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rOCT P UCO 10303-52—2015
BeBegeHve

CrtaHpapTbl cepun MCO 10303 pacnpoCTpaHAlTCSa Ha KOMMbIOTEPHOE MpeAcTaBfeHne nHgopmamm
06 u3genuax u obmeH AaHHbIMM 06 u3genuax. WX uenblo aABnseTcs obecneyeHne HeWTpanbHOro
MexaHu3ma, Croco6HOro onuncbiBaTb U3AENA Ha BCEM NPOTSXKEHUW UX XMU3HEHHOTO UuKna. STOT MexaHu3M
NPUMEHNM He TOMbKO ANs obMeHa haiinamu B HeliTpanbHOM dhopmarte, HO ABNSIeTCS Takke OCHOBOW ANA
peanusaumu 1 COBMECTHOro AocTyna k 6a3am faHHbIX 06 N3gennsax n opraHu3aluy apxnBnpoBaHns.

HacTosAwwmii cTaHgapT OTHOCUTCS K CepuM WHTErpupoBaHHbIX pecypcoB. [NaBHbIMU pasgenamu
HacTosLero ctaHgapTa ABAATCA:

- mesh_topoiogy_schema:

- mesh_connectivity_schema,;

- mesh_function_schema.

OTHOWeEHNA MexXAy AaHHbIMW cXemamu, ornpefefieHHbIMW B HaCcToAWeM cTaHgapTe, WM Apyrumu
cxemamu, onpefeneHns KoTopbliX NpuBefeHbl B MHTErpupoBaHHbIX pecypcax cepun NCO 10303. nokasaHbl
Ha pucyHke 1 c wucnonb3oBaHvem rpaduyeckoin Hotaumm EXPRESS-G. OnpegeneHue EXPRESS-G
cogepxutca B MCO 10303-11. Cxembl, 3ak/OUeHHble B MOAYXUPHbIE NPAMOYroNbHUKW, onpefeneHbl B
HacToswen yactn NCO 10303-11. OnpegeneHve cxeMbl support_resource_schema cogepxutcsa B ICO
10303-41. OnpegeneHne cxembl topology_schema cogepxutca B ICO 10303-42. OnpepeneHuns cxem
mathematical_constructs_schema n mathematical_functlons_ schema cogepxarca B NICO 10303-50.
OnpegeneHne cxembl mathematical description_of_distribution_schema cogepxutca B MCO 10303-
51. OnpegeneHue cxembl support_resource_schema cogepxutca B VMICO 10303-104. OnpepeneHue
cxeMmbl 1ISO 13584_generic_expressions_schoma cogepxutca B UICO 13584-20. 3a MCK/IIOYEHUEM CXEMbI
ISO 13584_generic_expressions_schema, Bce cxembl, MokKasaHHble Ha puUCyHKe 1. OTHOCATCA K
WHTErpypoBaHHbIM pecypcam.

CyulecTByeT MHOXeCTBO NPUKIaAHbIX 3a4a4, CBA3aHHbIX C 60NbLIMMU MaccBaMu JaHHbIX, NMEOLLIUX
06bIYHO unCneHHyl npupogy. O6bem AaHHbIX M3MepsieTcs rurabaitamv, a B HEKOTOPbIX CAyyYasx —
Tepabaiitamn. K npvmepam OTHOCATCA fAaHHble BbIYUCUTENbHON [AWHAMUKW XUAKUX Cpef, AaHHble
OVHaMU4YecKoro  MoAenMpoBaHuWs  NOBEAEHWA  TPaHCMOpPTHOrO  cpeactsa. WM pasHoobpasHble
KCNepuMeHTasbHble faHHble, OT (hU3UKN BbICOKUX IHEPTUii 4O BCEMUPHOrO HabMloAeHNs noroab!.

[naBHbIMM BOMpOCamu, paccMaTpvBaeMbiMU B CBA3W C TakuMy AaHHbIMUW, SABASOTCA ONTUMM3ALMA
npeAcTaB/ieHNs U CTPYKTYPbl AaHHbIX B OTHOLUEHUW WX Mepefayn u xpaHeHus. Kak yacTb ontumusauumu,
JaHHble [0/MKHbl ObITb OpPraHN30BaHbl B KPYMHble MaccuBbl, A€ AOCTYN K KaXAOMY 3/1eMeHTY AaHHbIX
MOXeT ObITb OCYLLEeCTB/IEH NO NPOCTOMY MHAEKCY B Maccuee. Korga faHHble 06pasyloT pacyeTHy MoAesb,
JaHHble  00bl4HO  CBSI3bIBAOTCA C  CETKOW  HEeKOTOporo pofja —  CTPYKTYPVMPOBAHHOM  wnn
HeCTpyKTypupoBaHHoOW. B nwbom cnyyae, BO3MOXHO TakkKe NPYMEHEHWe CXeMbl WHAEKCUMpOoBaHusA AN1S
npeacTaBneHuss MPOCTbIX pasHOBUAHOCTEN ceTkM. B HacTosweil u4acTy MOSICHAWMEe npuMepsl
NPUHLMMNANBHO B35ITbl M3 061aCTU BbIYUC/IUTENBHON ANHAMUKN XUAKONA cpeabl.

B HacTosilem cTaHgapTe npenocTassieHbl 0606LLEHHblEe, He3aBMCUMble OT 061acTU NPUMEHEHUs,
cpeAcTBa npefcTaBieHnsa UHAEKCMPYEMbIX JaHHbIX U CETOK.
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PucyHOK 1— COOTHOLLIEHVE CXEM
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HAUWOHA/NbHbBIMN CTAHOAPT POCCUWMWCKOWMW GEALEPALUNWN

Cuctembl aBTomMaTtmsauuy NponsBoOACTBa U UX UHTerpayns
NPEACTABNEHWNE AAHHbLIX OB U3AENNN N OBMEH 3TUMW AAHHBLIMN

YacTtb 52
MHTerpupoBaHHbIA 06061 EHHbIN pecypc.
PeweTyatas Tononorus

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

[ata BBegeHna — 2016—10—01

1 O6niacTb NpPUMeHeHus

B HacTosiwem cTaHgapTe npuBefeHbl 0606LWEeHHble, He3aBUCMMblIE OT 061acT MNpYMEHEHUs,
cpeacTBa NpefcTaB/IeHUst CTPYKTYPUPOBAHHbLIX U HECTPYKTYPUPOBAHHBLIX CETOK, a Takke MaTemMaTuyeckmx
(QYHKLUMIA 1 YMCMOBBLIX [AaHHbIX, OMPeAEeneHHbIX Ha 3TWX ceTkax. CxeMbl B HaCTOAWEM [OKYMEHTe
cneundurumpoBaHbl Ha a3blike EXPRESS; onpegeneHue asbika EXPRESS gaHo B VICO 10303-11.

B 06nacTb NpUMEHEHNs HaCTOSILLEero cTaHAapTa BXoAaT:

- peweTyartble TONOMAOTUu;

- CBA3HOCTb S4EEK Y COeAUHEHUS MHOTOGI0YHbIX CETOK;

- MaTemMaTtuyeckne yHKUNW, onpeenieHHble Ha ceTkax;

- CBA3b YNC/IEHHbIX AAHHbIX C siYeiikamu, rpaHamu, pebpamu 1 BepLUMHAMMN CETKMU.

B 06nacTb NpYMEHEHNs HACTOSILLEro cTaHAapTa He BXOAUT:

- NPUMEHEHNE pelleTyaTbIX TONOA0rniA;

- NPUMEHEHMNE TPaHuL, pa3fenoB Mexay ceTkamu;

- CEMaHTUKa AaHHbIX, CBA3aHHbIX C CETKOM.

2 HopmaTtuBHble CCbUTKN

B HacTosiLlem cTaHgapTe MCMNo/sb30BaHbl HOPMAaTMBHbIE CCbIIKM Ha Cregylouline MexayHapoaHble
cTaHfapThbl (415 4aTVPOBaHHbLIX CCbIIOK CleAyeT NCnosb30BaTh ykasaHHOe n3faHve, AN HefaTupoBaHHbIX
CCbIIOK — MocnefHee n3fjaHne ykasaHHOro oKyMeHTa, BK/Yas BCe U3MEHEHNSA W MOMPaBKK):

M C010303-1:1994 CucTtembl asTomaTtuMsauum npomsBoAcTBa M WX UHTerpauus. lpepctasneHue
JaHHbIX 06 u3genun n obmMeH aTMu AaHHbiMK. Yacte 1. O6uwme npeacTaBneHWs 1 OCHOBOMoMaratwlme
npuHumnbl (ISO 10303-1:1994, Industrial automation systems and integration — Product data representation
and exchange — Part 1: Overview and fundamental principles)

MCO 10303-11:2004 Cuctembl aBTOMartuMsauuy NPOM3BOACTBA M WX WHTerpauus. [lpepctasneHve
JaHHbIX 06 U3genun n o6MeH aTMK gaHHbIMU. YacTb 11. MeTogp! onucaHusi. CnpaBoyHOe PyKOBOACTBO MO
a3blky EXPRESS (ISO 10303-11:2004. Industrial automation systems and integration — Product data
representation and exchange — Part 11: Description methods: The EXPRESS language reference manual)

MCO 10303-41:2005 CucTtembl aBTOMaTu3auuvy MNpPoOU3BOACTBA W WX UHTerpaumsa. lpepctasrieHne
[JaHHbIX 06 U3genMn n 06MeH aTuMu AaHHbiMu. Yactb 41. IHTerpupoBaHHbIli 0606LeHHbIN pecypc. OCHOBbI
onucaHusi u nogaepxkn msgenuii (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 CncTeMbl NPOMBILLIEHHO aBTOMaTU3aLumn 1 ux uHterpauus. NpeacraBneHne AaHHbIX
06 wm3genun un o6MeH 3TUMKM  faHHbiMW. YacTb 42. WHTerpupoBaHHble 0606LIEHHbIE pecypehbl.
FeomeTpuyeckoe u Tonosnoruyeckoe npeacrtasneHve (ISO 10303-42. Industrial automation systems and
integration — Product data representation and exchange — Part 42: Integrated generic resource: Geometric
and topological representation)

MNCO 10303-50 CrcTeMbl MPOMbILLIEHHON aBTOMaTU3auun n nx nHTerpauns. MNMpeacrasnieHne AaHHbIX
06 wm3genun un o6meH 3TUMKM  fdaHHbiMu. YacTtb 50. WHTerpupoBaHHble 0606LLEHHbIE pecypehbl.

M3gaHve oduunansHoe 1
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Matematunyeckne koHcTpykuumn (ISO 10303-50, Industrial automation systems and integration — Product
data representation and exchange — Part 50: Integrated generic resource: Mathematical constructs)

MNCO 10303-51 CucTembl NPOMbILLIEHHOW aBTOMaTU3aUUM 1 X UHTerpauus. MpeacraBneHne gaHHbIX
06 wu3genun un 06MeH 3TUMM AaHHbiMKU. YacTb 51. WHTerpupoBaHHble 0606LEeHHbIE pPecypchbl.
MaTtemaTtunyeckoe onucaHue (ISO 10303-50. Industrial automation systems and integration — Product data
representation and exchange — Part 51: Integrated generic resource: Mathematical description)

MCO 10303-104 CwucTembl NPOMbILWIEHHOW aBToMatm3aumm u UX uHTerpauus. [peactaBnexHune
JaHHbIX 06 v3genun N 06MeH 3TUMK AaHHbIMKU. YacTb 104. VIHTerpMpoBaHHble NpuKNagHble pecypchbl.
KoHeuHo3anemeHTHbIi aHanu3 (ISO 10303-104, Industrial automation systems and integration — Product
data representation and exchange — Part 104: Integrated application resource: Finite element analysts)

MCO 10303-110 CucTembl NPOMbILJIEHHON aBTOMaTu3auMnm u WX uHTerpauus. lpeacrtaBneHue
AaHHbIX 06 u3genum n o6MeH aTuMu gaHHbiMu. YacTb 110. VHTerpvpoBaHHble NpuKnagHble pecypchbl.
OcHOBaHHas Ha ceTkax BbluucnutenbHasa AvHamuka xugkmx cpef (ISO 10303-110, Industrial automation
systems and integration — Product data representation and exchange — Part 110: Integrated application
resource: Mesh-based computational fluid dynamics)

MNCO 13584-20 CucTembl NPOMBbILLJIEHHOVW aBTOMaTtu3auuMm u uHTerpauus. bubnmorteka cocTaBHbIX
yacteih msgenusa. Yactb 20. Jlormyeckue pecypchl. Jlormyeckas Mogesnb BblpaxeHuin (1ISO 13584-20,
Industrial automation systems and integration — Parts library — Part 20: Logical resource: Logical model of
expressions)

3 TepMuHBI, oNpeaesieHnsl 1 COKPaLLEHMS

3.1 TepmuHbl, onpegeneHHblie B MCO 10303-1
B HacTosilLleM cTaHAapTe NPYMeHeHbl cneaylolme TePMUHbI:
npuknagHoi npotokon: MM (application protocol; AP);
MHTETpUpOBaHHbI pecypc (integrated resource):
nsgenue (product).
3.2 TepmuH, onpegeneHHslii B UCO 10303-110
B HacTosiLleM cTaHAapTe NPYMEHeH cneayrLwuii TEPMUH:
BHeLWHI (rind).
3.3 Mpoune TepMuHbl 1 onpegeneHus
B HacToswem cTaHAapTe NpUMEHeHbI criefylolme TEPMUHbI C COOTBETCTBYIOLLMMW OnNpeaeneHnaMu:
3.3.1 aveiika (cell): MaHucona-anemeHT pasmMepHOCTV OAWMH WX Bbllle, ABMSOLWMIACSA YacTblo CETKN
W CETKON B LLe/IOM.
3.3.2 pe6po aueliku (cell edge): MaHuoNg-3NneEMEHT Pa3sMepPHOCTU OAMH, HaXOoAALWMIACA Ha rpaHuLe
A4elikn 1 coeaNHALWMNI ABE BEPLUUHBI SUEKN.
3.3.3 rpaHb Aueiikn (cell face): MaHndona-anemMeHT pasMepHOCTM ABa. Nexaluii Ha rpaHnLe sueikun
N PacnosioXXeHHbI BHYTPU 3aMKHYTOM rpaHuLbl, COCTOSILLEN U3 04HOro uUnn 6osiee pebep Aueiiku.
3.3.4 BepuwuHa syvelikn (cell vertex): BepluHa, Haxogswascs Ha KOHLe OfHOoro wiu 6onee pebep
a4elikn.
3.3.5 ceTka (mesh): YnopsgouyeHHOe MHOXECTBO s4eeK, CBA3HOCTb MeXAy KOTOpbiMW 3ajaeTcs
npuHagnexawmmm um obLWLMN rpaHammn sueek unm pebpamu syeex.
3.3.6 Tononornyeckas o6nactb (topological region): MHOXeECTBO TOYEK €AVHUYHOWN TOMOSIOTMYECKOIA
pa3MepHOCTH.
3.3.7 BepwuHa (vertex): Touka BHYTpY SUelikv UKW Ha ee rpaHuue.

MpumMmeyaHnsa

1 BepLumHa MOXET ObITb, HO HE 06513aTEeNIbHO, BEPLLIVIHON SUEiku.

2 B HeKoTOpbIX MPUKIaAHbIX 06M1acTsX, B YaCTHOCTM — B KOHEYHO-3/IEMEHTHbIX pacyeTax, BMEeCTO TepMuHa
BEPLLMHA UCTO/b3YeTCs TEPMUH Y3erl.

3.4 CokpaleHus

B HacTosiweM cTaHAapTe NpYMeHEHb! CrieflytoLme CoKpalleHns:

CFD — BblYMCNUTE IbHAA AMHAMMUKA XUAKUX Cpea.:

URL — YHUMLUMPOBaHHbIN yKasaTeb MH(hOPMaLMOHHOMO pecypca.

4 Cxema Mesh topology (pelueTyartas TONOIOTUA)

Hwke npepctaBneH dparmeHT EXPRESS-geknapauun, ¢ KOTOPO HauMHaeTCs OMUCaHWe CXeMbl
mesh_topology_schema. B Hem onpefeneHbl HEO6XOAUMbIE BHELLHUE CCbINKM.

2
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EXPRESS-cnenvdukaumsa:

*

SCHEMA mesh_topology_schema;

REFERENCE FROM mathematical_description_of_distribution_schema - 1SO 10303-51
(property_distribution_description);

REFERENCE FROM mathGmatical_functions_schema - 1SO 10303-50
(maths_space);

REFERENCE FROM structural_response_representation_schema - 1SO 10303-104
(element_order.

elefnent_representation.

fea_model);

REFERENCE FROM support_resoorce_schema - 1SO 10303-41

(identifier.

label.

text);

REFERENCE FROM topology_schema - I1SO 10303-42
(topotogical_representation_item,

vertex. vertex_point);

(*

MpumeuvaHunsa — Cxembl, CCbIMKM HA KOTOPbIE MPYBEAEHDI Bbille, ONpeesieHbl B C/ieAyoLLmMX cTaHaapTax
cepun ICO 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 — MCO 10303-41;

topology_schema — VCO 10303-42.

4.1 OcHoBonosarawLwmne KoOHUenumMn n npeanosioxXeHuns

CeTka onpegensieTc CBOVMMMW BepLUMHAMWU U CBA3AMU MexAay BepluHamu. CeTka SBMSETCA CBA3HbIM
rpachom.

4.1.1 CTpyKTypupoBaHHas ceTka

B cTpyKTyprpOBaHHOW ceTke S4elikn ynopsgoyeHbl Ha perysisipHoil ocHoBe 1 ux dopma onpegensercs
TUMNOM [laHHOW CeTKN.

TpexmepHas NpsAMOyrosibHas ceTka — 3TO ceTka, 06pa3oBaHHas LIecTUrpaHHbIMK sueiikamn. Kaxgas
fAvelika npeacTaBasieT cO60 TPEXMEPHYH LIECTUTPaHHY 06/1acTb, onpeaensieMyd BOCEMbIO BEPLUMHAMU,
06pasylLlnMy YIbl LWecTurpaHHuka. Kaxpas sueilika orpaHMYeHa LIeCTbi FpaHsMu, rae Kaxaas rpaHb
npeacTaBnseT CO6GON YeTbIPEXYrO/ibHWK, Onpefensemblii YeTblpbMs BepwuHamu. [paHb orpaHuyeHa
yeTblpbMsa pebpamu, COeAUHAIOLMMUN YeTbipe BEPLUUHI.

