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TOCT P UCO/TO 10303-12—2000

BBeaenue

Crangaptel cepur [TOCT P MCO 10303 pacnpoctpaHsiorcsl Ha MaUIMHHO-OPHEHTUPOBAHHOC
npejiCTaBIeHUe JaHHbIX 00 U3aeIUY U oOMeH 3TUMH NaHHbIMM. Llenblo gBisieTcsi co3naHue MeXaHHu3Ma,
MO3BOJSIIOLIECTO OMUCHLIBATh JAaHHbIE OO0 U3IECAMU HA TIPOTSIXKEHUM BCEr0 XU3HEHHOI'O LMKIIA M3JETUs
HEe3aBUCUMO OT KOHKPECTHOW CHUCTEMbI. XapaKTep TAKOTO OIMUCAHUSA JEJAaeT €ro MpUTrogHbIM HE TOJIBKO
11 OOMEHA MHBaApMaHTHAIMU (paliaMHM, HO TaKxXe M IS CO3/1aHus 0a3 JAaHHBIX 00 M3IENUIX, KOJIEK-
TUBHOTIO I1OJb30BAHUS 3TUMHU 0a3aMU U apXUBALIMU COOTBETCTBYIOIUMX JAHHBIX.

Cra”Hpaptel cepuu ['OCT P UCO 10303 npeacrapiasiior coboi HAOOp OTACIBHO U3IdBAa€MbIX CTaH-
naprToB (dacten). Yacty gaHHOU CepUM CTaAaHZAPTOB OTHOCSTCH K OOHOW M3 CIEAYIOUIMX TeMaTHYeCKMUX
CPYIIT. METONbI OINUCAHMWSI, UHTECTPUPOBAHHbLIC PECYPCHI, NMPUKIIAAHBIE NPOTOKOJbI, KOMILUIEKTbl a0CT-
PAKTHBLIX TECTOB, METOJbl peaiU3allMU M aTTeCTALMOHHOE TECTUPOBAHME. I pynnnl CTaHAAPTOB JAHHOWU
cepuu onucaHsl B 'OCT P NCO 10303-1. Hacrosiiuuit ctanzapt BXOOUT B I'PYHINY METOIOB ONMUCAHMUS.

Hacrosauiuit crannapt onpenenser aneMeHTh! a3bika EXPRESS-1. Kaxnbiit sneMeHT si3bika mnipen-
CTaBJISIETCST B CBOEM COOCTBEHHOM KOHTEKCTE ¢ npumepaMu. CHayana BBOISITCS MPOCTbIE DJIEMEHTDI, a
3aTEM [IPEACTAB/SIIOTCST BONEC KOMIUIEKCHBIE UACK B NOPSAKE HapacTaHUsl UX CJOXHOCTU.

O6030p fg3bIKa

EXPRESS-1 — 310 Has3BaHue s13biKa QOPMAIBHOTO MPEACTABACHUS AAaHHBIX U CrielldUuKauun ad-
CTPAKTHBIX TECTOBLIX (KOHTPOJIbHBIX) NpuMepoB. OH MOXET ObITh UCIIOJABL30BAH /151 ONUCAHUST MHPOP-
MaLlMOHHBLIX TpedoBaHUU aApyrux craHgaptoB cepuu [[OCT P MCO 10303 u poacrseHeH si3bikam EX-
PRESS u EXPRESS-G. A3bik 6azupyeTcst Ha LEJIOM psijie Lejer NPOSeKTUPOBAHMSI, B YACTHOCTU:

- pazMmepbl U coKHOCTL cTaHaapToB cepuu TOCT P MMCO 10303 TtpedbyioT 00eCcieuuTh Yutadesb-
HOCTb $13blKa Kak JUlsSl KOMIIbIOTEDA, TAK U JUIS 4yejloBeKa. BbipaduTesibHbIe Cpe/ICTBA CTaHAapTOB NAHHOM
CepUMN NPU3BAHBI OOJIETYUTHL (POPMATILHOE BBISIBJIEHUE HECOOTBETCTBUM B IMPEACTABICHUAX WU CIIELH-
(pMKaLMSIX TPU UCITOJIBL30BAHUY CPEACTB aBTOMATU3ALIMM;

- cJjieayeT oobpaTUTh BHUMAHME Ha OTOOpaXEHUE peajirv3alliedl CBOMCTB OOBEKTOB, IPEACTABISIIO-
IHUX fipeaMeT uHTepeca. O0ecneuynuTh onpeacicHUEe 00bEKTa B TEPMUHAX €0 CBOMCTB, KOTOPBIC XapaK-
TEPUIYIOTCH YCTAHOBJICHUEM OOJIACTH MX 3HAYEHUMN (IOMEHA) U OTpaHUUYEHHUSIMU Ha 3Ty 00J1aCTh;

- 000U THUCH, HACKOJILKO 3TO BO3MOXHO, 0€3 paccCMOTPEHUA KOHKPETHON peaM3alMU;

- 00ecIeYmMTb cpeacTBa oToOpaXXeHUsT MaJIbiX COBOKYIHOCTEH EXPRESS-cxeMm;

- 00eCIeYyTh CPEACTBA [IOJAEPXKKHN ClielMPUKALIUN KOMIUIEKTOB abCTPAKTHBIX TECTOB JIJISI TTPOLIEC-
COpPOB MH(GPOPMALIMOHHBIX MOJEJICH.

B EXPRESS-I sk3eMruisipbl 0O0ObEKTOB MPEACTABISIOTCSI B TEPMUHAX 3HAUEHWUH aATPUOYTOB: OCO-
beHHoOCTell TUOO XapaKTepUCTHK, CUMTAIOIINXCS BAXXHBLIMU JUISI UCIOJIL30BAHUS M ITOHUMAHUSA. DTH aT-
pUOYTbl UMEIOT MPEACTABICHUE, KOTOPOE MOXET OBIThb INMPOCThIM TUIMOM HAHHLIX (TaKUM, KaK LIEJIOYUC-
JeHHBINW) U000 TUIIOM Apyroro obbekra. I'eoMeTpHuecKas TOYKA MOXET ObITh OlNpEAcsicHA B TEPMUHAX
TpeX BELLUECTBEHHbIX (ACUCTBUTEIBHBIX) YUCET. ATpuOyTaM, o0pasyioliuM onpeleyieHue o0beKTa, JatoT-
csl UMeHa. Tak, Uisl TEOMETPUYECKON TOYKM TPU BELICCTBEHHBLIX YUCIA MOIYT MMETb UMEHA X, Y U Z.
YCcTaHaBIMBaeTCsd OTHOLUGHHE MEX/Y OfpeneasieMblM OOBEKTOM M OMNPEAENISIOIIUMHA €ro aTpudyTaMu U,
AHAJIOTMUYHbLIM 00pa3oM, MEXIY aTpyOyTOM UM €ro INpEeACTaABICHUEM.,

A3k EXPRESS-1 obecrnieuupBaer cpeacrsa Mg OTOOpaKEHUS peain3allued 3JIEMEHTOB JTaHHBIX
sa3bika EXPRESS. 3bik pa3pabotaH, B OCHOBHOM, [MJI BOCIIPUATHS YEJIOBEKOM U Ui ODJIErYEHUsT OTO-
opaxeHus: ak3emruispop EXPRESS-1 Ha onpenenennn B EXPRESS-cxeme. B HeEKOTOpBIX CcTaHAaprax
cepuu 'OCT P MCO 10303, nanpumep B TOCT P UCO 10303-21, ycraHoB/ieHbl TpeOOBaHUS K paliho-
HaJIbHBIM MalUWHHBIM peanu3auusiM cxeM. EXPRESS-1 He npenHa3sHayeH 49 3aMEHBI 3TUX METOI0B.

OCHOBHBIE 2JIEMEHTH! sI3bIKa NMoKa3aHbl Ha pUCYHKe 1. f3bIK uMeeT aBe riaaBHble yacTu. Ilepsas
YACTb CHYXHUT JJIsI OTOOpaXeHUST DK3eMIUISIPOB JaHHBIX. /laHHbIE MOTrYT ObITh OTOOpaXXE€Hbl Ha OCHOBE
O0BEKT—OOBEKT, HA OCHOBE CXE€Mbl JUOO KaK HAOOP 3K3EMIUISAPOB CXeM, NpeaHa3HAUYEeHHbIU Il OTO-
OpaxXxeHHsT HEKOTOpoW HHPOPMAUMOHHOW MOJEJIM paccMaTpuBaceMoM mpeaMeTHoOM obOactu. B sa3bike
EXPRESS-1 3T paHHBIe Ha3blBalOTCH 3K3eMIUIIpAMU IpeaMeTa (object mstances), 3K3eMIUISIpAMH NaH-
HBIX cxeMbl (schema data instances) U mozeabo (model). Ha pucyHke 1 nipeanomnaraercsa, 4ro MHGOp-
MaUUOHHas Moaeslb onpenencHa ¢ nomMouibio si3pika EXPRESS.
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BTropasa 4acTb si3blKa CAYXUT 1S CrieUAPULIMPOBAHUSA AOCTPAKTHbLIX TECTOBBIX (KOHTPOJBHBIX)
[IPUMEPOB € LEJbIO (POPMAJILHOIO OINMUCAHHUS TECTOB, BBITIOJHAEMBIX Hal peain3alueii MHPOOPMaIlMOH-
Holl Mozenu, 3agaHHoM Ha s3bike EXPRESS. KoHcTpykumsamu s3bika, npedHa3sHA4€HHBIMMW JUISL 3TON
LHeJId, SIBISIOTCA KOHTPONBHBIA npuMep (test case) ¥ KOHTeKCT (context). [daHHbIA pa3acnh s3blKa HC-
IMOJIL3YeT TaKkkKe TipouenypHble acriekThl s3bika EXPRESS. Ok3eMmisipbl 1aHHBIX MOTYT ObITh MapaMeT-
DU30BAHBI M COXPAaHEHbLI B KOHTEKCTE. MHOIME pa3IMyHbIe KOHTPOJbHLIE IIPUMEPLI MOI'YT ITPHUCBAUBATD
3HAa4YeHUsT MMapaMeTPU3OBAHHBIM HAHHBIM B KOHTEKCTE U HCITOJB30BaTh 3TH HAHHBIC KaK YaCTh CICLM-
(pUKaALMU JAHHOI'O TECTA.

DK3eMIUIIPBl JAHHBIX, TOJYYEHHBLIE B pe3yabTare INPUMEHECHHUS KOHTPOJLHOIO IIpUMepa, MOTYT
OTOOPAaXAThCH C [TOMOLUBIO KOHCTPYKLHH, ONPEACNCHHDBIX B IIEPBOM YaCcTH A3BIKA.

[ITpumeuvauune — [IpuMepsl ucnons3zoBanuss EXPRESS-1 B HacTosiuieM cTaHzapre He COMIaCOBaHbI C Npa-
BUNAMM KAaKOro-jJubo KOHKPETHOro cTuwiisi. B caMoM aeie, MHOTAA MpUMEPBl UCITOAB3YIOT HE JIVUIIWK CTUJIb, YTOOLI
JOCTHUYb KPAaTKOCTH JIMOO Moka3ath rmOKocThb. [IpUMephl He NMpeTeHayIoT Ha OTpaxeHue colepXaHusi MHPopMauu-
OHHBIX Mojenei, onpenenseMbix B aApyrux craHaaprax cepuu [OCT P UCO 10303. Mx ¢dyHxuuss — toka3zatb KOH-
kpeTHble ocobeHHOCTH EXPRESS-I. JIio0y1o ananoruio Mexny 3TUMK nmpuMepaMy U o0s13aTeibHBIMUA MHPOpMALIH-
OHHBIMU MOJCISIMU UM aOCTPAKTHBIMHM KOHTPOJBLHBIMY NPUMEpPAMU, OMNPEACICHHBIMY B OPYIMX CTAHAApTaxX CepMuy

FOCT P UCO 10303, caeayeT MrHopupoBaTh.

