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In this issue of EUROSIM - Sirnulatinn News Eumpe
we have given more room to a very interesting essay. Some
of the material we received will be published in the next
issue. A WWW{world wide web)-server has been set up for
on-line information on EUROSIM activities. Parts of SNE
will be provided on this server. Preparations for the EURO-

SIM 95 Congress are in progress. More details on poster
and industry session as well as on tutorials are available now,
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news from EUROSIM, reports from EUROSIM mem-
ber societies and from international societies, a book
review, industry news, and a calendar of events. Solu-
tions for the software comparisons and the parallel
comparison complete the contents. We would like to
thank all who have contributed to this issue,

F. Breitenecker, I, Husinsky
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The journal EUROSIM - Slmulatmu News Eurﬂpe
publishes information related to simulation. It is distri-
buted to all members of all European member societies.
It contains essays on simulation, reports from EURO-
5IM and from the European simulation societies, re-
ports from international societies, presentations of
simulation centres, industry news, book reviews, a ca-
lendar of events. A special series on simulation compa-
risons gives an overview on features of simulation
software and hardware. All contributions are selected
and may be edited by the editors of the newsletter,

Editorial Boa rd of lhe Eu rnpean Snmulauon Societies:

..... e e e e et el e
ASIM: Dr. Ingrid Bausch-(.r:sil Wuhll'arlslﬂﬂu: 21b, D - BO939
Minchen 45 Tel: +49-89 3232625, Fax: +49.89 323|063

C8SS: Docdng Mikulas Alexik, University of Transport and Com-
munications (VSDS), Dept. of Technical Cybernetics (KTK), Velky
Diel, SK - 01026 Zilina, Slovak Republic, Tel: +42-89 54042, Fax:
+42-89 54806

DBSS: . Jan Zuidervaart, Delft University of Technology, Compu-
ting Centre, F.O. Box 354, 2600 AJ Delfi, The Netherands, Tel:
+31-15 785698, Fax: +31-15 783787

FRANCOSIM: Miche! Lebrun, IMAGINE, Esplanade Diderot, F -
42300 Roanne, Tel: +33-77 70 80 80, Fax: +33-77 70 80 81,

HSTAG: Prof. Dr. Andris Tivor, KFKT Research Instime for Mea-
surement and Computing Techniques, H-1525 Budapest, P.O.Box
49, Hungary, Tel: +36-1 1699499, Fax: +36-1 1695532

ISCS: Dr. Michele Colajanni, Dip.to Ing. Informatica, Universith di
Roma “Tor Vergata®, Via della Ricerca Scientfica, 1 - 00133 Roma,
Tel: 4+39-6 7259 4478, Fax: +39-6 2020519

SIMS: EK. Puska, VTT Energy, Nuclear Encrgy, P.O.Box 1604,
FIN-02044 VTT, Finland, Tel: +358-0 4365036, Fux: +358-0 4565000

UKSS: Prof. R. Cheng. Institute of Mathernatics and Statistics, The
Universityol Kent, Canterbury, Kent, CT2 TNF, UK, Tel: +44.227
764000, Fax: +44-227 475453,

MNumber EMarch 1995

_pz

EUROSIM - Simulation News Europe



The new Class
of Simulation Software

»Full Object Orientation«

SIMPLE ++

Features of SIMPLE++

o il object orientation
4 classes, hierarchy, inheritance
4 innovative bullding block concept

4 user definable building blocks
and Individuol librories

4‘ effective, none procedural envi-
ronment for simultaneous mode-
ling, simulation and animation

o incremental modeling from the
rough function stepwise fo the
finest detail

-‘ powerful built-in longuoge and
debugging facilities

4 flexible information monagement

4 easy-fo-use graphical user inter-
face, all information is represan-
ted graphically

o intertaces: ASCII, SQL, C, C++,
Program to Program Communica-
tion

Join the winning team!

SIMPLE++ wos geveloped by AESOP foge-
ther with the Frounholer Inshilute for Pro-
duction and Automation (IPA) and is bo-
sed on over 10 years of expedience in
applying ond developeng simulation soff-
WOTE.

SIMPLE++ dafines a new class of simusa-
hon software Decouse of its madalng
efficiency, user Inendiiness and ranga of
appheaton, Most ol Ihe users benalild
slams from the full obiect arentalon

T provide the bes! simulaton senvice
bosed on SIMPLE++ cnd o penefrote ine
markel AESOP estabished o network of
Bussness Partners. To expond our
success with SIMPLE«» we are now
seaking Businass Porfners worldwide in

d sos/Marketing

4 simulation Services

A successful Business Pormer has
experience in simulation techniques
and/or sales and markefing.

Some Customers

AEG, ARH, ALCATEL, Alusuisse, ARJAL
BASF. BAYER. Bloxwich, BMW, Boshringer
Mannheim, BOSCH, Bundesbann, BWI,
CIBA Gesgy. CIM-Centre, Eisenmann,
DASA, Frounholer, GEILINGER | Geroh,
HACD, Hennecke. Hewleft Pockarg,
HOECHST, ITT, IUCIM, Lawi Strouss, MAN,
Mannesmann, Mercedes Benz, Nokio, KM,
Paschal, Peguiorm, Philips, PREUSSAG,
Swemans, SUSPA, TEG-S, VAW, VOEST,
Wil

Many Universities ond Collegas

Business Partners

ARGUMENS, AIT, CIM-TT, COMSOL GEILIN-
GER enginesnng, GENIAS, INESC, | = o,
IFF, IPA I5C, IVM engineering, Kiumpp k-
formatik, Lehmann + Pefars, MBS, M = I
Remmerl, SAS, Seifz Consulf, SOLVE, TEC-
NOTRON, Unsela + Partner

Contact now
Peter Gangl

Phone (+49-711) 16 35 90
Fax (+49-711) 1 63 59 99
AESOP GmbH, KonigstroBe 82

D-70173 Stuttgart

Germany

AESOP




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 advan-
cement of modelling and simulation in industry, re-
search, and development.

At present EUROSIM has eight full members;
ASIM - Arbeitsgemeinschaft Simulation (Austria, Ger-
many, Switzerland), CSSS - the Czech & Slovak Simu-
lation Society (Czech Republic, Slovak Republic),
DBSS - Dutch Benelux Simulation Society (Belgium,
The Netherlands), FRANCOSIM - Société Francopho-
ne de Simulation (Belgium, France), HSTAG - the
Hungarian Simulation Tools and Application Group
(Hungary), ISCS - Italian Society for Computer Simu-
lation (Italy), SIMS - Simulation Society of Scandina-
via (Denmark, Finland, Norway, Sweden), UKSS -
United Kingdom Simulation Society (UK). Furthermo-
re, AES - Asociacion Espafiola de Simulacion (Spain)
- joined EUROSIM as observer member.

EUROSIM is governed by a Board consisting of one
representative of each member society. The Board elects
officers, who are at present: F. Breitenecker (ASIM) -
president, F. Macen (ISCS) - past president, R. Zobel
(UKSS) - secretary, L. Dekker (DBSS) - treasurer.

EUROSIM s journal "EUROSIM Simulation
News Europe" (SNE) publishes information on simu-
lation news in Europe and trends in simulation, inclu-
ding reports of EUROSIM's member societies,
"Simulation Practice and Theory" (SIMPRA), EU-
ROSIM's scientific journal, publishes high quality con-
tributions on modelling and simulation.

The next meeting of the EUROSIM board will take
place on April 22, 1995 in North Berwick, UK.

In Memoriam Milan Kotva,
Late Chairman,
Czech & Slovak Simulation Society

by Richard Zobel

As EUROSIM Secretary, [ initially had correspon-
dence with Milan Kotva in connection with the ap-
proach by what was then the Czechoslovak Systems
Simulation Club in connection with membership of
EUROSIM. I first met Milan in Prague in May 1991,
when he gave me a lift in his car with Franticek Hauser
1o the Moravian Simulation Conference ar Vsetin, The
Jjourney was very pleasant and we established during

the journey what became bath an excellent professional
relarionship and a good friendship.

I enjoved the conference and made many friends.
Subseguently, [ met Milan at several simulation confe-
rences and meetings. | remember well the ESM confe-
rence in Copenhagen, Denmark, and of course the 1993
Meravian conference in lomouc, Larter that vear | had
some very enfoyable occasions with Milan in England
at the United Kingdom Simulation Society Conference
at Keswick in Cumbria. Here, Milan plaved an impor-
tant part as representative of the Czech & Slovak Simu-
lation Society ai the historic EUROSIM Board meeting
at which CS88 was accepred as the first Central and
East European Simulation Soctety to become a full
member of EUROSIM.

What was alse historic about this event was the fact
that Milan had wanted to visit England for some 25
years, It was with the greatest pleasure that | met Milan
in the bar of the Keswick Hortel on the evening of the
initial gathering of the conference participants, where
we shared a celibratery drink, together with his collea-
gue Jaromir Luhan. Margarer and I were privileged to
take Milan and Jaromir on a tour of the Northern Lake
District, during which, at Milans requesi, we stopped
for English cream teas and cakes.

It is with great sadness that [ find myself writing an
obituary for Milan. He will be missed very much by all
his friends at the EUROSIM Board and in the Societies
of EUROSIM, as much as he will be missed by all of his
friends and colleagues in the Czech & Slovak Simula-
tion Society to whom he gave so much,

EUROSIM WWW-Server

More than a year ago we decided to install a gopher
server with information on EUROSIM, SNE, SIMPRA,
etc. The recent development of compatible clients (Net-
scape, Mosaic, Cello) makes it now possible to connect
to different types of servers (WWW - world wide web,
gopher, fip).

Furthermore, WWW and the HTML language beca-
me a common denominator for presentation of informa-
tion within a net, allowing links to other servers of any
kind. At the level of non-graphical representations there
exist powerful clients like Lynx (50 it makes sense to
connect o a WWW-server from a site connected only
with slow telephone lines).

Consequently we decided to set up a EUROSIM/
ARGESIM WWW.server which will completely re-
place our gopher server until April [995.
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You may connect to this server with
<URL: http://eurcsim.tuwien.ac.at/>

The home page (see part of it on the coverof this
issue) gives short information on EUROSIM, the EU-
ROSIM*95 conference, and on ARGESIM, referring to
more detailed informaton.

Information on EUROSIM (general information,
news, projects, etc.) will be prepared by us (ARGE-
SIM), for the EUROSIM societies we will provide the
most recent news from SNE. Societies may send other
information which we will link into the system (pure
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The EUROSIM ™95 Congress will take place at
Technical University in Vienna, Austria
from September 11 - 15, 1995

The EUROSIM Simulation Congress is concemned with all
aspects of computer simulation methodology and application.

e
k-----%-

g ‘k-

:ﬁ'

Report on preparations:
P

The initial response to the congress announcements has
been encournging with many inquiries and with many offers
of contributed papers,

We have distributed a First Call and a Second Call for
Papers, and have spread information about the Congress via
several journals and conferences and via Intermet. Up to now
{end of January) about 250 Reply Cards and information
requests reached us from many parts of the world (in alpha-
betical order): Austria, Australia, Belgium, Bulgaria, Canada,
Czech Republic, China, Croatia, Denmark, Egypt. Finland,
France, Germany, Great Britain, Greece, Hungary, India,
Israel, Italy, Japan, Korea, Latvia, Moldavia, The Mether-
lands, New Zealand, NMorway, Poland, Portugal, Romania,
Russia, Singapore, Slovak Republic, Slovenia, Spain, Swe-
den, Switzerland, Ukraine, USA, Venezucla. The great ma-
jority of people interested plan to present a paper. Detailed
information on the wiorials, hotel information, and registra-
tion forms are sent out now. Several companies have booked
for the exhibition.

The deadline for submitting abstracts for presentations is
already over (was March 15). You may may still participate
in the poster session and in the industry sessions:

Poster Session:

We will arrange a special poster session, with no other
sessions in parallel. Participants are invited to inform them-
selves on the posters in walking around in the posterfexhibi-
tion area, where the authors will give explanations, Due to
sponsoring refreshments and a glass of wine will be provided
- in order 1o stimulate contacts, etc. The absiracts of the

ASCII text). If a society is running an information
server, we can seta link to this server. We also welcome
special home pages, if provided by a society.

Also the information on SNE, SIMPRA and ARGE-
SIM will be prepared for WWW, the link to our soft-
ware server simserv. tuwien. ac.at will be impro-
ved. We also welcome links to other WWW-servers,

The EUROSIM/ARGESIM-server is managed by S.
Wassertheurer and W. Zeller from ARGESIM (Email:
wiww @eurosim.tuwien.ac.at). As we are still working
on seiting up our WWW-server we welcome suggesti-
ons, hints, ete.

;ﬁ,
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posters will be published in a poster book. Abstracts for the
posters (1/2 - 1 page) can be sent in until June 15, 1995.
Information about acceptance will be sentuntil June 30, 1995,
The abstract will be printed in the posterbook, if no replace-
ment is sent before July 31, 1995

Session "Simula tion in Industry":

AAE berapereece b

The industry session gives another opportunity to take part
in the conference. The concepl is;

= A special subject will be covered on one day. As a five
day conference may be oo long for panicipants coming
from industry, this will allow to visit the conference only
for one or two days,

Each session will be organized by one or two responsible
persons, who are responsible for the quality and who
decide about acceptance of contributions individually.
Speakers from industry or co-operating with industry
should report about special projects done in or for indu-
stry.

Speakers do not have to publish a paper in the procee-
dings. The session organizer is completely responsible for
quality and suitability of the session. IT a speaker wants
to publish a paper il has to pass the paper review proce-
dure. An abstract of the contribution may be published in
the poster book (deadline July 31, 1995),

1. Bausch-Gall will organize a session on the topic “Madel
Exchange, Simulator Backplane, VHDL-A" for Wednesday,
September 13th. A second session on Mechatronics is
planned for September 14th. If you are interested to submit
an abstraet or to help with these sessions please contact. 1.
Bausch-Gall. For other sessions please contact the session
organizers until June 15, 1995 (area of interest indicated):

1. Bausen-Gall, Wohlfanstralbie 21b, D - 80939 Minchen, Tel: +49-82
3232625, Fax: +49-89 3231063,

K. Juslin, Techn. Research Centre of Finland, Tel: +358-0-4566422,
Fax: +358-0-4550 115 (Power Systems, Energy Systems).

F. Lorenz, Centre SOCRAN, Ave Pré Aily, B-4031 Angleur, Tel:
+32-41 6783 75, Fax: +32-41 6783 00 (Modelling, Bondgraphs).

EUROSIM - Simulation News Europe
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0. Maclay, Cambridge Control, UK, Tel: +44-223-42] 921, Fax:
+44-223-421 921{Cantrol Techniques).

D.PF. Miller, TU Clausthal, Institut fir Informatik, Ersstrafie |,
D-38678 Clansthal-Zellerfeld, Tel: +49-5323 72 2504, Fax: +49.
5323 72 3572 (Software, Hardware, Biomedicine).

0. Murray-Smith, Dept. Electronics and Elecirical Engineering,
Univ.Glasgow, Glasgow GL12 BLT, Tel: +44-41-330-5222, Fax
+44-41-330-4907 ( Validation, Control, Parallelization).

P. Schifer, Daimler Benz AG, Forschung und Technik, Postfach
2360, D-B2013 Ulm, Tel: +49-731-505 23 26, Fax: +49-731-505
4108 (Simulators, Environmeénts).

W. Smit, AKZO Nobel, Dept. Electronics, Vilberweg 76, 6824 BH
Amhem, The Netherlands, Tel: +31-85-664670, Fax: +31-85-664505
{Electronics).

User Groups and Tutorials:

The congress starts officially on Tuesday morning with
the Opening Session.

On Monday User Group Meetings and Tutorials will take
place. Up to now User Group Meetings for ACSL,
MATLAB/ SIMULINK und GPSS5/H are scheduled.

The ACSL User Group Meeting is planned to combine
contributions from User Groups from Germany, France, UK
and from USA (for information contact the congress organi-
zers). MATLAB users may select an international meeting,
a meeting of the German User Group, or a tutorial about “tips
and tricks" in MATLAB/SIMULINK (for information con-
tact P. Schmidt, FH Heidelberg, Tel: +49-6221-88-2821, Fax;
+49-6221-88-3244), The GPSS/H User Group (P. Lorenz,
Univ. Magdeburg, Tel: +49-391-5592-3534, Fax: +49-391-
5592-2447) will concentrate also on animation with the new
PROOF release, a tutorial on "Simulation and Animation”
completes the offer about animation.

Two other tutorials deal with modeling and simulation of
discrete systems: "Communications Network Planning
Through Object-Oriented Simulation”, “Object-Oriented Si-
mulation of Discrete Systems™ (mainly dealing with manu-
facturing processes). The tutorial "HDL-A -VHDL-based
Analog and Mixed Signal Model Description Language”
concentrates on the new AHDL-standard, the wiorial "Oplo
Electronic Processing & Networking” introduces the new
opto-electronic technigues for networking and parallel com-
putation.

Monday closes with a Welcome Party in a Wine Cellar,
where participants may get into contact with each other.

Social Events

The scientific and the social events should create an at-
mosphere where simulationists (experts as well as newco-

- xiaﬁ‘h 4

mers) can exchange their problems, ideas and solutons, and
make friends within the simulation society.

The highlights of the social programme are a typical
Heurigen Evening (nol of touristic siyle!) on Tuesday, an
organ concert {(Wednesday, late afternoon}, and a Reception
by the Mayor and a Congress Dinner in the Townhall, The
congress ends with a closing session and a closing party on
Friday afternocon.

Registration Fee:

The congress fee includes access to the scientific program-
me and a copy of the proceedings. [t also includes the social
events and a ticket for public transportation in Vienna during
the congress, and some extras. A ticket for accompanying
persons is available. It includes all social events, the ticket,
and a guided walk in the city of Vienna.

