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Mpeavcnosue

1 NMOArOTOBJ/IEH ®epepasibHbIM rocygapCTBEHHbIM aBTOHOMHbLIM Hay4HbIM y4ypexaeHuem «LleH-
TPasibHbI Hay4HO-UCCNef0BaTeNbCKUA U OMbITHO-KOHCTPYKTOPCKUA WHCTUTYT POGOTOTEXHUKM W TexHuue-
ckolt knbepHeTukm» (LLHAW PTK) Ha ocHOBe COBCTBEHHOTO ayTEHTUYHOrO NepeBofda Ha PYCCKUI A3bIK MexX-
[yHapOAHOro [JOKYyMEHTA, YKa3aHHOro B NnyHKTe 4

2 BHECEH TexHuyeckum KoMuUTETOM MO cTaHgapTusauum TK 459 «MHdopmMaLmoHHas nopaepxka
XWU3HEHHOTO uuKNa n3genuing

3 YTBEPX/EH W BBEJIEH B IENCTBUE Mpukasom defepasnibHOro areHTCTBa Mno TEXHUYECKOMY pe-
rynnpoBaHunio n metposnorum ot 21 nona 2015 r. No 926-ct

4 HacToswwnii cTaHgapT MAEHTUMYEeH MexayHapogHomy fokymeHTy NCOIMTC 10303-26:2011 «Cuctemsl
aBTomMaTMsaLmmn Npon3BoACTBa U UX MHTerpauns. MNpeactasneHne AaHHbIX 06 U3genum 1 06MeH 3TUMKN faH-
HbiMU. YacTb 26. MeToabl peanu3auuu. [1BOMYHOE MpeAcTaB/ieHWe AaHHbIX, OMpedesieHHbIX Ha A3blke
EXPRESS» (ISO/TS 10303-26:2011 «Industrial automation systems and integration - Product data
representation and exchange - Part 26: Implementation methods: Binary representation of EXPRESS-driven
data»).

)I'Ipm NPYMEHEHUN HACTOSALLEro cTaHjapTa PeKoOMeHAyeTCsl UCNOo/b30BaTb BMECTO CChIJIOUHbIX MEXAY-
HapoAHbIX CTaHAAapPTOB COOTBETCTBYIOLME M HaUuoOHanbHble cTaHaapThl Poccuiickoii ®epepauun, ceefe-
HUA O KOTOPbIX MPUBEAEHbI B AOMNOAHUTENBHOM NpuaoxeHuu JA

5 BBEJIEH BMNEPBbIE

MpaBuna NpMMeHeHNs HacTOsLWero craHgapTa ycTaHosneHsl B TOCT P 1.0—2012 (pa3gon 8).
MHdopmaumsa 06 nsmeHeHnAX K HacTosALWeMy cTaHgapTy nybavkyeTCca B eXerogHom (Mo COCTOSHUIO Ha
1 AHBapsa TeKyLero roga) WHMOpPMaUVOHHOM ykasaTene «HaunoHanbHble CTaHfapThbl», a ouunans-
HbIi TEeKCT W3MEHEHWI 1 NONpPaBOK - B €XeMeCAYHOM WHJPOPMaLMOHHOM yKasaTene «HaunoHasbHble
CTaHfapTbi». B cnyyaB nepecmMoTpa (3aMeHbl) WM OTMEeHbl HACTOSLEro cTaHjapTa CoOOTBEeTCT-
BylOLLlee yBeAoMeHne byaeT onybnukosaHo B 6avkaillem BbiMycke MHAOPMaLMOHHOIO ykasaTensa «Ha-
LUuoHaNbHble cTaHdapThi». COOTBeTCTBYWLWan nHopmMaums, ysefjoMneHne 1 TeKCTbl pasmeLlalnTcs
Takxe B MH(OPMaLMOHHOW cucTeme obLLero nonb3oBaHusa - Ha odmumanbHoMm caiiTe PefepanbHOro
areHTCcTBa N0 TEeXHUYECKOMY perynnpoBaHunio n MmeTponoruv B ceTn MHTepHeT (Www.gost.ru)

& CraHpgapTuHdopm. 2016

HactosAwwmii ctaHfapT He MOXeT 6biTb MOSIHOCTbI WM YACTUYHO BOCMPOW3BELEH, TUPaXKMPOBaH U
pacnpocTpaHeH B KauecTBe oMLManbHOro M3gaHus 6e3 paspelleHnss defepanbHoro areHTCcTBa No TeXHU-
4yeckoMy peryniMpoBaHuio 1 MeTponornm
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BeeneHve

CrtaHpapTbl komnnekca MICO 10303 pacnpocTpaHslTCcA Ha KOMMNblOTEpHOEe npeacTaBfieHne MHAop-
mMauum 06 n3genusax u o6MeH AaHHbIMM 06 m3penusx. VX uenbio sBnsetca obecneyeHne HelTpasibHOro
MexaHn3ma, CrocoBHOro ONMChbIBaTh U3AeNVNA Ha BCEM MPOTSXEHWNN WX XXM3HEHHOTO UMkaa. OTOT MexaHu3m
NPMMEHWM He TONbKO AN obmeHa chailinamun B HeliTpasibHOM thopmaTe, HO ABMSIETCA Takke OCHOBOW AN
peanu3auum 1 COBMECTHOro focTyna K 6a3amM faHHbIX 06 U3AeNnsax n opraHusaLmn apxnsnupoBaHus.

CrtaHpgapTbl komnnekca NCO 10303 npeacTtasnsaioT coboit Habop oTAesbHO u3gaBaeMblX CTaH4apToB
(vacTeit). CTaHAapThl f@aHHOTO KOMMNJeKca OTHOCATCA K OAHON M3 crnefytolimx Temartmyeckmx rpynn: «MeTo-
[bl onucaHus», «Metofpl peanusauyumn», «MeTof0N0MNA U OCHOBbI aTTecTauMoHHOIo TeCTUpoBaHma». «UH-
TerpvpoBaHHble 0606LLeHHbIE pecypcbl», «/IHTerpupoBaHHble NpuKnagHblie pecypcbl», «[puknagHble nNpo-
TOKO/bI», «KOMMIeKTbl abCTPakTHbIX TecToB», «[lpuknafgHble WHTEPNPEeTUPOBAHHbLIE KOHCTPYKLUMU» 1
«[MpuknagHoie Mogynu». MoONHbIA NepevyeHb cTaHAapToB komnnekca MICO 10303 npepacTtaBneH Ha caite
http://www.td 84-sc4.org/titles/STEP_Titles.htm. HacTtoawwmii ctaHgapT BXOAUT B TemaTu4yeckyl rpynny
«MeTogbl peanusauuun». OH NOAroToB/EH NogKkoMuTeToM SC4 «[Mpon3BOACTBEHHbIE AaHHble» TexHUYecKo-
ro komuteta 184 NCO «Cucrtembl aBToOMaTU3aLMM NPON3BOACTBA U UX UHTErpaLns».

HacTtosiwunii ctaHaapT onpeaenseT cBs3b si3blka EXPRESS ¢ Vepapxuyeckum hopMaToM AaHHbIX, Bepcus
5 (HDF5). HDF5 nepBoHayanbHO 6bi1 paspaboTtaH HaunoHasbHbIM LEHTPOM CYynepKOMMbIOTEPHbIX MPUIO-
XeHui nnuHolickoro yHMBepcuteTa, a B HacTosilee Bpemsi NoAAepXMBAETCA HEKOMMEPYECKOW opraHusa-
uveii pynna HDF. MNporpammHoe ob6ecneuyeHve HDF BknwvaeT 6MbnnoTekM BBOAa-BbiBOA4A W CpeacTBa
aHasnusa, BM3yanusaLumn n KOHBEPTUPOBAHUA HayUHbIX JaHHbIX.

HactoAwwmii ctaHgapT onpegensieT oTobpaxeHue 3K3eMNApPOB AaHHbIX, OnNpefeneHHblX Ha S3blke
EXPRESS, Ha copmart dainna HDF5. OgHako HacTosAWwmMin cTaHAapT He oTobpaxaeT BCe KOHCTPYKLUM A3bl-
ka mogenupoBaHua EXPRESS Ha HDF5. HDF5 He siBnsieTcs S3blkOM MoAenupoBaHusi, Ho caiin HDF5
COAEPXMUT B cebe Tunbl AaHHbIX, onpefenstolwme BKIYeHHbIe B AaHHbIA aiin ak3eMnasapbl AaHHbIX.

Monb3oBaTenn HacTosiLLero craHgapTa AO/KHbl 06n1afaTh AeTaslbHbIMU 3HAHUAMU MOHATUIA A3blka
EXPRESS, onpegeneHHoro 8 MCO 10303-11, n HDF5. B npvBefeHHbIX npuMepax nporpamm MCnosib3oBaH
NpVKNagHon nporpaMmMHblii nHTepdeic HDF5.
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HALUWOHA/NbHBIMW CTAHOLAPT POCCUNCKOWNM OSEJEPALMUMN

CucTteMbl aBTOMaTM3aLM NPOU3BOACTBA U UX UHTerpaumsa
NPEACTABNEHNE OAHHBIX OB U3AENNNA N OBMEH 3TUMW JAHHBIMIU
YacTtb 26
MeTogbl peanusaunu.

[lBonuyHOe npepcTaBfieHVe faHHbIX, onpefefieHHblX Ha A3blke EXPRESS

Industrial automation systems and integration. Product data representation and exchange. Part 26. Implementation
methods. Binary representation of EXPRESS-driven data

[ara BBegeHna — 2016— 10—01
1 O6nactb NpPUMEHEHNS

HacTtoswwmii ctaHgapT onpegensieT oTo6paXeHne KOHCTPYKUMIA AaHHbIX, OnpeAefieHHbIX Ha A3blke
EXPRESS, Ha chopmart gBonyHoro paina, CooTBeTCTByoLWEero Mepapxmuyeckomy hopmMaTy AaHHbIX, Bepcus
5 (HDF5).

TpeboBaHMA HACTOSALLEro CTaHAapTa He pacnpoCcTpPaHATCA Ha:

- OoTobGpaxeHue orpaHnyeHuii u Npasws, onpeaesneHHbiX Ha A3bike EXPRESS, Ha chaiin HDF5:

- OoTobBpaxeHne KOHKPEeTHbIX NpuKNagHbIX NporpaMMHbIX MHTepdelicoB EXPRESS-cxemM Ha AaHHble,
onpepeneHHble Ha A3blke EXPRESS.

2 HopmaTtuBHbIE CCbI/IKU

B HacTosilwem cTaHfapTe MCNosib30BaHbl CCbIIKM Ha criefylolne MexayHapofHble ctaHAapTbl U fo-
KYMeHTbl (4719 AaTVpOBaHHbIX CCbIIOK CeAyeT UCMOo/b30BaTh TOMIbLKO ykasaHHOe v3faHve, 4na HeJaTupo-
BaHHbIX CCbI/IOK - MOCAefHee n3gaHne ykasaHHOro AOKYMeHTa, BK/IoYas BCe Nonpasku K HEMY):

NCO 639-2 Koabl ANns npeacTaB/ieHns Ha3BaHuii a3bikoB. YacTb 2. Kog Alpha-3 (1ISO 639-2. Codes for
the representation of names of languages - Part 2: Alpha-3 code)

NCO 8601 3nemeHTbl AaHHbIX U dopmaTbl 06MeHa. O6MeH uHdopmauveii. MpeactaBneHne aat u
BpeMeHn (ISO 8601. Data elements and interchange formats - Information interchange - Representation of
dates and times)

MCO 10303-1 Cuctembl aBTOMaTMU3aL MM NPOU3BOACTBA U UX MHTerpauns. MNpeacraBneHme AaHHbIX 06
ngenun n obmeH 3aTMMK AaHHbiMKU. YacTb 1. O6wiue npefcTaB/ieHWs ¥ OCHOBOMONarawwme NPUHLMUMbI
(ISO 10303-1, Industrial automation systems and integration - Product data representation and exchange -
Part 1: Overview and fundamental principles)

MCO 10303-11 Cuctembl aBTOMaTM3auumM NPoOn3BOACTBA W UX WHTerpauusa. lNpeacraBneHne faHHbIX
06 n3genum n obmeH 3TUMK AaHHbiMU. YacTb 11. MeTofpl onucaHus. CrnpaBoYyHOE PYKOBOACTBO MO A3bIKY
EXPRESS (ISO 10303-11, Industrial automation systems and  integration - Product data representation
and exchange - Part 11: Description methods: The EXPRESS language reference manual)

Crneundmkauuss copmata dcaiinos HDF5. lpynna HDF. [JocTynHa B lMHTepHeTe no agpecy:
http:/Avww.hdfgroup.org/HDF5/doc/H5.format.html (HDF5 File Format Specification. HDF Group. Available
from Worfcd Wide Web: http://www.hdfgroup.org/HDF5/docyH5.format.html)

3 TepMuHBbI U onpeaeneHns

B HacTosileM cTaHgapTe NpYMeHeHbl ciegytolme TeEpMUHbI C COOTBETCTBYIOLLMMU ONpeseneHnamu:

3.1 npuknagHoii npoTtokon (application protocol): YacTb HacTosLWero KoMnaekca ctaH4apToB, KOTO-
pas onpefenseT NPUKNagHYI MHTEPNPeTUPOBaHHY MOAeNb, YAO0BNETBOPAIOLY0 06/1acT NPYMEHEHUS 1
MH(OPMaLMOHHbIM Tpeb0oBaHNAM K KOHKPETHOMY MPUOXEHNIO.

(MCO 10303-1:1994. cTaTtbsa 3.2.7]

3.2 paHHble (data): MpegctaBneHne nHgopmauuy B hopmasibHOM BUAe, NPUTOLHOM AR nepejauu,
VHTepnpeTauum unm o6paboTku NALMU UM KOMNbIOTEPAMU.

[MCO 10303-1:1994. ctaTtbs 3.2.14]

3.3 a3blk onpefgeneHus faHHbiX (data specification language): Habop npaswn ans onpepgenexus
[JaHHbIX U NX B3aMMOCBS3el, NPUrofHbIN AN KOMNbIOTEPHOW NepeAayn, uHTepnpeTauuM nam o6paboTku.

N3pgaHue ouumanbHoe
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(MCO 10303-1:1994. ctatbs 3.2.16]
3.4 paHHble, onpepeneHHble Ha A3blke EXPRESS (EXPRESS-driven data): Ha6op 3k3emnnispoB
06beKTOB, onpegeneHHoix B EXPRESS-cxeme.

3.5 coBoKynHOCTb (population): MHOXeCTBO 3K3eMNAAPOB 06bEKTHOro TUNa AaHHbIX.
(NCO 10303-11:2004. ctatbs 3.3.16]

4 CokpaLeHus

B HacTosiLem cTaHAapTe NpMMEHEHbI cneaytoLme cokpalleHus:

MM - npuknagHoii npoTtokon (application protocol; AP);

TB - Tennosoit 6anaHc (thermal balance; TB);

AO[ - A3blk onpegeneHns gaHHbIx (data definition language: DDL);

API| - nHTepdieiic npuknagHoro nporpaMmmMmupoBaHns (application programming interface);

HDF5 - Wepapxuueckuii chopmat fgaHHbix, Bepcus 5 (Hierarchical Data Format Version 5);
1/0 - BBOA M BbIBOA (input and output).

5 CooTBeTCTBUE

OTob6paxeHue faHHbIX, onpeAenieHHbIX Ha A3bike EXPRESS, Ha cdopmart daivina HDF5 He 3aBucut ot
nHTepdeiica NpMkNagHoOro NporpaMMMpoBaHNs, NCNoNb3yeMoro npu paéote ¢ daiinom HDF5.

NMpumevyaHne — Pegakuyum 1.6.5 n 1.8.0 uHTepdpeiica npuknagHoro nporpammuposanns HDF5 nogaepxu-
BaloTCA JaHHbIM oTo6paxkeHneM. Pefakums 1.8.0 cooepXMT HOBble KOHCTPYKLMW, KOTOPbIE HE UCMOMb3YTCA B JaHHOM
0TOBPaXEeHUN.

®aiin HDF5 cooTBeTCTBYeT HacTosLeMy cCTaHAapTy B TOM c/yyae, ecnu:

- OH COOTBETCTBYeT onpegeneHuto oopmata daina HDF5:

- OH OCHOBaH Ha gonyctumoli EXPRESS-cxeme. koTopasi MOXeT UMeTb MHTepdelickl ¢ Apyrumu fo-
MyCTUMbIMU CXeMamu;

- [aHHble, onpejeneHHble Ha a3blike EXPRESS, npeactaBneHbl B daiine HDF5 Tak, kak 310 onpege-
JIeHO B HacTosLWEeM cTaHaapTe.

CoO0TBETCTBME MPEnpoLLeccopoB U MOCTNPOLLECCOPOB 06paGoTKM AaHHbIX HaxoguTcs BHe 061actu
MPMMEHEHNs HACTOSILLErO cTaHAapTa.

6 OToOpaxkeHVe pAaHHbIX, onpefesieHHbIX Ha A3blke EXPRESS, Ha dhopmar
¢haiina HDF5

6.1 O6wme nonoxeHUs

B naHHOM pasfene onpefeneHbl 0TOOPAaXeHNs AaHHbIX, onpeAeneHHbIX Ha A3bike EXPRESS, Ha Ve-
papxuyeckuii oopmart AaHHbix, Bepcus 5 (HDF5). B gaHHOM pasgesnie MCno/b30BaHO COorflalleHune, 4to 3a-
OaHbl oTobpaxaeMble NOHATUA A3blka EXPRESS u onpegeneHbl cooTBeTcTBYWOWME noHATUA HDF5. OTo-
6paxeHne He onpegenieHo OTHOCWUTENIbHO  Kakoro-nMbo  KOHKPETHOro  WHTepdielica NpuKnagHoro
nporpammupoBaHus (API). Peanusauun HDF5 4OCTYNHbI HA MHOTUX Si3blKaxX NPOrpaMMupoBaHus.

MpumeyaHune — BHacTosILeM cTaHgapTe B npumepax ncnosb3osaH APl HDF5. paspa6oTaHHbliii B Fpynne HDF5.
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Ha pucyHke 1 nokasaHbl YC/10BHble 0603HAaYeHNsA, UCNO/b30BaHHbIE B HACTOSIWEM CTaHAapTe Ha Ana-
rpammax. Ans Toro 4to6bl NOACHATbL NoHATMA HDFS5, BcTpevalwmecs B cooTBeTcTBylowWeM caine HDF5.

HDF5 Group i.AGroup ;
Root Group
HDF5 Datatype j Datatype
HDF5 Dataset Dataset
HDF5 Attribute :Attribute

HDF5 Dataspace

HDF5 Link  —- (Li*)-*.

PucyHok 1 — YcnoBHble 0603Ha4YeHns Ha gnarpammax HDF5

Mpumep - Ha pucyHke 2 nokasaH npumep o0603HavYeHUn Ana npeacTaBneHns noHaTuii HDF5,
MCMo/ib30BaHHbIX B HACTOsALLEM CTaHjapTe.

PucyHok 2 - YcnoBHble 0603HavyeHus Ha gnarpammax HDF5

6.2 HeoTo6paxaemble NOHATUA A3blka EXPRESS

Cnepywoume noHATUSA A3blka EXPRESS B HacTosiweM ctaHgapTe He otobpaxatTtcs Ha HDF5. u no-
3TOMY UX NpeAcTaB/ieHne He [OMKHO npucyTcTBoBaTh B (haiine HDFS5:

- 06basneHns RULE:

- npasuna onpegenexHus obnacteii B 06bABneHusax ENTITY n TYPE;

- npasuna UNIQUE B 06bsiBneHusix ENTITY:
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- 06bsBneHns SUPERTYPE;

- 06bsasnexHns FUNCTION:

- 06bsBnexHns PROCEDURE:

- 06bsBneHnsas CONSTANT, 3a uckntoueHnem o6bsasneHnit CONSTANT ansa sk3emMnasipoB 06bEKTOB:

- NpPoOu3BOAHblE aTpMOYTbl N ABHO ONpegenieHHble aTpubyTbl, Nepeo6bABNEHHbIE KaK MPOWU3BOAHbIE
aTpubyThI:

- VHBepCHble aTpubyThl;

- cneyudpmkaumm nHTepdgeiicos Ha a3bike EXPRESS;

- KOMMeHTapuu.

MpumevyaHne — AropuTMUYecKMe OrpaHMyeHns 1 3HadeHns atpubyTos A3bika EXPRESS, aBnsowmecs pe-
3yNbTATOM OLEHOYHbIX BbIYUC/EHWIA, He BKIOYeHbl B (haiin HDF5. oTob6paxatoluii 3K3emnisipbl O6BLEKTOB A3blka
EXPRESS. MoaTtomy nposepka Ha ocHoBe EXPRESS-cxeMbl gocToBepHOCTH haiina HDF5 Ha cooTBeTCTBME HaCTOs-
LemMy cTaHgapTy notpebyet goctyna k EXPRESS-cxeme.

6.3 O6wwue TpeGoBaHNA K 0TOGPAXEHUIO 1 MCNOMb30BaHHbIA Noaxosa

6.3.1 icnonb30BaHHbIN NOAX0A

A3bik EXPRESS sBnsieTcsa A3blkOM onpefenieHns AaHHbix. CxemMa B A3blke EXPRESS 3agaet o6nactb
onpefenieHns, a Takke pasfen, K KOTOPOMY OTHOCATCS 06bABNEHUs. MNo3aToMy B HACTOALLEM cTaHAapTe Ans
onpejeneHnst KOHTeKcTa AaHHOW peanusaunm Ao/KHa OblTb BbibpaHa eAMHCTBEHHasA cxema. OfHaKo 3To He
03HayaeT, YTO KOHTEKCTHble CXeMbl, cofepxalime crneunduvkaumn nHTepdeircos He NogaepXunBatoTcsa faH-
HblM OTobpaxeHnem. Cneundmkaunm nHTepdeicoB Ha A3bike EXPRESS noggepxuBalTcs Ao Tex nop,
noka OHW He 0To6paxeHbl HenmocpeAcTBEHHO Ha dhavin HDF5. UTo kacaeTca onpegeneHvs AaHHbIX, TO Ha-
60p cxeMm, BUAWUMbIX 4118 [JaHHOW KOHTEKCTHON CxeMbl, onpegenseT NosHbli Habop fOoNYyCTUMbIX TUNOB faH-
HbIX. B HacTofilwem ctaHgapTe npuHATO, YTo EXPRESS-cXxeMbl onpefenieHbl B Lesax orpaHnyeHnsa npume-
HUMOCTM COBOKYMHOCTE faHHbIX. MHOXeCTBO COBOKYMHOCTElW AaHHbIX, OCHOBAHHbIX Ha OAHOW W TOW Xe
EXPRESS-cxeMe. MOXeT CyL,ecTBoBaTb ¥ 6bITb BKIHOYEHO B 0AuH (paiin HDF5. Tak kak HDF5 nognepxu-
BaeT pasHble Cnocob6bl NpeAcTaB/IeHNS 3HaYeHWli AaHHbIX, onpefesnieHHbIX Ha sidbike EXPRESS, Ha ocHoBe
O/IHOM 1 TOI Xe cxembl, TO AN nwboil EXPRESS-cxembl He TpebyeTcs cyllecTBOBaHWe efWHCTBEHHOIO
npeactasnenusi. OguH 1 ToT xe chaiin HDF5 mMoxeT cogepXaTb COBOKYNHOCTU AaHHbix EXPRESS-cxeMmsl,
nucnosb3yome pasHole ee npegcrasneHnsa. NHpopmauma o KoHCTpyKuuax HDF5, ncnonb3oBaHHbIX A5
KOAMPOBAHMS faHHbIX, OonpefeneHHblX Ha sA3bike EXPRESS, xpaHutca B ¢haiine HDF5 BMecTe ¢ camumMu
AaHHbIMK, NO3TOMY MOCTNPOLECCOPbl MOTYT 3anpoCuTb AaHHbIA daiin gna HaxoxaeHus cnocoboB Aekoau-
poBaHus. MoAxo4, NCNOMb30BaHHbIA B HACTOSILLLEM CTaHAapTe ANS NpefcTaBNeHns AaHHbIX, OnpefeneHHbIX
Ha A3blke EXPRESS, ¢ nomoubio HDF5, ocHOBaH Ha c/iefyoLmnx npeanonoxeHmsax:

- ANns obecneyeHnss COOTBETCTBUA TpebOBaHMAM K NPOU3BOAMTENLHOCTM M pa3Mepy daiina Heobxo-
AMMO MakcumasibHO UCMOo/b30BaTh CTPYKTYpbl HDFS5, peanusyowme ero onTuMum3aunoHHbie BO3MOXHOCTY;

- onpegeneHbl TOILKO TUMbI faHHbIX, UCMOJMb3yeMble AN 3annUcu JaHHbIX Ha JUCK, HO HUYEro He 3a-
[aHO OTHOCUTEsIbHO NpefCTaB/IeHNs 3TUX flaHHbIX B NaMATH;

- B Tex cny4asix, Korga 3TO BO3MOXHO, NPeAnoyTUTENIbHO UCNONb30BaTh npegonpefeneHHble TUnbl
LaHHbIX HDF5;

- [OMXHa noadepxuBaTbcs MexnnaropMeHHas hyHKLMOHaIbHas COBMECTUMOCTb.

O6wwnit noaxon K NMpPeAcTaBfieHM0 [aHHbIX, onpeAeneHHbIX Ha fA3blke EXPRESS, 3akniuvaetcs B
TPaKTOBKE 3K3eMMNISPOB 0O BLEKTHLIX TUMNOB AaHHbIX A3blka EXPRESS 1 ak3eMnasipoB arpervpoBaHHoro tmna
AaHHbIX fA3blka EXPRESS ofuHakoBbiM CnocO60M. MHOXECTBO 3K3eMMNIAPOB OOBLEKTHOTNO TUMa fAaHHbIX
Aa3blka EXPRESS BMmecTe ¢ N06bIMU HearpernpoBaHHbIMU 3Ha4YeHUAMY aTpubyToB TpakTyeTcs Kak Habop
[aHHbIX, OCHOBaHHbIA Ha COCTaBHOM Tune AaHHbix HDF5. ArpermpoBaHHble 3HAYeHUs aTpuBYTOB si3blka
EXPRESS npepacTas/fieHbl C NOMOLWbBI OTAENbHOro Habopa gaHHbix HDF5 ans kaxpaoro arperupoBaHHOro
aksemnnapa. Kpome T0ro, AN 3K3eMNAsApoB C HEOOMbLIMMU arperMpoBaHHbIMU 3HAYEHUAMK onpegeneHa
BO3MOXHOCTb WX HEMnocpefCcTBEHHOro BCTpauBaHusa B Habop AaHHbix HDF5, cogepxaliuii ak3eMnaspbl
06bEKTHOro TUNa gaHHbIx A3bika EXPRESS.