\'4



IrocT P 1CO/TO 10303-12—2000

MOJEJb (MODEL)

DJK3eMIigpsl cXeM (schema
Instances

JK3EMIUIAPEI THIA (type In-
stances)

DK3EeMIUIAPHI 00BEKTOB (en-
tity instances)

OTtobpaxxaembie
IK3EMIUISAPLI
naHHeIX (display
data instances)

OTtoOpaxaeMble
SKICMIIIISAPbI
pPEe3yJIbTATOB
(display result
instances)

KOHTPOJILHBIA IPUMEP

(TEST CASE)
EXPRESS OO0vnaBneHus miua tecra (decla-
rations under test)
Onpenencuue ueilu (objective
specification)

Oo0mwaBneHna cxeMm (schema declara-
tions)

O6baBnenus Ttuna (type declara-
tions)
O0bsaBieHus 00BEKTOB (entity dec-

larations)
O6bwsaBnennsa npaeuia (rule declara-

tions)
AJIrOpUTMHYECKHE 00BABIIEHNA

(algorithm declarations) AJITOPUTMHYECKHE 00bABICHUA
(algorithm declarations)

Peanunsaums (realisation)

HNmnopTt naHHBIX KOHTEKCTA
(context data import)

[IpucBanBanue JaHHBIX
(data assignments)

MiMnoprupyemeie
naHHele  (import
data)

KOHTEKCT (CONTEXT)

dopmaneubic napameTpsl (formal parameters)

JK3eMIUISApBl cXeM (schema instances)

(mapaMeTpu30BaHHbBIC) JK3EeMIUIApPLI THNA [(parameterised)
type instances]

(mapaMeTpH30BaHHbIE) DK3eMILIApBI OOBEKTOB [(parameter-

(mapameTpH30BaHHEIE) 1sed) entity instances]
DK3EeMIUIApbl JaHHBIX

[(parameterised) data
instances]

AnroputmMuueckue o0bsaBaeHud (algorithm declarations)

Pucynok 1 — I'naBHeie 3neMeHnThI sA3b61Kka EXPRESS-I

VI
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FTOCYJAAPCTBEHHBIU CTAHIAAPT POCCUUCKOHU ®PEINEPAIIUMU

CucTeMbl ABTOMATH3AIMHA NTPOM3BOACTBA M UX HMHTErpauus

INPEACTABJIEHUE JAHHbLIX Ob U3AEJIMU 1 ObMEH Y TUMHA JAHHbBIMUA

actp 12
MeToanl onucanusa. Cnpasouytoe pykoBoacTBO Nno a3blKy EXPRESS-1

Industrial automation systems and integration. Product data representation and exchange.
Part 12. Description methods. The EXPRESS-I language reference manual

TaTa Beenenus 2002—01—01

1 OOaacTp npuMeHeHHUA

Hactosslunit cranpapT onpenesieT I3biK, Ha KOTOPOM MOXET OBbITh ONnucaH (OTOOpa)KeH) 3K3eMIl-
JsTp (4acTh) paccMaTpuBacMoOU MpeaMeTHON obsiactd. CTaHOAAPT TaKXe olpeaeasieT MeToa GpopMaIbHOIro
ONMUCAHUA IS TIOJAEPXKKHU CrieUupUKaAUMP abCTPaKTHBIX TECTOBBIX (KOHTPONBLHBIX) NIpUMepoB. HaHHBIN
qa3blK HasbiBaeTcst EXPRESS-1. Or1ot 361K poactBeHeH s13bIKy EXPRESS, onpenenennomy 8 'OCT P
NCO 10303-11.

EXPRESS-I saBisieTcst s136IKOM peanu3auuuy st I3bIKa KOHUENTYAJIBHON CXEMBI, KaK OIPENe/ICHO
B UCO/TO 9007 [1], a KOHKPETHBIM SI3LIKOM KOHLEINTYaJIbHOM CXEMbl, IMMOCAYXMUBIUUM OTIIPABHON TOY-
kot st EXPRESS-1, saeasercs EXPRESS. HAzsik EXPRESS-I nosponsier orobpaxkare COCTOsSIHUE
NpeAMETOB, NMPUHALIEXKaUUX K pacCMaTpUBacMoi TpeaMeTHOM o0a1acTv, U OJIOKM MHPOpPMAaLUU, OTHO-
CALIMECH K 5THUM IPEAMETAM.

B obnacte nNpUMeHEHHMsI HACTOSILUErO CTaHaapTa BXOOMT:

- OTOOPAXEHUE FK3IEMILISIPOB CXEM,;

- OTOOPAXEHUE IK3ICMIUISIPOB TUITOB U O0OBEKTOB (CYIIHOCTEN);

- JAHHBIE aA0CTPAKTHOI'O TECTOBOIO (KOHTPOJIBHOIO) IIpUMEpA;

- nnpeobpazoBaHue EXPRESS-cxem u TunoB ganHbiX B 5K3eMIsipbl EXPRESS-1.

B obsacth MpUMeHEHUS HACTOSLIETO CTAHAAPTa HE BXOIAT:

- [IpeoOpa3oBaHUe U3 APYIrUX A3bIKOB (KOHLENTYaslbHbIX ¢XeM) B EXPRESS-I;

- onipenesicHMe (popMartoB 0a3bl TaHHBIX;

- onpenesieHUue (popMaToB (paina;

- oIpeaesieHue (popMaToOB Nepeaadn JaHHbIX;

- YIIpaBACHNE TIPOLIECCOM;

- 0OpaboTKa UHPOPMALIUH;

- 00paboOTKa UCKITIOUHUTENBHBIX CUTYALIUM.

EXPRESS-I He gaBasieTcst A3bIKOM TMTPOTrpaMMUPOBAHUA.

2 HopMaTHBHbBIE CCbLJIKH

B HacTosleM craHIapTe MCIOJb30BAHBI CChUIKM Ha CJAEAYIOLME CTAHAAPTHI:
'OCT P UCO 10303-1—99 CucteMbl aBroMaTM3aluuu TMPOM3BOACTBA U MX UHTerpaums. Ilpen-

CTaBJICHUE IaHHBLIX 00 u3aesun U oOMeH 3TUMHU JaHHbIMU. HacTs 1. O0OLIME npencraBjieHUss U OCHOBO-

mojiaralolume IMpuHLMITbI
FOCT P NCO 10303-11—2000 CucremMbl aBTOMAaTU3aLlMH IIPOU3BOACTBA M UX UHTerpauus. Ilpen-

CTaBJIeHHUe MAaHHBIX 00 U3JeNUU U oOMeH 3TUMU AJaHHBIMU. Hacth 11. MeTtoapsl onucaHusg. CripaBouyHoe

pyKoBoACTBO 1o s13biky EXPRESS
[OCT P UCO 10303-21—99 CucreMpl aBTOMATH3allMM NPOU3BOACTBA M MUX MHTerpauus. llpen-

CTaBJICHME JaHHBIX 00 M3deauU U oOMeH 3TUMUM JdaHHbIMU. Hacte 21. Metoanl peanusauuu. Koaupona-
HHE OTKDBITBIM TEKCTOM CTPYKTYPBLI OOMEHA

N3nanve opunuajbHoe

3—260
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NCO/MBDK 8824-1—957 HHbDopMaumMoHHas TeXHONMOTUSI. B3aMMOCBS3b OTKPBITBIX CUCTEM. ABCT-
paKkTHasi CMHTakcudeckasi Hotauusa Bepcuu ogvH (ACH.1). Yacte 1. Cneuudukaiusi OCHOBHOM HOTALUMHU

NCO 10303-31—94") CucreMbl aBroMaTH3allMM NMPOM3BOACTBA U MX MHTerpauus. [IpeacrasieHue
JAHHBIX 00 M3JEeIMU U OOMeH 3TUMM naHHbIMHM. YHacTh 31. MeTomoJiorMss ¥ OCHOBBI aATTECTALlMOHHOTO
TECTUpOBaHUs. OOLIME TTOJTOXECHUSA

NCO/M3K 10646-1—93" HudbopMaLMOHHAS TEXHOJOTHMSA. YHUBEPCAILHBIH MHOTOGaiTHO-
KOAUPOBAHHBIM HA00Op CUMBOJIOB. HacTh 1. ApXUTEKTYpa U OCHOBHOM MHOTOSI3bIUHbI YPOBEHbD

3 Omnpenenenus

3.1 Tepmunsi, onpenenennsie B 'OCT P HCO 10303-1

B HacrosiiieM cTaHzapTe MCIOAb30BaHbl CIeOYIOLUKME TePMMUHBI, onpeaeieHHble B [TOCT P UCO
10303-1:

- JAHHBIE;

- HHpopMaum;

- HH(pPOPMAITHOHHASA MO/Eb.

3.2 Tepmunni, onpeneiniennsie B 'OCT P HCO 10303-11

B HacroslleM cTaHIapTe MCIIOAb30BaHbl clenyioilivde TepMUHBbI, onpeneneHHbie B TOCT P UCO
10303-11:

-rpa¢d noaTHN/CYNIEPTHIIL;

- 3HAYeHue;

- KOHCTAHTA;

- JIeKceMa;

- 00bEKT;

- COBOKYNHOCTb;

- THII JAHHBIX CJIOXHOI0o 00BheKTa;

- THN JAHHBIX;

- 3K3eMILIAP CJIOXKHOr0 00bEeKTa;

- 3K3eMILIAp 00beKTa;

- IK3eMILISIP NPOCTOro O0ObEeKTA;

- 3K3eMILIAP.

3.3 Tepmunsi, onpeaenenunie B UCO 10303-31

B HacTos111eM cTaHZapTe MCIIOJb30BaHbI cleayiolie TepMUHLI, onpeneeHHble B MCO 10303-31:

- a0CTPAKTHLIA TeCTOBBIM (KOHTPOJBHBIH) NpUMeEp;

- KDUTEPUHA BEPAMKTA;

- eJIb TeCTa.

3.4 [Ipyrue onpenesieHus

B wacrosiueM craHpapre UCIONB30BaHbI CIACAVIOLIME TEPMUHBI C COOTBETCTBYIOILUMMU OIIpPEHEIIE-
HHASIMU:

3.4.1 arpuOyT (attribute): OcoGEeHHOCTb, KAYECTBO WM CBOMCTBO, XapaKTePU3YIOLLEE OOBEKT.

3.4.2 undopmaunonnas 06a3a (information base): Habop 3K3eMIUISIpOB THUIIOB, COOTBETCTBYIOLLMX
APYT ApyTY U UHPOPMALIMOHHOM MOJEIM, NMPUHALIEXKAUUNA IK3EMIUISIPY paccMaTpHUBaeMo NpeaIMeTHON

o0nacTu.

[IlpumMmevadune — MHdbopmanuoHHasa 6a3a MOXeT JIMOO He MOXET ObITb MPUIrOAHON UII KOMIbIOTEPHOHN
oOpadorku. Hanpumep, ee He cieayeT CYUTATh IIPUTOIHOMN JJIsl KOMIBIOTEPHON 00pabOTKU, €CliM OHa umeeT GopMy
pykonucHoro gokyMeHra. C Apyroit CTOpOHbI, €CIM OHA 3alaHa B BUAE 0a3bl JAHHBIX WJIM KOMIILIOTEPHOro (aitna,
TO ee ClieAyeT CUMTATb INPUroAHOM IS KOMITBIOTEPHOM 00paboTKH M, CAENOBaTE/IbHO, €€ MOXHO TaKX€ Ha3bIBaTb

00BEeKTHOU Oa30.

3.4.3 o0ObexkTHaa 0a3a (object base): MHpopMaliMoHHas 0a3a, IPpUroaHasl s KOMIILIOTEpHON 00-

paboTKHU.
3.4.4 cxema (schema): Habop TecHO CBsI3aHHBIX JIEMEHTOB, 00pa3yrWMNK UHPOPMALMOHHYIO MO-

nenabL b0 ee 4acTh.
3.4.5 Tun (type): IlpeactaBjicHUE o0aacTy (AOMEHA) OOIYCTUMbIX 3HAUYCHUMH.

