PEAEPA/IBHOE ATEHTCTBO

MO TEXHUYECKOMY PEINY/IMPOBAHUIO U METPO/IOTUA

rocTtP
HALUWOHANBbHbIN nco
POCCHACKO 10303-52—
®EAEPALUK 2015

CucteMbl aBTOMaTM3aLUun NPOU3BOACTBA U UX
MHTerpauus

NMPEOCTABJIEHME OAHHbBIX Ob U3OEJNTU U
OBMEH 3TUMU OAHHBIMU
Yactb 52

MHTerpupoBaHHbIn 06061LEHHBIA pecypc.
Pewetyarasa Tononorus

1SO 10303-52:2011
Industrial automation systems and integration — Product data representation and
exchange — Part 52: Integrated generic resource: Mesh-based topology
(IDT)

W3panue opuuymansHoe

Mocksa
CrangaptuHdopm
2016


http://www.mosexp.ru/otsenka_nedvizhimosti.html

rocTP UCO 10303-52—2015
Mpeaucnosue

1 NOANOTOBJIEH O6WwecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLIO «KOpnopaTuBHbIE 3NEKTPOHHbIE
CMCTEMbI» HA OCHOBE COOCTBEHHOrO AayTEHTUYHOrO NEpeBOAa HA PYCCKMI A3blK  MEXAYHApPOAHOro
cTaHaapTa, YKasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckuMm komuTeTom no craHpaaptusauum TK 459 «UHdpopmaunoHHas noaaepxka
YKU3HEHHOTO LIMKNa U3genuimy

3 YTBEPXOEH VI BBEJEH B OEWCTBME lMpukasom denepansHOro areHTcTsa Mo TeXHUUECKOMY
perynuposaHuto u Mmetponorum ot 21 uiona 2015 r. Ne 927-cr

4 Hacroswuin cTtaHpapT MAEHTUYEH MexayHapoaHoMy cranHaapty NCO 10303-52:2011 «Cucrtembl
aBTOMaTM3auuMu Npou3BOACTBA M UX uHTerpauus. MNMpeacraBneHue AaHHbIX 00 usgenuum m oOMEeH 3TUMM
JaHHbIMU. YacTb 52. WHTerpupoBaHHbin 0006LLEHHbIN pecypc. Pewetyaraa tononorusa» (1ISO 10303-
52:2011 «Industrial automation systems and integration — Product data representation and exchange —
Part 52: Integrated generic resource — Mesh-based topology»).

Mpn NpUMEHEeHMM HaCTOALLEero CraHaapTa PEKOMEHAYEeTCH MCMNOMb30BaTb BMECTO  CCbINOYHbIX
MeXayHapoAHbIX CTaH4apPTOB COOTBETCTBYIOLUME UM HauMOHanbHble cTaHaapTbl Poccuiickon depepauuu,
CBEJeHUS O KOTOPbIX NPUBEAEHbI B JONONMHUTENLHOM NpunoxexHuun A

5 BBEJEH BMNEPBbIE

lpasuna npumerHeHus Hacmosaweao cmaHdapma ycmarosneHbl 6 FTOCT P 1.0—2012 (pasden 8). MiHpopmayus
00 USMEHEHUSAX K Hacmosu,eMy cmaHOapmy nybnuxkyemcs 6 exe2odHoM (1o cocmoaHuio Ha 1 aHeapa mekyuwezo eoda)
UHGOpMaUUOHHOM yKasamene «HauyuoHanbHble cmaHdapmbl», & oguuyuanbHbili mekcm U3MeHeHUl U Nonpasok — &
©XeMeCAaYHOM UHGOPMaUUOHHOM yKasamene «HauyuoHanbHble cmaHOapmbl». B cnyyae nepecmompa (3ameHbl) unu
ommeHb! Hacmosaweao cmaHdapma coomeemcemeyrowjee ysedomneHue bydem onybnukogaHo & bnuxaliluem ebinycke
eXeMecaYHo20 UHQOPMaUUOHHO20 yKasamensa «HauuoHanbHble cmaHOapmbiy. Coomeemcmeyrousas UHGopMayus,
ysedomneHue U MeKCmbl pasMewalomecs makxe € UHQOPMauuoHHOU cucmeme obuje20 MoNb308aHUA — Ha
oguyuanpHom caiime @elepanbHoeo azeHmemea Mo MEeXHUYEeCKOMY peaynuposaHulo U Memponozuu 8 cemu
Vinmeprem (www.gost.ru)

© CrangaptuHcdopm, 2016

Hacroawmit ctaHaapT He MOXeT GbiTb MOSIHOCTLIO UMM YACTMHHO BOCMPOU3BEMEH, TUPAXKMPOBAH M
pacnpocTpaHeH B KayecTBe OUUMANbLHOTO usgaHus 6es paspelueHus deaepannHOro areHTcTea no
TEXHUYECKOMY PETYIMPOBAHMIO U METPONOMNM


http://mosexp.ru# 

rOCTP NUCO 10303-52—2015

CopepxaHue

1 OONACTD NMPUMEHEHMA .....uvveiieiiitieie e ettt e e e e ettt e e et teee e e ettt eeeeeaabeeae e s eaasbeee e saasaeae e sasnbeeeeassnreeeeensnrnreeeens
2 HOPMATUBHDBIE COBITTKM ...ttt ee e eeeeeeeeeeee e e ea ettt e e e eeeeaeaeeeea e e essasssassebeseeeaeaeaeaes e snn s ssnsnssnnnnes
3 TepMUHbI, ONPEAENEHNA Y COKPALLEHUS .....vvieieeieeiereeseetreeasanteeeeessanseeaeessnsaseeesasssneeesssnssneeesansssneesansnns
4 Cxema Mesh topology (peluetyaras Tononorus)
5 Cxema Mesh connectivity (CBABHOCTD CETOK)  ......cvuiriiieiieieiieeee et ee e ettt ee et e eeaeaeeaeeee e eensasareeeenes
6 CxeMa Mesh function (PYHKLIMSA CETKIN) ....ccciiuiiiiee i iiiee e sttt ee e s stiev e e e e s stear e e e s st aeae e s sannbeee e s snnseeaeeannreneeas
Mpunoxenue A (obasatenbHoe) CokpaleHHble HAMMEHOBaHUA OOLEKTOB .
MpunoxeHue B (o6sa3atenbHoe) Pernctpauust UHPOPMALIMOHHOTO OBBEKTA ......ocevvveeeiieeeiieeeeiieeeiie e 41
MpunoxeHune C (cnpaBo4yHoe) MaLLUMHHO-UHTEPNPETUPYEMbBIE SINCTUHTU
MpunoxeHune D (cnpaBoyHoe) EXPRESS-G guarpammbl ..............eeveeee....
MpunoxeHue E (cnpasoyHoe) [lononHutensHas nHdopmMauus
Mpunoxenune OA (cnpaBodHoe) CBEAEHMA O COOTBETCTBMU CCbINTIOYHbIX MEXAYHAPOAHBIX

CcTaHAapToOB HauMoHanbHbIM cTaHgapTaMm Poccuickon ®epepaumm ...... 55
BUBTIMOTPAMIMS ....ooieiiiiiiiie ettt ettt ettt e ettt e e eb e e eb b e e e ebae e eb e e esbe e e ssbeeeasbeeeabe e ssbeesesaesabeeeanes 56




rOCTP NCO 10303-52—2015
BBeneHue

CraHaaptbl cepun UCO 10303 pacnpoCTpaHAIOTCA Ha KOMMbIOTEPHOE npeacTasneHue nHdgopmaumm
o6 uspgenuax n obmeH AaHHbIMM 06 wusgenusax. Ux uenbio saBnsieTca obGecneyeHne HeWTpasibHOro
MexaHu3ma, CNOCOGHOIo ONUCHLIBATh U3JIENUA HA BCEM MPOTAXEHNU UX XUSHEHHOro uukna. 3TOT MEXaHU3M
NpPMMEHUM He TONbKo AnsA o6MeHa dhannamm B HEMTpanbLHOM hopmare, HO AABASETCA Taloke OCHOBOW AN
peanu3auumn U COBMECTHOIO 10CTyna Kk 6asam AgaHHbIX 06 U3aenuax u opraHnsauum apxuBupoBaHUs.

Hacrosiwumit cTaHaapT OTHOCMTCA K CEpUM MHTErpupoBaHHbIX pecypcoB. [naBHbIMK pasgenamu
HaCTOosILLIero cTaHaapTa ABMATCA:

- mesh_topology_schema;

- mesh_connectivity_schema;

- mesh_function_schema.

OTHOLWIEHNA Mexay AaHHbLIMWM CxeMaMmu, OnpefeneHHbIMW B HacToslem craHjapre, U ApyruMu
cxemamu, onpedeneHusi KOTOpbIX NPUBEAEHbI B MHTErPUpoBaHHbIX pecypcax cepum UCO 10303, nokasaHbl
Ha pucyHke 1 ¢ wucnonb3oBaHuem rpadmueckon Hotaumu EXPRESS-G. Onpepenenne EXPRESS-G
cogepxutca B MCO 10303-11. CxeMbl, 3aKMOYEHHbIE B NOMNY>XUPHBLIE MPAMOYIONIbHUKA, ONpeaeneHbl B
Hactoqawen yactu MCO 10303-11. OnpeaeneHune cxembl support_resource_schema cogepxutca B UCO
10303-41. OnpeneneHne cxembl topology _schema coaepxutca B MCO 10303-42. OnpegeneHus cxem
mathematical_constructs_schema n mathematical_functions_ schema coaepxarca 8 UCO 10303-50.
OnpegeneHne cxembl mathematical_ description_of_distribution_schema coaepxwrca 8 UICO 10303-
51. OnpegeneHne cxembl support_resource_schema cogepxutca B UCO 10303-104. Onpeaenenve
cxembl ISO 13584_generic_expressions_schema cogepxutcs B UCO 13584-20. 3a uckrnio4eHmem cxembl
ISO 13584_generic_expressions_schema, Bce CxeMbl, MOKaszaHHble Ha pUCYHKe 1, OTHOCATCA K
WHTErpMpoBaHHbIM pecypcam.

CyLuecTByeT MHOXECTBO NMpPUKNaAHbIX 3a4ad, CBA3AHHbLIX ¢ OOMbLUMMM MACCUBaMKU JaHHbIX, UMEIOLLIMX
00ObIMHO 4mMcneHHyw npupody. O6bem AaHHbIX M3mepseTcs rurabaiitamum, a B HEKOTOPbIX Cry4yasx —
Tepabaintamu. K npumepam OTHOCATCS [aHHbIE BbLIMMCIUTENLHOW AWHAMUKM >KMAKUX Cpea, AaHHble
OWHaMUYECcKoro  MOAENUPOBaHUSA  MOBEAEHWUA  TPAHCMOPTHOrO  CpeactBa, W pasHooDpasHbie
3KCMEePUMEHTAanNbHbIE AAHHBbIE, OT (PM3NKN BbICOKMX SHEPruii 4O BCEMUPHOTO HAbMIOAEHUS NOroAbI.

FnaBHbIMKW BOMpPOCaMM, pPaccMaTpUBaEMbIMU B CBSA3U C TaKUMW AAHHBIMW, ABSISIIOTCA ONTUMU3ALMUA
npeacTaBneHuss U CTPYKTYPbl AaHHbIX B OTHOLLUEHUM WX nepedaym u xpaHeHus. Kak 4acTb ontumusauuu,
JaHHble AO0MKHbl ObiTb OpPraHW3oBaHbl B KPYNHble MACCUBbI, TAe AOCTYN K KaXOOMY 3NEMEHTY AaHHbIX
MOXET ObITb OCYLLECTBIIEH MO NPOCTOMY MHAEKCY B MaccuBe. Koraa aaHHbie o6pasyloT pacHETHYI0 MOAEND,
JaHHble OObIMHO  CBA3LIBAIOTCA C  CETKOW  HEKOTOpOro poaa —  CTPYKTYPUPOBAHHOW UMM
HECTPYKTYpUpOBaHHOiW. B nioBoM cnyyae, BO3MOXHO Takke MPUMEHEHUE CXEeMbl WHAEKCUPOBAHWUA ANS
npeacTaBneHuss NpPOCTbIX pPAasHOBMAHOCTEN CeTkn. B HacTosilen 4YacTu MOACHAIOWME NpPUMEpPDI
NPUHUMNUANBHO B3ATHI U3 00NACTU BbIYMCAMTENBHOW AUHAMUKM XXUAKON cpefbl.

B HacTosiem cTangapte npegoctaBneHbl 0606LWEHHbIe, He3aBUCUMMble OT 06nacTu NpUMeHeHus,
cpeacTea npeAcTaBreHns MHAEKCUPYEeMbIX AaHHbIX U CETOK.
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PucyHok 1 — COOTHOLIEHME CXeM
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HALUMWOHANBHBIN CTAHOAPT POCCUUCKOWN DEQEPALUUMN

CucrteMbl aBTOMaTM3aUUM NPOU3BOACTBA M UX MHTErpaums
NMPEACTABJIEHUE OAHHBIX Ob U3AOEJIMN U OBMEH 3TUMWN OAHHbBIMU

YacTtb 52
MHTerpnpoBaHHbI 0000WEHHbIN pecypc.
PeweTtyaTtasa Tononorus

Industrial automation systems and integration. Product data representation and exchange.
Part 52. Integrated generic resource. Mesh-based topology

Hata BBegeHnsa — 2016—10—01

1 ObnacTb NnpuMeHeHus

B Hactoswem craHpapTe npuBeaeHbl 06GOOLLUEHHbIE, HE3aBUCKUMbIe OT 06nacTu nNPUMEHEHUS,
cpeacTBa NpeacTaBneHuss CTPYKTYPUPOBAHHbLIX W HECTPYKTYPUPOBAHHBLIX CETOK, a TaKke MaTemMaTuyeckux
(OYHKUMIA M YUCHMOBLIX [aHHbIX, OMnpeAerneHHblX Ha 3TuX ceTkax. Cxembl B HACTOSILLEM [OKyMeHTe
cneumduumpoBaHbl Ha a3bike EXPRESS; onpegenenune assika EXPRESS gaHo B UCO 10303-11.

B o6nacTtb NpuMeHeHNs HACTOSAILLEro cTaHaapTa BXOAAT:

- peLueTyaTble TOMONOrnu;

- CBA3HOCTb S4E€EK U COEAUHEHUS MHOTOOMOYHbIX CETOK;

- MaTemaTtuyeckue hyHKLMKU, ONpeaeneHHble Ha CeTkax;

- CBSI3b YMCIIEHHbIX AAHHBIX C iueiikaMu, rpaHamMu, pebpaMu 1 BepLUMHAMU CETKU.

B 06nactb NpUMEHEHNSA HACTOALLEr0 CTaHAapTa HE BXOAUT:

- MPUMEHEHMWE peLleTHaTbIX TONOMOTWiA;

- PUMEHEHMWe rpaHuL, pas3enioB Mexay ceTkamu;

- CEMaHTHKa AaHHbIX, CBA3AHHbIX C CETKON.

2 HopMmaTuBHbIE CCbISIKN

B Hacrosiem craHgapTe MCnonb30BaHbl HOPMAaTUBHbLIE CCbIMKM Ha Creaylolune MexayHapoaHble
cTaHaapThl (ANS 4aTUPOBAaHHBIX CCbINIOK CreayeT UCMONbL30BaTh YKa3aHHOE U3aaHne, AN HeaaTUpPOBAHHbIX
CCbINIOK — NOCrneaHee n3gaHue ykasaHHoro AOKyMEHTA, BKoYas BCE U3MEHEHNUS U NOMPaBKK):

NCO 10303-1:1994 Cucrtembl aBTOMatTM3auum npou3BoAcTBa WM UX uHTerpauua. lNpeacraeneHve
JaHHbIX 00 usgenun n obmeH 3TuMu gaHHbiMu. Yacte 1. OOwme npeacTaBneHus U OCHOBOMNOMAarawLme
npuHuymnel (ISO 10303-1:1994, Industrial automation systems and integration — Product data representation
and exchange — Part 1: Overview and fundamental principles)

NCO 10303-11:2004 Cuctembl aBTOMaTu3auuuM MNpPOM3BOACTBA U UX UHTerpauus. lNpeacrasneHue
AaHHbIX 00 n3genum n obmeH sTuMKn gaHHeiMu. Yactb 11. MeToabl onucaHmsa. CnpaBoYHOE PyKOBOACTBO MO
as3blky EXPRESS (1ISO 10303-11:2004, Industrial automation systems and integration — Product data
representation and exchange — Part 11: Description methods: The EXPRESS language reference manual)

NCO 10303-41:2005 Cuctembl aBTOMaTu3auum MNpOM3BOACTBA W UX WHTerpaums. NpeacraBneHue
AaHHbIX 00 n3genuun n 06MeH aTUMK AaHHbIMKU. YacTb 41. MHTerpupoBaHHbIi 0606 EHHBIN pecypc. OCHOBBI
onucaHusa n nogaepxkn msgenuin (ISO 10303-41:2005, Industrial automation systems and integration —
Product data representation and exchange — Part 41: Integrated generic resource: Fundamentals of product
description and support)

NCO 10303-42 Cucrtembl NPOMbILLSIEHHOW aBTOMaTU3aUMmn U nx nHTerpaumsa. MpeacrasneHme gaHHbIX
06 wunsgenum u obOMeH STMMKM AaHHbIMU. YacTb 42. WHTerpupoBaHHble O0OOBLUEHHbIE pPECYPChI.
FeomeTpuyeckoe n tononoruyeckoe npeacrasneHue (ISO 10303-42, Industrial automation systems and
integration — Product data representation and exchange — Part 42: Integrated generic resource: Geometric
and topological representation)

NCO 10303-50 Cucrtembl NPOMbILLSIEHHOW aBTOMaTU3aLUMmn U X nHTerpauusd. MpeacrasneHme gaHHbIX
06 wunsgenum u obmeH 9TMMKM AaHHbiMU. Yactb 50. WHTerpupoBaHHble 00OOLUEHHBIE pPECYPChI.

M3paHue ocpuuymnanbHoe 1
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Marematuueckue koHCTpykuum (ISO 10303-50, Industrial automation systems and integration — Product
data representation and exchange — Part 50: Integrated generic resource: Mathematical constructs)

MCO 10303-51 Cuctembl NPOMBILLIIEHHOW aBTOMaTU3aLMKU U UX uHTerpauus. MNMpeacraesneHne AaHHbIX
06 unsgenun u oOMEH 9STUMM AaHHbiMU. YacTb 51. WHTerpupoBaHHble O0BGOGLUEHHBIE PECYPCHI.
Matemaruyeckoe onucanue (ISO 10303-50, Industrial automation systems and integration — Product data
representation and exchange — Part 51: Integrated generic resource: Mathematical description)

MCO 10303-104 CwucTembl NPOMbLILUNEHHONW aBTOMaTU3auUMM W KX MHTerpauus. MpeacTaBneHue
AaHHbIX 00 usgenun m obMeH 3TUMM AaHHbiMKU. YacTb 104. MHTerpupoBaHHble MpUKNagHble Pecypchl.
KoHeuHoanemeHTHbIn aHanus (ISO 10303-104, Industrial automation systems and integration — Product
data representation and exchange — Part 104: Integrated application resource: Finite element analysis)

MCO 10303-110 CucTtemMbl NPOMLILUNEHHON aBTOMATM3auMM W UX uHTerpaums. peacrasneHue
AaHHbiX 06 u3genuu u oBMeH 3TUMM AaHHbiMK. YacTe 110. WHTErpupoBaHHbIe NPUKNaAHbIE PECYPCHI.
OcHoBaHHas Ha ceTkax BblYUCHNUTENbHAA AvHamuKa xuakmx cpeq (ISO 10303-110, Industrial automation
systems and integration — Product data representation and exchange — Part 110: Integrated application
resource: Mesh-based computational fluid dynamics)

MCO 13584-20 Cuctembl NPOMBILUMEHHON aBTOMAaTM3aUuMM M MHTerpauus. Bubnuoteka cCoCTaBHbIX
yacten wuspgenus. Yacte 20. Jlorndeckme pecypcbl. Jlormyeckass mopaenb BblpaxeHuin (ISO 13584-20,
Industrial automation systems and integration — Parts library — Part 20: Logical resource: Logical model of
expressions)

3 TepMuHbI, onpeaeneHUs U cokpalleHust

3.1 TepMuHbl, onpeaenexHbie B UICO 103031

B HacTosLleM cTaHgapTe NPUMEHEHbI CREAYIOLLME TEPMUHBI:

- npuknagHon npotokosn; MM (application protocol; AP);

- WHTErpupoBaHHbIN pecypc (integrated resource);

- usgenue (product).