(*!l + N (»|+U + I) (((+ 2J + l)

(i+1.j) (*+2j)

PuicyHok 2 — MpuMep cornalleHns 06 UHAeKCaUMU Ans LeHTpa AByXMEpHOI sueliki
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(5.4)

PricyHok 3— [MpyiMep CETKM C BHELLHVAMM BEPLLMHAMM

[ByxmepHasa npsiMoyronibHasi ceTka - 3TO ceTka, obpasoBaHHas 4YeTblpexyrosibHukamu. Kaxpas
Ayeiika npepAcTaBnseT Cco6OV [BYXMEPHYI YeTblpexyroflbHylo 061acTb, Onpegensemylo 4eTbipbMs
BEpLIMHaMK, 06pasyloLMMmN YIbl YeTbipexyronbHuka. Kaxgas fuelika orpaHuyeHa 4veTbipbMsa pe6pamu,
COeIMHALLVMY YETbIPE BEPLUNHBI.

OpHOMepHaa ceTka uMeeT funHelHyl dopmMy. Kaxpas sdeiika npepactaBnseT cob6oit obnactb
pasmepHOCTU 1, orpaHUYeHHyI0 ABYyMS BEPLUMHAMMU.

NHAekebl, onucbiBatolme CTPYKTYPUPOBAHHYIO CETKY, SABMAIOTCA YNOPSA0YEHHbIMU: AN TPEXMEPHON
ceTku 3To (i:/; K), 4N ABYXMEPHOI CETKM NCNOMb3YTCA MHAEKCHI (i;j) U ANnA ofgHOMepHOo ceTkn (i).

NHpekcbl LEHTPOB sA4Yeek, UeHTPOoB rpaHeVl n UeHTpoB pe6ep - 3TO0O HauMeHbllne WHAEKCHI
COEANHAOLWNX BEPLUNH.
Mpumep — [AnNs UEHTPOB [ABYXMEPHbIX fA4YeeK (MM LeHTPOB TrpaHell TpexmMepHOW ceTku)

NCNONb3YyHTCA cornaweHna, nokasaHHble Ha pUCYHKe 2.

B nonosiHeHWe K ckazaHHOMY, MO YMOMYaHUI0 Hadas/lbHas BepLUMHA PerysisipHoOi CETKU UMEET UHAEKC
(1; 1; 1). 970 03HaA4aeT, YTO MO YMOSTYAHUIO UHAEKC LieHTpa HayasibHOl S4eliku perynsipHolii ceTku Takke
oyget (1; 1; 1).

MoryT cyuwiectBoBaTb NO3ULMM, PacnosiOKeHHble BHe npegenoB camoii ceTkun. OHU Ha3biBalTCHA
BHELUHUMW WIN MHUMBIMW TOYKaMM W MOTYyT ObiTb CBSA3aHbl C (PUKTMBHLIMW BEPLUMHAMW WKW LEeHTpamu
ayeek. OHM OTNMYAKOTCA OT BEPLUH U fAYeek, 06pas3ylLlmnx ceTKy (BkIuvas rpaHuWyHble BEpLUMHbI),
Ha3blBaeMbIX OCHOBHbIMW TOUYKaMU.

Mpumep — Ha pucyHke 3 nokaszaHa fByxmepHasa ceTka C FpaHUYHbIMW BeEPLWIWHAMW Yy rpaHei c
MWHUMaNbHbIMN U MakKCMManbHbIMW NHOEKCaMu /. Pasmep CeTKu (T.e. YNC/TIO OCHOBHbIX BEPWUH B KaXxXaoMm
HanpaBneHun) paBeH 5*4 . OCHOBHble BeplW MWHb 0603HAYalTCHA *. a BHELWHNE BEPWUHBbI - *. [1nsA BepluH
noKa3aHa TaKxe nHagekcayusa no ymonydyaHuio.

Ons ceTkM rpaHy, uMMewLWMe MWHUMAaNbHbIA WHOEKC B HanpaBfeHUM KaxAoh W3 KoopauHart,
o0603HavatTca /-min. y-min 1 Jl-min; rpaHy, UMeloLne MakCUMasbHbI MHAEKC, 0603HavalTcsa /-max. y'-max v
Jtmax. 3T0 - OCHOBHbIE rpaHu.

Mpumep — [paHb WAM NNOCKOCTbL CETKW C UHAEKCOM i-min — 3ToO rpaHb UM NNOCKOCTb CeTKMNu,
uMerwwas MUHUManbHbli UHAeKC / (KOTOPbIA NPU UCNONb30BAHUW NPUHATOW MO YMONYAHUIO WHAEKcauuu
paseH 1).

4.1.2 HecTpyKTypupoBaHHasa ceTka

HecTpykTyprvpoBaHHas ceTka COCTOMT U3 siveek, Mpu 3TOM SYelikM HO AO0/DKHbl UMETb PerysisipHoro
WwabnoHa 1 OTCYTCTBYET OrpaHuyeHne, yctaHaBnmBawLlee, 4To hopma Ayeek BO BCell ceTke fo/mKHA ObITb
O[HOPOAHON. AYeiikn NMeIT BEPLUUHBLI B CBOUX YIax, U Takke MOryT UMeTb Y3/ibl Ha pebpax fvyeek, rpaHsax
AYeeK U BHYTPW AYeeK.

Kaxpas siuelika B HeperynsipHOil ceTke MMEeeT, N0 MeHbLUeil Mepe, OA4HY BepLUMHy, 06Lyl C. Mno
MeHbLUel Mepe, OAHON APYroi A4yeikoi ceTkn. Mo 06LWMM BepLUMHaM MOTyT 6biTb onpefeneHbl CBA3HOCTb 1
CMEXHOCTb fiYeek.

Kaxpas suelika HeCTPYKTypMpOBaHHOlW CeTKM $BHO MpeAcTaBfieHa YykazaHuem ee opMbl ©
YyNopsiflo4eHHbIM CMUCKOM BepLUMH. BeplunHbl noApasymeBatoTcs, a He onpeaensainTca ABHO. Mo cylecTsy
BCE BEpLUMHbI CETKM MOTYT ObiTb OTOGpaXeHbl B MNOC/MefOBaTe/IbHbIA CMNUCOK, MOC/Ee YEero CChlika Ha
BEPLUMHY paBHO3HaYHa 3a[,aHMI0 MOJIOXEHUSA B CMUCKE.

4.2 OnpepgeneHns TUNOB faHHbIX cXxeMbl mesh_topology_schema

4.2.1 Tun gaHHbIX cell_shape

Tun gaHHbix cell_shape npeactaBnset o603HavyeHne hopmbl AUENKN HECTPYKTYPUPOBAHHOW CETKMN.

EXPRESS-cneundgukaums.

*

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 Twn gaHHbix cell_shape_0D

Tun paHHbix cell_shape_OD npeacTtaBnsetr o0603HayeHne OpPMbl  AYEiKM  TOMOMOrMYECKU
HONIbMEPHON HECTPYKTYPUPOBAHHOM CETKU.

EXPRESS-cneundukanms:

*°
T)YPE cell_shape_0D = EXTENSIBLE ENUMERATION OF
(single);
END_ENTITY;

OnpefeneHuns afieMeHToB Nepeync/IMMoro Tuna:

single — eguHNYHan BepLuMHa.

4.2.3 Twun gaHHbiX cell_shape_1D

Tun paHHbix  cell_shape_1D npegctaBnseTr o0603HadeHne OPMbl  AYEkM  TOMOJSIOTMYECKH
OAHOMEPHOI HECTPYKTYPUPOBAHHOW CETKN.

EXPRESS-cneundvkanms:

>

TYPE cell_shape_1 D = EXTENSIBLE ENUMERATION OF
(line);

END_ENTITY;

OnpefenexHns 3/IeMeHTOB Nepeyvnc/iMMoro Tuna:
line — TOnonornyeckasn NMHUs, Tpebdylollas ABe BEPLUVHbI.
4.2.4 Twun gaHHbIX cell_shape_2D
Tun gaHHbix cell_shape_2D npepctaBnset o603HavyeHne popmbl SUelikv TONO0rMYeckn AByXMepHO
HEeCTPYKTYpMPOBaHHO CeTKU.
EXPRESS-cneundukanms:
*'
T)YPE cell_shape_2D = EXTENSIBLE ENUMERATION OF
(quadrilateral.
triangle);
END_ENTITY;

OnpefeneHns aieMeHTOB Nepeync/IMMoro Tuna:
gquadrilateral — 4eTbIpexcTOpPOHHASA AYelika, Tpebytolwas YeTbipe BePLUNHbI;
triangle — TpexcTopoHHsA Aveiika, Tpebylolas TPy BEPLUMHBI.

MpnmeuaHne — B onpefeneHunm HaCTOAWETO TUNa [AaHHbIX WCTOMb3YeTCA  K/IloYeBOe  C/I0BO
EXTENSIBLE (paclumpsiemblid), YTO MO3BONSET J0OABNATL K CMMCKY TUNOB (POPM [ABYXMEPHbIX S4eeKk Apyrue Tunbl,
Tpebyemble 419 NPUKIaAHbIX MPOrPaMMHbIX NPOAYKTOB.

4.2.5 Twun pgaHHbIX cell_shape_3D
Twn gaHHbix cell_shape_3D npegcraBnseT 0603HaveHne opMbl SUeiiku TONOOrMYeckn TpexMepHoii
HEeCTPYKTYPUPOBaHHO CeTKM.
EXPRESS-cneundukanms:
*
T)YPE cell_shape_3D = EXTENSIBLE ENUMERATION OF
(hexahedron.
wedge,
tetrahedron.
pyramid);
END_ENTITY:
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OnpefenexHns 31eMeHTOB NepeyncanmMoro Tuna:

hexahedron — wwecTurpaHHuK (LeCTb YeTbIPEXYro/bHbIX rpaHelt), Tpebyowuii BOCEMb BEPLUVH;

wedge — NATUIPAHHWK (TPW YeTbIPEXYrO/ibHbIe TPaHu 1 ABe TPeyrosbHble rpaHu), Tpebyowmnii WwecTb
BEPLUUH;

tetrahedron — TeTpasgpanbHas opma (Y4eTblpe TpeyronbHble rpaHun), Tpebylowas uveTbipe
BEPLUUHbI:

pyramid — nupamuganbHas cdopma (0gHa YeTblpexyrosibHas rpaHb 1 YeTblpe TPeyrosibHble rpaHu),
TpebyioLan NsATb BEPLUUH.

MpumevyaHne — B onpefeneHuM HaCTOALWETO TuNa [AaHHbIX UCMOSb3YETCA KIOYEBOE  C/I0BO
EXTENSIBLE (pacluvpsiemblid), UTO no3BonseT A06aBnsiTb K CIUCKY TUMOB (DOPM TPEXMEPHbIX SUYeek apyrue Tumbl,
Tpebyemble A8 NPUKIAAHBLIX NPOrPaMMHbIX NMPO/YKTOB.

4.2.6 Twun gaHHbIX indices_group

Twn gaHHbIX indices_group npeacTtaenseT BoI6OP rpynn MHAEKCOB B MHOTOMEPHOM MaccuBe.
EXPRESS-cneuudukauus:

*

TYPE indices_group = SELECT

(indicesjist.

indices_range);

END_ENTITY;

4.2.7 Twun gaHHbIX meshjocation

Tun paHHbIX meshjocation npeacTaBnsieT nepeyncrieHne BO3MOXHbIX MOMOXEHUA OTHOCUTENIbHO
CeTKu.

EXPRESS-cneundukaums:

X

T)YPE meshjocation = EXTENSIBLE ENUMERATION OF
(unspecified,
application_defined.
vertices.
cell_centre,
face_centre.
iface_centre.
jface_centre.
kface_centre.
edge_centre);
END_ENTITY;

OnpefenexHus 3IeMeHTOB NepeyncanMoro Tuna:

unspecified — He 3agaHo;

application_dofined — 3agaeTca nocpefCcTBOM BHELUHErO COr/lalleHnss Mexay cosgaTteneM faHHbIX
1 Nosib30BaTesIeM AaHHbIX:

vertices — y BepLUMH AYeeK, BXOAALNX B CETKY;

cell_centre — uUeHTp fAYelikn; Takke 3TO NPUMEHUMO AN OOBLEKTOB, CBA3AHHbIX C A4eiikoi 6e3
Heo6X0AMMOCTI 3afaHuNs UX MECTOMNOJIOXKEHUS B siUelike;

face_centre — UeHTp rpaHuM obuwiero BuAa, KoTopasi MOXeT 6biTb OpUeHTMpoBaHa B /t06GOM
KOOpAUHATHOM HanpasneHuu;

iface_centre — LEHTpP rpaHM B TPeXMEpPHOM MPOCTPAHCTBE, BbIYNC/IUTENIbHASS HOPMaslb KOTOpPOI
OpVEeHTUpPOBaHA B HanpaBneHuu /;

jfface_centre — UEHTp rpaHn B TPEXMEPHOM MPOCTPAHCTBE, BblYUCNUTE/IbHAS HOPMasib KOTOPOWA
OpVEeHTUPOBAHA B HaMpaBlEHUN Y,

kface_centre — UEHTP rpaHu B TPEXMEPHOM MPOCTPAHCTBE, BbIYNC/IUTE/IbHAA HOpMasib KOTOPOL

OpUEHTUPOBaHa B HamnpaB/eHUN K\

edge_centre — LeHTp pebpa.

4.2.8 Twun gaHHbix mesh_maths_spacejype

Tun paHHbIX mesh_maths_spacejype npeactaBnsieT nepedncsieHne BO3MOXHbLIX BUAOB CBA3ei
mMexay npeacraBneHHbiMyM 06bekTom mesh_dorived_maths_space maremaTnyeckumun AaHHbIMU 1 CETKOA.

6



FOCT P NCO 10303-52—2015

EXPRESS-cnenvdukaumsa:

*

TYPE mesh_maths_space_type = EXTENSIBLE ENUMERATION OF
(cells,

vertices);

END_ENTITY;

OnpegenexHns 3/IeMeHTOB NepeyvynciMMoro Tuna:

cells — gaHHble CBA3aHbI C A4YelikaMun ceTku;

vertices — AaHHble CBA3aHbl C BEPLUMHAMU CETKM.

4.2.9 Twun gaHHbIX structured_mesh_type

Tun gaHHbIX structured_mesh_type cogepXuTt nepeyncneHne BuL0B CTPYKTYPUPOBAHHbLIX CETOK.
EXPRESS-cnenvdvkaums:

*'

TYPE structured_mesh_type = EXTENSIBLE ENUMERATION OF
(rectangular,

pentahedral.

pyramidal.

tetrahedral);

END_ENTITY;

OnpegeneHnsi 31IeMeHTOB NepeyncIMMoro Tuna:

rectangular — CTPyKTypuMpOBaHHasi ceTka, KOTopas COCTOMT M3 TOMOJIOTMYECKUX MNpPsiMbIX B
O[IHOMEpPHOM NpPOCTPAHCTBE, YETLIPEXYTONIbHUKOB B [ABYXMEPHOM MpPOCTPaHCTBE, LUECTUTPAHHUKOB B
TPEeXMepHOM NPOCTPAHCTBE U T.A4.

B [BYXMEpHOM MNpOCTpaHCTBE Bce sueiiku ABNATCA YeTbipexyrofibHukamu. B TpexmepHOM
MPOCTPaHCTBE BCe SIUEliky SBNSIOTCS LWeCTUrpaHHUKaMu.

MpumMmeuyaHne — [pYMEPbI CETOK C MPSIMOYTO/IbHON TOMOOTMEN MOKa3aHbl Ha pUCYHKax 4 — 6.

[

PucyHoK 4 — oiHOMepHas NPSIMOYro/bHasA CeTka, MATUIPaHHan ceTka, npamuasibHasa ceTka un TeTpasgpasibHas
ceTka (npw 3Ha4YeHum / = 5)

1M M

PucyHok 5 — AByxmepHas npsaMoyrosibHas ceTka (npu 3HaveHusx i = 5,j = 4}

pentahedral — cTpykTypupoBaHHass ceTka, KoTopas SBASETCA JIMHEWHOW B OAHOMEPHOM
NPOCTPaHCTBE, TPEYTO/bHOW B ABYXMEPHOM NPOCTPAHCTBE W NATUIPAHHOW C ABYMSI TPEYTO/IbHBIMU FPaHAMM
M Tpems YeTblpexXyrofibHbIMW [paHAMK, O06pasyloWnMn KAMHoo6pasHylo opMy, B TpexMepHoMm
npocTpaHcTBe (Mpy 3TOM OAHO M3 pebep Mexay Napoil NPSIMOYro/ibHbIX FpaHell SBASIETCA aHa/orom Oocu
cekTopa LUunnHapa).

OO6bIYHO CYUTAIOT, YTO CeTKa Takoi pa3sHOBUAHOCTM B BYXMEPHOM MPOCTPAHCTBE CXOAHA C cekTopamm
Kpyra, a ofHa BepLiMHA aHaslofMyHa LEHTPY OKPYXHOCTW, a B TPEXMEPHOM MNpOCTpaHcTBe nofo6Ha
cekTopaMm LWAUHAPA, Y KOTOPbIX O4HO U3 pebep Mexay napamu NpSAMOYro/ibHbIX rpaHeli aHasorM4yHo ocu
unnuHapa.

B ABYXMEPHOM MPOCTPAHCTBE SiUEliKM, CMEXHble C BEPLUMHOW, SBASIOTCS TPEYroNbHbIMU, OCTaslbHble
AYelikn — YeTbIpexyrosibHble.
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B TpexmepHOM npocTpaHcTee AYeiikn, CMEeXHble C OCEBbIM p96pOM ABNAKTCA NATUTPAHHLIMU,
OoCTasibHble SYENKN — LiecTurpaHHble.

PurcyHoK 8 — TpexmepHas nsaTurpaHHas ceTka (Mpu 3HaveHusXi =5,j=4. k = 3)
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pyramidal — cTpyKTyprpoBaHHasi ceTka, koTopas sBsieTCsl MHEeHO B 0fHOMEpPHOM NPOCTPaHCTBe,
TPEeyronbHOl B ABYXMEPHOM MPOCTPAHCTBE M NMpaMnaasibHOi B TPEXMEPHOM MPOCTPAHCTBE.

