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HcnonpzoBanue TexHonoruil ['pun ans obOecrieueHus Cepbe3HBIX HAYYHBIX BBIYUCIICHUN B
MHTEpecax MPOMBIIUICHHOCTH TpeOyeT MOIIepKKH COBPEMEHHBIX HHXeHepHbx (Computer-
Aided Engineering — CAE) maketoB. HMHXeHepHbIE MMaKeThbl, IO CYTH, SBIISIOTCS CpeIaMu
pemieHns 3ajad MareMaTHyeckod ¢u3uku. MHOrMe M3 HHX COAepkKaT B KauecTBE CBOEH
COCTABIIAIOIIEH CpEelCTBAa IeHepalud U OOpabOTKU PACUETHBIX CETOK PAa3IMYHOM CTPYKTYPBHI.
Jiit MHOTHX 337124 TPEOYIOTCS CeTKH 00BEMOM B COTHHU THICSY TOUeK U Ooinee. Cozanue cpesicTB
MHTEPAKTUBHON BU3yaJIH3allMd CETOK OOJIBIIOro o0beMa B MapajuIelbHBIX M pacHpeesieHHbIX
BBIUMCIIUTENBHBIX Cpefax SBISETCS aKTyaJbHOH 3anadeil. Ee pemienne BaXHO AJis LENOro psaa
NPWIOKEHU B paMKax KpPYMHBIX MCCIEIOBaTeIbCKUX MPOEKTOB, HANpUMEp, BUPTYaJIbHOTO
UCTIBITATEIbHOTO CTEHJA, TA€ pPe3yJIbTaThl BBIYUCIUTEIBHBIX OSKCIEPUMEHTOB MOTYT OBITh
BU3YAJIM3UPOBAHbl B Cpelax BUPTYyaJbHOU pealbHOCTH. Pa3paboTaHbl CpeacTBa BH3yalIH3alluu
TPEXMEPHBIX CETOK OOJNBIIOro 00bheMa, paboTaroIre B CYyNepKOMIBIOTEPHBIX LEHTpax. B Toxe
BpeMs noib3oBarenu CAE-makeToB 3a4acTyl0 IpPUMEHSIOT JOCTATOYHO IPOCThIE U
MaJIOMH(OpPMaTUBHBIE BUIBI OTOOPAKEHUS CETOK M JAHHBIX HAa HUX.

Ham npoekT npeanosaraeTt pa3paboTKy CpeaCTB OTOOPAKEHUSI CETOK CIOKHONU CTPYKTYPHI U
Oonbiioro oobeMa B paMkax ['pua-TEXHOJOTHH, YTO IMO3BOJIMT I0JIb30BATEISIM HMHKEHEPHBIX
MAKeTOB MOJYYUTh MIMPOKUN IOCTYN K HOBBIM MOIIHBIM METOJMKAM BU3YaJU3allUU U PE3KO
YCUJIUTh BO3MOKHOCTH aHaJIM3a W WHTEepHpeTanuu jJaHHbIX. Hanbonee s>dexTuBHBIME U3
BO3MOXXHBIX PpEIICHUH SIBISIOTCS NpHUMEHEHHEe on-line Bu3yanu3allMil M paclpeneieHHON
GMIbTpauy TaHHBIX OOJBIIOTO 00bEMa, KaK B paMKax MpOoOJIEeMHO-OPHEHTHPOBAHHOTO, TaK U
anmnapaTHO-HE3aBUCUMOIO NOJX0A0B. D(PQPEKTUBHOCTh IMPH OTOOPAKEHUH CETOK OO0JIBIIOro
o0bema JocTuraercd 3a CueT MUHUMHU3ALMU TepefaBacMblX JaHHbIX ((uibTpanuu) u
MCIIOJIb30BaHUs allllapaTHBIX BO3MOKHOCTEH COBPEMEHHBIX BHIeoKapT. [Ipu sToM monb3oBarenu
JOJDKHBI B paMKaXx ['pua-TexHOJOruil nojay4uTh TMOKUE CpeACcTBa MPEACTaBICHUS TPEXMEPHBIX
CETOK PA3JIMYHOM CTPYKTYpbl M 00beMa, HaBUTALMU 10 CETKaM, CO3JaHHs H30MOBEPXHOCTEM,
BEKTOPHBIX IMOJIEH U T.II.

OngHMM W3 MHTEPECHBIX BapHAHTOB PpELIECHUS TAKOW 3ajayu SBISIETCS INPUMEHEHHE
TEXHOJIOTHH yJIaJeHHON BU3yalu3aluuu. B sTom ciydae u GuiabTpanus AaHHBIX, U PEHIEPUHT
IPOMCXOIUT YAAJCHHO Ha BBIJICJIEHHBIX BBIYMCIUTEIBHBIX MOIIHOCTAX, a pabodyee MecTo
M0JIb30BATENS SBISETCS TEPMUHAIOM IO paboTe C yJAJIEHHBIM IpaUUYecKUM MPHIOKEHUEM.
[lepenaua pacTpoBBIX JaHHBIX 10 CETH B ONPEAETICHHBIX 3aJadyaX M KOHQUIyparusx
OKa3bIBAeTCs BBITOJIHEE, YEM Iepe/iada TeOMETPUUYECKUX JaHHbIX. Pabodee MecTo mosib30BaTens
MOXKET SIBIATHCS «TOHKUM KIIMEHTOMY, a TaKXKe TpeOOBaTh MEHbIIIEe BpeMs Ha KOH(UTYypaIuio.