3.2 TepMuH, onpegeneHHbin B UCO 10303-110

B HacTosiLlemM cTaHgapTe NPUMEHEH CNEAYIOLLUI TEPMUH:

- BHEWHUMN (rind).

3.3 Mpoune TepMuUHbI U onpeaeneHus

B HacToALWEeM CTaHgapTe NPUMEHEHbI CMEAYIOLLME TEPMUHbI C COOTBETCTBYIOLLIMMM ONPEeAENEeHUSIMU:

3.3.1 avenka (cell): MaHudona-anemMeHT pasmepHOCTM OAWH UMW Bbille, SIBNSHOLLUMIACS YaCTblO CETKU
UnNu CETKON B LIENIOM.

3.3.2 pebpo aueiiku (cell edge): MaHndona-sneMeHT pasMepHOCTU OAWH, HAXOASILUMIACS Ha rpaHuLIe
AYENKN U COEAUHAIOLWNIA ABE BEPLUMHBI AYENKN,

3.3.3 rpaHb Avenku (cell face): Manudona-aneMeHT pasMepHOCTU ABa, NEXalluii Ha rpaHuLEe SYerku
W pacnonoXeHHbIM BHYTPU 3aMKHYTON rpaHuLbl, COCTOALEN U3 0AHOro unu Gonee pebep suenku.

3.3.4 BepwumHa sverku (cell vertex): BeplunHa, HaxoasLWasacsa Ha KoHuUe oaHoro unu Gonee pebep
AYENKN.

3.3.5 ceTka (mesh): Ynopsgo4yeHHOE MHOXECTBO Si4eeK, CBA3HOCTb Mexay KOTOpbIMM 3agaeTcs
npuHaanexawumMmm um obLLMMU rpaHsaMmn sueek unu pebpamu sueex.

3.3.6 Tononoruyeckas odnactb (topological region): MHOXeCTBO TOYEK eANHUYHO TOMONOrMYECKOM
pa3mMepHOCTH.

3.3.7 BepwmnHa (vertex): Touka BHYTpU AYENKN UNKN HA ee rpaHule.

MpumevaHuns

1 BeplunHa MOXeT ObITb, HO He 06513aTelbHO, BEPLUMHOW AYeiku.

2 B HekoTopbIX NpuKnagHblX o6racTsx, B YaCTHOCTU — B KOHEYHO-3MTIEMEHTHLIX pacyeTax, BMeCTO TepMuHa
BepLUMHa UCMONbL3yeTCst TEPMUH y3ern.

3.4 CokpalweHus

B HacTosiwem cTaHgapTe npuMeHeHbl CreayloLme CoKpaLleHus:

CFD — BbIMUCNUTENbHAA AMHAMUKA XUAKUX Cpea;

URL  — yHM®MUMPOBAHHBINA YKa3aTenb MHpopMaLMOHHOTO pecypca.

4 Cxema Mesh topology (peweTuaras Tononorus)

Hwke npeacraeneH c¢parmeHt EXPRESS-geknapaumu, ¢ KOTOPOW HaYMHAETCA OMUCAHUE CXEMbl
mesh_topology_schema. B Hem onpegeneHbl He06X0AMMbIE BHELLHUE CCbIIKU.

2
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EXPRESS-cneuundgukaums:

*

SCHEMA mesh_topology_schema;

REFERENCE FROM mathematical_description_of_distribution_schema -- ISO 10303-51
(property_distribution_description);

REFERENCE FROM mathematical_functions_schema -- ISO 10303-50
(maths_space);

REFERENCE FROM structural_response_representation_schema -- ISO 10303-104
(element_order,

element_representation,

fea_model);

REFERENCE FROM support_resource_schema -- ISO 10303-41

(identifier,

label,

text);

REFERENCE FROM topology_schema - 1SO 10303-42
(topological_representation_item,

vertex, vertex_point);

(*

MpumeyaHnnsa — Cxembl, CCbIZIKM Ha KOTOPble MPUBEEHLI Bbille, ONpefesieHbl B CeAYOWmnX cTaHgapTax
cepun MCO 10303:

mathematical_description_of_distribution_schema — NCO 10303-51;
mathematical_functions_schema — MCO 10303-50;
structural_response_representation_schema — NCO 10303-104;

support_resource_schema — VCO 10303-41;

topology_schema — MCO 10303-42.

4.1 OcHoBoMnonaralwLimMe KoHUenumn n npeanonoxeHuns

CeTka onpefensieTcss CBOMMU BEpPLUMHAMU U CBA3AMU Mexay BeplmnHamu. CeTka sIBNSAETCA CBSA3HbIM
rpacom.

4.1.1 CTpyKTypnpoBaHHas ceTka

B CTPYKTYpPUPOBaHHOI CETKE AYelku ynopsAoUYeHbl HA PerysipHOil OCHOBE 1 X hopMa onpeaensieTcs
TWUNOM AaHHON CeTKu.

TpexmepHas NpsAMOyrosibHas cetka — 3TO ceTka, 06pa3oBaHHas LWeCcTUrpaHHbIMK Ayelikamu. Kaxgas
Ayelika npeacTaBnsieT co6oli TPeXMEpPHYIo LECTUTPaHHY 06/1acTb, ONpejensieMyld BOCEMbH BepLUMHaMMU,
o6pasylLWumMn yribl WecTUrpaHHuka. Kaxpgas sueiika orpaHuyeHa LIeCTblo rpaHaMU, FAe kaxgaas rpaHb
npeAcTaBnsieT CO60 YEeTbIpexyrofibHUK, OnpeaensieMblli YeTblpbMs BepliMHaMW. [paHb OrpaHuyeHa
yeTblpbMs pebpamMu, COefUHAWUMY YeTblipe BEepLUVHbI.

(»j + 1) iv1j +1) (i+2j+1)

(»+i.3)

(«+ 2.))

PucyHok 2 — Tpumep cornawenns 06 UHAEKcauun ANns LeHTpa ABYXMEPHOW sueliku



FOCT P NCO 10303-52—2015

(5.4)
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PucyHok 3 — lNpumep ceTkn ¢ BHEWHNUMU BepLluMHaMK

[ByxMepHasi npsimoyronbHas ceTka - 3TO ceTka, obpa3oBaHHas u4eTbipexyrofbHukamu. Kaxapas
Ayeiika npeAcTaBnseT co60il ABYXMEpPHY 4YeTbipexyronbHyi o6nacTtb, OnpeAensiemyilo 4YeTbipbMs
BepwuHamu, obpasyllmnMy Yriabl YeTblpexyronbHuka. Kaxgas sueiika orpaHuyeHa 4eTblpbMs pebpamu,
COeANHSWMMN YeTbipe BEPLUUHBI.

OpHomepHass ceTka WMeeT JfuHelHy dopmMy. Kaxpas sadyeiika npeactaBnseT coboii ob6nacTb
pa3mMepHOCTU 1, orpaHMYEHHY0 ABYMS BepLIMHamu.

NHpekcbl, onucbiBawlmne CTPYKTYPUPOBAHHYO CeTKy, SIBAAKTCA YNnopsA40YeHHbIMU: A5 TpeXMepHOW
ceTkn 3To (i;j; K), ANA ABYXMEPHOI CETKM UCNonb3yTcsa nHaekcol (i;j) n ana ogHomepHoi cetkn (i).

MHAaeKkcbl LEHTPOB siYeek, UEHTPOB rpaHeid U LEeHTPoB pebep - 3TO HaWMEHblUME WHAEKCH
COEANHAIWMNX BEPLUNH.
Mpumep — [N UEHTPOB [BYXMEpHbIX sueek (MW UEeHTPOB rpaHeil TpexmepHoin ceTku)

MCNoNb3y T CA COrnalleHus, nokasaHHble Ha pucyHke 2.

B fononHeHne K ckazaHHOMY, NO yMOSYaHUIO HayanbHas BepLlUMHA PeryisipHoOi CeTkn umeeT UHAEKC
(1; 1; 1). 3TO 03Hau4aeT, YTO MO YMOMYAHUIO WHAEKC LeHTpa Hauvya/bHOW A4Yelikn perynspHoli CeTku Takxe
6yaet (1; 1; 1).

MoryT cyuwecTBoBaTb MO3MUUKN, PacnoOfiOXeHHble BHe npefenoB camoli ceTkn. OHU HasbiBalTCA
BHELWHNMUN WM MHUMbIMW TOYKaMMW W MOTYT ObiTb CBA3aHbl C (ODUKTUBHLIMW BepLIMHAMWU WAN LeHTpamu
ayeek. OHWM oOTNMYalTCA OT BepWWH K A4Yeek, obpasylwmx ceTky (BKIYAs rpaHUYHble BEePLUUHBI),
Ha3blBaeMbIX OCHOBHbIMW TOYKaMW.

Mpumep — Ha pucyHke 3 nokasaHa fABYXMepHas ceTka C FpPaHUYHbIMW BepluvHaMW y TrpaHeli c
MWHUMaNbHBIMA U MakKCUMalbHbIMU WMHAEKCcaMu /. Pasamep ceTku (T.e. YMCNO OCHOBHbIX BEPLUWH B KaXOM
HanpaBsieHun) paBeH 5 K 4. OCHOBHble BepLUMHbl 0603HAYATCSA *, a BHELIH/WE BepLUuHbl - *. N5 BepLUnH
nokasaHa TakXe nHgekcaumsa no yMoayaHuio.

Ons ceTkn rpaHu, wuMmelolwmne MUHUMaIbHbIA WHAEKC B HanpaBfeHWWM KaxAoin u3 KoopAauHarT,
o603HavaTCsa /-minj-min u /cmin; rpaHn, UMelLLMe MakcuMasbHbIi MHAEKC, 0603HavalTCcsa /-max, y-max u
/(-max. 9T0 OCHOBHblIE rpaHu.

Mpumep — [paHb MAU MIOCKOCTb CETKU C UHAEKCOM i-min — 3TO rpaHb WM MNAOCKOCTb CeTKH,
nmeLwas MUHUManbHbI MHAEKC / (KOTOpbI NpU WCNONb30BaHUN MPUHATON MO YMOMYaHUIO WHAEeKcauuu
paBeH 1).

4.1.2 HecTpykTypupoBaHHas ceTka

HecTpykTypupoBaHHas ceTka COCTOUT M3 s4eek, Npu 3TOM SYelkM He A0/MKHbI UMEeTb perynsipHoro
wabnoHa M OTCYTCTBYET OrpaHuyeHune, ycTaHaB/AMBawLlee, YTo popma siueek BO BCEW ceTke AO/HKHa OblTb
0[HOPOAHON. Auelikn UMEeT BEPLUUHbI B CBOUX Yriax, M Takke MOryT UMeTb y3/bl Ha pebpax sueek, rpaHsax
SiYeeK U BHYTPU SIYEEK.

Kaxpaa siyelika B HeperynsipHoli ceTke MMeeT, MO MeHblueli Mepe, OAHY BepLlUMHY, o6yl C, Mo
MeHbLUEen mepe, O4HON apyroi suelikon ceTku. Mo o6W MM BepwmMHamM MOryT 6bITb onpeaenieHbl CBA3HOCTb U
CMEXHOCTb SlYeek.

Kaxpaa siyeiika HeCTPYKTYpUpOBaHHOW CeTKM $SIBHO MpefcTaB/ieHa ykasaHuem ee qopMbl 1
ynopsiiloYeHHbIM CMUCKOM BepLIMH. BepluHbl nogpasymeBatroTcs, a He onpefenstoTcs sBHO. Mo cyuwecTBy
BCe BEepLUUHbI CETKM MOryT 6biTb OTOGpaXKeHbl B MocfiefoBaTeflbHbI CMMCOK, MOC/le 4Yero Cccblflka Ha
BEPLUMHY paBHO3Ha4YHa 3a/aHnio MOJIOXKEHUSI B CMUCKE.

4.2 OnpepgeneHns TUNOB AaHHbIX cxeMbl mesh_topology_schema

4.2.1 Tun gaHHbIX cell_shape

Tun gaHHbix cell_shape npepactaBnseTt o603HaveHne hopMbl SHEKU HECTPYKTYPUPOBAHHOW CEeTKW.

EXPRESS-cnenndunkanms:

*

TYPE cell_shape = EXTENSIBLE SELECT

(cell_shape_0D,

cell_shape_1D,

cell_shape_2D,

cell_shape_3D);
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END_ENTITY:
(*

4.2.2 Tun aaHnbIx cell_shape_0D
Tun padHbix cell_shape_0D npegcrasnsier o6o3HavyeHue OpPMbl  SAYENKW  TOMONOMMYECKU
HONIbMEPHOW HECTPYKTYPUPOBAHHOW CETKM.

EXPRESS-cneundukaums:

*°

TYPE cell_shape_0D = EXTENSIBLE ENUMERATION OF
(single);
END_ENTITY;

(*

Onpegenexunst 3ar1eMEHTOB NEPEYUCIMMOrO TUNa:

single — eanMHWYHas BepLUMHA.

4.2.3 Tun paHHbIX cell_shape_1D

Tun padHbix cell_shape_1D npeacrasnaetr o0603HauyeHne OPMbl  SAYEWKM  TOMOSIOrMYECKU
OAHOMEPHOIN HECTPYKTYPUPOBAHHOW CETKMU.

EXPRESS-cneuundukaums:

*

TYPE cell_shape_1D = EXTENSIBLE ENUMERATION OF

(line);

END_ENTITY;

(*

OnpegeneHns sNeMeHTOB NepeyncnumMoro Tmna:
line — Tononoruyeckas nuHus, Tpebyiowlas ABe BEPLUMHBI.

4.2.4 Tun paHHbix cell_shape_2D
Tun gaHHbix cell_shape_2D npeacrtaenset 0603HavyeHne popMbl SUEHKU TOMONOrMYECKU JBYXMEPHON
HECTPYKTYPUPOBAHHON CETKH.

EXPRESS-cneundukaums:

*°

TYPE cell_shape_2D = EXTENSIBLE ENUMERATION OF
(quadrilateral,
triangle);
END_ENTITY;
(*

Onpegenexusi aNeMeHToB NepeYnucnumoro Tuna:
quadrilateral — 4eTbIPEXCTOPOHHAA AYelika, TpebyIoLasn YeTbipe BEPLUNHDI;
triangle — TpPexcTOpPOHHAA AYelika, TpebyioLas TpU BEPLUMHDI.

NMpuMevyaHne — B onpeaeneHMn HacTosiLero Tuma [AaHHLIX WCMONb3yeTCA KINIOYEBOE  COBO
EXTENSIBLE (pacwupsieMblii), 4To nosponseT AobaensTb K CMCKy TUNOoB (POPM ABYXMEPHbIX S4eeK Apyrue TUnbl,
Tpebyemble ANA NPUKIAAHLIX NPOrPaMMHBLIX NPOAYKTOB.

4.2.5 Tun pgannbix cell_shape_3D
Tun aanHbix cell_shape_3D npeacTtasnset 0603HaveHne hopMbl A4EKU TONONOrMYECKU TPEXMEPHOM
HEeCTPYKTYPUPOBAHHON CETKK.

EXPRESS-cneuundmkauns:

*

TYPE cell_shape_3D = EXTENSIBLE ENUMERATION OF
(hexahedron,
wedge,
tetrahedron,
pyramid);
END_ENTITY;
(*
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OnpeaeneHus 3NeMEHTOB NEPEYUCIUMOrO TUNA:

hexahedron — WweCTUrpaHHUK (LLECTb YETLIPEXYTONbHbLIX FPaHen), TPeOyIoLMin BOCEMb BEPLLMH;

wedge — nATUrpaHHUK (TPWU YeTbIPEXYronbHbIe rPpaHu U ABe TPEyronbHble rpaHn), TPEOyIoLMIA LecTb
BEPLUMH;

tetrahedron — TeTpasgpancHaa dopma (4eTbipe TpeyrofbHble rpaHun), Tpedywas yeTbipe
BEPLUMHDI;

pyramid — nupamuaansHaa c¢opMa (0AHa YeTbIPEXYrofibHAsA rPaHb W YETbIpe TPEYronbHbIE rpaHu),
TpebyioLas NATb BEPLUMH.

MpumeuaHue — B onpegeneHnn HacToAWEro TUNa JaHHbIX UCMONbL3yeTCA KMOYeBOE CroBO
EXTENSIBLE (paclumpsieMblil), 4To no3sonsieT Ao6aensTb K CNUCKY TUNOB (DOPM TPEXMEpHLIX S4eeK Apyre Tunbl,
TpebyeMble ANA NpUKNaAHbLIX NPOrpaMMHbLIX NPOAYKTOB.

4.2.6 Tun paHHbIX indices_group

Tun aanHbIX indices_group npeacrasnseT BbIOOP rpynn UHAEKCOB B MHOTOMEPHOM MaccuBe.
EXPRESS-cneundukaums:

TYPE indices_group = SELECT

(indices_list,

indices_range);

END_ENTITY;

(*

4.2.7 Tun aaHHbIX mesh_location
Tun paHHbix mesh_location npeacraBnser nepevyucrneHue BO3MOXHBLIX MOMOXEHWA OTHOCUTENbHO
CETKW.

EXPRESS-cneundukaums:

*

TYPE mesh_location = EXTENSIBLE ENUMERATION OF
(unspecified,
application_defined,
vertices,
cell_centre,
face_centre,
iface_centre,
jface_centre,
kface_centre,
edge_centre);
END_ENTITY;

(*

OnpeaeneHns SNeMEHTOB NEPEYUCNMMOrO TUNa:

unspecified — He 3agaHo;

application_defined — 3agaeTtca nocpeaCTBOM BHELLHErO COrNalIeHUs Mexay co3gaTtenem AaHHbIX
U MONb30BATENEM JaHHBIX;

vertices — y BepLUMH AAYEEK, BXOOALNX B CETKY;

cell_centre — LEHTp AYeliku; TaKke 9TO NPUMEHUMO ANsi 0OBLEKTOB, CBA3AHHbLIX C A4eikon Ges
HeobXxoaMMOCTU 3afaHusA X MECTOMONOXEHUA B AUENKE;

face_centre — ueHTp rpadu ob6wero Buaa, koTopass MOXeT ObiTb OpUEHTUpPOBAHA B JIOOOM
KOOpPAUHATHOM HanpaBneHuu;

iface_centre — LEHTp rpaHn B TPEXMEPHOM MPOCTPAHCTBE, BbLIMUCIUTENBHAA HOpPMarb KOTOPOW
OPUEHTUPOBAHA B HANPaBIEHWUM i

jface_centre — LUEHTp rpaHu B TPEXMEPHOM MPOCTPAHCTBE, BbIYUCIUTESNIbHAA HOPMarnb KOTOPOW
OPMEHTMPOBAHa B HaNPaBMEHWUM J;

kface_centre — LEeHTp rpaHu B TPEXMEpPHOM MPOCTPAHCTBE, BbIMUCIUTENbHAsA HOPManb KOTOpPOW
OPUEHTUPOBAHA B HaNpaBneHuu k;

edge_centre — ueHTp pebpa.

4.2.8 Tun aavHbix mesh_maths_space_type

Tun panHbix mesh_maths_space_type npeacrasnseT nepeuucneHue BO3IMOXHbLIX BMAOB CBA3EH
Mexay npeacraBrneHHbIMu 06bekTom mesh_derived_maths_space martematuyeckumm AaHHbIMU U CETKON.