6.3.2 meHa cBszeit HDF5

Ipynnbl, HA60PbI AaHHbIX W UMEHOBaHHbIE TWUMbl AaHHbLIX, UCMO/Ib30BaHHbIE B AHHOM OTOGpPaXeHuw,
NAEHTUULMPOBaHbI, AN MOMMEHOBaHbI, C NOMOLLb0 cBA3M HDF5. Mvsa, HauMHaloleecs ¢ cuMBona «Ko-
cas yepTa» («/»), ABnseTcs abCOMOTHLIM MMEHeM, [OCTYNn K KOTOPOMY HauuMHaeTCA C KOPHEBOW rpynmbl
dhaiina; Bce ocTasibHble MMeHa ABNATCA OTHOCUTENIbHBIMU, a AOCTYN K NOMMEHOBAHHOMY 06bEeKTY HaunHa-
eTCcA C yka3aHHON rpynnbl. OCobbIM cnyyaem ABNSETCA UMS «/», KOTOPOe OTHOCWUTCS K KOPHEBOW rpynne.

Ona koHcTpykuuii HDF5, ABNAOWMXCA HENOCPeACTBEHHbIM OTOOpakeHWeM KOHCTPYKUU A3blka
EXPRESS, naeHtudukatopbl a3bika EXPRESS ncnonb3yoTcs Kak yacTb UMeH cBsideli HDF5. Bce naeHTu-
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dukatopbl A3blka EXPRESS fomkHbl ObiTb NpeAcTaBfeHbl CUMBO/IaMU BepXHero perucrpa (nponucHbIMu
6ykBamu). CuMBON «kocas 4yepTa» («/») ucnosb3yeTca Ana Toro, 4Tobbl oTaenuTb umeHa HDF5, asnsio-
LLiMecst YacTbio aHHON CBA3N.

MpumeuyaHne — CuUMBON «TouKa» («.»), UCMOMb3yeMblli KaK pasfjesvtens e uieHTudukaTopax Asblka
EXPRESS, sBnsetca 3ape3epBuMpoBaHHbIM CMMBOSIOM B HDF5 1 noaTomy He ucnonb3yeTcs AnsA 3ToW uenu B chaiine
HDF5.

BaxHO OTMeTWTb, YTO B COOTBETCTBMM C onpefeneHnem HDF5 Tak xe. Kak U B aiifioBoli cucteme
UNIX, o6bekTbl HDF5 He MMeloT MMeH, Tak Kak MMeHa accouuvpoBaHbl CO cBA3AMU. OO6beKkT nMeeT ugaex-
TuhnkaTop 06bEKTA, ABNAWMIACA YHUKANbHBIM B AaHHOM (haiifie, HO OANH 06BLEKT MOXeT UMeTb MHOro
MMeH, NOTOMY YTO MOXeT CyLLeCcTBOBaTb MHOIO CBSi3el 418 AaHHOro obbekta. O6bEeKT MOXeT ObiTb CHab-
XeH aflbTEPHaTUBHbIM UMEHEM WY MEepeMeLLeH B APYryto rpynny ¢ NOMOLLbI0 f06aBAeHUs Wan yganeHus
cBs3ell. Ho B ;aHHOM CrlyyaB caM O6bEeKT HUKy[a He nepemellaeTtcs, a ero Y1eHCTBO B rpynne He nmeet
HMKAKOro OTHOLUEHUS K (hm3nyeckomy pasMelleHunio o6bekTa B namaTy.

HacToswwmii cTaHaapT He HaknagblBaeT HUKAKUX OrpaHWYyeHnin Ha JOMNONHUTENbHbIE CBA3N (T. €. uMme-
Ha). onpegensiemble B haiine ansa nboro o6bekta HDF5, onpegeneHHoro Ha s3bike EXPRESS. Ecnn gaH-
Hble COBMECTHO MCMOJIb3YHTCA pasHbiMU NpefcTaBneHnsMn, onpefenieHHbiMn Ha Aa3blike EXPRESS, 1o
HacToAWMiA cTaHAapT He NpensaTcTByeT TOMy, 4To6bl oAMH 06bekT HDF5 umen cBs3n, oTobpaxeHHble 13
HeckoNbkux EXPRESS-cxem.

Mpumep — Cnegylownii hparMeHT Ha A3blke EXPRESS, oTo6paxeHHblit Ha rpynny HDF5 ¢ nmeHem
"pets_encoding". MOXeT B pe3ynbTaTe cTaTb YacTbio UMeHUn cBA3N HDF5. oTHocAwWweica K Habopy faHHbIX
HDF5, - "pets_encoding/Dogs

SCHEMA pets;
ENTITY Dogs;
END_ENTITY;

END_SCHEMA;

6.3.3 lpepctaBneHne COBOKYMHOCTEN AaHHbIX, onpeAeneHHbIX Ha a3bike EXPRESS, B HDF5

Kaxpasa coBOKYNHOCTb AaHHbIX M3 EXPRESS-cxembl npeactasneHa rpynnoii HDF5 (cm. npumep B
C.2). Pa3Hble COBOKYNHOCTM AaHHbIX 13 ogHoit EXPRESS-cxembl MOryT nosiBuTbCcs B ogHOM chaiine HDF5,
HO MpuW 3TOM OHM BYAYT NpuHagnexartb K pasHbiM rpynnam HDF5.

Mpumep - Ha pucyHke 3 nokasaHbl Tpu rpynnel HDF5, cogepxawue faHHble B COOTBETCTBUU C Ha-
CTOoAWNM CTaHjapToM.

'

Iso_10 =CeTpmit* and meiallc
striKhrx aret/m and rd»t«d dejtgk

PucyHok 3 - CoBOKYNHOCTU AaHHbIX B rpynnax HDF5
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[axHble B (paiine HDF5 6a3npyoTca Ha CBSi3aHHbIX C HAMU Tunax AaHHbix HDF5. COBOKYNHOCTU faH-
HbIX. onpegfeneHHbIX Ha A3blike EXPRESS, B daiine HDF5 6a3upytoTca Ha Tvnax gaHHbix HDF5. koTopble
noslyyYeHbl, MO KpaHeil Mepe YacTUYHO, M3 nexauleid B ux ocHoBe EXPRESS-cxembl. OTU TuMbl AaHHbIX
npucyTcTBYOT B rpynne HDF5. Kak 3To onpegeneHo B 6.5.

F'pynna HDF5. npeacTtaBnsiowas COBOKYMNHOCTb AaHHbIX M3 EXPRESS-cxembl. fo/KHA MMeTb ABa
CBSi3aHHbIX C Hell aTpnbyTa HDF5 co cneyolmMMyn MeHaMn 1 ONUCaHUSAMU:

- is0_10303-26_data - umeet 3HayeHne <schema_id> u tun gaHHbix HDF5 STRING:

- is0_10303_26_data_set_r>ames - cogepXuT umeHa HabopoB AaHHbIX poAuUTesibCXuX rpynn. B
[OeliCTBUTEeNIbHOCTU AaHHbI aTpnbyT npeacTaBnseT MaccuB, cofepXawuili MMmeHa 06beKkToB, COOTBETCT-
BYIOLUME MMEeHaM HabopoB faHHbIX. PeasnbHble MMeHa HA60pPOB AaHHbIX MOMyvyalTCcs C UCMOMb30BaHWEM
cornatleHuin 06 umeHax, npeacTaBneHHbIX B 6.10.

ATpnbyt HDF5 ¢ nmeHem "iso_10303-26_data" sBnsetcs nMHAMKATOPOM A/1 NPOrPaMMHOr0 npu-
NOXEeHWs. ykasbiBawowmm, 4yto rpynna HDF5 cogepxuT AaHHble, 3aKoAMpOBaHHble B COOTBETCTBUM C Ha-
CTOALLNM CTaHA4APTOM.

HacTosiwuii cTaHaapT onpefensieT Takke HECKOMbKO HeobsizaTesibHbIX aTpubyToB HDF5. npeaHasHa-
YeHHbIX 415 AONOSTHUTeTbHOro onucaHus rpynn HDF5. cogepxallnx COBOKYNHOCTU AaHHbIX, onpegeneHHbIX
Ha fA3bike EXPRESS. [aHHble atpubyTbl oTHOCATCA K Tuny AaHHbix HDF5 STRING u umeloT cnegyowme
MMeHa 1 onucaHusa:

- is0_10303-26_descriptior. - nmeet 3HauyeHune <user_defined_description>;

- is0_10303-26_timestamp - uMeeT 3HayeHue, COOTBETCTBYHLLEEe pacllMpeHHOMY dopmaTty
NONHON KaneHgapHoi fatel, onpegeneHHomy B VICO 8601. 06befMHEHHOMY C paclUMpeHHbIM hopMaTom
BpEMEHN [HS. Takke onpegeneHHomy B UCO 8601. Jata v Bpems [0/MKHbI ObiTb pasfesieHbl nponucHoi
6ykBoli “T", kak aTo onpegeneHo B MICO 8601. B KOTOPOM Takke onpefenieHbl afibTepHaTUBHbIE hopMmarthl,
ponyckawowme dakynbTaTUBHOE BK/IIOYEHME yKka3aTes 4acoBoro nosca:

- is0_10303-26_author - umeet 3HaueHne <user>;

- iso_l0303-26_orgar.ization - umeeT 3HauyeHne <user_organization>:

- is0_10303-26_originating_sy3tem - nmeeT 3HayeHune <software_system_name>;

- is0_10303-26_preprocessor_version - uMeeT 3HayeHue <software_application_and_
version»;

- is0_l0303-26_context - MMeeT 3HaYEHNE «KOHTEKCT, KOTOPOMY COOTBETCTBYIOT faHHbIE»;

- is0_10303-26_language - MMEeET 3HaYeHNe «A3blK, NCNOMb3yEMbI/i N0 YMONYaHUIO AN CTPOKO-
BbIX 3HAUEHW», rae Ha3BaHue A3blka J0/MKHO ObITb 3aKOAMPOBAHO C UCNOb30BaHMeM 6ubnvorpagunyecko-
ro koga Alpha-3. onpegeneHHoro B UICO 639-2.

HacToAwwmii cTaHAapT He HaknafbiBaeT HUKaKMX OrpaHuyeHunii Ha Heobsi3aTenbHble atpubyTel HDF5,
cBsi3aHHble ¢ 06bekTamu HDF5 B dhalinax HDF5.

6.4 OToGpaxeHne NPOCTbIX TUNOB AaHHbIX A3bika EXPRESS

dopmat gaHHbIX HDF5 nopgepxusaeT KoAMPOBaHME HEKOTOPbIX MPOCTbIX TUMNOB AAHHLIX PasHbIMU
cnoco6amun. Hactoawwmii ctaHgapT He TpebyeT onpegeneHns KOHKpeTHoro cnocoba KoAWpoBaHus AN Tu-
nos AaHHbIX INTEGER. REAL nnn NUMBER s3bika EXPRESS.

Cnoco6 KoAMpoBaHUs MOXeT 6bITb 3anpolleH 13 dpaitna HDF5 noctnpoueccopom. B Tabnuue 1 onpe-
[eNneHo npeacTaB/ieHUe 3HaYeHWii NPOCTbIX U NepedncnseMbiX TUMNOB AaHHbIX A3blika EXPRESS B HDF5
(cm. pasgen «Habopbl faHHbix HDF5» B [3]).
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Tab6nuya 1- OTobpaxeHue TUMNOB AaHHbIX A3blka EXPRESS Ha HDF5

Tun faHHbIX A3blKa Mpumep - UcxoAHble TUNbI AaH-
EXPRESS Mpeacrasnenue a HOPS HbiX API HDF5 (cnpaBouHo)
INTEGER HDF5 Standard 8. 16. 32 unn 64 bits. Big- nam Little-  H5T NATIVE IN?,
Endian H5T_NATIVE_LONG,
H6T NATIVE~LLONG
REAL HDF5 IEEE Floating Pornt 32 nnu 64 bits. Big- nm HS5T_NATIVE_FLOAT,
Little-Endian H5T NATIVE DOUBLE,
HS5T NATIVE LDOUBLE
BOOLEAN HDF5 ENUM n3 nap <string>:<i
BOOLEAN-TRUE: 1. BOOLEAN-FALSE:0
LOGICAL HDF5 ENUM u3 nap <3tr”~ng>:<inte
LOGICAL-TRUE: 1. LOGICAL-FALSE:!) n LOGICAL-
UNKNOWN: -1 -
STRING H5T_STRING nepeMeHHoii anHbI
BINARY HDF5 OPAQUE, ecnu 3agaHo FIXED wnu pa3psg-
HOCTb. MHa4ye - HDF5 VARYING OPAQUE
NUMBER AHanornyHo npeacrasneHnio Tuna aaHHbIx REAL H5T_NATIVE_FLOAT,
Asbika EXPRESS HST_NATIVE DOUBLE,

H5T NATIVE LDOUBLE
ENUMERATION  HDF5 ENUM u3 nap <string>:<integer>, rge
string 3To <schema_group_name> + 1 + -
<er.um name> +V + <enum literal>

Takoe e KogMpoBaHMe O/ yKasaHHOro Tuna faHHbiX f3blka EXPRESS MOXeT 6biTb MCMO/Ib30BaHO
BO BCeli COBOKYMHOCTU AaHHbIX, cogepxalunxcs B dpaiine HDF5. B aTom c/lyyae B COBOKYMHOCTU [aHHbIX
MOXeT 6bITb MCMONb30BaH HeobsA3aTe NbHbI aTpMBYT A8 3a4aHus cnocoba KoAMpoBaHus, KOTOpbIi cneay-
eT 1cnosb3oBaTh A9 yKasaHHOro tuna faHHbiX A3blka EXPRESS. B 3aBMCMMOCTM OT TuUna AaHHbIX 3TOT
aTpnbyT fO/MKEH NMETb creayolee Uvs:

iso_10303_26_+ <data_type> "= encoding

3HayeHnem gaHHoro atpubyta fos/mkeH ObiTb TMN gaHHbiXx HDF5. ncnonb3yemblii gns KogupoBaHus
TMna fgaHHbIX A3blka EXPRESS.

Mpumep- ATpubyT iso_10303_26_real_encoding, nmewuwinii 3HaueHne "H5T_IEEE_F64LE", yka3biBaeT,
4YTO BCe 3HayeHusa Tuna gaHHbix REAL A3bika EXPRESS 13 faHHOW COBOKYMHOCT MU AO/MKHbI KOAMPOBAT bCSA
Kak Eight-byte, little-endian, IEEE floating point (BocbMun6aii TOBbIN KoA € NnaBawueli 3anaToi no IEEE, Haun-
Hasa ¢ mnagwero 6anTa).

Hactosiwwmii ctaHgapT He TpebyeT MCNoMb30BaHWA Kakoro-nmbo KOHKPEeTHOro cnocoba KoAaMpoBaHWS.
[ns npocTbix cnyyaeB cnocob KoAMPOBaHWS, UCMO/b3yeMbIi MO YMOYaHUIO, ONpeaensieTcs crnenyrLlum
o6pasowm:

- ANa npegcTtasnexHus Trna gaHHbix INTEGER a3bika EXPRESS ucnonb3yeTtcsi cnoco6 koaMpoBaHus
HDF5 32 bits. Signed. Little-Endian (Hanpumep. H5?_NATIVE_LONG B APl HDF5);

- ONnsA npeacTtaBneHus Tunos gaHHbix REAL 1 NUMBER sa3bika EXPRESS ncnonb3yeTcst cnocob ko-
avposaHus HDF5 IEEE Floating Point 64 bits. Little-Endian (Hanpumep. H5T_ NATIVE_DOUBLL B API
HDF5);

- AnAa npeacrtasneHns tTmna gaHHbix ENUMERATION fA3blika EXPRESS wncnonb3yoTca uensle yncna
1.2.3unT1W.

6.5 OToGpaxeHune 06bABNEHUIA 1 cneyndukauuii nHTepgeiicoB n3 EXPRESS-cxembl

KoHkpeTHas EXPRESS-cxema AB/sieTcs KOHTEKCTOM A1 Mo60oro oto6paxeHuns 1 Ha3biBaeTcsa janee
KOHTEKCTHOW CXeMOW. TO/bKO O6BbABMEHUS B KOHTEKCTHON cxeme U 0ObSIBNEeHWs, BUAUMbIE AN LaHHOW
KOHTEKCTHOW cXeMbl Yepes cneuyndurkauun nHtepdelicos Ha a3bike EXPRESS, gomkHbl 6bITb OCHOBOW ANA
JaHHbIX, onpefeneHHbiX Ha sA3bike EXPRESS.

Cneumndmkaunm nHTepdeiicos, 06bABNEHHbIE B KOHTEKCTHOW cCXxeMe, He oTobpaxarTca Ha hain
HDF5. EAVHCTBEHHbBIM UCK/TIOYEHNEM ABNAETCA Cyyali, Korja cywecTBsyeT KOH(IVKT UMEH U UMSA BHELLHel
cxembl TpebyeTca AN paspeLleHns faHHoro KoHukTa. s Bcex AaHHbIX, 3anuckiBaemblx B caiin HDF5,
TpebyeTcs, 4TOObl COOTBETCTBYIOLWMIA UM TWUN (MW TUMNbI) faHHbIX Takke Obl 3anucaH B daiin HDF5. Mo-
3TOMYy ANS Toro, 4Tob6bl TOYHO onpefenuTb cpegctea HDF5. ncnosnb3yemblie Npy KOAWPOBaHUM COBOKYMHO-
CTU AaHHbIX Ha A3blke EXPRESS, Bce napameTpbl EXPRESS-cxeMbl Takxe 3anucbiBatoTcs B dhaitn HDF5.
Cama EXPRESS-cxema 1 HacTOSAIWMWIA CTaHAApT He TPebytoT, 4ToObl 3aKo4MpoBaHHOe npefcTasieHne Beel
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EXPRESS-cxeMbl 661710 BKIHOUEHO B thaiin HDF5.

MpumeyaHune — TekcToBOE UM No6oe Apyroe npeactasneHne camoli EXPRESS-cxewbi MoXeT chakynbTa-
TUBHO GbITb BK/IlOUYEHO B (haiin HDF5 Tak Xe. Kak U MHOrve Apyrue Tunbl AaHHbIX (kak atpnbyTel HDF5).

MapameTpbl EXPRESS-cxeMbl. 3akoanpoBaHHble B thaiine HDF5, o/mkHbl 6biTh onpeaeneHsl B rpyn-
ne HDF5. 'pynna HDF5. npeactaBnswowas EXPRESS-cxomy. Ao/mkHa ObiTb pacnosioxeHa HenocpeacT-
BEHHO nog kopHesoi rpynnoi (V). Vima rpynnsl, npeactasnsouweii EXPRESS-cxemy. Ao/mkHO 6bITb npea-
cTaB/fieHO cnegywowmm obpasom: <schema_name> + _encoding. 'pynna HDF5. copepxauwiasi cxembl,
MOXET COBMECTHO WCMOJIb30BATLCA COBOKYMHOCTAMMU AaHHbIXx EXPRESS-cxembl. 'pynna HDF5, cogepxa-
wasa npeacTaBneHne HeobxoanMbix napameTpoB EXPRESS-cxeMbl. Ao/KHA UMETb CBSI3aHHbIW C HEW aTpu-
6yt HDF5 ¢ umeHem "iso_10303_26_schema" u 3HayeHuem <schema_id>. ATpubyt HDF5 c umeHem
"iso_10303_26_express_text’ MOXeT AONOAHUTENbLHO ObITb cBA3aH ¢ rpynnoin HDF5 gna obmeHa camum
TEKCTOM Ha A3blke EXPRESS.

Mpumep — Ha pucyHke 4 nokasaHa rpynna HDF5, cogepxallias MMeHoBaHHble T UMbl fAaHHbiXx HDF5, Ko-
Topble 0THocATCcA K EXPRESS-cxeme. cogepxalyeil faHHY0 COBOKYMHOCT b AaHHbIX (T. e. rpynna HDF5
"Geometry_encoding” cofepXuT onpefeneHns TUNoB AaHHbIX ANA AaHHbIX, 3aKOANPOBaHHbIX HA OCHOBaHWUMW
cxeMmbl "geometry").

PucyHok 4 - T'pynna HDF5 c nHcpopmaunein o EXPRESS-cxeme

[JononHutensHble npuMepsb! npuBefeHsl B C.1 npunoxeHusi C

6.6 OTo6paxeHne 06bEKTHbIX TUMOB AaHHbIX A3blka EXPRESS

B koHkpeTHOM chaiine HDF5 fo/mkHbl ObiTb OTOOPaXKeHb! TOIbKO Te 0O6bEeKTHbIE TUMbl AAHHbIX A3blKa
EXPRESS, koTopble npeAcTaBsaloT AaHHble, onpefeneHHble Ha aA3blke EXPRESS, copepxalunecs B faH-
HOM cpaiine HDF5. nA kaX4oro Takoro 06beKkTHOro Tuna AaHHbix A3bika EXPRESS B rpynne HDF5, npea-
cTaBnswowen aaHHyto EXPRESS-cxemy. Ao/mKeH NpUCYTCTBOBATb MMEHOBAaHHbIA TUN AaHHbix HDF5. oTHO-
cAlWuniica K cOCTaBHOMY Tuny AaHHbiXx HDF5. OTHOCMTE/IbHOE MMS MMEHOBAHHOrO Tuna AaHHbix HDF5
LOJ/DKHO ObITb MpeAcTaBneHo crepylolwmm obpasom: <schema_group_name> + T ¢ <entity_id>. nn6o cne-
ayowmnm obpasom (cm. 6.7):

<schema_group_name> + "/" + <er.city_id> » ( "+" + <entity_id> )

B coctaBHOM Tune paHHbix HDF5. npeactaBnsiolleM OObLEKTHbIA TWN AaHHbIX A3blka EXPRESS,
LOJ/DKHO NPUCYTCTBOBaThb B KayecTBe BTOPOro 4sieHa none HDF5, ocHoBaHHoe Ha Tune gaHHbiX INTEGER
HDF5. JlaHHOoe none fO/MKHO nMeTb uMmsa *Entity-Instance-Identifier”. JaHHoe none AO/MKHO cofepxatb yuu-
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KasibHOe Lenoe 4ynucno, naeHtuduumpylowee ak3emMnnsap o6bekta a3blka EXPRESS B pamkax Habopa faH-
HbIX. COfepXaLlero nosiHyl0 COBOKYMHOCTb 3K3eMMNIApoB 06beKToB A3blka EXPRESS, OTHOCALMXCA K KOH-
KpeTHOMY OO6BbEeKTHOMY TUMY AaHHbIX. [JaHHOEe Lienoe YACNO0 He AO/MKHO U3MEHATLCS Ha NPOTAXEHUWN BCero
CyllecTBOBaHMA JaHHOro ak3emnnasapa obbekra A3bika EXPRESS.

WHpopmauns o npepctaBnsemMoM OOBEKTHOM Tune AaHHbiX fA3blka EXPRESS gomkHa cogepxatb
nHdopMauuio 060 BCeX ABHO 3afaHHbIx aTpubyTtax, BK/oYas BCe yHacnefoBaHHble IBHO 3aflaHHble aTpu-
6yTbl. A Kax4oro siBHO 3aAaHHOro arpubyta 06beKTHOro Tuna AaHHbiX A3bika EXPRESS, Bwiuvas Bce
yHacnefoBaHHble SBHO 3afaHHble aTpubyThl, OMKHO ObITb co3aaHo none (Mnn 06bvekT) HDF5. oTHOCALLee-
€A K cOCTaBHOMY Tuny faHHbIx HDF5, koTopoe npeAcTasBnseT 3TOT 06BbEKTHbIA TUM AaHHbIX.

MimeHeM n60ro0 uYneHa CcoCTaBHOrO Tuna pfaHHbix HDF5, npepctaBnsiowero atpubyT s3blka
EXPRESS, f0/1XHO 6bITb UMSA SABHO 3afaHHOro atpubyta sisbika EXPRESS, npeactasneHHoe cuMBosamu
BEPXHEro perucrpa.

Tunom AaHHbIX N060ro YsieHa cocTaBHOro Tuna gaHHblx HDF5 aBnsetcs tun gaHHbix HDF5. cooTseT-
CTBYIOLMIA 06nacTn onpegeneHns atpubyta Asbika EXPRESS, kak aTo ycTaHOBMEeHO B 6.8.2 fna NpoCTbIX
TUNOB AaHHbIX, B 6.10.4 ANsa naeHTUNKaTOpoB 3K3eMNNApoB 06beKTOB, B 6.8.3 Ana TMnoB gaHHbIx ARRAY
1 B 6.8.4 Ana arpernpoBaHHbIX TUMOB AaHHbIX.

Mpumep — Cnepytolmne o6beKTHbIE TUNbI faHHbIX A3blka EXPRESS, oTHocAWMeca K NnpecT aBneHnto
cxembl "s_encoding*:

SCHEMA s;
ENTITY Xx;
name : STRING;
END_ENTITY;
ENTITY y SUBTYPE OF (X);
age : INTEGER,-
END_ENTITY;
END_SCHEMA;

npueefyT K cnegywowum onpegeneHnam HDF5:

- MMeHOBaHHbIi Twun pgaHHbix HDF5 "s_encoding/x* onpegeneH opgHum nonem HDF5 ¢ unmeHem
"s_encoding/x/name

- WMeHOBaHHbIli Tun paHHbix HDF5 "s_encoding/y* onpegeneH asyma nonamum HDF5 ¢ umeHamu
"s_encoding/y/name" n "s_encoding/y/age".

HacToswwii ctaHaapT He onpeaensieT oToGpaxeHWe Afs NPOWU3BOAHbLIX WM WHBEPCHbIX aTpubyToB,
cnefoBaTesibHO, OHU He JO/MKHbI NMPUCYTCTBOBATHL B COOTBETCTBYHOLLEM chaiine HDF5.

MpumeuyaHne — XoTA B HACTOALLEM CTaHAapTe He onpefesieHo npeAcTaseHne NPon3BOAHbLIX WU UHBEPC-
HbIX aTrpubyToB, 3TO He NPEensTCTBYeT MM NpuUCyTCTBOBaTb B (haiine HDF5. Kpome TOro, MOXHO COXpaHUTb W Jaxe
TpaHC/IMpoBaTb Ha A3blk NporpamMmmupoBanus B thaiine HDF5 BbipaxkeHue, onpefensiollee 3HauyeHne aTpubyTa, 1 Bbl-
UMCNNTL A@HHOE 3HaYeHre, Korga aTo notTpebyeTcs.