O6bIYHO CUMTAIOT, UTO CETKA TaKol Pa3HOBUAHOCTU B ABYXMEPHOM MPOCTPAHCTBE CXOAHA C CeKTopamMu
Kpyra, a OfHa BeplUMHA aHasIorMyHa LEHTPY OKPYXHOCTM, a B TPeXMepHOM MpocTpaHcTBe noJo6Ha
cekTopam cgepbl, Y KOTOPbIX TOUKA BEPLUMHLI NUPaMUAbLI aHAIOTUYHA LEHTPY cdepsbl.

B ABYXMEpPHOM MPOCTPaHCTBE SIUEMKW, CMEXHbIE C BEPLUVHON, SIBASIOTCA TPEYrosbHbIMU, OCTaslbHble
AYelikn — YeTbIpexyrosibHole.

B TpexmMepHOM MpOCTPaHCTBe suelik, CMexHble C BEPLUMHONA, SBASIOTCA NUpamuaabHbIMU,
ocTasibHble AYelikn — LWecTUrpaHHble.

MpumMmevyaHue — lpUMepbl CETOK C NUPaMUAa/ILHON TONO/OrViell NokasaHbl Ha pUcYHKax 4. 7 1 9.

tetrahedral — cTpykTypupoBaHHasi ceTka, KoTopas siBAseTcsa JIMHeliHoli B  OfHOMepHOM
NpPoOCTpaHCTBE, TPEYroNbHOM B [ABYXMEPHOM MPOCTPAHCTBE, W TETpasgpasibHoli B TPEXMepHOM
NpocTpaHCcTBe.

O6bIYHO CUMTALOT, YTO CETKA Takoli pa3sHOBUAHOCTU B BYXMEPHOM MPOCTPAHCTBE CXOAHA C CEKTopamMu
Kpyra, a ofHa BepLMHA aHasiofMyHa LEHTPY OKPYXHOCTW, a B TPEXMEPHOM MPOCTPAHCTBO Mofo6Ha
cekTopam cpepbl, Y KOTOPbIX TOUKa BEPLUMHBLI TETPa3Apa aHaforMyHa LeHTpy cdepbi.

[*-M]

PucyHok 10 — TpexmepHasn TeTpasgpasibHas cetka (Mpu 3HaveHnsxi =5,j =4. k = 3)
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B [ByXMEepHOM MpOCTPaHCTBE siueiiku, CMeXHble C BEepLUVHON, SABMATCS TPEYrofbHbIMU, OCTaslbHble
AYENKN — YETbIPEXYTObHbIE.

B TpEXMEpHOM MpPOCTPAHCTBE iUeliku, CMeXHble C BepLUMHON, ABNAITCA TeTpasapasbHbIMU, sueiiku,
CMeXHble ¢ pe6pOM BEpPLUMHBI — ASATUrPaHHbIE, @ OCTasIbHble SIUelik — LWecTUrpaHHbIe.

MpumeyaHne — [lIpuMepbl CETOK C MATUrPAHHO TOMOJIOTMEN NMokasaHbl Ha pucyHkax 4. 7 u 10.

4.3 OnpepeneHus o6bekToB cxeMbl mesh_topology_schema

4.3.1 OO61bekT array_based_unstructured_mesh

OO6bekT array_based_unstructured_mesh fBnsetca Takum npegcTaBfeHnemM HeCTPYKTYpUpOBaHHOM
ceTku, KOTOpoe npefHasHavyeHo 4719 MUHMMMU3aUMM 06bema AaHHbIX 3a cyeT TOro, YTO B fYeiikax CeTkn He
TpebyeTcs ABHOTO 0603HAYEHNSA BEPLUNH.

EXPRESS-cneundukaums.

*

ENTITY array_based_unstructured_mesh

SUBTYPE OF (unstructured_mesh);

cells : ARRAY [1:cell_count] OF vertex_defined_cell;

WHERE

\vrl : SELF\mesh.index_count = 1;

END_ENTITY;

OnpegeneHve aTpmbyToB:

cells — ob6bektbl vertex_defined_cell. npeacrtaBnswwmne 3agaHHble BepLUMHAMU  SYEKK,
obpasyoLune ceTky.

cell_count— (Hacnepgyemblii aTpubyT) KOSIMYECTBO SAYEEK B CETKE;

index_count — (Hacnegyemblii aTpubyT) KO/JMYECTBO WHAEKCOB, TpebyemblX ANA YHUKaSbHOro
0603Ha4YeHNsA BEPLUMH WU SHEeK CETKM.

dopmasnbHble NOSTOXEHUS:

WR1. 3HaueHune aTpubyTta index_count fO/HKHO ObITb paBHbIM 1.

4.3.2 O6wbekT array_based_unstructured_mesh_and_vertices

O61bekT array_based_unstructured_mesh_and_vertices aBnseTca Takum NOATUNOM OObeEKTa
array_based_unstructured_mesh. «koTopblli npefcTaBnsieT HECTPYKTYPUPOBAHHYIO CETKY, BepLUMHbI
KOTOpPOli ABHO 0603HAYEHb! 1 YNOPSA0YEHbI.

EXPRESS-cneundukaums:

ENTITY array_based_unstructured_mesh_and_vertices

SUBTYPE OF (array_based_unstmctured_mesh);

vertex_count; INTEGER;

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

WHERE

wrl :all mesh_vertices(SELF);

END_ENTITY;

OnpepeneHve aTpmbyToB:

vertex_count — YMUCNO YHWKabHbIX BEPLUWNH CETKM;

vertices — MaccmB YHUKa/IbHbIX BEPLUMH SYEeK CeTKN.

PopmasibHble NONOXKEHUSA:

WR1. SnemeHTbl MaccuBa, urpatLiero posb aTpmbyta vertices, AO/MKHbI BKIOYaTb BCE BePLUMHbI
CeTKM W AO/MKHbI ObITb YHUKa/IbHBIMU.

4.3.3 O6bekT cell

O6bekT cell saBnsetcs Takum noatunom o6bekta topological_representation_item. koTopbiii
npeactaBnseT Manmona-o6beKT ¢ rpaHuLei.

EXPRESS-cneundukauus.

*

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;

OnpepgeneHune atpubyToB:

description — onucaHue;

dimension — Tononoruyeckas pasmMepHoCcTb 06nacTu.

4.3.4 0O61bekT cell_with_explicit_boundary

O6bekT cell_with_explicit_boundary sBnsetca Takum noaTunom o6bekta cell, koTopbIiA
npeacTaBnseT aueiky ¢ 3a4aHHOl rpaHuLen.

EXPRESS-cneundukanmsa:

*

ENTITY cell with explicitJ>oundary

SUBTYPE OF (cell);

boundary : SET{1:?] OF topok>gical_representation_item;

END_ENTITY;

Onpepenexne atpubyToB:

boundary — anemeHTbl, 06pasyloLme rpaHuLy obnactu.

4.3.5 O0O06bekT cell_of _structured_mesh

O61bekT cell_of_structured_mesh npepctaBnsetr ngeHTUULUMPYEMYIO SYEKy CTPYKTYpUPOBAaHHOW
ceTku, npeacTtaBneHHo 06bekToM structured_mesh.

EXPRESS-cneundukanms:

ENTITY cell_of_structured_mesh

SUBTYPE OF (cell);

the mesh ; structured_mesh;

celljdentifier; ARRAY (1;index_count) OF INTEGER;

DERIVE

index_count; INTEGER ;=the_mesh\mesh.index_count;

END_ENTITY;

OnpepgeneHune atpubyToB:

the_mesh — 06bekT structured_mesh. npeacrtaBnsiownii CTPYKTYPUPOBaHHYIO CETKY;

celljdentifier — nHaekcbl suenkn:

index_count — KONMYECTBO WMHAEKCOB, TPEBYeMbIX AS1 YHUKANIbHON MAEHTUMKALMN BEPLUUHBI UK
AYENKN CceTKu.

4.3.6 0O6bekT explicit_unstructurod_mesh

O61bekT explicit_unstructurod_mesh npegctaBnseT pasHOBMAHOCTb NpPeACTaBNEHHON O6GBLEKTOM
unstructured_mesh HecTpyKTypMpOBaHHOW CETKM, UYTO MOXOXe Ha 3afaHHoe B MCO 10303-104. Ho He
paBHO3HAYHO emy.

EXPRESS-cneundvkanms:

*°

IgNTITY explicit_unstructured_mesh

SUBTYPE OF (unstructured_mesh);

explidt_model: fea_model,

cells : ARRAY [1:cell_count] OF UNIQUE element_representation:
END_ENTITY;

OnpegenexHne atpuéyToB.
cxplicit_model — KOHeYHO-3/1leMeHTHas Mogenb;

cell_count — (Hacnefyemblii aTpuMbyT) KOMMYECTBO 3/NIEMEHTOB, NPEACTAB/IEHHbIX O06BbEKTaAMM
oioment_representation,

cells — Habop npeacTaBneHHbIX obbekTamu element_ropresontation 3n1emMeHTOB, 06pasyloLnx
ceTky.

1
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HedhopmasibHble NONOXEHUS:

IP1. Kaxgabli anemeHT Habopa cells, npeacTaBneHHblli 06beKTOM element_ representation gosxeH
npvHagnexartb KOHEUYHO-3/IEMEHTHOW MOAeNW, MpeAcTaB/IEHHOW O6GBLEKTOM, UrpawlivM posb atpubyta
explicit_model.

4.3.7 O61bekT extraction_of_structured_submesh

O6bekT extraction_of_structured_submesh aBnsetcsa noatunom ob6bekta extraction_of _mesh wu
npeActaBnseT  OTHOWeEHWe  Mexay [ABYMSA  npefcTaBfieHHbiMM  ob6bekTamu  structured_mesh
CTPYKTYPUPOBaHHLIMU CETKaMU, NokasbiBalollee, YTO 0fiHa CeTKa AB/IAETCS YacTbio APYro.

EXPRESS-cncumudmkayms.

*

ENTITY extraction_of_structured_submesh

SUBTYPE OF(extraction_of_submesh);

lower_vertex : ARRAY [1:wholeJndices] OF INTEGER:

usedjndices : ARRAY [1:part_indices] OF INTEGER:

used_senses : ARRAY [1:part_indices] OF BOOLEAN;

DERIVE

wholejndices : INTEGER := SELRextraction_of_submesh.whole\mesh.index_count:

partjndices : INTEGER := SELRextraction_of_submesh.part\imesh.index_count

WHERE

WR1: (MESH_TOPOLOGY_SCHEMA.STRUCTURED_MESH' IN TYPEOF(

SELF\extraction_of_submesh.whole));

WR2: fMESH_TOPOLOGY_SCHEMA.STRUCTURED_MESH' IN TYPEOF(

SELF\extraction_of_submesh.part));

END_ENTITY;

OnpegeneHue atpubyToB:

part — o06bekT structured_mesh, npeAcTaBNALWNA CTPYKTYpPUPOBaHHY CETKY, SBASIOLLyOCS
yacTbio Lesoro;

whole — o06bekT structured_mesh, npefcTaBnsoWUA CTPYKTYPUPOBAHHYIO CETKY, SIB/SIOLLYOCS
LenbIM;

lower_vertex — NonoXxeHne BepLUMHbI CETKN B LIe/IOM, KOTopas SABASETCA Havyanom yYactu (Bbl6Opku).
MonoxeHne 3a4aeTcsi OTHOCUTE/IbHO BCEX UHAEKCOB, UCMOJIb3YEMbIX B CETKE B LIE/IOM:

usedjndices — MHAEKCbI CETKM B Lie/IOM, KOTOpble Takke WMCNOMb3yHTCA B YacTu B TOM rnopsgke, B
KOTOPOM OHMW MUCMOMb3YIOTCA B YACTU CETKM;

used_senses — COr1acoOBaHHOCTb [ANS KaXAOro MCMNo/ib3yemMOro B 4acTu (BbIOOpKE) WHAEKca,
3ajaBaemvas crefyowmnm obpasom:

— TRUE (ncTuHa), ecnu B 4acTW CETKU UHAEKC UCMO/b3YEeTCS B TOM Xe HanpaB/IEHUU, YTO U B CETKE B
uenom;

— FALSE (/10Xb), €cnn B 4acTu CeTKN MHAEKC UCNONb3yeTCcs B 06paTHOM Hanpas/eHuu;

wholejndices — uncno uHgekcoB, Tpebyembix A1 OAHO3HAYHOW WMAEHTMUAMKALMM BEPLUUHbI UIN
siyelikn B CETKE B Lie/1IoM;

partindices — uucno MHOEKCOB, TpebyembiX A/ O4HO3HAYHOW WAEHTUMKAUUM BEPLUUHBLI WK
AYelikv B YacTu ceTke.

dopmasibHble MOSIOXKEHUS:

WR1. CeTka, paccmaTpuBaemas Kak ceTka B LefioM, AO/DkHa ObiTb npeacTaBnieHa O06bEKTOM
structured_mesh.

WR2. CeTka, paccmatpuBaemasi Kak 4acTb CeTKM, [O/DKHa ObiTb npeAcTaBfneHa O06HLEKTOM
structured_mesh.

4.3.8 O6bekKT extracrtion_of_submesh

O6bekT extracrtion_of _submesh npepctaBnsieT OTHOWeEHME MeXAy CeTKOW W MOACETKOM,
ycTaHaB/MBalLee TO. YTO NOACETKA ABNSETCS YaCTbI0 CETKU.

EXPRESS-cneundukauus:

*

IgNTITY extraction_of_submesh;
whole: mesh;

part: submesh; END_ENTITY;

(*

12
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OnpepenexHne atpubyToB:

whole — ceTka, 13 KOTOpO AenaeTcs BbIGOPKA NOACETKN:

part — pe3ynbTupyioLLan nogcetka.

4.3.9 O6bekT extraction_of_submesh_by_cells

O6BekT extraction_of_submesh_by_cells asnseTcs Takum noATMNOM obbekTa
extraction_of_submesh, nocpegctsom KoToporo Bbibopka NoACETKN 3a4aeTca nepeyncieHnemM ayeek.

EXPRESS-cneundvkaums:

*°

ENTITY extraction_of _submesh_by_cells

SUBTYPE OF (extraction_of_submesh);

cell_count: INTEGER;

cells : ARRAY [1:cell_count) OF cell;

END_ENTITY;

Onpepenexne atpubyToB:

cell_count — uucno syeek, oTbrpaembix 418 06pa3oBaHUSA NMOACETKN:

cells — konnekuyus aueek, onpeaenaoLWmnx NOACETKY.

4.3.10 O61bekT extraction_of_submesh_by_vertices

O6BekT extraction_of_submesh_by_vertices ABnAeTcA Taknm noATUNom obbekTa
extraction_of_submesh, nocpefctsom KoToporo Bbibopka NoACETKM 3a4aeTca nepeyncieHneM BepPLUVH.

MpumeuaHne — C nomowblo ob6bekta extraction_of_submesh_by vertices MoxeT 6biTb 3agaHa
NOACETKA, UMEIOLLIAs MEHBLLIYHO TOMOMOMMYECKYH0 Pa3MepPHOCTb, YeM poauTeNbCKas ceTka (CeTka B LIENoM).

EXPRESS-cneundukanms:

*'

ENTITY extraction_of _submesh_by_vertices
SUBTYPE OF (extraction_of_submesh);
vertex_count: INTEGER;

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

OnpegeneHne aTpubyToB:

vertex_count— 4ncno BepLInH, oToMpaeMbix 415 obpa3oBaHns NOACETKY;

vertices — KONNeKuusi BEpPLUMH, Onpeaensowmx noaceTky.

4.3.11 O6bekT indicesJist

MocpeacTBom ob6bekTa indicesJist 3agaeTcsa CNMCOK MHAEKCOB B MHOTOMEPHOM MaccuBe.
EXPRESS-cneundukaums:

*

ENTITY indicesJist;

nindices: INTEGER,;

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

END_ENTITY;

Onpepgenexve atpubyToB:

nindices — uncno VHAEKCOB, TpebyeMbIX 415 3afaHNS YHUKA/IbHOTO 3/IeMeHTa B MaccuBe;

indices — nHAeKchbl.

4.3.12 O6bekT indicos_range

MocpeacTBom o6bekTa indices_range 3afaloTCcs HayasbHbI U KOHEYHbI MHAEKCHI MoaAnanasoHa
MHOTOMEPHOro MaccuBsa.

EXPRESS-cneundukaums:

*

IgNTITY indices_range;

nindices: INTEGER;

start: ARRAY [1linindices] OF INTEGER:
finish : ARRAY [1:nindices] OF INTEGER:

13
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END_ENTITY:

OnpegeneHue atpnbyToB:

nindices — uncno MHAEKCOB, TPeGYEeMbIX ANSt 3afaHNSA YHUKANIbHOTO 3/IEMEHTA B MAcCUBE;

start — MUHMMasIbHblE UHAEKChI, COOTBETCTBYIOLME HavYalbHOMY YNy NoAauanasoHa;

finish — makcMmanbHble MHAEKCHI, COOTBETCTBYHOLLME KOHEYHOMY YI/y nogAnanasoHa.

4.3.13 O6bekT mesh

MpeacTaBnsAwoLWNiA CeTKy, COCTOSALWY U3 0aHOI unu 6onee ayeek, 06bEKT mesh sBAsSeTCA NOATUMNOM
o6bekTa topological_representation_item. CeTka siBNsieTCA OCHOBOIi Bcex NpeAcTaB/fieHWli pelueTyaTtoid
Tonosornn. CywecTByeT HECKO/TbKO CMOCO60B NpefCcTaB/IeHNs CeTKU.

EXPRESS-cneuudukaums:

I%NTITY mesh

ABSTRACT SUPERTYPE OF (ONEOF(structured_mesh,
unstructured_mesh) ANDOR submesh)

SUBTYPE OF (topological_representation_item):
description : text;

index_count: INTEGER,;

END_ENTITY;

OnpepeneHve atpubyToB:

description — 4ncno MHAEKCOB, TpebyeMbIX A5 YHUKANbHOW NAeHTUMKALMN BEPLUNHBI NN SYeKun
ceTku;

index_count — 4nCno NHAEKCOB, TPEOYEMbIX A1 YHUKA/IbHOW MAEHTUUKALMN BEPLIMHBLI UK AYelikn
CeTKMU.

