
complex matters are described precisely, but as simple
as possible. As result, complex theories, algorithms
and tools become very familiar

In summary, the book can be highly recommended
for waching purposes (for lecturers and students) as
well as standard introduction into the subject for
engineers. It has 1o be stated that the book really keeps
the promise (see above).

F Brettenecker, ARGESIM, Depr. Simedation Technigues,
TU Vienng, Wiedner Haupiste 810, A- 1040 Vienna, Email:
argesim @ argesim. fuwien.ac.al

Simplex II - Das universelle Simulationssvstem der
neuen Generation auf Unix System V (in German)

B. Schmidt

SCS-Europe, 1996, ISBN 1-56555-082-X

This book - written in German - s subtitled with
*user manual” for SIMPLEX-TI.

The first chapter of the book gives general informa-
tion abeut SIMPLEX-II, starting with the experiment
environment and the model description. The main fea-
tures of the system are presented with different
examples. At the end the structore of SIMPLEX-1T 15
explained shortly.

Some general fundamentals of system analysis,
medel construction and simulation can be found 1n the
second chapter. The following chapters present SIM-
PLEX-II starting with the mode] construction. A lot of
examples, some of them are well-known like the prey-
predator-maodel or even comparison 7 from SNE, are
the basis for the presentation of SIMPLEX-IL,

The chapters 5 and 6 contain information about
special feawres for discrete simulation. For instance
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there is a detailed description of observation and repre-
sentation of simulation results.

Chapter 9 deals with the internal structure of SIM-
PLEX-I1. In the section "Flow Control” the reader gains
an insight into the internal scheduling of the simulator,
Finally chapter 10 presents the experiment description
language of SIMPLEX-II including a section about
optimisation.

Although entitled as "User Guide™ the book can also
be seen as an introduction to simulation for.newconiers
but is also a profound descriprion of SIMPLEX-II and
therefore also very interesting for experienced
simulationists. On the other hand the user of SIM-
PLEX-IL to whom the book is preferably directed to,
will not find tables of statements and commands. The
book can be recommended for new users but with
constrainis 1o the experienced vser of SIMPLEX-IL

A remark: unfortunately we cannot find any hint on
the availability of the descnbed simulation software,
nor information about the developers

Johannes Plank, ARGESIM, Dept. Simulation Technigues,
TL Vienng, Wiedner Hauptsir 8-10, A- 1040 Vienna, Email*
argesim@argesinm tuwien.ge.al

Genetische Algorithmen in diskreter Simulgtion (in
German)

Salzmann, M.J.

ASIM Fortschrittsberichte, vol.2, 1996

ISBN 3-901608-52-4, 157 + xvi pages

In this book (a PhD thesis) the author eloquently
discusses the theory of Genetic Algorithms (GA) in the
domain of discrete simulation (D3) and their apphica-
tions with regard to optimization problems,

Using several examples, the scope of GA is intro-
duced to be found as an optimization tool in-between
conventional gradient methods and stochastic Monte-
Carlo procedures; the basic elements of GA - such as
crossover and mutation techniques - are presented.
Cieneral commenis on DS are followed by a particular
treatment of optimization and a theoretical discussion
about the interaction of GA and DS. Useful parameter
selection methods, the efficiency in respect to develop-
ment of implementations and solutions for convergence
problems are treated then. Furthermore, risks and prob-
lems which erase when applying GAs are shown and
ways to avoid these problems are given.

The practical part explores examples concerning
manufacturing problems to validate the theoretical
results, Implementations in three simulation languages
(D_SIM, GPSS/H and MicroSaint) are developed and
the results are compared in a summary. Parts of the
source-codes are attached in appendices.

In our opinion, this treatise is worth being tran-
scribed to the English language for the purpose of
reaching wider public.

M. Holzinger, ARGESIM, Depr. Simulation Techniques,
TU Vienna, Wiedner Houptere 8-10. A- 1040 Vienna, Email.
argesim @ argesim inwien.ac.al

Analog Filters

Kendall L. Su

Chapman & Hall, 1996

ISBN 0-412-48200-2, 360 pages

Giving an inroduction to analog filters, the purpose
of this book is to make students dealing with topics
related to signal processing, electronics, circuit theory
and applied mathematics familiar with the basic aims
of this modern theory. Originally designed as a script
for specific lectures this publication raised to be a
comprehensive complement to several courses, Within
14 chapters, the theory is developed and illustrated with
manifold figures.

Several examples are joining the theoretical chapters
which are on one hand presented in the "classic” way;
on the other hand MATLAB is used, The reason for the
chosen concept is obviously to make the reader com-
mon with one of the standard languages of modern
simulation by focusing on applications. This seems 1o
be the best mcthod to introduce a computational
language.

After a short introduction of analog filters, features
of approximation, transformation and network func-
tions are discussed, Furthermore a detailed overview of
LC ladders and methods of sensitivity calculation is
given. Active, passive and switched capacitor filters,
Biquard circuits and higher order filters are treated.
Each chapter concludes with a short summary and the
reader is confronted with practical problems to improve
his knowledge (without solutions). An appendix con-
tains tables of filter functions.

M. Holzinger, ARGESIM, Depr. Simulation Technigues,
TU Vienna, Wiedner Haupisir 8-10, A-1040 Vienna, Emaif:
argesim @ grgesim, fwien ae,a
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Computer aided Theory Construction in Social Science
Nicole J. Saam

§CS, 1995

ISBN 1-56555-087-0

The book addresses social scientists who are inter-
ested in nonlincar social science as well as computer
scientists who want (o make themselves acquainted
with the peculiarities of modeling complex social sys-
tems. This book presents a simulation model, which
describes the dynamics of military intervention into the
political system of Thailand between 1932 and 1992. It
15 the arm of the model to reproduce this dynamics and
thereby to explan it

First there is an introduction in computer aided
theory construction and instruments of synergetics, fol-

lowed by a theoretical, dynamical, stochastical, non-
linear, concept driven simulation model, which views
the dynamics of political rules as self-organizing phe-
nomenon of a multilevel system: members of the mili-
tary and civilian elite {micro level) act on the one hand
side in dependene of their political, social and eco-
nomic environment [(macro level), on the other hand
they influence this environment through their political
actions. Subsequently this model 15 tested for its em-
pirical validity and for its sensitivily.

Although the chosen model 15 a special one the book
gives an interesting insight into a special area,

5. Wassertheurer, ARGESIM, Dept. Simularion Tech-
niques, TU Vienna, Wiedner Hauptsire 8-10, A- 1040 Vienna,
Email: argesim @argesim.luwien.ac.al

Industry News

ACSL Optimize and ACSL BioMed now available

Rapid Data Lid. s pleased to announce the availability of
the ACSL Optimize and ACSL BioMed software packages.
These tools extend the capabilities of ACSL., the industry-
standard Advanced Continuous Simulation Language

ACSL Optimize is a package for Optimisation, Parameter
Eatimation and Sensitivity Analysis. 1t allows the user to Inad
ACSL models and choose the best values of the model
parameters in order to minimise or maximise the result of a
simulation (Optimisation); tune the model parameters so that
the model ouiput maiches experimental data as closely as
possible {Parameler Estimation); and detcrmine how sensitive
the model is to changes in s pammeters (Scnsitivity Analysis),

ACSL BioMed is a tool designed for the simulation of
small and large scale clinical trials. Prodocol designers use
these simulations (o test various elinical trial designs and
perform objective sensitivity analysis on the sody’s parame-
ters before the trial actually takes place. With ACSL BioMed.
u variely of trial assumptions and their expected outcomes are
simulated easily.