) Opurunans! crangapros UCO (MCO/MBK) — so BHUMUKMU INoccrangapra Poccun.
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3.4.6 paccmaTpuBaeMas npeaMeTHas obaacrtb (universe of discourse): Bce Te 00bekThl (TIpeaIMeETHI)
pEAILHOI0 MHpPa, KOTOpPhIE IIPEACTABISIOT MOTEHUMANBHBLIM MHTepec. OHU SBISIOTCS IMOAMHOXECTBOM
BCEX IIpeaIMETOB (OOBEKTOB) peaJbHOIoO MUpa.

4 TpeOoBaHNs COOTBETCTBHSA

4.1 @opmaibnbie cnenmdukanyu, 3anucanibie Ha EXPRESS-1

DopmanbHas cneuudukauus, 3anucadHass Ha EXPRESS-I, nomxHa ObiTh cornacoBaHa ¢ 3amaH-
HbIM YPOBHEM COOTBETCTBMS, KaK ONpeaeieHo HUXe. PopMaiibHas crnieldurKaluys COOTBETCTBYET AaH-
HOMY YPOBHIO, KOrla /i HE€ YCIEUIHO BLITIONHEHKI BCE MPOBEPKHU, NMPEAYCMOTPEHHBIE IS JAHHOTO U
BCEX HUXKEJeXallUX YPOBHEMH.

4.1.1 YpOBHHU COOTBETCTBUSA

Ypoeens 1. Ilposepka ccwviiok.

OTOT YpOBEHb BK/IIOYAET MPOBEPKY (POpMaJIbHON crieuudHUKaALUM Ha KOPPEKTHOCTh CMHTAKCHCA U
cchliok. PopMmasibHast crieuMgUuKaursd CUMHTaKCHca BepHa, €CJIM OHa COOTBETCTBYET CHHTAKCHUCY, obpa-
30BAHHOMY pPacUIMPEHUEM NEPBUYHBIX CUHTAKCUYECKHUX TIPABUJI, TIPUBEACHHbIX B IPUWIOXEHUU A. Pop-
Ma/IbHast cieu@UKalMsg BEpPpHA 110 CChUIKaM, €C/IM Bce CChUIKM Ha 3geMeHThl EXPRESS-1 cootBercT-
BYIOT 00J1aCTH ACUCTBUSI U IpaBUIaM BUIMMOCTH, OMNpencJeHHbIM B pasaene 11.

Yposensv 2. Ilpoeepka munos.

JlaHHbIA YpOBEHb BKJIKOUYAET ITPOBEPKY POpMaNbHOM crieuu@PUKaliiu Ha COBMECTHMOCTbL TUIIOB B
BhIPDAXKECHHUAX M OIlepaTopax MpucBavBaHUS, KaK onpeneneHo mwist nporepok yposHs 2 B [OCT P UCO

10303-11.

Yposens 3. [Iposepka 3nauenuu.

JIaHHBIA YPOBEHBb BKIIIOYAET NpoBepKY POopMaibHOM crieuudUuKald¥d Ha COOTBETCTBUE YCIOBHUSM,
ornpeaecasieMbIM npoBepkaMu ypoBHA 3 o [OCT P MCO 10303-11.

Yposenv 4. [loanasa npoeepka.
JJaHHBIA YPOBEHDb BKJIKOUAET MPOBEPKY (POpMaJIbHON crieurMdUKauuyd Ha COOTBETCTBUE BceM (hop-

MYJUPOBKaM TPeOOBaHUH, YCTAHOBJIEHHBIM B HACTOSIILEM CTaHAApTE.
4.2 Peannzauuu EXPRESS-I
Peanuzauua cuHTakcuyeckoro aHanusaropa s3bika EXPRESS-1 nomkHa obecrieuuBaTth CUHTAKCU-

yeCKM pasdbop awboin popMasibHON crieuupukauuu, 3anucaHHod Ha EXPRESS-I, B cooTBeTcTBHM C
OrpaHUYCHUSIMU, CBSA3aHHBIMM C JAHHOHU peanu3aumeit, Kotopele omnpenaeneHsl B 3CPII (nmpunoxeHue
B). Cunrakcuueckui aHanuzarop s13bika EXPRESS-I nomxeH ObITh npoaeknapyupoBaH Ha COOTBETCTBUE
KOHKPETHOMY YPOBHIO (KaK 3TO OrpenesieHo B 4.1.1), eCayM OH MOXET peanau3oBaTh BCE NPOBEPKH, IIpe-
NYCMOTPEHHbIE UISI JAHHOI'O YPOBHS (M BCEX HUWXEJEXAlLUUX YPOBHEMN) Uit (POPMANbHOM crieuuduka-

uuu, 3anucanHorm Ha EXPRESS-I.
Pa3paboTyuK CUHTakcudeckoro aHaiausaropa s3pika EXPRESS-1 gomkeH ykazarb BCE orpaHuye-

HUsl, KOTOpasi peaM3aldsl HakaaablBaeT HA YMUCIO U LUIMHY WIAEHTU(PHUKATOPOB, AUATIA30H 00padaThbI-
BaeMBIX YUCEJ U MaKCHMaJIbHYIO TOYHOCTb BELIECTBEHHbIX 4YMuces. Takue OrpaHMYECHUsI NOJUDKHBI TOKY-
MEHTUPOBATLCH JUIS aTTeCTALLMOHHOTO TECTUPOBAHUSI B BUAE, ONPEACTIEHHOM B IIPUJIOXKEHUU B.

5 OcHoBHbIE IPHMHIHIILI

[Tpenmnosnaraercs, YTO YUTATEb HACTOSIMIErO CTaHAapTa 3HakoM ¢ fA3bikoM EXPRESS, onucanHbiM
B [OCT P UCO 10303-11.

HMcnonb3oBanue EXPRESS-1 mis orobpaxeHuss 3K3eMIUISIPOB HE TpeOyeT U He IpennoiaraeT Ha-
JUYMST COOTBETCTBYIOLLUETO Habopa OOBEKTOB WM APYTMX onpenejacHM. 3T1o o3HavaeT, 410 EXPRESS-I
MOXET UCIOJIb30BaThCs KakK SI3BIK CO CBOMMHM COOCTBEHHBIMH INpaBuWiaaMHu. OOHAKO OOBIYHO BBOJUTCH
CONMYTCTBYIOMIMIT Habop omnpeneseHUi, ONMUCaAaHHBIX (POPMaATIBLHBIM O0pPAa30M Ha OCHOBE sI3biKa THTA EX-
PRESS.

EXPRESS-I He onuceiBaeT cpeny peanusauuu. B yactHoct, EXPRESS-I He onpenensier:

- K&K OpraHu30BaH JOCTYII WM BBIBOH OAaHHBIX K3EMILISAPA;

- KaK OpraHu30BaHO XpaHEHUE MM OOCNYXMBAHUE JaHHBIX IK3EMINIsipa;

- KaK pa3peiueHbl ccblIKM Ha EXPRESS-cxempr;

- KaK M KOrza IpoBepsIOTCS] OFpaHUYEHHUs] WM O HUX COODLIAETCS.

3’!
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6 DjeMeHTHI A3bIKA

B naHHOM pasiene yCTaHOBJIEHBI OCHOBHbIE 3JIEMEHTBI, U3 KOTOPLIX (POPMUPYIOT NPEITOXKEHUST SI3bIKA
EXPRESS-I: Habop cuMBONOB, IpUMeYaHusl, 3HaKU, 3ape3epBUPOBAHHbIE CJIOBA U UIEHTU(hDUKATOPEI.

OnpegeneHUst CHHTaKCUCa, NPUBEACHHbIE B HACTOSIILEM CTAaHOAAPTE B NMPSAMOYTOJbLHBIX paAMKaX, SIB-
JISIOTCSl BBLAEPXKAMU K3 cuMHTakcuca sa3blka EXPRESS-I, ycranosneHHoro B npmioxXeHun A, KoTopoe
OnpeneaseT MOJHBLIH CHHTAKCHUC sI3bIKa U JIIOOBbIE S3BIKOBbIE KOHCTPYKILIMM, HE MpelcTaBJIcHHbIE B Ha-
cToslleM pasaene. Meron crieunduKallMM CHHTAKCUCA SIBISETCS paclIMpeHWeM MHOXECTBA, UCIOJb-

syemoro it EXPRESS B cootrBeTrcTBUU ¢ pasnesiom 6 TOCT P UCO 10303-11.

[Ilpumeyauune | — [aga ynoberBa uurareins meton onpeaeneduss EXPRESS nosropen B npunoxeduu D
BMecCTe ¢ paciuupeHHsaMu 11 EXPRESS-I.

ba3oBkie 3JIEMEHTHI SI3bIKAa KOMIIOHVIOTCSI B TOTOK MCXOZHOrO TEKCTa, OOBIUHO pa3feisieMoro Ha
husnyeckue crpokd. MU3HMYECKON CTPOKOW SIBASETCS TI000€ YMCIO CMMBOJIOB (BKIJIIOUAS HOJIbL), 3aKaH-
YUBAIOLIEECS CHMBOJIOM HOBOHM CTPOKH (CM. 6.1.5.2).

[Tpumeuanue 2 — HUcxonnwit tekct EXPRESS-I nerue unrare, ecim oneparopsl NpeacTaBleHbl OTAC/Ib-
HbIMU CTPOKAMH, a IS pasacieHUS pa3IUUYHbIX KOHCTPYKUHWNA MCHOJIb30BAHbI NTPODELI.

6.1 HabGop cumBoJI0B
B ucxonHom tekcre EXPRESS-I craenyer ucnons3oBaTth TOALKO CUMBOJIBL U3 CleAYyIOLIEr0 Habopa:
CUMBOJIbI, pasMelicHHbIe B siuetkax 20—7E paaga 00 ypoBua 00 rpynner 00 UCO/MBK 10646-1 u cne-

LUAJIbHBIA CUMBOJ \Nn, O0O3HAUYAIOWIMHA HOBYIO CTPOKY. DTOT HAOOp HasbiBaeTcss HabOpOM CHUMBOJIOB
EXPRESS-I. DneMenTtsl 310ro Hadopa cchinaloTcss Ha cooTrBeTcTBylolnne sueiiku MCO/MBK 10646-1,

B KOTOPbLIX OIpelaejeHbl JaHHBIE CUMBOJILI, HOMEpaA 3TUX SUYEEK OINpeneseHbl B LIeCTHAXUATEPUUYHOU
cucreMe. lleyataemble cuMBOUIBI JaHHOro Habtopa (sueiiku 21—7E uz MCO/MBOK 10646-1) xkoMOMHU-
pylotca Uil oopazosaHus JekceM si3blka EXPRESS-I. Jlekcemamu EXPRESS-I saBasiorcss xiroueBbIe
CJIOBA, UAEHTU(PUKATOPBI, 3HAKHU, JJUTEpAIbl UIHU 3HauyeHUA. JdanpHelmiasa Kinaccudukaumuss Hadbopa CUM-
BosioB EXPRESS-1 ApuBeneHa HXe.

OrnpeneseHHbIA TaKUM 00pa3oM HadOp CUMBOJIOB SABJISIETCS aOCTPAKTHBIM HA0OpPOM CUMBOJIOB, OH
HE 3aBUCHUT OT €ro MpeacTaBJIcHUs B peanusalvu. B yacTtHocTH, dakTuyeckass peajiu3zaliUsi MOXeET MC-
[10JIb30BaTh HEKOTOPLIC yhpaB/siolne Koabl, onpeneneHHsle B MCO/M3K 6429 [2]. Takue Koawl UH-
TEPNPETUPYIOTCS PeaTM3allMEN U B pe3yJbTaTe MOIYT IIPUBOAUTL K BKJIIOYEHUIO B OKOHYATEJbHbIIA WC-
XOJHBIM TEKCT OOJHOI'O MJIM HECKOJBKMUX A0CTpaKTHBIX CUMBOJIOB U3 Hadopa cuMBojioB EXPRESS-I.

[Ilpumep | — Ynpasnswmuit koa TAB MOXeT UHTEpPNIpETUPOBATLCSI peaiu3aliueil Kak n100asie-
HUE OJIHOTO MM HECKOJIbKHMX CUMBOJIOB Ipobeja K adCTPaKTHBIM CUMBOJIaM, O0pa3ylollUM OlIpeaese-
Hue EXPRESS-I.