Early registration (before May 15, 1995) for authors,
members of EUROSIM member societies and sponsoring

socicties ATS 3.700.-
for other participants ATS 4.200.-
For late registration ATS 500.- will be added.

Students (attendance only) ATS 500.-
Accompanying Persons ATS 1.300.-

Venue, Accommodation:

The congress will take place in the building " Freihausgriin-
de”, one of the main buildings of TU Vienna, located in the
center of Vienna,

Austropa Interconvention has been entrusted to handle the
reservation of hotel rooms (situated around the conference
site) and offers an accompanying person's programme and
POSL CONZress Lours.

Congress Address:

EUROSIM '95

Computing Services / E020

Technical University of Vienna

Wiedner Hauptstr. 8-10

A - 1040 Vienna, Austria

Tel.: +43-1-58801-5386 or -5374 or -5484,
+43-664-3001725

Fax: +43-1-5874211

E-mail: eurosim95@email tuwien.ac.al

On-line information is available on the EUROSIM informa-
tion server: <URL: http:feurosim.uwien.ac.at’>

F. Breitenecker, I. Husinsky
COrganization Committee
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Computer Science, Supercomputing and Biology-Bioinformatics

Ralf Hofestiidt
University of Leipzig, Department of Medical Computer Science and Statistics
Liebigstr. 27, D - 04103 Leipzig, Germany

University of Koblenz, Department of Computer Science
Rheinau 1, D - 56075 Koblenz, Germany

Abstract

Computer science and biotechnology are important research
fields. Moreover, in biology and computer science progress
requires interdisciplinary activities. This paper demonstrates
important interdisciplinary activities in this area of research. The
term bioinformatics will be defined. Moreover, the main research
fields and perspectives will be presented.
Key words: computer science, biology, biotechnology, bio-
informatics, modelling and simulation

1. Introduction

A lot of research areas take advantage of the support
and analysis computer systems can provide. However,
‘visualization and ammation’ of analysis and design
processes means the transformation of specific experi-
ments into the computer system. In this case the com-
puter allows modelling and simulation of specific
aspects of the system and its environment,

Computer aided design methods are used in many
technical research fields, A new research area in appli-
cational computer science will spring up, if the deve-
lopment of computer aided processes includes new
methods and concepts to solve specific problems. In
this area a well known example is the aided design of
integrated circuits. Today we can describe, model, si-
mulate and optimize integrated circuits using specific
computer systems.

The domain of application will be supported by the
connection between computer science and specific
technical research fields. Moreover, this could produce
important innovations in the field of computer science.
In this case methods of optimization, new methods for
data representation methods, creative applications of
computer graphics and new paradigms in the case of
information processing are well known.

In the research field of biology the main task is to
analyse living systems. Biological systems are complex
and suited for the analysis by visualization and anima-
tion methods. Moreover, living systems represent com-
plex and powerful information processing units, which
were developed through evolutionary processes over
millions of years. It is a popular idea to transfer analy-
sed biological mechanisms into the field of technical

information processing areas [1,2]. Today it seems to
be possible that many products of biotechnological
research will enter into competition with electronical
products. However, progress in biotechnology will
change our life style in the next century, The visualiza-
tion of experiments in the field of biology will reduce
costs and time of analysis. Moreover, experiments with
animals and risky experiments will be reduced by use
of computer simulations. Therefore, the symbiosis of
computer science and biology has significance in the
case of further economical and social development.

In the field of computer science and biclogy all
activities of this interdisciplinary research area are cal-
led bioinformatics [3]. This definition expands related
definitions. In the report of “Bioinformatics in Europe,
Strategy for an European Biotechnology Information
Infrastructure” (CEFIC, European Chemical Industry
Federation, 1990) bicinformatics is defined as the “app-
lication of calculation, information- and communicati-
on technology into problems of biotechnology™. This
and other definitions do not contain the transfer of
biological paradigms into computer science.

In this paper we will present actual tasks of the new
research field of computer science and biology (bicinfor-
matics). First we will present the main application areas
of methods and concepts of computer science in biology.
In the case of sequence analysis we will give a popular
example. Secondly we will discuss the application of
biological paradigms in the field of computer science.
Finally, we discuss some important perspectives.

2. Applications of Computer Science in
the Field of Biology

Methods and concepts of computer science are gai-
ning more and more importance in the area of biology
[3,4]. Hardware in combination with specific software
and efficient algorithms is necessary to model complex
structures, to simulate hypothetic systems, to control
specific processes and to calculate, store and analyse
biological data.

The main task of this interdisciplinary domain is to
develop special analysis-tools in the field of biology.
Today this is necessary because modelling, process

EUROSIM - Simulation News Europe
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control, and the evaluation of experiments are complex.
In section 3 this will be shown in the case of the human
genome project [5]. The goal of this project is to se-
quence the complete human genome. All genetic units,
which are sequenced, must be stored and worldwide
data access must be available. In this area the main
reason for the use of computer systems is the comple-
xity of the genome which consists of 3*1 0 base pairs
{bp). The genome stores thousands of specific DNA
{deoxyribonucleic acid) functional units, which repre-
sent special metabolic functions. Moreover, analysis of
this DNA fragments in function and structure can only
be done using efficient algorithms and supercomputers,

2.1 Modelling and simulation

Today in the workfield of biology the main task is to
analyse biochemical mechanisms. This is done by ob-
servation, experiments, data collection and analysis of
this data, which allow to deduce specific hypothesis.
Complex systems can be analysed through specific
abstractions into essential components of this system.
These processes of abstraction produce a model, which
can be interpreted as a specification for a simulation
program. A model and its implementation as a simula-
tor allows us to deduce hypothesis, which must be
verified by specific experiments. Therefore, modelling
and simulation represents a fundamental component of
scientific tools, because virtual experiments can be reali-
zed, In the field of biological analysis modelling and
simulation is not a new research field, because biomathe-
matics and biophysics are well established. However,
methods and concepts of computer science expand the
workfield of modelling and simulation, because formal
languages, automata, data structures, visualization and
animation are suited in this domain of research,

In this sense modelling and simulation of cell diffe-
rentiation processes present a popular example using
formal languages. Lindenmayer defined specific paral-
lel grammars, which are able to simulate such processes
[6]. However, supercomputers and new methods of
computer graphics allow impressive visualization and
animation of Lindenmayer systems,

2.2 Expert systems

These are specific computer programs which simu-
late the knowledge of experts [7]. Such systems contain
knowledge of rules and facts. Any user of an expert
system is able to profit from the specific knowledge of
this system. The main task of any expert system is to
give specific advice. MOLGEN is a popular example
in the field of molecular biology. This system was
developed to model the Jacob-Monod regulation model
and the regulation of the Trypthophan operon [8].

MNumber 13, March 1995

2.3 Data base system

In the field of biology the usage of modern techni-
ques produces an exponential increase of biological
data [4]. This data must be stored and analysed, Con-
ventional methods are not sufficient to solve this task,
Therefore, in the field of biology new methods of data
representation which allow the comfortable worldwide
data access are needed. This 15 the reason for develo-
ping specific software tools, which represent and ana-
lyse biclogical data. In section 3 important data base
systems for nucleic acid sequences will be mentioned.

2.4 Graphical data processing

Computer graphics are useful to visualize complex
processes in two or three dimensions. Thanks to the
methods of computer graphics it is easy to visualize
biological processes. A popular example in this case is
the research field of molecular design [9]. The goal of
molecular design is to realize the computer aided design
of specific proteins, which will represent specific me-
tabolic functions. Today it is known that the function of
a molecule is based on its structure. Therefore, compu-
ter aided support and analysis of the structure of bio-
molecules are of great relevance. However, solving
problems in the domain of prediction of molecular
structure is extremely complex [9,10]. Scientists belie-
ve that solving this problem will take more than 20
years. Up until now nearly 350 different protein structu-
res have been analysed using biochemical methods.
Classical methods, which work on the basis of energy
minimization or the simulation of molecular move-
ments, are not useful for the prediction of the molecular
structure, because complex biomolecules consist of
millions of atoms. In the case of complex molecules the
classical methods will fail, because the computational
lime increases in an exponential way depending on the
number of atoms [9,10,11]. The research field of com-
puter science presents a large field of technigues for
solving these problems, for example specific methods
of clustering, hierarchical methods and techniques of
artificial intelligence. Neural networks, genetic algo-
rithms and methods of pattern matching are applied in
this field of research [2,3].

2.5 Information systems

Electronical networks realize the discussion within
a circle of experts, which can be done immediately and
also worldwide. In the field of biology the BIONET
network is popular. Moreover, expert systems and data
base systems are available via information networking.
The implementation of integrative data base systems,
which connect for example genes. enzymes and meta-
bolic pathways, is in progress.
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2.6 Supercomputers

Unfortunately, in the field of biology many problems
represent an enormous complexity in time (instructions
per second} and space (memory space). Moreover, the
exponential increase of biological data requires the use
of supercomputers [4]. Many biologists do not realize
that unsolvable and solvable problems, which represent
an enormous complexity and are not practically solve-
able (intractable problems), still exist.

3. Example: Sequence Analysis and the
Human Genome Project

A chemical sequence of molecular units is called a
biomolecular sequence [12]. Amino acids of proteins
and nucleotids of deoxyribonucleic acid (DNA or
RNA) are popular biomolecular sequences. The basic
unit of DNA (RNA) is called nucleotide, which consists
of sugar, phosphor and a specific base unit (Adenine,
Guanine, Cytosine or Thymedine). Since 1944 it is
known that the DNA (RNA) represents the storage of
the genetic information, which is coded by the linear
sequence of the specific base units. Therefore, the ge-
netic information can be interpreted as a string over the
alphabet {A,T.G,C). Each cell of a living system con-
tains the entire genetic information (neurons are the
exception). The sum of all genes is called the genome.
The genetic information will control metabolism indi-
rectly. Therefore, the information of specific genes
(structure genes) will be copied (transcription process)
and translated (translation process) into the language of
peptides. Since 1966 the so called genetic code is
known [12]. Triplets (three bases) will be translated into
one amino acid. However, nature uses 20 different
amino acids. Therefore, the genetic code is a degenera-
ted code. Proteins could act as specific cell material or
enzymes, which control metabolic processes. The ana-
lysis of biomolecular sequences can be divided into two
main groups. Software must be developed to support
= the task of chemical and biological determination of

the sequence of molecular units and
= the task of analysis of biological data.

The goal of the human genome project is o sequence
the human genome, which consists of 3* 10" nucleoti-
des, within the next 10 years [5]. This data corresponds
to 400 books which consist of 1000 pages with the four
letters A (adenine), T (thymedine), G (guanine) and C
(cytosine). The first step is to divide the genome in
small fragments. This can be done using specific enzy-
mes, which are called restriction enzymes. These frag-
ments can be sequenced automatically. This process
produces a set of words formed from the alphabet
|AT.G.C}. However, it is necessary to rebuild the
genome sequence (restriction card) using computer sy-

stems, The first sequenced data was managed by special
filling cards [4]. But the progress in the field of sequen-
cing biological structures led to the exponential increa-
se of this data. Therefore, electronical data management
was necessary. Today there are nearly 60 biclogical data
base systems available. In the domain of nucleic acids
(DNA, RNA) three systems are outstanding: EMBL
{Heidelberg), Genebank (USA), and JJDB (Japan) [4].
In the case of protein sequences MIPS (Miinchen),
SWISSPROT (Schweiz), and PIR (Japan) are of impor-
tance [4].

The amount of sequence data exceed the data of
molecular structure. Nearly 40.000 protein sequences
with 9 million amino acids are known. The nucleic acid
data bases are more complex. However, the EMBL data
base represents 72.481 sequence entries or 34.390.065
nucleic acids (release 31 ). These sets of data make plain
that it is necessary to use methods and concepts of
computer science to realize efficient sequence analysis.

4. Speed-up Discussion

Many relevant sequence analysis algorithms repre-
sent a polynomial complexity in time and space (for
example: the time complexity_of the prediction of the
RNA secondary structure is n”, where n describes the
length of the sequence [15]). Many problems with
polynomial time complexity can be transformed into
the domain of practical solvable problems by using
supercomputers, methods of automatic parallelization
and efficient algorithms. Therefore, we have to use the
algorithmical speed-up by the use of parallel algorithms
and the multiprocessor speed-up by the use of massi-
vely parallel systems.

4.1 Speed-up methods

In the case of computer science there are four me-

thods to produce speed-up values.

* Technology
Progress in technology has produced a linear speed-
up. Since 1950 it has been known that there is a
speed-up factor of 10 after 5 years.

= Super Compilers - Vectonzation
Automatic parallelization is possible in the case of
For and While loops. Vectorization is based on the
methods of data parallelization. This method allows
a significant speed-up, if the problem and the used
computer sysiem is suitable [16,17].

» Parallel Algorithms
The parallel random access machine (PRAM) [18]
and the cellular automata [ 19] are popular examples,
which represent the parallelization of processes. The
maximum speed-up of this kind of parallelization is
n, where n describes the account of processes
(processors). In this research field Amdahl postula-
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ted his law, which says that the speed-up of the
parallelization of processes is log (n).
+  Alernative models of computation

To transfer complex problems (exponential time/
space complexity or more) into the domain of practi-
cally solvable problems, we have to design a new
algorithm concept. Today heuristic concepts which
produce approximative solutions are discussed. Ge-
netic algorithms and neuronal networks are of inte-
rest [1.2].

4.2 Prediction of the RNA secondary structure

In this section we demonstrate that there are analysis
problems, which are practically solveable, if we use
modern methods and concepts of computer science.
The complexity of the sequential algorithms to solve
the prediction of the RNA secondary structure is n° in
time and space [20]. This complexity could cause pro-
blems, because relevant sequences contain I'EI'1 - 1 hp
Therefore, it is necessary to compute 10! {l[} Y=
instructions. Table 1 shows the complexity of a proces=
sor which represents 10 MIPS. In the case of a linear
speed-up value specific problems can be transferred
into the domain of practically solvable problems (see
table 1). Therefore, the algorithmic speed-up and the
multiprocessor speed-up reduce the urnc mn}plmity of
the RNA folding problem from O(n %) to O(n*/K), whe-
re K is the number of processors.

Cind 500 000 | 100000
n2 (.03 sec 02sec | ca l6min
n3 12.5 sec 13.4 min o, 3 vears

i, 0.2 see, |25 sec ea 18 days
n3k (=] sec.) (6.25 sec.) ca. 9 days

Table 1: The complexity
of practical relevant sequence analysis problems,

It is important to note that the data base entries of
EMBL e.g. are of length 200 - 3000 bp. Moreover, a
eucariotic gene normally represents 2000 bp. Therefo-
re, the methods of parallelization lead 1o a practical
solution for many sequence analysis problems.

4.3 Tasks in the field of sequence analysis

The main task is to develop a new data base system.
In this field of research the concept of object oriented
data base systems is discussed. Moreover, it is
necessary to develop and implement new and efficient
sequence analysis algorithms. In this case the applica-
tion of parallel systems is important. Therefore, heuni-
stic methods and approximative methods are in use to
solve complex sequence analysis problems.

Furthermore, computer scientists develop hardware
components. In this field of research the development
of a sequence-co-processor i1s popular. The main idea

of this application is to implement complex sequence
analysis algorithms in hardware [21].

5. Biology in the Field of Computer Science

Special methods, which were developed for the analy-
sis of biological systems, found their application in speci-
fic domains of computer science. In this way the history
of finite automata, cellular automata and Lindenmayer
systems could be reduced to the modelling of biological
systems. Moreover, specific transformations of analysed
biological mechanisms of complex systems produced bio-
logical paradigms in the field of computer science. In this
sense approximative methods as genetic algorithms and
neural networks are discussed [1,2]. These new concepts
are important in the domain of parallel computing, becau-
se they are based on the local communication principle.
This is the reason for using these concepts in the case of
massively parallel systems,

5.1 Indirect influence

For the analysis of biological systems it was (is)
necessary to modify or define formal systems in the
field of computer science. Some of these methods
reached an independent state of development in the
field of computer science.

* Finite automata

In 1943 McCulloch and Pitts developed a new for-

malism in the case of modelling neural networks.

They developed the finite mathematical system [22].

This system was expanded by Kleene when he de-

fined the finite automata [23]. The finite automata is

a fundamental theoretical method in the field of

computer science. However, the lexical analysis of

a compiler system is a popular example.

* Cellular automata

Forty years ago Ulam and v. Neumann defined the

concept of cellular automata [19] in the field of

modelling neural networks and self-reproduction
systems. Conway defined a popular cellular automa-
ton which is called *life game'. The cellular automa-
ton was the first universal parallel computational
model.

« Lindenmayer system

Lindenmayer defined parallel grammars 1o describe

and model cell differentiation processes [6]. Today

such systems are used to produce complex structures
in the field of graphical data processing.

5.2 Direct influences

In the field of computer science it is important to
develop new algorithm concepts. Today we can see two
areas of research, which are the theoretical approach
and the expenimental approach. The theoretical ap-
proach tries (o develop new concepts which rise from
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discussed methods. This allows the comparison of new
and old models and the deduction of speed-up theo-
rems. The experimental approach tries to postulate new
methods, which represent approximative concepts and
important ideas of these definitions based on the analy-
sis of biological components.