MpumeyaHune — Hactoswmii 06bekT HacregyeT OT  cBoero  cyneptuna  topological
representation_item atpubyt name tuna label.

4.3.14 O61bekT mosh_derived_maths_space
MocpeactBom ob6bekta mesh_dorivod_maths_space ocyuiecTBnisieTcs CBA3b 3HAYEHUIA [aHHbIX C
CETKOIA.

MpumeuyaHne — CeA3b HaumHaeTcs C o6bekta property_distribution_description. artpubyt
math_function kotoporo nmeet Tvn math_function (B gaHHOM criy4aB TabiuuHas pyHKUYS), AvanasoH 3HauYeHuid 1
0611aCTb OnpeAeneHns KOTOpoil COOTBETCTBYIOT TuMy maths_space. Tak/im 06pa3oM 3aaeTcsi CBSA3b C CETKON.

EXPRESS-cneundvkauus:

*>

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;

OnpepeneHve aTpmbyToB:

description — onucaHue;

name — AOCTYMNHbIV A4NA MHTepnpeTaunn nonb3oBarenem naeHTudmkarTop,
id — ngeHTucpmkartop;

the_mesh — 06bekT mesh, npeacTaBnsAwLWNiA ceTKY;

kind — Bug cssasu.

4.3.15 OO6bekT array_based_unstructured_mosh

MocpeacTeom o6bekTa product_of_mesh 3agaeTtcs oTHOWeEHNE Mexay.

- ABYMS onepaHAaMmn — CeTKoi pasmepHoOCcTV 1 u ceTkoli pasmepHOCTH Ji;
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- npovi3BefeHneM, ABMALWMMCA CeTKOW pasmepHocTM (N + 1), 4TO nokasblBaeT, 4YTO ceTka
pa3mepHoCcTM (N + 1) ABNAeTCA feKapTOBbIM NPOU3BEAEHNEM OnepaHioB.

B npousBefeHnu cylecTByeT crneaytoLinii Nopsaok s4eek U BEPLUNH:

- Avelika / + n (' — 1) Npou3BOAHON CETKM COOTBETCTBYET siuelike / nepBoro onepaHga v Adeiike /
BTOPOro onepaxAa, rae n — obLiee YMcno ssYeek NepBoro onepaHaa;

- BepwuHa / + m (j— 1) NPOM3BOAHOW CeTKM COOTBETCTBYET BepLUvHe / NepBoro onepaHia v BepLluviHe
/ BTOpOro onepaHga, rae T — obliee Yncao BepLlvH NepBoro onepaHaa.

EXPRESS-cneundukanms:

*

IgNTITY 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; "

OnpegeneHne aTpubyToB:

oporands — ABa o6bekTa mesh, npeacTasnsoWwme ceTku, 419 KOTOPbIX CTPOUTCS NPOV3BeAeHe:

product — 06bekT mesh, npeacTaBNAOLWNIA CeTKy, SBNAIOLLYIOCA AEKAPTOBLIM NPOU3BELEHNEM ABYX
onepaHzoB.

dopmasibHble NOIOXKEHNSA:

WR1. Bce ceTkM [O/MKHbI ObiTb CTPYKTYPUPOBAHHLIMW CETKaMu, NpeAcTaB/iEHHbIMU OO6bEKTaMu
structured_meshes.

WR2. O6bekT, NpeAcTaBnaoLLnii NepBblii onepaHa, AO/KEH MMeTb 3HavyeHne atpubyTa Index_count,
3a/aloLLero Y1cao NHAEKCOB, paBHbIM 1

WR3. Y 06bekta, npeactaBnsioWero ceTky, ABASAKOLWYIOCA NPoM3BefeHueM, 3HadyeHue artpubyta
index_count, 3agatoLLero Yncso UHAEKCOB, AO/MKHO PaBHATLCA CyMMe 3HauveHuii aTpnbyToB index_count
06BbEKTOB, NPeACTaBASIOWMX CETKM, ABNSAIOLMECH onepaHgamMm

4.3.16 O6bBekKT rind

MocpeacTBom o06bekTa rind onucbiBaeTCs MHOXECTBO, CBSI3aHHbIX CO CTPYKTYPUPOBAaHHOW CeTKoWA
BHELLUHUX MN/IOCKOCTEN.

EXPRESS-cneundukanms:

*

ENTITY rind;

index_count: INTEGER;

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

END_ENTITY;

OnpegeneHue aTpubyToB:

index_count— Y1CNO MHAEKCOB, TPEGYEMbIX A/ 334aHUS CCbIIKN HA BEPLUMHY;

planes — 3aaeT MHOXeCTBO BHELLIHWX N/IOCKOCTEN, COeAMHEHHbIX C MUHUMA/IbHON U MaKCUMasbHO
rpaHsMy CTPYKTYPUPOBAHHOW CeTku. B TpexmMepHOM MPOCTPaHCTBE Kaxol W3 MAoCcKOCTeli ¢ MHAEKCOM n
6yfeT COOTBETCTBOBATh C/iefytoLias rpaHb:

n=1—/-min n =2 —/-max
n =3 —/-min n=4—-max
n=5—/ktmin n =6 —/1-Tax.

Mpumep — ANs TpexmepHOi ceTku, nmetuieil pasmep 'sgpa’'pasHbiM [I*JIXxKK. 3HaueHne aTpubyTa
planes, paBHoe [a, b, c, d. e, f] nokasbiBaeT, YTO AuMana3oH UHLEKCOB CETKW C BHeELWHell 060104YKON byfeT
cneayoLWum:

:(1-a. ll ¢b)
/:(1-c.3d ed);
K (1-e KK +f).

15



FOCT P NCO 10303-52—2015

4.3.17 O6bekT structured_mesh

CTpyKTypupOBaHHasi ceTka, MpeAcTaBfeHHass 00bekToMm structured_mesh, umeeT perynsipHyo
Tononoruto.  CTPYKTypupoBaHHasi ceTka, MNpeAcTaBneHHas o06bekTtom  structured_mesh. umeer
napameTpuyeckylo CUCTEMY KoopAuHaT. [lapameTpuueckue CUCTEMbl KOOpAMHAT [ANS OAHO-, OBYX- U
TPeXMepHOW CeToK nokasaHbl Ha pucyHkax 11—13.

(0) € (1)

PricyHok 11 — MapameTpuyeckasi cvcTeMa KOOpAMHAT f/151 OGHOMEPHOI CTPYKTYPUPOBaHHOM CETKM

(0,0 ? (1,0)
PricyHok 12 — MapamMeTpuyeckasi cricTema KoopavHaT /s ABYXMEPHOI CTPYKTYpUPOBaHHOI CeTkM

[Ona kaxpoil npepctaBfneHHoOW 06bekToM structured_mesh sa4Yeilikm CTPYKTYpUMpOBaHHON CeTku,
napaMmeTpuyeckasi cuctema KoOpAWMHAT WAEHTUYHA napameTpuyeckoil cucTeMe KoopauHaT ceTku, 3a
UCKNIOYEHNEM CMeLLeHNs Havana KoopauHaT. BepluuHbl (/;y, K) TpPexMepHOW ceTku pasMepoMm n, T U p
AYeeKk NMelT napameTpuyeckne KoopanHaThbI:

((/—1yn: ((—1yT; (k—1Yp).

EXPRESS-cncundukauus:

*

IgNTITY 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;

d.l.1)

PuicyHok 13— MapamMeTpuueckas ccTeMa KoopAuHaT A/1st TPEXMEPHOI CTPYKTYpUPOBaHHOM CeTku

16
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Tabnuya 1 — Yrcno BepLUMH B CTPYKTYPUPOBaHHON CeTke, NpeacTaBeHHo 06bekToM structured_mesh

Y1Cro MHAEKCOB, MpAMOyronbHas Cetra Cetkanpa-  cena rerpasppanbHbIX
3a/jaBaemoe aTpubyTom ceTKa KIMMHOBUAHBIX MUOATBHBIX aMEMEHTOR
Index_count 3/1EMEHTOB 3/1EMEHTOB
1 i / [ 1
2 4 n-1)+1 n-u+1 A»-1)+1
3 Ha JW-D +* Mi- 1)+ 1 1*(1-1);(/-2XI-1)

OnpepgeneHune atpubyToB:

vertex_count — 4uCNO BepLMH B KaXAOM W3 HanpasneHuin ceTku. pousBefeHne 3M1eMeHTOB
MaccmBa — 3TO YMC/0 BEPLUMH, ONpeAensoWmnx ceTky (T.e. UCKIYas BCe BHELLHVE TOYKM). Yucna BepLumH
B PErynspHbIX ceTkax C OfHO-, ABYX- W TPeXMepHoi Tononoramu npueegeHbl B Tabnuue 1, rae /,y n Nl
COOTBETCTBYIOT  3/1eMeHTaM  MaccuBa  vertex_counts[l], vertex_counts[2] u  vertex_counts[3],
COOTBETCTBEHHO:

cell_counts — yucno sayeek B KaxaoMm U3 HanpasfeHuWii ceTkn. MNpousBefeHne 31eMeHTOB MaccuBa
— 3TO YMC/I0 AYEEK BO BHYTPEHHEWR YacTu CeTKu:

kind — Bug cetku:

index_count — (Hacnegyemblii) 4YNCNO WHAEKCOB, TpPebyembiX ANA YHUKaNbHOW uaeHTudmkauum
BEPLUMHbI WAN SYelikn CeTKW, TO XXe camoe, 4YTO Tonosiormyeckas pasMepHOCTb CeTkuM (Hanpumep,
OAHOMEpHas, TpexmepHasa u T.4.).

4.3.18 O61bekT structured_mesh_with_rind

O6bekT structured_mesh_with_rind aBnsetca Takum nogTunom o6bekta structured_mesh,
KOTOPbIA NpefcTaBnseT CTPYKTYPUPOBaHHYIO CeTKY C 3afaHHbIMU BHELUHUMMW NI0CKOCTAMM.

EXPRESS-cneundvkaums:

*°

ENTITY structured_mesh_with_rind

SUBTYPE OF (structured_mesh);

rind_planes: rind;

END_ENTITY;

OnpegeneHne atpubyToB:

rind_planes — cBA3aHHble C CETKOIN BHELUHWE MI0CKOCTHU.

4.3.19 O6bekT submesh

O6bekT submesh sBnseTca Takum noaTUNOM o6bekTa mesh, KOTOpbIA npeAcTaBNseT ceTky,
SBNSAOWYOCA YacTbio Apyroli ceTku. lMopceTka cBsi3aHa C MOJIHON POAMUTESIbCKO CETKOW OTHOLUEHUEM,
3agaBaeMbiM 06bekToM extraction_of _submesh. HAuelikn nogceTkn He 0653aTe/IbHO CBA3AHbI.

EXPRESS-cneundvkaums:

*°

IgNTITY submesh

SUBTYPE OF (mesh);

END ENTITY:
(*

4.3.20 O61bekT unstructured_mesh

O6bekT unstructured_mesh npefcrtaBnseT HECTPYKTYPUPOBAHHYIO CETKY, COCTaB/IEHHYIO U3 SYeek,
rae svelikv He 06pasyloT perynapHoro wabnoHa n popma sueek CeTkn He SiBNAeTCH O4HOPOAHON. Aueiikun
UMEeIOT BEPLUMHbI HA KOHUax pebep Aveliku, a Takke MOryT UMeTb Y3/bl Ha pebpax aueiku, rpaHax suelikm un
BO BHYTPEHHEW 061acTu SUeliku.

KoHuenTyasilbHO HECTPYKTYpMPOBaHHAsA ceTka COCTOMT U3 BEPLUUH CETKM U syeek, 06pasyowmnx ob6bem
CeTkn. SUYeikn HeCTPYKTYPUPOBAHHON CETKN LO/MKHbI OblTb COEAMHEHbI 3a CYET TOro, YTO Kaxaas U3 aueek

UMeeT, MO MeHbLUeid Mepe, OOHY BepluHy, O06LWyl C ApYyroid sAvelikoii. dopma KaxX[oh [yeiku
HEeCTPYKTYPMPOBaHHOW CEeTKM 3afaeTcs SBHO.

MpumeyaHne — BeplwmHa BYry sueliku — 3TO BepLUMHA SHENKN.
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EXPRESS-cncundukaums.

*

ENTITY unstructured_mesh

ABSTRACT SUPERTYPE OF (ONEOF(array_based_unstmctured_mesh,

explicit_unstructured_mesh))
SUBTYPE OF (mesh):
cell_count: INTEGER:
END_ENTITY;

OnpepeneHve atpubyToB:
cell count — uucno siueek B ceTke.

JnHeliHasn
1 *
KBapgpaTtuyHas
Ky6unueckas 1

>

*2

PucyHok 14 — JInHeliHble, KBagpaTUyHbIe 1 Kybudeckne fIMHEeHbIe SUeiki

Ta6nuua 2 — Pebpa TPEYro/bHbIX, YETLIPEXYTO/bHBIX Y MHOTOYTO/TbHBIX SIYEEK

TpeyronbHuK YeTbIpexyroNbHK M-YronbHUK
Pe6po BepLumnHbI Pe6po BepLUmnHbI Pe6po BepLumnHbI
1 1.2 1 1.2 1 12
2 2.3 2 2.3 2 2.3
3 31 3 3.4 3 3.4
4 4.1 n n 1
Tabnuuya 3 — Pebpa WecTUrpaHHbIX, KIMHOBUAHBIX, TETPasAPasibHbIX M NMMPaMUSaUIbHBIX SUeeK
LLecTurpaHHuk KnnH TeTpasgp MNupamnaa
Pe6po BepLumHbI Pe6po BepLuvHbi Pe6po BepLuvHbl Pe6po BepLuvHbl
1 1.2 1 1.2 1 1.2 1 1.2
2 2.3 2 2.3 2 2.3 2 2.3
3 3.4 3 3.1 3 31 3 3.4
4 4.1 4 4.5 4 14 4 4.1
5 5.6 5 5.6 5 2.4 5 15
6 6.7 6 6.4 6 3.4 6 25
7 7.8 7 14 7 3.5
8 8.5 8 2.5 8 45
9 1.5 9 3.6
10 2.6
n 3.7
12 4.8
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Kybuueckas

PyicyHOK TO — JIMHeliHble, KBafipaTuuHble U KyGUYeckue TpeyrosibHble sueiiki
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PurcyHoK 16 — JIMHeliHbIe, KBagpaTUiHbIE 1 KyGUUEeCKMe YETbIPEXYTO/bHbIE SHEKM
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Kybunueckas

PucyHok 17 — JlnHeliHble, kBagpaTuyiHble 1 Kybuyeckme WecTurpaHHbIe SUeiki
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NnHeliHasn

3

KBagpartnyHas

Kybnueckas

PucyHok 18 — JIvHelHble, KBafpaTUYHbIE 1 KyBuUYeckve KIMHOBUAHbIE SHeliki
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PricyHoK 19 — JInHeliHble, KBagpaTUUHble 1 KyGuueckue TeTpasapasibHble sueiiki

Tabnu La 4 — [paHu WeCTUrpaHHbIX, KIMHOBUAHBIX, TETPasApasibHbIX Y NMUPaMUAa/IbHBLIX AveeK

LLlecTurpaHHmK KnnH TeTpasgp Mupamnga

paHb BepLumHbl paHb BePLUMHbI 'paHb BepLumnHb! paHb BepLumHbl
1 14.3.2 1 1.3.2 1 1.2.3 1 14.32
2 56.7.8 2 4.5.6 2 1.4.2 2 125
3 1.2.6.5 3 1.24.5 3 2.4.3 3 2.3.5
4 3.7.6.2 4 2.36.5 4 34.1 4 3.4.5
5 34.87 5 146.3 5 4.1.5
6 15.8.4
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Kybnueckas

PricyHok 20 — JIuHeliHble, KBafpaTUUHbIE 1 KyGUUYECKVE NMpaMULaUIbHBIE SUeiiku

4.3.21 O6bekT vortex_defined_cell
O6bekT vertex_defined_cell aBnsetca Takum nogtunom obbekTa cell, koTopblli npeacTaBnser

Aveliky, onpefensiemMylo ee BeplUMHAMU. YMCO BepLUMH 3aBUCUT OT TOMOJSIOrMYEcKol hopMbl AYeliku.
Aueiika MOXeT MMeTb BEpLUMHbI Ha pebpax, rpaHsx U B CBOEW BHyTpeHHel o6nactu. Hambonblee yucno
BEPLUMH Ha pebpax, rpaHaX 1 BO BHYTPEHHel 061acTy 3aBUCUT OT (DOPMbI 1 Nopsifka Ayeiiku.

24

EXPRESS-cneundvkaums.

*

ENTITY vertex_defined_cell

SUBTYPE OF (cell):

shape: cell_shape;

order: etement_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:rGquired_count] OF vertex
:= shorten_array(vertices, vn_count, required_count);
END_ENTITY;

Onpepenexne atpubyToB:

shape — Tononornyeckas opma aueliku;

order — nopsAfoK reoMeTpUYeckol MHTePnoNaLnn SUenku;

vertices — BeplUMHbI Ha KOHLAx pebep s4yelikM, a Takxe Ha pebpax, rpaHsax M BHYTPU SUEliKu.
MonoxeHne B MaccuBe y3na, pasMeLleHHOro B BepLuMHe uau Ha pebpe, 3aBUCUT OT (hOPMbl AYElKM K
3aAaHo B rpacmueckoii gpopme B MMICO 10303-104 (pucyHkn 10—39). 3ameTM, YTO MHOroyrosiibHas sveiika
SABNSAETCS 0606LLEHNEM TPEYrO/IbHON N YeTbIPEXYTO/IbHOW SAYEKN.