Contact Rapid Diata Lid, Amelia House, Crescent Road,
Waorthing, West Sussex, BN11 IRL, United Kingdom, Tel
+44 1903 821 266, Fax +44 1903 820 762, Email; info@
radata demon.co.uk, Web page: hiip./fwww. radata. demon.co.uk

AutoSimulations releases AutoMod for Windows NT

AuteSimulations [nc.asnounces the release of its simula-
ton software tool, AutoMod, for Microsoft Windows NT.
The AutoMod release is in line with the trend towards imple-
menting Windows NT for industrial software becanse of NT's
eose of use and maintenance, lower hardware and software
costs, secunty reliability and datz integrity over an enterpri-
se-wide system. Windows NT supports the OpenGL graphics
standard for 3-D rendering and drawing that allows AutoMod
(o continue 1o provide ligh-quality 3-D graphics.

AutoMod for Windaws NT is now shipping. AutoMod for
Windows 95 will be releascd for testing upon Microsoft's
release of OpenGL on Windows 95, AutoSched for Win-
dows NT, AuteSimulations’ finite scheduling tool, is slated
for release in Ociober.

Contact: Karen Stanley at +1-801 2981398, ext. 300 or
visit AvtoSimulation's World Wide Web site at heepel/
WY AUL0S1M.Com.

FactoryOP'T for automatically generating optimal
facility and factory layout designs

Cimtechnologies Corporation announces the release of
FactoryOPT, an sulomatic facility layout generationfopti-
mization tool. FactoryOPT includes a combination of 162
layout algorithms ang can consider thousands of relationships
using a variety of specified design constrainis including
space, relationship and matenial flow data o construct an
optimal spanning Lree, circular, or block layout in minutes,

Cantact: Helena Poist, Director of Marketng and Sales
Cimtechnologies Carporation, Tel: +1-515 296-9914, Email:
daves@cimiech.com

Powersim 2.5 has arrived

Powersim is a software package for building dynamic
models and custom designed business simulators. The soft-
ware allows to create diageams that represent a system such
as departments, factories or companies, and to develop the
diagram inlo an interactive dynamic model, Powersim can
easily be connected 1o other software programs by utilizing
any of its efficient connectivity facilities: APls, DDE, OLE
and Windows Clipboard. System requirements: IBM compa-
tible PC, BO3B6 or higher, Windows 3.1, NT or 95.

Contact: Powersim AS, Promenaden, Knarvik Senter, PO
Box 206, N-5100 Isdalsto, Morway, Tel: +47-56-34 24 00,
Fax: +47-56-342401, Email: orders @ powersim.no
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Did your simulation
system solve the
comparisons of the

SNE magazine ? -

v v

You already use You should use

SIMUL R

Models continuous, discrete (event and process Moving curve, 3D, contour line plots. Animation

priented) and mixed systems, with user interaction for On-line simulation,
Graphical and textual (powerful macro language) Data base interfaces (e.g. Oracle™), DDE/OLE.
modelling. Real Time/Hardware-in-the-loop, Parallel simulation,
Full and ecasy to us¢ support for Differential- Freely user expandable, open lo all sysltems and
Algcbraic-Equations and stiff systems. environments, based on C
Partial Differential Equations modelling, Available for DOS™, Windows™, Windows 05™
Bondgraphs: graphical and textual approach. Windows NT™, O5/2™, Unix™/Motif. Parallel (e.g.
Usage of technical units/dimensions. Transputers) and vector computers.
, SIMUTECH
‘) SIMUL R 1s the only  aysqersdorfer Strafe 32
simulation system, which A - 1230 Vienna
SIMUTECH the Parallel Comparisons, 1 €lefon -43-1 - 888 36 10.- 0

Telefax -43-1 - BBB 36 10 - 49




Comparison of Simulation Software

EUROSIM - Simulation News Europe features a
series on comparisons of simulation software. Based an
simple, easily comprehensible models special features
of modelling and expenmentation within simulation
languages. also with respect to an application area, are
compared.

Features are, for instance: modelling technigue,
event handling, numerical integration, steady-state cal-
culation, distribution filling, parameler sweep, output
analysis, animation, complex logic strategies, sub-
models, macros, statistical features ete, Up to now 11
comparisons have been defined.

Comparison 1 (Lithivm-Cluster Dynamics under Elec-
tron Bombardment, Movember 1990) deals with a stiff system
of 3rd order.

Comparison 2 (Flexible Assembly System, March 1991,
comments July 1991 for discrete simulation languages com-
pares features for submodel structures, control stralegies,
and optimization of process parameters.

Comparison 3 {Analysis of a Generalized Class-E Am-
plifier, July 1991) focusses on simulation of electronic cir-
cuits and requires featres for table functions, eigenvalue
analysis, and complex experiments,

gic, which has 1o be ven fied by deterministic datasets. Also
variance reduction capabilities are checked.

Comparison 9 (Fuzzy Control of a Two Tank System,
July 1996) asks for modules for fuzzy control or how such
modules can be implemented efficiently.

Comparison 10 (Dining Philosophers I1, redefinition of
companison 4, November 1996) reviews discrete simulators
with respect to simultaneous (concurrent) access to resources
and with respect to deadlocks.

We invite all readers to participate in this
comparison, Please, simulate the model(s) with any
tool of your choice and send a report to the editors in
the following form (on diskette, any word processing
format, or per email or transfer to our ftp-server):

* short description of the language,

s model description (part of source code, diagram, ...},

# results of the tasks with experimentation comments,
max. 1 page. (For publicadon in EUROSIM - Simulation
News Europe all contributions that exceed one page will
be modified by the editors to fit into one page.) Repons
of solutions of the Parallel Comparison should not bhe
maore than one and a half page in length,

Comparison 4 {Dining Philosophers 1, SNE C isan o
November 1991) is a more general taskin- [ | ¢ | c2 | ¢3 | C4 | €5 | €6 | 7 | CP1 ] C8 | o |cio
valving not only simulation but also diffe- 0 | Der | [
rent modelling technigues like Petri nets. l 5 | Da | ]

Comparison 5 (Two State Model, 2] 4 4 | Def
March 1992, revised July 1992) primarily 2 | 4 | 3 | 3 | Del
addresses simulation toals with very high 4 ! 5 5 2| Def
accurracy. Tt checks in tegration and state 3 4 = ] ! 2
event handling with high accurracy. o 2 | - | 2 1_| Del

z 1y | 2 [ a1 2] .11 |be

Comparison 6 (Emergency Department 8 B it | - [ = . 1 3
- Follow-up Treatment, November 1992) ad- 0 | . i = - 7 | 3
dresses discrete sunulation languages and 10 | | = 5 E i 1 | Defnt
tests features for modelling. concepts of ITHEE 3 1 z | E p 2
availability, and complex contral strategies. Iz i " 1 = N 2 3

Comparison 7 (Constrained Pendulum, 3 1 - z 1 3 !

March 1993) for continuous simulation lan- AR IS 2 L -
guages, reviews features fior model compa- 15 E - 1 ! : -
rison, state events, and boundary value Ia I - - = Ll - | Dem
problems. prlee | - 05y oo & 1o 1] g t__| Dein
73 I I [ S W] P T S - - /
Comparison CP1 - Parallel Compari- [rpm| 27 [ 21 | 15 | 7 & 5 | 1e | o 2 1 1

son {March 1994}, Three test examples have
been chosen to investigate the types of paral-
lelisation technigues best suited to particular
ypes of simulation tasks,

Comparison 8 {Canal-and-Lock Sy-
stem, March 1996) for discrete simulators
reviews features for modeling complex lo-

The definitions of all comparisons, and an overview on the selutions
sent in may be found on our WWW-server: http:/fargesim.tuwien.
ac.atfcomparisons/
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Comparison 10: Dining
Philosophers 11

In SNE 3 the Dining Philosophers problem was
formulated as (discrete) comparison C4. Dijkstra [1]
had been the first to investigate this problem - which is
widely known today - from the parspective of computer
science, demonstrating the situation of paralle! proc-
csses in a computer system which have to share
resources. The problem is therefore not only sophis-
ticated, it 15 more than relevant. It has also been fre-
quently discussed in the literawre (e.g. [1], [2], 3]}

The Dining Philosophers® problem is relatively easy
to describe, but the philosophers’ behaviour may cause
interesting problems, including especially concurrent
access and deadiock situations: Five philosophers are
sitting around a large round table, each with a bowl] of
Chinese food in front of him. Between pericds of medi-
tation they may start eating whenever they want to, with
their bowls being filled frequently. But there are only
five chopsticks available, one each to the left of each
bow! - and for eating Chinese food one needs two
chopsticks (figure 1.