5.2.1 Genetic algorithms

These are adaptive algorithms, which simulate the
analysed evolutionary strategies [2]. In the domain of
parallel data processing this method is of interest,
because it can be implemented with the principle of
local communication which is a basic element of mas-
sively parallel computation,

Genetic algorithms consist of a set of ‘individuals’
(population). Every individual is represented by a specific
*chromosome’, Each ‘chromosome’ represents a solution
or strategy. The population will pass through a generation
cycle which simulates evolutionary strategies like mutati-
on, genetic operations and selection. The termination of a
genetic algorithm is defined by two events:

+ reaching the maximal generation rate or
= reaching a solution or strategy in the actual popula-
tion which represents a local optimum,

5.2.2 Neural networks

These are massively parallel adaptive algorithms,
which simulate the analysed functions of neural networks.
A basic application was given by Hopfield and Tank [1].
In this approach the neural network topology is realized
by specific nodes. These are amplifiers, which represent
neural cells, resistances, which represent the connections
between the neural cells, and condensators, which stabi-
lize the tension of the neural cells,

The behavior of a neural network is defined by the
behavior of the representing nodes. The behavior of
such networks can be described by differential equati-
ons of their energy functions. For every problem it is
possible to design a specific neural network with its
own energy functions. Itis the task to find stabile states
in the neural network. This could be done by the diffe-
rentiation of the energy functions.

6. Bioinformatics and Perspectives

In the case of the human genome project the per-
spectives using methods and concepts of computer
science are impressive. The first step is to develop new
data base systems and efficient analysis algorithms. The
second step is to discuss the phenomena of gene regu-
lation. The formal description of DNA structures in
syntax and semantics will be important for simulation
and deduction of hypothesis.

In the research field of computer science the perspecti-
ves are far reaching. In the field of *molecular computing’
analysis and formal description of the cell will produce
imporiant innovations. This may lead to new and efficient
alternative computational models, which will expand the
domain of practically solveable problems.

Moreover, biotechnology will gain ascendancy over
the development of computer science. For example in
the domain of biosensors or more hypothetically in the
field of molecular chips we can await revolutionary
effects [24,25.26]. A very important application of bio-
technology will be the detection of genetic diseases.
Therefore, theoretical methods and concepts must be
developed. This new research field is called metabolic
engineering.

6.1 Biosensors

The function of a biosensor is based on the interacti-
on between biological and microelectronical compo-
nents. Enzymes and antibodies are placed between the
electronical circuit and a membrane. Antibodies and
enzymes are able to come into a chemical reaction with
the chemical substance the biosensor is due 1o control.
In the membrane of the biosensor this chemical reaction
induces a current, which will be measured by a micro-
electronical circuit and represents a measure of the
concentration of the analysed substance.

A popular example for the application of biosensors is
the measuring of penicillin molecules. This specific bio-
sensor represents enzymes of penicillinase in its membra-
ne. If penicillinase gets into contact with penicillin a
chemical reaction is introduced which will release H*
particles. This will induce a modification of the distribu-
tion of the charge to the membrane of the biosensor which
will be measured by the microelectronic circuit.

6.2 Molecular Chips

In the field of molecular biology, researchers are
discussing the realization of logical circuits through
biomolecules. In this area of research it will be tested
to implement the functional properties of a transistor by
biomolecular features. The goal is to produce a molecu-
lar circuit. This will produce a maximum of minima-
lization in the case of chip design. Minimalization is a
main problem in the field of chip design. Another
challenge is to reduce the degree of heat of electronical
circuits. Molecular chips will cancel this problem.

In 1974 A. Aviram and M. Rattner [26] presented a
molecule which bore the features of a transistor. This
molecule consists of a donator, an acceptor and an
isolator. The donator is able to set electrons free (Te-
tracyanochuinodimethan TCNQ) and the acceptor is
able to take up an electron. The isolator prevents the
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overflow of electrons without needing to change the

electrical field. The advantages of molecular chips are:

« minimization of the surface of the chip,
the surface of a nmlncuiar chip will be 0.2%10° m, in
the length and 0. 1#10”m in the width and 0.05*10”m
in height,

* the degree of heat will be no problem,

= biotechnological production of molecular chips is
possible.

6.3 Metabolic engineering

The main goal of biotechnology is to modify the
phenotype by recombination of the genotype using
methods of molecular genetics. In this field of research
theoretical problems must be solved. However, me-
thods of molecular genetics allow to isolate, sequence,
synthesize and transfer genes. Gene transfer can be
realized using specific vector elements, which are virus
and plasmid genomes. These methods do not allow
exact modification of the genotype. The transfer of
specific phenotyps and features into organisms can be
realized using methods of gene recombination. In the
first step specific genes, which represent the desirable
phenotype {for example body length), must be isolated
and integrated into a specific vector genome (e.g. Ti-
plasmid). Gene transfer into the organism will be reali-
zed by infection of the vector molecule. Therefore, the
recombinant will represent the corresponding phenoty-
pe of this gene. In this domain of research experiments
using plants and animals are done successfully. A well
known example is the so called *super mouse’ [12],
which contains the growth gene of the rat. Expressing
this gene the body length of the ‘super mouse’ is double
the length of a mouse. A popular research field is to
identify genetic defects which will produce metabolic
diseases. It is the goal of human genetics to repair such
defects using methods of biotechnology. The task is to
identify and modify defect genes. However, in the case
of experiments with rats gene defects could be repaired
using methods of biotechnology.

The first step for the responsible use of these me-
thods is the analysis of genetic maps and the progress
of gene transfer methods. However, the main problem
is the regulation of genetic activity. This is the reason
that cellular control mechanisms are analysed in the
field of molecular genetics and brotechnology. Metabo-
lism represents a highly connected system of biochemi-
cal reactions, gene regulation mechanisms and cell
communication processes. In this domain of research
metabolic engineering is a new part of biotechnology
[27]. The goal of metabolic engineering is to modify
metabolic pathways or to create new metabolic pa-
thways using methods of biotechnology and theoretical
biclogy. This can be done adding substances, enzymes
or genes. Therefore, the main task is to develop specific

models and simulators, which will allow to modify and
define new metabolic pathways. In the research field of
modelling and simulation of metabolic processes rule
based systems are useful [28]. Rules represent bioche-
mical processes, gene regulation processes or cell
communication processes which are connected toge-
ther by their components. Using configurations poten-
tial metabolic states (concentrations of metabolites)
can be derived. The actual cell state is defined by a set
of metabolite concentrations. However, the actual cel-
lular state will activate different rules. The action of
such activated rules will produce new cellular states
{derivation), which can be interpreted as specific succes-
sor states. The simulation of such rule based systems
allows the implementation of interactive simulation en-
vironments. The user is able to modify the actual confi-
guration and the rule set after every derivation step. The
features of this system, which was implemented as a
prototype at the university of Koblenz [29-32], allows
the analysis and synthesis of metabolic processes.

7. Discussion

Methods and concepts of computer science are used
in many working areas. In the research field of biology
analysis of living structures is the main goal [12]. The
classical methods of biology are observation, data col-
lection, derivation of hypothesis and experiments. The
stand of view is that new methods produce enormous
data sets, which must be stored and analysed using
computer systems. Moreover, experiments are be-
coming more and more complex. Therefore, a lot of
experiments are planed and controlled using specific
computer systems. The interpretation of experiments is
also supported by the use of computer systems. In many
cases experiments can not be done in practice. There-
fore, simulation and modelling is important, which is
not a new analyzing tool, but methods of computer
science present new concepts and the application of
graphical tools and supercomputers allow the visualiza-
tion and animation of biological mechanisms [3,9].
Using these methods experiments in hypothetic space
can be realized, which allow 1o deduce hypothesis.
Therefore, in the research field of biology progress
depends on the application of concepts of computer
science. On the other hand the influence of biology is
of interest in the research field of computer science. The
history of computer science shows direct and indirect
influence of biology. Direct means that computer scien-
tists are looking for innovations which will help solving
their problems. In this domain of research genetic algo-
rithms and neuronal networks are popular. These new
methods solve intractable problems by approximate
strategies. Moreover, indirect innovations are visible.
Analyzing the phenomena of gene regulation and neu-
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EUROSIM Societies

ASIM

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

Report from ASIM

Industry sessions at EUROSIM’95 in Vienna:
ASIM plans to organize special so-called industry
sessions for the first fime at the EUROSIM conference.
The concept is:
= A special subject will be covered on one day. As a five

day conference is too long for many participants coming

from industry, this will allow to visit the conference only
for one or two days.

= Each session will be organized by one or two responsible
persons,

* Speakers should come mainly from industrial companies.
They should only report from special projects done in or
for industry.

They do not have to publish a paper in the proceedings.

The session organizer is completely responsible for qua-

lity and suitability of the session. If a speaker wanis to

publish a paper it has to pass the review procedure.

* The session should cover the complete day (at least 10
speakers), A round table discussion at the end of the day
would help to collect results.

Dr. Ingrid Bausch-Gall will organize a session on
the topic "Model Exchange, Simulator Backplane,
VHDL-A" for Wednesday, September 13th. Please con-
tact her if you are interested to submit an abstract for
this session.

A second session on Mechatronics will be possibly
organized by ASIM for September [4th, If you are
interested to submit an abstract or to help with this
session please contact Dr. Bausch-Gall as well.

It is planned to organize such industry sessions also
at future ASIM conferences.

The next meeting of the ASIM board will be on April
4th, 1995 in Frankfurt. Please feel free to contact a
member of the board if a special subject should be
discussed.

Contact Addresses

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

Technische Universitit Wien, Abt. Simulationstechnik
Wiedner Haupistrabe 8-10, A-1040 Wien

Tel: +43-1 58801 5374, Fax: +43-1 5874211

E-mail; asim @email tuwien.ac.at

Germany:

Prof. Dr. D. Misller,

TU Clausthal, Institut fir Informatik,
Erzstrade 1, D-38678 Clausthal-Zellerfeld
Tel: +49-5323 72 2504 or 2402 (Secretary)
Fax: +49-5323 72 3572

or

Dr. Ingrid Bausch-Gall,

Wohlfanstrabe 21b, D-80939 Minchen
Tel: +49-89 3232625, Fax: +49 89 3231063
E-mail: 100564.302@compuserve.com

Switzerland:

PD Dr. Jirgen Halin

ETH Ziirich, Institut fiir Energietechnik
Clausiusstrasse 33, CH-8092 Zirich

Tel: +41-1 632-4608, Fax: +41-1 632 1166
or

Dr. Yeronika Hedliczka

ETH Ziirich, Betriebswissenschaftliches Institut
Zirichbergstr. |18, CH-8028 Ziirich

Tel: +41-1 632 0546, Fax: +41-1 632 1045
E-mail: hrdliczka @bwi.bepr.ethz.ch

ASIM Meetings to come

March 22-23, 1995: Meeting of the working group "5i-
mulation in der Fertigungstechnik”: Simulation - rechnerun-
terstilizte kontinuwierliche Verbesserung. Contact: Prof. Kuhn
{address see below)

March 27, 1995: Simulationssoft- und Hardware zur
Lisung technischer und produktionsorieniterier Probleme.
Contact: Prof. Miller (address see below)

April 5-6, 1995: 8th Workshop “Simulation und Kiinsili-
che Intelligenz” TH Darmstadt. Contact: Profl, Szczerbicka
(address see below)

September 11-15, 1995: EUROSIM Congress at TU in
Vienna,

March 1996: 7. Ebernburger Gespriche. Comact: Prof.
Richter (address see below)

Seplember 23-26, 1996: ASIM 96, 10, Svmposium Si-
mulationstechnik in Dresden, Contact: Michael Schebesta,
DUAL-ZENTRUM Dresden, Gillesstrafic 2, D-01219 Dresden

Meetings with ASIM Participation to come

September 21-22, 1995; Simulation und Simulatoren fiir
den Schienenverkehr, Miinchen, Conference Languages ane
German and English.

Wegen der Grifle und Komplexitdt unserer Verkehrisysieme
wird ex immer schwieriger, welterentwickelte oder gar radi-
kal neue Konzepre im prakiischen Versuch zi erproben, zu
verglefchen und tu bewerten. Hier kann in vielen Féllen die
rechnergesiiizie Simulation wertvolle Hilfe leisten.

Die Tagung soll einerseits einen Uberblick iiber den hewtigen
Stand der Simulation im Schienenverkehr geben und ande-
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rerseits auch den Dinlog zwischen Entwicklern und Anwen-
dern von Simulationsmethoden fordemn.
Veranstalter: VDI-Gesellschaft fir Fahrzeug- und Verkehr-

stechnik, Postfach 10 11 3%, D-40002 Disseldorf, Tel: +49-211 6214
264 or 523, Fax: +49-211 6214 163.

Report on 9th Symposium on Simulation

(ASIM 94), Stuttgart, Germany, October 10 - 13, 1994
by G. Kampe

This Symposium has been co-organized by two aca-
demic institutions in the Stuttgart region: University of
Swtgart and Fachhochschule fiir Technik Esslingen. It
was the annual conference of ASIM, sponsored by GI
(Gesellschaft fiir Informarik),

About 300 participants came o Stultgart to select
their menu of mainly application oriented presentations
out of 5 parallel sessions. 124 papers had been carefully
selected. Special emphasis was laid on such application
areas as automotive systems, traffic, mechatronics,
electronics, and production systems. Further topics
were modelling, building services simulation, fuzzy
logic, medical systems, and neural networks.

Five invited speakers focussed the interest on the
following titles: Modelling and Simulation of Molecu-
lar-Genetic Processes, the Daimler-Benz Driving Si-

e e )

mulator, Simulation of Chemical Process Control, Mo-
del-Interfaces of Simulation Programs, State-of-the-
Art in Simulation in Russia. The 750 pages of the
Proceedings reflect the broad range of simulation in
theory and application, and re-present the current state-
of-the-art in simulation. The Proceedings have been
published by Vieweg Verlag, Wiesbaden, Germany.

At the first day of the sympaosium various user group
meetings had been arranged: ACSL, GPSS, MATLAB,
MATRIXx, SIMAN/CINEMA/ARENA. In three tuto-
rials short courses were offered on Interactive Hard-
ware-in-the-Loop Simulation, Simulation in Mecha-
tronics, Simulation and Animation. During the sympo-
sium the participants could study advanced simulation
tools "life” at the exhibition, where 18 companies pre-
sented their products.

One evening all participants travelled by metro to
the Rems Valley Vineyards, where a visit of the caves
and a typical swabian dinner had been prepared.
Another evening had been reserved for a special tour to
the Swigart Carl-Zeiss-Planetarium, where the chief-
scientist explained and operated that rather complex
galactic system simulator, which also serves as training
facility for astronauts.

BAUSCHE-GALL GmbH e

ERWEITERUNGEN zu SIMULINK™

ECHTZEIT-ERWEITERUNG

Anwendungen: Mefdatenerfassung, Prozess-
regelung, Hardware-in-the-Loop-Simulationen
Abtastzeiten: 0,5 ms bis Minutenbereich mit
einem handelsiblichem PC

Neu: ONLINE-Graphik

Einsteckkarten: DAS 1601, LAB-PC+, PC30DS

Preis: DM 4.950, einschl. Einsteckkarte, zzgl. MwSt.

10% Preisnachlal® fiir Universitédten

MECHMACS - MECHANIK-ERWEITERUNG

Anwendung: Modellierung mechanischer Ketten

Leistungsumfang: elastische Elemente, Reibelemente/

Kupplungen, kinematische Elemente, Getriebe
Antriebselemente, sehr viele Beispiele

alle Elemente als SIMULINK-Quellkode
English Version soon available.

Preis; DM 2.200, zzgl. MwSt.
fiir Universitdten DM 1.300 zzgl. MwSt.

BAUSCH-GALL GmbH - Wohifaristrafle 21 b - D-80833 Miinchen

Tel. 089/3232625 -

Fax 089/3231063
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Thus the scientific as well as the social events crea-
ted an atmosphere where simulation experts and simu-
lation beginners could exchange their problems and so-
lutions and make friends within the simulation society.

Working Groups

"Simulationsmethoden und Sprachen fiir parallele
Prozesse"

Speaker: Dr-lng. Peter Schwarz, Fraunhofer-Institet [15/EAS,
Zeunerstrafie 38, D-01069 Dresden, Tel: +49-351 4540 730, Fax:
+19-351 4640 703, Email:schwarz @eas iis.thg.de

Vice-speaker: Dr. Hans Fuss, GMID, D-53731 St Augustin, Tel:
+49-2241 143 125, Fax: 4+49-2241 143 006, Email; fuss@ gmd de

"Simulationssoftware und -hardware”

The working group will meet on Monday, March
27th, 1995 with the topic "Simulationssoft- und Hard-
ware zur Lisung technischer und produktionsorientier-
ter Probleme” at IBM Deutschland Speichersysteme
GmbH, Hechtsheimer Strafie 2, D-55131 Mainz. The
workshop will discuss the state-of-the-art of software
tools for the solution of technical and manufacturing
problems and of the appropriate use of distributed clu-
sters of hard- and software.