[IpuMevyanue — JJaHHBIA pasfes ONpeacasieT TOJbKO CUMBOJIbI, UCITOAb3YyEMbIE IS ONPEACIEHUSA UCXO/ -
Horo Texcta Ha EXPRESS-I, Ho He onpenensier obnacts CUMBOROB, AOTTYCTUMBIX BHYTPH CTPOKOBOTO 3HAYCHMUS.

6.1.1 Hudpwr
B EXPRESS-I ucnonbn3ytorca apadbckue uudppor 0—9 (stueitkum 30—39 Habopa cumbosion EX-

PRESS-1).

CHUHTAKCUC:
120 digit = < kax B EXPRESS >

6.1.2 BykBbI
B EXPRESS-1 ncrnons3yiorcs nmporucHblE M CTpOYHbIE OYKBbI AHTJIMHACKOIO andaBuUTa (IYEHKU

4]1—5A n 61—7A Habopa cuMBoJioB EXPRESS-I). Tun O6ykB uMeeT 3HaueHHE TOJLKO BHYTPHU SABHBIX
CTPOKOBBIX 3HAUYEHMUH.

ITpuMevyanurne — EXPRESS-1 MmoxeT ObITb OMMCAH C UCTIOJIB3OBAHUEM TIPOITUCHLIX, CTPOUHBIX WU U TeX,
M IpYrux OykBs.

CHHTAKCHUC:
124 letter = < kak B EXPRESS >

6.1.3 CneumvanpbHBIE CUMBOIBI
CrnieuuajgbHbi€ CMMBOJIBI (IIe4aTacMbie CUMBOJIBI, HE SBIAONIMECsT OykBaMUM WJIM LHU(ppaMH) HUC-
NOJIB3YIOTCSI, B OCHOBHOM, JUIS IYHKTYAllUM U B KAUecTBE onepaTtopoB. HEXOTOphle M3 YKAa3aHHBIX CIiE-

4
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IUAJIBHBIX CUMBOJIOB HE MUCIIOJBL3YIOTCHA KaK 4acTh s13biKa. OHU, OOHAKO, MOTYT MCHOJIb30BaThC BHYTPH
[IpUMEYaHUH U CTPOKOBBIX 3HAYEHUU. Takue crieuuaJbHbIE CHUMBOJIBI HaxoasATcss B siuerkax 21—2F,

3A—3F, 40, 5SB—5E, 60 u 7B—7E Habopa cumBonos EXPRESS-I.

CHUHTAKCUC:
134 special = < kak B EXPRESS >

6.1.4[loguepkuBaHue
CumMBOJ toguepkuBaHus (  , sa4yerka SF Habopa cumBoiioB EXPRESS-1 ) MoxeT ObITh MCITOJIB30-

BdH B HﬂﬁHTMd)HKEITOpElX N KITIOYCBLIX CJI0BAX, HO OH HC AOJLXCH HCITOJIL30OBATHLCA B Ka4YCCTBE TICPBOIoO

CUMBOJIA.
6.1.51Ipoben
[IpoGen onpenensieTcst B CACAYOLWIMX noAnyHkrax ¥ B 6.1.6. Ilpoben momkeH MCTONb30BATHCS IS
pasieyieHUs aekceM B ucxogHoM TeKere EXPRESS-I.

[IpuMevanune — CBoboaHoe, B paMKax DONYCTUMOIrO, UCTIONB30BAHHE MTPOOEIIOB MOXET YIYYLIUTD CTPYK-
TYpy ¥ UUTA0eNbHOCTL UCXonHOTro Tekcta HAa EXPRESS-I.

6.1.5.1 Cumeon npobena

OINH WiM HECKONBKO MpobesioB (sueitka 20 HabGopa cumBosioB EXPRESS-I ) Moryr nosasutbcs
MEXIY OBYMS JIEKCEMaMU WM BHYTPHM CTPOKOBOTO 3HadyeHHs. O0o03HayeHue \S MOXKHO UCIIOJIb30BaTh
JUIS [IpEACTABICHUSI CUMBOJA Nnpodea B CHHTAaKCUCe A3bIKaA.

6.1.5.2 Hosasn cmpoka

HoBas cTtpoka noMmeyaer pU3MUYECKUN KOHEL CTPOKM BHYTPHU POpMAaJIBHON crieludUuKaly, 3aru-
caHHOY Ha EXPRESS-I. HoBas cTtpoka oObIuHO BBICTYMNaeT Kak mnpodes, HO TpeOyeTCcsS U IO CYHIECTBY,
KOrZa OHa 3aBeplllacT KOHUEBOE NMPUMEYAHME MU TMOIBIACTCS BHYTPM CTPOKOBOro 3HauyeHus. Homas
CTpOKa MpeACTaBIsIETCs] 0003HaYeHUEM \n B CUHTAKCHCE SI3bIKa.

[TpeacraBieHUE HOBOM CTPOKHM OMNpeEAeasieTcs peaan3alncii.

6.1.6 l1pumMmeyanusa

[[pyMeyaHue UCIIONBL3YyeTCS IS JOKYMEHTUPOBAHUA M JOJXKHO UHTEPIPETUPOBATLCS CUHTAKCHYE-
ckuM aHanmsaropoM EXPRESS-] kak npobGen. Umerorca ase GopMel npyMMedyaHUs: BCTPOEHHOE U KOH-
HEBOE.

6.1.6.1 Bcmpoennoe npumeuarue

[Tapa cuMBoOIOB (* 0003HAYaeT Ha4YaJI0 BCTPOCHHOIO MPUMEYAHUS, 4 TTapa CUMBOJIOB *) 0003Haya-

€T €0 KOHCLI. BCTpOCHHOE IMIPUMCHYAHHWC MOXCT HHOABIATHCA MCXIY JIFOOBIMU ABYMS JICKCCMAMH.

CHUHTAKCUC:
142 embedded remark = < kak B EXPRESS >

JIto00it cumBosr 3 Habopa cuMBoaoB EXPRESS-I MoXxeT HaxoauThes MexXay HadaloOM U KOHLIOM
BCTPOEHHOIO TNPUMEYAHUs, BKJ1I0Yasi CUMBOJI HOBOM CTPOKHM; ITO3TOMY BCTPOEHHBIE TIPUMEYAHUS MOTYT

3aHUMATh HECKOJILKO (PU3UYECKUX CTPOK.
BcTpoeHHbIe npuMedyaHUsi MOT'YT ObITb BJIOXEHHBIMU.

[IlpuMevanue — Cnenyer CACAUTh 33 TEM, YTOOLI BJIOXCHHBIE NIPUMEUYAHUS OOpAMIIJIMCH TIapaMH COOT-
BETCTBYIOLUMX 3HAKOB.

[IpuMep 2 — [IprMep BCTPOSHHBIX BJIOXEHHBIX IPUMEUAHUA.
(* 3Hax ' (*' HauMHaeT BCTPOEHHOE MpUMEYaHHUe, a 3HaK *) 3aKaHYMBAET ero. *)
6.1.6.2 Konuyeesoe npumeuarnue

KoHleBOE nprMeyaHue 3ariMchiBacTCs B KOHUE (PUINUYECKOHN CTPOKM. JIBa mocinenoBaTE/bLHLIX JI€-
duca (--) cayKaT HaYaJIOM KOHLEBOIO IPUMEYaHusI, a MMocJeaYIOIUIA CUMBOJI HOBOH CTPOKM 3aBepllaeT

Cro.

CUHTAKCUC:
144 tail_remark = <kak B EXPRESS>

[IlpumMep 3 — KoHleBoe rpUMedaHHue.
-- TO KOHILIEBOE NMpUMeYaHue, ¥ OHO 3aBepllaeTcsd CUMBOJIOM HOBOM CTPOKH.
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6.2 3ape3epsupoBaHHbIE CJIOBA

3ape3epBUpoBaHHBIMM cnoBaMM B EXPRESS-I aBasiiorcss kirodyeBble ci1oBa ¥ MMEHa BCTPOEHHBIX
KOHCTAHT, (PpYHKUMUH M IIpoUeayp. 3ape3epBUPOBAHHBLIC CIOBA HE HOJIXKHBI UCIIOJb30BATHCSI B Ka4YE€CTBE
UaeHTUPUKATOPOB. 3apesepBupoBaHHbie ci1oBa EXPRESS-I onucaHbsl HUXe.

6.2.1 KnmoyeBble CJOBA

B EXPRESS-1 ucnonns3yercsi mooMHoXecTBO KioueBbeIX CIIOB EXPRESS BMecTe ¢ HEKOTOPBIMHU

HJOITOJIHUTCJILHBIMHA KIIIOUCBbLIMHU CJIOBAMMU.

B tabaune 1 nepeuncacHsl kiouyeBble cioBa, odoinuve 1 EXPRESS-1 1 EXPRESS. B Ttabnune 2

fepevYUCiieHbl AOMNOJHUTEIbHBIEe Ki1I04YeBbie cjioBa EXPRESS-I.

[IlpumMeuyvadue — KioyeBble ¢iioBa 0003HAYAKOTCH TIPOINMMCHBIMMA OYKBaMM, NPEACTABJASIOWMMU JIMTEpA.

DTO IMO3BOJASET OOJETYUTL YTEHUE CUHTAKCUUYECKUX KOHCTPYKLMM.

Taonuna | — Kniouesbie cinoBa, odwme wiss EXPRESS-1 u EXPRESS

-t

ABSTRACT AGGREGATE [ ALIAS | ARRAY
BAG | BEGIN BINARY | BOOLEAN
BY | cAsE | CONSTANT | CONTEXT
DERIVE ELSE END END ALIAS
END CASE | END CONSTANT END CONTEXT END ENTITY
END_ FUNCTION END IF END LOCAL | END MODEL
END PROCEDURE | END REPEAT "END TYPE ENTITY
ENUMERATION ESCAPE I FIXED | FOR
FUNCTION GENERIC IF | INTEGER
| INVERSE | LIST l LOCAL 1 LOGICAL
MODEL | NUMBER | OF | | ONEOF
OPTIONAL OTHERWISE PROCEDURE QUERY
REAL | REPEAT | RETURN SELECT
SET SKIP | STRING SUBTYPE
SUPERTYPE | THEN ) [ TO TYPE
UNIQUE | UNTIL VAR | WHERE
WHILE | " |

-

e

Tadbnuua 2 — HononuurennHble iodeBble ¢c1oBa EXPRESS-1

CALL

L ey |

! CRITEiRIA

END CALL

END CRITERIA

}

END NOTES

END OBJECTIVE

-

END PARAMETER

END PURPOSE

END_REALIZATION

-

END REFERENCES

a—

END_SCHEMA_DATA

' END TEST CASE

4

-

|

]

LA — L

| IMPORT | NOTEs J | OBJECTIVE | PARAMETER

| PURPOSE | REALIZATION REFERENCES | SCHEMA_DATA
SUBOF SUPOF TEST CASE USING
WITH T B

Y

A

—

il

6.2.23ape3epBUpPOBaAaHHbBIE CJOoBa, SABJASIOUIMECS] OllepaToOpaMH

OnepaTopbl, onpeaeasseMble 3ape3epBUPOBAHHBIMU CJIOBAMM, YKa3aHbl B Ta0JIMlEe 3. ITO Te XE Ca-
MblIe oniepaTophl, 4To U oneparopbl EXPRESS, onpenenennsie B pazaene 12 TOCT P MCO 10303-11.

Taonuuwa 3 — Acnons3zoBaHue B EXPRESS-I oneparopos EXPRESS

Sk

XOR

AND ANDOR DIV IN
LIKE MOD | NoT OR
|

6
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6.2.3 BcTpoeHHbBIe KOHCTaHTBHI
HMmeHa BcTpoeHHBIX KOHCTAaHT EXPRESS-I npuBeneHsr B Tabnune 4. D10 Te XK€ KOHCTAHTHI, YTO U

koHcTaHThl EXPRESS, onpenenennsie B paznene 14 TOCT P UCO 10303-11.

