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Abstract

TheEspritBasicResearchWorking Group8467on “Simu-
lationfor the Future:new conceptstoolsandapplications”,
with the acrorym SIE-WG (Simulationin Europe- Work-
ing Group),startedts work onDecembed, 1993.1t wasan
initiative of the SIE-SIG(SpecialinterestGroup),currently
consistingof somel150industrialandacademianembers.
The SIE-SIG actsas a platform and validating forum for
SIE-WG results. The —now concludedfirst phaseof the
SIE-WG actiities wasone of meta-researchndfocusing.
From the vastarenaof modellingand simulation,specific
topicswere selectedwvhich are deemedcrucial for the fu-
ture. Researclinto thesetopicsnow recevessponsoringpf
the SIE-WG. Action clustersof particularrelevanceto Eu-
ropeanindustry andto the end-usemere defined. Within
theseclustersconcertedesearcmow takesplace(with SiE
sponsoringneetings).

Thehistory of SiE is presente@swell asthe methodsused
to cometo concreteBasic Researchactions. The conclu-
sionsof thefocussingphaseof SiE'sactvitiesarepresented
in detail.

Special Interest Group SE-SIG

In Januaryl992,the SpeciallnterestGroup“Simulationin
Europe”(SIiE-SIG)wasestablishedThiswasadirectresult
of the increasingneedfor computersimulation,its multi-
disciplinaryaspectsanda joint industry/academiaterest.
Oneof theaimsof SIiE-SIGs establishmenwasto draw the
attentionof the Espritofficials to introducingsimulationin
Esprit Workprogrammesand encouragingts membersto
submit Esprit project proposals.On the basisof SIG dis-
cussiongSimulationPolicy Guidelines"wereformulated:
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1. Improvethemodellingandsimulationprocess

(a) Modelling:
Redefine"modelling” in a broaderperspectie
than currently usedand exploit this as a basis
for new modellingandsimulationmethodologies
(i.e., multi-paradigmsystem)y
Focuson generic(e.g., object-orientedrompo-
nentmodellingandsupportingepresentation®
enhancere-usability and portability of existing
andnew simulationmodels.

(b) Techniques:
AdaptSoftwareEngineeringandArtificial Intel-
ligencemethodsandtools (e.g.,formal verifica-
tion, re-use,versionmanagemenand decision
support)to modellingand simulationproblems.
Merge resultsin integrated methodsand tools
(e.g.,multi-languaye softwae systemp

(c) Life-cycle:

Attention to the full Modelling/SimulationEx-
perimentation/dlidationlife-cycle. Explicit de-
scriptionand prescriptionof this (possiblycon-
current)life-cycle to improve quality of theend-
products(softwareand/orhardware).

2. Opennew applicationareas

(a) Includenew peripheraldevicesand novel algo-
rithmsinto simulators Enternew applicationar-
eas(for example,in the medicalsector).

(b) Exploit highly parallel hardware architectures
to simulatemulti-componensystemsoy directly
mapping model structureonto hardware struc-
ture.

3. Provide usersimulatorinterfaces

(a) Provide a common basis for independentde-
velopmentof simulatorsand userinterfacesby
meanof OpenSystemge.g.,PCTE).



(b) Intelligent usersimulator interfaces should
presenimultiple interactionscenariogo simula-
tion information (e.g., educationby simulation,
assistedstatisticalinterpretation). “User Cen-
tered” interfacesnecessitaténtegration of both
engineeringandhumansciencanodels.

4. Enhanceawareness(through knowledge dissemina-
tion)

(a) Provide educationin Modelling and Simulation
to remedytheskill shortagen thisfield. Theed-
ucation(bothin universitiesandon-site)mustbe
tailoredto the end-useneeds.Theimplementa-
tion of a “virtual” centerfor simulationstudies
by meansof an educationnetwork seemsmost
appropriate.

(b) Disseminateinformation about simulation as
well as standardizedools to currentand po-
tential simulation beneficiaries. Both tradi-
tional (mailing andmeetingsjaswell asinnova-
tive (network seners and electronicdiscussion
boards)}ommunicatiormeansanbeemployed.

5. Preparestandardsand standardizationprocedures.
Supportflexibility in designand reusability of mod-
els by developinggeneraformatsfor the information
baseof modelsin differentapplicationareas.