MpumeyaHne — [na ypo6ctBa 6ONbLMHCTBO pucyHKoB M3 WCO 10303-104 npefcTaBneHo B
HacTOsLLEM CTaHfapTe, Hampymep Takne pucyHkn 14—20. rae y3nbl B BepluMHax 1 Ha pebpax 0603HaueHbl ToUKamu.
BepLumnHa, OTMeYeHHas kak «1». MeeT B MacCcMBE NepBblii MHAEKC, BEPLUMHA, MOMEYEHHast KakK «2». UMEET B MaccviBe
BTOpOIi MHAEKC U T.4. B Tabnmuax 2—4 npueeaeHa nHgopmMaums o pebpax u rpamsix n3 MCO 10303-104;

bound_count — unucno rpaHnyHbIX BepLuMH Adelikn. OnpepensieTcs 3HavyeHuem atpubyta shape,
3ajatoLero popmy s4eiku;

odge_node_count — 4MCNO BHYTPEHHWX Y3/10B sYelikM, PaCMOIOXEHHbIX Ha pebpax syeliku.
OnpegensieTca coyeTaHneM 3HauveHuii aTpubyToB shape, 3agatouiero popmy siyeiikm u order, 3agaoLiero
NopsA0K UHTEpPNONALNK;

opt_node_count — BO3MOXHOE 4MC/IO BHYTPEHHWUX Y3/10B SiYelikn, He pacnofioKeHHbIX Ha pebpax
ayeiikn. OnpepgensieTcs coyeTaHMeM 3HauveHwli aTpubyToB shape, 3agatowero dopmy suveliku u order,
3ajalLero nopsLok MHTEPNONALUN.

MpumeyaHne — Ha pucyHkax 14— 20 BHyTpeHHUE y3/bl, He MpuHaZexalme pebpam, 0603HaYEHbI
Kpy>KKamu;

vn_count — obLyee YMCIo rpaHNYHbIX BEPLUUH MJIKOC YACO Y3/10B (Kak Ha pebpax, Tak 1 BHe pebep);

required_vertices — MaccuMB BEpPLUMH W Y3/10B SYEliKM, 3a UCKIHYEHWEM BHYTPEHHMX Y3/10B, He
nexaumx Ha pebpax. Yncno afieMeHTOB paBHO 3HaYeHuto aTpmbyTa roquired_count.

4.4 OnpegeneHus cyHkumnii cxombl mesh_topology_schema

4.4.1 ®yHkumua all_mesh_vertices

®yHkumsa all_mesh_vertices npuHMMaeT B KayecTBe BXOAHOTO aprymeHTa 3k3emnasp obbekTa
array_based_unstructured_mesh_and_vertices n BosBpawaet 3HayeHne TRUE (ucTuHa), ecnm Bce
BEpLUMHbI, BXOAsALLME B HAGOp, urpawlumii ponb aTpubyTta vertices, TOYHO ABAIOTCA BEPLUMHAMU CETKN.

EXPRESS-cneundvkaums;

FUNCTION all_mesh_vertices(arg; array_based_unstructured_mesh_and_vertices)

; BOOLEAN;

LOCAL

vertex_set; SET OF vertex := Q

cell; vertex_defmed_cell;

END_LOCAL;

REPEAT i ;= 1 TO arg.cell_count;

cell := arg.cells][i];

REPEAT] ;= 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);

ENDJF;

REPEAT i ;= 1 TO arg.index_count;

IF (NOT (arg.verticesfi] IN vertex_set)) THEN

RETURN(FALSE);

ENDJF;

END_REPEAT;

RETURN(TRUE);
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END_FUNCTION;
<&

OnpegenexHns napameTpoB:

arg — ak3emnnap o6bekTa Tvna array_based_unstructured_mesh_and_vertices.

Bo3Bpaujaemoe 3HauyeHne — TRUE (ucTuHa), ecnm Bce BepLUMHbI, BXoAslMe B Habop, vrparoLmii
ponb atpmbyTta vertices 06beKTa, UrpatwoLwero posb napaMmeTpa arg. TOYHO SIBASIOTCSA BepLUMHAMMK CETKM,
nHaye — FALSE (/10Xb).

4.4.2 dyHkumsa cell_counts

®yHkuma cell_counts npuHMMaeT B KayeCcTBe BXOAHOIO aprymMeHTa 3K3emnnasp ob6bekra
vertex_defined_cell. npeacTtaBnsowuii syeiiky, 1 Bo3BpaljaeT KOMYECTBO BEPLUUH U Yy3/10B, TpebyeMbix
0N onpegeneHuns auenku.

EXPRESS-cneundgukauus.

*

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

LOCAL

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

omlsq; INTEGER :=om1"2: - (order -1) squared

vts : INTEGER,; -- number of bounding vertices

eds ; INTEGER; -- number of edges

qf: 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: oml :=0;

quadratic ; om1 := 1,

cubic :oml :=2;

OTHERWISE: RETURN(result);

END_CASE;

omlsqg = om1**2;

CASE arg.shape OF

single :

BEGIN

vts := 1: eds :=0: qf :=0; tf := O;

result(1) := vts;

result(2] :=oml'eds: - 0.0, 0

result(3) :=0;- 0, 0,0

END;

line:

BEGIN

vts :=2: eds := 1: qf :=0; tf := 0;

result[1] := vts;

result(2) :=oml'eds; - 0,1. 2

result(3) :=0;~ 0, 0.0

END;

quadrilateral:

BEGIN

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

result[1] := vts;

result(2) :==oml'eds: - 0.4. 8

result(3] := omlsq'qf; - 0,1. 4

END;

triangle;

BEGIN

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

result[1) := vts;

result{2] ;=oml'eds; - 0. 3. 6

result(3) ;= (om1-1)*tf;- 0,1

CASE arg.order OF
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linear: result[3] := 0: --0

END_CASE;

END;

polygon :

BEGIN

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

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

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

result[2] := oml*eds; - 0,12, 24
result[3) := oml1sg*(qf+om1); - o, 7.32
END;

wedge:

BEGIN

vts 1= 6; eds := 9; f := 3; tf := 2,
result[1) := vts;

result[2] :=oml‘eds; - 0, 9,18
result[3] := omlsq'qf ¢ omI'tf; - 0. 3,16
END;

tetrahedron :

BEGIN

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

result[2] := oml*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

vts :=5; eds := 8; gf := 1;tf := 4;
result[1] := vts;

result[2] := om1‘eds; -- 0, 8,16
result[3] :=omlsq’qgf ¢ (om1-1)*f; -1,9
CASE arg.order OF

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

END;

END_CASE;

RETURN(result);
END_FUNCTION;

OnpegeneHns napamMeTpos:
arg — 006beKT, MpeAcTaBALWUNA FUeliKy.

Bo3Bpaliaemoe 3HauyeHMe — MaccuB U3 Tpex 3HauyeHuii Tuna INTEGER, (uenoe), rae nepsblit
3/1EMEHT MaccyBa — 3TO YMC/O BEPLUMH, ONPeSEeNsoLWmX rpaHuLbl A4eilkn, BTOPO 3N1EMEHT — 3TO YUCNO
BHYTPEHHMX Y3/10B, Pacro/iOeHHbIX Ha pebpax, W TpeTuii 3anemMeHT — 3TO MaKCUMaslbHOe 4YUC/o

(BO3MOXHbIX) BHYTPEHHUX Y3/10B, HE PACMOIOXKEHHbIX Ha pebpax.

4.4.3 ®yHkunA shorten_array

®yHKuMs shorten_array npvHMMaeT B KayecTBe BXOJHOMO aprymMeHTa OAHOMEPHbI MaccuB K
BO3BpallaeT 60/iee KOPOTKUIA OAHOMEpHbI Maccus, cogepxaiwuii nepsble newl 3neMeHTOB BXOAHOrO
maccuBa, rge newl — 3To napameTp Lenoro Tuna, 3ajarowuii pasmep pesybTUpYoLLero Maccvsa.
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EXPRESS-cneyndunkaums.

*

FUNCTION shorten_anray(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;

shortafi] ;= longa(i);

END_REPEAT;

RETURN(shorta);

END_IF;

END_FUNCTION;

OnpegonemMusi napaMmeTpoB:

longa — ucxogHbIii maccus;

oldl — uncno anemeHTOB B MaccuBe, UrparollemM posb napamertpa longa;

newl — cokpalleHHOe YACNO0 31EMEHTOB B pe3y/ibTUPYOLWEM Maccuse.

Bo3Bpaliaemoe 3HayeHne — yKOpPOUeHHbI/i MaccuB, MeLWUii ANnHy, 3agaHHyo aprymeHTom newl.

4.4.4 ®yHKuma this_schema

dyHkumMA this_schema Bo3BpauwiaeT 3HaueHne Tnna STRING (cTpoka), cogepxalliee HauMeHoBaHue
CXEMbl.

EXPRESS-cneund®ukauus:

*>

FUNCTION this_schema ; STRING;

RETURN('MESH_TOPOLOGY_SCHEMA);

END_FUNCTION;

(*

OnpegenexHvs napameTpos;
BosBpaliaemoe 3Ha4yeHne — HaVMeHOBaHNEe CXEMbl B BEPXHEM perucrpe.
EXPRESS-cneundukaums.

END_SCHEMA,; - end of mesh_topology_schema
r

5 Cxema Mesh connectivity (CBA3HOCTb CETOK)

[anee npeactaBneH cgparmeHT EXPRESS-geknapauuy. ¢ KOTOPOW HauyMHAEeTCs OMucaHWe CXeMbl
mesh_connectivity_schema. B Hem onpefefnieHbl HeO6X0AVMblE BHELLUHNE CCbISIKN.
EXPRESS—cneundurkauus:

*
gCH EMA mesh_connectivity_schema:
REFERENCE FROM mesh_topology_schema - 1SO 10303-52
(mesh,
unstructured_mesh,
structured_mesh,
meshjocation.
indices_group,
ind»ces_range);
REFERENCE FROM mathematical_description_of_distribution_schema - 1SO 10303-51
(property_distribution_description);
REFERENCE FROM mathematical_funct»ons_schema - 1SO 10303-50
(listed_real_data);
REFERENCE FROM support_resource_schema - 1SO 10303-41
28
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(identifier,
label,
text);

Cc

MpumeuvaHune —  CxeMbl, CCblI/IKW Ha KOTOpble NPUBEAEHbI BbllEe, MOXHO HalTU B Ccreayluwux
cTtaHgapTtax cepun NCO 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 O6ume NonoxXeHNs
B HacTosLen cxeme AaHbl onpeAesieHre n onucaHne CTPYKTyp, ONUCHIBAIOLLMX CBA3W HA CTbIKE CETOK.
5.2 OcHoBOMoararwLwme KoOHUenuun n npesnosioxXeHns
CTblK CEeTOK MOXeT ObiTb rpaHuyawmm Wi ¢ nepekpbiTueM. [paHnyawmii - CTbik MOXeT ObITb
COrNIacoBaHHbIM WM PaccoriacoBaHHbIM. B HacTosAwem pa3gesne onucaHbl 1 NokasaHbl TakMe CTbIKM.

MpumeyvaHne — HapucyHkax 21— 23 nokasaHbl TPU TUNa CTbIKOB CETOK.
Mpumep — Ha pucyHke 21 nokasaH rpaHuyauiMin CTbiK CETKW OAWH K OAHOMY, Ha3blBaeMblii
Takxe cornacosaHHbIM nnun HenpepbiBHbIM Mo CO. CTbhIK — 3TO NJOCKOCTb MpuHagnexawmnx

CMEeXHbIM CeTKam BeplWH, KOTopble coBnajal T usnyeckn (T.e. UMeOT OANHAKOBbIe 3HAYEHUA
KoopanHaT). [llepneHAWKYNsipHble CTbIKy KOOPAWHATHbIE JIMHUW CEeTOK HenpepbiBHbI Npu
nepexoje OoT OAHON CeTKWU K Apyroii. B TpexmepHOM NpocTpaHCTBE rpaHMyaliunii CTbiK OAUH K
OflHOMY BCerfa siBNAe T CA NOrNYeckn NPAMOYrosibHON 06/1acThbio.

CTblKOBOYHbIE Y3/bl NeBOWi CeTKM

PucyHok 21 — T[paHuyalnii cTelk OA4UH K OAHOMY

MpuMep — BTOpPOW TN CTblka — 3T 0 paccornacoBaHHbIi FrpaHMyaLLnii, kKorga ABe ce T KW Kacatl TcA,
HO He nepecekawTca (3a UCKNOYEHMEM BepLWUH W rpaHel A4yeek B MNOCKOCTMU CThbika). Haxopgawunecsa B
NNOCKOCTMWU CTblKa BEPWUNHbBI, OT HOCAW MECA Kpa3HblIM CeTKaM, He o6si3aTeNbHO coenajgawn T (*JM3VIHECKVI. Ha
pucyHke 22 o603HaYeHbl OTHOCALWMECA K N€BOA N3 CETOK BEPLW UHbI U LLeHT pbl rpaHeii, pacnonoXeHHble Ha
CThblike. B 3-MepHOM NPOCTpPaHCTBE BEPLW UHbLI CETKMN, oﬁpasyrouwle CTbIKOBOYHbI NOCKYT, He o6si3aTenbHO
06pas3yl T NOrNYecKN NPpAMOYFronbHYy obnacThb.

CTbIK TpeTbero Tmna HasblBaeTCA NnepekpbiBawWMM U nMMeeT MeCcTo B TeX Cny4yasx, Korga aABe CeTKn
nepekpbIBalOTCA. B TpexmepHOM MpoOCTpaHCTBE NepekpbiTue ABASEeTCs TpexmepHoli o6nacTbio. [pu
nepekpbIBalLWEM CTbike OfHA U3 ABYX CETOK MMeeT NpeuMyLliecTBo. ITUM yCTaHaB/MBAETCSs, Kakoih M3
COCTaBOB B 06/M1acTM  MepekpbITUA COoXpaHseTcs, a kakoi ypansetcs. O6nacTb ceTku, rAe cocras
yaansieTcsi, HasblBaeTcsl Ablpoii NepekpbITUs, a BepLUMHbI CETKW, 06pasytoLine KOHTYp Ablpbl, Ha3blBalTCA
06pamMasaLWMMM TOUKaMM.
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- nexalyme Ha CTblKe BEPLUWHbI S1eBOV CEeTKN;

- Nexalne Ha CTblke LLeHTPbl rpaHeil
nesoit ceTkn

PucyHok 22 — PaccornacoBaHHblii rpaHnyaluii cTeik

- o6pamnsolmne ToUkn (BEPLINHbBI) NEBO CeTKH;

- NpuHapnexalyne K Abipe NepekpbiTUA TOUKM
(BepLWWHbI) NeBOl ceTkn

PucyHok 23 — CTbIK C nepekpbiTuem

Mpumep — Ha pucyHke 23 nsobpaxeHa o6n1acThb Nepekpbl TUA MeXAy ABYMSA ceTKamu, rage ceTka,
nsobpaxeHHaa cnpaea, MmeeT npeumylw ecTBO nepef ceTKON, n3obpaxeHHoNn cnesa. O6O3HaYEHHble Ha
pUCYHKe 23 TOYKM — 3TO NpUHajnexalne NeBoil ceTke o6paMnALLMe TOUYKA N T OYKN AbiPbl MEPEKPLI T UA.
B fononHeHne K 3TOMY, ANSA CETKU, UMetow, el npeuMyl,ecTBO, A0/KHbl 6bl Tb 0603HAYEHbl BCE TPaHUYHbIe
TOUYKM (T.e. BEPW UHbI HA TPAHNYHbIX FPaHAX), KOT OpPble PACMONOXEHbI BHYT PU 06/1aCT U Nepekpbl T Us.

CTblkM C MEepekpbITUEM MOTyT BK/OYaTb HECKOJIbKO C/I0EB 06pamsflLMX TOYeK, OYepyMBaloLnx
MyCTOTbl ¥ TOYEK Ha rpaHmLax CeTok.

[na paccornacoBaHHbIX FPaHUYHbIX CETOK U CThIKOB C MEPEKPbITUEM, MOKAa3aHHbIX Ha pUCYHKax 22 1
23, neBas ceTka ABAAETCS NPUHMMALOLLE CeTKOW, a npaBas ceTka — [AOHOPCKOW CEeTKOM.

BepLunHbl ceTkun, BXOAALLME B CTbIK CETOK, 0606LEHHO Ha3blBATCA CTbIKOBOYHLIMU TOUKAMMU.

5.3 OnpegeneHne Tuna gaHHbIX cxeMbl mesh_connectivity_schema

5.3.1 Tun gaHHbIX mismatched_region_type

Tun paHHbIX mismatched_region_type copepXuT nepeyncsieHMe TUMOB PacCoriacoBaHHbIX
obnacTeli CETOK.

EXPRESS-cneundvkaums.

*
T)YPE mismatched_region_type = EXTENSIBLE ENUMERATION OF

(abutting.

overset);

END_TYPE;

C

OnpegenexHvs aneMeHTOB Nepeyncanmoro Tuna:

abutting — rpaHunyawas o6nactb;

overset — 06/1aCTb NEPEKPbITUSA.

5.4 OnpegfeneHns o6beKTOB cxeMbl mesh_connectivity_schema

5.4.1 O6bekT matched_mesh_connection

O6bekt matched_mesh_connection cogepXxut wuHdoOpMauno O CBA3HOCTU AN  CTbIKylOLEro
NIOCKyTa, KOTOpbIi 3ajaeT Ha rpaHuue OAHO3HAYHOE COOTBETCTBUME MEXAY WHAEKCaMU CMEXHbIX
CTPYKTYPMPOBaHHbIX CeTOK (Takoi cryyaih HasbiBaeTcs Takke CBA3HOCTb CO). CTbIKOBOYHbIA JIOCKYT
SABNSiIeTCA NOAMHOXECTBOM rPaHU CeTKU, KOTopasi ConpukacaeTcsi C OHOW ¥ TO/IbKO OAHOW ApPYroil ceTKoi.
MocpeAcTBOM HacTosWed CTPYKTypbl 0603HavalTCsA A8 ABYX CMEXHbIX CETOK NOAMHOXecTBa WHAEKCOB
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061acTu cTblka U Npeobpa3oBaHNe MHAEKCOB OAHOW CeTKM B UHAEKCbl APYroi. 3ajaeTca Tawkke CMexHas
ceTka.
EXPRESS-cneuudgukaums:

*

IgNTITY matched_mesh_connection

SUBTYPE OF (mesh_connectivity);

SELRmesh_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;

*

Onpepgenenus atpnbyTos:

current — (Hacnegyemblii) TekyLas ceTka;

index_count — (Hacnegyemblii) YNCNO MHAEKCOB, TpebyeMblix A1 0603HAYEHNSA BEPLUNHBI;

range — COAEpPXuUT NogananasoH MHAEKCOB, 06pasytoLL X CTbIKOBOYHbIA NOCKYT B 6/10Ke;

donor — cMexHasa ceTka,

donor_rango — COAEPXWT NoaananasoH VHAEKCOB CTbIKOBOYHOIO JIOCKYTa [JOHOPCKOW CEeTKY;

transform — CcOAEpPXMT COKpalleHHYH 3anucb MaTpuubl npeobpasoBaHuWii, onucbiBatoLLei
OTHOLUEHUA MeXAY UHAEKCAMU CMEXHbIX CETOK (CM. HUXe).

dopmasibHble MNOSIOXKEHNSA:

WR1. Tekyuias n JoHOPCKasa ceTka AO0/HKHbl 6bITb pasHbIMKU CETKaMU.