Taonvnua 4 — Ucnmonp3zopanve B EXPRESS-1 xoHcTanT EXPRESS

) CONST_E | FALSE B |
SELF TRUE UNKNOWN |

6.24 BctpoeHHble DYVHKU MU
Mmena ¢pyuxkuuit EXPRESS, koropsiec Moryt ucnons3oBatbesi B EXPRESS-1, npuBenensr B Tab-
e 3.

Tadbnuua 5 — HUcnonvzosanne B EXPRESS-1 dyukunit EXPRESS

| ABS ACOS ASIN | | ATAN J

| BLENGTH COS | EXISTS [ ExP

| FORMAT | HIBOUND L HIINDEX | LENGTH -

| LOBOUND LOG LOG 10 l LOG?2

| LOINDEX | NVL ' ODD ROLESOF

lSIN | SIZEOF | SQRT TAN |
TYPEOF | USEDIN VALUE | VALUE_IN

| VALUE UNIQUE B | j

OnpeneneHusa 3tux GyHKUMIA npuBedeHbl B pasaene 15 TOCT P UCO 10303-11.

6.2.5 BctpoeHHBIE TIPOLEnYDPH
MUmeHa EXPRESS-nipoueayp, xoropsie Moryt ObiTh HUcrionb3oBaHbl B EXPRESS-1, npuBeneHbr B

tabnuue 6. Ilpouenypsl onpenenens! B pasaene 16 [OCT P UCO 10303-11.

Tadonauua 6 — Ucnonsv3osanve B EXPRESS-1 npouenyp EXPRESS
INSERT | REMOVE

6.3 3uaku
3HaKaMu SABJISIIOTCSl CIeLlMalIbHblE CUMBOJIbI MJW TPYINbL CHELUUAJTIbHBIX CUMBOJIOB, UMECIOLUE

cnnettndnyeckuit cMbica B EXPRESS-1. 3naku ncnonssyrorcs 8 EXPRESS-1 B xauectBe orpaHUYHTENEH
1 ornepartopoB. OrpaHUUYMTENb WCITONB3YETCS IUIST Hayana, pasde/IeHUs] WIKM 3aBEPILUCHUS COCEOHUX JIEK-
CUUYECKUX WU CHHTAKCUYECKMX 3jJeMeHTOB. MHTEeprnpeTaums 3TUX 3JeMEHTOB Obliia ObI HEBO3MOXHOM
0e3 paszpenuteneit. OnepaTopbl 03HAYaKOT, YTO HaAX OMEpaHIaMU NOJIXKHBI ObITh COBEPLIEHBI JNEUCTBUA,
csA3aHHble ¢ onepaTopoM. 3HakH EXPRESS-I npuseneHsl B Tabnuuax 7 v &.

Tatonuua 7 — 3uaxku, odbwue st EXPRESS-1 u EXPRESS

T ' T

X - - ) = B

) - 1 . - ]
% \ /
< > | ] |
K ) | :
| | i - N — 1
( ) [<= <>
| r .
" | > )
= <>
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Tabauua 8 — dononuurensubie 3Haku EXPRESS-]

@ ! -> <-

44

— p—
———— ——

6.4 UnenTHHUKATOPBI H CCHUIKH
MaoentndukaropaMu SBASIOTCS KMMEHaA, TIPHUCBOCHHBIE 3JIEMEHTAM, OObBLSBIEHHBIM B peaIU3allUU

EXPRESS-1. MaeHtuduxkarop He OOMXKEH COBIagarh ¢ 3ape3epBUpOBaHHBIMU ciioBaMu EXPRESS-]
niu EXPRESS.

CHHTAaKCUC:

187 constant 1d = < kak B EXPRESS > .

198 entity id = < kak B EXPRESS > .

282 schema_id = < kak B EXPRESS > .

140 simple id = < kak B EXPRESS > .

311 ComplexEntitylnstanceld = SimpleEntityInstanceld “[* SupSubld ']

)81 Contextld = simple id .

69i Entitylnstanceld = ComplexEntitylnstanceld |
SimpleEntitylnstanceld .

731 Enumerationld = type ref .

751 Enumerationlnstanceld = simple id .

921 Modelld = simple id .

1001 Parameterld = simple id .

1151 Selectld = type ref .

1171 SelectInstanceld = simple 1d .

1201 SimpleEntitylnstanceld = simple 1d .

1221 Simplelnstanceld = simple_i1d .

1251 SupSubld = digits .

1291 TestCaseld = simple 1d .

1361 Typeld = type ref .

1381 Typelnstanceld = simple id .

IlepBbIM CUMBOJIOM TIPOCTOrO UIACHTUMHUKATOpA NOJXKHA OBITH OyKBa. OCTalbHbIE CUMBOJIBI, INpPU
MX HAJIW4YUU, MOTYT OBITh JTIOOOH KOMOMHauuel OykB, UM(PpP U CUMBOJA MOAYEPKUBAHWS. BHYTpHU UOEH-

TUMDUKATOPOB HE JOJLKHO OBITH HU OOHOTO Ipodea.
Pa3zpabotuuk cuHTakcudyeckoro aHanuzatopa EXPRESS-1 nmomxeH ycTaHOBUTH MakKCUMAJILHOE

YUCJIO CMMBOJIOB MIEHTUPHUKATOPA, KOTOPOE MOXET Pacrio3HaBaThCHAd HAHHON peanui3auuent (CM. NIPUIO-
XeHue B).

[IpuMeuyaHue — DbykBbl, HCIOJbB3yEMbIE LA (POPMUPOBAHUA MAEHTUPUKATOPOB, HE UYYBCTBUTEJIbHbBI K
TUIY, T.€. 3arJlaBHbIC U CTPOYHbIE OYKBBI BOCIIPUHUMAIOTCH KAK OJMHAKOBBIE.

[Ipumep 4 — I'lpaBUnbHBIE NPOCTHIE UAECHTUPUKATOPHI
POINT line Circle AnEntity item507  An_integer.

[Ipumep 5 — HenpaBuabHble NPOCTHIE UAECHTUPUKATOPHI

_POINT NoA4YepKUBaAHUE HE MOXET ObITh NEPBbIM CHUMBOJIOM
line? ? He MOXeT ObITh 4acThl0 UAeHTU(dMKATOPA
3dThing nudpa HEe MOXET OBIThL IEPBbBIM CUMBOJIOM

Pi Pi sinsieTcs xintoueBbIM cioBoM EXPRESS-I

[Ipumep 6 — IlpaBunbHbIe UWIEHTHMHUKATOPHI K3EMITISIpA CIOXHOrO 00bEKTA
complex|{101] complex|12] an ent|23] an_ent|77]

CHHTaKCUC:
146 constant ref = < kak 8 EXPRESS > .

154 type ref = < kak B EXPRESS > .
361 ContextRef = Contextld .
391 ParameterRef = Parameterld .



T'OCT P UCO/TO 10303-12—2000

Ha 271eMEHT MOXHO CCbUIaTbhCs MO ero uaeHTudukKaropy. Ha aneMeHTbl — KOHCTaHTa M napameTp —
MOXHO CCBUIATBCH MO COOTBETCTBYKOILUEMY UACHTUMUKATOPY.

CUHTAKCHUC!

34i ComplexEntitylnstanceRef = "@" SipmleEntitylnstanceld

371 EntitylnstanceRef = ComplexEntityInstanceRef |
SimpleEntityInstanceRef .

381 EnumerationlnstanceRef = @ EnumerationInstanceld .

96i ObjectlnstanceRef = EntityInstanceRef | EnumerationInstanceRef |
SelectInstanceRef | SimpleInstanceRef |
TypelnstanceRef .

401 SelectinstanceRef = @ SelectInstanceld .

411 SimpleEntitylnstanceRef = @ SimpleEntitylnstanceld

421 SimplelnstanceRef = @ Simplelnstanceld

43i SupSubRef = "@" SupSubld .

441 TypelnstanceRef = '@ Typelnstanceld

IlepBbIM CMMBOJIOM CCBUIKM Ha 3K3eMIUIsip obbekra (entity), nepeyucieHus (enumeration), TUna
(type) nim BbIOOpa (select) moJIKEH ObITh @ C MOCAEAYIOIUMM XOTS Obl OJHUM CHUMBOJIOM. CHMBOJbBL ITO-
CJIE HAYAJLHOIO @ MOIyT ObITh JIIOOON KOMOMHAaLMed OykB, LM(p U CUMBOJIA NMOJAYEPKMUBAHUS, KOTOPEIE
00pas3yloT NpaBsWIbHbIM HACHTUPUKATOP OOBEKTA, NMEPEUYUCICHUSs, TTPOCTOro 3K3eMIUISApa, SK3eMIUIspa
BbIOOpA UJIM TUNIA. OTH CCbhUIKHM B COBOKYITHOCTH HA3bIBAIOTCSI CCbUIKAMM Ha 3K3EMISIP IIPEeIMETA.

Ilpumep 7 — IlpaBuUibHBIE CChIIKM HA DK3eMIUIAP IIPEIMETA
@POINT @line @Circle @AnEntity @item567

[IpumMmep 8 — HenpaBuabHbBIE CChUIKU Ha 3K3EMIUIAP NpeaMeETA.

@line? ? He MOXeT OBbITb YACTbIO UAECHTU(UKATOPA

3dThing @ ponKeH OBITh NMEPBLIM CUMBOJIOM

@subof subof aBnsercsa xKioudeBbIM cioBoM EXPRESS-]

@@Circle @ MOXeT MOSBISIThCS TOJBLKO B KAYECTBE MEPBOr0 CUMBOJIA
@567 CUMBOJIBI, CJICAYIOLIME 3a @, NJOJIKHBI HAYUHATBCHA C OYKBBI
@complex|82] JIONTYCTUMBI TOJBKO CUMBOJILI OYKB, UM@P U IOAYEPKUBAHMS.

7 HNmMeHoOBaHHBIE 00JIACTH 3HAYEHUH

B HacrosinieM pa3sjesie onpeaeseHbl TUITBI obacTte 3HAYEHUH (JOMEHOB), KaK 4acTu s3blka. O0-
JJaCTU 3HAYE€HHUH HCNOAb3YIOTCSl ISl OMNUCAHMSA JOMYCTUMBIX 3HAYeHUN 3Kk3emruisgpa. MIMeHoBaHHbIMH
00J1ACTAMU 3HAYCHUN SABASIIOTCS 00/1aCTU 3HAYEHUI 00BEeKTa, TUNA, MEPEYUCIEHUS WX BBIOODA.

7.1 ObaacTb 3HaYeHuit 00bHEKTA
O6sacTh 3HaUYEHUH 00BEKTA NMPEACTABIACT KJIACC NPeAMETOB, UMEIOLLIMX ODILHHE aTPUOYTHI.

CHHTAKCHUC:
661 EntityDomain = [ Schemald "." ] Entityld

[IpuMeyanue — Q0JacTb 3HAYEHHU M 00BEKTA COOTBETCTBYET TUNY HaHHbIX 00beKTa B s13biKe EXPRESS.

7.2 O0aacTh 3HaYeHHH nepedMcieHus
OO0JlacTh 3HAUEHUN TMepeYUCIEHUST OXBAaThIBAET 00J1aCTh 3HAYEHUM YITOPSOOYEHHOE MHOXECTBO

HUMCH.

CHHTAKCUC:
721 EnumerationDomain = | Schemald "." | Enumerationld

[Ipumeyanue — OOnacth 3HAYEHUH TIEPEUYNCTEHUSA COOTBETCTBYET IMEPEUYMCIASIEMOMY TUITY JAHHBIX B S3bl-
ke EXPRESS.

7.3 O0aacTh 3HaYeHHUii BbIOOPA
O06J1acTh 3HAYEHUH BbIOOpA OXBAThLIBACT OObEAUHEHHME 00JaCTEH 3HAYECHUMN.

5_-260 0
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CHHTaKCHUC:
1141 SelectDomain = | Schemald "." | Selectld

[IlpuMevyanue — O0acTb 3HAYEHUH BLIOOpA COOTBETCTBYCT BbLIOMPAEMOMY THUINY JaHHbBIX B s13blke EX-
PRESS.