SIiE-SIGdecidedto incorporatesubject5 into the subjects
1 and3 andto stresghe multidisciplinaryaspecby formu-
lating major applicationareasto focuson: manufacturing
contml, training, constructioranddesign bio-engineering

Esprit Basic Research Working
Group SEE-WG

In the Esprit 1993 Call for Proposals,the R&D prior-

ity themeswere formulatedfor the Basic Researchpro-

gramme. It wasfound that a good matd exists between
the priority themes1-3 of the Esprit Basic Researctpro-

grammeand the first 3 subjectsof the SIE-SIG's Policy

Guidelinesmentionedabove, wherekey wordscommonin

bothprogrammesreemphasised

Basedon the above matchingof the SIE-SIG’s Simulation
Policy Guidelinesand the Esprit Basic ResearctPriority
Themesa proposalwassubmitted(initiated by SiE-SIG)to
the EuropearCommissiorto establishan EspritBasicRe-
searchWorking Group. The proposalwas accepted.The
official nameof the Working Groupis: Esprit Basic Re-
searchNorking Group8467on “Simulationfor the Future:
New Concepts;Tools and Applications” with the acrorym
SIE-WG.Thelist of participantsof SIE-WG consistf the
contractor(the University of Ghent,Belgium)and23 asso-
ciated(academiandindustrial) partnersrom all over Eu-
rope.SiE-WGworksin closecooperatiorwith SiE-SIG.In

fact, SIE-SIGis a platform andforum for SIE-WG, where
actiities of SIE-WG areinitiated and resultsand follow-
ups are discussedSIE-SIG s a ruling body for eventual
industrial applicability. Currently the SiE-SIG consistsof
some200partnerdrom industryandacademia.

The official starting date of SIE-WG was Decemberl,
1993, and the durationof SIE-WG’s working periodis 3
years. During this period, the Working Group operatesas
specifiedin the TechnicalAnnex of the contractwith the
EuropeanCommission.The programmeof work in the 3-
yearsperiodis subdvidedin two phase®f 1.5yearseach.
Phasel is a transitionphaseanda phaseof meta-research
(determiningcritical subjectareas)which hasresultedin
thedetailedspecificatiorof phase? in which SIE-WGoper
atesasanormalWG asmeantin the EspritBasicResearch
Workprogrammeactually performingBasicResearch)In
phasel, the SIE-WG has3 themesto focuson (in corre-
spondenceavith thefirst threesubjectsof the SIE-SIGSim-
ulationPolicy Guidelines):

Theme 1: Improvementof the modelling and simulation
process(issuesof interestare a.o. multi-paradigm
modellingconceptsmultilanguagesoftware systems,
combineddiscrete-continuousimulation).

Theme 2: New application areas, especially underlying
techniques(issuesof interestare a.o. parallel and
distributed simulation,simulationof multicomponent
systems).

Theme 3: Usersimulatorinterfaces(issuesof interestare
a.o.intelligentinterfacesanimation scientificvisual-
isation).

Strategic Decisions

A numberof queriesamongstthe EuropeanSimulation
Community as well as two intenseworkshopshave led
to the definition of subjectclustersand taskswhich are
deemedelevantto the competitvenessof Europeancom-
panies.This competitvenesss however achiezed through
opennessand adopting of standards. Interestedparties
world-wide (not restrictedto Europe)are encouragedo
contrikute.

Subject clusters:

A. Modelling (modelspecificationstlow to high level)
The representatiorof models of complex systems
needghe supportof:

e a multi-paradigm methodology allowing the
modellerto expressmodel knowledge using a
blendof differentabstractepresentationgather
thaninventingsomenew superparadigm).

e tool andvendorindependentneutrallanguages
to represenimodelinformation.



B. Simulation(speedaccurag, interactvity andselfdocu-
mentation)
The actual “execution” of models, which provides
guantitatve insightinto the behaiour of themodelled
systemneedghe supportof :

¢ aneutralmodelrepresentatioat executionlevel.
An abstractmodelshouldbe translatedo atool
and vendorindependenexecutablerepresenta-
tion.

e a communicationprotocol which definesinter-
action betweensimulatorsin a tool and vendor
independentmanner A particularly interesting
sub-topicis the protocolsfor networked simula-
tor operation.