WR2. 3HayeHusa atpnbyTos index_count A5 TekyLei 1 JOHOPCKON CETOK AO/MKHbI ObITb OANHAKOBbI.

WR3. 3apgaBaemas aTpubyTom index_count pasmMepHOCTb MHAeKca Tekylei CeTku fo/mkHa OblTb
paBHa pasMepHOCTMW, UCMOJIb3yeMOol Npu 3ajaHun Arana3oHa VHAEKCOB.

WR4. 3agaBaemasi atpubyTom Index_count pasmMepHOCTb UHAEKCA [OHOPCKONM CeTKU Ao/HKHA ObiTh
paBHa pasMepHOCTM, UCNOIb3yeMOoli Npu 3aJaHnn Avanas3oHa VHAEKCOB fOHOPCKON CeTKu.

Wcnonb3yemas B aTpubyte transform cokpalleHHas MaTpuyHas 3anucb UMeeT cregyolive
cBolicTBa. Cama mMaTpuua MeeT paHr, paBHblii 3HayeHuto atpubyTa index_count 1 COAePXUT aneMeHTbl * |1,
0. and |1. MaTpuuya sBNseTcA OPTOHOPMaslbHOW W obpaTHas MaTtpuua SBMSETCA ee TpaHCnosuuuei.
Matpuua npeobpasoBanusi (T) geicTByeT cnegywlmm obpasom: Ecnm UHgekc 1 u UHpgekc 2 — 3To
WHAEKCbl HEKOTOPOW TOYKM Ha CTbiKe CeToK, TO MHAeKCc 1 — 3T0 MHAEKC TOUKM B Tekyluei ceTke, a NHaekc 2
— 3TO MHJEKC TOYKN B CMEXHOI CeTKe, N MeXy HAMW CyLLecTBYeT CrieflyloLiee OTHOLIEHWE;

Index2 = T.(Index1 - Startl) ¢ Start2

Index 1 = Transpose[T].(Index2 - Start2) + Startl,

rae 7 o3HavaeT yMHOXeHMe MaTpuubl Ha BekTop. Startl u Finishl 3apaloT Bxogswwmii B gnanasoH
MHAEKCOB nogauanasoH, a Start2 n Finish2 3apaloT nogauanasoH WMHAEKCOB, BXOAAWMA B AManasoH
WHAEKCOB [OHOPCKOW CeTKN.

KpaTkaa 3anucb ncnonb3yeTca npu npeobpasosaHun cnegyowmm obpasom. [N Kaxaoro anemeHta
NoNOXUTENbHOE MpUpaLleHne VHAEeKca B paHu Tekyllei ceTkn oTobpaxaeTcd B W3MEHEHMe WHAEKCOB
CMEeXHOW ceTkn. MepBblii 3NeMEeHT — 3TO 0TOBGpaXeHne NOSIOXUTENIbHOTO NpUpaLLeHns B HanpasfieHuu /;
BTOPOIi 3/1IEMEHT — 3TO 0TO6GpaxeHne MOMOXWUTENbHOTO NPYPALLEHNS B HaMpaBieHun /; u TpeTuii MHAEeKC
(8Na TpexmepHoro cnyyas)) — 3TO OTOOpaXeHWe MNOSIOKUTENIbHOTO MpUpalleHns B HanpasneHun k. Ons
TpexmMepHOro cnydas matpuua npeobpasosaHus T CTPOUTCA Ha OCHOBe MpeobpasoBaHus Buaa [+a; +b; *c]
cnepyoLmm o6pasom;

sgn(a)del(a -1) sgn(b)del(b -1) sgn(c)del(c -1)
T= sgn(a)del(a - 2) sgn(b)del(b - 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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¢l;ecnuxro 1. ecnu abs(x) = abs(y)
sgn(x) = -1;ecnrmx <0 del(x -y) = «T uHave 0;

Mpumep — Mpeo6pasoBaHue = [-2, +3, +1] gaeT maTpuuyy npeo6pasoBaHns,

MpumevaHwnsa

1/Ans ycTaHOBJIEHUSI OTHOWEHNA MEXAY WHAEKCAMMN CMEXHOW 1 TeKyliei CeToK 415 3/1IEMEHTOB, PacnooXeHHbIX
HenocpeAcTBEHHO Ha CTbike, OAWH W3 3/1eMeHTOB nNpeo6pa3oBaHNa SABNSAETCA W36bITOUHbIM, MOCKO/bKY OAWH U3
KOMMOHEHTOB 060MX UHJEKCOB Ha CTbiKe O0CTAeTCA MOCTOSAHHbIM.

2 MaTtpuua npeo6pa3oBaHua U ABe nNapbl MWHAEKCOB ABAAKTCA M3ObITOUHLIMU ANA ONpefeneHna CTbIKOBOYHOTO
nockyta. Hanpumep, 3HadyeHune Finish2 moxeT 6bITb NONy4YeHO N3 npeo6pasoBaHua Startl, Finishl n Start2.

5.4.2 O6bekT mesh_connectivity

MocpeacTeom o6bekTa mesh_connectivity 3agaeTcsi CBA3HOCTb CTblKa CETOK.

EXPRESS-cneundvkauus:

*

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;

o

Onpegenexuns aTpmbyToB:

name — 3afaHHoe nonb3oBaTesieM o603HayYeHne 3K3eMnnsapa;

description — onucaHue;

id — npgeHTndukaTop;

current — Tekywasa (NpMHUMaloLLas) cetka;

index_count — 41cno NHAEKCOB, TpebyeMbIX AN YHVKA/IbHOTO 0603HaYeHNA BEPLUVHbI UK SYElkn B
6noke.

5.4.3 O6bekT mesh_overset_hole

O6bekt mesh_ovorset_holo npeactaBnset Abipy Wau Ablpbl B MecTe MepekpbiTua ceTok. [Ans
nepekpbIBatOLLMXCA CETOK CBA3HOCTb CETOK MOXET Takke npegnonaratb Haimune «abip» BHYTPW CETKM, rae
BCE faHHble, CBSA3aHHbIe C CETKON, UTHOPUPYIOTCA MW «BbIK/THOYAKOTCSA», MOCKO/bKY NMPUMEHSATCS AaHHbIe,
CBSi3aHHbIE C APYroli U3 NepeKkpbIBaIOLLNXCA CETOK.

EXPRESS-cneundukaums.

*

ENTITY mesh_overset_hole

SUBTYPE OF (mismatched_mesh_connection);

END_ENTITY;

r

n pumMmevyaHue —_ Ecnu TOo4kM cTbiKa, 06pa3y+ou.w|e AblpYy B CeTKe, o6pa3y}0T NOTNYecKn NpaAMOYronbHyH
ob6nacTtb, OHU MoryT 6bITb 3ajaHbl 3N1eMeHTOM B CNnUCKe Anana3oHa. |_|O,D,06HbIM 06pa30M Apyrne anemMeHTbl cnucka
MOTyT 6bITb MCNOMBL30BAHbI ANA APYTUX NOTUYECKN NPSIMOYTO/NbHbLIX Ablp. Bonee 0606WeHHON anbTepHaTUBOW sBNseTcs
nepedyncneHune Bcex 06pa3yrou.|,|/|x Oblpbl B CETKE TOYeK Ha CTbike. icnonb3oBaHue cnucka 3a,anm7| AvanasoHoB, Uan
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1UCnonb3oBaHMe guanasoHa B COYETaHUM C BeplIMHaMW, MOTyT NPMBECTM K TOMY, YTO HekoTopas Abipa MoxeT 6biTb
3afaHa 6osee 0AHOro pasa.

5.4.4 O6bekT mismatched_donor_mesh

O61bekT mismatched_donor_mesh 3apaeT ceTky, KoTopas CNyXWUT LOHOPCKON ceTkoi ans obnactu
CTblKa, NpefcTaB/fieHHo 06bekToM mismatched_mesh_rogion.

EXPRESS-cnenidukaumsa:

*°

ENTITY mismatched_donor_mesh

ABSTRACT SUPERTYPE OF(ONEOF (structured_donor_mesh. unstroctured_donor_mesh));

donor: mesh:

INVERSE

connect: mismatched_mesh_region FOR donor;

END_ENTITY;

*

Onpepenexnsa atpubyToBs:

donor — foHopckasa ceTka,;

current — 3afjaHHaa 06bekTtoMm mismatched_mesh_region o6nactb, A1 KOTOpOW ceTka ABseTcs
[LOHOPCKOIA.

5.4.5 O6bekT mismatched_mesh_connection

O61bekT mismatched_mesh_connection cogepxut uHopmaunio O CBA3HOCTW AN BCeX BWUAOB
CTbIKOB CeTOK. HacToawwmii 06bekT npegHasHayeH 415 ONMCaHWSA PaccoracoBaHHbIX FPaHUYHbBIX CTbIKOB W
CTbIKOB C NEpeKpbITUEM Kak [N CTPYKTYPUPOBAHHbLIX, Tak U ANS HECTPYKTYPVPOBAHHbLIX CETOK, a Takke
MOXeT UCMO0/Ib30BaTbCA A5 TPAHUYHBIX CTbIKOB OJMH K OQHOMY.

[Ns rpaHnYHbIX CTHIKOB, Ha3blBaEMbIX Takke SI0CKYTHbIMW WU PaccoriacoBaHHbIMU, NOCKYT CTbika —
3TO MOAMHOXeCTBa rpaHu CeTku, Kacalolieecs OA4HOW M TONbKO OAHOW Apyroi cetku. lNocpeacTtsoMm 3Toi
CTPYKTYpbl 0603HavalTCs nogamanasoHbl UHAEKCOB (MM MacCuBbl MHAEKCOB), KOTOPble 06pasyloT CTbIK, U
3afaeTca VX OTOOpaKeHMe B CMeXHyK ([OHOPCKyl) ceTKy. Tawke MNOCpefCcTBOM AAaHHOW CTPYKTYpbl
o6o3HavaeTCcs CMexHas ceTka. Ecnvm gaHHas rpaHb ceTku kacaeTcsi HecKosbKMX (CKaXeM. N) CMeXHbIX
CeToK, A1 OnMcaHnsa CTbiKoB TpebytloTca N ak3emnnisapoB o6bekta mismatched_mesh_connection. Ans
e[MHNYHOrO rpaHnyaLlero cTblika TpebyloTcsa ABa ak3emnnspa obbekta mismatched_mesh_connection —
no OAHOMY Ha KaXayt 13 CMEeXHbIX CETOK.

B cnyuae cTbika ¢ nepekpbiTMeM NOCPeACTBOM HacTosLWel CTPYKTypbl 0603HavalTca obpamnsiolime
TOYKM: JAHHOM CeTKU, KOTOpble NpuHaAnexart OA4HON 1 TONbKO OAHOW Apyroi ceTke. Ecnu obpamnsiowime
TOYKM CEeTKU NpuHaAnexart HeckoSbkum (ckaxkem. N) CMEeXHbIM ceTkam, A1 ONucaHua nepekpbITWii
TpebytoTcsa N ak3emnnsapoB ob6bekta mismatchod_mesh_connection. B cnyyae nepekpbiBalLWmXcs CETOK
CyllecTByeT BEpPOSATHOCTb TOro, 4YTO OfHa obpamnswwas Touka B [eACTBUTENbHOCTW NpUHAANEXUT
HEeCKOMbKMM NepekpbiBaloLMMCs ceTkam (XOTS B TWNOBbIX CAy4vasx 3afjaeTcs CBA3b TO/IbKO C OfHOWA
nepekpbiBaloLeica ceTkoi). He cyllecTByeT OrpaHMyeHWs Ha TO. 4YTOObl OfHa o6pamnsoLLas Touka
npuHagnexana OAHOBPEMEHHO HEeCKONbKMM obnactam. 3afjaHHbIM obbekTamu
mismatched_mesh_connection. CnegoBatenbHO, HacTosiwas CTPykKTypa AOnyckaeT onucaHue OfHoW
obpamnsoLLell ToUKM, NpUHaaNexaLl el HeCKONbKMM NepekpbIBaIOLLMMCA ceTKaMm.

EXPRESS-cnenvdvkaums:

*°

ENTITY mismatched_mesh_connection

ABSTRACT SUPERTYPE OF (ONEOF(mismatched_mesh_region.

mesh_overset_hole))

SUBTYPE OF (mesh_connectivity);

points: indices_group:

gridloc: mesh_k>cation;

END_ENTITY;

r

Onpegenexnns atpnbyTos:

current — (Hacnegyemblii) Tekywas (MpUHUMalOLLas) ceTka,;

index_count — (Hacnefyemblil) 4MCNO WHAEKCOB, TpebyemblX [/ YHWKa/IbHOTO 0603HaYeHus
BEPLUMHbI;

points — MHAEKCbl NpPUHAANeXaLUX TekyLeli CeTke TOUeK CTbIKa;

gridloc — onwucbiBaemMoe ToYkamy MOJIOXKEHUE WHAEKCOB B TeKylleil ceTke. Takxe MocpeAcTBOM

HacToswero aTpubyta o603HavyaeTCcss MOMIOXKEHUEe WHAEKCOB, OMNUCbIBAEMbIX AMana3oHOM WHAEKCOB
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[OHOpCKOl ceTkn. OTo obecneumBaeT rMOGKOCTb MPU OMUCAHUKN CTLIKOB C MepeKkpbiTUeM ANA 3HAYEHWi,
CBfI3aHHbIX C AYeikamu.

5.4.6 O6bekT mismatched_mesh_region

O6bekT mismatched_mesh_region npegctaBnsieT paccornacoBaHHOe COeAVHEHMEe, KOTopoe
ABNAETCA rpaHNYaLLM UK C NepPeKpbITUEM.

EXPRESS-cneuudukaums.

*

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;

C

Onpegenexus aTpmbyToB:

donor — cmexHas CTPYKTypMpoBaHHasa UM HECTPYKTYpMpOBaHHas JOoHOpCKas CeTka;

kind — T1n coegnHeHus.

WR1. [loHopckas ceTka He fo/mKHa ObiTb TOW Xe caMOoil CeTKOW, YTO 1 TekyLuas.

HedopmMarsbHble NonoxeHus:

IP1. Korga nocpeactBom atpubyTa Kind 3agaHo, 4To TMn CTblka — rpaHuyalyuii, gnanasoH BepLUuH
[O/KEeH onucbiBaTb NogamanasoH rpaHu (T.e. TOYKM Ha BbIYMCASEMON MPOCTbIM AeCTBUEM MNOCKOCTH
CeTKu).

IP2. Korpa nocpepctBom aTpubyta kind 3agaHo, 4TOo TuM CTblka — rpaHuyawuii, B OnucaHuu
CTPYKTYPVPOBAHHOM JOHOPCKOM CeTKM Takke A0/HKHO COAepXaTbCs onMcaHvne nogavanasoHa rpaHu.

5.4.7 O6bekT multlple_mesh_block

O6bekT multiple_mesh_block 3agaeT rpynnupoBaHne coefuHseMblX CETOK. B cTpykType o6bekTa
multiple_mesh_block cogepxutca Bca nHdopmaumsa, kacawlascs CBA3HOCTM B rpynne cetok. Croga
BK/IOYAIOTCA rpaHuyaLLme nHtepdeiics! (paccoriacoBaHHble 06LLero Buga u oguH K O4HOMY), CTbIKM CETOK €
nepekpbITUEM W AbIPbl HA CTbIKE CETOK.

Bce CTbIKOBOYHblE /IOCKYTbl [aHHOW CeTkn, BXOAdAWel B rpynny, cogepxarca B 06bekTe
multiple_mesh_block. oTHocsiemcs k aToli rpynne. Ecnv rpaHb CeTKM KacaeTcs HeCKONbKUX APYTUX CETOK
(ckaxem. N). B multiple_mesh_block pgomkHo 6bITb BkIO4eHO N 3k3emnnsapoB mesh_connectivity,
OMUCbIBAIOLLNX KaXAbIN CTBIKOBOYHBIA SIOCKYT.

MpumeuvyaHune — [laHHoe cornaweHne TpebyeT, YTOGbl €AWHNYHbIA CTHIKOBOYHbIN NOCKYT Gbla1 onucaH
ABaxXAbl — MO OAHOMY pasy ANSA KaxAON U3 CMEXHbIX CeTOK. Takxe 3TO o3HauyaeT, 4uTo 06bekT muKiple_mesh_block
CUMMETPUYEH OTHOCUTENIbHO CTbIKOBOYHbIX JTOCKYTOB.

EXPRESS-cneyudukauns-

*

IgNTITY multiple_mesh_bk>ck;

name : label;

description : text;

id : identifier;

connectivities : LIST OF mesh_connectivity:

END_ENTITY;

(~k

Onpegenexns aTpmubyToB.

name — 3afaHHoe Nonb3oBaTenieM 0603Ha4YeHne 3K3eMNNsapa;

description — onucaHue;

id — naeHTndpmkartop;

connectivities — nHdopMaLus 0 CBA3HOCTL.

5.4.8 O61bekT structured_donor_mesh

O6bekT structured_donor_mesh sBnseTca TakuMm nogTunoM o6bekTta mismatched _donor_mesh,
KOTOpbI NpeAcTaBAseT PaccornacoBaHHy0 JOHOPCKYHO CeTKY, SBNSIOLYIOCS CTPYKTYPUPOBaHHOM.

EXPRESS-cneuyudvkauus.