7.4 O0nacTh 3HAYCHUH THNA
Oo0nacTb 3HAYECHUHN TUTIA IBASICTCS PACIUUPEHUEM TSI APYIrMX o0JiacTel 3HAUCHUM B SI3BIKE.

CHHTAKCHUC:
1351 TypeDomain = | Schemald "." | Typeld.

ITpuMmMeuvanue — O0OnacTe 3HaYEHWM TUMNA COOTBETCTBYET OTIPEACICHHOMY TUNY JAaHHBIX B s13bike EX-
PRESS, He siBasitoimieMycst nepeumucnsseMblM WM BblIOMpaeMbIM THIIOM.

8 JHayeHHs H IK3eMILISAPLI

B n1aHHOM pa3sjesie onmMucaHbl peajau3auuu BodMoxHocTel sg3bika EXPRESS.
8.1 ba3zoBnie 3HaYEHUNA

CUHTaKCUC:

481 BaseValue = SimpleValue | EnumerationValue .

[23i SimpleValue = BinaryValue | BooleanValue | LogicalValue |
NumberValue | StringValue

IIpoCThIM 3HaYeHUEM HABASETCHA 3HAYEHUE CaAMOOITPEeAeSIEeHHOM KOHCTAHTbl. (Q0/1acTh 3HAUEHMS 3a-

BUCHUT OT TOTO, KAK KOMIIOHYIOTCS CUMBOJIbI IPU (POPMUPOBAHHUHU JIEKCEMBI.
8.1.1 IBoMUYHOEe 3HaAaYEeHUE
JIBOMYHOE 3KaYEeHUE MPEACTARISIET BEIMYHMHY IBOUYHOM 00J1aCTU 3HAYEHUH.

CHHTAKCUC:
251 BinaryValue = binary literal .
136 binary literal = < xak B EXPRESS >

JIBOMYHOE 3HaYECHHE 00pa3yeTcs U3 CUMBONA % U ToCieayIolMxX oaHoro wiu oomnee 6muros (0 nau 1).
Pazpabotunk cuHTakcuuyeckoro aHanusaropa sizbika EXPRESS-1 nomkeH ycTaHOBUTHL MAaKCUMaJlb-
HOE€ 4YHMCJI0 OUTOB B ABOMYHOM 3HAYEHMHU, KOTOPOEC MOXET PACIIO3HABATLCH JAHHOW peanmn3aluenn (Cm.

npuiaoxXeHue B).

[TpuMmep 9 — IlpaBUiIbHOE IBOUYHOE 3HAYECHHE

%10100110000101

8.1.2 byaeBcKO€ 3HAYEHUE
byneBckoe 3HAUYEHHE MPEIACTABISICT BEJINYMHY OYyJIeBCKOH OOJFACTH 3HAUCHU.

CHHTaKCcuC:
50i BooleanValue = TRUE | FALSE

byneBCKMM 3HAYEHUEM SBJISIETCS OAHA U3 BCTPOeHHBIX KOHCTAHT FALSE wian TRUE.

8.1.3YucjgoBoe 3HaueHUe
YUCIOBLIM 3HAYEHHEM SIBJISETCS LIEJJOYUCIEHHOE WIM OeUCTBUTENbHOE 3HAUYEHUE.

CHHTAKCUC:
94i NumberValue = IntegerValue | RealValue

814llenrouncaeHHOe 3HaYyeHUeE
LlenoyucneHHoe 3HaAUEHUE TIPEACTABISAET BEJIUYUHY LIEJOYUCICHHON 00JIacTh 3HAYEeHU .

CHHTaKCHUC:
291 IntegerValue = [sign] integer literal .
138 integer literal = < Kak B EXPRESS >

286 sign = < xak B EXPRESS >
10
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LienouyncneHHBIH TUTEPAn KOMITOHYETCS IOJHOCThIO U3 Uudp. LenouyucieHHoe 3HaYEeHHUE KOMIIO-
HYEeTCA M3 UEJOYMCIIEHHOIO JIUTepaaa, BO3MOXHO, MpeaBapsaeMoro 3HakoM. OHO OnpeacnsicT MOJIOXU-
TeJbHOE, OTpHUUAaTe/ABHOE MO0 HYJIEBOE LIEJA0E YUCIIO.

Pa3paboTyMK CHUHTaKCUUYeCKoro aHaauzaropa sizbika EXPRESS-1 gonxeH ycraHOBUTH MaKCHUMaJib-
HOEC 3HAYEHHE LEJIOTO, KOTOPOE MOXET paCcrio3HaBaThCA JAHHOU pealu3alMer (CM. NpUIOXEeHUE B).

[Ipumep 10 — IlpaBuabHbBIE LETOYUCTIEHHbBIC 3HAUEHMUS:
0 l - | 891562934527619

[TpumMmep 11 — HenpaBuibHbiE LEJIOYUCIEHHbIE 3HAYEHUS:
1.0 HE MOXET BKJIIOYATL HECATUYHVIO TOUKY.

8.1.5Jloruyeckoe 3HayeHue
Jloruyeckoe 3HaYeHHE MPEACTABIACT BEJIHYUHY AOTUYECKOH 00J1aCTH 3HAYEHUIA.

CUHTAKCHUC

881 LogicalValue = logical hiteral .
242 logical literal = < kak B EXPRESS >

Jlormyeckum 3HadeHUeM aBisieTcsl oaHa u3 BcTpoeHHBIX KOHcTaHT FALSE, TRUE wam UN-
KNOWN.

8.1.6 leificTBUTEeNbHOE 3HAUYEHUE

HeicTBuTe/IbHOE (BEIUECTBCHHOE) 3HAUECHUE TMPEACTABISICT BCIWYUHY HCUCTBUTEILHOK 00J1aCTU
3HAUYECHUH.

HeRCTBUTENbHBIM 3HAYCHUEM SIBJISIETCSI MATeMaTHUYECKass KOHCTAHTA CO 3HAaKOM WM ACHCTBUTE/Ib-
HBIM TUTEPAJT CO 3HAKOM.

CHHTAKCMC:

104i RealValue = SignedMathConstant | SignedRealLiteral
311 SignedMathConstant = [ sign | MathConstant

89i MathConstant = CONST E | PI .

321 SignedRealLiteral = [ sign | real literal

139 real literal = < kak B EXPRESS >

MaTteMaTuuecKOi KOHCTAaHTOM CO 3HAKOM SBJSIETCH OAHA M3 BCTPOCHHBIX MATEMATUYECKUX KOH-
CTAHT (TO €CTh € WIH T), BO3SMOXHO IpeaBapsaeMas 3HaKOM.

MartemaTuueckas KoHcTtaHTa e = 2,7182... npencrannsiercs koHcTaHTo CONST E s3bika EXPRESS.

Marematuueckad KoHcTaHTa © = 3,1415... npeacraBasercst KoHcTtaHToM Pl si3pika EXPRESS.

[Tpumep 12 — Matematnyeckuie KOHCTAHTBI CO 3HAKOM:
-const_¢e Pi

JleiCTBUTEAbHBIN NTUTEPAT CO 3HAKOM KOMITOHYETCH U3 MAHTUCCHI (CO 3HAKOM) U BO3MOXHOTO IO-
Ka3aressi crerieHU. OH orpeaesnseTr IeUCTBUTEIBHOE YUCHO.

PazpaboTyuk cHHTaKcuyeckoro aHaau3aropa sizpika EXPRESS-I poxeH ycTaHOBUTL MaKCHMalb-
HYIO TOYHOCTh U1 MaKCUMaJIbHbIM 1OKa3aTejlb CTEIIEHU JEUCTBUTEIBHOIO 3HAYEHUsi, KOTOPhIE MOTYT pac-
ITO3HABATbCA DAHHOW peanuiauueil (CM. IpHaIOXeHHUE B).

[Ipumep 13 — 1lpaBunbHbIe DEUCTBUTENbHBIE 3HAUYECHUS:
0.0 -1.E6 l.e-6 8915629.34527619

[IpnuMep 14 — HenpasBunbHblie JEUCTBUTEILHBIE 3HAUEHUSI:

001 repez TOYKOM J0JDKHA ObITh XOTS Obl OHA LU@pa
lel0 B MaHTUCCE OOJDKHA ObLITH AECATUYHAS TOYKA
1.0 e-12.0 B nioxa3sarese He HOJKHO ObITh HECATUYHOMN TOUYKH
CONSTE  HeBepHO 3anuvcaHHasi BCTPOEHHAs KOHCTAHTA.

8.1.7CTpoKOBO€Ee 3HAUEHHUE
CTpokoBO€ 3HauyeHHe INpeIACTaBIsIeT BEIUYUHY CTPOKOBOM obnacTu 3HayeHun. MMmerorca ase op-
Mbl CTPOKOBOI'O 3HaUeHUsl — SIBHOE CTPOKOBOE 3HAYEHME M KOAUPOBAHHOE CTPOKOBOE 3HaueHMe. SBHoe

5* 11
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CTPOKOBOE 3HAYCHUE KOMITOHYETCSI M3 MOCJIEOOBATEIbHOCTU CUMBONMOB U3 Habopa cuMBOOB EXPRESS-I,
3akJaI04eHHOM B anoctpodbl (). AnocTpod BHYTPHU SBHOIO CTPOKOBOTO 3HAYeHMS TPEJCTaBIsIeTCsl JABY-
Msl nocaenoBate/ibHbIMU anoctpodamMu. KoaupoBaHHbIM CTPOKOBBIM 3HAYEHUEM SIBJIISIETCSI KOAMPOBAH -
HO€ YEeThIPbMS OKTeTaMH HpelcTaBicHHe nociaeaosareabHoct cuMBonoB uz MCO/MBK 10646-1, 3a-
KJTIOYeHHOE B KaBblUKU (). KonupoBaHUe onipenciisieTcsl CAeIyIoUIiM o0pa3oM:

- nepBbelit okTeT = rpynna MCO/M3BK 10646-1, B koTopoil olpeaeasieTcsi CUMBOII;

- sTOopoit okTeT = npoekuuss MCO/MBK 10646-1, B KkoTopoit onpenensiercss CUMBOJI,

- TpeTuit okteT = cTpoka MCO/MBK 10646-1, B KOTOpOi onpeacnseTcss CUMBOJI;

-4yeTBepTbIil oKTeT = siueiika MCO/MBK 10646-1, B KOTOpOH omnpenesisieTcsi CUMBOJL.

[TociemoBaTeIbHOCThL OKTETOB JOKHA WACHTUPHULUPOBATH OJWH M3 JOMYCTHUMBIX CUMBOJIOB U3
MCO/MBK 10646-1.

CHUHTaKCHC:

124i StringValue = SimpleStringValue | EncodedStringValue .

33i  SimpleStringValue =\q { (\g\q) | not quote | \s | \o | \n } \g
130 not guote = < Kak B EXPRESS > .

271 EncodedStringValue = ' ” ' { encoded character | \n }
122 encoded character = < xak B EXPRESS >

! %% ¥

Pa3zpaboTuuk cUHTaKcuyeckoro aHaausaropa sizblka EXPRESS-1 nomkeH yctaHOBUTH MaKCUMab-
HOE YUCJIO CUMBOJIOB CTPOKOBOIO 3HAYEHMUS, KOTOPOE MOXET paclo3HaBaThCsl JaHHOM peaiu3aured (CM.

MpuiIoxeHue B).
Pa3zpa0oTuuK cUHTakcudeckoro aHanuilaropa sizblka EXPRESS-1 pomkxeH yctaHOBUTH MakCcUManb-

HOE€ YMCIIO OKTETOB (JOJIKHO ObITh XKpAaTHO YEThIPEM) KOAMPOBAHHOIO CTPOKOBOIO 3HAYEHMS, KOTOPOE
MOXET pacIIO3HaBaTbCs JAHHOM peann3aliMer (CM. NpuioxeHue B).