Speaker: Prof. Dr.-Ing. Dietmar P F. Méller, TU Clowsthal, Institut
fiir Informatik, Erzstrafie 1, D-38678 Clausthal-Zellerfeld, Tel: +49-
§323 72 2402 or T2 2504, Fax: +49-5323 72 3572

Vice-speaker: Prof. Dr. Felix Breitenecker, Technische Universitit
Wien, Abt. Simulationstechnik, Wiedner Hauptstrafle 8-10, A-1040

Wien, Tel: +43-1 58801 5374, Fax: +43-1 5874211, Emuail;
foreiten@email tuwien.ac.at

“Simulation und kiinstliche Intelligenz"

The next meeting of the working group will be on
April 5/6, 1995 at TH Darmstadt on the topic "Virtuelle
Realitéit in der Simulation”,

Speaker: Prof. Dr.-Ing. Helena Szcrerbicka, Universitit Bremen,
Fachbeneich 3 - Informatik, Postfach 33 04 40, D-25334 Bremen, Tel

+40-421 218 7389 or 7390, Fax +49.421 218 7385, Email:
helena@informatik. uni-bremen.de,

"Simulation in Medizin, Biologie und Okologie"
Die Ergebnisse des 6. Ebernburger Gespreéichs mil dem
Schwerpunkt "Umweltsystemanalyse- Umweltinformatik”
werden, wie bei den vorhergehenden Ebernburger Gesprii-
chen auch, im Informatik-Bericht der TU-Clausthal verdf-
fendlicht. Die nichsien Ebernburger Gespriche finden
iwrniesgemdf im Mirz 1996 stan.
Speaker: Prof, Dr. Ono Richter, TU Braunschweig, Institut fir
Geographie und Geobkologie, Langer Kamp 19¢, D-38106 Braun-
schweig, Tel: +49-531 391 5627 Fax: +49-531 391 8170
Vice-speaker: Prof. Dr. Bjtm Gottwald, Universitit Freiburg, Fa-
kulidin filr Biologie, Schinzlesirafe 1, D-79104 Fraiburg, Tel; +49-
761 203 289, Fax: +49-76] 203 2894

"Simulation technischer Systeme"

The 1995 workshop is held at Deutsche Aerospace
Adrbus GmbH (DASA) in Hamburg on February 20 and
21, 1995, The interesting program includes a presenta-
tion of DASA on realtime simulation, contributions of

many participants, and a visit of the production area of
the Airbus A321. An ACSL user group meeting is
organized on Monday morning, speaker and vice-spe-
aker are elected at the meeting on Monday evening.
Speaker: Prof. Dr.-Ing. Gerald Kampe, FHT Esslingen, Flandem-
strafle 101, D-73732 Esslingen. Tel: +49-711 397 3740 or 3741, Fax:
+48-T11 397 3763, Email: kampe @ fhui ] 6. fht-esslingen.de
Vice-speaker: Ewald Hessel, Hella KG Hueck&Co., Abt. EL-R,

Werk 1, Beckumer Strafle, D-59552 Lippsiadt, Tel: +49-2941 38
8572, Fax: +49-2041 38 8427

"Simulation in der Fertigungstechnik"

The next conference of the working group titled
“Simulation - rechnerunierstiiizte kontinuierliche Ver-
besserung” will take place at the University of Niirn-
berg/Erlangen on 22nd and 23rd of March 1995, The
main conference topics will be the users benefits and
future aspects of simulation technology. The program
includes different sections concerning factory segmen-
tation and organization, machines and facilities, inter-
pretation methods and imtegration aspects of simu- \
lation methods in planning and operation. During the
conference the working group will organize a mem-
bership meeting.

For a program contact: Frau Dipl.-Ing. E. Stief,
Universitidt Erlangen-Niirnberg, Lehrstuhl fiir Ferti-
gungsautomatisierung, EgerlandstraBe 7, D-91058 Er-
langen, Email: stief @ faps.uni-erlangen.de

Speaker: Prof. Dr-Ing. A. Kuhn, Fraunhofer-Instimt (ML), Joseph-
von-Fraunhofer-Strafe 2-4, D-44237 Dortmund, Tel: +49-231 9743
132, Fax; +49-23] 9743 234

"Simulation in der Betriebswirtschaft"

The "5. Symposium Simulation als betrieblische
Entscheidungshilfe, neuere Werkzeuge und Anwendun-
gen aus der Praxis" takes place on March 13 - 15, 1995
in Braunlage.

2.-4.Mai l-‘gﬁhnﬂh:lpfnﬁ'mhufm b. Munmn
Die Carl-Cranz Gesellschaft veranstaltet hetier wieder ¢i-
nen Einfithrungskurs in die “Simulation tumiijHg
Systeme”. Der Kurs richtet sichan hhmrbgyxm{qdﬂm
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Speaker: Prof. Dr-Ing. W. Hummeltenberg, Universitiit Hamburg,
FB Winschaftswissenschaften, Bundessirafe 55, D-20146 Hamburg,
Tel: +49-40 4123 4023, Fax: +49-40 4123 6435

"Simulation von Verkehrssystemen"

The 1995 workshop is held at Universitit Magde-
burg on February 22 and 23, 1995. It is organized by
Dr. Schulze of the "fnstitur fiir Simulation und Gra-
phik”. The working group meets on Wednesday eve-
ning for a dinner. The program on Thursday includes 6
interesting talks and a closing discussion.

The working group will participate as well at a
conference of VDI on "Simulation und Simulatoren fiir
den Schienenverkehr” in Miinchen on September 21-
22, 1995, Conference Languages are German and English.
Speaker: Karl-Heinz Minch, SIEMENS AG, Bereich VT2 8YS,
AckerstraBie 22, D-38126 Braunschweig, Tel: +49-531 226 2225,
Fax: +49-531 226 4305

Ingrid Bausch-Gall

CSSS

With deepest sorrow we have to announce to all his
friends that on October 9, 1994 at the age of 61 years
Ing. Milan Kotva, CSc., chairman of CSSS left us
forever.

Milan Kotva was a long-serving General chairman
of the CSSS Society organizing workshops and confe-
rences and other activities connected with Modelling
and Simulation in the Czech and Slovak Republics. He
was also chairman of the committee for Technical
Cybemnetics at the Czech Technical Society. During his
scientific career he published some 30 articles and
reports about simulation systems, especially in the field
of methodelogies in simulation of systems and applica-
tions modelling and simulation in medicine. He was the
main instigator of the admission of CS5S to EUROSIM
and was also the organizer of the European Multicon-
ference "85 in Prague.

The community of simulation workers in the Czech
and Slovak Republics have lost their main organizer
and representative.

Let us honour his memory.

The Czech & Slovak Simulation Society is organi-
zing a Memorial to Ing. Milan Kotva, CSc., with the
title "Advances in Simulation Models Creation and
Exploitation”. The Memorial will take place on April
18 to 20, 1995 at Zabreh na Morave. The organizers are
Jan Stefan and Mikulas Alexik. The topics are: New
Simulation Software and Hardware, Modelling and
Simulation in Education, Simulation and Fuzzy Sy-

stems, Applications in Engineering, Natural Sciences,
Biology, Medicine, Econometrics, ete. Information and
application forms may be obtained from Jan Stefan
(address see below).

The University of Transport and Communications
in Zilina will organize on May 16 1o 17, 1995 in Zilina
the second international scientific conference ""Com-
puter Simulation of Technological Processes in Rail-
way Transport" under the patronage of the rector of
the university and the general director of the Slovak
railways. The main topics are: Railway Network Simu-
lation, Simulation of Technological Processes Perfor-
med in Railway Stations, Timetable Creation, Train
Movement Simulation, Current Projects in this Field.

For further information contact: Ladislav Skyva,
Faculty of Management Science, University of Trans-
port and Communications, 010 26 Zilina, Slovak Re-
public, Tel: +42-89-54042, Fax: +42-89-54806.

Contact Addresses

Jan Stefan

FEI - VSB TU, tr. 17. listopadu

CZ - 708 33 Ostrava, Porba, Czech Republic
E-mail: Jan.Sefan@vsb.cz

Mikolas Alexik

University of Transport and Communication
Dept. Technical Cybernetics, Velky Diel,
SK - 010 26 Zilina, Slovak Republic

Tel.: +42.89.54042, Fax: +42.89.54806
E-mail: alexik@uvt.utc.sk

Mikalas Alexik

DBSS

General Information

The Dutch Benelux Simulation Society (DBSS) was
founded in July 1986 for the purpose of creating an
organization of simulation professionals within the
Dutch language area. DBSS has actively promoted
creation of similar organizations in other language
areas. DBSS works in close co-operation with the EU-
ROSIM members, and is affiliated with SCS Interna-
tional and IMACS,

DBSS-Membership

Both corporate entities (companies, institutes, efc.)
in the Dutch/Flemish area of Benelux and individuals
from anywhere are welcome to join DBSS as full cor-
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porate or individual members. They receive 3 copies
per year, free of charge, of EUROSIM - Simulation
News Europe. Elsevier Science B.V. offers them a
discount on the subscription fee of the EUROSIM
journal Simulation Practice and Theory. They enjoy
reduction of the fees attending congresses, conferences,
symposia organised by sister societies of EUROSIM.

The membership fee amounts to just Dfl. 50.- or Bfr.
900, for individual and the double for corporate mem-
bers, Those interested in joining DBSS are invited to
wrile Lo

Dutch Benelux Simulation Society Secretariat:
Computing Centre

P.O. Box 354, 2600 Al Delft, The Metherlands
Tel. +31-15 78 5698, Fax: +31-15 78 3787
E-mail: Zuidervaart @rc.tudelft.nl

{(Please mention your name, affiliation and address
and indicate whether you are interested in individual or
corporate membership).

Membership fee 1995

Members of DBSS are kindly requested to pay their
membership fee for 1995 on giro-account 3582241,
J.C. Zuidervaart, Leeuwenkplantsoen 27, 2636 ET
Schipluiden, The Netherlands, mentioning: DBSS
membership 1995.

Coming Events

June 10-12, 1996, the international EUROSIM Con-
ference "HPCN Challenges in telecomp and telecom;
parallel simulation of complex systems and large-scale
applications” will take place in Delft, The Netherlands.
This International Conference is organized on behalf of
EUROSIM by the Dutch Benelux Simulation Society
(see information on page 32).

L. 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.

Its legal seat and postal address are:
FRANCOSIM, Maison de la Productique
F - 42300 Roanne

Contact in France:
Michel Lebrun or Nathalie Sarles
Phone: +33-77 70 B0 80, Fax +33-77 7O 80 81

EUROSIM - Simulation News Europe

Contact in Belgium:

Francis Lorenz, Centre SOCRAN

Ave Pré Aily, B-4031 Angleur

Tel: +32-41 67 83 75, Fax: +32-41 67 83 00

A new system of annual fee has been adopted for 1995:

Individual fee: FF 275,-

Group fee:  FF 1000 - giving right to 5 names,
information and papers being sent to
each of them

Student fee:  FF 50- giving right to receive
EUROSIM news via the university

Please remember that your annual fees are our main
financial income and do not forget to renew it for 1995,

Events to come:

1. Workshop on continuous event simulation sy-
stem: Meetings take place at ESIEE school, Cité De-
scartes, 2, bd Blaise Pascal, Noisy le Grand, Tel +33-1
45 92 65 00, Fax +33-1 45 92 66 99, contact: Prof.
Hamam Yskandar. The object is to continue an analysis
of simulation tools features, to distribute it by the end
of March. In September, the exploration and distributi-
on of results is going to take place. Organisation of
numerical benchmarks of solvers for ordinary differen-
tial equations and algebro-differential equations. Sche-
dule: meetings will take place from 14h to 18h at ESIEE
school on: March 27th, May 4th, June Bth (to be con-
firmed), September 14th.

2. "Théarie ef practique des logiciels de simulafion
des Mécanismes'': Case study with two software pro-
ducts: ADAMS and 1PG MESA VERDE, Apnl 6-10,
Contact: Mr. Fayet, INSA de Lyon, Département Génie
Mécanique Construction, 20 ave A. Einstein, F-69621
Villeurbanne cédex, Tel: +33-72 43 83 08, Fax +33-72
43 85 25.

3. Discrete event simulation systems: Visit of Pro-
fessor Jerry Banks in Clermont Ferrand on March 24th
in: Institute Francais de Mécanique Avancée, Campus
des Cezeaux, F-63175 Aubiere, contact: Professor H.
Pierreval, Tel: +33-73 28 80 00, Fax: +33-73 28 81 00.
Any person wishing to attend this event may contact
Prof. Pierreval for organisation details.

4. User groups: ACSL: the next meeting will be in
September 95. Matrix-x: the meeting is scheduled for
September as well. Details will be given in the next
issue of SNE.

At the last Member Council, suggestions were made
for the creation of a working group about "modeling
and simulation teaching”. Any person interested to be
involved in the setting up of this group will be welcome
and can contact us for this purpose.

Nathalie Sarles
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HSTAG

HSTAG (Hungarian Simulation Tools and Applicati-
on Group) established in 1981 is an association promoting
the exchange of information within the community of
people involved in research, development, application,
and education of simulation in Hungary and also contri-
butes to the enhancement of exchanging information be-
tween the Hungarian simulation community and the
simulation communities abroad.

HSTAG as a co-sponsor with IMACS/Hungary par-
ticipates in the organization of the IMACS European
Simulation Meeting on Simulation Tools and Applica-
tions to be held in Gyor, Hungary (half way between
Budapest and Vienna) in August 28-30, 1995, The
scope of the Conference will include methodological
questions, presentation of simulation software tools and
specific application issues aimed at the solutions of
practical problems in various fields. The official langua-
ge of the meeting and of the proceedings will be English.

Contact Address:
Prof. Dr. Andris Javor (Chairman)
KFKI Research Institute for Measurement and
Computing Techniques
H-1525 Budapest, P.O.Box 49, Hungary
Tel: +36-1 1699499, Fax: +36-1 1695532
E-mail: h7023jav@ellahu

ISCS

General Information

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

The affairs of 1SCS are directed by a Steering Com-
mittee presently consisting of the following persons:

Franco Maceri {chairman)
Felice Cennamo (vice-chairman)
Vincenzo Grassi {treasurer)
Mario Savastano (secretary)

Membership

At present ISCS counts 132 members: 6 institutio-
nal, 4 honerary, 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

ISCS

c/o Dipartimento Ingegneria Elettronica
Universita di Roma "Tor Vergata®

Via della Ricerca Scientifica -
[-00133, Roma, Italy

Phone: +39-6 7259.4477, Fax: +39 6 2020519
E-mail: grassi@ info.utovrm.it

Activities

The new steering committee intends to promote the
following activities:

|. The sponsoring of the "Seminario di Informatica™,
a periodic scientific seminar held at the University of
Roma "Tor Vergata”. Main topics are simulation, per-
formance evaluation, parallel and distributed compu-
ting, and high speed networks.

2. The organization of Working Group meetings
among [SCS members interested in the same simulation
field, in order to provide a forum for presentation of
results, exchange of ideas and scientific discussions. At
present, the following Working Groups have been es-
tablished: Simulation in Industry and Management,
Simulation in Agriculture and Environmental Sciences,
Simulation in Training and in Education, Simulation in
Biology and Medicine, Simulation in Electrical Engi-
neering, Concurrent and Distributed Simulation, Soft-
ware and Hardware for Simulation, Expert Systems and
Simulation.

3. The organization of Summer Simulation Schools
(ISCS S3 activity) with the aim of extending the
knowledge about simulation theory, 1ools, and applica-
tions. To this end, they should be mainly addressed to
graduate and PhD students or voung researchers wor-
king both in industry and academia.

Michele Colajanni

AES

AES, Asociacidn Espafiola de Simulacién (Spanish Simu-
lation Society), is an Observer Member of EUROSIM.

Contact Address: I.M. Giron Sierra

AES, Asociacidn Espanola de Simulacién
Avda. San Luis 146, E-28033 Madrid, Spain
Tel: +34-1 394 43 87, Fax: +34-1-394 46 87
E-mail: gironsi @dia.ucm.es
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Dynamic Modeling Laboratory

‘Dymola

four essential parts of object-oriented modeling

Dwmola language promotes reuse of library models.
Dymadraw allows graphical model composition,
Drymosim fur efficient continuous/discrete simulartion.
Dymoview performs 3D animation and plotting,
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Muxdeling of mechatronic system in Dymodraw

Dymola™

Dynamic Modeling Language - translator:

® Apromatic cousality analysis

¢ Symbaolic selution of equations and index reduction
# Solution of alpebmic loops

* Auromatic handling of time- and state events

& Qutput for Dymaosim, ACSL, SIMNON, SIMULINK

# Generates Fortran or C routines

Dymosim™
Diynamic Model Simulator
* Handles ODE and DAE
* DASSL, LSODE, DOPRI, DEABM etc.
» Stff models
* Linecarzation
* Proper treatment of time- and state events

* MATLAB interface

Annation of simakarion resides i Dymovies

Dymodraw™

Dynamic Model Drawing:

* Graphical model edicor and browser

® Dipag submodels from libraries

* Parameter forms

» Connect graphically

® |cons - polygons, circles, text, color erc.
® Texr edivor for declarations and equations

nrm“' TM

Dyvnamic Model Viewen

* 3D animation

* Boxes, spheres, cylinders - predefined visual classes

* Import of visual objects in DXF formar

* Dara from Dymosim, ACSL, MATLAB, Simnon

* Hidden surface removal, shading: special PC board

* Ploating '

Additional information: Dr. Hilding Elmgvist + Dynasim AB - Research Park Ideon - 5-223 70 Lund - Sweden
Phomne: +46-46 182500 - Fax: +46-46 129879 « E-mail: Info@Dynasim, se
Available on PCMWindows and UnixcfMacif,




SIMS

The Scandinavian Simulation Society, SIMS, has at
present nearly 300 members from Denmark, Finland,
Norway and Sweden. For 36 years SIMS has served as
the regional society in Scandinavia, gathering indivi-
duals and organisations involved in simulation. The
activities have been concentrated on arranging annual
meetings and courses, delivery of information letters,
and co-operation at European and international level in
the field of simulation,

How to join SIMS

Just send an informal application or recommenda-
tion for membership to the SIMS secretariat:

SIMS

c/o Eija Karita Puska

VTT Energy, Nuclear Energy, P.O.Box 1604
FIN-02044 VTT, Finland

Tel: +358-0-45650306, Fax: +358-0-4565000
Email: eija-karita.puska@ it fi

SIMS'95 Simulation Conference in Lynghy,
Denmark

The SIMS’95 Simulation Conference *Simulation in
Theory and Practice’, will be held at the Technical
University of Denmark, Lyngby (near Copenhagen),
June 28-30, 1995, The aim of this conference is to cover
broad aspects of simulation and scientific computation
and will thus be of interest for model builders, simulator
personnel, scientists, process engineers, mechanical en-
gineers, vendors, etc. The scientific program will con-
sist of technical sessions with submitted and invited
papers, and is open for poster sessions and vendor
demonstrations. A technical visit will be organized.