6
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EXPRESS-cneundukaums:

*°

TYPE mesh_maths_space_type = EXTENSIBLE ENUMERATION OF
(cells,

vertices);

END_ENTITY;

OnpefeneHns aneMeHToB Nepevyncanmoro Tuna:

cells — paHHble cBA3aHbI C AYEiKAMN CETKY;

vertices — faHHble cBsi3aHbl C BEPLUMHAMMN CETKU.

4.2.9 Twn pgaHHbIX structured_mesh_type

Tvn gaHHbIX Structured_mesh_type cogepxuT nepeuncneHve BMAOB CTPYKTYPUPOBAHHbIX CETOK.
EXPRESS-cneuvcbukanus:

*

TYPE structured_mesh_type = EXTENSIBLE ENUMERATION OF
(rectangular,

pentahedral,

pyramidal,

tetrahedral);

END_ENTITY;

OnpeaenexHnst 31eMEHTOB NEPEYNC/TMMOro TUna:

rectangular — CcTpyKTypupoBaHHas ceTka, KoTopass COCTOMT W3 TOMOJIOFMYECKUX MpPsSMbIX B
OAHOMEPHOM TMPOCTPAHCTBE, YEeTbIPEXYrONIbHUKOB B [ABYXMEPHOM MPOCTPAHCTBE, LWECTUIPaHHUKOB B
TPEXMEPHOM MPOCTPAHCTBE U T.A.

B [ABYXMEpHOM NpPOCTPaHCTBE BCE SYElKM SBASIOTCA UYeTblpexyronbHukamu. B TpexmepHoMm
NPOCTPAHCTBE BCE AYENKN SBNATCA LUECTUTPaHHUKaMW.

MpumeuvaHue — [MpuMepbl CETOK C NPSIMOYTO/IbHOM TOMO/IOTMEN NOKa3aHbl Ha PUCYHKax 4 — 6.

n 7]

PucyHok 4 — ogHOMepHasi NpsIMOYrofibHasi ceTka, NATUrpaHHas ceTka, nupamuganbHas ceTka Wn TeTpasgpanbHas
ceTka (Npu 3HavyeHun / = 5)

[tii] [**i]

PucyHok 5 — fByxMepHas npsiMoyrosisHas cetka (npu 3HaveHusx /= 5,j = 4)

pentahedral — cTpykTypupoBaHHas ceTka, koTopas sBAsieTcA JfIMHEliHOW B OJHOMEPHOM
NPOCTPaHCTBE, TPEYro/bHOW B ABYXMEPHOM MPOCTPAHCTBE W NATUrPaHHOM C ABYMSI TPEYro/IbHbIMU TpaHsMuU
W TPEMS YeTbIPeXyrofibHbIMM  FpaHsiMK, 06pasyllWwyMK  KAMHOOGpasHyl (opMy, B TPEXMEPHOM
npocTpaHcTBe (MpU 3TOM OAHO M3 peGep Mexzy napoii NPsSMOYrofibHbIX TpaHeli sBAsieTcA aHasoromMm ocu
ceKTopa UMInHApa).

OB6bIYHO CUMTAIOT, YTO CeTKa TaKoi PasHOBUAHOCTU B ABYXMEPHOM MPOCTPAHCTBE CXOAHA C CeKTopamu
Kpyra, a OfHa BEpLIMHA aHa/IOTMYHA LEHTPY OKPYXHOCTW, a B TPEXMEpHOM MpPOCTPaHCTBe MNofoGHa
ceKTopam UMMHAPA, Y KOTOPbIX O4HO U3 pebep Mexay napamu NpsMOYrofibHbIX rpaHeil aHanorvyHo ocum
unnnMHapa.

B BYXMEPHOM MPOCTPAHCTBE AYEiikn, CMeXHble C BEepLUMHONW, SBMATCS TPEYro/ibHbIMU, OCTaslbHble
AYeiKn — YeTbIPEXYTO/bHbIE.
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pyramidal — cTpykTypupoBaHHas ceTka, KoTopas SiBASieTCS SIMHEHO B O4HOMEPHOM NPOCTPaHCTBE,
TPeyronbHoli B ABYXMEPHOM MPOCTPAHCTBE U NMpaMuAasnbHON B TDEXMEPHOM MPOCTPAHCTBE.

OGbIYHO CUMTAIOT, YTO CeTKa Takoil pPa3HOBUAHOCTM B [BYXMEPHOM MPOCTPAHCTBE CXOAHA C CEKTOpamu
Kpyra, a ofHa BeplUMHa aHanorMyHa LUEHTPY OKPYXHOCTW, a B TPEXMEpPHOM MpOCTpaHCTBE nofobHa
cekTopam cchepsbl, Y KOTOPbIX TOUKA BEPLUMHbI MMpamMnibl aHanoruyHa LeHTpy cdepsbl.

B ABYXMEPHOM NPOCTPaHCTBE AYEiKM, CMEXHble C BEPLUMHON, ABNSAITCA TPEYroNbHbIMU, OCTasibHble
AYelikn — YeTblpexyrosibHble.

B TpexmepHOM MpPOCTPaHCTBE fYeilkM, CMeXHble C BEPLUMHOW, SBAAIOTCA NMPaMUAAIbHbIMU,
OoCTasibHble iYeNKN — LecTUrpaHHbIe.

MpumeyaHune — Tlpumepsbl CETOK C NMMPaMUaasibHON TONooOrneld nokasaHbl Ha pucyHkax 4, 7 n 9.

tetrahedral — cTpykTypupoBaHHasi CceTka, KoTopas $BASEeTCH /fIMHeliHO/i B  OfHOMEpPHOM
MPOCTPAHCTBE, TPEYrofibHO B [ABYXMEPHOM MPOCTPAHCTBE, W TeTpasApaibHOWi B  TPEXMEPHOM
NpoCTpaHCTBe.

O6bIYHO CUMUTAIOT, UTO CETKA TaKOW PasHOBUAHOCTY B ABYXMEPHOM MPOCTPAHCTBE CXOAHA C CeKTopamu
Kpyra, a ojHa BepwuWHA aHaslIorMyHa UEHTPY OKPYXHOCTW, a B TPEXMEpHOM MNpOCTPaHCTBe nofo6Ha
cekTopam cpepbl, Y KOTOPbIX TOUYKA BEPLLUMHLI TETPA3Apa aHanornuHa LeHTpy cdepbl.

[r,

[M.1]

PucyHok 9 — TpexmepHas nupamufanbHaa cetka (npu 3HadeHusax /=5,j = 4, k = 3)
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B ABYyXMEPHOM NPOCTPAHCTBE SUENKU, CMEXHbLIE C BEPLUMHON, SABMSIOTCA TPEYrofbHbIMU, OCTafbHbIE
AYEHKN — YETbIPEXYTONbHbIE.

B TpexMepHOM MpPOCTPAHCTBE SYENKU, CMEXHbIE C BEPLUMHOW, SBMSIOTCA TETPAsApanbHbIMU, SYEIKK,
CMEXHble C peGpOM BEpLUMHBI — NATUTPAHHbIE, @ OCTamNbHLIE IYENKU — LUECTUTPAHHBIE.

MpumMeyaHune — lNpumepbl CETOK C NATUrPaHHOI TONOOrMER NoKasaHkl Ha pucyHkax 4, 7 u 10.

4.3 OnpepeneHusa o6bLEKTOB cxeMbl mesh_topology_schema

4.3.1 O6bekT array_based_unstructured_mesh

O6bekT array_based_unstructured_mesh siBnsietca Takum npeacraBneHMeM HECTPYKTYPUPOBaAHHOMN
CETKW, KOTOpO€E NPEeAHA3HAYEHO ANt MMHMMU3aUuMn 06beMa AaHHbIX 3a CYET TOFO, YTO B A4YelKax CETKU He
TpebyeTca iBHOro 0603HaYE€HUS1 BEPLLIVH.

EXPRESS-cneuvdukaums:

ENTITY array_based_unstructured_mesh

SUBTYPE OF (unstructured_mesh);

cells : ARRAY [1:cell_count] OF vertex_defined_cell;

WHERE

wr1 : SELF\mesh.index_count = 1;

END_ENTITY;

(*

OnpeaeneHve aTtpuOyToB:

cells — ob6vektol vertex_defined_cell, npeacrasnsiowpme 3agaHHble BeEpLUMHAMM  SYENKM,
obpasytoLume CeTky;

cell_count — (Hacneagyembliit aTpubyT) KONUYECTBO SUYEEK B CETKE;

index_count — (Hacneagyemblii aTtpubyT) KONMMYECTBO WHAEKCOB, TpebyemblX AnA YHWUKaNbHOrO
0603HAYEHNA BEPLUUH UITN AYEEK CETKM.

PopManbHble NONOXKEHUS:

WR1. 3HaueHune atpubyta index_count 4OMmKHO ObiTb paBHbIM 1.

4.3.2 O6bekT array_based_unstructured_mesh_and_vertices

Obvekt array_based_unstructured_mesh_and_vertices saBnsetrcsa TakuMm noaTunoM obObekTa
array_based_unstructured_mesh, «koTopbii npeacTaBnsieT HECTPYKTYPUPOBAHHYIO CETKY, BEPLLUMHbI
KOTOpPOW SIBHO 0003HAY€eHbl U YNOPAZOYEHDI.

EXPRESS-cneundukauus:

ENTITY array_based_unstructured_mesh_and_vertices

SUBTYPE OF (array_based_unstructured_mesh);

vertex_count : INTEGER,;

vertices : ARRAY [1:vertex_count] OF UNIQUE vertex;

WHERE

wr1 : all_mesh_vertices(SELF);

END_ENTITY;

(*

Onpegenexnve aTpudyToB:

vertex_count — 41CNoO YHUKaNbHbIX BEPLUNH CETKU;

vertices — MacCuB YHUKAmNbHbIX BEPLUMH SYEEK CETKU.

$opmManbHble NONOXKEHUS:

WR1. 3neMeHTbl MaccuBa, Urpaiollero ponb atpubyra vertices, AOIKHbI BKIIOYaTh BCE BEPLUMHbI
CETKN U AOMKHbI ObITb YHUKANbHBIMU.

4.3.3 O6bexkT cell

O6vekt cell sBnsetca Takum noaTunom obbekrta topological_representation_item, koTopblii
npeacrasnseT MaHndona-o0bLEKT C rpaHuLen.

EXPRESS-cneundmkaums:

*'

ENTITY cell

SUPERTYPE OF (ONEOF(cell_of_structured_mesh, vertex_defined_cell))
SUBTYPE OF (topological_representation_item);

description : text;

10
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dimension : INTEGER;
END_ENTITY;

OnpepaeneHve aTpubyToB:

description — onucasue;

dimension — Tononoruyeckasa pasmepHoCcTbL obnacru.

4.3.4 OobekT cell_with_explicit_boundary

Oovekt cell_with_explicit_boundary snaBnsetca Takum noaTunom obbekta cell, KoTopeli

npeAcTaBnaeT A4enky ¢ 3afaHHOWN rpaHuLe.

(*

EXPRESS-cneundukauums:

ENTITY cell_with_explicit_boundary

SUBTYPE OF (cell);

boundary : SET [1:?] OF topological_representation_item;
END_ENTITY;

Onpegenexve aTpubyToB:

boundary — anemeHTbl, 06pasytoLme rpaHuuy obnacru.

4.3.5 O6bekT cell_of_structured_mesh

O6vekT cell_of_structured_mesh npegcrasnser naeHTMdnUMpyeMyto sueiiky CTPYKTYPUPOBaHHON

CeTKu, npeacTaBneHHon 06bekTom structured_mesh.

(*

EXPRESS-cneundukaums:

ENTITY cell_of_structured_mesh

SUBTYPE OF (cell);

the_mesh : structured_mesh,;

cell_identifier : ARRAY [1:index_count] OF INTEGER;
DERIVE

index_count : INTEGER := the_mesh\mesh.index_count;
END_ENTITY;

Onpegenexune aTpubyTOB:

the_mesh — o6bekT structured_mesh, npeacraBnsoLWLmii CTPYKTYPUPOBAHHYIO CETKY;

cell_identifier — nHaekcol a4enku;

index_count — konM4ecTBO MHAEKCOB, TPEOYEMbIX ANA YHUKANbHOW uaeHTUMKaLUM BEPLUMHBI UNK

SMENKN CETKM.,

4.3.6 O6bekT explicit_unstructured_mesh
O6wekt explicit_unstructured_mesh npeacraensieT pasHOBMAHOCTb MNpPeACTABMNEHHON OBBLEKTOM

unstructured_mesh HeCTPyKTYpUpOBaHHOW CETKWM, YTO NOXoxe Ha 3agaHHoe B MICO 10303-104, HO He
pPaBHO3HAYHO eMy.

(*

EXPRESS-cneuudukaLus:
*
)
ENTITY explicit_unstructured_mesh
SUBTYPE OF (unstructured_mesh);
explicit_model : fea_model,
cells : ARRAY [1:cell_count] OF UNIQUE element_representation;
END_ENTITY;

OnpeaenexHune aTtpubyToB:
explicit_model — koHeYHO-aneMeHTHas Moaenb;

cell_count — (Hacneayembiii aTpubyT) KOMUMYECTBO SNEMEHTOB, MNPEACTABIEHHbIX OObekTamu
element_representation;

cells — Habop npeactaBneHHbix oObektamu element_representation anemeHToB, 06pasylowmx
CeTKy.

11
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HedopmanbHble NOSIOXKEHUS:

IP1. Kaxxabii anemeHT Habopa cells, npeacraBneHHbin 06bekTom element_ representation gomkeH
npuHaanexarb KOHEYHO-3NEMEHTHOW MOoAenu, NpeACTaBfeHHOW OObLeKTOM, wurparowmm ponb atpubyTa
explicit_model.

4.3.7 O6beKT extraction_of_structured_submesh

O6bekT extraction_of_structured_submesh aenaetca nogtunom o6bekta extraction_of _mesh u
npeacTaBnseT  OTHOLWEHWE  MeXay [ABYMS  npeacTaBreHHbiMu  ob6bektamm  structured_mesh
CTPYKTYPUPOBAHHbLIMI CETKAMU, MOKA3bIBAIOLLEE, YTO OJHA CETKA ABMAETCH YaCTbiO APYroN.

EXPRESS-cneundukaums:

ENTITY extraction_of_structured_submesh

SUBTYPE OF(extraction_of_submesh);

lower_vertex : ARRAY [1:whole_indices] OF INTEGER,;

used_indices : ARRAY [1:part_indices] OF INTEGER;

used_senses : ARRAY [1:part_indices] OF BOOLEAN;

DERIVE

whole_indices : INTEGER := SELF\extraction_of_submesh.whole\mesh.index_count;

part_indices : INTEGER := SELF\extraction_of_submesh.part\imesh.index_count;

WHERE

WR1: (MESH_TOPOLOGY_SCHEMA.STRUCTURED_MESH’ IN TYPEOF(

SELF\extraction_of_submesh.whole));

WR2: (MESH_TOPOLOGY_SCHEMA.STRUCTURED_MESH’ IN TYPEOF(

SELF\extraction_of_submesh.part));

END_ENTITY;

(*

Onpeaenenue aTtpubyToB:

part — oObekT structured_mesh, npeacTaBnAwWMN CTPYKTYPUPOBAHHYIO CETKY, SABNAIOLLYICA
4acTblo LEenoro;

whole — o06bekT structured_mesh, npeacraBnsAoOWMIA CTPYKTYPUPOBAHHYIO CETKY, SBNSAIOLLYIOCA
LenbiM;

lower_vertex — nono>xeHue BEPLUMHbI CETKM B LIENOM, KOTOpas ABMSAETCA Hayanom vactu (BblIGOpKM).
MonoxeHne 3agaeTcsd OTHOCUMTENBHO BCEX MHAEKCOB, UCMOMNb3YEMbIX B CETKE B LIENOM;

used_indices — MHAEKCbI CETKM B LIENIOM, KOTOPbIE TaKkkKe UCMNOMb3YIOTCA B 4acTh B TOM NOpsiake, B
KOTOPOM OHU UCMOSL3YIOTCH B YaCTU CETKM;

used_senses — COrnacoBaHHOCTb ANsl KaXaoro MCNonb3yemoro B 4actu (BbIOOpKe) wuHAekca,
3agaBaemas cneaylowmm o6pas3om:

— TRUE (uctuHa), ecnv B 4acTu CETKM MHAEKC UCMOMb3yEeTCA B TOM XXe HanpaBrieHWu, YTO U B CETKE B
Lenom;

— FALSE (noxb), ecnu B 4aCTu CETKM MHAEKC UCMONb3yeTcsi B 06paTHOM HanpaBneHuu;

whole_indices — uncno uHaekcos, TpebyeMbiX AN OAHO3HAYHOM MAEHTUPMKALMKU BEPLUMHbI UMK
S]MENKN B CETKE B LIENOM;

part_indices — uucno unHaekcoe, Tpebyembix AN OAHO3HAYHOW WMAEHTUMKALMM BEpLUMHbI UMK
SAAYENKN B YaCTu CETKE.

dopmanbHble NONOXKEHUA:

WR1. CeTka, paccMmaTpuBaemas Kak ceTka B LENoMm, AOMmkHa ObiTb npeacraBneHa OObLEKTOM
structured_mesh.

WR2. Certka, paccmaTpuBaeMasi Kak 4acTb CETKM, [JOomkHa ObiTb npeactaBneHa 0ObEKTOM
structured_mesh.

4.3.8 O6beKT extracrtion_of_submesh

O6bekt extracrtion_of_submesh npeacraensier OTHOWIEHWE MexXay CETKOW W MOACETKOM,
yCTaHaBnmBaloLee 10, YTO NOACETKA ABMAETCH YaCTblO CETKM.

EXPRESS-cneundukaums:

*

ENTITY extraction_of_submesh;

whole: mesh;

part: submesh; END_ENTITY;

(*

12
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Onpepaenexue aTpubyToB:

whole — ceTka, u3 K0OTopoW AenaeTcs Bbibopka NOACETKY;

part — pe3ynbTupyloLias noaceTka.

4.3.9 O6bekT extraction_of _submesh_by_cells

Ob6bekT extraction_of_submesh_by_cells SABNAETCA Takum noATUnoMm obbekTa

extraction_of_submesh, nocpeacrsom KoToporo BbiGopKka NoACETKN 3a4aETCA NePeUnUCIIEHNEM SUeek.

(*

EXPRESS-cneundukaums:

ENTITY extraction_of_submesh_by_cells
SUBTYPE OF (extraction_of_submesh);
cell_count: INTEGER,;

cells : ARRAY [1:cell_count] OF cell;
END_ENTITY;

OnpegeneHve aTpuByToB:

cell_count — uncno a4yeek, otbupaembix ana o6pazoBaHnsa NOACETKHY;

cells — konnekuua aueek, onpeaensitoLLMX NOACETKY.

4.3.10 O6nekT extraction_of_submesh_by_vertices

O6bekT extraction_of_submesh_by_vertices ABNseTCA Takum MoATUMNOM obbekTa

extraction_of_submesh, nocpeacrsomM KOTOporo BbIGOpKa NOACETKMN 384aeTCA NePEYUCTIEHNEM BEPLLKH.

MpumevyaHune — C nomowbio obbekTa extraction_of submesh_by_ vertices moxer ObiTb 3agaHa

nogceTka, MMerLaa MeHbLUYH TONONOrMYEeCKyo pa3MepHOCTb, YeM poanTeNibCkaa ceTKa (CeTKa B uenom).

(*

(*

EXPRESS-cneundukaums:

ENTITY extraction_of_submesh_by_vertices
SUBTYPE OF (extraction_of_submesh);
vertex_count: INTEGER,

vertices : ARRAY [1:vertex_count] OF vertex;
END_ENTITY;

OnpegeneHve aTpubyToB:

vertex_count — 4ucno BepwuH, oTonpaembix Ana 00pasoBaHMA NOACETKMK;

vertices — konnexkyms BepLUMH, onpeaensiowmX NoACETKY.