Figure §. Philosophers” table

When a philosopher wants to start eating, he must
pick up the chopstick ro the left of his bowl and the
chopstick to the right of his bowl. He may find, how-
ever, that either one or both of the chopsticks are un-
available as it/they is/are being used by the
philosopher(s) sitting on his right and left, so he has to
wait. Hopefully, none of the philosophers is starving
and, for convenience, they may agree on ceriain strate-
gies to cope with unforeseen situations.

C4-Definition in SNE 3

The previous definition of this comparison [4] did
not postulate fixed modelling techniques or tasks to be

performed. It proposed different approaches o model-
ling, analysis and simulation, e.g. event-oriented mod-
elling or Petri nets. Experiments of any kind were
appreciated: application of different strategies, model
extensions by introducing "waiters”, net and deadlock
analyses, etc. To date, seven very interesting solutions
have been received, which really demonstrate the ex-
pected varicty in the approaches employed: Petri net
tools, discrete simulators, interesting experiments, etc.
[5-11].

The problem is that these solutions cannot be com-
pared with each other, and this companson therefore
cannot be evaluated in the same way as the other
comparisons |12]. However, since there 15 substantial
intercst in this problem, it was decided to reformulate
the comparison, restricting it to simulation in the time
domain and fixing certain tasks.

C10: Definition (Redefined C4-Definition)

The redefined comparison reviews i) modular and /
or object-oriented model descriptions, ii) simultaneous
access 1o resources, and 1) detection of deadlocks.

The first assumption is that the philosophers agree
that a hungry philosopher will first take the chopstick
to the left of his bowl, and, once he has picked up this
chopstick (maybe after some waiting}, will try to get
the chopstick to the right of his bowl (which may be
available immediately or after some waiting).

But even this strategy will not prevent the following
two situations from happening, in which any further
action (meditating or cating) becomes impossible.

1. Simultaneocus access to one chopstick: one of the
hungry philesophers (having already got hold of the
chopstick to the left of his own bowl) wants ta take
the chopstick to the right of his bowl at exactly the
same time instant as his right neighbour (whao is also
hungry) is about to pick up the chopstick to the left
of his bowl (which is the chopstick 1o the right of his
left neighhour's bawl).

2. Deadlock: It may also happen that all philosophers
are hungry, and, by chance, each philosopher has
picked up the chopstick to the left of his bow! and is
waiting for the chopstick to the right of his bowl to
become available - which will never happen. This
situation is very rare, but it does occur !

Both situations are eritical points for simulators. On
the one hand, the model descriptions (which are usually
higher than event descriptions) are comfortable, yet
their translation to the event level may differ consider-
ably from simulator to simulator. In the cases investi-
gated the user usually does not know a) how the
simulator handles simultanecus tasks, how the event
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scheduler (on which every discrete simulator is based)
deals with simultaneous events (some event lists use
FIFO techniques for the events, some for the entities),
and b) whether a deadlock can really be detected imme-
diately, or only some actions later, or whether the simu-
lation will continue forever 7

In order 10 explore the simulators’ features with
respect to simullaneous access and deadlock detection,
the following strategies and conditions must be ob-
served:

i} Time for thinking and eating follows a discrete uni-
form distribution in the interval [ 1, 10] (the assump-
tion of natural numbers guaraniees the occurrence of
simuliancous access and deadlock situations)

i) All five philosophers start with a "thinking period”.

i1} In a simultancous access situation the philosopher
sitting on the right gets the chopstick (to the left of
his bowl) first and the philosopher 1o his left must
wait (although he has already taken one chopstick
and could start eating).

iv) When a deadlock occurs the simulation must termi-
nate. (A deadlock 15 rarer than simultaneous access,
501t 15 assumed that one or more simultaneous access
situations will happen before a deadlock occurs.)

Any proposed solution should include, as an intro-
duction, a brief summary of the simulator’s features and
the advantages of the modelling technique (object-ori-
ented, modular etc.), followed by a model description
of the Dining Philosophers’ problem in the simulator's
notation or syntax (textual and/or graphical). As a full
description may be too long, a rough outline may do for
some of the aspects whereas the elements (blocks, tasks,
functions ete.) proposed to solve the conflict of simul-
taneous access and the elements requaired for detection
of a deadlock should be defined in detail.

Twa tasks are to be performed:
i. Single simulation run unnl a deadlock 15 reached

a) giving the average imes (with standard deviation) of
thinking, waiting and eating periods for each philo-
sopher and all of them ogether, and rate of chopstick
utilisation (individually and all together);

b) demonstrating the correct management of simultane-
ous access e.g. by documenting the staws of the
event queue when such a situation occurs (debug:
ging of current events and entity movements at time
instant of simultaneous access, including resolution
of simultaneous access).

ii. Performing at least 50 simulation runs (ending in &
deadlock 1), indicating the maximum and munimum

EURDSIM - Simulation News Europe
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termination time. Indicate, how the deadlock is de-
tected by the system and/or how the model has to be
extended in order to terminate with a deadlock.

Please keep in mind that solutions must fit onto one
page, A template solution is provided in this issue of
SNE [13), another template solution may also be found
on the ARGESIM WWW server (htip://argesim. tu-
wien.ac.at/comparisons/}. Further solutions that might
serve as examples can be found in | 14 - 16] (in German).
We hope, that many simulationists {(and philosophers)
will accept the challenge of solving this comparison.
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Comparison 10 - GPSS/H

GPSS/H is a powerful, flexible and well established
simulation language for discrete processes of any kind.
It is a “grown” language, which has been developed for
many years, It is to hope that the developers provide a
Windows version or at least an environment. GPSS is
based on a transaction-oriented view! transactions (some
kind of entities) are moving along one-way paths through
blocks, where they are handled. They are marked by
attributes, which may be used for decisions etc.

Model description: The philosophers are repre-
sented by five transactions. For demonstrating modular
modelling the actions of a single philosopher are described
as a macro. Of importance for this model is the priority
attribute (a standard attribute) for re-ordering events;

PHILO STARTMACRO

GENERATE ssal
LL] ADVANCE FIXKIRVOUNI(L.1,100)
SEIZE L1}
PRIORITY =1, ¥IELD
SEIZE i
PRICRITY L]
AIVARCE FIX{RVOUNI{1.1,10}]
RELEASE B
RELEASE BC
TRANSFER WA

ENDMACRD

PHILO MACRO TABLEL,STICKL,STICK2
PHILO MACRO TABLE?.STICKZ.STICK)
PHILO HACRO TABLE3, STICKI, STICK4
PHILO MACRO TARLEL,STICK4,STICES
PHILDO MACRO TABLES,STICKS,STICKL

First the philosopher enters the system (GENERATE
block). He sits at the table (at his place &a), and is
thinking in the ADVANCE block for a certain time. Then
he gets hungry and tries to pick up the chopstick 8 to
the left of his bowl in the sE1ZE block. If he has got the
chopstick, he tries 1o pick up the chopstick #c in the
next SEIZE block. Now he can start eating (ADVANCE
block with the eating time). After that he puts back both
chopsticks (RELEASE #B, RELEASE #C) and staris
meditating again at his place #A (TRANSFER #A). In
order 1o fulfil the defined strategy the philosopher 15
given lower priority after he has got the left chopstick
(PRIORITY,-1), which is set back (PRIORITY,O)
after eating. Five macro calls define the model (actual
paramieters are the individual philosopher's position and

left and right chopstick).