[ITpuMeuvaHnue — Crpokosoe 3HaueHHe EXPRESS ornunuaercs ot crpokoBoro nutepasia EXPRESS, no-
CKOJIbKY B ITEPBOM C/I)Hae CTPOKOBOE 3HAYECHHE MOXET 3aHMMAaTh OoJice HeM OAHY (DU3MYECKYIO CTPOKY, TOrAa Kak
crpokoBoi autepan EXPRESS He MoxeT 3anumMars 6oJiee onHON (PU3NYECKON CTPOKMU.

[Ipumep 15 — IlpaBuwibHblE IBHbIE CTPOKOBbIE 3HAYEHMUSI:

“This is a string on the line.’
YurtaeTcst: 3T0 CTPOKA B OOHY (PU3NUECKYIO CTPOKY.
“This

1S

multiline
string’.
Yurtaercs: IT10
MHOTOCTPOYHAasl
CTPOKaA
“This string’‘s got a single apostrophe embedded in it’.
YuraeTcsi: DTa CTPOKA COAEPKUT €IUHCTBEHHBINA BCTPOSCHHBIM anocTpod.

[Ipumep 16 — HernpasunbHble ABHBIC CTPOKOBbIC 3HAYECHHH
“This string is invalid because there is no closing apostrophe.

[Ipumep 17 — llpaBuiibHbIE KOOUPOBAHHBIE CTPOKOBBIE 3HAYEHUS

“00000041”

yuTaerca: A.
“000000C5*
yuTaeTcs: A

[TpumMmep 18 — HenpaBuabHBIE KOAUPOBAHHBIE CTPOKOBBLIE 3HAUCHUS:

“000041°
OKTeTbI AOJKHBI PACKIIAAbIBATLCA B I'PYITIIBI YETBEPOK.

“00000041 000000C5*
Mexay okTeTaMM He JOJIKHO OBITH ITPOOEIOB.

12
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3.1.8 [lepeyucnsgsemoe 3HayeHUE
IlepeuncasieMoe 3HaYeHWE NIPEACTABISIET BEJIUUUHY NepedyrcisieMoi 001acTH 3HAYEHU .

CUHTAaKcuc:

231

EnumerationValue = '!" simple id

[lepeuucisieMoe 3HAYECHUE SIBISECTCST MPOCTHIM HIAECHTUGUKATOPOM C TIPEALLIECCTBYIOILUM BOCKJIULIA-

TeJIbHBIM 3HAKOM (!). IlpoCThiM MACHTUMHUKATOPOM SBISIETCSA MOCTEA0BATEILHOCTE CUMBOJIOB U3  OVKB,
LU(pp U CUMBOJIA MNOJUYEPKUBaAHUs ¢ OYKBOW B Ka4eCTBE MEPBOIo CMMBOJIA.

[Ipumep 19 — I[IpaBuiabHbIE NEpeUUCIISIEMbIE 3HAYECHUS!
'red lgreen 'forward

8.2 ArperaTtHbie 3HaYeHHA
B EXPRESS pasznuuaior ase (popmbl 3HAayeHUHN arperauvii — (UKCUMPOBAHHYIO U JUHAMHUYECKYIO.

DuKcUpoBaHHAas arperauust siBAsSETCA arperauMeid aHaJJOTUYHbIX TPEAMETOB, TJie YUCI0 MECT XPaHEeHU
HE 3aBUCUT OT KOJIMUYECTBA JJIEMEHTORB, (PAKTUYECKM XPAHSILIMXCS B arperaumy. JlMHamuuyeckasi arpera-
LS SIBJISIETCS arperaume aHaarorHYHbIX NPEAMETOB, TA€ YHUCI0 MECT XPAHEHUS 3aBUCHUT OT 4YHCa 3Jie-
MEHTOB, (PAKTUUECKH XPaHALIMXCH B arperauiyu. ArperaTHbie 3HAYE€HUS MOTIYT ObITh BJIOXEHHbIMU,

CUHTAKCUC:

461 AggregationValue = DynamicAggr | FixedAggr

611 DynamicAggr = "(* | DynamicList | *)°

631 DynamicList = DynamicMember { ',” DynamicMember } .

64i DynamicMember = AggregationValue | ConstantValue | DerattValue |
ParmValue | RegattValue | TypeValue

791 FixedAggr = [ FixedList | .

801 FixedList = FixedMember { ', FixedMember }

811

FixedMembhker = DynamicMember | Nil

JlonycTuMble 00JacTH 3HAYEeHUH 3JIEeMEHTOB BHYTPM arperaluu 3aBUCAT OT KOHTEKCTa 00JacTH

3HaUYeHUN. TakUMH KOHTEKCTAMU SIBJISTIOTCSI:

- KOHCTAHTHI (CM. 8.8);

- BRIYHCAsIeMbIe aTpUOYTh! (CM. 8.7.1.2);

- IBHbIC aTpUOyTHI (CM. 9.2.2);

- mapameTpbl (cM. 9.2.2);

- OTIpeJieJICHHBIE THUIIBI JaHHBIX (CM. 8.4).

IIpaguna 1 orpaHuyYeHHsA

a) DJieMEeHTbl BHYTPU JUHAMHYECKOM arperalMy He OOJIXKHBI ObITh paBHBI Nil.

b) OeMeHTbl BHYTPH (PMKCHPOBAHHOM arperaliMyd MOryT ObITh paBHBI Nil.
c) 3HayveHUs 3JeMEHTOB BHYTPHM arperauu JOJIKHbBI ObITL COBMECTUMBI C O0JIacThbIO 3HAYEHUU

arperaimy.

[IpumMep 20 — ArperaTrHbie 3HAYECHUS:

(10, -10, 0) JUHaAMHYecKasl arperamus Tpex LeJOYUCIeHHbIX 3HAaYEHUH
(1,1, 2, 2, 3, 3) AUHAMHUYecKas arperalus LIeCcTH LUEAOUYHUCIIEHHBIX 3HAUCHUN

()

nmycrast IMHaAMHUYECKasi arperanus

[1, 2, 3, 4] (bHKCUPOBAHHAS arperalys 4eThIpex LHEJOUYNCIECHHLIX 3HAYEHU U
(I1, 21,13, 7D IUHaAMUJyeckas arperalmst (PUKCUPOBAHHOM arperaumy JIBYX 3HaUCHUH.

8.3 Hpocroit 3K3eMIAp
[IpocToit 3k3eMIUISp ABRISETCA NMPEACTABICHUEM 3HAUYECHHST OMHOIO 3K3EMILISIpA MPOCTOro 3HaYCHUA.

CUHTaKCHC:

1211 Simplelnstance = Simplelnstanceld =" SimpleValue °;°

1221 Simplelnstanceld = simple 1d

123i SimpleValue = BinaryValue | BooleanValue | LogicalValue | NumberValue |

421

6—260

StringValue
SimplelnstanceRef = '@ Simplelnstanceld

13
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IIpumep 21 — Hekotophle MpocCcThie 3K3EMILISIPDI

rl = 27.0;
&1 = * A string’;
8.4 DKk3eMILIsAp THNA
DK3EMITISAP TUMA ABJSIETCS IIpeACTABIEHUEM 3HAYe€HUs] OJHOIO 3K3eMIUisipa 001acTyu 3HAYeHUH

tuna (I'YPE).

CHHTAKCHUC:

1371 Typelnstance = Typelnstanceld =" TypelnstanceValue *;°

1381 Typelnstanceld = simple 1d .

1391 TypelnstanceValue = TypeDomain { TypeValue '} .

140i TypeValue = AggregationValue | BaseValue | ConstantRef |
EntityInstanceValue | NamedInstanceValue |
ObjectInstanceRef | ParameterRef .

441 TypelnstanceRet = @ Typelnstanceld .

IlpaBuna v orpaHMYeHUs
a) J3HaAYC€HHE 3SBK3eMIUISIpa OOJDKHO OBITh JIMOO MPOCTBIM 3HAYEHMEM, CCBUIKOW Ha 2IK3EeMIUISp
00BEKTA, CChUIKOW HAa 3K3eMIUISAp TUIMA, JUOO arperauusiMu 3TUX 3HAYCHUH.

Ilpumep 22 — Hekortopsbie 3K3eMILISIpbl TUI1OB:

tl = a real{27.0};
t2 = an_array of string {{'one’, 'two']};
t3 = a_dynamic_aggregate of integer {(1, 1, 2, 3, 5, 8, 13)};

8.5 Dx3emmisgp BuiOOpa
DK3eMIUISIp BbIOOpA SBJSIETCS NMPEACTABJICHUEM 3HAY€HUs] OMHOIO 3K3eMIUIsipa 00J1acTH 3HaYyeHUM

BoiOOpa (SELECT).

CHHTaKcuc:

1161 SelectIinstance = Selectlnstanceld =" SelectlnstanceValue *;°

1171 SelectInstanceld = simple _1d .

1181 SelectlnstanceValue = SelectDomain “{  SelectValue '}

1191 SelectValue = EnumerationValue | NamedlInstanceValue | ObjectlnstanceRef |
TypeValue .

401 SelectlnstanceRef = '@ SelectInstanceld .

IlpaBuia 1 orpaHNYeHHs
a) 3HayeHue IKIEMIUISIpa JOKHO ObITh JTHMOO CCHUIKOM Ha SK3EMIUISP THUIIA, CCbUIKOM Ha 3K3EM-

IUIAPp BbIOOPA, CCHIJIKONM Ha 3K3EMIUIAP MEPEUYUCTCHUS, TUOO0 CCbIIKOM Ha 3K3EMILISAP 00BEeKTA.

[Ipumep 23 — DK3eMIUIAD BLIOOpA
&1 = type or entity{@e27};

8.6 DK3eMILIAP NnepedyrcIeHUs
DK3eMIUISIP TEPEYUCTIEHUS ABISAETCS TNPEACTABAEHUEM 3HAUECHHSI OLHOTO 3K3eMIUIsApa O0NXacTH

3HauyeHnit repeunciaeHuss (ENUMERATION).

CUHTAKCHUC:
741 Enumerationlnstance = Enumerationlnstanceld "=

EnumerationlnstanceValue ";
751 Enumerationlnstanceld = simple 1d .
761 EnumerationInstanceValue = EnumerationDamain

"{" EnumerationValue '}

281 EnumerationValue = '!" simple 1d .
381 EnumerationlnstanceRef = @ Enumerationlnstanceld .

IlpaBuna ¥ orpaHun4YeHHNS
a) 3HadcHHe 3K3eMILISIPA NO/LKHO ObITh NEPEUYHCISIEMbIM 3HAYCHUEM.

14
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[IpumMep 24 — Hekoropbie 3K3eMIUISIPHI TTEPEUYUCTIEHUS
enum! = an_enum{!first};
enumZ2 = an enum{/second};

8.7 DK3emmiap o0beKTA
DK3eMIUIIp OObEKTa SIBJIAETCS MPEACTABIEHUEM OMJHOTO 3K3eMIUIsIpa OOJIaCTU 3HAYEHUH OOBEKTA

(ENTITY).

CHHTAKCHC:
681 Entitylnstance = Entitylnstanceld "=" EntitylnstanceValue °;’
691 Entitylnstanceld = ComplexEntitylnstanceld |
SimpleEntityInstanceld .
701 EntityInstanceValue = EntityDomain *{ [ Inheritskrom |
{ ExplicitAttr } { DerivedAttr }
{ InverseAttr } | BequeathesTo | '}
371 EntitylnstanceRef = ComplexEntitylnstanceRef |
SimpleEntitylnstanceRet .

B EXPRESS pasznnyatoT ABa BHAA 3K3EMIUIAApa 0OBEKTA:

- 3K3eMILIAP NPOCTOro o0bEKTa - SK3CMIVISIP HE SBISIOILUNCS YACThIO A€pEeBa HACIIEHOBAHUSI;

- 3K3eMILISP CJIOKHOTO O0BEKTa - DK3EMIUISAp M3 JAepeBa HachegoBaHMsE. OH KOMIIOHYETCSI M3 K-
3EMIUISIPOB KOMITOHEHTOB (OOBEKTOB), KOTOPbIE BMECTE O0pa3yIOT BCE Y3Jbl IEPERBA.