Conference Themes include, but are not limited to:Modelling
Tools, Simulation Tools and Technology, Training Simula-
tors, Real-Time Simulation, Oil- and Gas Reservoir Simula-
tion, Process Plant Simulation, Simulation in Factory
Planning, Simulation in Production Management, Simulation
in Power Station Design, Simulation in Control Engineering,
Simulation in Chemical Engineering, Simulation in Power
Electronics, Simulation in Electronic Systems, Simulation of
Marine Systems, Simulation of Energy Systems,

A large area will be available for demonstrations and
exhibitions during the conference. Vendor demonstra-
tions of commercial simulation systems are particularly
welcome, as are poster presentations of simulation acti-
vities, commercial, non-commercial and studemt work.
For demonstrations, video sessions, workshops or ex-
hibitions in general, please contact the organizing com-
mittee.

The Program Committee consists of: Paul Rathje, DANFOSS
ASS; Per Grove Thomsen, IMM,DTU; Peer Martin Larsen,
S5TA,DTU; Niels Erik Larsen, SIMOS A/S; Stig Sand, Danish
Maritime Institute; Kaj Erik Lindberg, LTT,DTU; Jan
Reffstrup, LFE,.DTU; Niels Houbak, LTE.DTU

The Organizing Committee consists of: Paul Rathje, DAN-
FOSS A/S: Peer Martin Larsen, STA,DTU; Niels Houbak,
LfE,DTU,

The 500-waord abstracts were already due January 17, 1995,
The conference program and registration form will be pub-
lished in March, 1995. Final versions of accepled papers are
due by April 25, 1995, The official conference language and
the language of the accepied papers is English,

The conference venue is Lyngby, 12 km north of
Copenhagen. The official headquarters and venue for
the sessions will be the Technical University of Den-
mark (DTU). Lyngby is located near the Royal Deer
Garden, the industrial cradle of Denmark and Castles
serving either as permanent or as summer residence for
members of the royal family. Despite the short distance
to the capitol Copenhagen, Lyngby has maintained its
integrity and independence and to some people, the city
can appear very provincial.

For further information, please contact:
Niels Houbak

Laboratory for Energetics, Build 403, DTU,
DK-2800 Lyngby, Denmark

Tel: +45-45933757, Fax: +45-45930663
Email: Niels. Houbak @ [fe. diu.dk

E.K Puska

UKSS

UKSS595 Conference

The Society’s second biennial national conference
on simulation: UKS895 is being finalised. It is being
held between 19th-2 15t April 1995, at the Marine Hotel,
North Berwick, Scotland. The "Marine' is a Forte He-
ritage Hotel setin its own splendid grounds overlooking
the golf course. North Berwick overlooks the Firth of
Forth, and is a popular touring base, with many ameni-
ties. It still retains much of its ambience which made it
an exclusive holiday retreat in the 19th Century. Dele-
gates attending the Conference will find the Hotel
spacious and comfortable giving them the feeling of
‘getting away from it all’.

The program for the conference covers a wide range
of both methodology and applications. Invited plenary
speakers are Prof. Paul Luker (De Montfort University )
who will be reviewing Continuous Simulation, and
Prof. Ralph Huntsinger (California State University)
who will be describing the McLeod Institute of Simu-
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lation Science centers and the work that each is doing
in the area of High Level Simulation Languages and
Computer Simulation Environments,

If you are thinking of attending and would like to
receive aregistration form and details please contact the
General Chair: Dr. Rob Pooley, Depariment of Compu-
ter Science, University of Edinburgh, Kings Buildings,
Mayfair Road, Edinburgh, EH9 3JZ, UK. (Fax: +44-
794-833433, Email: rjp@dcs.ed.ac.uk) or the Progam-
me Chair: Prof, Russell Cheng, Institute of Mathe-
matics and Statistics, University of Kent at Canterbury,
Canterbury, Kent, CT2 TNF, UK. (Fax: +44-227-
475453, Email: R.C.H.Cheng @ukc.ac.uk). The Confe-
rence registration fee is 150 (GBpounds) for early
registration, and is 170 (GBPounds) at the Conference.
This includes lunches and the Conference Dinner.

Membership

The Society welcomes new members. The annual
subscription is sull enly 20 GBpounds.

The Membership Secretary is

Mrs J. Elizabeth Rimmington,

Computer Centre, University of Brighton,
Moulescoomb, Brighton, BN2 4GJ, UK.

Russell Cheng

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

* Elegant constructs support simple descriptions
and efficient processing of discontinuities.

. Powerful mouse/menu controlled graphical
interface creates system block diagrams,
generatesermor-free simulation models, executes
the simulation, and displays graphical results.

* Real-time distributed simulation.

*Shuulaﬁnn nfmtlnuam anﬂ Iﬂscr‘m‘e Pm

~ COMETT Course
 April 24 - 28, 1995, University nr{;mww

This course wihin the COMETT I pmgmm ~of the ELI
offers an introduction for engineers, scientists and intere-
sted people to modermn mlfmds%ﬁmqmpumr simulafion.
of continuous and discrete processes, It s intended for
participants with little or no previous knowledge of com-
mmlaﬁm metimds but having a reasonably nnm
rate background.

The course is an mtenme mum:. mmlsnng of ihtmv
disctury and special lectures and of guided and free exer-
cises using simutation tools, The participants will receive
various handouts and software demos and test versions.
Lecturers are simulation specialists from University Glas-
gow, Technical University Clausthal, and Technical Uni-
versity Vienni, .

Further information:

Prof. Dr. F. Breitenecker, Dept Simulation Technique, TU
Vienna, Wiedner Haupstraliz 8-10, A-1040 Vienna

Tel. 443-1-58801-5374. Fax: +43-1-5874211,

E-Mail: fbreiten @email uwien.ac.at

Prof. Dr. D. Murray-Smith, Dept. Ebuﬂtmnlmmﬁlmu'h
cal Engincering, Univ Ghsgw, Glaspow GLI128LT
Tel: +44-41-330-5222, Fax: +44-41-330-4007,

E-Mail: DMumSwlb@elw.glmgnwmuk

Online Info: <URL: hitp://eurosim.tuwien.ac.at/>

ESL - THE LANGUAGE OF SIMULATION

Over ten years development maturity makes ESL THE
language of simulation for smple or advanced applications.

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

ESL offers a full range of simulation facilities. Whatever the
system or process, if it can be modelled, it can be simulated
by ESL. Its features include:

N Post-simulation graphics display package.

# Interpretive running for testing, or compiled
FORTRAN for optimum speed.

# Eight integration algorithms, including improved
GeanHindmarsh methods.

* Hardware suppored includes: IBM-PC, SUN,
Sikicon Graphics, HP, IBM RS/6000, and DEC
Unix workstations; VAX workstations, Encore
Unix systems.

ISIM International Simulation Limited
Technalogy House, Lissadel Street, SALFORD ME 6AP, England. Tel: +44 (0)61 745 7444, Fax: +44 (0)81 737 7700

IS = EEL
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European and International Societies

CROSSIM

The Croatian Society for Simulation Modelling is
co-operating in the conference I'TI "95, 17th Internatio-
nal Conference Information Technology Interfaces,
Pula, Croatia, June 13-16, 1995,

[T1 "95 is an annual international conference devoted
to exchange of experience in research on computing,
information systems, software engineering, artificial
intelligence, modelling and simulation, information
technology, statistics and related fields.

For information contact: Branka Radic, University
Computing Centre, J. Marohnica bb, 41000 Zagreb,
Croatia, Tel: +385-1 518 656, Fax: +385-1 518 451,
Email: iti @sree.hr.

Contact Address:

Professor Vlatko Ceric

Faculty of Economics,

University of Zagreb

Kennedyjev trg 6,

41000 Zagreb, Croatia

Tel: +385 41 231 111, Fax: +385 41 235 633
E-mail: vlatko.ceric@x400.srce.hr

LSS

LSS (The Latvian Simulation Society) was founded
in 1990 as the first professional simulation organization
within the republics of the former Soviet Union. Cur-
rently it consolidates about 40 members, mainly from
the academic world. It reflects the fact that nowadays
simulation activities in Latvia are concentrated mostly
at universities. Namely, the level of these activities is
traditionally high at the Riga Technical University and
the Latvian University. Simulationists from exactly thai
universities in November, 1990 initiated setting up of
the LSS. Later on they were joined by simulationists
from the Riga Aviation University and, most recently,
from the Latvian University of Agriculture.

At present the department of Applied Mathematics
of the Riga Aviation Institute is interested in statistical
aspects of simulation and modelling. The Institute of
Informatics of the Latvian University of Agriculture
uses simulation to design and investigate complex sy-
stems in agriculture (e.g., in food processing).

The current simulation activities of thr Department
of Simulation and Modelling of the Riga Technical
University will be reported in the next issue of SNE.

For further information please contact:

Dr. Yuri Merkuryev

President, The Latvian Simulation Society
Riga Technical University

1, Kalku Street

LV-1638 Riga, Latvia

Tel.: +371-2-324480, Fax: +371-8820004
E-mail: merkur@itlLriu.lv

Y. Merkuryey

SCS

Report of 1994 Winter Simulation Conference

The 1994 Winter Simulation Conference, held
December 11-14, 1994 in Orlando, Florida, continued
the tradition of successful meetings. Sponsored by eight
professional organizations, the conference is held an-
nually in early December, At this year's gathering, over
660 attendees from industry and academia attended
talks in three broad categories: applications, mode-
ling/analyis methodology, and modelware/software.
Hot topics included business process reengineering and
manufacturing applications, although there was wide-
spread attendance at methodology and sofiware presen-
tations as well,

Attendees also viewed the latest advances in simu-
lation software displayed by more than 25 exhibiting
vendors. WSC evening events featured an outdoor
reception, hosted lakeside at the Walt Disney World
Swan hotel; society and professional business mee-
tings; and software vendor user meetings,

The 1995 conference will be held December 3-6 in
Washington, D.C. For information related to submit-
ting papers to WSC '95, contact David Goldsman (Pro-
gram Chair) at the School of ISyE, Georgia Tech,
Atlanta, Georgia, 30332; Tel: +1-404 894-2365; E-mail
sman @ gatech.edu.

Deborah A. Sadowski,
Systems Modeling Corp.
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Tth European Simulation Symposium, ESS 95
Erlangen - Nuremberg, October 25 - 28, 1995
Hosted by Friedrich-Alexander-University

Organized and sponsored by SCS1, The Society for Compauter Si-
mulation Intemational, SiE Simulation In Evrope

Scientific Program: The 1995 SCSI European Simu-
lation Symposium is structured around the following
major themes: Simulation Methodology and Applicati-
on * Computer and Telecommunications Networks *
Dependability Evaluation * Analytical and Numerical
Modelling Technigues * Simulation in Automation *
Simulation in Business

Symposium: Mission Earth: Mission Earth is an
Activity of the Society for Computer Simulation Inter-
national. Its purpose is the identification and dissemi-
nation of the unique benefits of World Simulation as
the prime tool for use in planning and monitoring a
sustainable future for the World System.

Deadlines and Requirements: Extended Abstracts
before April 26, 1995, Notification of acceptance or
rejection will be sent by June 1, 1995, Camera-ready
copy of the papers must be in by August 31, 1995.

Conference Information: Philippe Geril, address see
below.

Letter from Philippe Geril'
Dear Simulationists,

It's been quite a while since you have seen this
column from SCS. The intention is always there to write
something but the work just seems to get the better of
me. However, one of my New Year's resolutions has
been to fill this column with each new edition of Simu-
lation News Europe.

Last time, on SCS activities in Europe, we reported
on the 1993 ESS in Delft. In between now and then a
whaole year of activities filled our calendar. For the first
ume SCS organised a conference on the use of simula-
tion in concurrent engineering and electronics design
automation (CEEDA94), This first edition was held at
the Haven Hotel in the lovely resort of Poole, the
meeting rooms of which looked out on the windswept
beaches and Poole harbour. Some 120 participants and
8 exhibitors converged on Poole from 14 countries for
the 2 day conference. Under the tutelage of IBM and
INTERGRAPH, the conference turned into a very in-
lense scientific event with 87 presentations focusing on
possible future developments in the field. In order to

' This report summarnzes the events of the last year, Due o limaed
space part of this repont will be published in the next issue

follow developments in the field, the CEEDA conferen-
ce will be repeated on a-yearly basis from 1996 on-
wards. The next CEEDA is scheduled for April 1996,
and will be held at Robinson College in Cambridge.

The 1994 ESM, meanwhile, was orgamsed at the
Universita Politecnica de Catalunya under the excellent
leadership of Prof. Rafael Huber and Prof. Antoni
Guasch. This event turned out to be the biggest SCS
conference in Europe since the ESM series was started
in 1987. In total some 248 participants spent 3 jam-
packed days of presentations (185 presentations in to-
tal} at the university. For me it was the first time, I could
actually sit outside at a registration desk and not get wet
or freeze to death, while registering people. The social
programme, on the other hand made sure that all par-
ticipants had the opportunity to get a good feel and to
savour the atmosphere of Catalan hospitality, with a
nocturnal city tour of all the spots Barcelona is famous
for. The social event was held at the Palau de Pedralbas
enlivened by a classical string quartet. At the 1994
ESM, the best paper award went to Helena Sczcerbicka
and Michael Syrjakow, with their presentation” opti-
misation of Simulation Models with REMO. This being
the second time within a span of 8 months that both
authors captured this much vaunted European SCS
prize, setting a target for all other authors to emulate.

August saw the birth of a first major new conference
in the field of computer simulation, called CISS. (The
First Joint Conference of International Simulation
Societies). This event set up to wander the world com-
bines the efforts of all known simulation societies in the
world and to have them exchange simulation research
results on a triennial basis. ETH Zurich was the venue
of the first one with some 170 people taking part cove-
ring 17 simulation societies. The next one in the series
is envisaged for 1997 at the Nanyang University of
Singapore. For 2000, the venue the meeting is set to be
held in San Diego.

SCS organises this year in Europe the following
events:

April 11-12, MEDIACOMM 95, Southampton, U.K.
June 5-7, ESM95, Prague, Czech Republic
September 11-13, TECHNOMAN, Bruges, Belgium
ES595, October 25-28, Erlangen, Germany

For further information on SCS activities in Europe,
please contact: Philippe Geril, SCS, European Simula-
tion Office, University of Ghent, Coupure Links 653,
B-9000 Ghent, Belgium. Tel: +32.9.233.77.90, Fax:
+32.9.223.49.41, E-mail: Philippe.Geril@rug.ac.be,
Tel/Fax at home: +32.59.800.804. (HTML page will be
available from end of February onwards).

Philippe Geril
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SiE

ESPRIT Basic Research Working Group SiE
{Simulation in Europe)

The Esprit Basic Research Working Group 8467 on
“Simulation for the Future: New Concepts, Tools and
Applications” with the acronym SiE-WG (Simulation
in Europe - Working Group) started its EC-funded work
officially on December 1, 1993; the duration of the
working period is three years.

SiE has organized a 2-days Workshop on "Impro-
ving the Modelling and Simulation Process”, which has
been held on June 16-17, 1994 in Brussels. The purpose
of the Workshop was to determine what topics future
research in Modelling and Simulation should be
focussed on. The final aim was to identify current
problems and future solutions and to converge towards
concrete suggestions and plans for joint basic research.
The focus was on how to improve the modelling and
simulation practice (and focus and bundle research) as
to better serve the European industrial community. The
workshop was built around three tracks: 1) Generic,
Multi-paradigm Modelling, 2) Multi-language Model-
ling and Simulation, and 3) Modelling and Simulation
Life-Cycle.

After the Workshop it was intended to prepare an
extensive report in a couple of months. The first version
of the complete report was finished mid January 1995,
and sent to the European Commission, to all SiE-mem-
bers and all members of the related Special Interest
Group, for comment especially from the viewpoint of
industrial applicability. The report is also sent to the
holders of the SCS Chair in Simulation Sciences (Uni-
versity of Ghent, University of Salford (UK)) for com-
ment. On the basis of the obtained comments, the report
will be revised.

It was decided to start already with the treatment of
the two other themes to be dealt with: theme 2 "New
Application Areas, especially Underlying Techniques”
and theme 3 "User-Simulator Interfaces”. Tssues of
interest in theme 2 are parallel and distributed simula-
tion, and simulation of multicomponent systems. It is
felt that new and innovative applications could be based
on multiple and co-operative agents and methods for
direct mapping of multicomponent systems on highly
parallel computers. Also, other sophisticated applicati-
ons of parallel and distributed simulation are topics of
consideration, e.g. in Distributed Interactive Simulati-
on (DIS). The above-mentioned theme 3 "User-Simu-
lator Interfaces” covers topics such as intelligent
interfaces (knowledge-based systems and neural net- _

works in simulation), scientific visualisation, animati-
on and virtual reality systems.

It is intended to organize a workshop on the above
themes 2.3 in April or May 1995,

Prof. Ghislain Vansteenkiste,
FProf. Eugene J.H. Kerckhoffs
{Chairmen of SiE)

SLOSIM

Activities

One of the beginning activities of our young orga-
nization is the presentation of modelling and simulation
groups in Slovenia. The board discussed and proposed
the following concept of presentation events:

General principles:

= 1. Presentation must be interesting for those dealing with
modelling and simulation.

= 2. Presentation and the topics must be chosen so, that they
are interesting for the majority of SLOSIM members, i.e.
it must not be too specialized and theoretical,

* 3. Presentation should in the beginning part give an overall
picture of the group, later it should be focused on model-
ling and simulation,

Concept of presentations:

* 1. The overall description of the group (location, units (e.g.
laboratories), members of the group, activities (from the
research and education point of view), important achieve-
ments (products, patents, papers, awards, Msc. and Phd.
thesis, connections with domestic and foreign groups),
projects, hardware and software equipment of the group.

= 2 Activities in the modelling and simulation area (metho-
dologies, tools,...).

= 3. Examples, applications, case studies,...

= 4. What can the group offer to other groups in the sense
of methodologies, tools, experiences...

* 5, Discussion about the group presentation.

* 6. Discussion about other society activities.

» 7. Visit of the laboratory, department, plant,...