B a3bike EXPRESS yHacnegoBaHHbI aTpubyT MOXeT ObiTb NepeobbsBIEH HECKO/IbKMMMK crocobamu.
O6paboTka 3TUX CNOCOBOB NpU 0TOBPAXEHMM OCyLLLeCTBNAETCA cneayoLw M obpasom:

- 3afaHHble B IBHOM BuAe aTpubyTbl A3blka EXPRESS, koTOpble Nepeo6bABAAT yHac/e0BaHHbIe
aTpubyThl, oTO6paxatTcA Ha OcHoBe obnactu onpefenexHus atpubyta B nepeobbsABAAOWEM MoATUNE
OaHHbIX;

- npousBogHble aTtpubyTbl A3blka EXPRESS, saBnswowmnecs nepeobbABAEHUAMMU YyHac/eLOoBaHHbIX
3aflaHHblX B ABHOM BuAe aTpmbyToB, HE NPUCYTCTBYIOT B COCTABHOM TuMne AaHHbix HDF5. npeactasnsiowem
NOATUM AaHHbIX, B KOTOPOM OHU Nepeo6bABEHbI;

- 3ajaHHble B ABHOM Buge aTpubyThbl A3blka EXPRESS, koTOpble nepevMeHO0BbIBalOT NepeobbaBeH-
Hble yHacnefoBaHHble aTpubyTbl, OTOOPaXKATCA C UCMOMb30BAHMEM HOBOTO VIMEHW, OMpefeneHHOoro B
nepeobbABNAIOLWEM NOATUNE AAHHbIX.

Tak kak B HDF5 HeT NOHATWA OTCYTCTBYIOLErO 3HaYeHWs AaHHbIX, TO AN 3TOro B COCTaBHOWM TUN AaH-
HbiXx HDF5 BBOAWTCA AONOMAHMTENbHbIV YneH. [laHHbli BCnomoraTebHblli YneH fBnseTcs 6utoBbiM o6pa-
30M. MOJTYYEHHbIM 13 COOTBETCTBYHLLEro 06BLEKTHOIO TUNA flaHHbIX A3blka EXPRESS, koTopblii onpegenset
cocTosHne «1» unm «0» (NpucyTCTBYEeT WAWM OTCYTCTBYET) AN BCeX OCTasIbHbIX Y4/IEHOB COCTABHOMO Tuna
[JaHHbIX, 3a UCKNIOYEeHNEM MO HOMep 2. KOTOPoe ABMASeTCs 06s3aTesibHbIM nonem. [laHHoe none Jo/HKHO
umeTb TMN AaHHbix HS5TINTEGER. BcrnomoratenbHblli YneH A0/MKEH ObiTb MEPBbIM B CBOEM COCTaBHOM
Tune AaHHbIX U UMeTb UMs *set_unset_bitmap”. Camblii mnagwmnin 6uT npeacTaBnseT nepsblli aTpubyT A3bl-
ka EXPRESS (BTOpOi1 YuneH B COCTABHOM TuMe [aHHbIX, HA4YMHasa ¢ Hynesoro). Cneaywowuii 6UT npeacras-
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nsieT BTOPOi aTpmbyT A3bika EXPRESS nT. 4.
Mpumep npusegeH B npunoxeHun C.3.

6.7 OToGpaxeHne 06 bABNEHNIA NOATUNOB faHHbIX A3blka EXPRESS

B a3bike EXPRESS B3aumMoCBS3b MeXAy noaTunaMm 06beKTHOro Tuna AaHHbIX M0 YMOSTYaHUI0 3aK/Ito-
YaeTcsa B TOM. YTO OHM He SABMAITCA B3auMHO WUCKM4Yalowumu, yemy cootseTcTByeT onepatop ANDOR
A3blka EXPRESS. 3k3emnnspbl 06bekToB fA3blka EXPRESS, OCHOBaHHble Ha KOMOGUHaLMWU 0OBbEKTHbIX TU-
MOB AaHHbIX, Ha3blBATCA C/OXHLIMA OOBEKTHbIMU TUNaMu faHHbIX. B AaHHOM cnyyae oTobpaxeHue 3a-
KloYaeTca B TOM. YTO A5 KaXAOW KOMOMHAaUMW, NpucyTCTBYlOWE B JaHHOM 3K3eMnnaspe, onpegeneHsbl
cocTaBHble TuMbl AaHHbIXx HDF5. 3Tu cocTaBHble TWMbl AaHHbIX TPaKTYIOTCA TaK. Kak ecnm Obl OHWU Gblnu
oTobpaxeHnem 06BEKTHbIX TUMOB AaHHbIX, HENOCPeACTBEHHO npucyTcTByOWmMX B EXPRESS-cxeme. Ecnn
Kakoin-nmbo O06GBEKTHbI TUM AaHHbIX B KOMOGMHaLUWM ABASETCA CynepTUnom boro Apyroro 06bLEKTHOro
TMNa AaHHbIX U3 TOW e KOM6uHauuW, TO MAEHTUUKATOP AaHHOro cynepTuna He NpuUcyTCTBYeT B UMEHM
MMeHOBaHHOro Tuna gaHHbix HDF5.

MpnmeuvaHne — Cka3aHHOE Bbllle O3HAYaeT, YTO B UMEHN MMEHOBAaHHOTO Tuna AaHHbix HDF5 npucyTcTeyloT
TOMbKO MMEHa 06 bEKTHBIX TUMOB AAHHbIX CAMOr0 HMKHErO YPOBHS.

OTHOCHTE/IbHOE UMSI UMEHOBAHHOTO TNa AaHHbIXx HDF5 fLOMXHO BbIrAAeTh Clieayowmm o6pa3om:

<schema_group_name> & "/" + <entity_id> + < + <entity_id> ),
roe MMeHa BXoAsAWMX B KOMOMHaUUI0 0O6bEKTHbIX TUMOB AaHHbIX (e ntity id) pacnonoxeHbl B andgaBut-
HOM MopsAke, a cMMBO/T "+" ABNAETCA pasgenutenem.

ATpubyThl A3blka EXPRESS TpakTyloTCS Tak. Kak ecny 6bl C/IOXHBIA TUN AaHHbIX ABASACSA NOATUNOM
BCeX OOBEKTHbIX TUMOB faHHbIX, BXOAALWMX B KOMOMHauuio. B cnyvae ecnu yHacnefoBaHHble aTpubyThbl
A3blka EXPRESS B noatune faHHbIX MMEKT O4MHAKOBbIe MMeHa, TO IM60 C NOMOLLbI 0ObIYHOTO Hacneno-
BaHWA. MG0 C NOMOLLbI NepeobbABNEHUS, NeperMeHOBbIBalOWEro AaHHbIi aTpubyT, npefctaBneHne B
HDF5 paHHoro atpubyTa B fJaHHOM noATune nosyyaeTt crefylollee uvs:

<schema_group_name> + "/" + <entity_id> * ( "+" + <entity_id> ) + V" +

<er.tity_id> & "." e <attribute_id>

Mpumep - Cnepyowan EXPRESS-cxema:
SCHEMA test;

ENTITY a;
name : STRING;
END_ENTITY;

ENTITY b SUBTYPE OF a;
age : INTEGER;
X I REAL;
END_ENTITY;

ENTITY c SUBTYPE OF a;

height : REAL;
X: BOOLEAN;
END_ENTITY;

END_SCHEMA;

npusefeT K NOSIBIEHUIO CrieAylouwmnx nveH B dainne HDF5:

test/a
test/a/name

test/b
test/b/name
test/b/age
test/b/x
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test/c
test/c/name
test/c/height
teat/c/x

test/b+c
teat/b+c/name
teat/b+c/age
teat/b+c/height
test/b+c/b.x
teat/b+c/c.x

6.8 OTob6paxeHune aTpnbyToB A3bika EXPRESS

6.8.1 O6wme nonoxeHuns
KoHKpeTHble fleTann oTo6paxeHus siBHbIX aTpubyToB A3blka EXPRESS 3aBucATt oT ob6nactu onpege-
NeHusa atpubyTa u NnpeacTaBneHsbl B AaHHOM nogpasgene Ans Bcex obnacrei onpefenexus.

6.8.2 O6nactv onpegeneHnsa NPocTbiX TUNOB JaHHbIX

Ona kaxporo sBHoro atpubyta sA3bika EXPRESS, o06n1acTbio onpefeneHus KOTOpPOro sIBNSeTCs Mpo-
CTOW. Nepeyncnsemblii Uy Bolbupaemblii TUN AaHHbIX A3blika EXPRESS, nnbo onpegeneHHblli TN faHHbIX,
KOTOpPbIi CBOAWTCA K MPOCTOMY MW MepeyncnseMomy Tuny AaHHbIX, onpegeneHo none HDF5 ¢ eguHCTBEH-
HbIM 3HAYeHWeM, OTHOCALWMMCSA K TUNy AaHHbIX HDF5 B cooTBeTcTBUM C 6.4. 6.9.4. 6.9.2 n 6.9.3.2.

6.8.3 MpepacTaBneHne 3HayeHuii Tuna gaHHblx ARRAY a3bika EXPRESS B HDF5

B HacToswem cTaHgapTe onpegerneHsl ABa nogxoda K oTobpaxeHuto aTpubyToB s3bika EXPRESS,
MMeLLKX arperMpoBaHHble 3Ha4YeHus:

a) B c/lyyae 60/bLUNX arpermpoBaHHbIX 3K3eMMNISAPOB A8 NpefcTaBfeHns faHHbIX UCNosb3yeTcs OT-
AenbHblli Habop gaHHbIXx HDF5:

b) B C/ly4yae Hebo/bLUNX arpernpoBaHHbIX 3K3EMMNIAPOB AN NpeAcTaBNeHns faHHbIX MOXeT OblTb UC-
nosib30BaH TOT Xe cambllii Habop gaHHbiXx HDF5, KOTOpbIA cogepXuT Ananas3oH 06bekToB sA3bika EXPRESS
(T.€. arperMpoBaHHble 3K3eMM/Apbl BCTPaMBAOTCS B COCTABHOW TUM AaHHbIX, NPeACTaBSA0LWMNA 3K3eMnaap
poaunTenbckoro o6bekTa A3blka EXPRESS).

Cos3gaHve oTAenbHOro Habopa AaHHbIX HDF5 ¢ uenbio onTuMmnsaumm goctyna Ans HebonbLlmx arpe-
TMPOBaHHbIX 3K3EMMISAPOB He ABNSETCA HeobxoAMMbIM. BcTpavBaHue arperpoBaHHOrO 3K3emnispa B
npefcTaBneHne poanTebCKOro ak3eMnaspa no3sosseT nsbexaTb NepenosiHeHUs, BbI3BAHHOTO MHOMOYMC-
NIeHHbIMN He6onbWKMMK HabopaMu AaHHbix HDF5. PelleHne o ToM. kakoli cnoco6 ucnosb3oBatb (onpege-
NnTb. ABNSETCA arpernpoBaHHbIli 3k3eMnasap 60/bWKUM UK HET), He onpefesieHo B HACTOsALWeEM cTaHaapTe,
a 0CTaB/IEHO Ha YCMOTpPeHWe nonb3oBaTenei.

MpumeuyaHne — CkasaHHOe Bbille O3HAYaeT, YTO NporpaMma, obpabaTbiBatolas IK3EMMAAPbI 06HbEKTOB
asbika EXPRESS, nmetowmx atpmubyTbl C arpernpoBaHHbIMU 3Ha4YEeHUSMI, AO/DKHA NPOBEPATbL OnpefeneHve Tuna gaH-
HbiXx HDF5. npeactasistoLiero ak3emnnsp o6bekta asbika EXPRESS, ans T1oro 4tobbl yCTaHOBWUTL, ONpeaesieHbl /in
arpernpoBaHHble aHHble B COCTaBHOM Tune AaHHbiX HDF5 kak 06bekTHble ccbiik HDF5 Ha Habopbl AaHHbix HDF5.
NGO Kak BCTPOEHHBbI MaccmB HDF5 nnm Tun gaHHbix VLEN.

3HaueHne aTpubyTa a3bika EXPRESS, koTopoe knaccuguumpoBaHO Kak 60/bliOe arpermpoBaHHOe
3HayeHue, NpeacTaBnseTca kak Habop faHHbix HDF5, B koTopoM npucyTcTByeT maccus HDF5 nnu cTpykTty-
pa gaHHbix VLEN, copepxaliuii peanbHble faHHble. B HDF5 Bce afieMeHTbl MaccuBa MOTyT UMETb OfWH U
TOT Xe Tvn gaHHbix HDF5. Kpome TOro, A0/mMKHbI 6bITh YCTAHOBMEHbI YACIO B/IOXEHUI MaccvBa (B TepMUMHAX
HDF5 310 Ha3biBaeTCs «paHroM» Maccusa) U pasMepHOCTb A1 KaXA0ro BIOKEHHOro maccusa. PaHr mac-
cvBa B HDF5 gomkeH 6biTb npeAcTaBneH LefbiM YUC/IOM, ONpeaensiolWMM YUCI0 B/IOXEHWUA MaccuBa, a
pasmepHocT B HDF5 COOTBETCTBYIOT UMC/Y 3/1IEMEHTOB Ha KaxAoM ypoBHe. MaccuBbl A3blka EXPRESS
XPaHATCA KakK oTAeflbHble Habopbl AaHHbIX, AOCTYM K KOTOPbIM OCYLLECTBASAETCA C MOMOLLbI CCbIIOK Ha
Habopbl AaHHbIX HDF5. Ccbifika Ha Habop gaHHbiXx HDF5 siBNsieTca 3HaYeHneM, XpaHawWwmumcs B naMaTy ans
OaHHOro 3HayeHusn atpubyTta a3blika EXPRESS, 1 ¢ Hee fo/KHA 6biTb CHSATA KOCBEHHOCTb A1 TOro, YTO6bI
npoynTatb 3/IEMEHTblI MaccuBa.

MaccvBbl MOryT cofepxaTb 3/1eMeHTbl, npeAcTasnsiowme cb6poc nnaM Bo3BpaT B UCXOAHOE COCTOSHWME.
[MoaToMy aniemMeHTbl MaccuBa XPaHATCA kak HeboNbLUMe COCTaBHbIE TUMbI AaHHbIX, COCTOALLME U3 ABYX 3/IEMEH-
TOB. MNepBblii aNeMeHT OTHOCUTCS K Tuny gaHHbiXx H5T_BITFIELD v umeeT ums *'set_unset_array_element’.
BTopoli anemeHT umeeT nms "value", n OH MOXEeT OTHOCUTLCA K NII060MY U3 TUMOB AAHHbIX, MEPEYNCTIEHHbIX B
Tabnuue 1. Tak Xe Kak W CCbIIKM Ha 3k3emnispbl (cM. 6.10.4) 1 cocTaBHble TWNbl AaHHbIX, NPeACcTaBswLWwme
BblbMpaemMble TUMbl AaHHbIX. EC/n anemeHTOM maccuBa SBMSeTCA BO3BpaT B MCXOAHOE COCTOSIHME, TO MepBbli
3/1EMEHT COCTaBHOro TWNa faHHbIX JO/HKEH UMETb 3HayeHne 0. a BTOPOI 3N1eMEHT AO/MKEH ObITb NYCTbIM. Ecn
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BTOpOIi 3/1IEMEHT C MMeHeM "value" He NyCcToi, TO NepPBbIi 3/1eMeHT JOoKeH UMETb 3HaueHue 1.

MpumeyaHuns

1 MNpunoxeHue, YnTatoLiee 1 3anuncbiBaloliee AaHHble, 3aKoampoBaHHblie B HDFS5, camo fo/mxHO onpefenatb oT-
nmMumnB nHAekca maccvsa HDF5 oT uHaekca maccvsa s3bika EXPRESS.

2 B A3blke nporpammupoBaHns C a/ieMeHTbl MacCUBOB yrnopsaAoUeHbl. Takum e 06pasom WHAEKCH! 3K3emnspa
maccrea nHTepnpeTtupytotca B HDFS.

Mpumep — Cnegylowee o6basneHne Ha a3bike EXPRESS:
ARRAY[1:2] OF ARRAY[1:3> OF INTEGER
6yneT npeacTasneHo B HDF5 kak MmaccuB paHra 2 ¢ pasmepHocTAMM 21 3.

B Tabnuue 2 onpeseneHo npeacTaBfieHne 3HauyeHnin anemeHToB N-MepHOro Maccuea, UMeLLMX ofu-
HaKOBbI/ TN AaHHbIX A3blka EXPRESS.

Tabnuya 2— OTob6paxeHne maccmBa s3blka EXPRESS Ha HDF5

Tun faHHbIX 3HAYEHWUH 3nemMeHTOB

N-mepHOl mMaccupa fA3blka Mpepactasnenne B HDF5
EXPRESS

INTEGER H5T_ARRAY 6a30B0ro Tuna gaHHbIx g1s tuna gadHbix INTEGER s3bika
EXPRESS

REAL H5T_ARRAY 6a30B0ro Tuna AaHHbIx 4na tuna gaHHbix REAL si3blka
EXPRESS

BOOLEAN Toxe. yto 1 ana Tuna gaHHbiX INTEGER

LOGICAL To xe. uyto 1 ana Tuna gaHHbix INTEGER

STRING H5T ARRAY 6a30Boro Tvna gaHHbix 4na tuna gaHHbix STRING si3blka
EXPRESS

BINARY H5T_ARRAY 6a30B0ro tuna fanHbix gns tmna gadHsix STRING A3bika
EXPRESS

NUMBER TO Xe. YTo 1 AnsA Tuna gaHHbIx REAL

ENUMERATION TO Xe. 4YTo 1 Ans Tvna gaHHbix INTEGER

6.8.4 NpepacTaBrieHne 3HaYeHWA arpernpoBaHHbIX TUNOB AaHHbIX A3blka EXPRESS B HDF5

Tak kak pasmepHOCT/ TUNOB AaHHbIX SET, LIST n BAG onpefensoTca nx COAEPXUMbIM, @ HE CXeMO,
TO pasmMepHOCT! TUNOB AaHHbIXx HDF5 He MOryT 6bITb OnpefesnieHbl Ha OCHOBE onpefeneHuns TUNOB JaHHbIX
Aa3blka EXPRESS. 3T1 pasMepHOCTU A0/XKHbI ObITb YCTAHOB/IEHbI HA OCHOBE CaMUX AaHHbIX.

Mpumep — Crnepytouiee o6bsBneHne Ha a3bike EXPRESS:

LIST[2:?] OF LIST[2:?) OF INTEGER

6ypeT umeTb B HDF5 paHr 2. HO ero pasmepHoCTU He MOTYT 6bIThb YCTaHOB/IEHbI UCXOA4A U3 MHhOopMaLK,
nmMetoweiics B faHHO cxeme. Ecnu gaHHble momelleHbl B ABa CNWCKa, B K&XAOM M3 KOT OPbIX COAEPXNTCSH
TpwW uenbix yicna, To pasmepHocTun B HDF5 6yayT npeAcTaB/eHbl 3HaYeHUAMM 2 1 3.

Moatomy N-mepHble TuMbl AaHHbIX LIST, BAG n SET a3bika EXPRESS oTo6paxatTcs Ha AaHHble
VLEN: Variable Length, Variable Length {.Variable Length} <HDF5 Datatype representation».

Mpumep - Cnepgyrowee 06bABNeHNE Ha A3blke EXPRESS:
LIST[0:?] OF LIST[0:?} OF point

6ypeT npegacTasneHo B HDF5 pgaHHbiMu VLEN, cogepxawumu gaHHble VLEN, koTopble npeicTaBnsaioT
naeHTudrKaTOopbl 3K3eMNIAPOB 06beKTOoB (CM. 6.10.4), KOTOpPbIE CCbIIA T CA Ha NpeAcTaBfeHne 06beKT -
HOro Twuna gaHHbix A3bika EXPRESS "point™.

[lononHutensHble npumepsl npusegeHsl B C.7.

6.8.5 lIuHamunyeckoe cBfA3biBaHNE XpaHunuia arperupoBaHHbIX gaHHbIX

CuunTaloT, YTO BJIOXEHHbI MACCUB MPUHALIEXUT K «4MCTOMY» TUMy AaHHbiXx ARRAY, ecnu ero arpe-
rMpOBaHHble laHHble Ha BCEX YPOBHSX B/IOXEHHOCTU NpUHaexart K Tuny gaHHbix ARRAY.

[na unctoro maccusa ero oueHka, kak 60/1bLOoro uan HeboNbLLIOTo MaccuBa, MOXeT B6bITb NIerko che-
NlaHa Ha OCHOBE CXEMbI, B KOTOPOI BEPXHWE W HWXHWNE WHAEKChI NpeAcTaB/ieHbl NOCTOAHHLIMW 3HAYEHUAMMU.
[nsa Toro 4Tobbl cAenaTb Takylo Xe OLEeHKy ANS arpernpoBaHHbIX CTPYKTYP, HE ABMASAILMXCA YNCTbIMU, [0/1-
XeH 6bITb NCNONb30BaH METOA ANHAMUYECKOTO CBA3bIBAHUSA. [laHHbIi MeToA Ucnosb3yeT AeCKpunTop arpe-
TMPOBAHHOI CTPYKTYPbI, NPeACTaBNeHHbIA COCTaBHbIM TUMNOM AaHHbIX, TaK. YTO JaHHas OLeHKa MOXeT ObiTb
OT/IOXEHa [0 nepuoja BbINOMIHEHWUA MPOrpaMmbl.

MepBblii 3N1EMEHT COCTABHOIO TUMAa AAHHbIX OTHOCUTCS K TUMY AaHHbiXx H5T_BITFIELD u umeet ums
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'obj_ref_or_vlen". BTopoii 3nemMeHT oTHOcUTCS K Tuny pAaHHbix H5T_STD_REF_OBJ u umeeT uwms
"objecWeference". [laHHbIi 3N1€MEHT He MyCT B TOM c/lyvae, korga 3HadeHuem "obj_ref or_vlen* sBnsetcs
0. ¥ COAEPXWT CCbIIKYy Ha OTAENbHbIA HAbop AaHHbIX, B KOTOPOM XPaHWTCSA arpernpoBaHHas CTPyKTypa.
TpeTnii anemMeHT oTHocuTCA K Tuny gaHHbix H5T_VLEN un umeet ums "vlen_array”. [laHHblA 3N1E€MEHT He
nycT B TOM criyyae, korga 3HaudeHuem “"obj_ref or_vlen" saBnsetcsa 1. lMpu atom gaHHble Tuna H5T_VLEN
BCTPOEHbI B POAUTENLCKWIA COCTABHOM TVN A@HHBIX.

6.9 OTob6paxeHune onpegeneHHbIX TUMOB AaHHbIX A3blka EXPRESS

6.9.1 O6wume nonoxeHuns

MmeHoBaHHble TuMbl gaHHbiX HDFS5. koTopbie npeAcTaBnsaloT onpefesieHHble TUMbl AaHHbIX A3blKa
EXPRESS, onpegeneHbl Tak, 4TO OHW WMENT poauTens, ssnsawollerocsa npegcrasneHnem EXPRESS-
CXeMbl. Kak ornpejesieHo B 6.5.

6.9.2 OTo6paxeHne nepeyncnsgemMbiX TUNOB AaHHbIX A3blka EXPRESS Ha HDF5

Mepeuncnsemsle TUNbl AaHHbIX A3blka EXPRESS oTo6paxaloTcs Tak Xe. Kak 1 Apyrue npocTbie onpe-
JeneHHble TUMbl JaHHbIX A3blka EXPRESS, KoTopble 0TO6paXalTcs Ha UMeHOBaHHbIe TUMbl AaHHbIX HDF5.
OpfHako cooTBeTCTBywLWMA TMn aaHHbix HDF5 onpepeneH HenocpencTtBeHHo kak HDF5 ENUM. npepactas-
NleHHbI napoii <string>:<unsigned integers rae <string> npegcrtaBnseT CMMBOJIMYECKOE VMSA. KOTOPOMY
[OMKHO 6bITb 3a4aH0 3HaYeHVe B BUAe <enum_name> + V + <enum_literal>. Bo BTOpoli pefakuum asbika
EXPRESS 6bin onpejeneH HapalivBaeMmblii NepeyuncnsemMblii TN AaHHblX, CNegcTBMEM Yero SBUI0Cb OT-
CyTCTBUE YNOPSALA0YEHUS, KOTOPOE MOr10 6bl OblTb CBA3AHO CO 3HAYEHUAMU 3INEMEHTOB MEPEYUCNSAeMOoro
TUna AaHHbIX. M03TOMY CCbISIKM AO/MKHbI fieNaTbCA C UCNOMIb30BaHNEM CUMBOJIMYECKOTO UMEHMN.

Mpumep — OTo6paxeHue NpeAcTaBEHHOrO HWXE MepeyvncaseMoro Twuna faHHbiX f3blka EXPRESS,
CBA3aHHOrO0 C NpeAcTas/ieHneM cxeMsbl "s_encoding®, gacT B pe3ynbTaTe UMEHOBaHHbIN TUN gaHHbix HDF5
“s_encoding/ahead_or_behind* n napsol 3HaYeHuin ("sjencoding/ahead_or_behind/  ahead", 0),
("s_encoding/ahead_or_behindJexact", 1) n Cs_encoding/ahead_or_behind/behind“, 2), npeacTaBnswowune
3/IeMeHT bl MepeyncnsemMoro Tuna gaHHblx a3blika EXPRESS, noMHA npy 3TOM, 4TO uensle yucna O 1un 2 He
[OJKHbI UCNONB30BAT bCA B KAYECTBE CChINIOK.

SCHEMA s;
TYPE ahead_or_behind * ENUMERATION OF
(ahead, exact, behind);
ENDJTYPE;
END_SCHEMA;

[Nns Kax[oro HapalivMBaemMoro nepeynucsiseMoro Tuna faHHbix A3blka EXPRESS no60ii BO3MOXHbINA
3/1eMeHT nepeyncnerHns Ao/HKeH oTobpaxaTbCs Tak. kak ecrim 6bl OH 6bl1 onpegesneH NoKabHO.