4.3.11 O6bekT indices_list

Mocpeacreom obbekTa indices_list 3apaeTcsa CNMCOK MHAEKCOB B MHOTOMEPHOM MacCUBe.

EXPRESS-cneundmkaums:

*

ENTITY indices_list;
nindices : INTEGER,;
indices : LIST [1:?] OF ARRAY [1:nindices] OF INTEGER,;

END_ENTITY;

OnpegeneHue atpubyToB:

nindices — 4ynucno nHgekcos, TpebyeMbix ANS 3a4aHUs1 YHUKANbHOTO 3NeMEHTA B MACCUBE;

indices — MHAEKCbI.

4.3.12 O6bekT indices_range

MocpeacrBoM obObekTa indices_range 3a4alOTCA HayanbHbI U KOHEYHLIN MHAEKCHI NogauanasoHa

MHOrOMepHOro maccuea.

EXPRESS-cneuudukaums:

ENTITY indices_range;

nindices : INTEGER,;

start : ARRAY [1:nindices] OF INTEGER;
finish : ARRAY [1:nindices] OF INTEGER,;

13
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END_ENTITY;
(*

OnpegenexHue aTpnbyToB:
nindices — 41cno UHAEKCOB, TpebyeMbIx ANSA 3a4aHUSA YHUKANBHOTO 3NeMEeHTa B MacCUBE;

start — MMHMManbHbIE MHAEKCHI, COOTBETCTBYIOLLUME HAYaribHOMY yriy noaaunanasoHa;

finish — makcumanbHble MHAEKCbI, COOTBETCTBYIOLLME KOHEYHOMY YIIy nogaMana3oHa.

4.3.13 O6bekT mesh

MpeacTaBnsOWMiA CETKY, COCTOALLYIO U3 OAHOIN unn 6onee sivyeek, 00bLEKT mesh sABnseTca noaTMNOM
obbekTa topological_representation_item. CeTka ABMNSAETCA OCHOBOI BCEX MPEACTaBNEHUN peLueTyaTon
Tononoruun. CyLLeCTBYET HECKOMbKO COCOD0OB NPEACTABIIEHUSA CETKM.

EXPRESS-cneundukauus:

*°

ENTITY mesh

ABSTRACT SUPERTYPE OF (ONEOF(structured_mesh,

unstructured_mesh) ANDOR submesh)

SUBTYPE OF (topological_representation_item);

description : text;

index_count : INTEGER,;

END_ENTITY;

(*

Onpenenexve aTpubyToB:
description — 4uncno uHagekcos, Tpebyembix AN YHUKANbHOW MAESHTU(PUKALIMN BEPLLMHBI UNN AYEKU

CeTKH;
index_count — yncno uHaekcos, TpeGyembixX Anst YHUKANbHON MAEHTUDUKALMMN BEPLUMHBI NN AUENKU
CeTKM.

MpumedyaHue — Hactoawmit  obwekt HacrmeayeT OT cBoero cyneptuna topological_
representation_item aTpuGyT name Tuna label.

4.3.14 O6bekT mesh_derived_maths_space
Mocpeacteom o6bekta mesh_derived_maths_space ocCywecTBnsieTcs CBa3b 3HAYEHUN [AHHBLIX C
CETKOMN.

MpuMmevyaHue — CeaAsb HauuHaeTcA C obObekta property_distribution_description, aTtpubyr
math_function kotoporo umeet Tun math_function (B faHHoMm cniyvae TabnuuHan gyHKUMS), AUANA30H 3HAYESHWIA U
obnacTb onpefeneHnst KOTOPOK cooTBETCTBYHOT TUNY maths_space. Takum o6pa3oM 3afaeTcs CBA3L C CETKOM.

EXPRESS-cneundukaums:

ENTITY mesh_derived_maths_space
SUBTYPE OF (maths_space);
description : text;

name : label;

id : identifier;

the_mesh : mesh,;

kind : mesh_maths_space_type;
END_ENTITY;

(*

OnpeaeneHve aTtpubyToB:

description — onucaHue;

name — AOCTYNHbIA ANSA MHTepnpeTauun none3osarenemM ngeHTudukarop;
id — naeHTudukarop;

the_mesh — o6vekT mesh, npeacraensaoLuii CETKY;

kind — Bua ceAsn.

4.3.15 O6bekT array_based_unstructured_mesh

Mocpeacreom 00vekTa product_of_mesh 3agaeTcsi OTHOLLEHUE MeXay:

- ABYMS OnepaHaaMm — CETKOW pa3aMepHOCTM 1 1 CETKOWM pasMepHOCTH 1,

14
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- MpousBeAeHnEeM, SABMAIOLWMUMCA CETKOW pasMepHoCTM (n + 1), 4TO MOKasbiBaeT, 4YTO CeTka
pasmepHOCTM (n + 1) ABNAETCH AeKapTOBLIM NPOU3BEAEHNEM ONepaHaoB.

B npousBeaeHun cyLLecTByeT CrieayoLmin Nopsaok a4eek n BepLUnH:

- ayeika i + n (j — 1) NpoM3BOAHON CETKM COOTBETCTBYET AYENKE i NepBOro onepaHaa u ayeiike j
BTOpOro onepaxaa, rae n — obLyee YNCno siYeek NepBoro onepaHaa;

- BepwmHa i + m (f — 1) nponM3BOAHON CETKM COOTBETCTBYET BEPLUMHE i NEPBOro onepaHaa u BepLUnHe
Jj BTOpOro onepanaa, rae m — ofLee Yucno BEPLLUMH NEPBOro onepaHaa.

EXPRESS-cneundukaums:

ENTITY product_of_mesh;

operands : LIST [2:2] OF mesh;

product : mesh;

WHERE

WR1 : (this_schema+ .STRUCTURED_MESH’ IN TYPEOF(operands[1])) AND

(this_schema+.STRUCTURED_MESH’ IN TYPEOF (operands[2])) AND

(this_schema+.STRUCTURED_MESH’ IN TYPEOF (product));

WR2 : operands[1].index_count = 1;

WR3 : operands[1].index_count + operands[2].index_count

= product.index_count;

END_ENTITY;

(*

Onpenenexue atpubyToB:

operands — aBa o6bekTa mesh, npeacraBnswoLLMe CETKM, ANS KOTOPbIX CTPOUTCA NPOU3BEAEHUE;

product — o6bekT mesh, npeacraBnalOWNI CETKY, ABNAIOLLYIOCA AEKapTOBLIM NPOM3BEAEHNEM ABYX
onepaHgoB.

dopmanbHbie NONOXKEHUA:

WR1. Bce ceTkn AOMKHbl OblTb CTPYKTYPUPOBAHHbLIMU CETKaMu, NPeaCTaBfeHHbIMU O0bEeKkTammu
structured_meshes.

WR2. O6bekT, npeacTaBnaoLWuii NepBbIi onepaHa, A0MKeH MMeTb 3HavyeHne atpubyTta index_count,
324aI0LLEero YNcno NHAEKCOB, paBHbIM 1

WR3. Y obbekrta, npeAcTaBnALEro CeTKy, SBNSAIOLYIOCS NMpou3BeaeHUEM, 3HayeHue atpubyta
index_count, 3agatowwero Yncno MHAEKCOB, AOSMKHO PaBHATLCA CyMMe 3HadeHun atpubyTtos index_count
06bEeKTOB, NPEeACTaBMALLMUX CETKU, ABNALLMECH onepaHaaMu

4.3.16 O6bekT rind

Mocpeacreom obbekta rind ONUCLIBAETCS MHOXECTBO, CBSA3aHHLIX CO CTPYKTYPUMPOBAHHOW CETKOW
BHELLHUX MSI0CKOCTEN.

EXPRESS-cneundukaums:

*°

ENTITY rind;

index_count : INTEGER,;

planes : ARRAY [1:2*index_count] OF INTEGER,;

END_ENTITY;

(*

Onpenenexne aTpubyToB:

index_count — 4ncno nHAekcoB, TPebyeMbIX AN 3a4aHUS CChINKU Ha BEPLUKHY;

planes — 3agaeT MHOXECTBO BHELLIHWX NIIOCKOCTEN, COEANHEHHbIX C MUHMMANbHOW U MakCMManbHOW
rpaHsaMu CTPYKTYPUPOBAHHOW CETKM. B TpexmepHOM NPOCTPaHCTBE KaXXAOW M3 NIOCKOCTEW C MHAEKCOM N
OyeT COOTBETCTBOBATb CrNeAyoLLas rpaHb:

n=1—i-min n =2 —j-max
n =3 —j-min n =4 —j-max
n=5 —k-min n =6 —k-max.

Tpumep — [ns mpexmepHoli cemku, umeroweli pazmep 'adpa’ pasHbim lIxJIxKK, 3HayeHue ampubyma
planes, pasHoe [a, b, c, d, e, f] nokasbieaem, ymo Auana3oH uHOeKkcoe cemku ¢ eHeuHell o6oso4kol 6ydem
credyrouwum:

ir(1-a,ll +Db);
J(1-c¢,Jd +d);
ki(1-e, KK+f).
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4.3.17 OO6bekT structuredjnesh

CTpyKTypupoBaHHasa ceTka, npeactaBneHHas o6bekToM structured_mesh, uMeeT perynsipHyt
Tononoruto.  CTpyKTypupoBaHHas ceTka, npeactaBsieHHas o6bektom  structured_mesh, umeer
napameTpuyeckyto CUCTeMy koopauHart. [lapameTpuyeckMe CUCTEMbl KOOpPAWHAT ANA Of4HO-, ABYX- U
TPEXMEPHON CeToK MokalaHbl Ha pucyHkax 11— 13.

»l

[]
O C ©
PucyHok 11 — MapameTpuyeckas cuctemMa KOOpAUHAT A1 O4HOMEPHON CTPYKTYPUPOBAHHON CETKM

0,1) (1,12

V

(0.0 (1,0)

PucyHok 12 — lMapameTpuyeckas cucteMa KoOpAMHAT 415 ABYXMEPHOI CTPYKTYPUMPOBAHHOW CeTKU

[na kaxgon npepctaBneHHol o06bekTom structured_mesh s4veilkn CTPYKTYPUPOBAHHOW CeTKy,
napameTpuyeckas cuctemMa KOoOpAMHAT WAEeHTWYHA napaMeTpuyeckoli CUCTeMe KoopAuMHaT CeTku, 3a
UCK/IOYEHNEM CMELLEeHNs Havana KoopauHaT. BepwuHbl (/; ¥ K) TpexmepHoOi ceTku pasMepom /1, T U p
AYeek NMeT napameTpuyecKkme KoopanHaTbl:

((/—D)n; (< 1)/p).

EXPRESS-cneyundukaums:

*

ENTITY structured_mesh

SUBTYPE OF (mesh);

vertex_counts : ARRAY [1:SELF\mesh.index_count] OF INTEGER,;

cell_counts :ARRAY [1:SELF\mesh.index_count] OF INTEGER,;

kind : structured_mesh_type;

END_ENTITY;

(*
(L1131

(110 11)

(1,0,0)

PucyHok 13 — lMapameTtpuuyeckas cucteMa KoopAMHaT A1 TPEXMEPHON CTPYKTYPUPOBAHHOMN CETKM

16
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Tabnuuya 1 — Yucno BeplUMH B CTPYKTYPUPOBAHHOIA ceTke, NpeAcTaBneHHoi o6bekToM structured_mesh
Hmeno upekcos, MpamoyronbHas CeTka CeTka nupa- CeTka TeTpasgparnbHbIX
3afaBaemMoe aTpubyToM ceTka KMUHOBUAHBIX MUAaNbHBIX SNEMEHTOB
Index_count arnemeHToB 3neMeHToB
1 i i i i
2 ij Ji—-1)+1 Ji=-1)+1 ji-1)+1
3 ijk Jki-1)+ Kk Jk(i—1)+1 JkG -1 -2)(-1)

Onpenenexue aTpubyToB:

vertex_count — uyucno BepLUMH B KaXXAOM U3 HanpasneHuin cetku. lNMpousBeneHne 3nemeHToB
MaccuBa — 3TO YMCIO BEPLLUH, ONpeAEensIomMX CETKY (T.€. UCKMIoYasa BCe BHELLUHWE TOYkM). Yucna sepLumH
B PErynsipHbIX CETKax C OAHO-, ABYX- M TPEXMEPHON TOMONOrMAMU NpuBeAeHbl B Tabnuue 1, rae i, j u k
COOTBETCTBYKT  3neMeHTam MaccuBa  vertex_counts[1], vertex counts[2] u  vertex_counts[3],
COOTBETCTBEHHO:

cell_counts — 4ncno ayeek B KaXKAOM U3 HanpasneHuin ceTku. [pou3seaeHue aNemMeHTOB Maccuea
— 3TO YMCNO AYEEK BO BHYTPEHHEN YaCTU CETKY;

kind — Bug ceTku;

index_count — (Hacneagyembii) YMCINO MHAEKCOB, TPeOyeMbiX ANS YHUKaNbHOW UAEHTMdUKaLMK
BEPLUMHbI MNU SYEHKM CETKM, TO K& caMoe, YTO TOMonoru4eckas pasMepHOCTb CeTku (Hanpumep,
OHOMEpHas, TpexMepHasa u 1.4.).

4.3.18 O6bekT structured_mesh_with_rind

O6bekt structured_mesh_with_rind sBnserca Takum noaTunoM ob6bekta structured_mesh,
KOTOPbLIV NpeaCTaBnsieT CTPYKTYPUPOBAHHYIO CETKY C 3a1laHHbIMU BHELLHUMMU NMITOCKOCTSIMMU.

EXPRESS-cneuundukaums:

*°

ENTITY structured_mesh_with_rind

SUBTYPE OF (structured_mesh);

rind_planes : rind;

END_ENTITY;
(*

OnpeneneHne aTpubyToB:

rind_planes — cBsi3aHHble C CETKOW BHELLUHUE NNOCKOCTMU.

4.3.19 O6bekT submesh

Obvekt submesh sBnserca Takum noaTunoMm obGbekta mesh, KoOTOpbIM nNpeacTaBnseT CeTky,
ABNAIOLLYIOCS 4acTbio APYron ceTku. loaceTtka cBAsaHa C MNOSHOW POAUTENbCKOW CETKOM OTHOLUEHWEM,
3agaBaeMbiM 06bekToM extraction_of_submesh. Auelikn nogceTkn He 005a3aTENbHO CBA3AHbDI.

EXPRESS-cneundwmkauums:

*

ENTITY submesh

SUBTYPE OF (mesh);

END_ENTITY;

(*

4.3.20 O6bekT unstructured_mesh

ObbekT unstructured_mesh npeacraBnsaeT HECTPYKTYPUPOBAHHYIO CETKY, COCTaABINEHHYIO U3 A4eek,
rae siueriku He o0OpasyloT perynspHoro wabnoHa u )opMma sueek CeTKM He SABNAETCSA OJHOPOAHON. S4eiku
MMEIOT BEPLLUMHBbI HA KOHLAX pebep aqenku, a Talke MOryT UMETb y3nbl Ha pebpax aqeliku, rpaHsax SYenku u
BO BHYTPEHHEW 06nacrTu auemnku.

KoHuenTyanbHO HECTPYKTYPMPOBAHHAA CeTKa COCTOUT M3 BEPLUMH CETKU U Aveek, obpasylowmx o6bem
CeTku. Aueliku HECTPYKTYPUPOBAHHOW CETKN AONMKHbI ObiTb COEAUHEHDBI 3@ CYET TOr0, YTO Kaxaas U3 adeek
MMEEeT, N0 MEHbLUEW Mepe, OAHY BepLuMHy, OOWyl C Apyron s4verkon. Popma KaKaoW AYEenKu
HECTPYKTYPUPOBAHHOW CETKM 3a4aEeTCA SIBHO.

MpuMmevyaHune — BepwuHa B yrny s4eikn — 3TO BEpLUUHA SHEKN.

17
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EXPRESS-cneuyudukayms:

*

ENTITY unstructured_mesh

ABSTRACT SUPERTYPE OF (ONEOF(array_based_unstructured_mesh,
explicit_unstructured_mesh))

SUBTYPE OF (mesh);

cell_count: INTEGER;

END_ENTITY;

OnpepgeneHue atpubyToB:
cell count — uncno Ayeek B ceTke.

NuHeiiHasn +92
+2
KBagpaTuuHast 3
Kybuueckas 1+ *9

PucyHok 14 — JluHeliHble, KBagpaTU4Hble U KybGUYeckue nuHeliHble sveliku

Ta6nuya 2 — Pebpa TPeyrosibHbIX, YeTbIPEXYTO/bHbIX Y MHOTOYrO/IbHbIX S4eek
TpeyronbHUK YeTbIpexyronbHuK N-YyronbHUK
Pe6po BepLmHbl Pebpo BepLunHbl Pe6po BepLumnHbl
1 1,2 1 1,2 1 1,2
2 2,3 2 2,3 2 2,
3 31 3 3 4 3 3 4
4 4, 1 n n 1
Ta6nuya 3 — Peb6pa WeCcTUrpaHHbIX, KNMHOBUAHbLIX TeTpasgpasbHbiX U NupamMugasnbHbiX gueek
LWecTurpaHHnk KnuH TeTtpaagp Mupamnga
Pebpo BepLmnHbl Pebpo BepLumnHbl Pe6po BepLumnHbl Pe6po BepLwuHbl
1 1 2 1 12 1 12 1 1,2
2 2,3 2 2,3 2 2,3 2 2,3
3 3 4 3 31 3 31 3 34
4 4,1 4 4,5 4 1 4 4 4,1
5 5 6 5 5 6 5 2, 4 5 15
6 6, 7 6 6, 4 6 3, 4 6 2,5
7 7,8 7 14 7 35
8 8,5 8 2,5 8 4,5
9 15 9 3,6
10 2,6
n 3,7
12 4, 8

18



FOCT P MCO 10303-52—2015

19



FOCT P NCO 10303-52—2015

20



Nu eiinan recTP NCO 10303-52- 2015

KY6uyeckas



22

Kybunueckas

°CTpWnCO 10303-52—

JTinHelyaq

2015



FOCT P MCO 10303-52—2015

PucyHok 19 — JInHeliHble, KBagpaTUUHble U KyGuUyeckue TeTpasgpasibHble SUeiku

Tabnunuya 4 — [paHy WeCTUrpaHHbIX, KIMHOBUAHbIX, TETPAa3ApasibHbIX U NMpaMuganbHbiX aueek

LecTurpaHHuk KnuH TeTpasagp Mupamnga

[paHb BepLunHbl paHb BepLuuHbl [paHb BepLwunHbl ["paHb BepLuHebl
1 1432 1 132 1 12 3 1 1432
2 56,7 8 2 4,5 6 2 14 2 2 1,25
3 126 5 3 124,5 3 2,4, 3 3 2,35
4 3,7,6 2 4 2,365 4 341 4 3,45
5 3,48 7 5 14,6, 3 5 4,15
6 15 8 4
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Aueliky, onpegenseMylo ee BeplUMHAMM.

PucyHok 20 — JIUHeliHble, KBagpaTuuHbie U Kybudeckne nupaMuaasnbHblie sueiiku

4.3.21 O61bekT vertex_defined_cell

O6bekt vertex_defined_cell saBnseTca Takum noaTunom o6bekta cell,
Uncno BeplIMH 3aBUCUT OT TOMOJIOTMYECKOW (DOPMbI AYEiKU.

KOTOpbIii npeacTaBnset

fAyeiika MOXET MMETb BeplUMHbI Ha pe6pax, rpaHsiX W B CBOE BHYTpeHHeil o6nacTv. Haubosnbliee uncro
BEPLUMH Ha pebpax, rpaHsiXx U BO BHYTPeHHel 06/1acTy 3aBUCUT OT POpMbl 1 Nopsigka saueiiku.