C. HumanComputernteraction(assistingnterfaces):
Duringthe ModellingandSimulationprocessbeit for
analysisdesignor control purposesthe userinteracts
continuouslywith Modelling and Simulationtools. It
is crucial to evaluatethe quality of thetools (andun-
derlying methodsand techniques)rom the point of
view of theend-userRatherthandevelopingnewx User
Interfacesfocusshouldbeontheconstructiorandap-
plication of different quality metricsfor User Inter
facesfrom the viewpoint of the Modelling and Sim-
ulationpractitioner

Tasks:

1. Presenaindfuture; stateof theart; classification

The analysisof Stateof the Art realisationshouldbe
donein anend-usedrivenmanner Complementing
theoreticalanalysisof “what is best” or “what is most
elegant”, theend-useshoulddrive researctinto Mod-
elling and Simulationof the future. A concretetask
consistsof interactionwith end-usergthroughinter-
views etc.) to determinetheir needs.This to avoid at
all cost,divergencebetweenSiE-WG BasicResearch
actiitiesandtheactualcurrentandfutureneedsf the
users.

2. Futuremethodologydevelopmenineeded
Thedevelopmenbf amethodologymethodsandtech-
niguesis required. Within sucha framework (generic
architecture),standardsand eventually applications
canbedeveloped.

3. Defactostandards new practices

The convergencetowardsstandards.Standardisation
increasednteroperabilityand can drastically reduce
the complexity of problem solutions. The SIE-WG
standardisatioefforts shouldconsistof specifications
accompaniediy small benchmarkimplementations.
An organicevolutiontowardsdefactostandardss pre-
ferredoverarigorousstandardisatioprocedure.

4. Industrialdemonstratorsmodelaccreditation
Industrial demonstrator&nd validatorsare essential

for the credibility andusability of any SiE-WG effort.
Verification, Validation and Accreditationof simula-
tion modelsandtheirimplementatioraswell asappli-
cationneedto beinvestigated.

5. Exploitationplans;future needsof end-users
Exploitationplansof all of the above needto be con-
sidered.This againrefersto end-useinvolvement.If
no exploitation plans can be deployed, thereis ob-
viously no real needfor the development. Bearin
mind thoughthat SIE-WG is a Basic Researctwork-
ing group, which shouldcomeup with solutionsfor
thefuture (not only for shorttermneeds).Hence the
end-usemay have to be madeaware of someof their
futureneeds.

Resear ch Action Recommendations

Fromthereaction®f the SIG, BasicResearcltctionClus-
ters wereidentified. Theseare subject-centexd activities
partially sponsoredby the SIE-WG.

As agenerakonclusionthereis mostactiveinterestin sub-
ject A (Modelling). This not only indicatesthe needfor
insight, developmentandstandardisatioin modelspecifi-
cation,but alsothe dependeng of subjectsB (Simulation)
and C (HumanComputerinteraction)on developmentsn
model specification. Thus, the main focus of the current
SIE-WG Basic ResearchActivities is on Modelling. Fu-
tureactwities will deplgy resultsin SimulationandHuman
Computerinteraction.

Specifictopicsof SIE-WGinterestarealsoaddresseth the
SimulatorinteroperabilityWorking Group(SiWG) (related
to subjectB) andthe HumanComfort and Securityactiv-
ities of the EC (relatedto subjectC). SIE-WG aimsto ac-
tively contributeto bothwith its currentmodellingresearch.
Obviously, activitieswill spanthefull tasks(1-5) spectrum.

Action Clusters:

1. Multi-Paradigm Modelling

e It isrecommendetb establisha Languaye Stan-
dardisationCommitteavith academicssoftware
developersandend-usersWith respecto multi-
paradigmandheterogeneousodelling,we need
to be precise;we needglossariesyocahularies,
descriptionsdefinitionsand standads. The key
issueis the semanticof models.

e Developmentand demonstrationof a neutral
modelformat which allows object-orientedsys-
tem definition, and deducingall the pertinent
datafor multi-paradigmmodelling. A basisfor
that shall be NMF, Dymola, PROFORMA, AL-
LAN, ULM, VHDL-A, .... For modeldataex-
changeinks to STEPand Expressshall be es-
tablished.



e An areaof particularinterest(mainly from an
industrial point of view) is the “symbolic ma-
nipulation” of continuousmodelsto enhancee-
usability and simulationrun-time performance.
It is recommendetb starta SymbolidManipula-
tion Committego coordinatedevelopmentsand
dissemination.

2. Simulatorsand low-level model representation

e Development of standadisation guidelines
which identify needsand a genericarchitecture
for simulatorlevel modelexchange.

e Developmentand demonstrationof a neuttal
simulation model protocol taking into account
real-time execution requirements. A basisfor
this shall be DSblockfor continuousmodelling
andopenDEVSfor discreteeventmodelling.