Mpumep — Cnepgyowme nepeyncnsemMble T UMbl JaHHbIX A3blka EXPRESS, cBA3aHHble € npefcTaB/eHun-
em cxeMmbl "s_encoding”:

SCHEMA s;
TYPE x « EXTENSIBLE ENUMERATION OF (a,b);
END_TYPE;
TYPE y B ENUMERATION BASED_ON x WITH(c,d);
END_TYPE;
TYPE 2 m ENUMERATION BASED_ON x WITH(e,f);
ENDJTYPE;

END_SCHEMA;

Bpe3ynbTaTe oTobpaxeHus fjagyT crneayluime onpegenexnuns B HDF5:

- MMEeHOBaHHbI Tun gaHHbix HDF5 “s_encoding/x". 3agaHHblli WwecTbio napamu (“s_encoding/x/a", 0),
("s_encoding/x/b“, 1), ("sjencodingJx/c", 2), (“sjencoding/x/d", 3), Cs_encoding/x/e", 4) n (“s_encoding/ x/f", 5),
npefcTasNAlRWUMN 31EMEHT bl NePeyncnfaeMoro Tuna gaHHbsix "x” asoika EXPRESS;

- MMeHOBaHHbIi Tun gaHHbix HDF5 "sjencodingfy”, 3agaHHblii YeTbipbMa napamu ("s_encodingfy/a”,
0), Cs_encoding/y/b“, 1), C's_encodingl/y/c", 2) n ("s_encodingfy/d”, 3), npegcTaBnalWwmnuMmn afemeHTbl nepe-

yncnaAemoro Twmna gaHHbix "y" asbika EXPRESS;

- MMeHOoBaHHbIli Tun gaHHbiX HDF5 "s_encoding/z". 3agaHHbll Ye ThipbMA napamu (“sjencodingh/a”, 0),
("s_encoding/z/b", 1), ("s_encoding/z/e", 2) n ("s_encoding/y/r. 3), npeAcTaBNAOWMNMN 3NEMEHTbI Nepeyunc-

nAaemMoro Twuna faHHbix “r" asbika EXPRESS.
JononHutensHblil npumep npuseseH B C.4.
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6.9.3 OTo6paxeHune BbIGMPaeMblX TUNOB AaHHbIX A3blka EXPRESS Ha HDF5

6.9.3.1 O6wme nonoxeHus

B HacTosilem crtaHgapTe onpeeneHbl crefylolne KaTeropum BblGMpaeMbiX TUMOB faHHbIX A3blKa
EXPRESS:

- BblOMpaeMbIli TUM AaHHbIX, B CMUCKe BblOOpa KOTOPOro MPUCYTCTBYIOT TO/IbKO 3/1eMeHTbI onpege-
NEeHHbIX TUMOB [aHHbIX, KOTOpble CBOAATCA K O4HOMY JiexallemMy B VX OCHOBE MPOCTOMY WX arpernpoBaH-
HOMY TUMNY AaHHbIX;

- BblOMpaeMmsblii TUN Aa@HHbIX, B CAXCKe BbIGOPa KOTOPOro NPUCYTCTBYIOT TOSIbKO 3/1EMEHTbI 06 bEKTHOTO TH-
na AaHHbIX 1 APYrux BblIGUpaAeMbIX TUMOB AaHHbIX, COAepXaLLmX 31eMeHTbl TO/IbKO 06bEKTHOTO TUNAa AaHHbIX;

- BblGMpaeMblli TUMN AaHHbIX, B CMWUCKe BblGOpa KOTOPOro MPUCYTCTBYKOT 3/1€EMEHTbI Pa3HblX TUMOB
[aHHbIX.

6.9.3.2 OTOo6paxeHne BbIGMPAEMOro Tvna gaHHbIX A3bika EXPRESS, copepXxalwiero asieMeHTbl npo-
CTbIX TUNOB AaHHbIX, Ha HDF5

CyLecTBYIOT iBa BO3MOXHbIX BapnaHTa:

1) Mpach BbIGOpa ABAAETCA OfHO3HAYHbIM. B 3TOM cnyyae oTobpaxeHne aHanorMyHO OTOOGPAXEHWIO
NPOCTbIX ONpeAesieHHbIX TUMOB AaHHbIX, onpeAesieHHomy B 6.9.4.

2) M'pad BbIGOpa sABASETCA HEO4HO3HAYHbIM. B 3TOM crnyyae Heo6Xx04MMO 3HAaTb NMyTb Ha rpadpe K
3TOMY TUNY JaHHbIX, U COOTBETCTBYIOLLEe 0TOOpaxeHne onpeaeneHo B 6.9.3.4.

6.9.3.3 OTo6paxeHne BbiGMpaemMoro Tuna gaHHbix A3bika EXPRESS, copepxaliero afemMeHTbl 06b-
€KTHbIX TUMOB AaHHbIX, Ha HDF5

B cnyvae, korga Bce a/eMeHTbl, COAepXallyecs B CMMCKe BblGopa BbIGMPaAeMOoro Tuna gaHHbIX A3blka
EXPRESS, npuHagnexaT K 06beKTHOMY TNy AaHHbIX, BbIoMpaemblii TMN gaHHbixX a3bika EXPRESS He oTo-
6paxaeTcs Ha paiin HDF5. BmecTo 3aToro Bce aTpubyThbl s3blka EXPRESS, ass KOTOpbIX B KayecTBe 06-
nactu onpegenexus 3afaH BblbMpaemblii TMN AaHHbLIX, ONPefensnTcs Tak, YTo B KaYecTBe WX Thna JaHHbIX
3a/1aeTCA CCbl/IKa Ha COOTBETCTBYHOLMIA 3k3eMNAsAp 06bekTa A3blika EXPRESS (cM. 6.10.4).

Mpumep — Cneaywwnii BoiGupaemblii TN faHHbIX A3blka EXPRESS, cBsi3aHHbI C NpeAcTaB/leHUEM
cxembl "s_encoding

SCHEMA s;
ENTITY x;
a: REAL;
END_ENTITY;
ENTITY vy;
b - INTEGER;
END_ENTITY;
TYPE z m SELECT( X, Yy);
END_TYPE;
END_SCHEMA;

npveefeT K 0OTOOpPaXeHno Ha ABa 0O0bEKTHbIX TuMNa faHHbIX gna V. un "y", onpefesnieHHomy B Apyrom mec-
Te. HO ANnsA "r" He 6yaeT CO34aHO HMKAKOr0 HOBOTO Tuna AaHHbIX.

6.9.3.4 OTob6paxeHne BbIGUpPaAemMoOro Tuna AaHHbiX A3blka EXPRESS, cogepxaliero afeMeHTbl pas-
HbIX TUMOB AaHHbIX, Ha HDF5

B cnyuae, korga anemeHThbl, cofepxalwmecs B cnucke Bblbopa BbiGMpaeMoro Tuna AaHHbIX SA3blka
EXPRESS, He npuHagnexaT K OfHOMY OOGBLEKTHOMY TWUMY [AaHHbIX, npefcTtaBneHnem B HDF5 3HaueHwuii
aTpnbyToB fA3blka EXPRESS, OCHOBaHHbIX Ha 3TOM BblIGMpaemMoM TUMe AaHHbIX, SBASETCA COCTaBHOW Tvn
AaHHbix HDF5, KkoTopblii uMeeT ogHo none HDF5. onpefenieHHoe ANsl KaXA0ro BO3MOXHOI0 NpoCcToro Tuna
OaHHbIX.

CocTaBHOW TN AaHHbiXx HDF5, npefcTaBnsowWwmii BbIGUPAEMbIA TUM JaHHbIX, AO/MKEH WMETb UMSA
<schema_group_name> + 7" + <type_id>, a ero nons AO/KHbl MUMETb cleyloliee MMS. OCHOBaHHOE Ha
nexalunx B OCHOBE OCHOBHbIX TUNax gaHHbix: <underlying_type_kj> + "-value".

Mpumep

integer-value (H5T_INTEGER)
real-value (H5T_FLOAT)
string-value (H5T_STRING)
instance-value (see 6.10.4)
boolean-value (H5T_ENUM)
logical-value (H5T_ENUM)
binary-value (H5TOPAQUE)
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<enumeration-name> (H5T_ENUM)
<name_of_typed_aggregate> (geckpunTop arpervpoBaHHOlA CTPYKTypbl - no 6.8.5)

Ecnun 3HauyeHnsa gaHHbIX NpeAcTas/ieHbl HA60POM, TO TO/IbKO OAHO M3 Noneli JO/MKHO cofepxaTb ase-
MeHTbl. B HDF5 oTcyTcTBYeT MOHATME HefocTalolWumX AaHHbIX. MoaTomy nogobHO cnyvar oTobpaxeHus
06bEeKTHOro TMna AaHHbIX (CM. 6.6). B cocTaBHOM Tune AaHHbiX HDF5 13 cnucka Bbibopa nepsbiM AO/HKEH
6bITb 3/1EMEHT ¢ nMeHeM "select_bitmap*. BTopoit anemeHT go/mkeH umeTb umsa “type_path" n npuHagne-
XaTb K TMny aanHbix H5T_VLEN 13 H5T_STRING, npeacTaBnssi BO3MOXHbIN NyTb ANA 3TOT0 TUNa AaHHbIX.
B HekoTOpbIX cry4yasax Nofo6HbI NyTb AO/HKEH MMETb COCTaBAAOWME INEMEHThI, Tak Kak 3HauyeHve Bblou-
paemMoro Tuna gaHHbIX B NPOTUBHOM crlyyae 6yaeT HeoAHO3HauYHbIM. Takne Bblbrpaemble 3Ha4YeHWs 06bIYHO
Ha3blBa-l0TCA TUNU3UPOBAHHBLIMU JaHHbIMU.

Mpumep — Cnepgyownii Bbibupaemblii TUN gaHHbIX A3blka EXPRESS, cBA3aHHbIN C npefcTaBieHnem
cxembl "s_encoding®:

SCHEMA a;
TYPE r B REAL;
ENDJTYPE;
TYPE 1 B INTEGER;
ENDJTYPE;
TYPE n B SELECT(r, 1) ;
ENDJTYPE;
ENTITY e;

a :n;
END_ENTITY;
ENDJJCHEMA;

npusefeT K oTob6paxeHnto aTpubyTa "e.a" A3bika EXPRESS, koTopoe 6yaeT npeacTaB/ieHO COCTaBHbIM
Tunom faHHbix HDF5 ¢ umenem “s_encoding/n" n nonsmu HDF5 “select_bitmap”, "real-value“ n ‘“integer-
value".

[lononHuTenbHble NpuMepsl npusefeHsl B C.5.

6.9.4 OTob6paxeHne NPOCTbIX ONpeAeIeHHbIX TUNOB AaHHbIX 3bika EXPRESS

ATpubyTbl 06beKTOB A3blka EXPRESS, 6asvpylolmecs Ha NPOCTbIX TUmax AaHHbIX, 0TO6paxarTcs
HenocpeacTBEHHO Ha OCHOBHbIe TUNbI AaHHbIX HDF5. Kak onpegeneHo B 6.4.

CyuiecTByeT [0MNO/HUTENIbHAA BO3MOXHOCTb OTOGpaxaTb NPOCTble OnpefesneHHble TWMbl AaHHbIX
a3blka EXPRESS Ha HDF5. B aTOM c/lyyae oTo6paXeHue oCyLLeCcTBAAETCA ONUCAHHbIM HUXE CMOCO60M.

[ns onpeaeneHHbIX TUMOB AaHHbIX A3blka EXPRESS, ABNAKLWMXCSA KOHKpETU3aUUAMU NPOCTbIX TUMNOB
OaHHbIX, OO/DKEH ObiTb CO34aH MMEHOBaHHbIA Tun gaHHbix HDFS5 B rpynne HDF5, npepcTtasnsiowen
EXPRESS-cxeMy, A/ KOHKPETHbIX 3/IEMEHTOB OTOOGpPaXaemMoro Tuna [faHHblX. DTOT MMEHOBaHHbIA Tun
[JaHHbIX [O/HKEH UMETb Criefylolliee OTHOCUTENbHOe UMS:

<schema_ group_name> + '/" + <type_id>.

Tun gaHHbIx HDF5 umeHoBaHHOro tnna gaHHbix HDF5 aBnseTcs npegctaBneHvem 6a3oBoro Tvna on-
pefeneHHoro Tuna gaHHbIX A3bika EXPRESS, kak onpefeneHo B 6.4.

Mpumep — Cnepgytowmnii onpeaeneHHblii Tun gaHHbix a3bika EXPRESS n3 EXPRESS-cxembl "s" ¢ cooT-
BeTCcTBYylowen rpynnoii HDF5 ¢ umenem “"sjencoding™

SCHEMA s;
TYPE x B REAL;
ENDJTYPE;
ENDJJCHEMA;

npusefeT K 0TO06paXeHUo Ha MMEeHOBaHHbIN Tun gaHHbix HDF5 ¢ umeHem "s_encoding/x" n 6a30BbIM TWUNOM
faHHbIX HDF5 H5T_FLOAT.

OTob6paxeHne onpefeneHHbIX TUMOB AaHHbIX A3blka EXPRESS, KOHKpeTu3upylowmux apyrue onpege-
NeHHble TUMbl AaHHbIX A3blka EXPRESS, ocyuecTBnseTcs aHanorMyHbiM 06pa3oM. HoBbIli MMEHOBaHHbIi
TN gaHHbix HDF5 onpepensietca ¢ 6a30BbiM TUNOM AaHHbIX HDF5 Apyroro MMeHOBaHHOrO Tuna AaHHbIX
HDF5.
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Mpumep - MycTb 3agaHa cnegywan EXPRESS-cxema:

SCHEMA s;
TYPE positive_integer = INTEGER;
END_TYPE;
TYPE bigjpositive_integer *» positive_integer;
END_TYPE;

END_SCHEMA;

O6bsBMEHNEe MepBOro Tuna AaHHbIX 0TO06pasuTCA Ha WMMEHOBaHHbI Tun faHHbix HDF5 ¢ umeHeMm
"s_encoding/positiveJnteger” n 6a3oBbiM TuNom gaHHbix HDF5 HS5TINTEGER. O6baBNeHne BTOPOro Tuna
[aHHbIX 0TO06pasnTCA Ha MMEHOBaHHbIN Tun gaHHbix HDFS ¢ umeHem "s_encoding/big_positive_ integer” un
6a30BbIM TuUnom [aHHbIX HDF5. COOTBETCTBYOLWMNM NMEHOBaHHOMY Tuny [aHHbIX
“s_encoding/posrtive_integer".

JononHutensHblil npumep npvBegeH B C.5.

6.9.5 OTo6paxeHne onpeaesieHHbIX TUNOB AaHHbIX ARRAY fA3bika EXPRESS

OTo6paxeHne BCex arpervpoBaHHbIX TUMOB AaHHbIX A3blka EXPRESS npepactaBnserca ¢ MCnonb30-
BaHWem maccusa HDF5 vnu Tvna gaHHeix VLEN. Ansa tuna gaHHbix ARRAY sasbika EXPRESS c dyukcupo-
BaHHbIMW B CXEME rpaHuLamy MoXeT ObITb HEMOCPeCTBEHHO onpefeneH Tmn gaHHbix HDF5 Array. OgHako
ONA OPYrUX arpernpoBaHHbIX TUNOB AaHHbIX A3blka EXPRESS pa3smepHocTV arpermpoBaHHbIX CTPYKTYP
3aBUCAT OT peasibHOro COAEPXUMOTO AaHHbIX, U MNO3TOMY He BbIBOAATCA HenocpeAcTBeHHO n3 EXPRESS-
CXxeMmbl. IMeHoBaHHbIl T1n AaHHbIX HDF5 fo/mkeH nMeTb cnegytowee 0THOCMTETbHOE UMS:

<schema_group_name> + "/" + <type_id>.

Mpumep — Cnepgyowmnii onpegenenHblii TN gaHHbiX A3blka EXPRESS n3 EXPRESS-cxembl “
noii HDF5 c nmeHem "s_encoding”, cooTBe TCTBYIOLW el AaHHOW cxeMe:

s“ c rpyn-

SCHEMA, s;
TYPE context_dependent_raeasure * REAL;
END_TYPE; ”
TYPE anisotropic_symmetric_tensor2_2d «
ARRAY [1:3] OF context_dependent_measure;
END_TYPE;
END_SCHEMA;

npvBeAeT K OTOOPaXEHW Ha WMEHOBaHHbI Twun paHHbix HDF5 c umeHem "s_encoding/anisotropic_
symmetric_tensor2_2d" n 6a3oBbiM THUNoM gaHHbiXx HDF5 H5T_ARRAY nnun VLEN, cogepxawmnm faHHble Tuna
H5TJFLOAT, noToMy 4TO Tun gaHHbiX “s_encodingJcontext_dependent_measure" gosxeH 6bI Tb 0TO6paXxeH
B COOTBETCTBUU C 6.9.4.

6.9.6 OTo6paxeHne onpefeneHHbIX TUNOB faHHbiX BAG, LIST un SET a3bika EXPRESS

[Ansa Kaxaoro aK3emnnaspa arperMpoBaHHOro onpefesieHHoro tuna AaHHbiX A3blka EXPRESS, B onpe-
[eNeHnn KOoToporo BCTpevatTCsa Tunbl AaHHbIX BAG. SET wau LIST, ucnonb3yetca Tun gaHHbix HDF5
VLEN ans coxpaHeHuss KaXoro sksemnispa tuna gaHHbix BAG, SET wm LIST asbika EXPRESS. lNpeg-
CTaBNAWNIA AaHHbIA 3K3EMNAP MMEHOBaHHbIA TUN faHHbiXx HDF5. B cooTBeTCTBUM C TpeboBaHnem Ans
onpegeneHHbIX TUNoB faHHbIX ARRAY s3bika EXPRESS, He fo/mkeH 6biTb BKIOYEH B dhaiin HDF5.

nan

Mpumep----Cnegywowmini onpeaeneHHblii TUN gaHHbiX a3blka EXPRESS n3 EXPRESS-cxembl "s" ¢ rpyn-
noit HDF5 ¢ umeHem "sjencoding”, cooTBeTCTBYOLLel fJaHHOl cxeme:

SCHEMA s;
TYPE real_list » LIST [1:?] OF REAL;
END_TYPE;**
ENTITY Xx;
x_real_list : real_list;
END_ENTITY;
END_SCHEMA;

npueBegeT K oTo6paxeHuto Ha Tun gaHHbix VLEN, He 0683aTeNbHO UMeLWmnii UMA. XO0TSH 3TO0 ¥ BO3MOXHO.
Ba3osbiM Tunom gaHHbix HDF5 pgosmkeH 661 b HDF5 IEEE Floating Point 32 unu 64 bits. Big- unu Little-Endian.
HacToswunii cTaHgapT He TpebyeT, yT06bl 3TOT TUN AaHHbIX 6bIN onpegeneH B rpynne "sjencoding™.
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6.10 OTob6paxeHne 3K3eMNAApPoB 06bEKTOB A3blka EXPRESS

6.10.1 O6WwMe NoNoXeHNs

2K3eMnaapbl U3 nNpocTpaHcTBa 06bEKTOB A3blka EXPRESS npepfctaBnsioTcs ¢ MCNONb30BaHWEM MO
KpaiiHeih Mepe ofHOro Habopa gaHHbix HDF5. MoxeT notpe6oBaTbcsi MHOXeCTBO HabopoB AaHHbIx HDF5 B
TOM cflyyae, ecnu y 3K3eMnnspoB OObEKTOB MPUCYTCTBYIOT aTpubyTbl C arpervpoBaHHbIMU 3HAYEHUAMMU.
Jk3emMnnspbl 06bekTa TMna gaHHblx CONSTANT asbika EXPRESS npefcTaBnsawTCcsa € MCNOb30BaHNEM
TOrO XXe 0TOGPaKEHUS], YTO 1 AN IK3eMNAAPOB 06bIUHbIX 06BEKTOB A3blka EXPRESS.

MpumeyaHne — Ha aksemnnsapbl o6bekTa TMna AaHHbIX CONSTANT sasbika EXPRESS He moryT 6bITh cae-
NaHbl NPAMbIEe CCbIKA C NOMOLL IO 0ObIYHbIX CCbINIOK Ha 3K3eMNspbl 06BbEKTOB. Lienb ux BKAKYEHNUA B 0TOBpaxeHue
3aK/YaeTca B TOM. YTO UX HEO6XOAMMO yuuTbiBaTb NPU NPOBEPKE [OCTOBEPHOCTU Habopa faHHbIX OTHOCUTENbHO
EXPRESS-cxembl.

6.10.2 MpepcTaBneHne 3K3eMNISPOB NPOCTbIX 06bekTOB A3blka EXPRESS B HDF5

B pamkax cogepxumoro EXPRESS-cxeMbl NOMHbIA HAbop 3K3eMNAspoB 06beKTOB sidbika EXPRESS
OHOr0 06BEKTHOTO TMNA AaHHbIX, YACTO Ha3blBaeMblli MPOCTPAHCTBOM 06BLEKTOB, NPeACTaBNsSETCA rpynnoii
HDF5. 'pynna HDF5, cogepxallan ak3emnnspbl 06bekToB s3blka EXPRESS, nmeeT cnegytolwee 0THOCK-
Tes/lbHOe UMS:

<entity_id> * " objects".

Fpynna HDF5. cBsi3aHHas ¢ 06bEKTHbIM TUMNOM AaHHbIX A3blka EXPRESS, cogepxuT Habop AaHHbIX
HDF5. B cocTaB KOTOPOro BXOAAT BCE 3K3eMNasApbl 06beKTOB A3blka EXPRESS KOHKPETHOro 06bEeKTHOro
Tuna gaHHbiX. Habop gaHHbix HDF5, cofepxaliyuii ak3eMnnsipbl 06bEKTOB si3blka EXPRESS, gonmxeH umeTb
crnefywolee 0OTHOCUTE/IbHOE UMS:

<entity_id> T "_objects" + "/" + <entity_id> + "_insr.ances".

Mpumep — Ha pucyHke 5 nokasaHo o6Liee nNpejcTasneHne, He cojepxallee Bcex geTanei, LEMOHCT -
pupytouiee agBa Habopa gaHHbIX HDF5, 04NH M3 KOTOpPbIX COAEPXUT 3K3eMnnapbl 06beKTOB A3bika EXPRESS,
npuHagnexatwmnx K 06 beKTHOMY TUny AaHHbIX “product”, a BTOPOI COAEPXNT 3K3eMNNAPbl 06bEeKTOB A3blKa
EXPRESS, npuHagnexauimx K 06bekTHOMY Tuny gaHHbix “product_definition formation™.

PucyHok 5 - Habopbl gaHHbix HDF5 ¢ ak3emniisipamMy NpocTbix 06bekToB A3bika EXPRESS

Ha6op gaHHbix HDF5, cogepxaliunii npocTpaHcTBO 06bEKTOB A3blka EXPRESS, 6asupyeTcs Ha ume-
HOBaHHOM Tune gaHHbix HDF5, npeacTaBnsowem 06beKTHbIA TUN AaHHbIX aA3blka EXPRESS B cooTBeTCT-
BUM Cc 6.6. Habop gaHHbIXx HDF5 fo/mKeH Takke MMeTb CBA3aHHOE C HMM MPOCTPaHCTBO AaHHbiXx HDF5 ans
TOro, 4Tobbl ONpeAennTb paHr U pa3MepHOCTb faHHOro Habopa. PaHr HDF5 gomkeH 6biTb paBeH 1. a pas-
MepHocTb HDF5 3aBUCUT OT uMcnia 3K3eMNasipoB B MPOCTpaHCTBE 00bekToB s3blka EXPRESS. CnepoBa-
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TefIbMO, pa3MepPHOCTb He U3BECTHA [10 Havana peanusauny npowuecca oTobpaxeHus.

B HacToswem cTaHgapTe onpegeneHbl ABa cnocoba oTtobpaxeHus aTtpubyTtoB asbika EXPRESS,
MMeloLL X arpernpoBaHHble 3HaYeHUs:

a) Ansa 60MblINX arpernpoBaHHbIX 3K3eMNIAPOB AN NpeAcTaBNeHns AaHHbIX UCMONb3yeTcs OTAe/lb-
HbIl Habop faHHbIX HDF5;

b) A1 HEBONLLUNX arpernpoBaHHbIX IK3EMMIAPOB ANA NPeAcTaBeHNs arpermpoBaHHbIX CTPYKTYp Uc-
nosb3yeTcs oAuWH Habop gaHHbix HDF5. copepxaliuii npocTpaHCcTBO 06bekToB A3blika EXPRESS (7. e. ar-
pernpoBaHHbIl 3K3eMMIAP BCTpanBaeTCs B CBOV POAMTEbCKUIA COCTABHOW TUM faHHbIX).

PelieHnne o ToM. Kakoii cnoco6 ncnonb3oBaTb (ONpeAennTb, SBNAETCA arpervpoBaHHbIA 3k3eMnasp
60/bLIMM UAN HET) CYOBEKTUBHO A/15 KaXaol peanusauuun, U N03TOMY He ONpefesieHo B HACTOSLWEM CTaH-
fapre.

MpumeyaHune — CkasaHHOe Bbllle O3HA4YaeT, 4TO Mporpamma, obpabaTbiBaroLas 3K3eMNASPbl 0OGHLEKTOB
sa3blka EXPRESS, nmetowwmx aTpmbyThbl C arperMpoBaHHbIMU 3HAYEHWAMM, AO/DKHA NPOBEPSTh onpegeneHvne Tvna gaH-
Hbix HDF5. npeacrasnsiowlero ak3eMnnap oobekta s3blka EXPRESS, ans TOro 4tobbl yCTaHOBUTL, ONpeaeneHbl n
arpernpoBaHHble JaHHble B COCTaBHOM Tune gaHHbiXx HDF5 kak 06bekTHble ccblnikn HDF5 (Ha Habopbl AaHHbIX HDF5 B
cooTBeTcTBMM € 6.10.3), NGO Kak BCTPOEHHbIi Maccue HDF5 vnm tun ganHbix VLEN. Ona 06bekTHbIX TUNOB AaHHbIX
a3blka EXPRESS, y KOTOpPbIX HET aTpybyTOB C arpermpoBaHHbIMW 3HAYEHUAMW, NPeACcTaBeHHbIX B OTAe/bHbIX Habopax
naHHbIX HDF5, HMKakux AONOMHUTENbHBIX CTPYKTYP He TpebyeTcs.

6.10.3 Ok3emnasapbl 06beKTOB A3blka EXPRESS co cBfi3aHHbIMU C HUMKU Habopamu akK3eMnns-
poB arpermnpoBaHHbIX TUMNOB faHHbIX

Kak 6blno onpegeneHo Bbiwe, rpynna HDF5, cBA3aHHass C OOBLEKTHbIM TWUMOM [aHHbIX A3blka
EXPRESS, moxeT cofgepxaTb Habopbl faHHbix HDF5. npegcTtasBnsowme atpubyTbl C arpermpoBaHHbIMU
3HauveHuaMU (cMm. 6.8.3 n 6.8.4). OTHocuTenbHoe uMa Habopa gaHHbix HDF5. copepxalliero arpermpoBaH-
Hble ak3eMnAspbl A3blka EXPRESS, A0/MXHO UMETb Creayowmii Bua;

<schema_group_name> + /" + <er.tity_id> ¢ n_objects” + V a8 + "Aggr_ " m»
<attribute_id> * * <aggr_unique_id>.

Mpumep — Ha pucyHke 6 nokasaHbl Tpu Habopa gaHHbIX HDF5. cBA3aHHbIX C OAHUM O6BEKTHbLIM THU-
noMm faHHbix A3blka EXPRESS, oguH U3 KOTOPbLIX NpeAcTasnseT Auana3oH 06bekToB sfidblka EXPRESS, co-

oTBeTCTBYyWNA 06bEKTHOMY TUNY JaHHbIX C MMeHeM ‘representation”, a gsa Apyrux npeacTasnsioT
arpervpoBaHHble ak3eMnaapbl A3bika EXPRESS, aBnsatowmnecs 3HavyeHnamMun aTpubyTa "representation.items”.