24

EXPRESS-cneuundukayms:

*

ENTITY vertex_defined_cell

SUBTYPE OF (cell);

shape : cell_shape;

order: element_order;

vertices : ARRAY [1:vn_count] OF OPTIONAL vertex;
DERIVE

bound_count: INTEGER := cell_counts(SELF)[1];
edge_node_count: INTEGER := cell_counts(SELF)[2];
opt_node_count: INTEGER := cell_counts(SELF)[3];
required_count: INTEGER := bound_count + edge_node_count;
vn_count : INTEGER := required_count + opt_node_count;
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required_vertices : ARRAY [1:required_count] OF vertex
:= shorten_array(vertices, vn_count, required_count);
END_ENTITY;

(*

Onpeaenexne aTpubyTOB:
shape — Tononorn4yeckasn popma sa4eliku;

order — nopsiaoK reOMEeTPUYECKON UHTEPNONALNN SYENKMY;

vertices — BeplMHbl HAa KOHUax pebep ayeiku, a Tawke Ha pebpax, rpaHsix U BHYTPU AYENKM.
MonoxeHuwe B MacCHUBE y3na, Pa3MELUeHHOro B BEPLUMHE UM Ha pedpe, 3aBUCUT OT (POPMbI AYENKN U
3apaHo B rpacduyeckon popme B MCO 10303-104 (pucyHkn 10—39). 3aMeTumM, 4TO MHOTOYrONibHas A4enka
aBnsieTcs 0606LeHNeM TPEYFONbHON U YETbIPEXYTONMbHOW SUYEHKM.

MpumeyaHune — Ona ypoberBa GonblUMHCTBO pucyHkoe U3 MCO 10303-104 npeactaBneHo B
HacTosILLeM CTaHAapTe, HanpuMep Takue pucyHku 14—20, rae ys3nbl B BeplunHax U Ha pebpax o603Ha4YeHbl TOHKaMK.
BeplunHa, oTMeYeHHas Kak «1», UMeeT B MaccuBe NnepBblil UHAEKC, BepLUMHA, NOMEeYEHHas Kak «2», UMeeT B Maccuse
BTOpPOi UHAEKE U T.4. B Tabnuuax 2—4 npueegeHa uHdopmaLusa o pebpax u rpansax ns MICO 10303-104,

bound_count — 4ucno rpaHWYHbIX BepLuMH s4venku. OnpegenseTca 3HadeHuem arpubyTta shape,
3apawowero opMy AYENKu;

edge_node_count — u4KuCNO BHYTPEHHMX Y3MNOB SAYEWKU, PACMONOXEHHbIX HA pebpax A4venku.
OnpeaensieTcs coMeTaHMeM 3HadeHui atpubyToB shape, 3apaitowero copmy sueliku u order, 3agatowero
NoOpsiAOK UHTEPMONALMUH;

opt_node_count — BO3MOXHO€ YMCNO BHYTPEHHUX Y3MOB AYENKU, HE PaACNONOXEHHbIX Ha pebpax
Aaueiikn. OnpeaenseTca coveTaHWem 3HadeHun atpubytoB shape, 3apawowero dopmy sueikm u order,
3ajatoLero nopsaaoK UHTEPNONALMN.

MpumedyaHune — Ha pucyHkax 14— 20 BHyTpeHHUe y3nbl, HE NpuHagnexawue pebpam, o603HaueHbI
Kpy>KKaMmWu;

vn_count — o6Lee Yncno rpaHUYHbIX BEPLLUMH NIOC YACNO y3noB (kak Ha pebpax, Tak u BHe pebep);

required_vertices — maccuB BEpLUMH U Y3NOB fAYEiku, 38 MUCKMIOYEHUEM BHYTPEHHUX Y3NOB, HE
nexawmx Ha pebpax. Yncno anemMeHTOB paBHO 3HAYEHUIO aTpubyTa required_count.

4.4 OnpegeneHusn yHkumni cxembl mesh_topology schema

4.4.1 ®yHkuua all_mesh_vertices

dyHkuua all_mesh_vertices npuHumaeT B KadyecTBe BXOAHOrO apryMeHTa 3k3eMnnsp obbekra
array_based_unstructured_mesh_and_vertices 1 Bo3spawaeT 3HayeHue TRUE (ucTuHa), ecrnm BCe
BEPLUMHbI, BXOASLLME B HAOop, urpatowwmii pons atpubyTa vertices, TOUHO ABMSAIOTCA BEPLUMHAMU CETKM.

EXPRESS-cneundmkaums:

*

FUNCTION all_mesh_vertices(arg : array_based_unstructured_mesh_and_vertices)
: BOOLEAN;
LOCAL
vertex_set ;: SET OF vertex := [];
cell : vertex_defined_cell;
END_LOCAL;
REPEAT i := 1 TO arg.cell_count;
cell := arg.cells]i];
REPEAT j := 1 TO cell.vn_count;
vertex_set ;= vertex_set + cell.vertices]j];
END_REPEAT,;
END_REPEAT,;
IF (SIZEOF (vertex_set) <> arg.index_count) THEN
RETURN(FALSE);
END_IF;
REPEAT i := 1 TO arg.index_count;
IF (NOT (arg.vertices][i] IN vertex_set) ) THEN
RETURN(FALSE);
END_IF;
END_REPEAT;
RETURN(TRUE);
25
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END_FUNCTION;
(*

OnpeneneHus napameTpoB:
arg — ak3emnnap o6bekra Tuna array_based_unstructured_mesh_and_vertices.

BosBpawaemoe 3HauyeHme — TRUE (uctuHa), ecnu Bce BEpLUMHbBI, BXOASLME B HAGOp, urpatoLui
ponb aTpubyta vertices 06bekTa, UrpaioLLero posib napameTpa arg, TOYHO SIBMAIOTCA BEPLUMHAMMU CETKM,
nHaye — FALSE (noxw).

4.4.2 ®dyHkuua cell_counts

dyHkuua cell_counts npuHMmaeT B KayecTee BXOAHOMO aprymeHta ak3emnnaAp obbekra
vertex_defined_cell, npeacrasnsiowmii sueliky, U Bo3BpaLlaeT KONMYECTBO BEPLUMH U Y3NOB, TpebyeMbix
AN onpeaeneHns S4Yenku.

EXPRESS-cneuudumkaums:

FUNCTION cell_counts(arg : vertex_defined_cell) : ARRAY[1:3] OF INTEGER;

LOCAL

om1 : INTEGER := 0; -- (order - 1)

om1sq : INTEGER := om1**2; -- (order - 1) squared

vts : INTEGER; -- number of bounding vertices

eds : INTEGER; -- number of edges

gf . INTEGER := 0; -- number of quadrilateral faces

tf: INTEGER := 0; -- number of triangular faces

result : ARRAY [1:3] OF INTEGER := [0,0,0];

END_LOCAL;

CASE arg.order OF

linear:om1:=0;

quadratic : om1 :=1;

cubic : om1 = 2;

OTHERWISE : RETURN(result);

END_CASE;

om1sq := om1**2;

CASE arg.shape OF

single :

BEGIN

vis :=1;eds :=0;qf:=0;tf:=0;

result[1] := wvts;

result[2] :== om1*eds;--0,0,0

result[3] :=0;--0,0,0

END;

line :

BEGIN

vis == 2; eds :=1,; gf :=0; tf .= 0;

result[1] := wvts;

result[2] := om1*eds; -0, 1, 2

result[3] :==0;--0,0,0

END;

quadrilateral :

BEGIN

vis :=4;eds :=4;qf :=1;tf:=0;

result[1] := vts;

result[2] := om1*eds; -- 0,4, 8

result[3] := om1sq*qf;-- 0,1, 4

END;

triangle :

BEGIN

vts == 3;eds :=3;qf :=0; tf .= 1;

result[1] := wvts;

result[2] := om1*eds;-- 0, 3,6

result[3] := (om1-1)*tf, -- 0, 1

CASE arg.order OF
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(BO3MOXKHbIX) BHYTPEHHUX Y3108, HE PACMOSIOMKEHHbIX HAa pebpax.

linear : result[3] :=0;-- 0

END_CASE;

END;

polygon :

BEGIN

vts ;= arg.vn_count; eds := arg.vn_count;
result[1] := uts;

result[2] := 0;
result[3] := 0;
END;
hexahedron :
BEGIN

vis ;= 8; eds :=12; gf :=6; tf :=0;
result[1] := vts;

result[2] := om1*eds; -- 0, 12, 24
result[3] := om1sqg*(gf+om1); -- 0, 7, 32
END;

wedge :

BEGIN

vis :=6; eds :=9; gf .= 3; tf .= 2;
result[1] := vts;

result[2] := om1*eds; -- 0, 9, 18
result[3] := om1sqg*gf + om1*f; -- 0, 3, 16
END;

tetrahedron :

BEGIN

vis :=4; eds :=6; qf ;= 0; tf ;= 4;
result[1] := vts;

result[2] := om1*eds; -- 0, 6, 12
result[3] := (om1-1)*tf, - 0, 4
CASE arg.order OF

linear : result[3] :=0;--0
END_CASE;

END;

pyramid :

BEGIN

vis ;= 5; eds :=8; qf :=1;tf .= 4;
result[1] := uts;

result[2] := om1*eds; -- 0, 8, 16
result[3] := om1sqg*qf + (om1-1)*tf; -- 1, 9
CASE arg.order OF

linear : result[3] :=0;--0
END_CASE;

END;

END_CASE;

RETURN(result);
END_FUNCTION;

OnpegenexHva napaMeTpos:
arg — 00beKT, NpeACTaBNALMNIA SYERKY.

rOCTP NUCO 10303-52—2015

BosBpawaemMoe 3HauyeHuMe — MaccuB M3 Tpex 3HadeHuin Tuna INTEGER, (uenoe), rae nepsbii
3MeMeHT MaccmMBa — 3TO YUCIO BEPLUMH, ONpeaensaioWmnx rpaHuLbl SHeiku, BTOPON 3NeMEHT — 3TO YMCIO
BHYTPEHHUX Y3MOB, PACMONOXEHHbIX HA pebpax, M TPEeTUA JNEeMEHT — 9TO MAaKCUMANbHOE YUCNO

4.4.3 ®yHkuua shorten_array

®yHkuua shorten_array npuHMMaeT B KayeCTBE BXOAHOrO aprymeHTta OAHOMEPHbIA MAacCuB W
BO3BpaLwlaeT 6onee KOPOTKMA OAHOMEPHBLIA MacCcuB, CoAep kaliuii nepeble newl 3nNemMeHTOB BXOAHOrO
mMaccuBa, rae newl — 3To napameTp UEenoro Tuna, 3ajaioLuii pasmep pesynbTUPYIOLLErO MaccuBa.
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EXPRESS-cneundukaums:

FUNCTION shorten_array(longa : ARRAY OF GENERIC : T;
oldl, newl : INTEGER) : ARRAY OF GENERIC : T;
LOCAL

shorta : ARRAY [1:newl] OF GENERIC : T;
END_LOCAL;

IF (newl > oldl) THEN

RETURN(?);

ELSE

REPEAT i ;=1 TO newl;

shorta[i] := longali];

END_REPEAT;

RETURN(shorta);

END_IF;

END_FUNCTION;

(*

OnpeaeneHusa napaMeTpoB:

longa — “CX0aHbI Maccus;

oldl — yucno anemMeHTOB B Maccuee, urpairoLlemM ponb napameTpa longa;

newl — cokpalleHHOE YNCO SNEMEHTOB B PE3YNbTUPYIOLLIEM MacCuBe.

Bo3Bpawaemoe 3HaY€HUEe — YKOPOUEHHbI MaccuB, UMEIOLLMIA ANUHY, 3aaHHYI0 apryMmeHToM newl.

4.4.4 ®dyHkuua this_schema

®yHkuma this_schema Bosepaiuaet sHayeHue tuna STRING (cTpoka), cogepxallee HauMeHoBaHue
CXEMbI.

EXPRESS-cneundukauus:

FUNCTION this_schema : STRING;

RETURN(CMESH_TOPOLOGY_SCHEMAY);

END_FUNCTION;

(*

Onpeaenexus napaMeTpoB:
Bo3sBpaiujaeMoe 3HaYeHUe — HaMMEeHOBAHME CXEMbI B BEPXHEM perucTpe.
EXPRESS-cneundukaums:

*'

END_SCHEMA; -- end of mesh_topology_schema
(*

5 Cxema Mesh connectivity (CBA3HOCTbL CETOK)

Danee npeacrtasneH ¢pparmeHt EXPRESS-pgeknapaumu, ¢ KOTOPOM HAYUHAETCA ONUCAHUE CXEMbl
mesh_connectivity_schema. B Hem onpegeneHbl HE0OX0AUMbIE€ BHELLUHUE CCbISKM.

EXPRESS—cneundumkaums:

*

SCHEMA mesh_connectivity_schema;
REFERENCE FROM mesh_topology_schema -- ISO 10303-52
(mesh,
unstructured_mesh,
structured_mesh,
mesh_location,
indices_group,
indices_range);
REFERENCE FROM mathematical_description_of_distribution_schema -- ISO 10303-51
(property_distribution_description);
REFERENCE FROM mathematical_functions_schema -- ISO 10303-50
(listed_real_data);
REFERENCE FROM support_resource_schema -- ISO 10303-41
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(identifier,
label,
text);

(*

MpumeuvyaHne — Cxembl, CCbUIKA Ha KOTOpble MNPVBEAEHbI BbIle, MOXHO HalTM B CReAyLNX
ctaHgaptax cepun MCO 10303:

mesh_topology_schema — pasgen 4;

mathematical_description_of_distribution_schema — WNCO 10303-52;
mathematical_functions_schema — WCO 10303-50;
support_resource_schema — WCO 10303-41.
5.1 O6wume NonoxeHuns
B HaCTOFIU.I'eVI cXxeme gaHbl onpegeneHne n onncaHne CTpyktyp, onmcbiBawoWwnXx CBA3N Ha CTblKe CETOK.
5.2 OcHoBoOMoMaratowmne KoOHUenumm n NnpeanonoxeHus
CTblK CETOK MOXeT ObiTb rpaHuMyawum Wuan ¢ nepekpbiTMeM. [paHuyawmini  CcTbiKk MOXET ObiTb
cornacoBaHHbIM UK paccoriacoBaHHbIM. B HacTosdlWwem pas3aesie onncaHbl N NoKa3aHbl Takue CTbIKWU.

MpumeuvaHne — HapucyHkax 21— 23 nokasaHbl TpU TUMA CTbIKOB CETOK.

Mpumep — Ha pucyHke 21 nokasaH rpaHuyalnii CThiK CETK/A OAMH K OAHOMY, Ha3blBaeMblii
TaKXKe COrslacoBaHHbIM WAW HenpepbiBHbIM Mo CO. CTbIK — 3TO M/OCKOCTb MPUHaANexaw,nx
CMEXHbIM ceTKaM BepLUMH, KOTOpPble COBNaAald T (PU3NUYECKN (T.e. UMEIOT OAUHAKOBbIE 3HAYEHUS
koopauHaT). [lepneHAVKYNsipHble CTblKy KOOPAMHATHbIE JIMHUM CETOK HenpepbiBHbI MNpwu
nepexone OT OAHOW CETKU K APYroi. B TpexmepHOM NpocTpaHCTBe rpaHuyaliuii cTblK O4UH K
OAHOMY BCerfa siB/isse TCs IOrMYeckn NpsiMmoyrosibHoi 061acThblo.

e CTbIKOBOYHbIE Y3/ibl neBoii ceTku

PucyHok 21 — T[paHuyalinii CTbiK OAUH K OAHOMY

MprMep — BToOpOW TWN CThika — 3TO0 PaccoriiacoBaHHblil rpaHuyaLLnii, Korga ABe CeTKU KacawTcs,
HO He nepecekalwTcs (3a UCK/MOYEeHWEeM BEPLIUH U TpaHeil sueek B NIOCKOCTM CThbika). Haxogawuecs B
MIOCKOCT U CThlKa BEPLUUHBI, OTHOCSLMECS K pasdHbiM ceTKaM, He 06s3aTe/lbHO coBnajaln T usnvecku. Ha
pUcyHKe 22 0603Ha4YeHbl OTHOCALLMECS K /IEBON M3 CETOK BEPLUMHbI U LLEHTPbl rpaHeil, pacnofoXeHHble Ha
CTbiKe. B 3-MepHOM NpocTpaHCTBE BEPLIMHbI CETKM, 06pasyoL e CTbIKOBOUHbIV NOCKYT, HE 06A3aTeNbHO
06pasy T NOrMYECcKU NPSIMOYTO/IbHY0 06/1aCThb.

CTbiK TPETbEro TMNa HasblBaeTCs MepekpbiBalOWMWM U UMeeT MEecTo B TeX c/lydasix, Korga f4Be CeTku
nepekpbiBalTCsA. B TpexmepHOM MpoOCTpaHCTBE MepekpbiTue ABNSeTCS TpexmepHoi o6nacTbio. [Mpu
nepekpbiBalolWeM CTbike OfHAa W3 ABYX CETOK MMeeT NpeumyuliecTBo. OTWM ycTaHaB/vMBaeTcs, Kakoii u3
COCTAaBOB B 06nacTX  NepekpbITUA coxpaHsieTcs, a kKakoii ypansetcs. O6n1acTb ceTku, rAe cocTas
yhanseTtcs, Ha3blBAeTCs Ablpoii MepekpbiTUS, a BEpLUMHbI CEeTKM, 06pasyllyne KOHTYp Ablpbl, Ha3blBalTCS
06paMNALLMUMUN TOUKAMMU.
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-nexakuine Ha CTblke BepLUnHbI NIeBOW CeTKM;

- Nexalle Ha CTblke LeHTpbl rpaHei
NIEBOI CETKM

PucyHok 22— PaccornacoBaHHbIi rpaHuyalyii CTbiK

- o6pamMnsole TOYKM (BEPLIUHBbI) NeBOW CETKM;

- NpuHagnexauwme K Ablpe NepekpbiTUA TOYKMW
(BEPWMWHLI) NEBOI CETKMN

PucyHok 23— CTblK C NepekpbiTUEM

Mpumep — Ha pucyHke 23 uzobpaxeHa o6n1acTb NEPEKPbITUA MeXAy ABYMs ceTkamu, rae ceTka,
n3obpaxeHHas cnpaea, MMeeT MNPeuMyLLecTBO Nepef CeTKoW, ulobpaxeHHON cnesa. O6GO3HAYEHHble Ha
pucyHke 23 TO4YKM — 3TO0 NpuHagiexalme neBoli ceTke o6pamnsioLLMe TOYKN U TOUYKN Ablpbl NepekpbliTUs.
B foMosiHEHME K 3TOMY, A4/ CETKU, UMELLEed NPeMMyLecTBO, A0/HKHbl 6bITb 0603HAYEHbI BCE FPaHUYHbIE
TOUKM (T.€. BEPWMHbI HA FPAHUYHbIX rPaHAX), KOTOpble PacnosioXeHbl BHYTpy 061acTy NepexkpbiTUs.

CTbiKM C MepekpbITUEM MOryT BK/IHOYATb HECKO/IbKO C/0EB 06pamMsioWmnx TOYEK, OYEpPUYMBAMLLUX
NMycTOTbl M TOYEK Ha rpaHuLax ceTok.

[ns paccornacoBaHHbIX TPaHUYHbIX CETOK W CTBIKOB C NMEpeKpbITUEM, MOKA3aHHbIX HA pPUCYHKax 22 u
23, neBas ceTka SIBNAeTCS NpuUHUMatouLeil ceTkoil, a npaBasi cetka — [O0HOPCKOl CeTKoA.

BepLlwuHbl ceTkn, BXoAsAWMe B CTbIK CETOK, 0606 EHHO HA3bIBATCSH CTbIKOBOYHLIMW TOUYKAMMU.

5.3 OnpepgeneHne Tnna faHHbIX cxemMbl mesh_connectivity_schema

5.3.1 Tvn gaHHbIX mismatched_region_type

Tun paHHbix mMismatched_region_type cofepXxuT nepeyncneHue TUMOB PacCoriacoBaHHbIX
obnacTteli ceTok.

EXPRESS-cneyundukayums:

*

TYPE mismatched_region_type = EXTENSIBLE ENUMERATION OF

(abutting,

overset);

END_TYPE;

(~k

OnpeaeneHust 3afleMeHTOB NepeuYncMMoro Tuna:

abutting — rpaHuyawan o6nacTb;

overset — 0651acTb NepekpbITUS.