*

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;

<*

OnpefneneHns atpubyToB:

donor — CTPYKTypMpoOBaHHasa [OHOPCKasA CeTka,;

points — oToGpPaXxeHue NpuHagnexawux npruHuMaroLleli cetke Touek Ha CTbike B JOHOPCKYH CETKY.
OTO MOXHO paccMmaTpuBaTb Kak OWIMHElHYH WM TpPex/vHeWHyl uHTeprnonsauuiwo (B 3aBUCUMOCTM OT
pasMepHOCTN) B BbIYNCAUTE/IbBHON CUCTEME [OHOPCKOW CeTkW. [JO/KHO MCMOoMb30BaTbCs MPUHATOE B
FORTRAN ynopsifouvMBaHne MHOrOMepPHbIX MacCUBOB;

vsize — pa3sMep MaccuBa faHHbIX, HE06X0AUMOT0 A1 COAEePXaHNS TOUEK CTbIKa,;

current — Tekylas (MpMHUMatoLas) ceTka,;

index_count — 4YMCNO UHAEKCOB, TpeOyeMbIX A5 3ajaHUS CCbISIKM Ha BEPLUUHY.

5.4.9 O6bekT unstructured_donor_mesh

O6bekT unstructured_donor_mesh ABnseTcs Takum noaTunom obbekTa
mismatched_donor_mesh. KOTOpbI/i NpeAcTaBNseT paccorsiacoBaHHYl AOHOPCKYH CEeTKy, SBALWYCS
HeCTPYKTYPUPOBAHHOIA.

EXPRESS-cnenvdukaumsa:

*

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:

c

OnpeneneHuns atpmbyToB:

donor — HeCTpPyKTypupoBaHHasa [OHOPCKasA CeTka,

cells — cofepXuT aueiiky JOHOPCKOI CeTU, KOTOPOI NPUHAANEXMUT y3en;

interpolant — cofepxut akTopbl UHTEPNOAAUUM ANS PacrnofioXeHWs y3na B sveilke AOHOPCKOWA
ceTu;

vsize — pa3mep He06X0AMMOro MaccuBa AaHHbIX:

index_count — 4ncNo UHAEKCOB, TPeBbyeMbIX A5 3afaHNSA CCbISIKM Ha BEPLUNHY.

EXPRESS-cneunvdvkauyms:

*°

END_SCHEMA; - end of mesh_connectivity_schema
r

6 Cxema Mesh function (dbyHKUMA ceTKn)

[anee npegctaBneH cparmeHT EXPRESS-geknapauun, ¢ KOTOpPOW HayMHaeTCs OnucaHue CXembl
mesh_function_schema. B Hem onpefeneHbl He06X0AMMblE BHELLIHWE CCbINIKM.
EXPRESS—cneuunduvkaums:
*
SCHEMA mesh_connectivity_schema,;
REFERENCE FROM mesh_topology_schema - 1SO 10303-52
(mesh.
unstructured_mesh.
structured_mesh.
meshjocation.
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 - 1SO 10303-41
(identifier.

label.

text);

r

MpumeuvyaHune — Kaxaylw W3 BbilWEYNOMSHYTbIX CXEM MOXHO HaWTM B cnefywlmux 4acTax cTaHAapToB
cepun NCO 10303:

mathematical_constructs_schema — NCO 10303-50;
mesh_topology_schema — pa3gen 4;
1S013584_goneric_exprossions_schema — NCO 13584-20.
6.1 O6LWwuKe NonoxeHus
B HacTosLeli cxeMe cogepxarca onpefeneHns v onucaHns CTPyKTyp, UCMOMb3yeMbIX A1 ONUMcaHuA
onpefesnieHHbIX Ha ceTkax MaTeMaTnyecknx YHKLUNA.
6.2 OcHoBOMNoONarawLye KOHLENLUN U NPeANo0XeHNS
®YHKUWUN CeTKM, onpefeneHns KOTopblX AaHbl B HACTOSLEN CXeme, SABMAAITCA UHTEPNONALNOHHBIMU
dyHKUMSIMK,  onpegeneHHbiMM  Ha  ceTke. CeTka  MOXeT  OblTb  CTPYKTYpUpPOBaHHOW  wm
HECTPYKTYPUPOBaHHOW, ¥ ANS KaXAOoW AYelkn ceTkn MOoryT ObiTb OnpefesieHbl ee COOCTBEHHble (OyHKLMM
WHTEepnonaumm.
6.3 OnpegeneHns o6bekToB cxeMmbl mesh_function_schema
6.3.1 O6bekT mesh_function
MpeacTaBnAwLWMA cBA3aHHY0 C ceTkoli doyHKuMo o6bekT mesh_function — 370 Takoli moaTun
ob6bekTa application_defined_function. koTopsblii;
umeeT o06nacTtb AONYCTUMbIX 3HA4YeHW, 3agaBaemylo Tabnuuelr wunu  npocTpaHcTBamu
BEeLL,eCTBEHHbIX KOPTEXEN.
[na  HecTpyKTypuvpOBaHHON ceTkn Tabnuua ABNSETCA OJHOMEPHbIM  MaccuBoMm, a Ans
CTPYKTYPVPOBAHHOI CETKM MOXET 6bITb MPAMOYTO/IbHbIM MacCMBOM /1060 pasmMepHOCTH.
Ecnn ceTka cofepXxut f4elikn pasHoli pa3sMepHOCTUW, BeLleCTBEHHble KOPTEeXW MOryT MMeTb pasHble
pasmepHOCTMW.
Ecnn ceTka coaepXuT fAYelikn pasHbiX (hOpPM, Hanpumep, MNATUTPaAHHUKM W WECTUrPaHHUKK,
NPOCTPaHCTBA BELLECTBEHHbIX KOPTEXel MOryT UMeTb pasHble rpaHuLbl;
MMeeT MHOXECTBO YNpaB/sioLMX 3HAYEHWIA, Takux, YTO OYHKLMA B Npedenax Kaxpaoh sueiku
onpegenseTcs NOAMHOXECTBOM YNpaBASAoLMX 3HAYEHNA 1 6a3MCOM ITON AYeliku.
3agaHve ynpaBnsOWMX 3HaAYeHWi Ons Aveek onpegensetcs Tonosoruei cetkn. O6bIYHO, HO He
06a3aTenibHO, ynpaBnsLLiee 3Ha4eHne — 3TO 3HaYeHne PyHKLMN B HEKOTOPO NO3MLMK B Npefenax ceTku;
WHTEpPnonupyeT WAW 3KCTpanonupyeT OTAE/IbHO B KaXAol sueiike ynpaBnsiowmne 3HauveHus,
NPUCBOEHHbIE 3TON AYeiike.
EXPRESS-cneuudukaums.
*
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
WRL1 ; function is_table(control_values);
WR2 : (uniform AND (SIZEOF(basis) = 1)) XOR
(NOT uniform);
END_ENTITY;
<*
OnpegenexHns aTpmobyToB:
mesh — ceTka, Ans KoTopol 3agaeTcsa yHKUMsA, npefcTaBnsemas o6bektom mosh_function;
basis — o06bekt mesh_function_basis. npeacTtaBnsiowmii 6asuc yHKLMM CeTKW, 3adaloLuii
MeTOZbl MHTEPMNONAUMN UK N3BNEYEHUS, NCNOMb3YEMble B KaXAO0N auelike ceTku;
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uniform — donar, nokasbiBalOLWWiA, UMeeT M YHKUWSA, NpefcTaB/ieHHass 06beKTOM OJHOPOAHbIN
6asuc:
ecnn aTpubyT uniform nmeeT 3HauyeHue true (UCTUHA), Kaxaas suelika cCeTkM UMeeT OANHAKOBbIN
6asunc, npeacTaBneHHbli 06bekTom mesh_function_basis;
ecnn atpubyt uniform wumeeT 3HaueHue false (noxb), 6as3nc, NpencTaBEHHbIi 06bHLEKTOM
mesh_function_basis, 3agaeTtca ans kaxaon s4ekn ceTkum oTaeNnbHo.

Ta6bnunua 5 — O6nacTb onpegeneHns Tabnuubl ynpaBafoWNX BENNYUH ANA PYHKUUU CeTKW, npefcTaBieHHON
o6bektom mesh function

CeTka MecTononoxexue O6nacTb onpegeneHus
HecTpykTypupoBaHHas 3HaueHus B BeplIMHAx /, TAe T MOJIOXEHWE B MacchBe BepLUUH, 3ajaHHOM
Aveek ANS HEeCTPYKTYPUPOBaHHON CeTkM
HecTpykTypupoBaHHas Touku puckpeTnsauyum A8 juh: — Y*Y rge:
Kaxpol sueiiku - jn h ... /v nonoxeHune B wWabnoHe Touek

AuckpeTusaunmn 6asnca auenku:
-/ MONIoXeHuWe AYeillkm B MaccuBe  sYeek
HECTPYKTYPUPOBAHHO ceTku

CTpyKTypupoBaHHas 3HaveHus B BepwuHax h; h; ... in . TA€ /»; 1?2, ... WHOEKC BepLluWHbl B
ayeek CTPYKTYpUpPOBaHHOI ceTke
CTpyKTypupoBaHHas ToukM ANCKPeTU3aUUM AN iy h: +in.:iuh: in roe:
KaXaon sueikn v jt< fm nonoxeHne B wWabnoHe Touek
AvcKpeTusaumm 6asnca syeiku:
N:h: ...h, WHAEKC BEPLWHbI B CTPYKTYPUPOBAHHOW
ceTke

vertex_values — chnar, nokasbiBatlowuii, 3ajaoTca N1 ynpaensiowme 3HaveHus, npeAcTaB/ieHHble
06bEKTOM, UrpatoLmMm ponb atpubyTa control_values. BepLMHaM ceTku Unmn aueinkam ceTku:
ecnm  atpubyt vertex_values wuMeeT 3HayeHue true (UCTWMHA), YNpaBnsloWMe 3HAYEHUS,
npeacTaBnieHHble 06bEKTOM, MrpatoLlyM ponb aTpubyta control_values, 3afaloTcs MacCuBY YHUKaSIbHbIX
BEPLUMH AYElikN CeTKM;
ecnm  atpubyt vertex_values umeeT 3HauyeHue false (n0Xb), ynpaBnswline 3HAYEHUS,
npeacTaBfeHHble 006bLEKTOM, wurpawlmm ponb aTpubyta control_values, 3agalTca oTAenbHO ANs
LWa6MOHOB UK TOYEK AUCKPeTU3aLUN Kax Ao auelikn ceTku:
control_values — Tabnuua, 3ajamowas 3HavyeHUs ynpasasoWwmxX BENNYMH B BEPLLUMHAX SYEEK UIN B
TOYKaX ANCKPETU3aLNMN KaXKa0l Aueliku.
Tabnvua gomkHa 6biTb QYHKLMEN, MEIOLLei:

domain — ueno4YncneHHoe NPOCTPaHCTBO KOPTEXei, 0603HavalolmxX BEPLUUHbI WU TOYKU
avckpeTusauun Ana 3agaHusa yHkuum ceTkn, npegctaBneHHon o6bektom mesh_function:
range — 3TO TO Xe camoe, 4YTo AuanasoH YHKUUM CETKM, NpeacTaB/IeHHON O6GBLEKTOM

mesh_function.

MpumeuaHne — [nana3oH n obnactb onpegeneHus dyHkuuu 3apgatTtca aTtpubytammu explicit_range wu
explicit_domain. HacnegyembiMun oT o6bekTa-cyneptuna application_defined_function.

CocTaBnswoLMe LeslounMcIeHHOoro NpocTpaHcTBa KopTexei npueefeHsl B Tabnuue 5.
dopmasibHble NONOXEHUS:
VWR1. YnpasnsioLie 3Ha4yeHnss JO/MKHbI ObiTb NpeacTasneHbl B hopme Tabaumubl.
WR2. Ecnu atpmbyt uniform_basis nmeeT 3HauyeHue true (UCTWMHA), TO A/IMHA cnucka 6asucos
JOMmKHa 6bITb paBHa 1.
6.3.2 O6bekT mesh_function_basis
O6bekt mesh_function_basis saBnsetca Takum noatunom obbekta application_defined_function,
KOTOpbIN NMeeT:
06nacTb onpeaeneHus, ABNSIOLLYIOCSA NPOCTPAHCTBOM BELLECTBEHHbIX KOPTEXENA; 1
AvanasoH, ABMALWMIACA NPOCTPAHCTBOM Tab/IMUHBIX QYHKLNIA.

MpumeyvaHune — O6bekt mesh_fur>ction_basis wncnonb3yeTtca Takum o6pas3om, uTto o6nacTb
onpeAeneHns sBNAETCA napameTpU4yeckMM MNPOCTPAHCTBOM, B KOTOPOM OMNpeAensioTCA TOYKM BHYTPU AYeliku.
CnepoBaTesibHO, pasMepHOCTb NMPOCTPAHCTBA BELLECTBEHHbIX KOPTeXeil Ta Xe. YTo U Tonosiornyeckas pasmMepHoOCTb
ayenkn.

37



FOCT P NCO 10303-52—2015

Kaxpgaa TtabnuuHas yHKUMS B AnanasoHe npefcTaBfieHHoro o6bektom mesh_function_basis
6asnca nveet:
06nacTb onpefeneHus, SBASAKLLYHCA NOAMHOXECTBOM MPOCTpaHCcTBa 1
AnanasoH BeLLeCTBEHHOrO Tuna.

MpumeuvuaHne — O6bekTt mesh_function_basis ucnonbsyetca Takum o6pasom, 4To:
o6nacTbio onpefeneHns Kaxpoih TabnuuHOW CyHKUMM B ee [uanasoHe sBAseTCA napameTpuyeckoe
NpPOCTPAHCTBO, B KOTOPOM 0603HAYeHbl yNpaBasol e 3Ha4eHUs syeiiku:
AvanasoH Kaxpaol TabnuyHoi pyHKLMK 3ajaeT ee BeCOBOW KO ULMEHT 4Na ynpaBnatowein BeNnyYmnHbl.

Kaxgas TabnuuHasa QyHKUMA 3afaeT BeCcOBble KOIMUUMEHTbI ANA  YNPasBASOWNX BeNYUH,
onpefensis TakMM cnocobom 3HayeHne npeacTaBneHHon o6bekTom mesh_function dyHKUUNM ceTkn B ToUke
UNN a4eiike.

NMpumeyaHune — B nwbGoM npuknagHoOM MoAyne, MUCNOMb3yHLWEM HacToAWWA pecypc, MOXeT 6blTb
onpegeneH noatun o6bektoB mesh_function_basis un extemally_defined_item. nossonswwmnii 3anucbiBaTb
3K3EMNASAPbl CTaHAAPTHbIX (YHKUWA, Takux Kak o6lwenpuHAaTas B KOHEYHO3/IEMEHTHOM aHanuse «cepeHaunosa»

PyHKUMA.
EXPRESS-cneundukaums:

*

I%NTITY mesh_function_basis

SUBTYPE OF (application_defined_function,
unary_generic_expression);

cell_topological_dimension : INTEGER;

value_array_dimension : INTEGER,;

value_array_order: ARRAY [1l: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;

r

OnpegenexHvsa aTpubyToB:

cell_topological_dimension — pa3mepHOCTb NpOCTPaHCTBa BELLECTBEHHbIX KOPTEXEW, KoTopoe
sABMsieTCA 06N1acTbio onpeaeneHns 6asuca, npeactaBneHHoro o6bektom mesh_function_basis:

value_array_dimenslon — pa3MepHOCTb NOAMPOCTPaHCTBA AN KaXAoh TabnuMyHOW yHKUMKM B

OvanasoHe 6asnca, 3agaHHoro o06bektom mesh_function_basis;

value_array_order — umetowne 3Ha4eHUsi He MeHee, YeM efMHULA, YAC/I0 YNPABASIOWMNX 3HAUYEHWI
B KaX0M V3 Hanpas/ieHWn MaccuBa,;

value_positions — Ta6nuua, koTopas 3ajaeT «Mo3vLMU» YMpaBAsOWMX BeMUYMH B 06/1acTu
onpefeneHns 6asuca, npeacTaBsieHHOro ob6bektom mesh_function_basis. «Mo3uuus» ynpasnswoLei
BE/IMYMHbI — 3TO TOYKa B Npefenax o6nactn onpefeneHus, Kotopas umeeT BecoBoOW KoadpdpuuneHT 1.0
ONA  camMoil  ynpaBnsiloWeid BeUYMHBI U BecoBble KO3(hduumMeHTbl, paBHble 0.0 AN Bcex Mpounx
yNpaBAsoWmX BeINYNH.

Tabnvua nosvuuin BENWYMH, urpawlas ponb atpubyTa value_positions. gomkHa 6biTb yHKLMEN,
KoTopas umeeT:

o6nactb  onpegeneHvs,  ABAKLWYCA  NPOCTPAHCTBOM  LIE/IOYUCIIEHHBIX  KOpTexel,
0603HavaloLLMX TOUKM ANCKPETU3aLUN AYekn 1

AnanasoH, ABAAIOLWMWIACA NPOCTPaHCTBOM BELLECTBEHHbIX KOpPTeXei, o603HavaloLWwmx nosvumm B
ayeiike.