3. Simulator Interoperability

It is the task of SIE-WG to distribute knowledg re-
gardingDistributed Interactive Simulation(DIS). For
this purpose SiE will collaboratewith SiIWG (Simu-
lator interoperabilityWorking Group). To ensureDIS
is usableand canbe adopted To advocate develop
andillustratethe conceptof SyntheticEnvironments.
Theunderlyingrationaleis to getit right thefirsttime
in productdevelopment. Thatis, to use simulation
to develop virtual productsin virtual environmentsto
avoid mistakesor sub-optimalsolutions. The deliver
ablewill beawhite paperon Simulatorinteropetabil-
ity andits applicationto the Virtual Enterprise.

4. Industrial Demonstrator Deployment

e The developmentof an Industrial Demonsta-
tor DeploymentHandbook This handbookwill
giveguidelinesonthemeaningfuldeploymentof
Modelling and SimulationMethods,Techniques
andTools.

e The implementationof a demonstator. The
demonstratoshallillustratethevalidity of multi-
paradigmmodelling.

¢ \alidation by industryandend-usenf theabove
demonstrator

5. End-User Involvement, User-Simulator Interfaces
Interface developmentshould not only be focussed
on tedhnical aspects but take into consideratiorer-
gonomicsaandcognitive sciencesssues.Therationale
for thisis thatoneneeddo startby studyingtheuser’s
problemsandneedseforedelvinginto technicalprob-
lems. The userneedsmust be real end-usemeeds,

ratherthanpotentialexpectationf virtual end-users
!

Application-drven Human-Computer Interaction
Quality Evaluation: to establisha Human Computer
Interface evaluation group in the specificcontext of
(computeraided) modelling and simulation. This

group will build an evaluation methodolgy and
techniquesto identify the quality of HCI prototypes
Thedeliverableshallbe anevaluationhandbook

Technology-divenHuman-ComputemteractionDe-

sign andits relationto SystemModels: map system
models(structure behaiour) ontouserrequirements
Essentialn thisis to identify userrequirementgpos-
sibly througha “usermodel”) andtherelationof these
requirementgo the systemmodel. To build a design
methodolgy andtechniquedor modellingandsimu-

lating real-world systems The deliverableshall be a

designhandbook

The link with multi-paradigmmodellingis seenasa
framawork for attainingthe above goals.

6. Additional Actions
SIE-WG hasto disseminaté&nowledgeto enhancehe
awarenes®f simulationcapabilities.

The above Action Clustersform a basisfor the selection
of the appropriateEuropearresearchnstitutionsandlab-
oratories(inside and outsidethe currentWorking Group),
which participatein the BasicResearch.

Operation

To maximisethe efficiency of BasicResearclactiities in
the areasidentifiedin the first phaseof the SIE-WG oper
ation (the above Action Clusters),the following practical
decisionsveremade:

¢ A smallnumberof “demonstrator’projectsareimple-
mented.

e For mostof theAction Clustersataskforceof experts
is beingformedwhich discussests subjectintensely
via electronicmeans.

The deliverableof the activities will be a “white book” on
the Action Clustersubjectspresentinghe currentstateof
theartandfuturedirectionsin research.

An overview of SIE actiitiesis depictedn figure 1. Beside
the life of SIE-SIG and SIE-WG, it also shavs the spin-
off in the form of EC and otherprojects. It is felt thatthe
focussingpart of SiE’s actiities hasbroughttogetherre-
searcherandthosewho apply researchesults.In particu-
lar, the evolution towardsstandardss spavning a plethora
of actities.

You are invited to actively contribute to these ac-
tivities.  Contact Si E@obbes. rug. ac. be or look at
http://hobbes. rug. ac. be/ Si E/ for adetailedovervien
of currentandpastactiities. Also, it containgdirectionson
how to join the SIE-SIG.



EC

e il o il

rojects

prg

cess

car

related projects
activities

continued ...

Basic Research T report

—validation

Treport Basic Research

Tworkshop

Theme 2&3

\ validation
Treport
—+workshop

Theme 1

SIE-WG 1993

SiE-WG ESPRIT Basic Research Working Group 8467

focus, research, standardisation, information dissemination, ...

Figurel: SIE-WGtimescale

References

industrial
steering
validation

research

SIE-SIG

1992

[1] E.Kerckhofs, H. Vangheluwe@. Vansteenkistéeds.),
ProgressReport1994, Esprit BasicResearh Working

Group8467,Coupures53,B-9000Gent,Belgium.

[2] E.Kerckhofs, H. VangheluweG. Vansteenkistéeds.),
ProgressReport1995, Esprit BasicReseath Working

Group8467,Coupures53,B-9000Gent,Belgium.