5.4 OnpepeneHnsa o6bekToB cxembl mesh_connectivity_schema

5.4.1 O6bekT matched_mesh_connection

0O6bekT matched_mesh_connection cogepxuT uHGopMauui 0 CBA3HOCTM A/ CTbIKYOLLETO
nockyTa, KOTOpbli 3ajaeT Ha rpaHuLe OAHO3HAYHOE COOTBETCTBME MeXAY WHAEeKCaMW CMEeXHbIX
CTPYKTYPMPOBAHHbIX CETOK (Takoil cnydyaii HasbiBaeTcAa Takxe CBA3HOCTb CO). CTbIKOBOYHbIA /OCKYT
ABNSAETCA MNOLMHOXECTBOM FpaHu CETKM, KOTOopasi conpukacaeTcsl C O4HOW W TO/IbKO OAHOWN ApYroii ceTKoil.
MocpeacTBOM HacTosiWel CTPYKTypbl o603HavalTcs A7 ABYX CMEXHbIX CETOK MOAMHOXeCTBa WHAEKCOB
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obnactu cTblka U npeobpas3oBaHue MHAEKCOB OAHOM CETKU B MHAEKCHI APYroi. 3anaerTca Taike cMexHas
ceTka.

EXPRESS-cneundukaums:

*

ENTITY matched_mesh_connection

SUBTYPE OF (mesh_connectivity);

SELF\mesh_connectivity.current : structured_mesh;

range : indices_range;

donor : structured_mesh;

donor_range : indices_range;

transform : ARRAY [1:index_count] OF INTEGER,;

WHERE

WR1 : current :<>: donor;

WR2 : donor.index_count = index_count;

WR3 : range.nindices = index_count;

WR4 : donor_range.nindices = index_count;

END_ENTITY;

(*

Onpegenexus aTpnubyTos:

current — (Hacneayemblin) TeKyLLasA CETKa;

index_count — (Hacnegyembiil) Y1Cno MHAEKCOB, TpebyeMbix Ansi 0603HAYEHUS BEPLUMHBI;

range — COAEPXWUT NoaananasoH UHAEKCOB, 06pa3yioLmX CTbIKOBOYHbIN NOCKYT B 6r10ke;

donor — cmexHasn ceTka;

donor_range — CoaepXuUT N0AAMANA30H MHAEKCOB CTLIKOBOYHOIO NOCKYTa JOHOPCKOMN CETKM;

transform — cogep>XWT COKpALLUEHHYD 3anucb MaTpuubl npeobpa3oBaHui, OMUCHLIBAIOLLEN
OTHOLLUEHUA MEXOY UHAEKCAMU CMEXKHbIX CETOK (CM. HUXKE).

dopmansHbIe NOMOXKEHUSA:

WR1. Tekywasn u 4OHOPCKas CETKa AOIMKHbI ObITb PA3HLIMU CETKAMMU.

WR2. 3HaueHus aTpubyTos index_count ans TekyLiei u JOHOPCKOM CETOK A0SMKHbI ObITb OANUHAKOBbI.

WR3. 3apaBaemas aTpubytom index_count pasmepHOCTb MHAEKCA TEKyLUEel CETKM AOMkHa ObiTb
paBHa pa3mMepHOCTU, UCMONb3YEMON Npu 3a4aHnK Auana3oHa MHAEKCOB.

WR4. 3apaBaeman atpubytom index_count pasmepHOCTb MHAEKCA AOHOPCKOW CETKM AOMMKHA ObITb
paBHa pa3MepHOCTU, UCMONb3YEMON Npu 3a4aHNK Auana3oHa UHAEKCOB AOHOPCKON CETKU.

Ucnonb3yemass B aTpubyTe transform cokpaljeHHas MaTpudHas 3anucb MMEeT crneayiowme
cBoiicTBa. Cama maTpuLa MMEET paHr, paBHbIii 3HaYeHuto aTpubyta index_count U coaepXUT aNeMeHTbI +1,
0, and j1. MaTpuua siBNAETCA OpPTOHOPMAarnbHOW M ODpaTHas MaTpuua SBNSAETCA €€ TPaHCNO3ULUEN.
MaTtpuua npeobpasoBanus (T) pencreyeT cneaytowmm obpasom: Ecnu Unaekc 1 u UMHaekc 2 — 3To
WUHAOEKCHI HEKOTOPOM TOYKW HA CTbIKE CETOK, TO MHAEeKC 1 — 3TO MHAEKC TOYKM B TEKyLlen ceTke, a MHaexc 2
— 9TO MHAEKC TOYKU B CMEXHOMN CETKE, N MEXAY HUMU CYLLECTBYET Cneayiowee OTHOLWEHE:

Index2 = T.(Index1 - Start1) + Start2

Index1 = Transpose[T].(Index2 - Start2) + Start1,

roe '.' o3HauyaeT YMHOXEeHWe MaTpuubl Ha BekTop, Startl u Finish1 3apaloT Bxoasawmin B AnanasoH
WHAEKCOB noaauanasoH, a Start2 u Finish2 3apaloT noaavanasoH WHAEKCOB, BXOAALUMA B AManasoH
WHOEKCOB JOHOPCKOW CETKMU.

KpaTkas 3anuck UCnosib3yetcs npu npeobpasoBaHun cnegyowmm obpasom. [ina kaxaoro anemeHta
MONOXMTENbHOE NpUpaLleHne UHAEKCa B rPaHu TeKyllen CeTKM OToOpaxaeTca B U3MEHEHWE WUHAEKCOB
CMEXHOW CeTKU. MNepBbld NEMEHT — 3TO OTOOpPaXKeHUe MONOXKUTENLHOr0 NPUPALLEHNA B HANpPaBMEHUU i
BTOPOI SNIEMEHT — 3TO OTOOpaXKeHWe NOMOXUTESIbHOrO MPUPALLEHUS B HANPaBNEHWUW j; U TPETUA UHAEKC
(Ana TpexMepHOro cnyvas) — 970 OTOOpaKeHMe MONMOXUTENbHOTO NpUpaLleHus B HanpasneHun k. [ns
TPEXMEepHOro cny4as mMatpuua npeobpasoBaHusi T CTpOMTCA HA OCHOBE nNpeobpa3soBaHus Buaa [1a; ib; +c]
cneayowmumM obpasom;

sgn(a)del(a - 1) sgn(b)del(b -1) sgn(c)del(c- 1)
T= sgn(a)del(a - 2) sgn(b)del( - 2) sgn(c)del(c - 2)
sgn(a)del(a - 3) sgn(b)del(b - 3) sgn(c)del(c - 3),
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+1;,ecm x =0 1, ecnu abs(x) = abs(y)
sgn(x) = -1;ecnnx<0 delx-y) = nHave 0O;

TMpumep — lMpeobpasoeaHue = [-2, +3, +1] Gaem mampuuy npeobpaszoeaHus,
0 0 +1
T= -1 0 0

0 +1 0

MpuMevyaHunsa

1 Ana ycTaHOBMEHNA OTHOLLEHUS MEXAY UHAEKCaMN CMEXHOR N TeKyLLiei CETOK ANA 3MeMEHTOB, PacnonoXeHHbIX
HernocpeACTBEHHO Ha CTblKe, OAWH U3 3MeMeHTOB NpeobpasoBaHus ABNAETCA M3OLITOMHBIM, MOCKOMbKY OfAWH U3
KOMMOHEHTOB 060UX UHAEKCOB Ha CThIKE OCTAeTCA NOCTOAHHBIM.

2 MaTpuua npeobpa3oBaHns W ABe Mapbl MHAEKCOB SBMSATCA U3OBITOUHBIMW ANS ONpefeneHnss CTLIKOBOYHOMO
nockyta. Hanpumep, sHa4eHue Finish2 MoxeT 6bITb NonyveHo U3 npeobpasosanus Start1, Finish1 u Start2.

5.4.2 O6bekT mesh_connectivity

MocpeacTteom o6bekTa mesh_connectivity 3agaetcs CBA3HOCTb CTbIKa CETOK.

EXPRESS-cneundukaums:

*°

ENTITY mesh_connectivity

ABSTRACT SUPERTYPE OF(ONEOF

(matched_mesh_connection,

mismatched_mesh_connection);

name : label,

description : text;

id : identifier;

current : mesh;

DERIVE

index_count : INTEGER := current.index_count;

END_ENTITY;

(*

OnpeaenexHus aTtpubyToe:

name — 3a7aHHOE Nnonb3oBarenemM o003HaYEHME IK3IEMNNAPA;

description — onucaHue;

id — naeHtTudumkaTop;

current — Tekywasa (npMHUMaroLLas) ceTka;

index_count — 4yncrno UHAEKCOB, TpebyeMbIX ANS1 YHUKANbHOIO 0603HAYEHUS BEPLUMHBI MU SIMENKN B
onoke.

5.4.3 O6bekT mesh_overset_hole

O6bekT mesh_overset_hole npeacraBnaetr Ablpy unu Abipbl B MECTe NEpPeKpbiTUS CeToK. Ons
NnepeKpbIBALLUXCSA CETOK CBA3HOCTb CETOK MOXET Takke npeanonarate Hanuune «Ablip» BHYTPU CETKU, TAe
BCE JaHHble, CBA3AHHbIE C CETKOW, UTHOPUPYIOTCH UMK «BbIKMIOYAIOTCAY, NOCKONbKY NPUMEHSAIOTCA AaHHbIE,
CBSA3aHHbIE C PYroOii U3 NEePEKPbIBAIOLLUXCH CETOK.

EXPRESS-cneundukaumsa:

*

ENTITY mesh_overset_hole

SUBTYPE OF (mismatched_mesh_connection);

END_ENTITY;

(*

MpuMmevyaHne — Ecnu Toukn cTbika, obpasytoime Abipy B ceTke, 0OpasytoT fIorM4yeckn npsiMoyrosibHyHo
O6J‘IaCTb, OHU MOryT OblTb 3aflaHbl 3NNeMeHTOM B CMNUCKe Auana3oHa. |_|O,D,O6HbIM O6pa3OM Apyrue aneMeHTbl Crncka
MOryT ObITb MCMONb30BaHbI ANA ApYyrux noruveckn npAMoyronbHbIX AbIp. Bonee O6O6Lu6HHOl7I aJ'IbTepHaTVIBOVI ABNAeTCA
nepeducneHne Bcex o6pa3yr0|.|.|,|/|x Ablpbl B CE€TKE TOYEK Ha CThIKe. Mcnonb3oBaHMe cnucka 3a,an|/||7| Anana3oHoB, UK
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“cnonb3oBaHWe AWanasoHa B COYeTaHUM ¢ BeplMHaMKU, MOTYT MPUBECTM K TOMY, YTO HeKoTopas Ablpa MOXeET ObiTb
3afaHa Gonee ogHoro pasa.

5.4.4 O6bekT mismatched_donor_mesh

O6bekT mismatched_donor_mesh 3agaeTt cetky, kOTopas CRny>uT AOHOPCKON CETKOW Ans obnactu
CTbIKa, NpeacTaBneHHon o6bektom mismatched_mesh_region.

EXPRESS-cneuundukaums:

*

ENTITY mismatched_donor_mesh

ABSTRACT SUPERTYPE OF(ONEOF (structured_donor_mesh, unstructured_donor_mesh));

donor : mesh;

INVERSE

connect : mismatched_mesh_region FOR donor;

END_ENTITY;

(*

Onpepgenenus aTtpubyToB:

donor — goHOpcKas ceTka;

current — 3agaHHas ob6bektoMm mismatched_mesh_region o6nacrtb, Ans KOTOPOW ceTka ABNAETCA
OOHOPCKOMN.

5.4.5 O6 ekt mismatched_mesh_connection

O6bekTt mismatched_mesh_connection cogepxut uHdopmauuio O CBA3HOCTU ANA BCEX BUAOB
CTbIKOB CETOK. HacToawmi 00bEKT NpeaHa3HavYeH AnA ONUCaHMS PacCOrnacoOBaHHbLIX MPAHUYHBLIX CTLIKOB W
CTbIKOB C MEpeKpbITUEM Kak AN CTPYKTYPUPOBAHHLIX, TaK U ANSA HECTPYKTYPUPOBAHHLIX CETOK, a Talkke
MOXET UCMOMb30BATLCA AN PAHUYHBIX CTLIKOB OAUH K OJHOMY.

Onsi rpaHnYHbIX CTHIKOB, Ha3biBAEMbIX TAKOKE NOCKYTHLIMU UK PacCOrnacoBaHHbIMKU, NOCKYT CTblka —
9TO NMOAMHOXECTBA rPaHu CeTKM, Kacaloleecs O4HOM W TONbKO OAHON Apyron ceTku. MocpeacTBom 3TON
CTPYKTYpbl 0603Ha4aloTCA NogaManasoHbl MHAEKCOB (MM MacCUBbl UHAEKCOB), KOTOPbIE 0OPa3syloT CTbIK, W
3ajaetca ux OToOpaxkeHue B CMEXHYI0 (BOHOPCKYI0) CeTKy. Takke nocpeACTBOM AAHHOW CTPYKTYpbl
obo3HavaeTca cmexHas ceTka. Ecnu gaHHas rpaHb CeTkM KacaeTcsi Heckonbkux (ckaxem, N) CMexHbIX
CeTokK, ANna onucaHus CTblkOB Tpebytotca N ak3emnnapoe obbekra mismatched_mesh_connection. [nn
eIMHUYHOTO rpaHuyaLLero cTelka TpebyloTcsa aABa aksemnnsApa obvekta mismatched_mesh_connection —
no OAHOMY Ha KaXKayH U3 CMEXKHbLIX CETOK.

B cny4ae cTbika ¢ NepekpbITUEM NMOCPEACTBOM HACTOALWEN CTPYKTYPbl 0603HavaloTcs obpamnsiowme
TOYKM; JAHHON CETKU, KOTOpble MpuUHaAneXxaT OAHOM U TONbkO OAHON Apyron ceTke. Ecnu obpamnsiowme
TOYKM CETKM MNPUHAANEXAT HEeCKONbkuM (ckakeM, N) CMEXHbIM ceTkam, ANA ONUCaHWUS NEPEKPbITUI
Tpebytorca N ak3emnnapos o6vekta mismatched_mesh_connection. B cnyyae nepekpbiBaloLmUXcsl CETOK
CYLLECTBYET BEPOATHOCTb TOro, YTO OAHA obpamnsaiowas Toyka B AEWCTBUTENbHOCTU NPUHAANEXUT
HECKOMbKMM MepeKpbiBalOLMMCA ceTkaM (XOTS B TUMOBbLIX Cryyasix 33Jaetcsl CBA3b TONbKO C OAHON
nepekpbIBaKOLLENCs CETKOW). He cylleCTBYEeT orpaHMyeHusi Ha TO, 4YTOObl ogHa obpamnsiowas Todka
npuHaanexana OAHOBPEMEHHO HECKOMbKUM obnacram, 3a/1aHHbIM obbekTamm
mismatched_mesh_connection. CnegoearencHo, HacTosiwas CTPyKTypa AOMyCckaeT onuCaHue OAHOW
obpamnsoLLeit TOUYKU, NPUHaanexallen HeCKONbKMM NePEeKPbIBAIOLLMMCS CETKaM.

EXPRESS-cneundmkaums:

*

ENTITY mismatched_mesh_connection

ABSTRACT SUPERTYPE OF (ONEOF(mismatched_mesh_region,

mesh_overset_hole))

SUBTYPE OF (mesh_connectivity);

points : indices_group;

gridloc : mesh_location;

END_ENTITY;

(*

Onpeaenenns aTpubyTos:

current — (Hacneayemsbiin) Tekywas (NPUHMMAIOLLIAA) CETKA;

index_count — (Hacnegyemblil) YUCNO MHAEKCOB, Tpebyembix ANS YHUKANbHOrO 06O03HAYEHUs
BEPLUMHBI;

points — MHAEKChI NPUHaANEeXaLUMX TEKYLLEN CeTKe TOYEK CTbIKa;

gridloc — onucbiBaemoe TOYKaMU MOSIOXKEHUE MHOEKCOB B TEKyLUEW ceTke. Takke nocpeacrtsom
HacTosilero aTtpubyta o0603HayaeTcs MOMOXEHWEe WHAEKCOB, OMUCHIBAEMbIX JMana3OHOM WHAEKCOB
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AoHOpckon ceTku. 310 obecneunBaeT rMOKOCTb NMPU OMUCAHWUM CTLIKOB C MEPEKPLITUEM ANl 3HAYEHWNA,
CBSI3aHHbBIX C YEHKaMU.

5.4.6 O6bekT mismatched_mesh_region

Ob6vekt mismatched_mesh_region npeacraBnser paccornacoBaHHOE COEAMHEHUE, KOTOpPOe
SIBNSAETCA rpaHUYaLLUM UMK C NEPEKPBLITUEM.

EXPRESS-cneundukaums:

*

ENTITY mismatched_mesh_region

SUBTYPE OF (mismatched_mesh_connection);

donor : mismatched_donor_mesh;

kind : mismatched_region_type;

WHERE

WR1 : donor.donor :<>: SELF\mesh_connectivity.current;

END_ENTITY;

(*

Onpeaenenus atpubyToB:

donor — cmexHasa CTPYKTYPUPOBAHHANA UNKU HECTPYKTYPUPOBAHHAA AOHOPCKAsA CETKa;

kind — Tun coeauHeHus.

WR1. [oHOpcKas ceTka He AoImkHa ObITb TOM e CamMOW CETKOM, YTO U TEKyLLas.

HedopmankHble NON0XKEHUS:

IP1. Korga nocpeactBomM atpubyTta kind 3agaHo, 4To TMR CTblka — rpaHuyalLMin, AManasoH BepLUUH
OOJDKEH OMUCLIBATL MOAAMANA30H rpaHu (T.e. TOYKM Ha BbLIMMCAAEMOW NPOCTbIM AENCTBMEM NIIOCKOCTH
CETKN).

IP2. Korga nocpeactBom atpubyta kind 3agaHo, 4TO TURN CTblka — rpaHudawui, B ONMCaHUU
CTPYKTYPUPOBAHHOW JOHOPCKOW CETKU Talkke JOJDKHO CoAepXaTbCA ONMCAHUE Noaanana3oHa rpaHun.

5.4.7 O6bekT multiple_mesh_block

O6bekt multiple_mesh_block 3agaet rpynnupoBaHue coeauHsieMbix CeTOK. B cTpykTtype obGbekta
multiple_mesh_block cogepxutca BcA uHGOpMauusa, Kacaluwascs CBASHOCTM B rpynne cetok. Cioaa
BKINIOYAIOTCS rpaHMyaLume nHtepdenco (paccornacoBaHHbie 00LWero Buaa v 04uH K OHOMY), CTbIKM CETOK C
NepeKkpbITUEM U AbIPbl HA CThIKE CETOK.

Bce CTbIKOBOYHbIE FOCKYTbl AAHHOW CETKM, BXOAAWEW B Trpynny, coaepxarcs B o00bekTe
multiple_mesh_block, oTHocAwemcA Kk 3Toi rpynne. Ecnu rpaHb CETKW KacaeTca HECKOSNbKUX APYIMX CETOK
(ckaxxem, N), B multiple_mesh_block pgomkHOo ObiTb BknoveHo N ak3emnnapos mesh_connectivity,
OMUCHIBAIOLLMX KAXKAbIWA CTbIKOBOYHbIN SIOCKYT.

Mpumeuyanune — [laHHoe cornaweHue TpebyeT, 4ToObl SAUHUYHBIA CTLIKOBOYHBIA NOCKYT 6bIN onucaH
ABaxAbl — Mo OfHOMY pa3sy Arsi KaXAoW U3 CMEXHbIX CeTOK. Takke 3TO 03HauvaeT, 4To o6vekT multiple_mesh_block
CUMMETPUYEH OTHOCUTESNBHO CTHIKOBOYHbIX SIOCKYTOB.