Ynpasnswowas BenuumHa Ana npeacrasneHHoro o6bektom mosh_function_basis 6asunca dyHkuum
ceTkn He 06sa3aTeNlbHO MMeeT no3uuuio. imeeT nnmn HeT ynpasisioLwan BesimunHa no3vuumio, onpegensercs
npeactasnieHHblM  o6bekToM mesh_function_basis 6asucom dyHkuun cetkn. Ecnu  ynpasnswowas
BE/IMUYMHA He MMeeT no3nuuM, TO COOTBETCTBYIOLEE 3Ha4yeHue (YHKUWUM, NpeAcTaBNeHHON O06BbEeKTOoM,
urparowmm ponb atpubyta value_positions. He yunTbiBaeTcs.

dopMasibHble NOTOXKEHUS:

value_positions_as_table — o6bekt, wrpalowuin ponb aTpumbyTa vaiue_positions, [o/mxeH
npefcTaBnsaTb Tabnmuy.
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HecbopmasnbHble NONOXEHNA:
consistent_topology_dimension — pasMepHOCTb MNPOCTPAHCTBA BELLECTBEHHbLIX KOpTeXel,
3afiaBaemas aTpubytom cell_topological_dimension. gomkHa 6biTb Takas Xe, Kak 3ajaHHas aTpubyTom
topological_dimonsion Tononoruyeckas pasMepHOCTb Kax[oi S4eikn, KOTOpPOi MPUCBOEH 6a3nc IyHKL MK
ceTkW, npeacTaBneHHbI 06bekToM mésh_function_basis;
consistent_value_position_tablo_domain — o6nacteb onpegeneHns  Tabnuupl  NO3ULWIA
yNpaBAsoLWmMX BENNYUH AO/KHA ObiTb COBMECTUMA CO 3HaYeHusIMn atpmbyTta valuo_array_order. O6nactb
[OMmKHa 6biTb  MPOCTPAHCTBOM  KOPTeXei, KOTOpoe [AO/MKHO 6biTb  [AeKapToBbIM Npou3BEAEHNEM
LenoymcneHHblx nHTepsanos [1; ni] * [1; n2 * "11; AT], rae:
177 — 370 3HaveHue aTpubyTa value_array_dimension u
n, — 37O 3HaYeHve afleMeHTa arperatHoro atpubyta value_array_order [/Jufe 1.
consistent_valuo_position_table_range — pa3sMepHOCTb NPOCTPaHCTBa KOpPTEXeW, KoTopas paBHa
paHry Tabnuubl ynpaBnsOWMX 3HAYEHW [0/KHA 6biTb paBHa TOMOOTMYECKON pasMepHOCTU SYeiku,
3agaBaemoin atpubyTom cell_topological_ dimension;
valid_weighting_at_value_position — ecnum nosuuMm nNpPUCBOEHO 3HayeHue, TO MNOCPeACTBOM
o6bekta mesh_function_basis gnsa atoii no3uuumn AoMKHO 3a4aBaTbCs 3HAUYEHUE:
1 — anAa ynpasnsooLwero 3Ha4yeHns, NPUCBOEHHONO MO3NLUK:
0 — [nA BCeX APYrMX yNpasBasioLWmnx 3HaYeHWiA.
6.4 OrpaHnyeHusa, HaknajblBaeMble Ha  OTHOWeEHUA  NOATUN-CynepTun B cXeme
mesh_function_schema
6.4.1 OrpaHunyeHue scl_application_defined_function
Mexay aksemnnapamu o6bektoB mesh_function 1 mesh_function_basis. asnsatowuxca nogrunamu
o6bekTa application_defined_function. cywectsyeT oTHoweHne ONEOF (oauH u3).
EXPRESS-cneundukanms:
SUBTYPE_CONSTRAINT scl_appJication_defined_function FOR
applicatk>n_defined_function:
ONEOF(mesh_function,
mesh_function_basis);
END_SUBTYPE_CONSTRAINT;

(*

6.4.2 OrpaHnyeHune scl_unary_generic_expression

Mexpy aksemnnspamu o6bektoB mesh_function n mesh_function_basis. aBnsawowmxca nogrunamm
obbekTa unary_generic_expression. cywectsyeT oTHoweHne ONEOF (oauH us).

EXPRESS-cneundgukaums:

*°

SUBTYPE_CONSTRAINT scl_unary_generic_expression FOR
unary_generic_expression;

ONEOF(mesh_function, mesh_function_basis):
END_SUBTYPE CONSTRAINT;

r

EXPRESS-cneundukanms:

b
END_SCHEMA; - end of mesh_function_schema

r

39



FOCT P NCO 10303-52—2015

c).

CokpalujeHHble HaMMeHOBaHU

Mpunoxexnune A
(o6a3aTenbHoE)

CoKpalleHHble HauMeHoBaHUs 06bEKTOB

51 06bEKTOB, YCTAHOB/IEHHbIX B HACTOsILLEM CTaHAapTe, NpuBefeHbl B Tabnuue A.1l.

Tpe6oBaHWA K UMCMONb30BAHWIO COKPaL|EHHbIX HaMMEHOBaHWA 06bEeKTOB cojepxaTtcs B cTaHjapTax
TemaTuyeckoil rpynnel «MeToasbl peannsauun» cepun MCO 10303.

NMpunmevyaHune — HanmeHoBaHNs 06BbEKTOB Ha f3bike EXPRESS pgocTynHbl B IHTEepHeTe (CM. NpunoxeHue

Tab6nuuya Al - CokpaweHHOe HauMeHoBaHue 06bekToB MM

40

MonHoe HaumeHoBaHue CokpalieHHoe HaumeHoBaHue
array based unstructured mesh ABUM
array_based_unstructured_mesh_and_vertices ABUMAV
cell CELL
cell_of_structured_mesh COSM
cel!l_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_bk)ck 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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MpunoxeHue B
(o6s3aTenbHoOe)

Peructpauus uHopMaLMoHHOro o6bekTa

B.1 O603HauYeHne JoKyMmeHTa
Ans oAHO3HAYHOTrO 0603HaYeHMs WHMOPMaLMOHHOTO O06bekTa B OTKPbITOW cCUCTeMe HacToswemy cTaHaapTty
NpUCBOEH creayrwWwnin ngeHTudurkaTop obbekTa:
{ iso standard 10303 part(52) version(-l) }
Cwmbicn gaHHoro o603HayeHusn yctaHosneH B MCO/M3K 8824-1 n onucaH B MCO 10303-1.
B.2 O603HayYeHne cxem
[Ona ofHO3HAYHOTO 0603HAYeHUs B OTKPbITON WMHMOpPMaLWOHHONW cucteme cxeme mesh_topology_schema.
yCTaHOB/IEHHOI B HacTosWweMm cTaHgapTte (CM. 4). NpUCBOEH cnefyWwunii ngeHtTudnkatop obbekra:
{ iso standard 10303 part(52) version(1)schema(l) mesh_topology_schema(1)}
Cwmbicn gaHHoro o603HayeHus yctaHosneH B MCO/M3K 8824-1 n onucan B NCO 10303-1.
[Ana ofHO3HA4YHOTO 0603HAYeHNSI B OTKPbITOW MHOpMaLMOHHON cucTeme cxeme mesh_connectivity_schema.
yCTaHOB/IEHHON B HacToAWweM cTaHgapTe (cMm. 5). npucBoeH cneaywnii naeHTudrKaTop o6bekTa:
{ iso standard 10303 part(52) version(1) schema(1) mesh_connectivity_schema(1)}
Cwmbicn gaHHOro o603HayeHusn yctaHosneH B MCO/M3K 8824-1 n onucaH B NCO 10303-1.
[Ana ofHO3HaAYHOro 0603HAYeHWs B OTKPbLITONW MHGOpPMauUMOHHOW cucteme cxeme mesh_function_schema.
YyCTaHOB/IEHHOI B HacTosiWem cTaHgapTe (CM. 6). NPUCBOEH cneayWwnii ngeHTudukaTop o6bekTa:
{ iso standard 10303 part(52) version(1) schema(1l) mesh_function_schema(1)}
CMblcn faHHOro 0603HavyeHnss yctaHosneH B MICO/M3K 8824-1 n onucaH B MCO 10303-1.
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Mpunoxexue C
(cnpaBo4HoE)

MallMHHO-MHTOPNPEeTUPYEMbIO TIUCTUHTM

B HacTosEeM NpUMOXEHUU NpUBefeHbl CCbIIKM Ha caiTbl, HA XOTOPbIX HAXOAATCA NIMCTUHIU HAWMEHOBAHUN
06beKkTOB Ha fi3blke EXPRESS 1 CcOOTBETCTBYHWLWMNX COKPaL,€HHbIX HaWMEHOBaHWI, YCTAHOBJIEHHbIX B HaCTOALWEM
ctaHpapTe, 6e3 KOMMeHTapueB W APYroro nosicHsAlWero Tekcta. 3OTW  AUCTUHIU  [JOCTYNHbl B MallWHHO-
nHTepnpeTupyemoii chopme (cm. Tabnuuy E.1) n moryT 6bITb NONYYEHbl NO cnefywwnm agpecam URL:

coKpalleHHble HauMeHoBaHusa: http://v.vrtv.tc184-sc4.org/Short_Namesi':

EXPRESS: httpi/Mww.tc184-s04.0rg/EXPRESS/.
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MpunoxeHune D
(cnpaBoy4HOE)

EXPRESS-G gnarpammbl
Ounarpammbl Ha pucyHkax D.1 — D.14 nony4deHbl U3 COKpalleHHOro nMcTuHra Ha A3bike EXPRESS, npuBegeHHoro

B npunoxeHun C. B guarpammax ucnonb3osaHa rpaduyeckas Hotauma EXPRESS-G asbika EXPRESS. OnucaHue
EXPRESS-G yctaHoBneHo B MCO 10303-11.

PucyHok D.1 — MpeacTtaBnexHne cxembl mesh_topology_schema Ha ypoBHe o6bekToB B hopmate EXPRESS-G (1 n3 10)
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PucyHok D.2 — MNpepacTaBnexHne cxembl mesh_topology_schema Ha ypoBHe o6bekToB B (hopmaTte EXPRESS-G (2 u3 10)
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vertices
A[l: verlex_count]

vertex_count array_based_
INTEGER > - unstuctured_mesh_

and_vertices

16,2 vertex_
Vdefined_cell / cells
A[ L:cell_couniJ
31(N

anay_based_
unstuctured mesh

unstuctured mesh

cells
cclLcount explicit_ Afl: oell_couiH]
Q. unstuctured mesh
IN'IEGER
expUdt_model

slruciural_iesponse_ structural_response_
representation_schema. represeiUation_schema.

lea model eJement_represemation

PucyHex D.3 — lMpepcTtaBnexne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B (hpopmate EXPRESS-G (3 u3 10)
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PucyHok D.4 — lMpepacTtaBneHne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B (hopmate EXPRESS-G (4 u3 10)

PucyHok D.5 — lMpepacTtaBneHne cxembl mesh_topology_schema Ha ypoBHe 06bekToB 8 chopmate EXPRESS-G (5 13 10)
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, (DFR) rcquired_vcniccs

/topok>gy_schema.\l1 A{1: required_count|

\ vertex ),

vertices
Afl: veitex.count]

(DER)
edge_m>de_count

(DER)
bound count
(DER) 1
vneount

INTEGER

A 12D Tt O EER— o]
opr_éodc_ ounr

(DER)
required_count

| structural_response_
( i\*preseniatio»_!>chema.
AV} element ortfer

n¥ ...
(EX)cell shape

"L
-----LI I I I LI .]rl:l(:mshape.gD.

cell_shape_0D cell_shape_1D cell_shape_2D

PucyHok D.6 — MpeacTtaBnexnne cxembl mesh_topology_schema Ha ypoBHe o6bekToB B hopmate EXPRESS-G (6 13 10)

¥ 1.1 mesh \
XT Tr
product operands L[2:2]

prodnct_of_mcsh

PucyHok D.7 — MpepactaBneHune cxembl mesh_topology_schema Ha ypoBHe 06bekToB B hopmate EXPRESS-G (7 u3 10)
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kwer_face

All: whole mdi
ole_mdicesJ C BOOI-EAN

21
(!()

lower_vertex
A Il: whole.indicesJ

used.indices

ion.N!
extraction.!)!, Al 1: pan_indices]

structuretLsubmesh

Q
INTEGER

(DER) -

whole_indices J

(DER)
partindices

PucyHok D.8 — MpepacTtaBneHune cxembl mesh_topology_schema Ha ypoBHe 06bekToB B (hopmaTte EXPRESS-G (8 13 10)

|  mathematical_functions_schema.
maths_space

Z

description
the mesh
1mesh . id
c mesh.dcrived, -0
maths, space
name

kind

¢ (EX) mesh_maths_ ||
spacejype___ M

PucyHnok D.9— lMpeactasnexnne cxembl mesh_topology_schema Ha ypoBHe 06bekToB B chopmate EXPRESS-G (9 u3 10)
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indiees_group
nindices
_b_
INTEGER
o]

indices
1(1:?) A (1: nindices]

start
A 11 nindices]

nindices
finish
A [1: nindict

INTEGER

! (EX) mesh_location . !

L oo e -

PucyHok D.10 — MpepcTtaBnexne cxembl mesh_topology_schema Ha yposHe 06bekToB B hopmate EXPRESS-G (10 3 10)
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PucyHok D.11 — TMpepctaBneHne cxemMbl mesh_connectivity_schema Ha ypoBHe 06beKkTOB B (popmarte
EXPRESS-G (1 n33)
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PucyHok D.12 — MpepacTtaBneHue cxembl mesh_connectivity_schema Ha ypoBHe 06bekToB B hopmate EXPRESS-G (2 n3 3)
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PucyHok D.13 — lNpeacTtaBneHne cxembl mesh_connectivity_scheTa Ha ypoBHe o6bekToe B (hopmaTe EXPRESS-G (313 3)

52

(3X(T.2))

(13,2(1))

(33(@1))

(31(2))

mesli_topobgy_?jchema.
indices_group

mosh_topolagy.schema.
ineshJucaLiou

mcsh-topology.schema.

< indicesj-ongc

malheraaticaiJ'unrtionsjtchema.
listecLrealLdHta
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PucyHok D.14 — TpepacTtaBneHune cxembl mesh_function_schema Ha ypoBHe 06bekTOB B popmate EXPRESS-G
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MpunoxeHne E
(cnpaBo4yHoe)

flononHnTtensHaa nHpopmauma

B Ta6nuue E.1 npuBefeHbl 3ieMeHTbl cxeMbl mesh_topology_schema. ucnonb3yembie B 4pYrX CXeMax.

Ta6nnya E1 — 3nemeHTbl cxembl mesh_topology_schema, ucnonbsyemsie B 4pyrnx cxemax.
onemMeHT Mcnonb3yeTcs B cxeme SneMeHTOM
indices_group mesh_connectivity_schema rrusmatched_mesh_connectton
unstructured donor mesh
indices range mesh connectivity schema matched mesh connection
mesh mesh_connectivity_schema mesh_connectivity mesh_tunction
mesh_function_schema
mesh_locatk>n mesh_connectivity_schema mismatched_mesh_connectk>n
structured_mesh mesh_connectivity_schema matched_mesh_connection
structured donor mesh
unstructured mesh mesh connectivity schema unstructured donor mesh
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MpunoxeHne OA
(cnpaBo4YHOE)

CBefleH1s 0 COOTBETCTBUMN CCbIJTOYHbIX ME@XAYHAPOAHbIX CTAHAAPTOB HaLWOHAIbHLIM CTaHAapTam
Poccuiickoit depepaumumn

Ta6nuuya JA.1

O603HayYeHne CCbINIOYHOTO CrteneHb O603HayYeHNe U HaMMEeHOBaHNe COOTBETCTBYOLW Eero
MeX/AyHapoAHOro ctaHgapra coOTBeTCTBUA HauMoHaNbHOro cTanjapra
MCO 10303-1:1994 0T roCT P WCO 10303-1—99 «Cuctembl asTomMatuMsauum

npousBOACTBa U uX UHTerpauusa. MpeacTaBneHne faHHbIX 06
ngenun wn o6MEeH 3TUMM faHHbIMU. Yactb 1. O6uwwue
npejAcTaB/IeHNs N 0OCHOBOMO/araune NPUHLMUNbLI»

MCO 10303-11:1994 0T FOCT P MCO 10303-11—2009 «Cuctembl aBTOMaTtuMsaumun
npous3BOACTBa W UX UHTerpauusa. lMpeacTaBneHne faHHbIX 06
n3genun n o6mMeH 3TUMKU AaHHbIMKM. YacTb 11. MeToabl
onncaHua. CnpaBoyYyHOe PYKOBOACTBO Mo A3blIKy EXPRESS»

MCO 10303-41:2005 0T FOCT P WNCO 10303—41—99 «CwucTtembl aBToOMaTtmM3aumun
npou3BOACTBA WM UX UHTerpauyuu. MpepcTaBneHne AaHHbIX 06
nsgenuu " obmeH 3TUMK OaHHbIMU. YacTtb 41.

WNHTerpupoBaHHble 0606l eHHble pecypcbl. OCHOBbI OMMUCAHUS U
noaAepxXku nsgennii»

MNCO 10303-42 - .

MNCO 10303-50 - .

NCO 10303-51 0T FOCT P MCO 10303-51—2011 «CucTtembl aBTOMaTu3auuu
npous3BOACTBA W UX WUHTerpauusa. lNpeactaBneHne faHHbIX 06
nsgennu ] obmeH 3TUMU OaHHbIMU. YacTtb 51.
WNHTerpupoBaHHbIii 0606l eHHbIi  pecypc. MaTtemaTtuyeckoe
npeacTasieHne»

1MCO 10303-104 - *

1MCO 10303-110 — *

NCO 13584-20 T FOCT P WCO 13584-20—2006 «Cuctembl aBTomMatuMsauum

npov3BOACTBA U WX MHTerpauus. bubnuoteka getanein. Yactb
20. Nornyeckuniti pecypc. Jlornyeckas mogenb BblpaXeHunii»
COOTBETCTBYOUWMNIA HauMOHanbHbIA CcTaHAapT oTcyTcTByeT. [lo ero yTBepXAeHus pekoMmeHayeTtcs
MCMNONb30BaTh NEPEBOA HA PYCCKUIA A3bIK JAHHOTO MEX/AYHapOoAHOro cTaHaapTa. MepeBos AaHHOTO MeXAyHapoAHOro
cTaHfapta HaxoauTtca B ®efepanibHOM UH(OPMALMOHHOM (DOHAE TEXHUYECKUX PErNamMeHTOB U CTaHJapToB.
MpumevaHne — B HacToswei Tabnuue MCNoNbL30BAHO cnefylolee ycn0BHOe 0603HaYeHNe CTENEHN
COOTBETCTBUSA:
- OT — nageHTUYHbIE CTAH4apThI.
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Bubnunorpadusa

[1] ISO/IEC 8824-1, Information Technology — Abstract Syntax Notation One (ASN.1) — Part 1. Specification of
basic notation
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YK 656.072:681.3:006.354 OKC 25.040.40

KniouyeBble  cnoBa: npuknagHble  aBTOMAaTU3MPOBAHHbIE  CUCTEMbI,  MNPOMbIW/IEHHbIE  WU3AENus,
npeacTaBneHne AaHHblX, OOGMEH [aHHbIMW, pelueTyaTble TOMOSOrMKU, CBSA3HOCTb fYeeK, rpaHu, pebpa u
BEPLUMHBI COTKW, MaTeMaTuyeckme hyHKLUM
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