PucyHok 6 — Habopsb! gaHHbix HDF5, cBA3aHHbIE C 3K3eMMNASPOM 06bEKTA 1 arperMpoBaHHbIMU
ak3emnasapamu a3bika EXPRESS
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Tak kak Kaxablii Ha6op aaHHbix HDF5 npefcTtaBnsieT e4MHCTBEHHbIN 3K3EMM/IAP arperMpoBaHHOro Tu-
na gaHHbiX A3blka EXPRESS, 10 ngeHtudmkatop Habopa fgaHHbix HDF5 cam no cebe pgoctaTouyeH ans
npeacTasneHnsa nageHTudgmrkaropa arpermpoBaHHoro Tmna gaHHbix a3bika EXPRESS.

6.10.4 CcbInik/M Ha 3k3eMnasApbl 06beKTOB A3blka EXPRESS

NaoeHTudgukaTop ak3emnnsapa o6bekta si3bika EXPRESS BK/1HOYEH B KQYECTBE YsieHa B COCTaBHOl Tun
AaHHbix HDF5, KoTOpblii npefcTaBnseT COOTBETCTBYIOWMIA 3k3eMnnsAp obbekTa. [laHHblil YneH [O/KeH
umeTb ums Entity-Instance-ldentifier n Tun gaHHbix HSTINTEGER. Ecnun Ha 06bekT a3bika EXPRESS ume-
eTCcsa CcCblfika OT Apyroro o6bekTa A3blka EXPRESS, To ccbifika Ha Hero fo/mkHa 6biTb co3faHa ¥ BKIYeHa
B KayecTBe uneHa B COCTaBHOW TUN faHHbIXx HDF5. koTopbIli NpefcTaBnseT CCbiNaloWniica Ha Hero 06bekT-
HbIli TN AaHHbIX. VIMA faHHOro YneHa [A0/IHKHO COBMaAaTh C MMEHEM COOTBETCTBYIOLLEro aTpubyta o6bekTa
a3blka EXPRESS. [aHHblii uneH OO0/HKEH OTHOCUTBLCA K COCTaBHOMY Tuny AaHHbix HDF5 u umeTb nms
_HDF_ INSTANCE_REFERENCE_HANDLE_. 3TOT cocTaBHOW TUM AaHHbIX AO/HKEH cofepXaTb ABa WH-
fexca. MepBblil MHAEKC fomkeH umeTb ums _HDF5_dataset_index_ u npefctaBnsiTb MHAEKC B MaccuBe
MMeH HabopoB AaHHbIX, XpaHaLWmniica kak aTpubyT (iso_10303_26_data_set_names) poauTenbCKONA rpynnbl.
B pelicTBUTENbHOCTY AaHHbIA aTpubyT ABNSIETCS MacCUBOM, COAepXalliMM MMeHa 06BbEeKTOB, COOTBETCT-
BylOLLMEe MMeHaM HabopoB AaHHbIX. PeanbHble uMeHa HabopoB AaHHbLIX POPMUPYIOTCSA C NOMOLLbLIO cor/a-
lweHuiA 06 umeHax, onpegeneHHbix B 6.10. BTopoli nHaekc gomkeH umeTb umsa _HDF5_instance_index_ u
yKasblBaTb Ha peasibHblli 3K3eMNAAP, XPaHALLMACS B HAbope AaHHbIX, Ha KOTOPbIWA ccbinaeTcst MHAeKc Habo-
pa faHHbIX.

Mpumep npusepeH B C.6.
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MpunoxeHue A
(o6sa3aTenbHoe)

O6o3HaueHve JOKyMeHTa

[lns oHO3HAYHOro 0603HAYEHNS MHAIOPMALMOHHOIO 0GbEKTA B OTKPLITO CUCTEME HACTOsALEeMY CTaHAapTy npu-
CBOEH crieaytoLnii naeHTudmkaTop obbekTa:

{ iso standard 10303 part(26) version(1)}
CMbICN aHHOro 0603HavYeHus yctaHoBneH B ICO/M3K 8824-1 n onucaH B ICO 10303-1.
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MpunoxeHne B
(cnpaBoyHoe)

TexHnyeckoe obcyxaeHune

B.1 BeepneHue

[laHHOe MpunoxeHne COAEPXUT 0BCYXAeHNe, KacatoLleecs B3aMMOCBA3N Mexay A3bikoM EXPRESS n ABONYHBIM
npeacTaB/ieHneM faHHbIX, onpegeneHHbIX Ha A3blike EXPRESS. Kpome Toro, onucaHbl npumepsl cueHapves, nogaep-
XMBaeMbIX HACTOSLLMM CTaHAapPTOM.

B.2 O630p HDF5

Monb3oBatensam, KoTopble Mano 3HakoMbl ¢ HDF5, cneayeT HayaTb C UFHOPUPOBAHUS Pas3HbIX CNOXHOCTEN, U
CKOHLIEHTPM1POBATLCA HA NPOCTOM UCMOJIb30BaHWUM OCHOBHBIX apXUTEKTYpHbIX 0ocobeHHocTell HDF5. 3akmovatowmxcs B
cnepyoLem:

- haiin HDF5 MOXeT cofepxaTtb AaHHble ¥ 06beKTbl MHOTMX TWUMOB (SIOrMYeckue rpynnmMpoBKX AaHHbIX, onpese-
NIeHNs TUNOB JaHHbIX, 6UTOBbIE 06pa3bl, 60/bLIME MACCUBBI AaHHbIX U T.4.);

- rpynna HDF5 (HDF5 Group) siBnseTcs nornyeckoii ctpyktypoii B HDF5. Mpynnel HDF5 cogepxat gpyrue rpynnbl
HDF5 n Ha6opbl faHHbix HDF5 (HDF5 Datasets). Fpynna HDF5 nogo6Ha MOHATWIO KaTasiora unv nankv B dpaiinosoi
CUCTEME KOMMbIOTEPA;

- rpynna HDF5 caMoro BEPXHEro YPOBHS Ha3biBAETCSH KOPHEBOIA rpynnoii (Root Group), u B kaxaom daiine HDF5
CyLLEeCTBYeT TO/IbKO OfIHa KOpHeBas rpynna;

- Habop faHHbIX HDF5 coaepxuT faHHble n3 dhaiina. Habop gaHHbix HDF5 cogepxuT onpefeneHvie TUMOB AaH-
Hbix HDF5 (HDF5 Datatypes), onpegeneHne pasmepHOCTel MaccrBa, KOTOpbIli B HEM COAEPXMTCS, HasblBaeMbIX Npo-
CTpaHCTBOM AaHHbIx HDF5 (HDF5 Dataspace), 1 caMm MaccuB AaHHbIX;

- TUN gaHHbix HDF5 MOXeT 6bITb NPOCTbIM UM COCTaBHbIM, NOAOBGHO TUMY AaHHBIX Struct B A3blke nNporpaMmmupo-
BaHus C. 1 MOXET UMETb UMS;

- MPOCTPAHCTBO AaHHbIXx HDF5 onpefenseT pasmMepHOCTU MaccuBa, a Takxe COAepXUT MHAOPMaLMIo O TOM. Kak
[JaHHbIA MaccyB XpaHUTCS:

- rpynnbl HDF5 1 Habopbl faHHbix HDFS MOryT nmeTb npukpensieHHble K HuUM atpubyTel HDF5S (HDF5 Attributes),
npefHasHayeHHble ANA 3a4aHNA HEKOTOPbIX XapakTepucTUK rpynnbl UM Habopa faHHbIX.

®opwmart ¢haiinos HDF5 6bi1 BbiGpaH B kayecTBe 6a30BOi TEXHOMOMMN A1 HACTOALLErO cTaHAapTa nocne uccne-
[10BaHWs1 TEKYLLEro COCTOSIHUSA CYLLIECTBYIOLLMX TEXHOOMH 06paboTkM ABONYHBIX AaHHbIX. CyLeCTBYIOLME TEXHOMNOTN
MMeIOT Be OCHOBHblE 06/1aCTN NPUMEHEHUS:

-TEXHO/OIMKN, NpefHa3HayYeHHble 419 nepeMeLleHns HebobWMX, HO MHOTOYUC/IEHHbIX NaKeToB WHopmauun no
ceTu, UCMNOosb3YHTCSA B OCHOBHOM B TeNIEKOMMYHUKALMOHHOM cchepe;

-TEXHOMOIMN, NpefHa3HayYeHHble 415 NOAAEPKKN OYEHb BO/bLUMX HABOPOB JaHHbIX C 3PMEKTUBHLIM AOCTYNOM K
UX YacTAM, UCMO/b3YIOTCS B OCHOBHOM B Hay4HOW cdhepe.

YuuTbiBas, 4To COO6LLECTBO, 06beANHAEMOe NogkoMUTETOM SC4 «[pon3BOACTBEHHbIE JaHHbIE» TeXHUYeCcKoro
KomuTeta 184 MICO «Cuctembl aBTOMaTU3auum npon3BOACTBa U UX UHTErpauus», OTHOCUTCA K NPOM3BOACTBEHHbLIM 1
TEXHUYECKVM OTpac/isM 3KOHOMUKW, HauBbICLLUNE NMPUOPUTETHI Bbi/bl OTAaHbI TPE6OBaHWAM NOALEPXKKN OOMbLUNX 06be-
MOB Ai@HHbIX. DTV Tpe6oBaHMsi XOPOLLO COracyloTCs C BO3MOXHOCTAMU U uensamu HDF5. koTopblii 1 6bi1 BblibpaH B
KayecTBe 6a30BOV TEXHOMNOMMN AN HACTOALLEero cTaHaapTa. OgHaKo 3TO He UCKIKYaeT Toro, YTo B GyAyLUMX pefakumsax
HacTosLLero ctaHjapTa 6yAyT UCNOoNb30BaHbl BO3MOXHOCTUN NpefCcTaseHns BOUNYHbIX aHHbIX, OCHOBAHHbIE Ha ApYyrux
6a30BbIX TEXHOMOMNAX.

OCHOBHbIM UCTOYHUKOM A/151 MOHUMaHUA TexHonorun HDFS5 asnsetca «PykosoacTBo nonb3osarens HDF5» [2].
rnasa 1 «Mogenb faHHbix HDF5 v cTpykTypa chaiinos». MNonb3oBaTensm HaCTOALWEro cTaHaapTa pekoMeHayeTcs Ha-
YyaTb CO 3HAKOMCTBA C 3TUM [JJOKYMEHTOM. ELLie Of4HUM BaXHbIM UCTOYHMKOM SIBMIsSieTCa «Y4ebHoe nocobre no HDF5» [4].

B.3 CueHapwuii ucnonb3oBaHus: BHewHue daiinsl HDF5

Ha6opb! AaHHbIX HDF5 mMoryT npeactaBnsTb AaHHble, onpegeneHHble B EXPRESS-cxeme. Kak 3T0 onpeesnieHo B
HacToslem cTaHgapTe. OAHMM 13 NPEMMYyLLECTB AaHHOTO MeToAa ABAAETCA TO. YTO He TpebyeTcs HuMKakoin moamdka-
uum ncxogHoli EXPRESS-cxembl.

B fononHeHve k meTofy 0TO6paxeHUs AaHHbIX, onpeAeneHHbIX Ha a3bike EXPRESS, HenocpeAcTBeHHO Ha dhaii-
nbl HDF5 MOXHO ucnonb3oBatb dhaiinsl HDF5S kak yacTb 06MeHHOro Habopa AaHHbIX, B KOTOPOM Ha chaiin HDF5 gaetcsa
CCbl/IKa 13 NpefcTas/ieHns AaHHblX, onpefeseHHbIX Ha A3bike EXPRESS, ocHOBaHHOrO Ha Apyrux MeTofax peanvsaumum
komnnekca NCO 10303.

MpeumMyLLecTBO BTOPOro MeTofa 3akioyaeTca B ToM. 4To HDF5 ucnonb3yeTcs Tobko ANa 601bWwuX 06bEMOB
[JaHHbIX B Tabnuue, Ana koTopoit TpedyeTca addpekTnBHas 06paboTka. [aHHble B Tabmue MoryT 6biTb CO3faHbl Npu-
NOXEHMEM. KOTOpOe Hu4Yero He 3HaeT o A3blke EXPRESS. [aHHble, onpefeneHHble Ha A3blke EXPRESS, npeacrasns-
10T 06011 ynakoBaHHbIi MaccuB, KOTOpPbI f06aBAAET CeEMaHTVKY kK Habopy AaHHbIX HDF5.

B paHHOM cueHapumn ncnonb3oBaHus caiin HDF5 MoXeT paccmaTpuBaTbCs kak Tabnuua ¢ gaHHbIMU. Tabnuvua c
[JaHHbIMW T/IOKET Takke MoaenupoBatbcs kak 06bekT B EXPRESS-cxeme. lNpumepoM Takoro o6bekta sBnsetcs
explicit_table_function, onpegenenHbiii B8 MICO 10303-50. O6BEKT, ABNSIOWMIACS TaGNMLEn C AaHHLIMU, MOXET TakKxke
6bITb 3k3emMnnsapom obbekTa extemally_detinedjtem, onpegenexnHoro B MICO 10303-41. KOTOpbIi ANsi CBOErO onpefe-
NleHns ccblnaeTca Ha Habop AaHHbIX HDF5.

Cnocob “cnonb3oBaHusa Tabnuupl C AaHHbIMU AN1A NPeACcTaBNeHns U3MEHEHNS XapakTepUCTUKA OTHOCMTE/BbHO ne-
pemeHHoit onuncaH B ICO 10303-51. Kpome Toro, B ICO 10303-51 mcnonb3yeTcs 06beKT representabon_context. onpeae-
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NeHHbIn B ICO 10303-43.

B.4 CueHapuii ucnonb3osaHus: KOHTpOb 1 NpoBepka TennoBoro 6anaHca

KoHTponb 1 npoBepka Tennosoro 6anaHca ABnsieTcss 06bMHbIM JelicTBMEM B Mpouecce co3faHns naenus. Kox-
KPETHbIM NPUMEPOM [aHHOr0 AENCTBUA B adpOKOCMUYECKOW MPOMbILLIEHHOCTU SIBSEeTCS TecTUpoBaHWe TernsoBoro
6anaHca (TB), KOTOPOE BLINOMHAETCA /1A TOr0, YTOObLI NPOBEPUTB, YTO peasibHoe n3fesnime MYHKLMOHUPYET NPaBubHO.

Bo Bpems TecTupoBaHua Tb kocMuyeckuii annapar noMeLlaeTcsi B rpaHuyHble YC/I0BUS AKCNlyaTaumm u pabota-
€T B HUX B YCJ/IOBUSAX, MAKCUMa/IbHO MPUO/IMKEHHBIX K YC/TOBUSIM PeasibHOro KOCMUYECKoro noneta. 3t ycnosus pabo-
Tbl NOAAEPXKMBAIOTCA [OCTATOYHO MNPOAO/DKUTENIbLHOE BPeMs [/ TOro, 4Tobbl 060pyfoBaHMe [OCTUII0 COCTOSHUA
TEnsoBOro pasHoBecus. ocne AOCTUXKEHNS YCTONYMBOrO COCTOSIHUSA, MOJyYeHHbIe AaHHble NCMOMb3YIT 415 CpaBHe-
HUA pe3yNbTaToB TECTMPOBAHUA C aHA/IMTUYECKMMMN pacyeTamu AN5 AaHHbIX YCrnoBuiA. O6bIYHO HEKOTOpble MOMpaBku
[O/MKHbI ObITb BHECEHbl B UMUTALMOHHYI0 MOAE/b, A1 TOro YTo6bl NOAYYMTb YAO0BNETBOPUTE/IbHOE COOTBETCTBUE
Mexay peasibHbIM NoBEeAeHNEM KOCMUYECKOTO annapara v ero nosefeHuem, npejckasaHHbIM Ha OCHOBe Mogenu. Te-
nepb MMUTaLMOHHAA MOAENb CUMTAETCH «KOPPEMPOBaHHOM» W [MOXET ObiTb MCNONb30BaHa ANS NpeAckasaHuii nose-
[eHNsA KOCMWUYECKOro annapara BO BPeMsi PeasibHOro Mosieta, KOTOpoe CYMTAEeTCs MakCUMaslbHO MPUBIKEHHBIM K
peasibHOCTW.

Mpu 06bIYHOM TecTnpoBaHuM TB KOCMMYECKOro annaparta YMCcno AaTYNKOB (OBGbIYHO 3TO JATUMKM TeMnepaTypbl)
MOXET HaxoAuTbCsA B AnanasoHe OT MeHee COTHW A0 HECKOSIbKMX COTeH. Kpome Toro, B npouecce TeCTUpOBaHWA WC-
MO/b3YHOTCA MOMETHbIE AATUMKM, YUC/IO KOTOPbIX MpeBbiwaeT 50. Bce 3T AaTumky onpawumnBatoTcs ¢ 60/bLUION YacTo-
TO. ANS TOrO YTOObI KaK MOXHO paHblue npeaynpeauTb O BO3HMKHOBEHWW HeXenaTesfbHbIX COCTOSHUA U BblgaBaTb
ynpaensiolwye CUrHasbl C HyXHOM 4acToTON. MNokasaHusi OT BO/bLUMHCTBA U3 3TUX JATUMKOB 3amnuCbiBAIOTCA He pexe
O/IHOTO pasa B MUHYTY.

TectpoBaHvie TB MOXeET A/INTbCA OT HECKO/IbKUX AHEN 4,0 HECKOMbKUX HefleNb, B pe3ysibTaTe Yero 3anucbiBatoT-
CS MWINIMOHBI MOKa3aHWi AaTunKoB, a pasmep haiisioB ¢ faHHbIMK AOCTMraeT rurabaiitoB. He sBisieTca UCKIOYEHNEM
TO, YTO HEKOTOpPble M3 3TUX [aHHbIX MOCTYNalT U3 pas3HbIX MeCT OT Cy6noApsAyMKOB, KOTOPblE WUCMOMb3YIOT pasHble
nporpamMmmMHble cpefcTBa.

Bce cka3aHHOe Bbllle NPUBOAUT B HEOOXOAMMOCTU BbIMNO/IHEHUS [BYX YTOMUTE/IbHLIX W YpEBaTbIX OLUMGKaMu
nelicTBuiA:

- UHTErpauus faHHbIX;

- obecneyeHve JOCTYNHOCTU TECTOBbIX JaHHbIX 415 CPeACTB UMUTALMOHHOIO MOAE/IMPOBAHMS.

Vcnonb3oBaHne ABOVYHOrO NpeacTaB/eHna JaHHbIX, onpefesneHHbiX Ha A3bike EXPRESS, 3HauuMTenbHO cokpa-
WaeT BpeMsi, Heobxo4nmMoe A8 BbINOJIHEHNSA YKa3aHHbIX AEACTBUN, W, Kpome TOoro, AOMoSHUTENbHO obecneuvBaeT
BO3MOXHOCTb [JO/ITOBPEMEHHOIO COXPaHEeHUs U U3B/IeUeHNs AaHHbIX. 3TO gocTuraetcs 6narogaps Tomy, uto obecneun-
BaeTCsA BO3MOXHOCTb WCMO/b30BaHNA MOAENN aHHbIX, KOTopasi MOXeT BblTb paspaboTaHa Mnof, 3akasuuka u npeacras-
NeHa Ha psafe A3blkos, Hanpumep UML nam EXPRESS, npu Hanvumy BbICOKOI(PHEKTMBHOIO MexaHu3ma apXvuBupoBa-
HUA 1 n3BNeYeHns gaHHbix (HDF5).

Ha pucyHke B.1 npegcraBneHa TakCOHOMUA MHAOPMaLMK, OTHOCALLEHCA K TecTupoBaHuto TE. OHa MOXeT 6bITb
“crosib3oBaHa /151 pa3paboTky 3aKka3Hoi MOAENV AaHHbIX U 0TO6PakeHa Ha CyLEeCTBYHOLLYI MOAEsb AaHHbIX, Takyto
kak STEP-NRF. Ecnv npecnegyeTcsi Uefb peasbHOl AeMOHCTPaLMN UCNOb30BaHUS ABONYHOIO NPeACTaBeHNs AaH-
HbIX. onpefesnieHHbIX Ha f3bike EXPRESS, To faHHble AN peanm3auum 1060l 13 aTuxX Mogesneit MoryT GbiTb NOyYeHb.

B.5 Mpoun3BObHbIA JOCTYN U HaBUrauus

B xone pa3paboTkn TpebGoBaHWiA, OTHOCALLMXCA K HACTOALLEMY CTaHAapTy, Oblna BbisiBieHa HE06X0AUMOCTbL NoA-
JepXKN MPoM3BOSIbHOTO AocTyna U 3dhdhekTVBHOW HaBuraumm s o4eHb 6OMbLIMX HABOPOB AaHHbIX. TexHWYeckuii
aHann3 CyLecTBYHOLMNX BO3MOXHOCTEW yNpaBneHns o4eHb GONbLUMMK ABOUYHLIMWU HAabopamu AaHHbIX Nokasan, 4YTo
[aHHOe TpeboBaHWe He MOXET ObITb BbIMO/IHEHO MPW MOMOLUY KaKOM-NM60 13 AOCTYMHbIX TEXHOMOTWIA. ViccnepgoBaHus
no noadepxke AaHHOro TpeboBaHWA NPOAO/MKANTCA, M OCTaeTCs HaAesTbCs, Y4To Oyaylwas pefakums HacTosLero
CTaHfapTa 6yaeT yuuTbiBaTh faHHOe TpeboBaHve, ecnun 6yaeT AOCTYyNHa COOTBETCTBYHIOLLAA TEXHOOMMS.
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Mpunoxexne C
(cnpaBoyHoOE)

Mpumepsl

C.1 BeepgeHue

[laHHOB NMpUNOXeHVe COAEPXUT HECKObKO MPYMEPOB TOr0, Kak MPUMEHSIOTCS Npasuia 0TOGPaKeHNs, onpeaeneH-
Hble B HacTosILLEeM cTaHgapTe. B npumepax ncnonb3osaH APl HDF5. paspa6oTaHHsbliii [pynnoit HDF5.

B npuBeAeHHbIX MprMepax 1MCnosb3oBaHbl (PYHKLMK 1 TUMbI AaHHBIX, 06bSAB/IEHHbIE B CiedytoLLeM thparMeHTe Koaa:

¢ifndef EXAMPLES
+define EXAMPLES

¢include "hdf5.h"

edefine NUMBER_OF_ENTITLES 4
edefine NO_OF_PPOINTS 4
edefine NO_OF_MANY_POINTS 25

hid_t file_id;

hid_t instance_reference_tid;

long instar.ee_reference_tid_size;

char *defined_entity_names(NUMBER_OF ENTIT1ES);
char *entity_names:NUMBER_OF_EKTITIES];

herr_t define_instance_referen.ce (hid_t group_id);

herr_t define_compound_point(hid_t group_id, hid_t “*pp_tid>;

herr_t define_compound_line(hid_t group_id, hid_t col_tid,

hid_t "11_tid>;

herr_t define_colour_enumeration(hid_t group_id, hid_t »eenum_col_tid);
herr_t define_compound_colour(hid_t group_id, hid_t eenum_col_tid,
hid_t “*cc_tid);

herr_t define_aggr_reference<hid_t group_id, hid_t aggr_tid,

char *aggr_id, hid_t *aggr_ref_tid);

herr_t create_schema_group(hid_t file_id, char *group_name,

char *schemaname, hid_t Aggroup_id);

herr_t create_pop_group(hid_t file_id, char *group_name,

char *schema_name, hid_t *ggroup_id);
herr_t create_ppoints(hid_t group_id, h
herr_t create_llines(hid_t group_id, hi
hid_t define_nested_real_aggr(void);
herr_t create_nested_real_aggr(hid_t groupid,

hid_t vlen_of _vlen_double_tid, char “ buffer) ;

hid_t define_nested_point_aggr(hid_t p_tid);

herr_t create_nested_point_aggr<hid_t groupid,

hid_t vlen_of_vlen_p_tid);

hid_t define_nested_ref_aggr(void);

herr_t create_many_points<hid_t group_id, hid_t p_tid);

herr_t define_compound_land_survey<hid_t group_id, hid_t *Ills_tid);
herr_t create_survey(hid_t popid, hid_t Is_tid,hid_t p_tid);
herr_t create_nested_real_array<hid_t group_id);

long get_dataset_index(char *entity_name);

id_t p_tid);
d_t 1_tid);

enum colors_t (vvoid,red, green, blue, white, black);

typedef struct inst ref t (
long dataset_index;
long instance_index;

) inst_ref_t;

typedef struct point_t (
long set_ur.set_bitmap;
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long id;

double x;

double vy;
f point_t;

typedef struct colour_t <
set_ur.set _bitmap;
es_colour;
enum colors t e colour;

long
char

\ colour_t;

typedef struct lline_t (
set_unset_bitmap;

long
long

struct inst_ref_t
struct inst_ref_t

colour_t
} lline_t;

id;

startp;
er.dp;

colour;

dendif /* EXAMPLES -/

C.2 OTo6paxeHne o6bsABNeHNA EXPRESS-cxeMbl
Cnegyowan EXPRESS-cxeMa MCNosb3yeTcs B KaUecTBe KOHTEKCTHOWM CXeMbl BO BCEX NpumMepax, NpYBEeAEHHbIX B

AaHHOM NPUIOXEHUN.

SCHEMA geometry;

TYPE Colour - ENUMERATION OF

(
wolD,

RED,
GREEN,
BLUE,
WHITE,
BLACK

)
ENDJFYPE;

TYPE SSTRAING - STRING;

END_TYPE;

TYPE CColour - SELECT(Colour,SSTRING);

END_TYPE;

ENTITY Line;
colour

- CColour;

startp : POINT;

endp
END_ENTITY;

ENTITY Point;

X I REAL;
y :© REAL;
END_ENTITY;

- POINT;

ENTITY Land_survey;

country

properties

altitudes
£ND_ENTITY;

END SCHEMA;

:STRING;
:LIST OF
LIST OF

LIST OF POLYGON;
LIST OF LIST OF ALTITUDE;

FOCT P NCO/TC 10303-26—2015
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Cnegytowasn yHKUMA nokasbiBaeT, kak 0TobpasuTe EXPRESS-cxemy Ha rpynny HDF5. BxogHbiMy napameTpamu
[aHHOW DyHKUMMN ABNATCA: ugeHTudmkarop daiina HDF5: umsa cosgasaemoii rpynnbl HDF5; nmsi EXPRESS-cxembl.
MocnefHwin napameTp — 'ggroupjd’ ABNAETCA BbLIXOAHLIM NapaMeTpoM, KOTOPbIA COAEPXUT MAEHTUMUKATOP HOBOM
cosgasaemoii rpynnsl HDF5. MpaBuna, Mcnosb3oBaHHble A1 peasim3aummn aHHOro 0TOGpaKeHUs, onmcaHsl B 6.5.