Results task i): The following table shows the re-
sults (deadlock at 1=1427622):

Chopstick utilisation is individually: 91,8%, 91.9%,
81,7%,91,9% and 91,9%, and overall 91,85% (rounded).

At time t=1407 indeed three philosophers (P1, P4,
and P5) become hungry simultaneously, The “Current
Event Chain™ (CEC, no event queue !) consists of all
transactions that want to move along their path through
the blocks at the current simulation time. The transac-
tions are arranged on this CEC in order of decreasing
priority, in case of same priority in FIFO sirategy.
During the scan-phase of the event handler the first
transaction of the CEC is moved as far along its path
as possible, then the second, etc.

In the investigated case the CEC at t=1407 looks like

(CEC traced in debugging mode):
XACT CURBLK WXTELKE PRICRITY
8 70 11 o
1 4 5 0
E 82 83 0
Furthermore, at present P2 15 eating (until t=1410)
and P3 1s thinking. P4 is now served first, he gets the
“left” sTICK3, and because he is allowed to move at the
present time as far as possible along his path and his
“right" STICE4 is available, he would get it, in conflict
with the strategy, that claims sTICK4 for PS. This
conflict is resalved by PRIORITY -1,¥IELD in be-
tween the two SETZE blocks, giving P4 the lower prionity
-1 and forcing with ¥IELD a re-arrangement of the CEC:

fA.CT \’.‘IJJ:BLK H}I‘.';‘BLK FR.EDR.IT‘!
5 a2 LE] ]
‘ T8 T =1

Now P1 is served, getting the "left” STICKY, again
re-ordering, then P35 getting STICKS, re-ordering:

XATT CURBLE  NXT3LK PRIORITY
' 76 77 -1
1 10 11 -1
5 L 33 -1

The conflict 15 resolved, and at t=1410, when
STICEZ and STICK3 become available, P1 stars to eat.

Results task ii): GPSS/H detects a deadlock and

terminates the run with an error message

ERROR MUMRBER 410 - Mo Transactions left in the
4ystem;, or nons can Bove; ABSCLOCK: 4.132%E-05

In order 1o validate time and status of this termina-
tion, the mode] was extended by a "deadlock observer”
where a global variable counts the number of left chop-
sticks picked up. If this variable equals 5 (TEST E
&DEADLOCK, 5) the run is terminated. This vielded the
same results as the automatic detection by the system.
Multiple simulation runs showed that time instants,
where a deadlock occurs, are wide spread (100 runs on

a PC 486-133 ook about 188 min):

Thinking Waiting Enting —

mean_sudev. mean_stdev. mean_sidev. # runs 2 20, s0 100 200/
P1| 55362 2875 11,3978 1011 55152 28608 min. t| 1427622| 220718 220718 1895 1895
P1| 55106 28655 11,4576 83,1353 54478 28647 max. t| 4121542 24062316 | 24062316 | 24062316 | 24062316
Pl 33364 imﬂ L3708 24108 53208 340 M. Klug, F. Breitenecker, Dept. Simulation Technique,
(P4 53136 28903 18007 S0 3490 2m13 Technical University Vienna, Wiedner Hauptsirasse 8-10,
PS| 535167 32,8834 | 114475 80836 | S4973 2,308 A-1040 Vienna, Tel. +43-1-58801-5374, Fax: +43-1-
AN 55247 38743 | 114207 81043 | 54948 28773 5874211, Email: Felix.Breitenecker® nwien.ac.at
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Comparison 7 - ModelMaker

ModelMaker is a PC package which solves alge-
braic and first-order differential equations. Each equa-
tion appears on the screen as a rectangular box (square
edged for differential, round edged for algebraic).
Boxes are connected via lines known as “influences”,
which indicate where one component depends on val-
ues generated in another component. Too many lines
make for an unclear picture, so variables can be de-
clared as global, if desired, 1o reduce the need for
influence lines. Events are represented by circles. They
consist of a condition statement, which identfies the
occurrence of the event, and an action statement, which
specifies the action(s) to take. ModelMaker has facili-
ties for minimisation and optimisation.

Model deseription: The pendulum 2nd order DE is
replaced by two | st order DEs and an algebraic equation
for ModelMaker:

v= -gsin{q)-vd/ m
¢ =0
w=v/l

Il

where v is linear velocity and ® is angular velocity,
Events "shorten” and "lengthen” are used to change the
effective pendulum leagth. In "shorten” we have:

Condition; phi < phip and | = long
Action: | = short

where long and short are the constants 1 and 0.3 respec-
tively. Event "lengthen” 15 defined similarly, with the
obvious changes. The program appears as:

shoricn

'
L
i
: E
ﬁ
|
‘P
i

L
E

Task a: This is straightforward, and is solved using
a 4th order Runge-Kutta adaptive time step integration
algorithm (one of four different integration algorithms
available in ModelMaker).

The results for task a(i) are:

Task b: The linear and non-hnear models are run
sequentially using ModelMaker's repeat run facility
together with its condiuonal equation capability (used
in the linear velocity component). The resulting angles
can be plotted together as part of the one run, but the
differences have to be calculated separately using the
file of results.

Task c: Although ModelMaker is capable of mini-
mising functions, the time at which they are to be
minirmised must be pre-specified. Since the time is not
known in advance for this problem, the approach
adopted here is simply to run time backwards, using the
known end conditions as initial conditions. This means
the two 1st order DEs above must change sign. An
additional event is added (o capture the values of @
when phi=n/6. The resulting values of w are found 1o
be -2, 18463 and 2.29066. These are validated by driv-
ing the original model in the forward direction, with the
following results:

seee el T IBED
—  mmagai- EME

Task d: ModelMaker's optimisation routine can be
used to solve task d, suggested by Steiner in issue 9.
Using his data and initial values ModelMaker finds
phi0=0.79149, omegal=-0.23711 and d=0.3958
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Alan Stevens, Rolls-Royee & Associates, PO Box 31,
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Comparison 7 - ESL

ESL is a continuous system simulation language of
CSSL type. It provides conventional textual modelling
and also graphical modelling. One of ESL highlights 1s
an efficient and sophisticated state event handling. It is
possible to run ESL models under the ESL interpreter
(ESL Simulation Execution Control) or to produce
FORTRAN or C++ Code for fast standalone realtime
simulation, or for linking with other programs. The ESL
Simulation Execution Control is a (graphical) user in-
terface to conirol interactively a simulation run (chang-
ing parameters, preparing plots, eic.)

This comparison was performed on a SUN 4.3.30
with SUN OS5 as operating system, which only supports
16-bit flpating point operations. ESL automatically
uses the computer's highest accuracy available.

Model description: The following rexwual model
description is in principle of classical CSSL type. But
siate evenis can be modelled very naturally within the
state equations (Dynamic Section). There a WHEN -
THEN construct allows to model state events of any
type. Each time when the logical expression in WHEN
changes its value (zero-crossing of threshold function)
ESL starts an event finder and locates the event using
an iterative state event finder (Note that a WHEN lo-
cates the event and performs the assignments after
THEN only if the logical expression changes from false
to true, while the assignments following a THEMN con-
trolled by a preceding IF statement are done every
time.) In the model header parameters may be used:
STODY .