Each such event will also be a topic for the SLOSIM
board meeting.

The first presentation of this kind was held on Octo-
ber, 27, 1994 and presented the Laboratory for Simula-
tion and Automatic Control (prof. R. Karba) Laboratory
for Industrial Process Control (prof. D. Matko), Faculty
of Electrical and Computer Engineering, University of
Ljubljana. A report will be published in the next issue.
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Further Events

SLOSIM is cne of the co-operative societies in the
organization of the IFAC meeting International
Workshop on Artificial Intelligence in Real-time
Control. The meeting will take place in Bled, Slovenia,
from November 29 to December 1, 1995. It is sponso-
red by the International Federation of Automatic Con-
trol (IFAC) and cosponsored by IMACS and organized
by the Automatic Control Society of Slovenia and the
Technical Committee on Artificial Intelligence in Real-
time Control.

Scope: This workshop is a continuation of a series of §
very successiul workshops and symposia in this field. The
scope of this workshop includes the use of artificial intelli-
gence in design, implementation, testing, maintenance, super-
vision and monitoring of real-time control systems. The
objective of the workshop is to bring together control system
specialists, artificial intelligence specialists and end-users.
The technical program will include plenary survey papers.
invited sessions and regular sessions. A small exhibition is
foreseen.

Deadlines:
May 15, 1995 Submission of draft papers
September 1995 Motification of acceplance

October 15, 1995 Submission of final papers

Further information can be obtained from:
AIRTC 1995

Dr. Jus Kocijan

Faculty of Electrical and Computer Engineering
Trzaska 25, 61000 Ljubljana, Slovenia

E-mail: jus.kocijan @ fer.uni-1j.si

Fax: 38661 264 991, Tel.: + 386 61 1768 417

Contact Address

SLOSIM

Zupancic Borut, chairman

Faculty of Electrical and Computer Engineering
Trzaska 25, 61000 Ljubljana, Slovenia

Tel: 4386 61 1768 208, Fax: +386 61 264 991
Email: slosim @fer.uni-1j.si

Borur Zupancic

Turkish Simulation Society

The ESS Conference in October 1994 in Istanbaul
functioned as the motor for setting up the Turkish
Simulation Society. At present this society boasts 40
members, from academia and indusiry and up to date
they have already had 3 meetings.

For more information on the society please contact

Professor Ali Riza Kaylan,
Bogazici University,

Dept. of Industrial Engineering,
B0O815 Bebek, Istanbul, Turkey
Tel: +90.212.263.1540 (ext. 2075),
Fax: +90.212.265.1800

USCS

The Ukrainian Society for Computer Simulation,
recently founded, combines research activities and app-
lications in many areas of smulation technique, e.g. :
Simulation of continuous systems, Simulation of ener-
gy systems, Simulation of discrete systems, Simulation
and computer supported planning, Methods and algo-
rithms for distributed parameter systems, Simulation
environments, Simulation in education.

The following institutes and departments joined
USCS and organized the starting phase of the society:
Institute for Cybernetics (Kiev), Institute for Simulati-
on and Energy Techniques (Kiev), Institute for Conver-
sion Problems and High Technologies (Kiew), the
Universities Kiev, Donezk, and Charkov, the Technical
Universities Donezk and Odessa, and the Politechnical
Highschool Kiev.

Financial and organisatorial support for further aci-
tivities i5 given also by the Federal Committee for
Science and Technology. USCS intends to organize
co-operation with EUROSIM and with ASIM.

President: Prof.Dr.-Ing. Anatolij Wezlan, Institute
for Simuation and Energy Technique, Ukrainian Aca-
demy of Science of Ukraine, Kiev,

Vice President: Prof.Dr.-Ing. Vladimir Sviatnyi

For further information please contact:

Prof.Dr. V. Svijatnyi

Faculty Computer Technique and Informatics
Technical University Donezk

Artjom Str. 58, UA - 34000 Donezk

Tel: +7-0662-998170, -910840, Fax: +7-0662-91278

Prof.V.E.Berbyuk

Inst. for Applied Problems of Mechanics & Mathematics
Ukrainian Academy of Sciences

3 - B, Naukova Str.,

UA - 290601 Lviv, Ukraine

Tel: +7-0322-636000, - 654116, Fax: +7-0322-654240
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Book Review

Continuous System Simulation
D.Murray-Smith, Chapman & Hall,
London, 1995, 254 + x pages

This book provides an practical approach to model-
ling and simulation of continuous systems. It addresses
people interested in an introduction to modern methods
of computer simulation of continuous systems. It is
intended mainly for readers with little or no previous
experience of computer simulation methods but having
a reasonably numerate background.

The book starts with an introduction to the principles
of modelling and simulation methods. Then approaches
for modelling are discussed: reduced and state-variable
forms, transfer functions description, bond graph rep-
resentations, block diagram methods, signal flow graph
methods, and distributed parameter systems, The au-
thor concentrates also on the most fundamental divisi-
ons between linear and nonlinear models, and on time
invariance. The following chapter gives a short over-
view about numerical methods. Numerical integration

methods are briefly sketched, problems with stiff sy-
stems, with discontinuities, and with implicit structures
are discussed from a practical view. The next chapter
deals with modelling of sampled-data systems and with
operator methods.

The presentation of simulation software starts with
achapter on the principles equation-oriented simulation
software. The author sketches the CSSL'67 standard
and the basic structure of CSSL languages. As example
of a CSSL language the experimental language SLIM
(Simulation Language for Introductory Modelling) is
introduced. This language is provided with the book on
a diskette, to be used on any DOS-based IBM-compa-
tible personal computer. Most of the program examples
and the case studies also can be found on the diskette.
In the following examples of other simulation langua-
ges (CSSL IV, ACSL, DESIRE) show the common
denominator of the CSSL-type languges,

The next chapter gives an overview on block
diagram-oriented simulation tools. GUI's are briefly

erface, makes
a large amount of

Cdnd graph

applications where lata must

time.
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development environment.
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VMS and and real-time operating environments.
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sketched, and the relation of block diagram-oriented
simulators (like XANALOG, MATLAB/SIMULINE,
BIOPSI) to block diagrams in control technique. This
part of the book closes with a chapter showing simple
examples using common simulation tools {with SLIM
models on diskette),

The next chapters present four simulation case stu-
dies, in order to highlight with non-trivial examples
some of the problems that can arise in modelling and
simulation.

The author is a well known specialist in validation
of models and of simulation. Consequently, this book
deals very seriously with validation - making the book
an outstanding one amongst other good introductions
to modelling and simulation. The author underlines that
“the concept of garbage in, garbage out is true for

simulation as much as it is of any other computer
application”, and concentrates on validation of models
and of the simulation procedure itself. Consequently,
parameter sensitivity analysis, methods for sensitivity
co-system sunulation, and internal verification and ex-
ternal validation are discussed.

The book concludes with a chapter on real-time
simulation (dealing also with application in training and
education) and with an outlook on the future sketching
currend trends like Al in simulation and developments
involving parallel structures and parallel hardware.

The book has to be highly recommended as intro-
duction for students, engineers and scientist. But also
the experienced "simulationist” may find valuable hints
for solving certain problems.

F. Breitenecker

User Groups

First Meeting of the DSS/2 User Group

The software package DSS/2 is a common tool for
solving problems in partial differential equations using
the method of lines. A first meeting of users will take
place at the Control and Mathematics Departments of
the Faculte Polytechnique de Mons, Belgium, June
28-30, 1995,

The aim of the meeting 1s to provide a platform for
discussions and presentations of DSS/2 applications
and related problems. Plenary lectures will be given by

Professor W.E. Schiesser (Lehigh University) who has
developed DSS/2. Participants are invited to submit
papers on DSS/2 applications and extensions.

For further information please contact:

Dr. Alain Vande Wouwer

L.aboratoire d’ Automatique

Faculte Polytechnique de Mons

Boulevard Dolez 31, B-7000 Mons, Belgium
Tel: +32-65-374141, Fax: +32-65-374300
E-mail: vdw@ autom.fpms.ac.be

Classes on Simulation

March 1995

28-29 Simulation mift SPICE. Minchen.
Contact: BAUSCH-GALL GmbH, Wohlfartstr. 21b, D-
80939 Munchen, Germany, Tel: +49-89 3232625, Fax:
+49-89 3231063

April 1995

5.7  COMNET M1, CACI Training Course, Camberley, UK.
Contact: CACI Products Division, Coliseum Business Cen-
tre, Watchmoor Park, Riverside Way, Camberley, Surrey
GLU1S 3YL, UK. Tel: +44-1276 671671, Fax: +44-1276
670677

24-28 COMETT Course: Simulation of Continuouns and Discre-
te Processes. Glasgow, UK.
Contact: Prof. Dr, D, Mumay-Smith, Dept. Electronics and
Elecirical Engineering, Univ.Glasgow, Glasgow GL12 8LT
Tel; +44-41-330-5222, Fax: +44-41-330-4907

25.26 MATIAB-Kurs. Minchen.
Contact: BAUSCH-GALL GmbH, Wohlfanstr. 21b, D-

80939 Milnchen, Germany, Tel: +45-89 3232625, Fax: +49-
RO 3231063

May 1995

24 CCG Kurs Simulation kontinwierlicher Systeme, Ober-
plaffenhofen, Germany
Contact: Carl-Cranz-Gesellschaft e, V., Postfach 11 12, D -
£2234 Oberpfaffenhofen, Tel: +49-8153-28-2413, Fax; +49-
$153-28-1345.

812 MODSIM + SIMOBJECT, CAC] Training Course, Camber-
ley, UK.
Contact; CACI Products Division (see above)

September 1995

18-22 COMETT Course: Simulation and Automatization. Vien-
na, Austria,
Contact: Prof. Dr. F. Breitenecker, Dept. Simolation Techni-
que, TU Vienna, Wiedner Haupstrafle 8-10, A- 1040 Vienna
Tel. +£3-1-58801-5374, Fax: +43-1-5874211
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International Conference HPCN challenges in telecomp and telecom:
Parallel simulation of complex systems and large-scale applications
10 - 12 June 1996, Delft, The Netherlands

Aim of the conference

In our lifetime an enormous revolution happens in
the three dimensions of measurement, computing and
communication. To have a lifetime global phone num-
ber, to get video and video printing on demand are
coming under our reach. Add to this the developments
in computing, as well as the developments in artificial
intelligence and simulation. as they move towards be-
coming more powerful, intuitive and pervasive. The
convergence of these technology trends is creating tre-
mendous opportunities and new kind of products.

The High Performance Computing and Networking
embedding measurement and control (extended
HPCN) is going to require much more sharing of infor-
mition and resources across commercial organizations.

This HPCN EUROSIM conference covers the cate-
gories: * High Performance Computing (HPC) * High
Performance Networking (HPN) * High Performance
Measuring, and sincerely invites people who try to get
a profit with HPCN to be participant and -if possible-
to submit a HPCN promoting paper.

Ahstrnctfsh_

You are invited Lo submit an abstract with u maxi-
mum of 2 pages before 1 May 1995, Authors will be
informed of the acceptance of their abstract before 1
September 1995. If you are interested in sending an
abstract, please contact Congress Office ASD. The First
Announcement/Call for Papers will be sent 1o you as
soon as possible, containing the Guidelines for aup-
thors. The deadline for submission of your full paper
is 1 January 1996,

Exhibition

During the whole conference an exhibition, both
commercial and scientific, will be organized. If you are
interested to take part in this exhibition, please contact
Congress Office ASD. They will send you detailed
information on space, facilities and financial matters.

Second and Final Announcement

A N R T U A M 8 B NS A NN NN AN N L AR e

The Second and Final Announcement, with the re-
gistration form, contains detailed information concer-
ning the scientific programme, hotel accommodation
and will be issued in January 1996, Those who wish 10
receive this announcement are requested to contact
Congress Office ASD.

On-line information

e R s A T

On-line information is available on:

<URL: hitpzifwww.iwi.ludelft.nl/Conferences/
EUROSIM/ index.html>
<URL: hitp:/feurosim.luwien.ac.at>

Information and correspondence

b s BB T A

Congress Office ASD

P.O. Box 40

2600 AA Delft

Tel: +31 15 120234

Fax: 431 15 120250

E-mail: HPCN-Eurosim @ TUDelft.nl

Industry News

Powerful, Inexpensive New Scheduling Tool now
on Market

Systems Modeling Corporation announced the release of
PREACTOR 200, a powerful, yet low-cost, tool for finite
capacity scheduling. PREACTOR 200 is a Windows-based
scheduling system that can be configured for a wide variety
of applications including: project management, job shops,

and batch and process manufacturing. It can be used for
projects ranging from short-term scheduling to project mana-
gement to long-term planning. The package works as an
electronic planning board and provides users with an casy
interface for automatic scheduling. manual adjustments of
schedules, and interactive changing of resource shift patterns.
With PREACTOR, users can easily account for changes in
demand such as new orders arriving, sudden changes in
priority, and cancellation or completion of orders. as well as
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INGENIEURBURO FUR TECHMISCHE KYBERMETIK ;ﬁ

DIPL. ING. SIEGFRIED DELZER

* Syslamdynamik

* Masstachnik

* Regelungslechnik
* Energietechnik

Systemanalyse
ProzeRidentifikation
Simulation / Echtzeit

MeBdatenerfassung
Erfassung und Aufzeichnung von Melda-
ten im Standard-Psmos-ASCI-Formal, 8
Kanale / 16 Bit und RS232; Nullpunkl- u
Verstarkungskorrakiur, Rauschfillerung
{auch fiir unsymmetrische Starungan).

Mehrfaktoranalyse
Ermittiung von Abhangigkeiten in komple-
xan Zusammenh&ngen, nur auf der Basis
von Melraihen. fiel rein meliachnisch
erfafilen Vorgang aufberellen [ daraus
unmittelbar Verbasserungan oder arfor-
darliche Vardndarungen ableilan,

-

- warr

| e el
g rres il

| }I.—l!l

|

sien. faal ke Biosmlal v

PSIMOS

Simulation / Echtzeit
Baustain-orienterte Simulation nichtinaa-
rar Modelle; einfache, direkie Ankopplung
an realen Prozefl zum Batrab in Echizait
& geeignel lir Hardware-in-the-Loop.

Analyse
Grafik: Phasendiagramme . Frequenz-
gang, WOK, Transformation, Totzelf, uvm

Ritterstrafie 51

D-79541 Lomach-Haagen
Tal, (07621) 5045

Fax {(07621) 56605

Modellvereinfachung
Reglersynthese
Adaptive Regelung

Identifikation
Mil Messungen oder simulierian Daten
automatische Gewinnung derModellliber-
tragungsfunklion, auch bel baliebigam
Eingangssignal, Melkdaten z.B. aus dem
laufenden Prozelt entnommen. Modeliver-
ainfachung, Ordnungsreduktion.

Reglerauslegung
Vollaulomatische Bestimmung der ge-
suchlen Reglerparameter, Anwander gibt
lediglich gewinschie Ubergangsdynamik
(Stérung/Flahrung) vor, einsetzbar flr
adaptive Regelung.

+

Zum Batrieb des MSR-Programmpakels PSIMOS sind kelne zusitziichen (Grafik-) Softwarepakele erfordariich
PSIMOS ist aul PCs auch innerhalb der Microsoft-Windows Grafikoberflache lauffahig.

+

Prais der PSIMOS - Komponenlen: DM 1.250,00

changes affecting capacity such as bottlenecks, maintenance,
breakdowns, sub-contractor activity, and under-utilized re-
SOAIFCCS,

PREACTOR is equipped with an internal database that
can be configured to meet users’ specific nceds and data
structures, They also can incorporate information stored in-
ternally in systems such as sales order processing software or
MRP systems. PREACTOR costs $3.900. PREACTOR 200
has been developed, marketed, and supported by a partnership
between the CIMulation Centre, Lid. of Chippenham Wilts,
UK and Systems Modeling Corporation of Pittsburgh, PA.

Systems Modeling Corporation, 504 Beaver Street Se-
wickley, PA 15143 USA, Phone: +1-412-741-3727, Fax:
+1-412-741-5635, E -mail: smeorp@mail.sm.com

Computerboards’ ISA and PCMCIA Catalogs

ComputerBoards, Inc. of Mansfield, Massachusetts an-
nounces its 122-page Volume 7 catalog of hardware and
software products for data acquisition. Accompanying this
catalog is its companion Volume 8 featuring the widest va-
riety of PCMCIA Type 1l cards available in the world. Com-
puterBoards pioneered PCMCIA technology for data
acquisition and now offers this 34-page catalog of prodoets,

Contact: Vincent Hebert, Marketing Communications,
Phone: +1-508-261-1123, Fax: +1-508-261-1094

MODSIM III - The Object-Oriented Simulation
Language

MODSIM Il is CACI’s complete rewrite of the MODSIM
compiler. The MODSIM Il environment was designed speci-
fically for your successful development of advanced graphi-
cal, interactive, hierarchical models. It combines all the
benefits of C++ with thirty-two years of experience with
simulation going back to the still popular SIMSCRIPT 115
language. Because MODSIM 11l generates readable C++, you
can include C++ libraries in your model.

MODSIM IIT has the language constructs for capturing the
behaviors of system components which have both concarrent
and interacting behaviors in simulation time. It lets you build
models that are hierarchical and interactive, allowing model
users to monitor the simulation and interrupt it to change
parameters. The model can be ensily instrumented for stati-
stics gathering. As animation can serve as both a debugging
aid and an important vehicle for communicating results, the
integrated graphics capability is essential. Selective run-time
checking of object assessing, amray bounds, and memory use
are invaluable aids to software development.

Contact; Dominick Vigliotti, CACI Products Division,
Tel: +44-43 670780, Fax: +44-43 670200,
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Comparison 7 - ACSL

ACSL is a general purpose continuous simulation
language that models systems described by time de-
pendent, nonlinear differential equations and/or trans-
fer functions. It runs on a wide range of computers, and
programs created on one platform can be transferred to
and run on any other platform.