¢include <strir.g.-h>
¢include "hdf5.h"
¢include "examples.h"

herr_t create_schema_group(hid_t file_id, char *group_namef
char *schema_name, hid_t *ggroup_id)
<

herr_t rstat;
hid_t group_id;
hid_t attr_id;
hid_t string_tid;
hid_t scalar_tid;

rstac - -1;

*ggroup_id - -1;
group_id H5Gcreate<file_id, group r.ame, H5P_DEFAULT, H5P_DEFAULT,
H5P_DEFAULT);
if<group_id > 0) |
*agroup_id - group_id;

string_tid - H5Tcopy(H5T_C_S1);
H5Tset_size (strir.g _tid, strlen <schema_name)+l) ;
scalar_cid - H5Screate<H5S_SCALAR);

attr_id - H5Acreate (group_id, "iso_10303_26_schema", string_tid,
scalar_tid, H5P_DEFAULT, H5P_DEFAULT) ;
rstat - H5Awrite <attr_id, string_tid, 3chema_r.ame) ;

)

return(rstat);
|
Cnepylowmii hparMeHT TekcTa NpeAcTaBnseT pacnevartky pesynbtupytowero chaiina HDF5, nonyyeHHoro nocne
BbINO/IHEHVSA NPEACTaBEHHON Bbile (PYHKUMW. Pe3ynbTUpyoLmii TeKCTOBbIN thalin co3gaH yTunuTtoin pacnevatkn HDF5
(HDF5 dump). OH CTpyKTyprpoBaH B COOTBETCTBUM C CUHTaKCUCOM A3bika onpeenenus gadHbix HDFS (DDL).

HDF5 "example.h5" {
GROUP ™"/
GROUP *"Geometry_encoding” (
ATTRIBUTE "i1ao_10303_26_schema" (
DATATYPE HS5T_STRING {
STRSI2E 16;
STRPAD H5T_STR_KULLTKRM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_S1;
|
DATASPACE SCALAR
DATA (
(©0): "Geometry_schema"

)

C.3 MNpepctaBneHne coaepXumMoro AaHHblX, onpefesieHHblx Ha A3blke EXPRESS, B HDF5

CnepytwoLwas qyHKLMA AeMOHCTpYpYeT co3gaHue rpynnbl HDF5. cogepxalleii faHHble, onpeaesnieHHbIe Ha A3blke
EXPRESS, 13 NpvBeAeHHOI Bbllle KOHTEKCTHOM cxeMmsbl. MpaBuna, npumeHsiemMble A1s1 BbINOIHEHUSI 4aHHOro oTobpa-
XeHusl. onucaHsbl B 6.3.3.

Heobxoaumo yyecTb, 4To rnobansbHas nepemeHHass mdefined_entity names' nHuymanmsvpoBaHa B r/1aBHON Npo-
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rpamve {av. C.10).

(einclude <string.h>
(e¢include "hdf5 .h"
~include "examples.h”

herr_t create_pop_group(hid_t file_id, char *"group narr>e,
char *schema_name, hid_t *ggroup_id)

f

o3 3 535 53

r_t rstat;

|t group_id;
-t attr_id;

-t string_tid;
_t
t

- D
|0 O 00 O=

scalar_tid;
B string_array_tid;
ze_t array_dim;l);

O -

rstat - -1;

*ggroup_id - -1;

group_id - H5Gcreate(file_id, group_name, H5P_DEFAULT, H5P_DEFAULT,
H5P_DEFAULT) f

if(group_id > 0) j
*ggroup_id - group_id;

strmg_tid - H5Tcopy(H5T_C_S1);
H5Tset_size(string_tid, strien(schema_name)+l);
scaiar_tid - H5Screate(H5S_SCALAR);

attr_id - H5Acreate (groupid, "iso_20303_26 data', string_tid,
scalar_tid, H5P_DEFAULT, H5P_DEFAULT);
rstat - H5Awrite (attr_id, strir.g_tid, schema_name) ;

array_dim;0] - 4;

rstat - H5Tset_size(stringtid, H5T_VAR!ABLE);

string_array_tid - H5Tarray_create2(string_tid, 1, array_dim);
attr_id - H5Acreate (group_id, "_10303_26 data_set_nairies",
string_array_tid, scaiar_tid, H5P_DEFAULT, H5P_DEFAL"LT) ;

rstat * H5Awrite (attr_id, strir.g_array_tid, defined_entity_names) ;

)

return(rstat);

Cregytowmii oparMeHT TekcTa NpeacTaBsieT pacneyarky pesy/bTupytoliero daiina HDF5, nosyyeHHoro B pesysb-
Tare BbINO/IHEHWS NPUBEAEHHON Bbillie DYHKUMN.

HDF5 "example.h5" (
GROUP "'/™

GROUP "Geometry_population" (
ATTRIBUTE " 10303 26 data_set r.arr.es"
DATATYPE H5T_ARRAY ( [4] H5T_STRING {
STRSI2E HST_VARIABLE;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5I C SI;

|
DATASPACE SCALAR

DATA (
©): [ "Point"™, "Many Point'”, "Line", "Land_survey" *
}

)
ATTRIBUTE "iso_10303_26_data" {
DATATYPE H5T_STRLNG {
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STRSIZE 16;

STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCIi;
CTYPE H5T_C_S1;

)
DATASPACE  SCALAR
DATA \
(0): "Geometry_schema

)

C.4 OTo6paxeHne 06 bEKTHbIX TUNOB AaHHbIX A3blka EXPRESS

Cnepyowwas yHKUMS 4EMOHCTPUPYET 0TOGPaXeHne 06bLEKTHOrO TMNna AaHHbIX sisblika EXPRESS Ha cocTaBHOl
TMN gaHHbix HDF5 ¢ ucnonb3oBaHnem APl HDF5. B yacTHOCTW, MokasaHo kak 06bekT "Point" sisbika EXPRESS, onpe-
[eneHHbIli B NPMBEAEHHOI Bbille KOHTEKCTHOW cxeme, oTobpaxaeTcs Ha HDF5. lMpasuna, npyMeHsiemMble AN BbINOA-
HEeHUA fJaHHOro oTobpaxeHus, onucaHsl B 6.6.

[ RN -
// Define Point:

/1

// Only simple types are encoded is this case

herr_t defir.e_compour.d poir.t (hid_t group_id, hid_t “*pp_tid>
i

herr_t rstat;

hid_t p_tid;

*pp_tid - -1;

1

// Create named compound type for POINT

1
p_tid - H5Tcreate (H5T_COMPOUND, sizeof(point_t));
if(rstat - H5Tinsert(p_tid, 'set_unset_bitmap", HOFFSET<point_t,
set_ur.set _bitmap) , H5T_NAT1VE_LONG) ) goto err;
if (rstat - H5Tinsert (p_tidf "Entity-Instar.ce-ldentifier"”,
HOFFSET(point_t, id), H5T_NATIVE_LONG)) goto err;
if (rstat - H5Tinsert (p tid, "X, HOFFSET<poir.t t, X),
HS5T_NATIVE_DOUBLE)) goto err;
if(rstat - H5Tinsert(p_tid, "y", HOFFSET<point_t, vy),
HS5T_NATIVE_DOUBLE)) goto err;
if(rstat - H5Tcommit2(groupid, 'Point", p_tid,H5P_DEFAULT,
H5P_DEFAULT ,H5P_DEFAULT>) goto err;
epp_tid - p_tid;

err:
return (rstat);

)

Cnegyowuii (hparMeHT Koga MCMosb3yeTcs 4Nl HanosiHeHus aiina HDF5 ¢ NOMOLLbIO CO3AaHUs 3K3eMN/sipoB

cocTaBHOrO Tuna fJaHHbix HDF5. npefcTasnsiowero o6bekt “"Point”, kak 3To onpeAeneHo  chyHKuuel
"define_compound_point".

¢include "hdf5.h"
sinclude "examples.h"

edefine NO_OF PPO3NTS 4

I
// Create Points:

28




FOCT P NCO/TC 10303-26—2015

1
// Exemplifies how the Point Compound type, defined by means of the
// define_compound_point function, 1is used to populate Points on
// an HDF5 dataset.
// Geometrically the Points make up corners of a square (0,0>, (100, O) ,
// (100, 100), (0, 100)
It-
herr_t create_ppoir.ts (hid_t group_id, hid t p_tid)
{

herr t rstat;

hid_t point_dataset;

hid t myspace;

hid_t obj_group;

hsize_t mydimJ1J;

point_t ppoints(NO_OF_PPOINTSI;
1
// Populate the points in a memory buffer
1

ppoints(0J.set_unset_bitmap - 7;
ppoints(0).id - O;

ppoints @Wj.x - 0

ppoints (0J .y "m 0 ;
ppoints(1J.set_unset_bitmap - 7;
ppoints(l;.id - 1;

ppointsflj.x - 100.;
ppoint3(1J.y - O.;
ppoints[2].set_unset_bitmap - 7;
ppoints[2].id - 2;

ppoints[2].x - 100.;
ppoints(2j.y - 100.;

ppointe (3) .set_unset_bitmap - 7;

ppoints(3).id - 3;
ppoints f3) .x - 0.;
ppoints[3J.y - 100.;

11

// Create the group that shall contain the dataset

11
objgroup - H5Gcreate(groupid, »Point_objects"™, H5P_DEFAUI1T,
H5P_DEbAUL7, HS5P_DEFAULT);

/1

// Create the dataset that shall contain the Points

11
mydimfO; - NO_OF_PPOINTS;
myspace - H5Screate_simple(@, mydim, NULL);
point_dataset - HS5Dcreatel (obj_group, ,Point_in3tances", p_tid,
myspace, H5P_DEFAULT);

/1
// Write the Points to the dataset

/1
rstat - HS5Dwrite(point_dataset, p_tid, H5S_ALL, H5S ALL,
H5P_DEFAULT, ppoints);

return(rstat);

29



FOCT P MCOITC 10303-26—2015

Cnepytowuii oparMeHT TekcTa npeAcTaBnseT pacneyartky pesynbtupytowero aiina HDF5. nonyyeHHoro B pe-
3ynbTaTe BbIMO/IHEHVS NPUBEAEHHbIX Bbille ABYX (MyHKumiA. Onpegenenne HDF5 o6bekTa "Point” a3bika EXPRESS,
co3faHHoe ¢ nomoLbto hyHkumn “define_compound_point". npeacTtaBneHo cocTaBHbIM TUMOM AaHHbIX "Point". Habop
AaHHbIX "Point_ instances" coaepXUT MHOXECTBO 3K3eMMN/1Sp0B, CO34aHHbIX C NOMOLLbIO OyHKLMK “"create_ ppoints*.

HDF5 "example.h5"™ { GROUP "/* { GROUP ™"Geoir.etry_encoding” {
ATTRIBUTE "iso_:0303_26_schema"™ {
DATATYPE H5T_STRIKG [
STRSIZE 16;
STRPAD H5T_STR_KULLTERM;
CSET H5T_CSET_ASCI1;
CTYPE H5T_C_S1;

)
DATA3PACE SCALAR
DATA 1
(0>: "Geometry_schema™

)

I)DATATYPE "Point" H5T_COMPOUND ({
H5T_STD_132LE "3et_ur.set_bitmap";
H5T_STD_132LE "Entity-Instance-ldentifier";
H5T_IEEE_F64LE "X';
H5T~1EEE_F64LE "y';

)

()EROUP "Geometry_population™ (
ATTRIBUTE ™_10303_26_data_set_names™ (
DATATYPE H5T_ARRAY [ [4] HS5T_STRING {
STRSI12E H5T_VARIABLE;
STRPAD H5T_STK_EULLTERM;
CSET H5T_CSET_ASC11;
CTYPE H5T_C_S1;

) )
DATASPACE SCALAR
DATA \
(©>: ( "Point", "Many_Point", "Line", '"Land_survey" ]

o)
i

ATTRIBUTE "iso_10303_26 data" {
DATATYPE H5T_STr7nG <
STRS1ZE 16;
STRPAD H5T_STK_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_S1;
)
DATASPACE SCALAR
DATA \
(): "Geometry_schema
)
>
GROUP "Point_objects" {
DATASET "Point_iri8tances”™ 1
DATATYPE ''/Geometry_encoding/Point"
DATASPACE SIMPLE {7 4 )/ <4 > F
DATA {
(0)r {
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C.5 OTo6paxeHne nepeyncnsemMbiXx TUNOB AaHHbIX A3blka EXPRESS Ha HDF5

Cnepytowan dyHKLMA AeMOHCTPUPYET 0TOBPadkeHe NepeymncisemMoro Tuna AaHHbix ssbika EXPRESS Ha nepe-
yncnsemblii TMN gaHHbix HDFS ¢ ucnonb3oBaHnem APl HDF5. B 4acTHOCTW, NOKa3aHo, Kak Nepeyncsisemblii TUn AaHHbIX
'Colour- a3bika EXPRESS, onpefieneHHblil B NpMBELEHHON Bbille KOHTEKCTHOW cxeme, oTobpaxaeTtcs Ha HDF5. Mpasu-
Na. NpUMeHsieMble 4151 BbIMOJIHEHWA AaHHOro 0TO6paxeHus, onucaHsl B 5.8.1.

rr- - - - - e e oo Commommomoseaee e eaereraenaees
// Define enumeration:

1

// Exemplifies how enumeration types are encoded

herr_t define_colour_enumeration(hid_t group_id, hid_t *eenum_col_tid)
|

herr_t rstat;
short enum_val;
hid t enum col tid;

Aeenum_col_tid - -1;
enum_coi_tid - H5Tcreate (H5?_ENUM, sizeof(short));
if (rstat - H5Tenum_insert (enum_col_tid, "w01D", (enum_val-0,
&enum_val))) goto err;
if(rstat - H57er.um_insert(enum_col_tid, "RED" ,<enum_val-i,
&enum_val>)) goto err;
if(rstat - H5Tenum_insert(enum_col_tid, "GREEN",(enum_val-2,
&enum_val))) goto err;
if(rstat - H5Tenum_insert(enum_col_tid, "BLUE"™ , (enum_val-3,
&enum_val))) goto err;
if(rstat - H5Tenum_insert(enum_col_tid, "WHITE",(enum_val-4,
&enum_val))) goto err;
if(rstat - H5Tenum_insert(er.um_col_tid, '"BLACK",(enum val-5,
&enum_val))) goto err;
if (rstat - H5Tcommit2 (group_id, "Colour?, enum_col_tid, H5P_DEbAULT,
H5P_DEFAULT ,H5P_DEFAULT)) goto err;
*eenum_col_tid - enum_col_tid;

err:
return(rstat);
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Cnegytowmii doparMeHT TekcTa NpeacTaBaseT pacneyartky pesynbTupytowero daiina HDF5. nosmyyeHHoro B pe-
3ynbTate BbinosHeHus dyHkuun “define_colour_enumeration”. OnpegeneHne HDF5 nepeuncnsemoro Tuna AaHHbIX
"Colour' si3blka EXPRESS npefcTasiieHo nepeyncsisemsiM TUNom gaHHsix “Colour' HDF5. B aHHOM npumepe H1 OfuH
13 3K3eMNNAPOB He 6blN HAMNOMHEH AaHHLIMU, MO3TOMY COOTBETCTBYOLLAA KOHCTPYKUMA HDF5. npefcTaBnsiowas AaH-
Hble. nycTa

HDF5 "example.h5"™ \
GROUP "/ {
GROUP "Geometry_encoding" 1
ATTRIBUTES "iso_10303_26_schema" 1
DATATYPE H5T_STRING~{
STRSIZE 16;
STRPAU H5T_STR_NULLTERM;
CSET H5T_CSET_ASCI1;
CTYPE H5T_C_S1;

)
DATASPACE SCALAR
DATA {
(0): "Geometry_schema

)

)
DATATYPE 'Colour'™ H5T_ENUM <
H5T STD_I116LE;

"Wo1D" 0;
"RED" 1;
*GREEN" 2;
"BLUE" 3;
“WHITE" 4;
"BLACK" 5;

);

GROUP "Geometry_population™ 1
ATTRIBUTE " _10303_26_data_set_names" |
DATATYPE H5T_ARRAY { [4* H5T_STRING (
STRSIZE HS5T_VAR1ABLE;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_S1;

DATAS%ACE SCALAR
DATA {
(©>: [ "Point”, "Many_Po:nt", "Line", "Lar.d_survey" 1

)

&TTRIBUTE Hi30_:0303_26_data” ?
DATATYPE H5T_STRING \
STRSIZE 16;
STRPAD H5T_STR_imLTERM;
CSET HST_CSET _ASCII;
CTYPE H5T C sit

)
DATASPACE SCALAR
DATA {
(©0): "Geometry_schema™

)

R —
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C.6 MNpepacTaBneHne BbibMpaemoro Tuna gaHHbolx a3bika EXPRESS, cogepxalyero pasHble TUMbl faHHbIX,
B HDF5

Cnepytowasn yHKLMS AEMOHCTpUpYeT oTobpaxkeHve BbiGMpaeMoro Tuna AaHHbIxX s3blka EXPRESS Ha coctas-
HOW Tvn gaHHbIX HDF5 ¢ ncnonb3oBannem APl HDF5. B yacTHOCTM, NokasaHo, Kak BblbvMpaemsblii Tvn gaHHbix ‘ Ccolour”
A3blka EXPRESS, onpefeneHHblli B NPUBEAEHHON BbIlLe KOHTEKCTHOW cxeme, oTobpaxkaeTcst Ha HDF5. Mpasuna, npu-
MeHsieMble 4151 BbINMOSIHEHNS AAaHHOro 0TO6paxeHns, onvcaHbl B 5.8.2.3.

L LR LR e —————— —

// Define Colour:

1

// Exemplifies how select types are encoded

[]-— . - e ——

herr_t define_compound_colour (hid_t group_id, hid_t eer.um_col_tid,
hid_t *cc_tid)

t herr_t rstat;
hid_t c_tid;
hidt string_tid;
*cc_tid — 1;
string_tid - HBTcopy(H5T_C_S1);
if(rstat - H5Tset_size(string_tid, H5T_VARIABLE)) goto err;
1
// Create named compound type for COLOUR
1
c_tid - H5Tcreate (H5T_COMPOUND, sizeof(colour_t));
if(rstat - H5Tinsert(c_tid, 'select_bitmap'™, HOFFSET(coiour_t,
select_bitmap), H5T_NATIVE_LONG)) goto err;
if(rstat - H5Tinsert(c_tid, "s_colour", HOFFSET(colour_t,
s_colour), string_tid)) goto err;
if(rstat - H5Tinsert(c_tid, "e_colour”™, HOFFSET(colour_t,
e_colour), eenum_col_tid)) goto err;
ifT (rstat - H5Tcomrait2(group_id, ‘CColour™, c_tidfH5P_DEFAULT,
H5P_DEFAULT ,H5P_DEFAULT)> goto err;
*cc_tid - c_tid;
err:
return(rstat);
}

Cnepyrowmin oparMeHT TekcTa npefcTaBnseT pacnevatky chaiina HDF5, nokasbiBatollylo, Kak peasibHO BblOW-
paemblii TN AaHHbIX “Ccolour” a3bika EXPRESS kogupyeTcsi B HDF5.

HDF5 "example.h5" (
GROUP »/" \
GROUP *"Geometry_encoding"” (
ATTRIBUTE "iso_10303_26_schema™ (
DATATYPE H5T_STRLNG (
STRSIZE 16;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASC11;
CTYPE H5T_C_S1;

DAT%SPACE SCALAR
DATA (
(0): '"Geometry schema"
|
>
DATATYPE "CColour'™ H5T COMPOUND {
H5T_STD_132LE "select_bitmap™;
H5T STRING (
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STRSIZL HS5T_VARIABLE;
STRPAD H5T_STR_NULLTERM;
CSET H5T CSET ASCII;
CTYPE H5T_C S1;

) "3 colour™;

H5T_ENUM <
H5T_STD_I16LE;
"7VoID" 0;
“RED" 1;
“GREEN" 2;
“BLUE" 3;
TWHITE" 4;
“BLACK" 5;

) "e colour";

BATATYPE “"Colour™ H5T_ENUM
H5F STD 116LE;

“WoiD" (O
"'RED" 1;
"'GREEN" 2;
""BLUE™ 3;
"WHITE™ 4;
""BLACK" 5;

()BROUP ""Geometry_population™ |
ATTRIBUTE "_10303_26_data_set_names" |
DATATYPE HS5T_ARRAY { [4)J H5T_STRING {
STRSI12E H5T_VARIABLE;
STRPAD H5T_STR_NUL1TERM;
CSET H5T_cleT_ASCII;
CTYPE H5T_C_S1;

) 1
DATASPACE SCALAR
DATA \
@©): | "Point"™, "Many_Point", "Line", "Land_survey" ]
)

ATTRIBUTE “iso_:0303_26_data'" {
DATATYPE H5T_STRING {
STRSI2L 16;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_S1;

DATAS PACE SCALAR

DATA {

(©0): "Geometry_schema™
>

C.7 Ccbinkn Ha 3k3eMnnsapbl 06beKkToB A3blka EXPRESS

Cnepytolas qyHKLMA 4EMOHCTPUPYET oTobpaxkeHne obbekTa “Line" asbika EXPRESS, onpegeneHHoro 8 npuse-
[EHHOW BbILE KOHTEKCTHOM CXeme, Ha COOTBETCTBYHOLMIA COCTaBHOW TN gaHHbix HDF5 ¢ ucnonb3oBaHnem APl HDF5.
Kpome ToOro, AaHHbIli NpMMep NokasblBaeT, KakK CCbUIKM Ha 3K3eMNAsapbl U aTpubyTbl CMELLaHHbIX BblbMpaembix TUMNOB
OaHHbIX 0TO6paxatTcs C NPYMEeHeHWeM npasws, onuncaHHbix B 5.9.3. O6bekT ‘Line' s3bika EXPRESS ccbinaetcsa Ha
OBa 3k3emnnspa obbekta “Point” ("startp” u ‘endp’) n nmeet atpmbyT "Ccotour”, OTHOCAWMIACA K BbIGUpaemMomy Tuny
[aHHbIX si3bika EXPRESS, onpegeneHHOMyY B MPMBEAEHHOI BbIlLe KOHTEKCTHON CXeme.
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//

// Define Line:

1

// In addition to simple type encoding, this functions exemplifies
// how to encode references to entity instances.

// Moreover it is exemplified how select types , also being defined
;; as Compound types, are embedded.

herr_t define_compound_line(hid_t group_id, hid_t col_tid,
hid_t 411_tid)

herr_t rstat;
hidt 1_tid;

*1_tid - 1;

1

// Create named compound type for LINE

1
I_tid - H5Tcreate <HS5T _COMPOL"ND, sizeof (1linet) );
if (rstat - H5Tinsert (I_tid, "set_unset_bitmap"™, HOFFSET (Iline_t,
set_unset_bitmap), HS5T_NATIVt_LGNG)) goto err;
if(rstat - HSTinsert(l_tid, "Entity_Instance_ldentifier",
HOFFSET (Hine_t, id), H5T_NAT1VE_LONG) ) goto err;
if(rstat - H5Tinsert(l_tid, 'startp”, HOFFSET(llinet, startp),
instance_referer.ce_tid )) goto err;
if (rstat - H5Tinsert (L_tid, "er.dp'”, HOFFSET (1line_t, en.dp),
instance_reference_tid )) goto err;
if(rstat - H5Tinsert(l_tid, "colour", HOFFSET(lline_t, colour),
col_tid )> goto err;
if(rstat - H5Tcommit2(group_id, ‘'Line", i_tid,H5P_DEFAULT,
H5P_DEFAULT ,H5PDEFAULT)) goto err;
*11 tid - 1 tid;

err:
return(rstat);

}

Cnepyrowmin oparMeHT kofa MCnonb3yeTca ANA HanonHewus chailina HDF5 B COOTBETCTBUM C MOSHOW KOHTEKCT-
HOI CXeMO.

#include <stdlib.h>
~include <string.h>

#include "hdf5 .h"
#include "examples.h"

#define NO OF LLINES 4

/!l Create Lines:

/I Lines are created by letting the 3tartp and endp
/| attributes (Ffields) refer to Points in the dataset
/I /Geometry_population/Point_objects/Poir.t_instances

/1 ©Q00,100) - coeiie i e 00,100)
/1

/1

/1

I f

n (©00,000) (000,100)
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/11
/1

herr_t create_llines(hidt group_id, hid_t 1_tid)

/11
//
/11

/1
//

/1

/1
//
/11

/1
//

1
36

herr_t rscat;

hid_t line_dataset;

hid_t myspace;

hid_t obj_group;

hsize_c mydim11) ;

inst_ref_t inst_ref;

enum colors_t line_colour;

Iline t linesINO_OF_LLINES];

Populace the four Lines in a memory buffer

mydim[0] - NO_OF_LLINES;
myspace - H5Screate_simple(, mydim, NULL);

Lower Line (0,0) to (100,0)

lines [0] -set_ur.set_bitmap - 7;

Mn.e310] -id - 4;

inst_ref._dataset_index - get_dataset_ir.dex C'Point");
inst_ref-instance_index - O;

memcpy (&lines [0, .startp, iir.st ref,sizeof (inst_ref t) );
inst_ref._instance_index - 1;

memcpy @&l ines[0™.endp,&inst_ref,sizeof(inst_ref_t));
lines[0].colour.select bitmap - 2;

iir.e colour - red;

lines[0].colour.e_colour - line_colour;
lines[0].colour.s_colour -

Rightmost Line (100,0) to (100,100)

lines [1] -set_ur.set_bitmap - 7;

lines(1]-id - 5;

inst_ref.instar.ce_index - 1;
memcpy(&lines[ll.startp,&inst_ref,sizeof<inst_ref_t));
inst_ref._instance_index - 2;
memcpy(&lines(l].endp,&inst_ref,sizeof(inst_ref_t));
lines(l).colour.selectbitmap - 2;

line_colour - blue;

lines [1] -colour .e_colour - lir.e_colour;
lines[1].colour.s_colour -

Upper Line (100,100) to (0,100)

lines[2).set_unset_bitmap - 7;

lines[2].id - 6;

inst_ref._instar.ce_index » 2;

memcpy (&lines [2} .startp, &ir.st_ref,sizeof<inst _ref_t) );
inst_ref.instance_index - 3;

memcpy (@&l ines[2].endp,&instoref,sizeof(inst_ref_t));
lines(2].colour.select bitmap - 1;

line_colour wvoid;

lines [2] .colour.e_colour - lir.e_colour;
lines[2].colour.s_colour - "Red line";

Leftmost Line (0,100) to (0,0)
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lines(3:.set_unset _bitmap - 7;
lines(3;.id - 7;
inst_ref.instance_index - 3;
memcpy <4lines ;3] .startp, 4inst_ref,sizeof (ir.st_ref _t));
inst_ref.instance_index - O;
memcpy <4lines -3] .endp, 4ir.st_ref,sizeof (inst_ref t) );
lines(3}.colour.select_bitmap - 1;
line_coiour - 7void;
lines(3;.colour.e_colour - line_colour;
lines(3” .colour.s_colour - "Blue line";
1
// Create the group that shall cor.taing the Line dataset
1
objgroup - H5Gcreate(group_id, ”Line_objects', HS5P_DEFAULT,
H5P_DEFAULT, H5P_DEFAULT>;
1
// Create the dataset that shall contain the Lines
1
line dataset - HS5Dcreatel (obj_group, "Line_instar.ces", |1_tid,
myspace, H5P_DEFAUL?);

// Write the Lines to the dataset

if(rstat - H5Dwrite(line_dataset, i_tid, H5S ALL, H5S_ALL,
H5P_DEFAUL7, lines») goto err;

err:
return <rstat) ;

CwMm. pacneyvatky pe3ynbTupytowero caina HDF5 B C.9.
C.8 MpepacTaBneHne 3Ha4YeHWin arpermpoBaHHoOro Tuna gaHHbix a3blika EXPRESS B HDF5
O6bekT "Land_survey' si3blka EXPRESS, onpefeneHHblii B KOHTEKCTHON CXeMe, COAEPXMNT ABE BIOXEHHbIE arpe-

TMPOBaHHbIE CTPYKTYPbI.