MODEL PENDULUM(: =REAL:phi0, dphiD,
d,phip; LOGICAL: lin)
REAL: pnt,rph- 1:
CONSTANT REAL:m/1.02/,11/1.0/;

CONETANT 1s5/0.3/,9/9. Bl/:
IHITIAL

phi:=phil; dphi:=dphil;
DYNAMIC
dphi*:=IF lin THEN -g/l*phi-d/m*dphi
ELSE - g/1l*SIN(phi)-d/m*dphi;
phi ' :=dphi;

1:=1F -1.1. »= phip THEN 1l ELSE ls;
WHEN phi == phip THEN
PRINT t: dphi:=dphi*lis/11l;
END_WHEN;
WHEN phi <= phip THEN
PRINT t; dphi:=dphi*ll/ls;
END_WHEN;
STEP
PLOT t,phi,0,10,-0.8,0.8;
PREPARE emp?™, t.phi,phi:0
END PENDULUM;
EXPERIMENT
CONSTANT REAL:pi/3.141592654/;
TSTART:=0.0; TFIN:=10.0:
CINT:=0.1; ALGOD:=RKS5;
DISERR:=1.0e-5; INTERR:=1, 0e-6;
PENDULUM | topi/6.,0.,0. 2 -pi/fl2., false);
PENOULUM( :=-pi/6., o.,0. p...n"lﬂ (false);
I-'E!\I'I:F.."_U!-!!:'-'-plfﬁ..ﬂ 0. 2 -pJJlE Ltruel;
PENDULUM { :=-pi/6., 0..0. , Erue) ;
END.STUDY

~pif1d.

Tasks a) and b}: The following figure shows the
graphical results of the simulation runs for task a) 1) and
ii) for hoth the linear and the nonlinear case, resulting
from the experiment descriptions defined after the
model description (see before):

In task a) 1) the pin was hit at (=0.70364, 2.5904,
4.5428, 6.6488 and left at 1=1.1518, 2.9905, 4.8675,
6.7203. The difference between the hinear and nonlinear
model is very small and can hardly be seen in the graph.
It is possible to plot data from sequential simulation
rups but it 15 not possible to calculate the difference at
runtime level,

Task c): ESL offers parameter optimisation by an
OPTIMIZE command at execution contral level, In the
TERMIMAL Section the goal function is calculated, the
simulation run is terminated if dphi is zero. The nu-
merical resultis dg/de (0)=-2. 1847, the following figure
shows the course of iterations:
7wn1:m:m sphimin: =REAL: dphil) ;

END_WHEN;

EP
PLOT L.phi, 0,1,-2,0:
TERHINATE dong;
TERMINAL
phizlin:~absiphi+pls2};
BN PENDULLM,
EXPERIMENT ....
CONSTANT HEL&E:..‘H-.HJ.HZE:--‘J:
QPTIHIAE PENDULUM | phimin:=dphid);
EXD _STUDY

EE Y o T T o u T i
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Comparison of Parallel Simulation Techniques
ASCET-RS

In this scries of comparisons a solution with ASCET-
RS has been described (see SNE 17). Resulis are pre-
sented now for the coupled predator-prey population
model that forms the second test example for the com-
parison of Paralle] Simulation Technigues,

Description of ASCET-RS: ASCET-RS stands for
Advanced Simulation and Control Engincering Tool -
Realtime Simulator. 1t is an integrated design and rapid
prototyping environment for modelling and simulating
linear, nonlinear, continuous, discrete and mixed
systems. Portability for on-site operation, and realtime
capability for time-critical events help to optimize the
entire development process.

ASCET-RS 15 an open sysicm as it allows data input
and output from and to other systems, system modifi-
cations and parameter variations during simulation and
hardware-in-the-loop applications. Special features are
parameter optimization under realtrme conditions, state
machine description and multi-processing.

ASCET-RS is a Transputer based parallel system.
Strnulations take place on the array of Transputers
{(T&05) connected to a PC as a front end computer. Far
inter-processor communication the messages are sent
via the Transputer-"Links" (serial, 20 Mbit/'s transfer
rate). Model equations can be distributed to different
ASCET-RS blocks. The user can specify on which
processor a block will be placed.

Model description: The ASCET-RS block editor is
used to define inputs and outputs of individual blocks,
as well as their equations. The functional deseription of
a block is based on a high level language with special
elements for simulaten. The function can be a mixture
of nonlinear differential and algebraic equations. All
simulations have been done using single precision and
Adams-Bashforth-algorithm for integration with step-
size dT=0.001. Figure 2 shows the block description for
the predator-prey populations wl and w2,

The ASCET-RS code for the other populations 1s
also very simple and is not included in this note due 1o
space limitations. It is available to anyone interested on
request.

Thedifferent blocks are connected in the ASCET-RS
modelling window (figure ). At each communication
interval the data of the output values in one block are
sent to the corresponding nput signals of the other
block.

7] Hinch-Editar! “Peadator- preay pops lation U

iy Foroasiers [obles Dlock-Podes

Pleck [0 rewte

)
APl (% |.Bald L1
rlryibe~1 L koIS

humm-.
1" el - el - Celiia] e Pul
Lo R o R L B
W2 i il e et el - Puteleull:

Figure 2; ASCET-RS block editar

Simulation and results: Blocks are compiled and
linked to the run-time system. All simulations are done
in background. During the calculation it is possible to
view values of vaniables continuously, to stop or create
blecks.

For the coupled predaror-prey population model the
five populations are distributed on up Lo five processors.
[n addition we will examine the influence of the com-
munication overhead through the parallelization.

First, all five tasks were located on different proces-
sors, therefore the communication overhead was high.
With communication performed at every integration
step (¢, =dT=0.001} the parallelization resulted in a
speed-up-factor of f=1.71, with reduced communica-
tion (c,,=4dT) f increased to {=3.53. Increasing the
communication interval to ¢, =10dT led to a factor of
f=4.52.

In the ASCET-RS Transputer window the Transputer
links can be connected. Figure 3 shows the used configu-
ration of the links with 5 Transputers T1 ... T5.

Figure 3: ASCET-RS Transputer window
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Enlarging the communication interval ¢, means
that the integration algorithm uses "old” input values
for more than one step.

Therefore figure 4 shows the solutions for the popu-
lations w1(t) and w2(t) for ¢, =dT and ¢, =10dT. The
deviation at t = 100 15 less than 10E-2.
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Figure 4: wl{t) and w2(t) for ¢, =dT and ¢; =10dT

We executed our test problem on various numbers of
Transputers for varous communication intervals, The
results are depicted in figure 5.

* Fully integrated submodel capability simplfies
the simulation of complex systems.

* Elegant constructs suppont simple descriptions
and efficiant procassing of discontinuities.
# Powerful mouse/menu controlled graphical

interface creates systemn block diagrams,
generateserror-free simulation models, executes
tha simulation, and displays graphical resulis

. Real-time distributed simulation.
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Figure 5: Speedup-factors

Being familiar with ASCET-RS, programming and
testing the parallel solutions took about 2 days,

For further information about ASCET-RS and com-
ments please contact: Jférg Schiuffele, ETAS GmbH
&Co. KG, Markgrininger Str: 45, D-71701 Schwieberdin-
gen, Tel: +49-711 811-3653, Email: etepa_sf@siiks.al,
basch.de

ESL - THE LANGUAGE OF SIMULATION

Cwver ien years development maturity makes ESL THE
language of simulation for simple or advanced applications.

Developed to meet the simulation requirements of the
European Space Agency: used by such leading companies
as British Gas, Lucas Asrospace, BNFL, British Asrospace.,

ESL offers @ full range of simulation facilities. Whatever the
syslem or process, if it can be modellad, it can be simulated
by ESL. Its features include:

* Pest-simulation graphics display package

* Interpretive running for tesling, or compiled
FORTRAN for optimum speed.
* Eight integration algarithmes, ncluding improved

Gear/Hindmarsh mathods,

* Hardware supported includes: IBM-PC, SUN,
Silicon Graphics, HP, IBM RS/&000, and DEC
UIntx workstations; VAX workstations, Encore
Unix systems.

ISIM International Simulation Limited
Technology House, Lissadel Streel, SALFORD M6 AP, England. Tel: +44 (0161 745 7444, Fax: +44 (0)161 737 7700

INTERNATIONAL
SIMULATION
LIMITED
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Comparison of Parallel Simulation Techniques
mosis
Parsytec Supercluster / Parsytec Explorer

During a stay at the University of Glassow there was
the possibility to implement the simulation system
mosis on two paralle] computer systems installed there
and to try the paralle]l comparison.