Model description: The pendulum angular accelera-
tion is calculated for both the nonlinear and linear models,
with switch (RSW) to choose between them based on
logical LINEAR. The SCHEDULE operator finds the
paint at which the pendulum hits the pin or loses contact
from the pin and executes a DISCRETE section that
adjusts the length of the string and the angular velocity and
logs data for plotting. A second SCHEDULE operator
finds the point at which the anglular velocity goes to zero
and starts back in the positive direction. It executes a
DISCRETE section that keeps track of the peak angle (i.e.,
largest negative value) during the run and logs data.

To solve the boundary value problem of task (c),
logic in the TERMINAL section finds the peak angle
(wsa), checks it against the desired peak, adjusts the
initial conditions based on a specified gain, and sends
control back to the INITIAL section to initiate another
try. The iteration gain is calculated from energy consi-
derations with damping neglected. Equating total ener-
gv. kinetic and potential, at the beginning and end gives:

mg (1 “CDS%}*"_I.EM 12 G = mg (I —lp) (1 ~cosgmn)
Differentiating with respect to initial rate (g) and
peak angle (gun), we get:

m 12 Ge AGe=m g (Iz ~lp) sin(@mn) Agwiy and the
Ap:  gll: "-Ilp} SINPMN
ﬂtpm.r l'r .

Results: Task (a), The logic in the INTTTAL SECTI-
ON allows to start from any initial position (fig. a).

gain:

Task (b): This model is programmed 5o that it can
be run with either linear or nonlinear equations. For this
study, data is collected from two runs and plotied
together on the same plot. The differences between the
two curves become distinguishable only by zooming in
(fig. b). i

Task (c): The logical SOLVE_MIN is set TRUE so
that the iteration is started. The logged data are:

] FIDEZDEG-10.0000000 FIMIN_DEG 5.5555E+33
0. FIDZIDEG-99,.8192000 FIMIN_DEG-45.0904000
0. E‘IDZ.DBG—]J-I- 5570000 FIMIM_DBEG-74.8271000
a. FIDEZDEG-125.1080000 FIMIN_DEG-89.5926000
1.0000 FIDZDEG-123.1080000° PIMIN_DEG-85.3355000

== =3-

The result ¢; = -125.108 deg/sec for a peak @of
-89.9555 deg is within the desired error eriterion.

sirgiaed Peadulua gose &=l

| Nl e Dttt Ve Fig.a

E|V|v b I gl

= Consirained Pendules b
¥ B i
‘rT 477'
_YI_ ll . | - Fig. b
§| w ! |
im i.m (8] LS L@ L=

program comparison Vi Constrainsd Pendulum
algorithm falg = 4; cinterval cint = 0.030
maxtarval maxe = 0,.010; nsteps nstp = 1
constant m = 1.02, g = 9.81, d = 0.02
constant lz = 1.0,1p = 0.7
logical linear, solve _min

congtant linear = ,false.. solve_min = . false.
initial
constant fizdeg = &0, fidzdeg = 0.0, fipdeg = -30

pi = d4*acan(l.0}
;Eerat?izﬁﬂnth?q £ fipd 180
£ = B L 3: = i
fidz = fidz ep % 18 » ik
i‘[rfi: - f;pr' ip ,:n. 0.0} then ! inicial length
alan
1= 1z -1p
endlif | initialise the minimum angular value
fimin = fiz
and | of initial
darivative ) .
! pandulum equations noninear/lineac
fiddn = -(m*g"sin(fi] + d*1*fid}/(m*1}
Eiddl = -{m*"g* {Ei) » d*l=£id}/(m"1)
Eidd = raw(linear., £iddl. Eiddn)
gid = intve{fidd, fidz); £i = invegi(fid. £ix}
schedule hit .xz. £i - fip
schedule peak xg £id
constant tactp = 59
termc(t .ge. Cstp)
end | of ﬂ.i‘i"-?dti*-ﬂﬂ

discreta hit
oldl = 1
lfifid'!ip .gt. 0.0) then
1= 12 - 1p
Elea
1= 1z

ondif
fid = fid*oldl/l
end ! of discrete
discrete peak
Fimin = min(fi, Eiminl;:
and
tarminal
constant fimin_des deg = -390, fimin_acc deg = 0.1
constant gainme = 3
ifisolve_min] then
fimin_deg = fimin*lB0/pi
error_deg = fimin_deg - fimin_des_deg
ifyfimin .ne. fiz .and. abs(error_deg) &
«gt. Eimin_acc_deg] then
gain = mini(lz - lpl"g*"sinlabs(fimin)) &
;11: lz*max{abs(fidz), 1.08-30)), galnmx)
fidzdeg = fidzdeg - gain®error_deg
call logd(.false.)

o to iterate
and!f

endif
end | of program

Edward E.L. Mirchell and Marilyn B. Kloss, MGA Safi-
ware, 206} Baker Avenue, Concord MA 01742 LISA

call logdl.Ealse.)
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Comparison 7 - Dymola

Short description

It is described how the constrained pendulum ex-
ample can be solved within the equation-based object-
oriented modeling environment Dymola.

In Dymola the model details can by formulated by
ordinary differential equations and algebraic equations.
The user needs not convert them to assignment state-
ments. Discontinuities and instantaneous equations are
allowed and properly treated by automatically genera-
ted event handling assignments in the simulation code.

Code can be generated automatically for different
simulation environments, e.g. ACSL, Dymosim
({DSblock), Simulink, and Fortran (DSblock),

Modeling

The Dymola code starts with the setting of the sy-
stem parameters. Since the hit of the pin can be descri-
bed by a state event, the event handling should be
activated by the command "set Events on”, i.e. logical
expressions are transformed into state events.

The motion of the pendulum is given by the follo-
wing equation

ml¢+dl@+mgsing= 0

and also by the state condition: If ¢ is greater than
¢y the length of the pendulum is Iy, else it is Ir- . This
is directly the form to describe the model in Dymola
{see Dymola code).

The model itself is instantiated by its system para-
meters. They describe the actual characteristics of the
pendulum and the position of the pin. As outputs the
angle g and its first and second derivative in respect to
time are selected. For the initialisation the logical va-
riable Start is set to true,

After hitting the pin the angular velocity ¢is defined
with respect to the pin, else with respect to the suspen-
sion point. This means when @ gets smaller than gy and
is negali-.re {clockwise swing), the state @is changing
to @ E—E}‘ The inverse factor .{f_‘?{. is used for the back
swinging. The event is not performed during the initia-
lisation phase (START = true), Again this is directly the
form to describe it in Dymola. Note that the "when"-
body is only evaluated when the "when"-clause beco-
mes true.

The partition command cavuses Dymola to generate
the state space model of the system. The next com-

mands in the Dymola code define the output file and the
desired simulation environment.

In this example Fortran in DSblock format is chosen
as output language for use within the ANDECS envi-
ronment, where the simulations, linearisation and opti-
misation can be performed. Also ACSL and Dymosim
simulation code could be generated, since both simula-
tors support state events.

=01
set Events on
enter model
model pendulum
parumeter d = 0.2, g=9.8l, m=1.02, 1f =
Ehip = - 0.2618 {= =pifl2 }
output phL. idot, phidotdor, 1
local Emrttnm
m*l*phidotdot + d*l*phidot + m*g*sin(phi] = 0
phidotdot = der(phidot)
hidot = der(phi)
T Ehi > phip then 1f else 1f - 1lp
when (phidot < 0 and phi < ip) -
or (phidet > 0 and ﬁ; » phip} then ==
init{phidot) = if Start then phidot elge ->
{if phi < phip then lff{lf—lgr L Eh1ﬂat -
else (1E-1pl/1 phidot )
endwhen
new{Start) = False
and
partition
ourfile pendel.f
language DSblock
output model
outfile

Validation

In this contribution only the modeling but not the
simulation aspect is considered. Simulations and opti-
misations with Dymola-generated models can be per-
formed in one of the above mentioned simulation en-
vironments. The following simulation was done within
ANDECS, ford =02, gp=-/12 ,and o =16 :

1,

&
3

o048 | 1

00 01 02 03 04 05 06 07 08 08 El
fim [5] -

—— phi [rac] - ==~ phidot [rads]

For further information or comments please con-
tact: Dieter Moormann, DLR, German Aerospace Re-
search Establishment, Institute for Robotics and System
Dynamics, Oberpfaffenhofen, D-82234 Wessling, Ger-
many, Email: Dieter.Moormann@dir.de, Tel: +49-
8153 28 2473,

EUROSIM - Simulation News Europe
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Comparison 7 - SLIM

SLIM (Simulation Language for Introductory Mo-
delling) has been developed specifically as a language
through which newcomers to the field of continuous
system simulation can be introduced to the principles
of the subject. SLIM involves a subset of the 1967
CSSL recommendations and the syntax of the language
appears to the user to be a reduced version of that found
in many widely-used equation-oriented simulation tools.

The SLIM software consists of a language processor
(written in FORTRAN 77) which is capable of transla-
ting and interpreting programs written using the SLIM
instruction set. SLIM is simple to learn because of the
limited range of options available. Although power has
been deliberately sacrificed in SLIM to provide benefits
in terms of ease of use, the software is sufficiently
versatile 1o be able to handle a wide range of practical
problems. SLIM was developed for a PC/DOS based
environment but has been ported successfully 1o other
platforms such as VAX/VMS and SUN/SunOS. SLIM
has also been implemented on a Parsytec Supercluster
parallel system involving T800 transputers with the
Parix operating system,

Further details of the SLIM instruction set and ex-
amples illustrating the use of the software may be found
in a recent textbook [1]. A version of SLIM for the PC/
DOS environment is provided on diskette with that book.

The constrained pendulum example provides an in-
teresting problem which involves a discontinuity.
SLIM offers no state event handler but does allow the
DYNAMIC segment and DERIVATIVE section of a
simulation program to be used to detect discontinuities.
The integration method available within the standard
version of SLIM is a variable-step method of the Runge
Kutta type. In the constrained pendulum problem flags
must be used to indicate the phase of the motion. Values
of the independent variable (time) and of the state
variables are stored at the time instants at which the
pendulum hits the pin or leaves the pin. When these
events occur parameters such as the pendulum length
are changed and the model 15 reinitalised. Figure |
shows a SLIM program listing for the nonlinear model.
Graphical results obtained using SLIM have been found
to be the same as those published previously for this
problem. The computer time to produce a results file
for subsequent plotting was less than 2 sec. on a 486/33
PC for runs involving the sets of initial conditions and
parameter values suggested for the comparison.

The linear and nonlinear models cannot easily be
incorporated into the same SLIM simulation program.
It is more straightforward 10 work with separate simu-

lation programs for the twoe models and a SLIM pro-
gram for the linear case would be similar in structure to
that of Figure 1, but with a different expression used to
define the variable DERTV2,

SLIM provides no special facilities for optimisation,
Iterations and parameter loops can be programmed in
the model description by jumping from the terminal
segment of the program back to the initial segment. The
optimisation task defined in this comparison problem
can therefore only be solved using the type of approach
suggested for the ACSL-based solution[2].

References:

[1] Murray-Smith, D), "Continuous System Simulation®,

Chapman and Hall, London, 1995,

[2] Breitenecker, F. "‘Comparison 7 - ACSL’, EUROSIM -

Simulation News Europe, No. 8, p30, 1994,

C Secting flags to indicate phase of motion
IF (X10-PHIP)4,4,2

2 MARK=-1

MARK1=-1
AL=ALI

:
:

DYNAMIC
DERIVATIVE
DERIV1=X2
DERIV2=- (G/AL) *SINI{X1] - [DFAM] *X2
X1=INTEG(DERIV1, X10)
X2=INTEG (DERIVZ, X20)

C Check whether angle of string has reached
C eritical angle PHIP
IF (X1-PHIP) 20,20, 30
C Applies where the length is ALS (short)
20 MARK=2
GOTO 32
C Applies where the length is ALI (lang)
30 HMARK==1
a2 DERIVATIVE END
€ OQutput T, X1 and X2 to file (and screen)
TYPE T,X1,X2
C Test for time reaching THAX
IF{T-TMAX)33,33,12
C Test whether pendulum has reached the
C critical angle PHIP from either direction
33 IF{MARE-MARK1)40,37, 35
C Applies if the pendulum shortens
35 T1=T
X20=X2*ALI/ALS
MARK1=2
MARK=2
X10=pPHIP

AL=ALS
GOTO 45
C Applig?_%f the pendulum lengthens
X20-X2*ALS/ALT
MAR

MARK=-1
X10=PHIP
AL=ALI
GO TO 45
37 DYNAMIC END
GOTO 7
12 STOP
END

Figure |: Listing of part of a SLIM program for simulation of the
constrained pendulum (nonlinear case).
Dave Murray-Smith, Dept, Electronics and Electrical En-
gineering, Univ.Glasgow, Glasgow GLI2 8LT, Tel: +44-4]-
330-5222, Fax: +44-41-330-4907
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Comparison of Parallel Simulation Techniques
Workstation Cluster / MATLAB / PSI

MATLAB is a general tool for mathematical and
engineering calculations and visualisations. It is very
well known and widely in use. Therefore a comprehen-
sive introduction is not necessary. Although MATLAB
is not a special simulation tool it is often used for small
and medium simulation problems. In spite of its excel-
lent features there are some lacking capabilities. One is
distributed and parallel processing. In similar tools like
Matrixx and CTRL-C we find the same lack, too. In
order to overcome this lack some investigations were
done at the University of Rostock and at the Fachhoch-
schule Wismar. By the authors the C++ class library
PSILIB for transport independent interprocess commu-
nication and process control between heterogencous
platforms was developed. This library considers not
only standard UNIX derivatives, but also real time
operating systems like 059 and LynxOS. On top of this
library common engineering standard tools with a C
interface can be extended to programming environ-
ments for distributed and parallel applications,
MATLAB performs this with its MEX interface. Today,
there are of course a number of communication libraries
with wider distribution, which can be used in the same
way. A much more serious problem is the construction
of a high level and easy to use interface within
MATLAB to access a communication library via the
MEX interface. We examined the two logical ap-
proaches shared and distributed memory. Physically
both are implemented by message passing. For solving
the tasks of this comparison we used the "Distributed
Memory Interface”. To give an impression of the inter-
face handling the M-Code for the Monte-Carlo study is
discussed in greater detail.

All test examples have been run on a cluster of 20
SUN Classic workstations under Solaris 2 connected
via Ethernet (10 Mbit/s). Static load balancing was used
exclusively,

a) Monte-Carlo Simulation: Only a task division
into subtasks producing equal load is useful. That means
for 1000 parameter variations 2, 4, 5, 8, 10, ... subtask
are suitable. As can be seen in the table below, the
resulting speed-up factor f grows almost linear with the
number of subtasks M.

M 2 4 5 & 10
f 2.00 3.99 4.99 7.9% 9.92

Due to the possible mixture of programming and
interactive/interpretative execution in MATLAB the

necessary time expenditure for implementing and te-
sting a problem solution is very small compared with
compilation based approaches like C or FORTRAN
programming. The supported matrix oriented notation
leads to short and compact code, how the example

M-Function ex1 () for the Monte-Carlo study shows.
function [xmean]=exl{dd)
e0=0; tf=2; h=0.001; x0=[0 0.11";
global 4
xmean=zeros [ (tE-t0) sh+l, 1) ;
for i=l:length{dd)
x=rkd ('mass_spring’.t0,cf, h,x0);
xmean=xmean+x(:,2) /length (4d) ;
end
return

The experiment is carried out by simply typing the
following lines.

dd=800+400*rand (1000, 1} ;

x=axl (dd) ;

plot(x):

As a first attempt we can try a parallel solution in the
same manner. After starting nslaves MATLAB in-
stances and generating damping factors, one column of
the random matrix is put to each slave.

nslaves=10;

slaves=spawn(nslaves) ;

dd=800+400"rand (1000 /nslaves, nslaves) ;

for i=l:nslaves

put (slaves (i), dd(:,1i))

end

Now each slave can settle its part of the whole task
and the interactive experiment is finished by putting
back the results from the slaves and calculating the
average response.

aeval (slaves, 'x=exl(dd);*)

x=0;

for l=l:nslaves
x=x+putback(slavesi{i), 'x") /nslaves;

end

plotix):

The experiment above is done in a parallel fashion
without any programming ! From such a successful test
it is a close step to a real master/slave program.

Master M-File:

nslaves=10;
slavess=spawninslaves, ‘exl_slave');
dd=800+400*rand (1000 /nslaves, nslaves) ;
for i=l:nslaves
put (slaves (i) . dd{:,5i}))
end
x=0;
for i=l:nslaves
x=x+get(slaves(i)) /nslaves;
end
plot (x)

Slave M-File:

dd=get;

put (-1, axl(dd))

Sometimes the SPMD (single program multiple
data) paradigm is preferred. Although it is not particu-
larly suitable in this example, because the problem is
logically structured in a master/slave manner, it saves
one processor for the same degree of parallelism.
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SPMD M-File:
n=ll;

if parent
idg=myid;
iﬂsiz:nlztfamtn-l. ‘exl _spmd‘) ;
put {ids{2:n), ida))
dd=B800+400*rand (1000/n.n);
for i=2:n
gutt:ds[il «ad{: 1)

d.d=ddt:;1]l
else %child

idssget;

dd=get;
end

x=axl (dd) /n;

if parent
for i=2:n
x=x+get{ids(i)};
end
plot (x}
else %child
put (ids (1} ,x)
end

b) Coupled predator-prey population: The SP-
MD paradigm was used and all five tasks were located
on different processors. The communication interval
was varied from cim=h to cin=20h.