// Define Land Survey:
1
// Exemplifies how references to aggregates are encoded encoded.
// One aggregate is stored on a separate dataset. The other one is embedded.
T T ST LR e e e e e e LR
herr_t define_compound_land_survey(hid_t group_id, hidt *lls_tid)
{

herr_t rstat;

long mysize,offset;

long string_tid_size;

long aggr_ref_tid_size;

hid_t [Is_tid;

hid_t string_tid;

t aggrl_ref_tib;

d_t aggr2_ref _tid;
vlen_of_vler._double_tid;
vlen_of_vler._ref_tid;

“@I:s_tid - -1;

string_tid - HSTcopy<H5T_C_S1);

if(rstat - H5Tset_size(string_tid, H5T_VARIABLE)) goto err;
string_tid_size - HSTget_size(string_tid>;

vlen_of_vlen_ref_tid - define_nested_ref_aggrQ;
if (rstat *= define_aggr_reference (group_id, vler._of vlen_ref_tid,
"1, 4daggrl_ref_tid)) goto err;
37
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vler._of_vlen_double_tid - define_r.ested_real_aggr {:;

if(rstat - define_aggr_reference<group_id, vlen_of_vler._double_tid,
""2', &aggr2_ref_tid)) goto err;

aggr_ref_tid_size - H5Tget_size(aggrl_ref_tid);

1

// Create named compound type for LAN1>_SURVEY

1
mysize - 2*sizeof(long) * string_tid_size + 2*aggr_ref_tid_size;
offset - O;
Is_tid - H5Tcreate (H5T_COMPOUND, mysize);
if(rstat - H5Tinsert(lIs_tid, 'set unset bitmap", offset,
H5T_NATIVE_LONG)) goto err;
offset +- sizeof(long);
if(rstat - H5Tinsert(ls_tid, "Entity-lr._stance-ldentifier",
offset, HS5T_NATIVE_LONG)) goto err;
offset +m sizeof (long);
if(rstat - H5Tinsert(ls_tid, 'country"', offset, string_tid))
goto err;
offset e string_tid_size;
if(rstat - HSTinsert(ls_tid, ‘'properties”, offset, aggrl_ref_tid)>
goto err;
offset +- aggr_ref_tid_size;
if(rstat - HSTinsert(Is_tid, ™"altitudes", offset, aggr2_ref_tid ))
goto err;
if(rstat - H5Tcommit2 (group_id, *Land_survey", 13 tid, H5P_DEFA(JLT,
H5P_DEFAULT ,H5P_DEFAULT)) goto err;
*1ls_tid - Is_tid;

err:
return (rstat);

)

CnepytoLuii hparMeHT KoAa AeMOHCTPUPYET Co34aHne 1 HanosIHEHWe COCTaBHOrO Tuna AaHHbix HDF5, cooTBeT-
cTBytoLLero 06bekTy 'Land_survey" fi3bika EXPRESS ¢ ncnons3osaHuem APl HDF5.

¢include <stdlib.h>
¢include <strir.g.h>

¢include "hdf5.h"
¢include "examples.h™

/... — e .

// Create Survey

I e

herr_t createsurvey(hid_t group_id, hid_t Is_tid,hid_t p tid)
<

herr_t rstat;

hid_t Is_dataset;

hid_t rayspace;

hid_t obj_group;

hobj_ref_t objref;

hid_t vlen_of_vlen_double_tid;
hid_t vien_of_vlen_ref_tid;
long mysize;

long myinteger;

char raychar;

hsize_t mydimjl);

char *norway - ‘‘Norway';
char *vlen_data;

char ‘buffer;
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char ‘mybuffer;

mysize - H5Tget_size(ls_tid);
mybuffer - (char*) malloc(mysize);
buffer - mybuffer;

if(rstat - create_many points(group_id, p_tid)) goto err;

obj_group - H5Gcreate (group_id, “Land_survey_objects"™, H5P_DEFAULT,
H5P_DEFAULT, H5P_DEFAULT);

vien_of_vlen_double_tid -- define_nested_real_aggrQ;
vlen_of_vlen_ref _tid - define_nested_ref_aggrQ;

if(rstat - create_nested_real_aggr(obj_group,
vlen_of_vlen_double_tid,Avlen_data)) goto err;

if(rstat - create_nested_point_aggr(obj_group,vlen_of_vlen_ref_tid>)
goto err;

memset(mybuffer,0,mysize);

myinteger - 15;

memcpy (mybuffer,smyinteger,sizeof(long));
mybuffer +- sizeof(long);

myinteger - 25;
memcpy(mybuffer,fimyinteger,sizeof(long));
mybuffer +- sizeof(long);

memcpy (mybuffer, inorway,sizeof(char*));
mybuffer +- sizeof(char*);

mychar - (char)l;

memcpy (mybuffer, imychar,sizeof(char));

mybuffer sizeof (char) ;

if (rstat - H5Rcreate (Sobjref, obj group, ""/Geometry_population/
Land_3urvey_objects/Aggr-propertie3-1'", H5R_OBJECT, -1>) goto err;
memcpy(mybuffer,iobjref,sizeof <hobj_ref_t));

mybuffer +- sizeof(hcbj_ref_t);

mybuffer +- sizeof(hvl_t) ;

mychar - (char)0;

memcpy (mybuffer, imychar, sizeof(char));
mybuffer +- sizeof(char);

mybuffer +- sizeof(hobj_ref _t);

memcpy (mybuffer,vlen_data,sizeof(hvit));

Create the LAND SURVEY dataset

mydim(0j - 1;
myspace - H5Screate_simple(@, mydim, NULL);

Is_dataset - H5Dcreatel(obj_group, "Land_survey_instances”, Is_tid,
myspace, H5P_DEFAULT);

Write lines to file

if(rstat - HSDwrite(ls_dataset, Is_tid, H5S ALL, HS5SALL,
H5P_DEFAULT, buffer)) goto err;

err:

free(mybuffer);
return(rstat);
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[nsa onpegeneHns n co3faHns MHOTOMEPHbIX arpernpoBaHHbIX CTPYKTYP, ABIAOWMXCA YacTAMU COCTaBHOTO Tuna
[JaHHbIX "Land_survey\ ©cnosnb3yotcsi BcnomoratesibHble yHKLUMN. 3TN (OYHKLUMN BbI3bIBAKOTCS U3 NPUBELEHHON Bbille
hyHKUMK "Create_survey” n npeacTas/ieHbl HKe.

hid_t define_nested_real_aggr(void)

hid_t vlen_double_tid;
hid_c vlen_of _vlen_double_tid;

/1

// Create variable-length datatype in two levels,

// double beeing the base type

/1
vlen_double_tid - H5Tvlen_create(H5T_NATIVE_DOUBLE);
vlen_of_vlen_double_tid - H5Tvler._create (vlen_double_tid) ;
vlen_of _vlen_double_tid - H5Tvlen_create (vlen_of _vlen_double_tid);

return (vlen_of vlen_double_tid) ;

)
hid_t define_nested_ref_aggr(void)

i
hid_t vlen_ref_tid;
hid_t vlen_of_vlen_ref_tid;

/1
// Create variable-length datatype in two levels, reference type
// beeir.g the base type
/1
vlen_ref_tid - H5Tvlen_create(instance_reference_tid);
vlen_of_vlen_ref_tid - H5Tvlen_create (vlen_ref_tid) ;

return(vlen_of _vlen_ref_tid);

)

¢include <stdio.h>
¢include <3tdlib.h>
¢include <float.h>
¢include <string.h>
¢include "hdf5.h"
¢include "examples.h"

odefine LENO 3
edefine LEN1 2
/1

// NOTE:

// Memory fragments that are allocated in the following

// two functions are not released.

/1

// In a real application a memory management system, where VLEN

// memory is grabbed from a pool of large reausable chunks

// should be developed.

// (The pool is released upon application exit)

1

// Did not take the time to develop a memory management system for
// this rather small example, so be aware of this small memory leak.
1
TP U PRSPPI
// Create nested REAL aggregate

//

40



FOCT P NCO/TC 10303-26—2015

// Exemplifies how a nested aggregate of REAL is encoded in HDF5
// The number of elements on each level are:

// 2-3-6
V74 -3
V74 -4
7/ 2-3
// -6
/1

herr_t create_nested_real_aggr(hid_t group_id, hid_t
vien_of_vlen_double_tid/ char *"buffer)

f

hvl_t "wdata;

hvl_t "mybuf;

hvl_c *tA, “tB;

herr_t rstat;

hsize_t dimsfl] - (2);

rstat - O;

/*

* Initialize variable-length data.
\%

wdata - (hvl_t*) malloc(2"sizeof(hvl_t));
mybuf - <hvl_t') malloc(sizeof(hvl_t));
ebuffer - (char®)mybuf;

mybuf->len - 2;

mybuf->p - wdata;

/* Initializing vector C */

wdata[QJ.ien - LEND;
wdata[0]-p - (hvl_t *) malloc ( LENO * sizeof (fcvl_b));
wdata [ij.-ler. - LEN1;
wdata[l].p - (hvl_t *) malloc ( LEN1 * sizeof (hvi_t)>;

/* Initialize vector A */

tA - wdata(0>.p;

tA->len - 5;

tA->p - (double *) malloc (tA->len * sizeof (double));
((double <) tA->p){0] - 100.0;

(«double <) tA->p)JI] -101.1;

((double <) tA->p)[2] -102.2;

((double <) tA->p)[3] - 103.3;

((double <) tA->p)?4) -104.4;

tA+-T;

tA->len - 3;

tA->p - (double M malloc (tA->len * sizeof (double));
((double <) tA->p)-0] - 200.0;

((double <) tA->p)ml) - 201.1;

((double <) tA->p)i12] - 202.2;

TA+;

tA->len - 4;

tA->p - (double ') malloc (tA->len * sizeof (double));
((double <)tA->p)[0] - 300.0;

((double <)tA->p)[1j - 301.1;

((double <)tA->p) [2j - 302.2;

((double m)tA->p)[3J - 303.3;

/* Done with A */

/" Initialize vector B */

tB - wdata(l]-.p;

tB->len -3;

tB->p - (double k) malloc (tB->len * sizeof (double));
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Udouble - 400.0;
((double *)cB->p)?1] - 401.1;
<(double *>cB->p>;2] - 401.2;
tB*+;

tB->len - 6;

tB->p - (double *) malloc (tB->len < sizeof (double));
((double * tB->p)[0] - 500.0;
((double % tB->p)[11 - 501.1;
<(double * tB->p)(2; - 502.2;
((double * tB->p)[3l - 503.3;
((double * tB->p)[4) - 504.4;
<(double * tB->p)[5; - 505.5;
/* Done with. B */

return(rstat);

// Create nested aggregate of references to Point instances

// The number of elements on each level are:

// 2-3-6
// -3
// -4
// 2-3
// -6
OOt

herr_t create_nested_point_aggr<hid_t group_id, hid_t
vlen_of_vlen_ref_tid>
?

long rstat;

hid_t space;

hid_t dset;

ir.st_ref_t inst_ref;

inst_ref_t *s_p ref;

inst_ref_t *t_p_ref;

hvl t wdata[2]; /* Array of vlen structures to write */
hvi“t *tA, *tB;

hsize_t dimsfl] - 127;

rstat - -1;

/*
* Initialize variable-length data.
\

/< Initializing vector C */

wdata[0]-len - 3;
wdata®0].p - (hvl_t ® malloc ( 3 * sizeof (hvl_t>);
wdatall].len - 2;
wdata[l].p - ¢hvl_t <) malloc (1 * sizeof (hvl_t));

s_p_ref - &inst_ref;

/* Initialize vector A w/

tA - wdata[0]-p;

tA->len - 5;

tA->p - (hdset_reg_ref t *) malloc (tA->len * sizeof (inst_ref_t))
t_p_ref - (inst_ref_t*>tA->p;
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inst_ref .dataset_index - get dataset ir.dex CMany_Point") ;
inst_ref.instance_index - O;
meracpy(t_p_ref,s_p_ref,sizeof(inst_ref_t)>;
*+t_p_ref;

inst_ref.instar.ce_index - 1;
memcpy(t_p_ref,a_p_ref,sizeof(inst_ref_t));
o+t _p_refe

inst_ref.instance_index - 7;
meracpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));
+t_p_ref;

inst_ref._instance_index « 11;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));
-tt_p_ref;

inst_ref.instance_index - 5;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));

TA+*;

tA->len - 3;

tA->p - <inst_ref_t *) malloc (tA->len * sizeof (inst_ref_t>);
t_p_ref - (inst_ref t*)tA->p;
inst_ref.instar.ce_index - 1;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));
s+t _p_ref;

inst_ref.instar.ce_index - 2;
memcpy(t_p_ref,a p_ref,sizeof(inst_ref_t));
stt_p ref;

inst_ref.instar.ce_index - 7;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));

A+

tA->len - 4;

tA->p - (inst_ref t *) malloc (tA->len < sizeof (ir.st ref t));
t_p_ref - (inst_ref_t*)tA->p;
inst_ref.instance_index - 2;
memcpy(t_p_ref,s_p_ref,sizeof<inst_ref_t));
-tt_p_ref;

inst_ref._instance_index - 9;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t)>;
**_t p_ref;

inst_ref.instar.ce_index - 13;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));
*+t_p_ref;

inst_ref.instance_index - 7;
memcpy(t_p_ref,a_p_ref,sizeof(inst_ref_t));

/* initialize vector B */

tB - wdata [N .p;

tB->len - 3;

tB->p - (inst_ref t *) malloc (tB->len < sizeof (inst_ref_t>);
t p ref - (inst_ref _t*)tB->p;
inst_ref._instance_index - 2;
memcpy(t_p_ref,a_p_ref,sizeof(inst_ref_t)>;
-tt_p_ref;

inst_ref.instance__index -4;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));
=t _p_ref;

inst_ref.instance_index - 9;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t)>;

tB+~;
tB->len - 6;
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//
/1

//
//
//
//
//
//
//
//
//
//
I
he

44

tB->p - (ir.st_ref t *) malloc <tB->ler. * sizeof <inst_ref_t) );
t p_ref - (inst_ref_c*>cB->p;
inst_ref._ir_.stance_in.dex - 5;

memcpy <t_p_ref, s_p_ref, sizeof (ir.st_ref t));
++t_p_ref;

inst_ref.instance_index - 21;
memcpy(t_p_ref,s p_ref, sizeof (ir.st_ref t));
++t_p_ref;

inst_ref.ir.stance_ir.dex - 7;

memcpy(t_p_ref, s_p_ref,sizeof (ir.st_ref_t));
++t_p_ref;

ir.st _ref .ir_.stance_index - 13;
memcpy<t_p_ref,s_p_ref,sizeof(inst_ref_t));
++t_p_ref;

inst_ref.instance_index - 16;
memcpy(t_p_ref,s_p_ref,sizeof(inst_ref_t));
++t_p_ref;

inst_ref._instance_index - 10;
memcpy(t_p_ref,s_p_ref, sizeof (ir.st_ref_t));

f* Done with B */

/*

* Create dataspace. Setting maximum size to NULL sets the maximum
* size to be the current size.

\Y

space - H5Screate_simple <1, dims, NULL);

/*

* Create the dataset and write the variable-length data to it.

\Y
dset - H5Dcreate (group_id, "Aggr-properties-1",
vien_of_vlen_ref_tid, space, HS5P_DEFAULT, H5P_DEFAULT,H5P_DEFAULT);

rstat - HS5Dwrite (dset, vlen_of vlen_ref_tid, H5S_ALL,
H5S_ALL, H5P_DEFAULT, wdata);

return(rstat);

Create many Points:

This function is similar to the create_points function.

The only difference is that more points are created

for the purpose of referir.g to them from an aggregate defined in
Land_survey Compound type.

Geometrically the Points make up 25 squares in a mesh.

(0000, 4000), (1000,4000) , (2000,4000), (3000,4000), (4000,4000)
(0000, 3000), (1000,3000) , (2000,3000), (3000,3000), (4000,3000)
(0000,2000), (1000,2000), (2000,2000), (3000,2000), (4000,2000)
(0000,1000), (1000,1000), (2000,1000),<3000,1000) ,<4000,1000)
(0000, 0000), (1000,0000) , (2000,0000), (3000,0000) , (4000,0000)

rr_t create_many_points(hid_t groupid, hid_t ptid)

int iLi.k

herr t rstat;



1

hid_t
hid_t
hid_t
hsize
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pointdataset;
myspace;
obj_group;

t mydimll);

pomt_t many_points[NO_OF_MANY_POINTS);

// Populate the Points in a memory buffer

/1

/1

K - 0;
for(i - O* i<5; t+i){
for(g - 0; j<5; (

)
)

many_pointsek) .set_unset_bitmap - 7;
many_points[kJ.id - k;
many_points J) .x - j*1000.;
many_pointslk).y - i*1003.;

t+k;<s

// Create the group that shall contain the dataset

/1

/1
//

/1

/1
//
1

obj group - H5Gcreate(group_id, "Many_Point_objects'", H5P_DEFAULT,
H5P_DEFAULT, HS5P_DEFAULT) ;

Create the dataset that shall contain the Points

mydim[O®" - NO_OF_MANY_POINTS;

myspace - H5Screate_simple(@, mydim, NULL);

point_dataset - HbDcreatel (obj_group, "Many Point_ir._stances", p_tid,
myspace, H5P_DEFAULT);

Write

the Points to the dataset

rstat - H5Dwrite(point_dataset, p_tid, HS5S_ALL, H5S_ALL,
H5P_DEFAULT, manyjpoir.ts) ;

return(rstat);

C.9 MonHbIl pesynbTupytowmnii gaiin HDF5 13 npuBefeHHbIX TpUMepoB

Cnepytolnii cbparMeHT TekcTa npeacTasnseT pacrnedatky pesynbTupytolero daiina HDF5, nonyueHHoro nocne
KOAMPOBaHWSi KOHTEKCTHOW cxeMbl B (daiin HDF5 ¢ npuMeHeHem mpaBui OTOOpakeHusl, onpeaesneHHbIX B HACTOSLLEM
cTangapre. [laHHblil haiin o6beauHsAeT pe3y/bTaTbl BCeX NPUMEPOB, NPeACcTaB/1eHHbIX B JaHHOM MPUIOKEHUN.

HDF5 "example.h5" (

GROUP "/ (

GROUP "'Geometry_encoding" (
ATTRIBUTE "iso_10303_26_schema" f

DATATYPE H5T_STRLNG {
STRSIZE 16;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_Si;

)
DATASPACE SCALAR
DATA (
(©): "Geometry_schema'
>

)
DATATYPE "AGGREGATE_REFERLNCE_1" H5T_COMPOUND
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H5T_STD_B8LE "obj_ref _or_vlen";

H5T_REFERENCE "object_reference";

H5T_VLEN { H5T_VLEN < H5T_COMPOUND {

H5T_STD_I132LE " _HDF5_dataset_index_';

H5T_STD_132LE " HDF5_instar.ce_index " ;
m}) "vlen_array";

%ATATYPE ""AGGREGATE_REFERENCE_2" H5T_COMPOUND {
H5T_STD_B8LE '"obj_ref or_vlen";
H5T_REFERLNCE "object_reference';
H5T_VLEN ? H5T_VLEN { H5TVLEN |1 H5T_IEEE_F64LE)}| "vlen_array"

%ATATYPE ""CColour'™ H5T_COMPOUND 1
H5T_STD_132LE "select_bitmap";
H5T~STRING
STRSI2E HS5T_VARIABLE;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASC11;
CTYPE H5T_C_S1;

) "'s_colour"7 “

HST_ENUM j

H5T STD 116LE;

*WWolID" 0;
"RED" 1;
*"GREEN"* 2;
"BLUE" 3;
"WHITE™ 4;
"BLACK" 5;

)y "e colour™;

)
DATATYPE "Colour" H5T ENL™M
H5T_STD_I16LE;

"WoiD" 0;
"'RED" 1;
"'GREEN" 2;
"BLL"E" 3;
"WHITE"™ 4;
"BLACK" 5;

)

DATATYPE "Land_survey” H5T_COMPOUND {
H5T_STD_I132LE 'set_unset_bitmap";
H51"_STD_132LL "Entity-Instance-ldentifier";
H5T_STRING \

STRS12E H5T_VARIABLE;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_S1;
} "country';
H5T_COMPOUND {
H5T_STD_B8LE "obj_ref _or_vlen";
H5T_REFERENCE "object_reference";
H5T_VLEN { H5T_VLEN { H5T_COMPOUND {
H5T_STD_132LE "_HDF5_dataset_index_";
H5T_STD_I132LE "_HDF5_instance_index_";
W “vlen_array';
) "properties';
H5T_COMPOUNU (
H5T_STD_B8LE "obj_ref_or_vilen";
H5T_REFERENCE "object_reference';
H5TJIVLEN { H5T_VLEN \ H5T_VLEN | H5T_IEEE_F64LEN ]
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"vlen_array";
\ "altitudes";

DATATYPE *Line"™ H5T_COMPOUND (
H5T_STD_I132LE "set_unset_bitmap";
H5T_STD_132LE "Entity-Instance-ldentifier";
H51_COMPOUND ¢

H5T_STD_I132LE "_HDF5_dataset_ir.dex_";
H5T*_STD _I32LE *_HDF5_instance_index_";
\ "'startp’;
H5T_CGMPOUND ¢
H5T_STD_132LE "_HDF5_dataset_index_";
H5T_STD_I132LE " _HDF5 instance_index_";
} “endp™;
H5T_COMPOUND {
H51_STD_132LE *select_bitmap";
H5T_STRING
STRSIZE H5T_VARIABLE;
STRPAD HS5T_STR_NL"LLTERM;
CSET H5T CSET_ASCII;
CTYPE H5T_C_S1;
) "s_colour";

H5T_ENUH {
H5T STD 116LE;
wo D" 0;
RED" -/
GREEN" 2;
BLUE" 3;
WHITE" 4;
BLACK" 5;

1 "e_colour";
\ "colour";
>
DATATYPE "Point"™ H5T_COMPOUND \
H5T_STD_I132LE "set_unset_bitmap";
H51_STD_L32LE "Entity-Instance-Ildentifier";
H5T_I1EEE_F64LE "X";
HS5T_IEEE_F64LE "y";

DATATYPE "_HDF_INSTANCE_REFERENCE_HANDLE_" H5T_COMPOUND f
H5T_STD_132LE "_HDF5_dataset_index_";
H5T STD 132LE ' HDF5 instance index";

éROUP ""Geometry_population"” {
ATTRIBUTE "_10303_26_data_set _r.ames" {
DATATYPE H5T_ARRAY { |4 H5T_STRING <
STRSIZE HS5T_VARIABLE;
STRPAD H5T_STR_NULLTERM;
CSET H5T_CSET_ASCII;
CTYPE H5T_C_S1;

)\
DATASPACE SCALAR
DATA {
<0): [ "Point", "Many_Point', "Line", '"Land_survey" m

ATTRIBUTE "iso_10303_26_data™ \
DATATYPE HS5T_STRING~{
STRSIZE 16;
STRPAD H5T STR NCLLTERM;

47



FOCT P UCOITC 10303-26—2015

CSET H5T_CSET_ASCII;
CTYPE H5T C_S1;

)
DATASPACE  SCALAR
DATA \
(©>: "Geometry_schema

)

&ROUP “"Land_3urvey_objects" f
DATASET '"Aggr-properties-17 1
DATATYPE H5T_VLEN | HS5T_VLEN { H5T_COMPCUNI> f
H5T_STD_132LE "_HDE5 dataset_index_";
H5T_STD_132LE ,, HDE5_inscance_index_";
>>
DATASPACE SIMPLE { (2 ) 7/ <2 ) J
DATA {
(0): <(
1,
0
), <

VAR

\%
NP AN PR~

[N}

\%
—

(1> Ut
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9
n.
1,
5
L
1,
1
)
1,
7
b (
1,
13
b (
1,
16
h - (
v
10
)}

)

DATASET "Land_survey_instances" {
DATATYPE "/Geometry_encoding/Land_survey"
DATASPACE SIMPLE ( (1 >7 (1))
DATA {
(0): (
15,
25,
"Norway"',

0x01,

DATASET 17632 /Geometryjpopulation/
Land_survey objects/Aggr-properties-1 ,
(6]

0x00,

NOLL,

<((100, 101.1, 102.2, 103.3, 104.4),

<200, 201.1, 202.2>, (300, 301.1, 302.2, 303.3)),
((400, 401.1, 401.2),

(500, 501.1, 502.2, 503.3, 504.4, 505.5)))

1

C}SROUP "Lir.e_objects" (
DAIASET *Line_ir.3tance3" {
DATATYPE ''/Geo.metry_encodir.g/Line"
DATASPACE SIMPLE (7 4>/ (4) )
DATA (
0y
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)

nn,
RED

1r
"Red line",

wWoliD

*r
“Blue line",
WOID
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}

()BROUP “Mar.y Poir.t_objects" 1
DATASET "Many_Point_ir._stances" ({
DATATYPE * /Geometry_encodir.g/Poir.t"
UATASPACE SIMPLE { <25 ) /7 {25 ) )
DATA {

(0): (

(2)

(3)

@@ - {

® :(

(6) : f

(7) - A
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(9)

).
(10) :

(n):

(12):

).
(13)

)
as

b
as

)
(16)

):
an

)
(18)

(19):

{

7

9
4000,
1000

2000,
2000

13,
3000,
2000

14,
4000,
2000
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7,

19,
4000,
3000

b
(20): ¢

<21>: {

b
22 {

2000,
4000

b
23) :(
7,

3000,
4000

b
4) : (

24,
4000,
4000

1
|
GROUP "Point_objects" (
DATASET "Point_instances"” (
DATATYPE *VGeometry_encoding/Point™
DATASPACE SIMPLE ( (4 >7 (4 ) }
DATA (
(0): f
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(3): |
\
3,
0
100

C.10 MonHas nporpamMma, BbIMOMHAOLWLAA BCE NPUMEpPbI HACTOALLEero cTaHaapTa

/- SRR ettt nre e en
// Main program that executes the examples found in the
// 1S0-10303-P26 specification.