The parallel simulation system mosis was designed
at the Technical University of Vienna. The results of two
parallel implementations (Cogent XTM, RS6000 clus-
ter under PYM) for this particular comparison have
already been presented in SNE 11 and SNE 12,

mosis is a continuous simulation system especially
designed for parallel computer architectures, but it can
be used with single processor computers as well; the
underlying parallelization concept is the model inter-
connection concept which allows a complex simulation
model to be described as a connection of several smaller
individual models that are executed autonomously as
processes [ threads and communication with each other
on the network. A main advaniage is that all issues
concerning parallelism are hidden to the user: the simu-
lation code {and even the experimentation commands)
are exactly the same when the model is simulated on a
multiprocessor network as when it is executed on a
simple PC. The user also does not have to insert explicit
communication commands into the simulation model;
this is done automatically by the mosis translator.

maosis offers a powerful CS5L-type modelling lan-
guage based on "C" and a "C"-like experimentation
interpreter with programming features. Before models
can be simulated, instances (corresponding to processes
in the network) containing the actual data and connec-
tion information of those have to be created and eventually
connected to other instances (for parallel models).

mosis is distributed as freeware and is available for
a number of different computer systems (including
PC/Windows),

At the University of Glasgow there are three parallel
computer sysiems by the Parsytec, specialists for paral-
lel computing; two of them were used for the implemen-
tation of mosis:

The "older” one is the Parsytec Supercluster consist-
ing of 64 transputers TBOO, equipped with 4 MB RAM
each.

The newer one (installed 1995) is a Parsytec Xplorer
consisting of 4 PowerPC processors, 8 MB RAM each.

Bath systems are connected to a SUN workstation
for user interaction and run under the PARIX 1.x oper-
ating system (but different sub-versions that are unfor-
tunately quite different for programming).

mosis was designed in a very modular way, so it
should have been very easy to adapt it to any new
computer architecture: three "C"-modules contain all
operating system dependent code, one for graphics., one
for user interaction {the same for all "raw" UNIX
implementations} and one for process handling and
message passing. Nevertheless there were some prob-
lems for the mosis implementations on the two ma-
chines: the first was that the PVYM implementation on
the Xplorer did not work correctly (the PVM imple.
mentation of mosis would have been easy, as it alveady
existed). so the Parix system routines had to be used.
The second problem was that the Parix implementa
tions were quite different on the two systems so that
many parts of the code had to be written twice.

Results of the Parallel comparison - General Issues

Although both computer systems were made by the
same manufacturer, they showed an absolutely differ-
ent behaviour for these comparisons: the Supercluster
implementation works quite slow, but the relative
speed-up factors are very good, while the Xplorer im-
plementation works very fast in absolute terms, but the
relative speed-up factors are much worse than with
other systems (the relation between processor speed
and communication speed is quite different, not only
on the hardware level). For better comparability 4 proe-
essors were used in each system, in the Supercluster
also 8 processors were used. All simulations were done
with the demanded integration algorithms (all RK4)
and system parameters,

Monte Carlo Study

With this problem, all systems had a relatively linear
speed-up: the Xplorer version had f= 3.1; the Super-
cluster results were f = 3.92 (4 processors) and f = 7.86
{8 processors). The reason for the relative low speed-up
factor for the Xplorer could be the relatively high
communication overhead of mosis (polling for mes-
sages like simulation stop, view variables ec.)

Coupled Predator-Prey System

This part of the problem showed the differences
between both systems in a dramatic way. The simula-
tions were carried out with 5 processors (4 processors
on the Xplorer) with communication either after each
simulation step (cint = dr) or each 10th simulation step
(cint = 10.dt):
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Xplorer Supercluster Xplorer Supercluster
4 x PowerPC 5 x T80 | 4 processors | 8 processors
cint = dt f=00032 f=0.24 cint=dt | Ff=06 | f=36
cint = 10.dr =003 f=0.72 cint = 4, dr | f=15 f=72

In this table one can see that the parallelization of
this problem on the Xplorer 15 extremely ineffective:
The parallel version takes around 300 times longer than
the serial one! On the contrary the parallelization on the
Supercluster is not so bad: When communication is
done only cach 10th step, the parallel version is not
much slower than the serial one (note: this problem is
intended to yield negative resulis, i.e. speed-up factors
less than one). The problem is of too fine grain for
syslems with high computation speed.

Partial Differential Equation

The results for this example confirm the numbers
described above. Simulation was done on 4 (Xplorer)
or 8 (Supercluster) processors with eight tasks (800
lines splitinto 8 processes = 100 lines or 200 differential
equations, resp. for each process). Experimentations
were done with communication every step and each 4th
step.

RTworks
Now is the time to save time

While the Xplorer does nol gain a reasonable speed-
up factor - even with sparse communication, the Super-
cluster gets a quite good factor even with regular
communication which is cven improved with less com-
munication {nearly linear speed-up).

Conclusion

Although both computer systems are produced by
the same manufacturer, they have a totally different
behaviour in terms of parallelization: The Xplorer con-
sists of very fast processors with a (relatively) very slow
{with respect to the processor's speed) communication
sysiem; on the other side the Supercluster consists of
many slow processors, but has a - relative 1o that -
efficient communication system.

G. Schuster, W. Zeller, ARGESIM, Dept. of Simula-
tion Techniques, Technical University Vienna, Wiedner
Hauptser: 8-10, A-1040 Wien, Email: argesim@
ﬂ!zﬂsfﬂ!.fﬂ\'ﬂ:ﬂﬂ.ﬂf.ﬂﬂ

T LRI

developing real time applications

acquired, analyzed, distributed and displaved in real
time.

The RTworks architecture is inherently distributed
and based on the clientserver model of computing.

RTworks comes with a unique graphical
development environment.

RTworks is currently available in a variew of UNIX,
VMS and and real-ime operating environments.

_apphmiuns where a large : amount of data must be

RTmnrh umf in ﬂu Hnbb!'r Space Project

Scientific Computers Gmblf
Postiach 18 65

D-52020 Aachem

Tel: o #9017 - 2604) /42
Fax: +49{0) 41 - +4983
email: info @ teientific.de

Software mit Zukunft

Se—
S

scientificCOMPUTERS
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Classes on Simulation

Movember 1996

fa-16 ACSL Conrse. TU Delft, The Netherlands
Contact. Rapid Daga Lid., Amelia House, Crescent Road,
Worthing, West Sugsex, BNI1 IRL, UK, Tel: +44-1903
B21266, Fux: 44-1903 820762, Email: inlo@ rada.
demon.co,uk

20-22 COMNET I Course. Pans. France,
Contact: CACI Products Division, Suvite 11, Coliseum Busi
ness Centre, Riverside Way, Camberley. Surey GUI S
IYL, UK, Tel+ 44 1276 671 671, Fax:+ 44 1276 670 677

W6 ACSL, Parallele Simulation und Simulatorkopplung,
Sermanr at TU Vieana, Austnia
Contact: Prof, Dr. Felix Breitenecker, ARGESIM, TU

Wien, Ab. Simulationstechnik, Wiedner Hauptsirafe B-10,

A-1040 Wien, Tel +43-1 58801 5374, Fax: +43-|
5874211, Erail: argesim @ argesim luwien.oc.al

% Effektive Simalation von Schaltnetzteilen.
Munich, Germany
Contact: BAUSCH-GALL GmbH, Wohlfariste, 21b, D-
80939 Minchen, Tel: +49-89 1232625, Fax: +49-80
3231063, Email: 100564 3026 compaserve . com

29 Effekiive Regelung von Schalineizgteilen,
Munich, Germany.
Contact: BAUSCH-GALL GmbH

December 1996

34 Simulation mit SIMULINK. Mumch, Germany,
Coninci: BAUSCH-GALL GmbH

46 MOMM Course. Frankiun, Germany.
Contact, CACT Products Dision

5 Obektorienticrte Modellierung mit DYMOLA.
Munich, Germany.
Contact; RAUSCH-GALL GmbH

9-11  COMNET LN Course. Frankfur, Germany.