Peanuzanust mnanHOTO TIpoekTa TpeOyeT pelIeHUus] Ha CThIKE TaKuX cep NesaTeTbHOCTH, KaKk
I'pun-rexnonorun, CAE-cuctembl, HaydHas Busyanusanus. KpaTko NepednciuM OCHOBHBIE
po0JIEMBI, BBISIBJICHHBIE B IIPOLIECCE BBHIIOJHEHUS POEKTA!

Cymectytomue ['pua-cpenst (GPE, UNICORE) He npegocTaBistoT rHOKHX BO3ZMOKHOCTEM
10 Iepesiaye JaHHBIX, HapuMep ¢ GuiIbTpanueil 1 BHIOOPKOI;

CAE-cucTeMbl CIUIIKOM 3aKpbITHI A1 CTOPOHHHUX Pa3pabOTUMKOB [1], MOATOMY BO3HUKAIOT
npo0iieMsl ¢ on-line Bu3yanu3anueil u pazdoopom popmara JaHHBIX;

CraniapTHble CpeCTBA yJaIeHHON BU3yaIH3allMi HE0CTaTOYHO 3P PEKTUBHBI.

Pemennie KOHKpeTHOM 3ajauu TpeOyeT Kak cleunudain3anuu (B TOM 4ucie pa3paboTKy
crenr(ruyeckux BUIOB OTOOpPAKEHUS ), TaK M OPraHU3alUN B3aUMOACUCTBHUS MEXIY MOJICUCTE-
MaMH, OTBEYAIOIINMHU 32 OTJEJIbHbBIE ATAIbl TEXHOJIOTUYECKOTO IMKIa (CO3JaHus HepapXuu Mpo-
oneMHo-opueHTHpoBaHHbIX 000m0uek CAEBeans nan CAE-nakerom) [2].

Mpbl yBepeHbl, YTO pELICHHE BBIIICTIEPEUNCICHHBIX MPOOJIeM MO3BOIUT 00ECHevnuTh



HEMPEPHIBHOCTh IMKJIA pa3pabOTKM TNPOrpaMM B CIOXKHOW BBIYMCIUTENbHOM cpexe [3].
HaunGonee octpo crout mpobiemMa WHTErpallK Pa3HOPOIHBIX KOMIIOHEHT. B TaHHBIH MOMEHT,
nociie pa3padOTKH MPOTOTHITHOTO BapuaHTa cucTeMmbl off-line BuU3yanu3anuu JaHHBIX,
CTCHEPUPOBAHHBIX OJHUM W3 HWHXXEHEPHBIX I[AaKeTOB, pabOThl HaJ MPOCKTOM aKTHUBHO
IPOJOJKAIOTCSL.
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Usage of GRID technology needs in modern Computer-Aided Engineering (CAE) systems to
support real scientific computing for industry goals. CAE systems are as a matter of fact the
environments for mathematical physics problem solving. They also include as their part the
means of generation and processing of computing grids. These grids may be of different
structures; their value may achieve hundreds thousands of points and more. It is the topical
problem to develop interactive visualization means for the grids in parallel and distributed
computing environments. These means are useful in number of applications in frameworks of
industrial projects, for example, joint virtual test bench, where results of computing experiments
series may be visualized in virtual environments. Visualization means for three-dimensional
grids of large and huge volumes are developed. As a rule, they are used in the supercomputer
centers. But users of CAE-packages frequently apply rather simple and poor informative views
of grids and the data on them.

Our project assumes the development of visualization means for grids of complex structure and
large volume within the framework of GRID-technologies that will allow users of engineering
packages to get wide access to new powerful techniques of visualization and achieve a steep rise
in analysis and interpretation of the data. On our opinion the most effective method is on-line
visualization and the distributed data filtration, as within the frameworks of problem-oriented,
and hardware-independent approaches. Effectiveness of large and huge grid representations is
reached due to minimization of the transmitted data (filtration) and use of hardware opportunities
of modern video cards. Thus users should receive within the framework of GRID-technologies
flexible means of visualization of three-dimensional grids, navigation on grids, generations of
isosurface, vector fields, etc.

One of the variant of the problem decision is to apply the remote visualization. In this case as
data filtration and rendering are executed remotely on appointed computers and a user’s working



place may be considered as a terminal to deal with a remote graphical application. Raster data
transfer through networks in some tasks and configurations is more effective, than transfer of the
geometrical data. In this case the user’s workplace may be “the thin client”, and also may
demand smaller time for a configuration.

Realization of this project involves the decision on a joint of such domains, as GRID-
technology, CAE-system, and scientific visualization. Briefly we list the basic problems revealed
during performance of the project:

- existing GRID-environments (GPE, UNICORE) don’t supply flexible opportunities of data
transfer with filtration, extracting, etc;

- CAE-systems are too closed for “outsider” developers, therefore there are problems with
on-line visualization and analysis of a data format;

- standard means of the removed visualization are not effective.

The decision of a specific problem demands as specialization (including development of specific
views), and the organizations of interaction between the subsystems responsible for separate
stages of a work cycle (creation of hierarchy of problem-oriented CAEBeans shells above a
CAE-package).

On our opinion the decision of these problems will allow to provide a continuity of a programs
development cycle in the complex computing environments.

A problem of heterogeneous component integration is some sort of a challenge. Now the a
protype variant of off-line visualization system, where the data is generated by one engineering
packages, is developed. The project is under realization.



