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Finite elementmodelingbeginswith problemstatementanddraft study. Be-
fore producingthe computationalgrid it’ s necessaryto designthe 3D object,to
generatetheelementsandto definetheboundarycondition.Thelastsetsthecom-
putationalmodelapartfrom the graphicmodel. In meshproducing,assignment
of inputdatato meshgeneratoris sufficiently difficult. Decodingthegraphicdata
files (*.dwg, *.sat, *.igs etc.) is the mostcommonlyusedmethod. Not only do
CAD-systemssupportany typeof graphicfiles but they have thecomprehensive
facilitiesto operate3D objectsvisually. Thereforeit’ sexpedientto usethegraphic
modelin producingof thecomputationalgrid (to generatetheelementsandto de-
fine the boundarycondition)with help of any 3D meshgeneratoransweredthe
requirements.

The approachto the integrationof CAD-systemsand3D meshgeneratorsis
takeninto considerationin thework given. Thepower differencesbetweentheir
geometrickernelsarethemainproblemduringintegration.UnlikeCAD-system,
meshgeneratorneedsexhaustive descriptionof the object, including solid and
surfacedata.

A geometrickernelis themainpartof a CAD-system.Thegeometricdataa
kernelof CAD-systemoperatesis mainly destinedto visualizeelaboratedesign.
Now therearetwo widely usedgeometrickernels:Parasolid ACIS.

Parasolidis themosthide-speedobject-orientedgeometrickernel. Parasolid
providessolid modeling. CAD/CAM-systemsbasedon Parasolid: SolidWorks
(SolidWorks Corp.),Solid Edge UnigraphicsModeling (UnigraphicsSolutions
Inc.), IronCAD (VDS) etc.

ACIS is theobject-orientedgeometricC++ library, includingwire-frame,sur-
faceandsolid models,wide rangeof geometricoperationsto designandoperate
complex model. Furthermore,ACIS allows surfaceandsolid modelingto join
oneto another. CAD/CAM-systemsbasedon ACIS: AutoCAD 2000,Mechani-
calDesktop AutodeskInventor(AutodeskInc.), IronCAD (VDS), T-FLEX CAD
(TopSystems)etc.
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A geometrickernel is the integral part of the meshgeneratorstoo, but his
mainpurposeis to completelydescribethegeometrytakingall thenecessarydata
to performameshgenerationalgorithm.Themostsuitablemeshgeneratorshave
anobject-orientedinterfaceandanobject-orientedgeometrickernel.

The integratedsystemconsistsof following subsystems:AutoCAD, unstruc-
tured3D meshgeneratorandintegrator. The integratorconsistsof COM-object
encapsulatedC++ library of meshgeneratingandVBA-project connectedwith
AutoCAD. Integrator’s objectsinteractsby COM. Theinteractionis describedin
thefollowing way.

� AutoCAD and VBA-project are activatedsimultaneously. When draft is
being openedVBA-project is extendingAutoCAD interfaceby inserting
new menuitemsto configureandrun themeshgenerator.

� In AutoCAD environmentthenew documentis openedto contain3D mesh
thatwill begenerated.

� COM-objectencapsulatedC++ library of meshgeneratortakesthepointers
to the geometricmodelandthe containerdraft for mesh. Thenthe Auto-
CAD geometricmodelmappedon the generatorgeometricmodel. As a
matterof faceit’ s convertingbetweentwo geometricformats. In this case
it’ s possiblebecauseof geometricalkernelshave equalpower. COM tech-
nology andobject-orientedapproachallow to avoid hardprogrammingto
convertdataby formattedfiles.

� Onthedesignformattedasthesetof C++ objectsmeshgeneratorproduces
themesh.

� Themeshgeometricmodelformedby meshgeneratoris mappedon Auto-
CAD form andcopiedinto thecontainerdraft.

The integrationof CAD-systemsandmeshgeneratorsis the productive way to
preparethedatafor computing.This is of majorpracticalimportanceto develop
complex softwaresystems.Thisapproachis suggestedto beusedin thecontext of
developmentof thehigh-performancefinite-elementapplicationframework. Now
themappingof thenumericparameterson3D meshandhandlingof mapdataare
beingimplementing.

2