16-18 COMMNET III Course. Camberley, UK
Contact: CACH Products Division

19 Diskrete Simulation, Veckehrssimulation, Stmulation mit
SIMPLE++.
Seminar a1 TU Vienna, Ausina
Contact: Pral. Dr. Felix Breitenecker

February 1997

25-26 MATIAS-Kurs, Munich, Germany,
Contact: BAUSCH-GALL GmbH

March 1997

11-12 Strnulation meit SIMULINE. Munich, Germany.
Contact. BAUSCH-GALL GmbH

13 Objektorientierte Modellierung mit DYMOLA.
Wunich, Germany.
Contact: BAUSCH-GALL GmhH
MATLAE Seminar at TU Vienna, Austnia
Contact: Praf. Dr. Felix Breitenecker

April 1997
14 COCG Kure, Simulation kontinuierficher Systente
Oberpfaffenhofen, Germany.

Contaet: Carl-Cranez-Gesellschalt ¢V, Postfach 1112, D-
B2235 Obempfaffenhofen, Tel: +49-8153 282413, Fax: +49-
B153 281345 or Prof. F. Breitenecker, TU Wien, Abt,
Simulationstechnik, Wiedner Hauptstr. B-10, A-1040 Wien,
Tel: +43-1 58801 5374, Fax: +43-1 5974211, Ermail: Felix,
Breilenacker@iuwien.ac al

12.21 ACSL, Graphics Modeller, ACSLAATH
Munich, Germany,
Contact: BAUSCH-GALL GmbH

15-27 ACSL Course. RDL Worthing, LK.
Contact: Rapid Data Lid., Amelia House, Crescent Road,
Wonthing, West Sussex, BN11 IRL, UK, Tel: +44-1903
£21266, Fax: +44- 1903 820762, Emall: info@ radata,

Contact: CACI Products Division demon.co.nk
Calendar of Events
December 19%6 January 1997
811 ::-:CL i& 1996 Winter Simulation Confenence. Coronado, 15 ASIM Warkshop, “Simslaton by Produbtion und Logisik”

Contact; 11, Swain, University of Alabama, Dept, Indusin.
al and Systems Engineenng, Huntsville, AL 35399, Tel
p1-205 895 6749, Fae: +1-205 895 6733, Email;

Jawan @Eebadilebooah ede, WWW!

htpe i co.nkans ednfwec 36

12-1% ISCS'96. Annual Conference of 1SCS. Roma, laly
Contact: Segretena 15C5'96, Universiti di Roma “Tor Ver-
gara”, Dipto. di Ingegnerin Civile, Via della Ricerea
Scientifica, 100133 Roma

19-21 EUROMEDIA 96. . Londan, LK.
Contact: Philippe Geril, SC8 European Simulation Office,
University of Ghent, Coupure Links 633, B-9000 Cihent,
Tel.: +32-0 233 77 90, Fax; +32-9 223 49 41, Email:
Phhippe.Geril @ rug ac,be, WWW hnp/hobbes,
rug.ac bef=scs

Kazeel, Germany
Contact: Dipl -Inform. 5. Wenzel, Fraunhofer 1ML,
Joseph-von-Fravmhofer-Sir. 2 4 D-44227 Dorimund, Tel.:
+49-231-9743 237, Fan: +49-231-9743 234, Emaal:
wenrel @ iml.fhg de

Fehruary 1997

57 2nd MATHMOD. IMACS Symposiorm on Mathe matical
Modelling. Vienna, Austra
Contact; Prof. D, Inge Troch, Techmische Universiti
Wien, Abt. Simuolationsechnik, , Wiedner Hauptsir. 8-10,
A-1040 Wien, Tel. +43-1-38801-5367, Email;
inge troch@owien ne at

Mareh 1997

6. Sympogivr Somilation als berriebliche En-
scheidunpshilfe. Braunlage, Germany

EUROSIM - Simulation News Evrope
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Contact: Prof. Dr. W Hummelienberg, Universitit Ham-
burg. Institun fir Winschafisinformatik, Max-Brauer-Allee
&0, 22365 Hamburg, Tel.: #4940 41234023, Fax: +49.
4041236441

34 ASIM Warkshop., Steslarion Technischer Systeme und Simu-
lannnsmeifaden nd -sprachen filr vertelite Systeme und
parallele Progesce. Rostock, Germany
Contact: Dr. Ingrid Bavsch-Gall, BAUSCH-GALL GmbH,
WaohlfaristraBe 21b, D-80939 Minchen, Tel.: +49-89
3232625, Fax: +49-89 3231063, Email: 100564302 @
COMPUSCEVE. COM

6-7  5a"07. Simulation und Animation, Magdeburg
Contact: Simolation und Animation 97, FIN, 15G, Otto-von-
Guericke Universitit Mapdeburg, Postfach 4120, D-39016
Magdebarg, Tel.: +49-391 67 11332, Fax: +49-391 76
11164, Email’ magung@isg cs uni-magdeburg de,
WWW:hitpAsimary.cs.uni-magdeburg, ded, WWW;
hepeffsirmsre cs uni-magdeburg def~deusenfagungd7 him

April 1997

17-1% 7. Ehernburger Gesprach. Joint Meeting of thee ASIM
Working Groops. Ebernburg. Germany
Centact: Prof.Dr. DUP.F, Maller, TU Clausthal, Institut fiir
Informatik, ErzstraBe |, D-38678 Clausthal-Zellerfeld,
Tel.: +49-5323 72 2504, Fax: +49-5323 72 1572, Emall:
moeller @ informatik. lu-clausthal de

23-25 UKSIM'7. United Kingdom Simulation Society
Conference, Keswick, LK.
Contact: Prol. Graham Birtwhistle, Div. of OR and Inform,
Swsi,, Sch. of Cormnp.Stud., The University, GB-1.52 8JT
Leeds, Tel: +44-113-243-1751, Email: graham@&
scq Jeeds.noc.uk

28-30 MOSYS 97, Madelling and Simulation of Systems. Hradec,
Czech Republic
Contact: Jon Stefan, FET-V5B TU, ir, 17, listopadu, CZ-
TOR 33 Ogtrava Poruba, Email: Jan Stefan@vshez

June 1997

36 ASIM Workshop. "Simulation von Verkehrssysiemen”, Ratin-
gen, Germany
Contact: Karl Heinz Miinch, SIEMENS AG, Bereich VT2
SYS, AckerstraBe 22, D-38126 Braunschweig, Tel.: +49
531 226 2225 Fax- +49 531 226 4305

9.11 5th European CarsTrucks Workshop Sympaosium,
Germany

ELROSIM - Simalaion News Europe

Scope: Information on simulation activities, member-
ship informanion for European simulation societies,
comparizans on simufation technigues

Editors: F. Breitenecker, I, Husinsky
ARGE Simulation News

Lavour: I Husinsky

1| Address: efo Compuring Services, Technical University
af Vienna, Wiedner Hauprstrafe 8-10, A- 1030 Vienna.