// In addition some dump functions are supplied, but these are not

// complete in the sense that all aspects of HOF5 are covered.

// Please consult the HDF5 documentation for those aspects that are
// missing.

// Please make use of the b.5dump utility offered by the KDF group for
// a complete dump.

// Note:

// An application should close a datatype, dataspace, or dataset

// object once it is no longer needed.

// H5Tclose(datatype)

// H5Dclose(dataset)

// H5Sclose(dataspace)

// In this small prototype the closing of such objects has been

/ omitted.

// Reclaim of memory has also been omitted.

// Such a practice is certainly not recommended for a real application
// Please consult the HDF5 documentation for the details.

/1 s

¢include <stdio.h>
¢include <stdlib_h>
¢include <string.h>

¢include "hdf5.h"
¢include "examples.h”

long dump_dataset(hid_t mydataset);

long dump_compound(hid_t mycompound_type, hsize_t curr_offset,

char *mybuffer);

long dump_instance_by_reference<hid_t dataset_tid, long dataset_ir.dex,
long instance_index);

long dump_aggr_by_reference(hid_t obj_tid, hobj_ref _t myref);

long dump_vlen_data(hid_t datatype, long members, char *vlen_data);

void error_trap(char *file_name, long lineno);
/1 LT PPN T PP TS UST PPN

odefine HDF5_i"ILK "0: /projects/SimE>M/HDF5/data/HDF5_files/example .h5"
sdefine REPORT_FILE "O:/projects/SimbM/HDF5/data/HDF5_file3/rep_file.txt"

FILE *rep_File;
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extern hid_t file_id;

extern char “defined_entity names[NUMBER_OF_ENTATIES; -
|"Point”, "Mar.y Poir.t","Line", "Land_survey");

extern char *entity_names ;NUMBER_OF ENT1T1ES] ;

hid_t obj_ref_tid;

long level - O;

long currentline;

char *currer.t _file;

long dump_in_aggr_mode - G-

ade fine GOTO_ERR\
{0\
current_file - FILE ;\
current_line = LINE ;\
error_trap(current_file,current_line);\
goto err;\

void error_trap (char *file nairie, long liner.o)

{
fprintf(rep_file,""\nERROR trapped in *%s" at line: %lu",fiie_name,
lineno) ;

}
void indent(void)
|
long ix;
fprintf <rep_Tfile,"\n");

for{ix - 0; ix< level; ix-**) {
fprintf<rep_file,"” '>;

void indent_r.If (void)
long ix;

for(ix - 0; ix< level; ix+*) {
fprintf(rep_fFile,"

T 1 e
// MAIN program

T e
int main{ argc, char* argvf])

herr_t mystatus;
hid_t dataset;
hid t groupid;
hid_t p tid;

hid_t 1 tid;

hid_t 1ls_tid;

hid_t eenum_col_tid;
hid_t cc_tid;

hid_t pop_id;

hid t attr tid;
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//
/1

/1
//

/1

/1
//

/1

56

hid_t attr_type_tid;
hid_t native_type_tid;

obj_ref_tid - HSTcopy(H5T_STD_REF_O0OBJ);

rep_file - fopen(REPORT_FILL,"w");
fprintf<rep_file,"\nWriting %s",REPGRT_F1LE>;

Create HDF5 file

file_id - HSFcreate(HDF5_F1LE, H5F_ACC_TRUNC, H5P_DEFA(ILT,
H5P_DEFAULT>;

Create group for schemata

if(mystatus - create_schema_group(file_id, "Geometry_encoding",
""Geometry_schema"f &group_id)> GOTC_ERR;

Create group for the population

iT (mystatus - create_pop_group(file_id, "Geometry_populatior.',
"'"Georoetry_schema"™, &pop_id>) GOTC_ERR;

/1

HDF5 definitions

if(mystatus - define_instance_reference(groupid)) GOTO_ERR;
if(mystatus - define_compound_point(group_id,&p_tid)) GOTO_ERR;

if (mystatus - define_colour_er.umeratior. (group_id, &eenum_col_tid))
GOTO_ERR

if(mystatus - define_compound_colour(group_id, eenum_col_tid,
&cc_tid)> GOTO_ERR;

if(mystatus - define_compound_line<group_id,cc_tid,£1_tid)) GOTO_ERR;
if(mystatus - define_compound_land_survey(group_id, &lls_tid))
GOTO_ERR;

HDF5 population

if(mystatus - create_ppoints(pop_id, p_tid)) GOTO_ERR;
if(mystatus - create_llines(pop_id, [1_tid>) GOTO_ERR;
if(mystatus - create_survey(pop_id, Ils_tid, p_tid>) GOTOERR;

Dump HDF5 population

attr_tid - H5Aopen_name(popid, "_10303_26_data_set_names');
if(attr_tid > 0)(

attr_type_tid - H5Aget_type(attr_tid);

native_type_tid - H5Tget_native_type(attr_type_tid,H5T _DIR_A3CEND);

if (mystatus
goto err;
if(mystatus - HS5Aclose<attr_tid)> goto err;
if(mystatus - H5Tclose<attr_type_tid)> goto err;
if(mystatus - H5Tclose(hative_type_tid)) goto err;
else 1

mystatus * -1;

goto err;
>

H5Aread (attr_tid, native_type_tid, er.tity r.ames)}

fprintf(rep_file,"\nP\n-———— -



FOCT P NCO/TC 10303-26—2015

u) ;

dataset - HS5Dopen (File_id, "/Geometry_population/Lir.e_objects/
Line_ir>stances'™, H5P DEE*AL"LT) ;

i f( mystatus - dump_dataset(dataset)) GOTO_ERR;

if(mystatus - H5Dclose(dataset)) GOTO_ERR;
fprintf (rep_file, "\"\r.\-———————————— -

dataset - H5Dopen(file_id, '/Geometry_population/Land_survey objects/
Land_survey_instances', H5P_DEFAULT);

if (mystatus - dump_dataset (dataset) ) GOTO_ERR;
if(mystatus - HSDclose(dataset)) GOTO_ERR;

if(mystatus - HSElose (file id)) GOTO_£RR;
goto ret;

err:

fprintf(rep_file, "\n\nERROR caught');
mystatus - HS5Eprint2(H5E_DEFAULT, rep_file);

ret:

¥printf (rep_file, "\n\r.Closing report file™);
fclose(rep_file);
return(mystatus);

// Oump dataset

/-

long dump_dataset(hid_t mydataset)

/1
/1
/1

herr_t rstat;

hid_t mydataset_datatype;
H5T_class_t mydataset_datatype_class;
hsize_t mvdataset_datatype_si ze;
hid_t mydataset_filespace;
h3size_t mydataset_noel;

hvl_t myvlen;

long ix;

char wvmybuffer;

long myinteger;

double myreal ;

Get the datasets datatype, class, space and size

mydataset_datatype H5Dget_type(mydataset);
mydataset_datatype_class - H5Tget_class(mydataset_datatype);
mydataset_datatype_size - H5Tget_size(mydataset_datatype);
mydataset_filespace H5Dget_space(mydataset);

Read the dataset

mydataset_noel - H5Sget_simple_extent_npoints(mydataset filespace) ;
mybuffer - (char*) malioc((sizet)
<mydataset_dacatype_size*mydataset_noel));
if(mydataset_datatype_class — H5T_STRING)(
if(rstat - HS5Dread(mydataset, mydataset_datatype,
mydataset_filespace, mydataset_filespace, H5P_DEFAL1T, imybuffer))
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GOTO_ERR;

}else {
if(rstat - H50read(mydataset, mydataset datatype,
mydataset_filespace, mydataset_filespace, H5P_DEFAULT, mybuffer))

GOTO_ERR;

)
1
// Handle each element according to its datatype
1
for(ix - 0; ix< mydataset_noel; ix++) (
if<!dump_in_aggr_mode>{
fprir.tf (rep_file, "\n— Q) ", ix);
}

switch(mydataset_datatype_class)(

case HS5T_INTEGER:
memcpy(&myinteger ,mybuffer,sizeof(long));
mybuffer — sizeof(long);
indent Q;
fprintf (rep_file, ""klu",myir.teger);

break;

case HS5T_KLOAT:
memcpy(imyreal ,mybuffer,sizeof(double));
mybuffer *- sizeof (double);
indentQ;
fprintf<rep_file,"%f" ,myreal);

break;

case HS5T_STRING:
indentQ;
fprintf<rep_Tfile,"%s" ,mybuffer);
mybuffer *- sizeof (char¥);

break;

case H5T_COMPOUND:
-+level;
indent O;
if<rstat - dump_compound(mydataset_datatype,O0,mybuffer))
GOTO_ERR;
mybuffer - mydataset_datatype_size;
— level;
break;

case HS5T_VLEN;
memcpy (imyvlen,mybuffer,sizeof(hvl_t) );
mybuffer — sizeof(hvl_t);
if(rstat - dump_vlen_data<mydataset_datatype,myvlen.len,
myvlen.p)) GOTO_ERR;

break;

default:
indent(Q;
fprintf (repfile, "OOPS! L"nhandled datatype');

)
)

err:
return (rstat);

)

// S OO PTU PP
// Dump Compound type instance
/- -

long dump_compound(hid_t mycompound_type, hsize_t curr_offset,
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char “mybuffer)

{

hsize_t mycompound_type_size;
int mycompound_type_members;
long dataset_index;

long instance_index;

long obj_ref_or_vlen;
long iX;

long len;

herr_t rstac;

char *mymemberename;
hvl_t rmyvlen;

hsize_t mymember_offset;
hsize_t myoffset;

hsize_t mymember_type_si ze;
hid_t mymember_type;
hid_t datasec_tid;
H5T_class_t mymember_class;
long myinteger;

double myreal ;

shore myenumval ;

char "mystring;

char enum_name;10] ;
hobj_ref_t obj_ref;

enum colors_t mycoior;

char dataset_name'lQO0];

rstac - O;

mymember_name - H5Tget_member_name (mycompour.d_type, 0);

if (Istrcmp (mymember name, " HDF5_dataset_index_"") ){
memepy (£dataset_index,mybuffer+curr_offset,sizeof(long));
memepy (Sinstar.ce_index,mybuffer+curr_of fset—* (sizeof (long) ),sizeof (long));
strepy(dataset_name, ' /Geometry_population/™);
streat (dataset_name,entity_ names{dataset_index]);
streat(dataset_name,"_objects/");
streat(dataset_name,entity_names]dataset_index]);
streat (dataset_name, "'_instances") ;
dataset_tid H5Dopen(file_id, dataset _name, H5P_DEFAULT);
if(rstat - dump_instance_by reference(dataset_tid,dataset_index,
instance_ir.dex) ) GOTG_ERR;
if(rstat - H5Dclose(dataset_tid)) GOTO_ERR;
return(rstat) ;

i f(Istremp(mymembername,*obj_ref_or_vlen™))(

obj_ref _or_vlen - (long)*(mybuffer *curr_offset);

if(obj_ref_or_vilen — 1)(
curr_offset sizeof(char);
memepy (Sobj_ref, mybuffer curr_offset,sizeof(hobj_ref_t));
if(rstat - dump_aggr_by_ reference(mycompoundtype,obj_ref))
GOTO_KRR;
return(rstat);

if(obj_ref or_vlen — 0) (
curr_offset — sizeof(char) + sizeof(hobj_ref_t);
memepy(Smyvlen,mybuffer * curr_offset,sizeof(hvl_t));
mymember_type - H5Tget_member_type(mycompound_type,?2);
if (rstat - dump_vlen_data (mymember_type,rnyvlen.len,myvler..p))
GOTO_ERR;
return(rstat);
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/1
//

//

/1
//

//

/1

)

}

*+level;

len - H51get_name(mycompound_type, NULL,0);
ler. - H5lget_name<mycompound_type, dataset_name, len+1>;
fprintf<rep_file,"is:" ,datasec_name);

mycorapour.d_type_size * H5Tget_size<mycompound_type);
mycompound_type_members - H5Tget_nmembers (mycompour.d_type) ;

Handle membmer by member

for(gx - 0; jx< mycompound_type_members; jx++) {

indentO ;indent_nlf(Q;

Get the characteristics of the member

mymember_name - H5Tget_member_name(mycompound_type, jX);
mymember_ type - H5Tget_member_type(mycompound_type, jXx);
mymember_class - H5Tget_member_class(mycompound_type, jx);
mymember_offset - H5Tget_member_offset <mycompound_type, jXx);

mymember_type_size - H5Tget_size {nymember_type) ;
myoffset - curr_offset + mymember_offset;

// Branch on datatype.

/1

60

switch(mymember_class){
case H5T_INTEGER:
memcpy<imyinteger ,mybuffer + myoffset,sizeof{long));
fprintf (repfile, "%s: ».lu",mymember_name,myinteger) ;
break;
case HS5T_FLOAT:
memcpy (&myreal ,mybuffer + myoffset,sizeof(double)>;
fprintf (repfile, "%s: if",mymember_name,myreal);
break;
case H5T_REFERENCE:
if(H5Tequal (obj_ref_tid,mymember_type)){
fprintf<rep_file,"%s: ' ,mymember_name);
memcpy<&obj_ref,mybuffer + myoffset,sizeof{hobj_ref_t));
if(rstat - dump_aggr_by_reference<mycompound_type,obj_ref))
GOTO ERR;

break;
case HS5T_STRING:
memcpy{Smystring,mybuffer * myoffset,sizeof(char¥*));
fprintf(repfile,”is: 1is",mymember_name,mystring);
break;
case H5T_COMPOUND:
fprintf(rep_Ffile,"is: ",mymember_name);
if (rstat - dump_compour.d<mymember_type,myoffset,mybuffer) )
GOTO_ERR;
break;
case HS5T_ENUM:
fprintf(rep_Ffile,"is: ",mymember_name);
memcpy(imycolor ,mybuffer + myoffset,sizeof{enurn colors_t));
if (rstat - H5Tenum_nameof(mymember_type, imycolor,enum_name, 10))
GOTO_ERR;
if (rstat - H5Tenum_valueof (mymember_type,enum_r.ame, &myenumval))
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GOTO_ERR;
fprintf (rep_file, "Sd : %s",myenumval, er.um_name);
break;
case HS5T_VLEN:
memcpy (&myvlen,mybuffer - myoffset,sizeof(hvl_t>);
if<rstat - dump_vlen_data <mymember_type,myvlen.len,myvlien.p))
GOTO_ERR;
break;
default:
fprintf{rep_Ffile,"\nOOPS! Unhandeled datatype");

— level;
err:
return <rstat>;

long dump_aggr_by reference(hid_t obj_tid, hobj_ref_t myref)
(

long mystatus;
hid_t dataset_reg;

mystatus - O;
dump_in_aggr_mode - 1;
+*level ;

/1

// CGet the reference

/1
dataset_reg - HS5Rdereference(obj_tid, H5R_OBJECT, imyref);

if(dataset_reg < 0>{
mystatus - -1;
GOTO_LRR;
1
/1
// Dump the refered aggregate

1
mystatus - dump_dataset(dataset_reQ);
--level;

err:
dump_in_aggr_mode - O;
return <mystatus);

long dump_instance_by reference(hid_t dataset_tid, long dataset_index,
long instance_index)

long rstat;

hid_t mydataset_filespace;
hid_t datasetdatatype;
size_t dataset_datatype_size;
hsize t mydim[1);

hid_t~ mymem_space;

hsize_t mycoord*®1]*1];

char edataset buffer;

11
// Read the selected instance
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1
mydim[0] - 1;
mymem_space - H5Screate_simple(l, mydim, NULL);
dataset_datatype - H5Dget_type(dataset_tid);
datasec_datatype_size - H5lyet_3ize (dataset_datatype) ;
dataset_buffer - (char*) malloc(dataset_datatype_3ize);

mydataset_filespace - H5Dget_space(dataset_tid);

mycoord[0” [03 - ir.stance_index;

if(rstat - H5Sselect_elemer.ts (mydataset filespace, H5S_SELECT_SET,
1, (const hsize_t *)Smycoord)> GOTO_£RR;

if(rstat - H5Uread(dataset_tid, dataset_datatype, mymem_sPace»
mydataset_filespace, HS5P_DEFAULT, dataset_buffer)) GOTO_ERR;

/1
// Dump the instance from buffer

/1
if(rstat - dumpcompound(dataset_datatype,0,dataset_buffer)) GOK>_ERR
free(dataset_buffer);

err:
return (rstat);

T e

// Dump VLEN data

long dump vlen data(hid t datatype, long members, char *vler. data)

long rstat,i;
long super_size;
hid_t super_tid;
H5T _class_t superclass;
double myreal ;

long myinteger;
short myenumval ;

enum color3_t mycolor;
hobj_ref_t obj_ref;

char enum_name (10];
hvl_t myvlen;

char *p_myvilen;
rstat - O;

p_myvlen - vler._data;
/1
// Get type of VLEN data
/1

super_tid - H5Tget_super(datatype);
super_class - H5Tget_class(super_tid);
super_size - H5Tget_size(super_tid);
-tlevel; m-level;

indentQ;

fprintf<rep_Ffile,"(");
/1
// Branch on type for each element
/1

for(i-0; i<members; +FfiH

switch (superclass) (
case HS5T_INTEGER:
memcpy(imyinteger,p_myvlen»sizeof(long));
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p_myvlen +- sizeof(long);
fprintf(repfile,"” %lu ”,myinteger);

break;

case HS5T_FLOAT:
memcpy(imyreal,p_myvlen,sizeof(double));
p_myvlen +- sizeof(double);
fprintf(repfile,” %f ”,myreal);

break;

case H5T_VLEN:
memcpy(imyvlen,p_myvlen,sizeof(hvl_t));
iflrstat - dump_vlen_data (super_tid,myvlen._ler.,myvlen .p) )

GOTO_£RR;

p_myvilen sizeof (hvl_t) ;
break;
case H5T_COMPOUND:

indent(Q;

if(rstat - dump_compound(super_tid,0,p_myvlen)) GOTG_ERR;
p_myvlen +- super_size;
break;
case H5T_REFfc"ERENCE:
if(H5Tequal (obj_ref_tid,super_tid>){
indentQ;
memcpy(&obj_ref,p_myvlen,sizeof(hobj_ref_t));
if(rstat - dump_aggr_by_reference(super_tid,obj_ref))
G0?0_ERR;
p_myvlen *s super_size;

brgak;
case H5T_£NDM:
memcpy (imycolor, p_myvlen, sizeof (er.um colors_t)) ;
p_myvlen +- sizeof(enum colors_t);
if (rstat - H57er.um_nameof (super_tid, amycolor, enum_name, 10))
GOTO_£RR;
if (rstat - H5Tenum_valueof (super_tid,enum_name, fimyer.umval))
GOTO_£RR;
fprintf(repfile,"%d : %s”,myenumval,enum_name);
break;
default:
fprintf(rep_file,”\nOOPS! Ur.handeled datatype™);

indent(Q;
fprintf(rep_file,")*);
— level;— level;

err:
return(rstat) ;
)
/1
// Cet dataset index
/1
long get dataset_ir.dex (char *entity_name)
|
long dataset_index,i;

dataset_index - -1;
for(i-0; i<KUMBER_OF_ENTIT1£S; +*i){
if<!strcmp(defined_entity names[i],entity_name)) i
return(i);

>
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return(dataset_index) ;

Copepxumoe (haiina pesynsTaTtos Noc/e BbINO/IHEHWS MOJHO NPOrpaMmbl:

40)
/Geometry_encoding/Line:
set_unset_bitmap: 7
Entity-Instance-Identifier: 4
startp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Ildentifier: O
x: 0.000000
y: 0.000000

endp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier: 1
x: 100.000000
y: 0.000000

colour: /Geometry_encoding/CColour:
select_bitmap: 2
s_colour:
e_colour: 1: RED
41)
/Geometry_encoding/Line:
set_unset_bitmap: 7
Entity-Instance-Identifier: 5
startp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier: 1
x: 100.000000
y: 0.000000

endp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier: 2
x: 100.000000
y: 100.000000

colour: /Geometry_encodmg/CColour:
select_bitmap: 2
s_colour:
e_colour: 3: BLUE
42)
/Geometry_encoding/Line:
set_unset_bitmap: 7
Entity-Instance-ldentifier: 6
startp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier: 2
x: 100.000000
y: 100.000000

endp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier: 3
x: 0.000000
y: 100.000000

colour: /Geometry_encoding/CColour:
select_bitmap: 1
s_colour: Red line
e_colour: 0: WOID

43)
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/Geometry_encoding/Line.
set_unsGt_bitmap: 7
Entity-Instance-Identifier: 7

startp: /Geometry_encoding/Point:

set_unset_bitmap: 7
Entity-Instance-Identifier. 3
x: 0.000000
y: 100.000000

endp: /Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier: 0
x: 0.000000
y: 0.000000

colour: /Geometry_encoding/CColour:

select_bitmap: 1
s_colour: Blue line
e colour: 0 : WOID

-(0)
/Geometry_encoding/Land_survey:
set_unset_bitmap: 15
Entity-Instance-Identifier: 25
country: Norway
properties:

(

SGeometry_encoding/Point:
set_unset_bitmap: 7

Entity-Instance-Identifier: 0

x: 0.000000

y: 0.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-Identifier: 1

x: 1000.000000

y: 0.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-Identifier: 7

x: 2000.000000

y: 1000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-ldentifier: 11

x: 1000.000000

y: 2000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-ldentifier: 5

x: 0.000000
y: 1000.000000

)

5Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier:
x: 1000.000000
y: 0.000000
/Geometry_encoding/Point:
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set_unset_bitmap: 7
Entity-Instance-Identifier:
x: 2000.000000

y: 0.000000

/Geometry_encodmg/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier:
x: 2000.000000
y: 1000.000000

)

/(Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-Identifier:
x: 2000.000000
y: 0.000000

/Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-ldentifier:
x: 4000.000000
y: 1000.000000

/Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-ldentifier:
x: 3000.000000
y: 2000.000000

/Geometry_encoding/Point:
set_unset_bitmap: 7
Entity-Instance-ldentifier:
x: 2000.000000
y: 1000.000000

)

)
(

(
/Geometry_encoding/Point:
set_unset_bitmap: 7

Entity-Instance-Identifier:

x: 2000.000000

y: 0.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-Identifier:

x: 4000.000000

y: 0.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-Identifier:

x: 4000.000000
y: 1000.000000

)

(
/Geometry_encoding/Point:
set_unset_bitmap: 7

Entity-Instance-Identifier:

Xx: 0.000000

y: 1000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-Identifier:
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x: 1000.000000

y: 2000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-Identifier: 7

x: 2000.000000

y: 1000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-ldentifier: 13

x: 3000.000000

y: 2000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-ldentifier: 16

x: 1000.000000

y: 3000.000000
/Geometry_encoding/Point:

set_unset_bitmap: 7

Entity-Instance-ldentifier: 10

x: 0.000000

y: 2000.000000

)

)
altitudes:

(

((100.000000 101.100000 102.200000 103.300000 104.400000

)
(200.000000 201.100000 202.200000

3300.000000 301.100000 302.200000 303.300000

)
)

((400.000000 401.100000 401.200000
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)
(500.000000 501.100000 502.200000 503.300000 504.400000 505.500000

)
)
)
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Ta6bnuuya

MpunoxeHve A

(cnpasoyHoe)

CBefleHNs 0 COOTBETCTBUMU CCbIIOYHbIX MEeXAYHapOAHbIX CTaHAAPTOB
HauuoHanbHbIM cTaHgapTam Poccuiickoih ®egepaunn

JA 1

OG603Ha4YeHNe CCbINOYHOTO

MexX/AyHapojHOro cTaHaapTa

NCO 639-2
MCO 8601

MCO 10303-1

MCO 10303-11

CteneHb

cooTBeTCTBMA

o1

O6o3HayeHne N HaMMeEHOBaHWe COOTBeTCTBYlO LW, ero

HauMoHaNbHOIO cTaHaapTa

*

FOCT MNCO 8601-2001 «CucTema cTaH4apTOB MO
nHdopMaLmmn, 6MGIMOTEUHOMY W KU3LaTeNbeXoMy Aeny.
MpeactasneHve gar v Bpemenn. O6Lme TpeboBaHNUsA»

FOCT P NCO 10303-1-99 «Cuctembl aBTOMaTU3aLmMm
Npou3BOACTBA M WX WHTerpauvs. lNpeacTasneHve faH-
HbIX 06 M3genun n obmMeH 3TUMK AaHHbIMK. YacTb 1
O6Le npeacTaBeHNs 1 OCHOBOMNO/aralwme npuHLK-
nb»

FOCT P NCO 10303-11-2009 «CucTembl aBToMaTu3a-
UMM Npou3BOACTBA M WX WHTerpaums. [Mpefctasnexve
[aHHbIX 06 U3aenMn 1 06MeH 3TUMK AaHHbIMK. YacTb 11.
MeTogpbl onucaHus. CrnpaBoyHoOe PYKOBOACTBO MO SA3bIKY
EXPRESS»

* COOTBETCTBYWW Ui HaLWOHANbHLIA CTaHAapT OTCYTCTBYeT. [lo €ro YyTBEpPXAEHWUS PEKOMEHAYeTCs WUCMNONb30BaThb
nepeBO/ Ha PycCKMil A3blKk AAHHOTO MeX/AyHapofjHOl cTaHpgapTta (AokymeHTa). MepeBoA AAHHOTO MEXAYHAPOAHOTO CTaH-

fapTa (AoKymMeHTa) HaxoauTcs a dejepanbHOM MHGOPMaLMOHHOM (hOHAE TEXHMYECKNX PeraMeHTOB M CTaH[apToB.

MpumeyvyaHwne

BeTCTBUA CTaHJapToOB:

0T -

WAEHTUUYHbIE CTaHAapThl.

B HacTosiwei Ta6nmuye Mcnonb3oBaHo caeaylolujee ycioBHOe o603HayeHne CTeNeHn cooT-
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