EXPRESS-cneumndukauus:

ENTITY multiple_mesh_block;

name : label;

description : text;

id : identifier;

connectivities : LIST OF mesh_connectivity;

END_ENTITY;

(*

Onpeaenenus aTpubyToB:

name — 3a7aHHOE Nonb3oBaTeneM 0603Ha4YeHne IK3eMNNApa;

description — onucaHue;

id — naeHTudukarop;

connectivities — nHdopmaLusa 0 CBA3HOCTU.

5.4.8 O6vekT structured_donor_mesh

O6bekT structured_donor_mesh aensaeTtcs Takum noatunom obbvekta mismatched_donor_mesh,
KOTOpbIN NPeACTaBMAEeT PaccoracoBaHHYO JOHOPCKYIO CETKY, ABMSAIOLLYIOCA CTPYKTYPUPOBAHHON.

EXPRESS-cneundukaums:

*

ENTITY structured_donor_mesh
SUBTYPE OF (mismatched_donor_mesh);
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SELF\mismatched_donor_mesh.donor : structured_mesh;

points : listed_real_data;

vsize : INTEGER;

DERIVE

index_count : INTEGER := donor.index_count;

END_ENTITY;

(*

Onpeaenexusa atpubyToB:

donor — CTpyKTYpupOBaHHan AOHOPCKas CeTKa;

points — oToGpaxeHne npuHagnexawmx NPUHUMAaIOLLEN CEeTKE TOYEK HA CTbiKe B [JIOHOPCKYIO CETKY.
OTO MOXHO paccMaTpuBatb Kak OUAMHENHYIO MNKM TPEXIIMHEWHYI0 WHTEepnonAauuilo (B 3aBUCUMMOCTU OT
pasmMepHOCTU) B BbIYUCIUTENBHON CUCTEME JOHOPCKOW CeTku. [IO/MKHO MCMONb30BaTbCA MPUHATOE B
FORTRAN ynopsaounsaHue MHOrOMepHbIX MACCUBOB;

vsize — pa3mep maccusa AaHHbIX, HE0OX0AUMOTO ANl CoOAEPKAaHUA TOYEK CTbIKa,;

current — TexyLwas (NPMHUMAIOLLAN) CeTKa;

index_count — 4ucno uHaekcos, TpebGyeMbix ANS 3a4aHUA CChINKU HA BEPLUUHY.

5.4.9 O6bekT unstructured_donor_mesh

O6vekr unstructured_donor_mesh ABnAeTca Takum noATUNOM obbekTa
mismatched_donor_mesh, KOTOpbIii NpeacTaBnsieT paccorracoBaHHYO AOHOPCKYIO CETKY, SABMAOLLYIOCA
HECTPYKTYPUPOBaAHHOMN.

EXPRESS-cneuudukaums:

ENTITY unstructured_donor_mesh

SUBTYPE OF (mismatched_donor_mesh);

SELF\mismatched_donor_mesh.donor : unstructured_mesh;

cells : indices_group;

interpolant : property_distribution_description;

vsize : INTEGER;

DERIVE

index_count : INTEGER := donor.index_count;

END_ENTITY;

(*

Onpeaenexus aTpubyToB:

donor — HecTpyKTypupoBaHHas AOHOPCKas CeTKa;

cells — coaepXxuUT A4Yeiky AOHOPCKOW CETU, KOTOPOW NPUHAANEXUT y3er;

interpolant — cogepXuT akTopbl UHTEPNONAUMUKU ANA PaCroNOXeHUsA y3na B SYENKe [O0HOPCKOW
ceTtu;

vsize — pasmep He0b6X0AMMOro MaccuBa AaHHbIX;

index_count — 41cno nHAEKCOB, TPEOYEeMbIX Ansi 3a4aHMSA CCbISIKU HA BEPLUUHY.

EXPRESS-cneundwmkaums:

*

END_SCHEMA; -- end of mesh_connectivity_schema
(*

6 Cxema Mesh function (dyHKLMA ceTku)

Hanee npeacraeneH dparmeHt EXPRESS-geknapauuy, ¢ KOTOPOW Ha4MHAETCA OMuMcaHue CXEeMbl
mesh_function_schema. B Hem onpegeneHbl HE00X0AMMbIE€ BHELLUHUE CChINKU.

EXPRESS—cneundukauums:

*

SCHEMA mesh_connectivity_schema;
REFERENCE FROM mesh_topology_schema -- ISO 10303-52
(mesh,
unstructured_mesh,
structured_mesh,
mesh_location,
indices_group,
indices_range);
REFERENCE FROM mathematical_description_of_distribution_schema -- ISO 10303-51
(property_distribution_description);
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REFERENCE FROM mathematical_functions_schema -- ISO 10303-50

(listed_real_data);

REFERENCE FROM support_resource_schema -- ISO 10303-41

(identifier,

label,

text);

(*

n punmMmedyaHne — Ka)K,qyro N3 BbILLUEYNOMAHYTBIX CXeM MOXHO HaTn B crnejyrumnx 4acTtax ctaHgapToB
cepun MCO 10303:

mathematical_constructs_schema — NCO 10303-50;

mesh_topology_schema — pa3saen 4;

ISO13584_generic_expressions_schema — NCO 13584-20.

6.1 O6wwme nonoxeHus

B Hacrosilen cxeme coaepxarca onpeaeneHus n onucaHnsa CTPYKTYp, UCMOMb3yeMbIX ANS ONUcaHus
onpeaeneHHbIX Ha ceTkax MateMaTUYecKnX PyHKLUMA.

6.2 OcHoBONoONarawwWwmne KOHUENUUU U NpeanorioKeHus

DYHKUMMN CETKWN, OMpeaerneHns KOTOPbIX AaHbl B HACTOSILLEH CXeme, ABNAITCSH WHTEPNONALUUOHHLIMU
dyHKUMAMKM,  onpedeneHHbiMM  Ha  ceTke. CeTka  MOXeT OblTb  CTPYKTYPUMPOBAHHOM UMK
HECTPYKTYPUPOBAHHON, U ANS KAXA0W SYElKu CETKM MOTyT ObiTb OnpefeneHbl ee COOCTBEHHbIE (DYHKLUK
UHTEPnonALmMn.

6.3 OnpegeneHna o6bekToB cxeMbl mesh_function_schema

6.3.1 O6bekT mesh_function

MpeacraeBnaoWmin CBA3AHHYIO C CeTKOM (yHKuMio obbekT mesh_function — 3710 Takonm noaTun
obwbekTa application_defined_function, koTopbli:

- umeetr obnacte AONYCTUMBIX 3HAYEHUWI, 3ajaBaeMyld Tabnuuen unu NPOCTPaHCTBAMMU
BELLECTBEHHbIX KOPTEXEN.

Ona  HecTpyKTypupOBaHHOM CeTku Tabnuua 4ABnsAeTcA OAHOMEpPHbIM MAaCCUMBOM, a Ang
CTPYKTYPUPOBAHHOI CETKWN MOXET ObITb MPSAMOYFONbHLIM MaCCUBOM NOGOI Pa3MEPHOCTU.

Ecnu cetka cogep)kuT A4eiku pasHoW pasmMepHOCTM, BELUECTBEHHbIE KOPTEXW MOTYT MMETb pasHble
pasMepHOCTH.

Ecnu cetka coaepxut A4YEenKM pasHbiX OpM, Hanpumep, NATUTPAHHUKU W LUECTUIPAHHUKM,
NPOCTPAHCTBA BELLECTBEHHbIX KOPTEXEN MOryT UMEThb pa3sHble rpaHuLbl;

- UMEEeT MHOXECTBO YMPaBRALMX 3HAYEHUI, TakuX, YTO (PYHKUMS B npedenax Kaxaon Ayenku
onpezensieTcs NOAMHOXECTBOM YNpaBnsioLLmnX 3HA4YEHUIA 1 6a31COM 3TOW SYENKM.

3agaHue ynpaBnsloWMX 3HAaYEeHUMn ANs Aveek onpegensetca tononornen cetkn. OBbIMHO, HO He
0053aTeNbHO, YNPaBnALLIEe 3HAYEHNE — ITO 3HAYEHUE PYHKLMM B HEKOTOPON MO3ULMKM B NPEAENnax CETKu;

- WHTEPNONupyeT WM SKCTPanonupyeT OTAENbHO B KaXAOW fuelike ynpaBnsiloliMe 3HayeHus,
NPUCBOEHHbIE 3TON AYENKE.

EXPRESS-cneundukauus:

*

ENTITY mesh_function

SUBTYPE OF (application_defined_function,

unary_generic_expression);

mesh : mesh;

basis : LIST OF mesh_function_basis;

uniform : BOOLEAN;

vertex_values : BOOLEAN;

DERIVE

control_values : maths_function := SELF\unary_generic_expression.operand;

WHERE

WR1 : function_is_table(control_values);

WR2 : (uniform AND (SIZEOF(basis) = 1)) XOR

(NOT uniform);

END_ENTITY;

(*

Onpenenexus aTpuGyToB:

mesh — ceTka, Ans koTopon 3agaetca yHkUuA, npeacrtasnaemasi o6bekrom mesh_function;

basis — ob6vekt mesh_function_basis, npeacraenaiowmin 6asmc QyHKUUKM CETKM, 3aparoLmi
MEeTO/Abl MHTEPNONALUUN UNUN U3BMEYEHUS, UCMONb3YEMbIE B KAXA0W SYEKe CETKHU;
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uniform — dnar, nokasoiBarowmn, UMeeT nNu yYHKUMSA, NPeacTaBrneHHass 00bLEKTOM OHOPO/HbIN
6asuc:

- ecnu atpubyT uniform umeet 3HadveHune true (MCTUHA), KaXKAas sAYEKa CETKM UMEET OZIMHAKOBBIN
6asuc, npeacrasneHHbli 06bekToM mesh_function_basis;

- ecnu atpubyT uniform umeer 3HadyeHue false (noxw), 6asuc, npeacTaBNEHHbIN 0OGBLEKTOM
mesh_function_basis, 3anaetca ana kaxxaon a4enkn CeTkU OTAENbHO.

Tabnuuya 5 — O6nacTb onpefenennn Tabnuubl ynpasnAloWMX BENUYUH ANA YHKUWU CETKW, NpeacTaBneHHoi
obvekTom mesh_function

CeTka MecTononoxeHve ObnacTb onpeaeneHus
HecTpyKTypupoBaHHas 3HavyeHnss B BepwumHax | /, rae i NonoxeHwe B MaccuBe BEPLIWH, 3afaHHOM
siveek AN HECTPYKTYPUPOBAHHOW CETKU
HecTpyKkTypupoBaHHas Toukn puckpetusauun ans | ji, jo; ... Jm I, TA€:
Kaxgon s4eiku - Ju o Jm NoNoOXeHuWe B WabnoHe ToYek
AunckpeTusauun 6asuca a4enku;
- | nonoxeHne A4YEeWKM B MaccuBe AYeeK
HeCTPYKTYPUPOBaHHOMN CETKN
CTpyKTypupoBaHHas 3HavyeHns B BepwwmHax | iy iz ... in , TA€ i1, iz ... in, VHAEKC BEPLWUHbI B
AveeK CTPYKTYPMPOBaHHOW CeTke
CTpykTypupoBaHHas Touku auckpetusauun ANa | ji, fz; ... Jm i1, b ... In TRE:
KaXKf, 0l s4eiiku Ji, J2, ... Jjm, nNonoxeHne B WabnoHe Toqek
AuckpeTusauum 6asmca ayemnku;
i1, iz ... I, WHAEKC BEPLUMHbI B CTPYKTYpUPOBaHHOM
ceTke

vertex_values — nar, nokasbiBaloLwyWin, 3a4a0TCA N YNPaBrsAOLME 3HAYEHUS, NpeSCTaBIIEeHHbIe
06beKTOM, urparowmm ponb arpubyra control_values, BepLuMHaM CETKM UMK S4ENKAM CETKU:

- ecnu arpubyt vertex_values wumeer 3HaueHue true (UCTMHA), yNpaBRSIIOLME 3HAYEHUS,
npeacraeneHHble 06bekToM, urpaowmm ponb arpubyta control_values, 3aaloTcs MaccuBy YHMKanbHbIX
BEPLUMH AYENKN CETKM;

- ecnu artpubyt vertex_values umeer 3HauyeHue false (noxb), ynpaenfAWWe 3HaAYEHUs,
npeacraBneHHble O0ObLEKTOM, urpalowmm ponb atpubyta control_values, 3apaloTca oTAenbHO Ans
WabnoHOB UNW TOYEK AUCKPETU3aLMMN KaXA0N AYENKN CETKM;

control_values — tabnuua, 3agalowas 3Ha4eHus1 yNnpaBnsiolWmMX BENUYUH B BEPLUMHAX S4eeK unu B
TOYKaX AMCKPETM3ALIUN KaXKI0N AYEKN.

Tabnuua aomkHa ObITb PYHKUMER, UMEIOLLEN:

- domain — Leno4YuCrneHHoe NPOCTPAHCTBO KOPTEXeW, 0003HAYaloLWUX BEPLUMHBLI UIU TOYKM
AncKpeTusauumn ang sagaHua PyHKUUKU CETKU, npeacTtaBneHHon obbekTtom mesh_function;
- range — 3TO TO Xe CaMoOe, YTO Auana3oH (YHKUMM CETKM, MpeAcCTaBneHHON OOLEKTOM

mesh_function.

MpuMevyaHne — [duanasoH U obnacTb onpegeneHus dyHKUMKM 3apatotca aTpubyramu explicit_range u
explicit_domain, Hacnegyemeimu oT 06bekTa-cyneptuna application_defined_function.

Cocrasnsiowue LenovmMcrneHHoro npocTpaHcTea KopTexen npuBeaeHsl B Tabnuue 5.

PopManbHbIe NONOXKEHUA:

WR1. YnpansiioLume 3Ha4eHUs A0MKHbI ObITb NpeacTaBneHbl B hopMme Tabnuubl.

WR2. Ecnu atpubyt uniform_basis nmeer 3HauyeHue true (uctuHa), TO aAnuHa cnucka 6asucos
[OMmKHa ObITb paBHa 1.

6.3.2 O6bekT mesh_function_basis

ObbekT mesh_function_basis siBnsietca Takum nogtunom obwekta application_defined_function,
KOTOPbIN UMEET:

- obnacTb onpeaeneHus, ABMAIOLLYIOCS NPOCTPAHCTBOM BELLECTBEHHBLIX KOPTEXEN; U

- AnanasoH, SBMNSOLLMIACS NPOCTPAHCTBOM TabNUUYHbIX PYHKLMN.

MpumedvaHne —  OB6bekt mesh_function_basis wucnonb3yetca Takum obpasom, u4To ob6nacTb
onpefeneHns ABNSeTCS MNapameTPpUYEcKUM MPOCTPAHCTBOM, B KOTOPOM ONPEAenAloTCA TOYKW BHYTPU AYEWKW.
CnepoBaTenbHo, pasMepHOCTb NPOCTPaHCTBa BELLECTBEHHbBIX KOPTEXeW Ta e, YTO U Tononorndeckas pasMepHOCTb
AYENKN.
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Kaxxgas TabnuuHaa ¢yHkuusa B AuanaszoHe npeacraBneHHoro obwvektom mesh_function_basis
6asuca umeer:

- obnacTtb onpefeneHusi, SBMAOLLYIOCA NOAMHOXECTBOM MPOCTpaHCTBa U

- Z[ManasoH BELLECTBEHHOTO TUNa.

Mpumevyanune — O6wvekt mesh_function_basis ncnonssyetca takum obpasom, yto:

- obnacTblo onpefeneHns KaxAoh Tabnu4Hoi dyHKUMM B ee AManasoHe SBMSETCA MapameTpuyeckoe
NPOCTPaHCTBO, B KOTOPOM 0003HaYeHbl YPaBAOLLNE 3HAaYEHNA A4eliKK;

- [vanasoH Kaxgon TabnuyHoi YHKLMW 3afaeT ee BeCOBOW KO3hDULMEHT AN yNpaBstowei BENUUNHDI.

Kaxxgaa tabnuuyHaa yHKUMA 3agaeT BecoBble KOI(pUUMEHTH ANA YNPaBnsOLWMX BENUYMH,
onpeAenssa Takum cnocobom 3HayeHne npeacrasneHHon oovektom mesh_function dyHKLUKM ceTku B TOuke
Unn s4eike.

MpuMmevyaHune — B nobom npuknagHoM Moayne, MCMONb3yloLeM HaCTOSLMIA Pecypc, MOXET ObiTb
onpefened noatun obwvektoB mesh_function_basis u externally_defined_item, no3sonstowuii 3anucbiBaTh
3K3eMMNSpbl CTaHAapTHLIX (OYHKUMA, Takux Kak obLienpuHsiTas B KOHEYHOSNIEMEHTHOM aHanu3e «cepeHAUnoBa»

yHKUMA.
EXPRESS-cneundumkaums:

ENTITY mesh_function_basis

SUBTYPE OF (application_defined_function,
unary_generic_expression);

cell_topological_dimension : INTEGER,;

value_array_dimension : INTEGER;

value_array_order : ARRAY [1:value_array_dimension] OF INTEGER;

DERIVE

value_positions : maths_function ;= SELF\unary_generic_expression.operand;

WHERE

value_positions_as_table : function_is_table(value_positions);

END_ENTITY;

(*

OnpeaeneHusa aTpubyToB:

cell_topological_dimension — pasmMepHOCTb MNPOCTPaHCTBA BELWECTBEHHbIX KOPTEXEW, KOTopoe
ABnsAeTcs o6nacTblo onpeaenexnus 6asuca, npeacrasneHHoro o6bektom mesh_function_basis;

value_array_dimension — pa3mepHOCTb NOAMPOCTPaHCTBA ANA Kaxaow TabGnuuHol dyHKUMM B

ananasoHe 6asuca, sagaHHoro oobektom mesh_function_basis;

value_array_order — UMelOLLME 3HAYEHUSA HE MEHEe, YEM €AMHULIA, YNCNO YNPaBRSIOWMX 3HAYEHUN
B K&)KZOM U3 HanpaBneHWin MaccuBa;

value_positions — Tabnuua, kotopas 3ajaeT «no3vuUUMy» YNPaBMAOWMX BENMYMH B obGnactu
onpeaeneHus Gasuca, npeacraesneHHoro obbektom mesh_function_basis. «Mosuuusi» ynpaensiowen
BENUYMHBI — 3TO TOYKa B mpeaenax obnactu onpeneneHusi, KOTopas uMeer BecoBon koadycpuument 1.0
Ansi caMOW YMNpaBnAOLLEN BENUUMHbI U BECOBblE KOAPUUMEHTLI, paBHble 0.0 Ana Bcex npouvmx
yNpasnsoLWmX BENUYMH.

Tabnuua no3uumii BENMYMH, urpatowasa pone atpubyrta value_positions, nomkHa ObiTb PYyHKUMEN,
KoTopas UMeeT:

- obnactb  onpeaeneHus,  ABMAIOLIYIOCA  MNPOCTPAHCTBOM  LIENOMUCMEHHBIX — KOPTEXen,
0603HaYaoLWLMUX TOYKU AUCKPETU3ALUN SYEKN U

- ANanasoH, ABNAILUMIACA NPOCTPAHCTBOM BELLECTBEHHbIX KOpTexen, 0603Havaiowmx nosmyum B
siYenke.