ARGE Simulation News: Grihrmihlg, 8 A-2700
Wiener Newstads

Printed by: Elsevier Science B.V., Amsterdam,
The Metherlands

155N 0928 - 2268

Contact: Moshe Heller, ASIMUTH Gmbl, Planegpeer Stra-
B 26, D-E1241 Miinchen, Tel ; 4+49-89-2345073, Fax: +49-
E9-8347575

1913 11th Warkshop on Parallel and Distributed Simulation.
Lockenhauos, Austrin
Contact: Alois Ferscha, Universitin Wien, Inst. [ Ange-
wandie Informatik, Lenaugasse 28, A-1080 Wien, Tel.:
+43 1 408636618, Fax: +43 | 4080450

17-20 TTI'97. 19th International Conference Information Technolo-
gy Interfaces. Pula, Croatin
Contace: University Compuung Centre, J. Marhnica hb,
HE-41000 Zagreb, Tel.: +358-1-518-656, Fax: +358-1-518-
656, Email: it @sroe.hr, WWW: hitpifwww srce. heiti

July 1997

27-Avgust 1
AMS'S7, IASTED International Conference an Applied
Maodelling and Simulation. Banff, Canada
Contact: [TASTED Sceretariat, 4300-16 Ave. N.W.. Unit 80,
Calgary, Alberta, TAB OMG, Tel.: +1-403 288 1195, Fax:
+1-403 247 6851, Email: insted @istd coug,ab.co, WWW:
hvpeffararw cong aboca 8001 /~warwodadiasred Mm

August 1997

11-1&4 MS0'97. IASTED International Conference on Modelling,
Simulation and Optimization. Singapore
Contact: IASTED Sccretanat, 4500-16 Ave. N.W., Unit 80,
Calgary, Alberta, TIB OM6, Tel.: +1-403 288 1195, Fax;
+1-4073 247 6851, Email: iasted @istd coug.ab.ca, WWW:
hnpzfiwww cung.ab.cow 800 /~warwodadfiasted hunl

24-29 15th IMACS World Congress. Berlin, Germany
Contact: Prof. Dr. A. Sydow, GMD FIRST, Rudower Chaug-
see 5, D-12489 Berlin, Tel.; +49-30 67045610, Email;
sydow @ prosun.irst gmd de

September 1997
14 WCSS97. st World Congress on System Simulation,
Singapore

Contact: Secretarian of the 151 World Congress on System
Simubation, /o IEEE Singapore Section, 590 Seience Park
Drive, The Fleming, SGP-118243 Singapore, Tel.: +65 773
1141, Fax: +65 773 1142, Email; ieeesgpi@ pacific net sg.
WWW: hitpeMfeowwd informatikuni-erlangen.de/=rimanz/
wess T himl

16-1% Advanced Simulation of Svstems. Kmov, Crech Republic
Contact: Jan Stefan, FEI -VSB TU, tr. 17. listopadu, CZ-
708 33 Ostrava Poruba, Email: Jan Stefan@vsh.cz

October 1997

03-0% Mudelling and Simulation in Management and Control.
Zilina, Slovak Repoblic
Contact; Dr. Mikulas Alexik, University of Zilina, Dept,
Technical Cybemetics, Velky Diel, 3K-010 26 Zilina, Slo
vak Repoblic, Tel.; +42 - 89 - 54042, Fao; +42 - 89 -
54806, Email: alexik @ frkuc.sk

MNovember 1997

11-14 ASIM 97, 1. Symposinm Simulationstechnik. Dortmund
Contact: Dipl.-Inform, 5. Wenzel, Frounhofer IML, Joseph-
von-Fraunhofer-Sir. 2-4, D-44227 Dortmund, Tel.:
+49-231-9743 237, Fax: +49-231-9743 234, Email:
wenzel @iml fhe.de

April 1998

14-18 EUROSIM "98. EUROSIM 98 European Simulation
Congress. Helsinki, Finfand
Contact: EUROSIM'GE, P.O.Box 1301, FIN-02044 VTT,
Fax: +158-0-436 6754, Tel: +358-9-456 6422, Email:
curosimE @veLfi
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Use MODSIM III Object-Oriented Simulation
Environment to Jumpstart Your Project
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SAVE TIME, MONEY AND
ENSURE PROJECT SUCCESS
When tasked with creating a néw or
propased system, nothing helps you
build and present models as quickly
and clearly as MOTISIM 11 Most Ce+
simulations fail to meet schedule and
expectations. CACH successfully uses
MODSIM 111 o produce its own
award-winning apphcation products

MODSIM 11T PROVIDES REALISM
AND EFFICIENCY

MODSIM I has the language con-
structs for describing system compo-
nents and their interactions in simulu
ticn Ume. Animation and graphics
displayed during the simulation fit
natarally in your model. MODSIM I
prevents you from making program-
ming emors by its design. unlike C++,
Consequently, your program reads like
a description of the system being
malelled, error checking is extensive
and the valume of code is reduced by
ar least S0%.

You build models that are visual — you
set up o scenario through the icon drag
and drop technique. Interactive — you

MODSIM IT1
Powerfol Simulation
Muodelling Environment

manitor the sirmulation and mtermapt it
1o change paramweters. Higrarchical
your select the level of simulation detall,

Advanced Features Include:

Flexibility — you control the hierar-
chical, interactive model, Monwor the
simularion, select the lavel of simula-
tion detail, and interrupt it 1o change
parameters,

Built-in graphics — add vser inter-
faces, antmation and data presentation
with ease.

Extensive libraries — access C++
libraries, simulation ahject libraries, or
build vour own.

Portable — meet the rapid changes in
computing wechnology by running on
all popular computers and operating
environments—Linix, Windows 95/NT

FREE TRIAL & TRAINING
MODSTM 11115 the solution ar your
simulated project development necds.
The only way to scc all the features
that MODSIM I1T can provide is 1o try
it yourself, ACT NOW. Take advan-
tage of our Free Trial, Free Training
Offer. Fax your completed coupon Lo
+44 (DV1 276 6TO 677,

Visit our home page hitpsfwwwcaclashoom or GO CACT on CompuServe

Svheti Apawer Rade

FREE TRIAL
FREE TRAINING OFFER
[] s send e inforumation ow MOLSIM 000

Name

Chrgant galkan

Maldress,

ClirwSmeZIP

Telephane

E-mimil _

Send information on odher CTACT Products:

[[] SIMPROCESS  SIMSCRIPT 115 [
] comweT I e
Waorldwide: A Prodecis Cessgany

S151 Morih Taawey P Ui
s Balla, Califernls 33457
HI1AST RER1

FAN §19 257,108

CACT Prodedy Dinliies
Callveirim Rusiies Cosdre
Wgichmesr Park, Khvonlide Way
Cambaricy, Serrey GUIE TYT,
LK

-b0H 2P0 AT AT

FAX eBdithhIT8ATAETT

(MI Products Company

Teaders in simulation soltware since
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3 GUTE GRUNDE FUR EIN AUSGEZEICHNETES
MATHEMATISCH/TECHNISCHES PROGRAMMPAKET

MATLAB

EIN STABILES FUNDAMENT FUR ALLE BERECHNUNGEN

Mit wenig Aufwand und wenigen Befehlen vollstindig interaktiv und flexibel
in einer einheitlichen intuitiven und offenen Umgebung Berechnungen
durchfiihren, die Ergebnisse auswerten und visualisieren.

Faoewr Coscrr, Teosoe

SIMULINK

DAS TOR ZUR SIMULATION

In einer offenen und leicht zu verstehenden grafischen Programmier- W
sprache blockorientiert und interaktiv nichtlineare Modelle hierarchisch erstellen, simulie-
ren, analysieren und die Ergebnisse weiterverarbeiten.

TOOLBOXEN

DIE PASSENDEN BAUSTEINE FUR AN- UND AUSBAU

Mit umfassenden und offenen Bibliotheken von MATLAB-Funktionen aus den
verschiedensten Anwendungshereichen arbeiten und diese zielorientiert einsetzen.

REGELUNGSTECHNIK, SIGNALVERARBEITUNG, SYMBOLISCHE MATHEMATIK,
STATISTIK, NEURONALE NETZE, SYSTEMIDENTIFIKATION, Fuzzy Locic,
OPTIMIERUNG, REAL TIME, FINANZTECHNIK, C-CODE GENERIERUNG

Autorisierter Scientific Computers GmbH Software mit Zukunft
Vertriebspartner von Postfach 18 65, D-52020 Aachen
The Tel: (0241) 470750, Fax: (0241) 44953 )
MATH E-mail: matlab.info@scientific.de ‘/
hitep: / fwurm. scientific.de ®-Suisel

m Geschdftsstelle Minchen - e
- 7. (089) 9959 010, Fes: (089) 99590111 SCLentificCOMPUTERS