Cint h 2h Sh 10h 20h

f 0.70 0.98 1.90 277 171

Speed-up factors greater than one are not reached
until cine is greater than 2h,

c) Partial differential equation: The task was sol-
ved with a discretisation into N=800 lines using the
SPMD paradigm. At first the number of parallel tasks
M was varied from 2 o 16,

M 2 4 %' | s 10 16
I .83 | 307 | 360 | s | s46 | 7.1 |

Then the communication interval was increased for
M=% tasks.

e | h h 4h 6h ah
£ | 50l 571 6.24 .48 6.54

One reason for the relatively high speed-up factors
compared with other solutions in this series 15 the slow
implementation of the RK4 algorithm. Because there is
no RK4 with fixed stepsize in MATLAB, it was imple-
mented for the comparison in M-Code. The time needed
by an experienced MATLAB user for implementing
and testing the parallel versions with the "Distributed
Memory Interface” is nearly the same as for the serial
solution. Principles of the "Shared Memory Interface”
and performance tests of both interfaces using PVM as
alternative communication library will be published in
the near future,

8. Pawferta, W. Drewelow, Inst. of Automatic Control,
University of Rostock, D-18051 Rostock;

T. Pawletta, Chair of Applied Computer Science, Fach-
fochschule Wismar, D- 23968 Wismar

Email: sven.pawletta®@ etechnik uni-rostock. de
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Calendar of Events

March 1995

Fe)

ASIM-workshop "Simulationssaft- und Hardware zur
Liisung technischer und produktionsorientierter Proble-
me”. Maing, Germany.

Contact: Prof. D.P.F. Maller, TU Clausthal, Institut fir
Informatik, ErzstraBe 1, D-38678 Clausthal-Zellerfeld, Tel:
4+49.5123 72 2402 or 72 2504 Fax; +49-5323 72 1572

FRANCOSIM workshop on continuons event simulation
system. Nowsy le Grand , France.

Contoct: Prof. Hamam Yskandar, Tel +33-1 45926500, Fax:
+33-1 459266599

April 1995

56

9-13

i-12

18-20

19-21

27-28

7-29

Bth Workshop “Simulation und Kiinstliche Intellipenz™,
Darmstadt, Germany.

Contact: Dr. Gregor Lux, TH Darmstadr, FB Informatik,
FG Praktische Informatik, Mogdalenenstr, | 1e, D-64289
Darmstadt, Tel: +49-6151 16 5110, Fax: +49-6151 16 5472,
Email: lux @isa informank. th-darmstadt. de

“Theéorte ot practique des logiciels de simulation dex Méca-
nixmes™. Villeurbanne, Fance.

Contact: Mr. Fayet, INSA de Lyon, Département Géme
Mécanigue construction, 20 ave A, Einstein, F- 69621 Vil-
leurbanne Cédex, TéL +33-T243I8308, Fax: +33- T2438525

28th Annual Simulation Symposium. Phoenix, Arzona, USA
Contact: A, Ferscha, Inst. f. Angewandie Informatik, Uni-
versity of Yicnna, Lenaugasse 208, A-1080 Vienna, Austria,
Tel: +43-1 4086366 18, Fax; +43-1 4080450,

Emiil; ferseha@ani univie ac.at

Medin Comm 95. Internaticnal Conference on Multimedia
Communications. Southampton, UK.

Contact: Philippe Geril, SCS European Simulation Office,
University of Ghent, Coupure Links 653, B-9000 Ghent,
RelgiumTel.: +32.9.233.77.90, Fax: 4329223494, E-
miail: Philippe. Geril i@ rug.nc be

Memeorial to Ing. Milan Kotva: "Advances in Simulation
Muodels Creation and Exploitation”. Zabreh na Morave
Crech Republic,

Contact: Jan Stefan. FEI - VSR TU, tr. 17. listopad, CZ -
708 33 Ostrava, Porba, Crech Bepublic, E-mail:

Jan. Stefan@vsb.cz

LTKSS95, United Kingdom Simulation Society Conferen-
ce. Morth Berwick, Scotland.

Contact: Mr. Rob Pooley, Department of Computer
Science, University of Edinburgh, Kings Buildings. Mayfair
Road, Edinburgh, EH® 3JZ, UK., Tel: +44 31 650 5123,
Fax; +44 31 667 T2, Email: rjp@uk ac.ed des

"Simnlation - Anwendung tnd Nuizen®, ASIM Workshop,
Erangen, Germany

Contact: Dipl.-Ing. Elke Stief, FAPS, Universitit Erlangen-
Midmberg, Egerlandstr, 7-9, D-91058 Erlangen, Tel:
#4991 31-85 7967, Fax: +49-9131-302528, Email:

stief@ faps.uni-erlangen de

IASTED International Conference Modelling and Simulati-
on. Pittshurgh, USA:

Contact: IASTED Secretariat - MS'95, 1811 West Katella
Av., Suite 101, Anaheim, CA 92804, USA, Tel: +1-800 995
2161, Fax: +1-714 778 5463, Email:

sted @ ofon cac.ecl.edo

May 1995

1-5

16-17

16-20

24

System Modelling Control. Zakopane, Poland.

Contact: Beata Ostrowska, Instinute for Computer Science,
Technical University of Lodz, ul. Stertinga 16/18, PL-90-
217 Loz, Poland, Tel: +42-329757, Fax: +42-368522,
Email: besostro@lodz 1. p.lodedu.pl

FRAMCOSIM workshop on continuous event simulation
system. Noasy ke Grand , Fance

Contect: Prof. Hamam Yskandar, Tel +33-1 45926500, Fax:
+33-1 45926699

"Computer Simulation of Technological Processes in
Ruilway Transport™

Contact: Ladislav Skyva, Facully of Management Science,
University of Transport and Communications, 010 26 Zilia,
Slovak Republic, Tel: +42-89-54042, Fuc: +42-89-54806.

IMACS Conference on Applications of Computer Algebra
Albuguerque, NM; USA

Contact: Sandbar Productions, 9300 Scabrook NE, Albu-
querque, MM ET111, USA, Tel: +1-505-828-2603, Fax;
+1-505-268- 5952, Email: aca@math.unm edu

4th European CorsTrucks Simulation Symposium.
Schlicrsee, Germany,

Contaci: Moshe R, Heller, ASIMUTH GmbH, Planegger
Sir. 26, D-81241 Miinchen, Germany, Tel: +49-85-
8345073, Fax: +45-89-8347575

3-June 2

AARTC'?5. 3nd IFAC/AFIP Workshop on Algonithms and
Architectunes for Real-Time Control, Ostend, Belgium
Contact: BIRA Belgian Institute for Automatic Control,
Desguinlei 214, B-2018 Antwerp, Belgium,

Tel: +32-3-21609096, Fax; +32-3-2160689, Emuil:
100045.2621 @ CompuServe. COM

June 1995

57

79

13-16

26-30

European Simulation Multiconference ESM 95,
Prague, Crech Republic

Contact: Philippe Geril, SC5 European Simulation Cifice,
University of Ghent, Coupure Links 653, B-9000 Ghent,
BelgiumTel.: +32.9.233 .77 90, Fax: +329.221 49 4] E-
mail: Philippe. Geril @ rug.oc. be

FRANCOSIM workshop on continuous event simulation
system. Moisy be Grand |, Fance.

Contact: Prof. Homam Yskandar, Tel +33-1 45926500, Fax:
4+33-1 45926659

ITWANN"SS. Internanonal Workshop on Artificial Neural
Metwarks. Tomemolinos, Spain.

Contact: F. Sandoval, IWANN"9S, Dept. Tecnologia
Electronica, Universidad de Malaga, Plaza El Ejido, s/n,
E-29013 Malaga. Spain Tel: +34-5 2131362, Fax: +34-5
2131447, Email: iwann%5 @ clima uma.es

ITI 95. 17th International Conference "Information Techno-
logy Interfaces”. Pula, Croatia

Contact: Branka Radic, University Computing Centre, J.
Marohnica bh, HR-4 10({) Zagreb, Croatia, Tel: =385-1 518
656, Fax: +385-1 518 451, Email: iti@srce hr

IMACS-SAS "95. Sth International IMACS-Sympasium on
System Analysis and Simulation. Berlin, Germany

Contact: Secretaniat SAS "95, GMD FIRST, Rudower
Chaussee 5, Geb, 13.7, D-12489 Berlin, Tel.: +49-30 6392
1814, Fax: +49-30 6392 1805, E-mail: 5a595@ first, gmd.de
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26-30 16th International Conference on Application and
Theory of Petri Nets. Torino, Italy.
Contact: Prof. Gianfranco Balbo, Dipto. di Informatica, Uni-
versita di Torino, Corso Svizzera 185, 1-10149 Terino,
Inaly, Tel: +39-11-7429 211, Fax: +39-11-751603, Email:
PNOS @ di.unito.it

28-30 SIMS'9S Simulation Conference "Simulation in Theory
and Practice’, Lyngby, Denmark
Contact: Niels Houbak, Laboratory for Energetics, Build
403, DTU, DK-2800 Lynghy, Denmark, Tel: +45-
45933757, Fax: +45-45930663, Email: Nigls. Houbak
@ lfe. diu.dk

July 1995

11-13 LSS'95 7th IFAC/IFORS/IMACS Symposium on Large
Scale Systems: Theory and Applications. London, UK.
Contact: LS5"95 Secretariat, Control Engineering Centre,
City University, Northampton Square, London EC1V OHB,
Tel; +44-T1 477 8133, Fax: +44-71 477 8568, Emaul:
|s595 @ity ac.uk,

23-27 1995 Summer Simulation Conlerence. Ottawa, Canada.
Contact: 5CS, P.O. Box 17900, San Diego, CA 92177, Tel:
+1-619-277 3888, Fax: +1-619-277 3930, Email:
scs @ sdec bitnet

August 1995

21-23 EANN 95. Intemational Conference on Engineering Applica-
tions of Meural Metworks. Helsinki, Finland
Contact: EANN 95/SEA, Post box 34, FIN-20111 Turku
11, Finland, Email: cann®5@ aton.abo.fi

21-25 14, Congres International de Cybernetique. Namur, Belgium
Contact: International Association for Cybemetics, Palais
des Expositions, av. Sergent VrithofT 2, B-5000 Namur, Bel-
gium, Tel: +32-81 735209, Fax: +32-81 742945, Email:
Cyb@info.fundp.ac.be

28-30 IMACS European Simulation Meeting on Simulation
Tools and Applications. Gyor, Hungury
Contact: A. Javor, KFK] Research Institute for Measure-
ment and Computing Techniques, H-1525 Budapest,
P.0.Box 49, Hungary, Tel: +36-1 1699499, Fax: +36-1
169553, E-mail: h7023jav@ella hu

Seplember 1995

11-13 TECHNOMAN, Bruges, Belgium,
Contact: Philippe Genl, SCS, European Simulation Office,
University of Ghent, Coupure Links 653, B-9000 Ghent,
Belgium, Tel: +32.9.233.77.90, fax: +32.9.223. 4941, E-
mail: Philippe Geril @rug ac.be

12-15 XL Intermational Conference on Systems Science.
Woclaw, Poland.
Cotact: Prof, Jerzy Swiniek, Technical University of
Wroclaw, Inst. of Control and Systems Engineering,

Wybrzeze Wyspianskiego 27, PL-50-370 Wroclaw, Poland,

Tel: +48-71 216226, Fax: +48-T1 223664,

14 FRANCOSIM workshop on continuous event simulation
system, Noisy le Grand , France.
Contact: Prof. Hamam Yskandar, Tel +33-1 45926500, Fax:
+33-1 45926659

21-22 "Simulation und Simulatoren fir den Schienenverkehr”
Miinchen, Germany
Contact: VDI-Gesellschaft fir Fahrzeug- und Verkehrstech-
nik, Pestfach 1011 39, D-40002 DHisseldorf, Tel: +49-211
6214 264 or 523, Fax: +49-211 6214 163

25-27 SAMO 95, Theory and applications of Sensitivity Analysis
of Model Output in computer simulation. Beligrate, [taly
Contact: A, Saltelli, TP, 321, JRC -El, Ispra Site, 1-21020
Ispra, ltaly

Okctober 1995

16-20 BICSC™5. 3rd Beijing International Conference on System
Stmulation and Scientific Computing. Beijing, China.
Contact: Prof. Zhang, Minglian, CASS, 37, Xueyuan LU,
Beijing 100083, P.R. Chinn, Tel: +86-1 2026677 4471, Fax:
+B6-1 2015347

26-28 Tth Evropean Simulation Symposium ESS 95, Erlangen -
Muremberg, Germany.
Contact: Philippe Genl, SCS, European Simulation Office,
University of Ghent, Coupure Links 653, B-9000 Gheni.
Belgium. Tel: +32.9.233.77.90, fax: +32.9.223.49.41, E-
mail: Philippe Gerl @rug.nc.be

30-November |
Making it REAL. CEAS Sympaosium on Simulation
Technologies. Delft, The Netherlands.
Contact: Mrs. A. Bredy, P.O. Box 90302, 1006 BM Amsier-
dam, The Netherlands, Tel: +31-20 511 3651, Fax: +31-20
511 3210, Email: asbr@rdr.nl

MNovember 1995

29-December |
IFAC meeting International Workshop on Artificial In-
telligence in Real-time Control. Bled, Slovenia.
Contact: AIRTC 1995, D, Jus Kocijan, Faculty of
Electrical and Computer Engineening. Trzaska 25, 61000
Ljubljana, Slovenia, Tel.: + 386 61 1768 417, Fax: + 386
61 264 991, E-mail: jus kocijan@ fer.uni-lj.si

June 1996

10-12 HPCN challenges in telecomp and telecom: parallel simula-
tion of complex systems and large-scale applications, The
Netherlands.

Contact: Congress Office ASD. P.O. Box 40, 2600 AA
Delft, The Netherlands, Tel: +31-15 120234, Fax: +31-15
120250

July 1996

1-5  Gth International Conference on Mechanics in Medicine and
Biology, Ljubljana, Slovenia.

September 1996
23-26 ASIM 96, 10. Sympostum Simulationstechntk, Dresden, Ger-
many

Contact; Michae! Schebesta, DUAL-ZENTRUM Dresden,
Gillesstrafie 2, D-01219 Dresden.

February 1997

2nd IMACS Symposiam on Mathematical Modelling,
Vienna, Austria.

Contact: Prof. 1. Troch, TU Vienna, Wiedner Hauptsr. 8-10,
A-1040 Vienna, Austria

April 1998

EUROSIM 98 European Simulation Congress.
Finkand

-
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You graphically select node, link, and traffic generator objects, and position them on the
sCreen or 1rnpurt the topology from your NMS— no programming, animated results

COMNET II predicts performance of your network

Free SIMVIDEO, free trial and, if you act now, free training

Yu graphically select from an
extensive library of node, link,
and traffic generator objects, and
position them on the screen— or
import topology from your NMS.
Interactive simulation follows
immediately —no programming.

No Delays

You try alternatives during the
simulation, and see an amimated pic-
ture and graphs of device utiliza-
tion and delays. You alter node, link,
or traffic parameters, and fail nodes
and links on the fly—
no waiting for post-processing.
Realistic simulation

Today's networks: circuit switch-
ing, packet switching (X.25}, fast
packet switching (ATM, frame re-
lay}), and LAN-WAN intemetworks,
DECnet, and SNA. Built-in routing
protocols: RIP, SPF, and IGRP.
Built-in link access: CSMAJCD,
token passing, FDDI, polling, and
ALOHA. Buili-in models of:
transport layer connections (TCP),
sessions, and applications.

Automatic Interfaces

* Network Management Systems
NetView, OpenView,
SPECTRUM, ...

* Traffic Data Analyzers
Sniffer, NetMetrix, ...

= Tariff-least cost
MESH Designer, ...

Predefined router library
3COM, ACC, Cisco, DEC, HP,
IBM, Novell, Proteon, Wellfleet, ...

Optional model tailoring

If you have proprietary, classified,
or non-standard components, you
may Lailor objects 1o fit your needs.

All Computers

COMNET UI runs on UNLX
workstations and PC’s with Win-
dows, NT or OS/2.

Free Trial —Free Training

The free trial contains everything
you need to try COMNET Il on
your computer. For a limited time
we also include free training —
no cosi, no obligation.

rFree SIMVIDEO® offer }

I Yes, send the free, PC-based
| SIMVIDEO presentation of
COMNET 111 and Free Trial
information.
| e
] Drasiestion e
| Addeess

|Tdephﬂr o _ Em -
II!.'nq;-prr_ - T

I O Serul details on your University Offer.

Eurnge:
I CALCT Prodects Division ’
MECT Business Censer .
| G Marting Laan 89, 81 Flos
622005 Masvmchi, The Nethertandy
I Call +31 43 670780 Fax 11 43 #7000
r UK:
CACK Products Division
| Coluicum Busineds Centre

Wanchmaoor Park, Rivernide Wy
Casderiey, Surey GUIS 1YL, UK
tlll- o (IIITE 671 671 Faon o (05027 670 677

M.'I l‘!ﬂnhl:.'my
1333 Mo Toreey Pines Ot
La balle, Califorma §X07T
Call (819} 457- %481

CACI Products Company

COMMET N1 i & wademark and SEMYIDED iy & repiaeed
unlemaih of CACT Prodects Compeny. 10953
A g MR PR 1R 0% ORETY of RGO IRQECUE Cospamey
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g Call for
Wi Participation
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Call for Posters

P

. Call for Industry
Session

EUROSIM '95

Computing Services / E020

Technical University of Vienna
Wiedner Hauptstr. 8-10

A - 1040 Vienna, Austria

Tel.: +43-1-58801-5386

or +43-664-3001725

Fax: +43-1-5874211

E-mail: eurosim8s @email.tuwien.ac.at

== Important Deadlines:

May 15, 1995 Early registration (reduced fee)
June 15, 1995  Abstracts for Posters
end of June 1995 Industry Session (without paper)

Cn-line Information: <URL: hitp:/feurosim.tuwien.ac.at/>