Ynpasnswowas BenuunHa ana npeacraesneHHoro odvektom mesh_function_basis 6aszuca yHkuun
CeTKN He 06A3aTenbHO MMEET No3nLUMI0. MIMeeT unu HeT ynpaensaoLlas BefiMuynHa no3uuuio, onpeaenseTcs
npeacrtaeneHHbiM  o6bektom mesh_function_basis 6asucom yHkuumn ceTkn. Ecnu  ynpasnsioLlas
BENIMYMHA HE WMEET no3uLuM, TO COOTBETCTBYIOLLEE 3HAYEeHWe (YHKUUM, MPeaCTaBIEHHONW OGbEeKTOoM,
urparowmmM posnb atpubyta value_positions, He yuuTbIBaeTCS.

dopMasbHble NONoXeHUA:

value_positions_as_table — o00bekT, wrpaoowmii pone artpubyta value_positions, gomnxen
npeacTaBnATb Tabnuuy.
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HedopmanbHble NONOXKEHUS:

consistent_topology_dimension — pasmMepHOCTb MNPOCTPaHCTBA BELUECTBEHHbLIX KOPTEXEW,
3agaBaemas aTpubytom cell_topological_dimension, gomkHa ObiTb Takas e, Kak 3agaHHasi aTpubytom
topological_dimension Tononoruyeckas pasmepHOCTb KaXaon A4Yeiku, KOTOPO NPUCBOEH 6a3nc yHKLMN
CeTKM, NpeacTaBneHHblt 06bekToM mesh_function_basis;

consistent_value_position_table_domain — o6nacte onpegeneHns Tabnuubl  NO3ULMIA
yNpaBnsoLWmMX BENUYUH JOIDKHA ObITb COBMECTUMA CO 3Ha4YeHuamMu atpubyta value_array_order. O6nactb
JomkHa ObiTb  NPOCTPAHCTBOM  KOPTEXEW, KOTOPOE [AOIPKHO ObiTb AEKAPTOBbIM  MPOU3BEAEHUEM
yenovncneHHbix nHTepeanos [1; n4] x [1; no] x --[1; ny), rae:

- m — 3970 3Ha4eHue atpubyta value_array_dimension u

- n; — 9TO 3HA4YEeHMe dneMeHTa arperaTHoro atpubyra value_array_order [i] + 1.

consistent_value_position_table_range — pasmepHOCTb MPOCTPAHCTBA KOPTEXeW, KoTopas paBHa
paHry Tabnuubl ynpasBnsloWMX 3HAYEHWNW [OfHkHA ObiTb paBHA TOMOJIOTMYECKOW PAa3MEPHOCTU SYENKM,
3agaBaemoii atpubytom cell_topological_ dimension;

valid_weighting_at_value_position — ecnu nosuuMyM NpUCBOEHO 3HA4YeHue, TO NOCPeAcTBOM
o6bekTta mesh_function_basis ans sToi no3aMumMm 4OMKHO 3a4aBaTbCs 3HAYEHUE:!

- 1 — Ans ynpaBnsaoLwero 3Ha4eHus, NPUCBOEHHOIO NO3ULnMK;

- 0 — ansa Bcex Apyrux ynpasnsioLmx 3Ha4YeHUi.

6.4 OrpaHunyeHusi, HaknagbiBaembleé Ha OTHOWEHUA NOATUN-CYNepTMn B  CXeMme
mesh_function_schema

6.4.1 OrpaHunyeHue sc1_application_defined_function

Mexay ak3emnnsipamu o6bvektoB mesh_function n mesh_function_basis, apnaowuxcs nogrunamu
o6bekTa application_defined_function, cyuwecteyet oTHowweHne ONEOF (oauH u3s).

EXPRESS-cneumdmkaums:

*

SUBTYPE_CONSTRAINT sc1_application_defined_function FOR

application_defined_function;

ONEOF(mesh_function,

mesh_function_basis);

END_SUBTYPE_CONSTRAINT;

(*

6.4.2 OrpaHnyeHue sc1_unary_generic_expression

Mexay ak3emnnapamu o6bektoB mesh_function n mesh_function_basis, asnsatoumxca noarunamm
obbekTa unary_generic_expression, cywectsyet oTHoleHne ONEOF (oauH un3).

EXPRESS-cneundukaums:

SUBTYPE_CONSTRAINT sc1_unary_generic_expression FOR

unary_generic_expression;

ONEOF(mesh_function, mesh_function_basis);

END_SUBTYPE_CONSTRAINT;

(*

EXPRESS-cneundukaums:

*

END_SCHEMA; -- end of mesh_function_schema
(*
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MpunoxeHue A
(obazaTtenbHoe)

CokpalleHHble HAUMeHOBaHUA 06 LEKTOB

CokpalleHHble HauMeHoBaHUSA 0BBLEKTOB, YCTAHOBIIEHHBIX B HACTOSLLEM CTaHAapTe, NpuBejeHsl B Tabnuue A.1.
TpeboBaHMA K WCNOMb3OBaHUIO COKPALLEHHbIX HauMMeHOBaHWA OOBLEKTOB cojepxaTtcsa B CcTaHjapTax
TeMaTudeckon rpynnel «MeToabl peanusayun» cepuun NCO 10303.

MpuMevyaHune — HaumeHoBaHus obbekToB Ha A3bike EXPRESS pgocTynHbl B MIHTEpHETe (CM. NpurnoxeHue
C).
Tabnuya A1 - CokpaleHHoe HanMeHoBaHWe o6bekToB MM
MonHoe HauMmeHoBaHWe CokpalleHHoe HaumeHoBaHWe

array_based_unstructured_mesh ABUM
array_based_unstructured_mesh_and_vertices ABUMAV
cell CELL
cell_of structured_mesh COSM
cell_with_explicit_boundary CWEB
explicit_unstructured_mesh EXUNMS
extraction_of structured_submesh EOSS
extraction_of submesh EXOFSB
extraction_of submesh_by cells EOSBC
extraction_of submesh_by vertices EOSBV
indices_list INDLST
indices_range INDRNG
matched_mesh_connection MTMSCN
mesh MESH
mesh_connectivity MSHCNN
mesh_derived_maths_space MDMS
mesh_function MSHFNC
mesh_function_basis MSFNBS
mesh_overset_hole MSOVHL
mismatched _donor_mesh MSDNMS
mismatched _mesh_connection MSMSCN
mismatched _mesh_region MSMSRG
multiple_mesh_block MLMSBL
product_of mesh PROFMS
rind RIND
structured_donor_mesh STDNMS
structured_mesh STRMSH
structured_mesh_with_rind SMWR
submesh SBMSH
unstructured_donor_mesh UNDNMS
unstructured_mesh UNSMSH
vertex_defined_cell VRDFCL
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MpunoxexHue B
(o6sa3arenbHoe)

Perucrtpauus MHPOPMaLUOHHOIO 00 bEKTa

B.1 O6o3HaueHUe JOKYMEHTA
[na ofHo3Ha4Horo 0603HavYeHUsi WHAPOPMaLMOHHOrO 06bekTa B OTKPLITOW CUCTEMe HacTOoALeMy cTaHaapTy
NPUCBOEH CeayroLmnii naeHTUdnKaTop obbekTa:
{iso standard 10303 part(52) version(-1) }
CwMelcn gaHHoro o6o03HaveHus yctaHoeneH B UCO/M3K 8824-1 n onucax B MICO 10303-1.
B.2 O6o3HaueHue cxem
[Ons opHo3HadHoro ob603HaveHWs B OTKPbITOW MHOpMaUMoHHOW cucteme cxeme mesh_topology_schema,
YCTaHOBMNEHHOW B HacTosLeM cTaHaapTe (CM. 4), NPUCBOEH criegyowwnii naeHTudmukaTop obbekTa:
{iso standard 10303 part(52) version(1) schema(1) mesh_topology_schema(1) }
CMbicn gaHHoro o6o3HayveHua yctaHoBreH B MICO/M3K 8824-1 n onucax B MICO 10303-1.
[nsa ogHo3Ha4yHoro o603HaYeHUss B OTKPLITOW MHGOPMaLMOHHOK cucTeme cxeme mesh_connectivity_schema,
YCTaHOBMEHHOW B HacTosiLLeM cTaHAapTe (cM. 5), NpUCBOEH criefyouii naeHTudukaTop obbekTa:
{iso standard 10303 part(52) version(1) schema(1) mesh_connectivity_schema(1) }
Cwmbicn gaHHoro o6o3HaveHus yctaHoBreH B MICO/M3K 8824-1 n onucax B MICO 10303-1.
Ona opHo3HauHoro o603Ha4YeHUss B OTKPLITOW WHGPOpMauuoHHOW cucteme cxeme mesh_function_schema,
YCTaHOBMEHHOW B HacTosLLeM cTaHaapTe (cM. 6), NPUCBOEH criegyowuii naeHTudmnKaTop obbekTa:
{ iso standard 10303 part(52) version(1) schema(1) mesh_function_schema(1) }
CwMblicn gaHHoro 0603Ha4eHuna yctaHosneH B MCO/MOK 8824-1 n onncan B MCO 10303-1.
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Mpunoxexnue C
(cnpaBouHoe)

MawunHHO-UHTEepNpeTUPYEeMbIe JINCTUHIU

B HacTosiLeM MpWUNoXeHUW NpUBEAeHbl CCbITKUM Ha CaiTbl, HA KOTOPbLIX HaxoASATCH JIMCTUHTA HaWMEHOBaHWA
06bekToB Ha fA3blke EXPRESS M cooTBETCTBYHOLUMX COKpaLLEeHHbIX HauMeHOBaHWMA, YCTaHOBIEHHbLIX B HacTosLleM
CTaHfjapTe, 6e3 KOMMEHTapueB W [APYroro MOSCHAIOLIEro TeKcTa. OTU MUCTUHTM  [JOCTYMHbI B MaLUMHHO-
UHTepnpeTupyemoil opme (cM. Tabnuuy E.1) u MoryT ObITb NonyyeHsbl No cregytowum agpecam URL:

COKpalleHHble HanMeHoBaHus: http://www.tc184-sc4.org/Short_Names/,

EXPRESS: http://www.tc184-sc4.org/EXPRESS/.
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MNpunoxeHne D
(cnpaBoyHoe)

EXPRESS-G gnarpammsl

[narpammbl Ha pucyHkax D.1 — D.14 nosiy4eHbl U3 COKpalleHHOro NncTuHra Ha sisbike EXPRESS, npusegeHHoro
B npunoxeHnn C. B gmarpammax ucnosnb3oBaHa rpadmyeckass Hotaumss EXPRESS-G sa3bika EXPRESS. Onucanue
EXPRESS-G ycTtaHosneHo B UICO 10303-11.

PucyHok D.1 — lMpepacTaBneHne cxemsl mesh_topology_schema Ha ypoBHe 06bekToB B chopmaTe EXPRESS-G (1 u3 10)
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PucyHok D.2 — lNpeacTtaenexune cxembl mesh_topology_schema Ha ypoBHe 06bekToB B popmate EXPRESS-G (2 n3 10)
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(topologyschema, 1

| vertex ]
v vertices
A[l: vertex_count]
array bused
INTEGER J vertex_count unstuctured_mesh_
and vertices
/62 vertex_
defined cell y cells
A|L:cell_count]
31 ()
array_based

unstuctured mesh

unstuctured nesh

cells
cell count explicit_ A[l: cell_count]

Q unstuctured mesh
INTEGER
explicit_model
structural response. ~\| ¥ 5tnictural_response_

\ |
! representation_schema. \ I representation_schema. q
v fea_model \Y IV element_representation Y

PucyHok D.3 — lMpepacTaeneHve cxembl mesh_topology_schema Ha yposHe 06bekToB B dhopmate EXPRESS-G (3 u3 10)
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PucyHok D.4 — lMpepactasneHve cxembl mesh_topology_schema Ha yposHe 06bekToB B thopmate EXPRESS-G (4 v3 10)

PucyHok D.5 — lMNpepacrasneHve cxembl mesh_topology_schema Ha yposHe 06bekToB B thopmate EXPRESS-G (5 13 10)
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__, (DER) required _vertices
}_ A] L required_oount]

mopology _schetal]
n vertex ,

O Vertices

A[l: vertex_count|

@,1 0) ;

(DER)
edge node_count

(6.2(3, 1) y c
vertex bo (%ER)
- o und count
defined cell (DER)
vneount - reG ER_Q
OER" 1y TJ
opt_node _count
order (DER)
requined_count
structural_response_
nepresentation_scheTa.
element order Jrshape
(EX) cell_shape

r cell_éhhplél_OD T~ T cell_shape ID T

PucyHok D.6 — lMpeactasneHne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B chopmate EXPRESS-G (6 13 10)

r 1,1 mesh

product
pro< uctjof_mesh

I" cell_shape 2D T~ T cell_shape 3D T+

operands L[2:2]

PucyHok D.7 — lMpeactaBneHune cxembl mesh_topology_schema Ha ypoBHe 06bekToB B hopmaTe EXPRESS-G (7 u3 10)
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lower_face

A [1: whole_indices]
C BOOLEAN

lower_vertex
A [1: whole_indices]

used_indices

extraction_of o
- - All: part_indicesl

structured_submesh
X

. INTEGER
iDER) -

whole indices

(DER)
part_indices

PucyHok D.8 — lNpeacTtaenexne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B hopmate EXPRESS-G (8 n3 10)

o] .
I (EX) mesh_maths_ ' '
spaoe_tvpe

PucyHok D.9 — lMpeacTtaBnexne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B hopmate EXPRESS-G (9 n3 10)
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indioes_£roup

nindices
1
INTEGER
indices

1[1:7] A 1I: nindicesl|

start
A [1: nindicesl
nindices L
C INTEGER
finish — g-

A 1L nindicesl J

J (EX}mesli_location | ,

PucyHok D.10 — lMpeacTaBneHne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B chopmate EXPRESS-G (10 u3 10)
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y i
emreeen rETE TIPS G BIOCK— e ...

connectivity

Jf mesh_topology

INTEGER N schema.mesh
(RT) current
mesh_topology scherre.
donor o structured mesh 5§
range
matched mesh 733 indices_range mismatched mesh
connection ' — conmection
donor_range |
3.1 indices_group'3 P*Yps
3.2 mesh_location"D
transform A [L: index_count]
INTEGER
/2,1 mismatched_
Y mesh_region J mesh overset hole

PucyHok D.11 — TlpepgctaBneHne cxembl mesh_connectivity_schema Ha ypoBHe 06beKkTOB B hopmare
EXPRESS-G (1 u3 3)
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PucyHok D.12 — lMpepactaBneHune cxeMmbl mesh_connectivity_schema Ha ypoBHe 06bekToB B hopmaTe EXPRESS-G (2 u3 3)
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(34 (1,2))

(A2 @)}

(33(1))

(342>

medi-topology.schema,
indioesgroup

mesh_topology.schema,
mcshlocation

mesh_topolagy_Bchema*
Lndic«_range

mathematicalJunctionsjschemaN
list-ecLreal data

PucyHok D.13 — Mpeacrasnenve cxembl mesh_connectivity_ schema wva ypoeHe o6bekToB B chopmate EXPRESS-G (3 13 3)
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V  mathermnatical_constructs_scherma.

Y, meaths_function m) y mesh_topology _schema. ni
Y . mesh i1
|_V Y 1
(DER) control_values mesh
mesh function
BOOLEAN = niform vertex DUULDbAIN
values
(scl_application_defined_function I ( scl_unary_generic expression
basis L
i A i-
/1 methermatical_constructs_scherma. \ L 1 /ISO 13584 _genericfexpressio_ns_schema\|
Yy application_defined_function y ' 1 unary_generic_expression )
value_array_ 6 value_array_order
INTEGER o dimension _ ~ All:value_array_dimension]
mesh function basis
INTEGER 0
dimension value_pasition
INTEGER
mathematical_constructs_schema.
maths function
PucyHok D.14 — TpeactaBneHue cxembl mesh_function_schema Ha ypoBHe o6bekToB B hopmate EXPRESS-G
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MpunoxeHune E
(cnpaBouHoe)

JononHutenbHaa nHgopmauusa

B Tabnuue E.1 npuBeaeHbl aneMeHTel cxemel mesh_topology_schema, ncnonsayemble B Apyrux cxemax.

Tabnuuya E1 — BnemMeHTH cxembl mesh_topology_schema, ncrnonbssyemele B Apyrux cxemax.

OnemeHT

Mcnon bL3YETCA B CXeMe

OnemMeHTOM

indices_group

mesh_connectivity_schema

mismatched_mesh_connection
unstructured_donor_mesh

indices_range

mesh_connectivity_schema

matched mesh connection

mesh

mesh_connectivity_schema
mesh_function_schema

mesh_connectivity mesh_function

mesh location

mesh_connectivity_schema

mismatched mesh connection

structured_mesh

mesh_connectivity_schema

matched_mesh_connection
structured_donor_mesh

unstructured mesh

mesh_connectivity_schema

unstructured donor mesh
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Mpunoxexue A
(cnpaBouHoe)

CBeieHUA 0 COOTBETCTBUM CCbINTOYHbLIX MEXAYHAPOAHbIX CTAHAAPTOB HALMOHANbHLIM CTaHAAPTAM
Poccuiickon ®eaepaunmu

Tabnuya OAA1

Ob6o3HaveHNe CCbiNOYHOro CreneHb O603Ha4eHne U HauMeHOBaHUe COOTBETCTBYIOLLENO
MeX/yHapoHOro ctaHgapTa COOTBETCTBUSA HauuoHasnbHOro cTaHfapra
MCO 10303-1:1994 IDT FTOCT P WUCO 10303-1—99 «Cucrembl aBTOMaTU3aUUU

Npon3BOACTBa W UX WHTerpaums. MNpeacTasneHne AaHHbIX 06
nw3genun W obmeH STUMM AaHHeiMM. Yacte 1. Obwme
npeAcTaBNeHnA U OCHoBoOMNOsIaraLwmne NPUHLMNLI»

MCO 10303-11:1994 IDT FOCT P UCO 10303-11—2009 «CucteMbl aBTOMaTu3auuu
NpOW3BOACTBa W UX WHTerpaums. lNpepacTaBneHne AaHHbIX 06
nagenun M obmeH 3TUMKM AaHHbiMM. Yacte 11. MeTtogbl
onucaHusa. CnpaBoYHoe pykoBOACTBO Mo sA3blky EXPRESS»

MCO 10303-41:2005 IDT FOCT P MUCO 10303—41—99 «Cucrembl aBTOMaTM3aLn
MPOU3BOACTBA W WX WHTerpauuu. NpeacTaBneHne AaHHbIX 06
msgenuu M obMeH 3TUMM  AaHHBIMW. Yactb 41.
WMHTerpupoBaHHele 0606LeHHEBIe pecypcbl. OCHOBEI ONUCaAHNS U
NOAAEPKKN N3Lenniiy

MCO 10303-42 — *
NCO 10303-50 — -
MCO 10303-51 IDT FOCT P UCO 10303-51—2011 «Cuctembl aBTOMaTM3aLun

MPOU3BOACTBA U UX WHTerpauus. peacTaBneHne faHHbIX 06
nsgenuu M obMeH STUMM  AaHHBIMW. Yactb 51.
WMHTerpupoBaHHblii  0606LeHHbIR  pecypc. MaTtemaruyeckoe

npegcTaBneHune»
MCO 10303-104 — *
MCO 10303-110 — *
MNCO 13584-20 IDT FOCT P MUCO 13584-20—2006 «Cuctembl aBTOMaTM3aLun

NpOM3BOACTBa U WX WMHTerpauus. bubnuoteka petanen. YacTb
20. Jlornyeckuii pecypc. Jlorndeckas Moenb BbIpaXXeHUR»

* COOTBETCTBYIOLWIMA HaUMOHanbHbI CcTaHAapT oTcyTcTBYeT. [0 ero yTBepXAEHUS peKoMeHAyeTcs
ncrnonb3oBaTh NEPEBOS Ha PYCCKUIA A3bIK JaHHOrO MeXAYHapoaHoro cTaHgapTa. MNepeBof AaHHOrO MeXAyHapoAHOro
cTaHpapTa HaxoauTtes B PefepanbHoOM MHPOPMaLMOHHOM POHAE TEXHUYECKUX perflaMeHToB U CTaHAapToB.

MpuMmedvyaHUue — B HacTosAWwel Tabnmue ncnonb3oBaHo cnegytoLlee ycrioBHoe 0603Ha4YeHne cTeneHn
COOTBETCTBUS:

- IDT — MaeHTUYHbIE CTaHAapThI.
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KrnioueBble  CnOBa: MPUKNAAHbLIE  ABTOMATM3MPOBAHHbIE  CUCTEMBI,  NPOMBILINIEHHLIE  KU3Aenus,
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