CUHTAKCHC:

11 ComplexEntitylnstanceld = SimpleEntitylnstanceld "[* SupSubld |
341 ComplexEntitylnstanceRef = @ SimpleEntityInstanceld .

1201 SimpleEntitylnstanceld = simple _i1d .

411 SimpleEntitylnstanceRef = @ SimpleEntitylnstanceld

1251 SupSubld = digits

NaeHtTndukaTtopoM 3K3eMIUIsIpa NMPOCTOTO 00BbEKTA SIBISETCH MPOCTON UASHTU(PUKATOP.

MaeHTHDUKATOP DKIEMIUISIPA CAOXHOI0 00BbEKTa COCTOUT U3 ABYX dacteid. IlepBast 4yacTh SABIAETCS
TaKOM Xe KaK UACHTU(MPUKATOP SK3IEMIUIApA NPOoCTOro o0beKTa. BTOpOM 4acThiO SBISIETCA CTpOKa LIMQp,
3aK/IIOUeHHAas1 B KBaJpaTHble ckoOku. Crpoka nuudp BO BTOpOK 4YacTU (HasbiBaeMasi B CUHTAKCHCE Sup-
Subld) siBasitercst MaAeHTUPUKATOPOM KOHKPETHOIO KOMITOHEHTA 3K3eMILIsIpa CI0XHOro oonekra. Cchli-
Ka Ha JK3EMIUIAP CJIOXHOIo OO0ObEKTa BKIIOYAET TNEPBYK 4acTh WACHTU(PHUKATOpA C MpPEeALIeCTBYIOLINM
eMy CUMBOJIOM @,

IIpaBuiaa ¥ orpaHuYeHUs

a) Jlng mDaHHOro 3K3eMIVISIpa CJI0XHOIO oObeKTa MepBast 4acTh MACHTU(PUKATOPA IKIEMIUIAPA CIIOXK-
HOro oObeKTa NOMXKHA ObITh TAKOU Xe, YTO M VTSI KAKIOro KOMIIOHEHTA 3K3EMILIApa CIOXXHOIo O0bheKTa.

b) s HaHHOro 3K3eMIUIsIpa CJAOXHOro obbeKTa BTOpasi 4YacTb MACHTURHKATOpa 3K3eMIUIpa
CJIOKHOTO 00beKTa JOJIKHA ObITh PA3HOU LIS KaXJIOro KOMIOHEHTA 3K3EMIUISIpa CJIOXHOro o0beKTa.

[TpumMmep 25 — HWaoeHTudukarop 3K3eMIUISIpa CHOXHOTO O0BEKTA IJIsE ABYXKOMITOHEHTHOTIO
9K3EMIUISIPA U CCBUJIKA Ha 3TOT 3KIEMIUISIP CJIOXHOIO 00OBEKTA.
complex|[23] - - UOIEHTUDUKATOP OJHOTIO KOMITOHEHTA
complex|111] - - NaeHTUdHUKaATOp APYroro KOMIIOHEHTA
@complex - - CCBUJIKa Ha 3K3EMIUISIP CI0XKHOI0 00BhEKTA

8.7.1 ATpudbyTthl
Dx3eMIuisip oobekta B EXPRESS Moxer He MeTh HM OJHOTO (HOJIb) MJIM UMEThb HECKOJIBKO aTpu-
OyTOB. ATPUOYTHI [OAPA3ACIISIOTCS Ha SIBHbIE, BHIYUCIISIEMBIE U UHBEPCHLIE.

[Ipumep 26 — DK3eMIIAPHI NNYCThIX OOBEKTOB

|

e2 = ent inst{ };
eg = ent inst{ };

8.7.1.1 Hensie ampubymus
SIBHBIN aTpuOyT sABAsSIETCS 0093aTeNbHbIM CBOMCTBOM OOBEKTA.

9 15
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CHHTaKCHC:

771  ExplicitAttr = RequiredAttr | OptionalAttr .

106i RequiredAttr = RoleName °->' (ReqattValue | Nil) *;

991 OptionalAttr = RoleName '->° OptattValue °;

1071 RoleName = attribute ref .

105i ReqattValue = AggregationValue | BaseValue | ConstantRef |
NamedInstanceValue | ObjectInstanceRef |
ParameterRef | SelectValue | TypeValue

96i ObjectinstanceRef = EntitylnstanceRef | EnumerationlnstanceRef |

SelectInstanceRef | TypelnstanceRef |

SimplelnstanceRef .
93i NamedlnstanceValue = EnumerationlnstanceValue | SelectInstanceValue |
TypelnstanceValue
98i OptattValue = ReqattValue | Nil

30 Nil = 7

ABHBIA aTpUOYT COCTOUT U3 UMEHU POJM aTpudyTa, Mocjenyiollero 3Haka ->, rnocjeayioleil Be-
JJUYUHBI 00J1aCTH 3HAYCHUHW POJIM M 3aBepluamolieil TOYKM C 3amsiTor. BenuuuHa obiacTu 3HaYeHU
POJAU 1Jisl 00SI3aTEBLHOIO ATpMdyTa MOXET OBbITh CChIJIKOM HA BDK3EMILISAP OOBbEKTA WM TUIA, 3HAUCHMU -
eM, TTOUMEHOBAHHBIM 3HAUEHUEM, KOHCTAHTON WJIMU IapaMeTpoM, JUOO0 arperalrsiMy IMepeyuciaceHHbIX
3HaYeHWM. BeanumHa o006/acTH 3HAUEHUNA POJIM AJIS HEeOoDsI3aTENbHOrO arpuoyTa sIBASIETCS TaKOM XKe,
KaKk ¥ JUJIst 00s13aTe/IbHOro arpuoyTa, ¢ JOMOJIHUTEIbHBIM 3HaYyeHneM Nil, ecy BeJIMYMHA 00JaCTU HE

oripeeeHa.

[IpumMeuvanue — HBHOMY aTpuOyTY MOXeET ObITh 3a1aHO 3HaueHHUe Nil. B a3ToM cnyyae ecau onpeleieHUe
0o0bekTa ocHoBaHO Ha EXPRESS-00bekTe, TOrna saksemmnasp He 0Oynet coorsetcTBoBaTh EXPRESS-onpenenenuio.

[Ipumep 27 — SBHbIE aTpHUOYTHI

a real -> 1.2;

an_integer -> 3

a list -> (1, 2, 3);

a boolean -> TRUE;

a logical -> UNKNOWN;
an_enumeration -> lenuml;
a_string -> "Astring
entity ref -> @instance?;
optional _str -> 7

optional int -> 42;
a_parameter -> parl;

a constant -> cl;

8.7.1.2 Boruucasemsiu ampubym
BeluucnsieMpiM siBasieTcst aTpubyT, 3HAYEHUE KOTOPOTO MOXET ObITb BBIMUCIAECHO MO 3HAYEHUSM

IPYTrUX CBOMCTB OOBEKTA.

CHHTaKCHC:
601 DerivedAttr = RoleName [ "<-° DerattValue | *; .

1071 RoleName = attribute ref .
591 DerattValue = AggregationValue | BaseValue | EntityInstanceRef |
EntitylnstanceValue | EnumerationInstanceValue |

TypelnstanceRef | TypelnstanceValue | TypeValue

BolyuciasieMbiii aTpuOdyT COCTOUT U3 UMEHU pOJU aTpUOyTa, MOCAEAYIOIMX Heobs13aTe/IbHbIX 3HAKA
<- ¥ BEJIMYWHBI 00NACTH 3HAYEHUH POJIKM U 3aKaHYMBacTCAd TOYKOHM ¢ 3ansaToi. BeanyuHa oGnactu 3Ha-

YEHHUU POJIU MOXET ObITh CCHUIKOM HAa 3K3EMIUIAP OOBbEKTa WM TUIA, 3HAUCHHEM, KOHCTAHTOW JHOO HX
arperauvMaMu. KpoMme toro, BeJrMYrMHa MOXET UMeTh 3HaYyeHue Nil, eciM oHa He oIpeaesicHa.

16
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[Ipumep 28 — Boiuucasiempie aTpuOyThi

a real <- 1.2

an integer <- 3

a boolean <- TRUE;
a_logical;

an_enumeration <- lenuml;

a_ string <- "Astring’;
entity ref <- @instance?2;

null derived <- 7

8.7.1.3 Hueepcuoii ampubym

Ecin s3k3eMIuisip 0ObEKTA YCTAHOBUWII OTHOLICHUE C TEKYLIUM 3K3EMITISAPOM 00BEKTA NMOCPEACTBOM
CCbUJIKM B SIBHOM ATpUOyTE HA TEKYLIMH 3K3EMIUIApP, TO JIS1 OMMCAHUSA 3TOr0 OTHOILUEHUS B KOHTEKCTE
TEKYLIETO 3K3EeMIUIsSIpa MOXET ObITh MCTOJIb30BaH MHBEPCHBIN aTpUOYT.

CHUHTAKCUC:

871 InverseAttr = RoleName | "<-°
1071 RoleName = attribute ref .

861 InvattValue = DynamicEntityRefList .

621 DynamicEntityRefList = *(* [ EntityRefList | ") .

711 EntityRefList = EntitylnstanceRef { °," EntitylnstanceRef } .

InvattValue | ;

|

NMuBepCHBIN aTpUOYT COCTOUT M3 UMEHU POJIM aTpubyTa, INOoCACAYIOUIMX He0oDs13aTe/IbHBIX 3HaKa <-
H BENIWYUHBI 00JIACTU 3HAUYEHUHM U 3aKAHUMBAETCd TOUYKOM ¢ 3ansaToil. BeJIMUUMHOH 00J1acTU 3HaAYeHUH
POJIU ABASETCS (BO3MOXHO, NTYCTON) IUHAMUYECKHUN CIIMCOK CCBhUIOK Ha 3K3eMIUISIPbl OOBEKTOB.

[Ipumep 29 — MUHBepcHbIe atpuUbYTHI

inverse | <- (@al, @b3);
Inverse 2,
inverse 3 <- ();

8.7.2CynepTyunsl 1 NOATUI I

Ok3eMIuisap cinoxHoro EXPRESS—o00bekTa Hacnenyer atpuOyThl M UX 3HAYEHUS U3 BK3IEMILISIPOB
ero cyrneptunoB (SUPERTYPE) (nipu ux Haniuuyuu) v niepeaaeT atpubyThl ¥ MX 3HAUEHMSI SK3eMIUIsIpaM
ceoux noatunos (SUBTYPE) (nipy ux Hannuumn).

491 BequeathesTo = SUPOF DynamicSupSubReflList °;°
851 InheritskFrom = SUBOF DynamicSupSubRefList ;" .
651 DynamicSupSubRefList = (" [ SupSubRef { "," SupSubRef } ] ")
431 SupSubRef = '@ SupSubld

CcbhUIKA Ha 3K3EMIUISAPbI KOMIIOHEHTOB (CM. 8.7) HEIMOCPEACTBEHHOIO CYIePTUNa(oB), MpU €ro Ha-
JIMMUHU, JaroTcd Bohell 3a xnoyeBoM cioBoM SUBOF u 3axkioyaiorcsl B Kpyriibie CKOOKH.

CCBhUIKM Ha 3K3eMIUISIpbl KOMITIOHEHTOB HEIIOCPEACTBEHHBIX TMOATUIIOB, MPU UX HAIUYUU, NAIOTCSH
BCiiel 3a KiouyeBbIM cliosoM SUPOF m 3axkiioyaloresi B Kpymible CKOOKU.

[fpuMeuvanue — Kaxk ykazaHo B 8.7, MAeHTU(DUKATOP SK3EMILISApA CIOXHOI0O O0BEKTa MMEET ABE YaCTH!
nepBasi 4acTb SBJSICTCA WIACHTU(MUKATOPOM 3K3EeMIISIpa B LIEJAOM, 4 BTOpast yacTb — UIACHTH(PUKATOPOM KOMITOHEH-
ta. HazoseMm, Hanpumep, part]l nepByio 4yacTh MACHTU@PHUKATOPA DKIEMIUISIPA CIOXHOIo obbekra, lTorga cebliKa Ha
KOMIIOHEHT, CKaXeM, @3 aBAsIeTCA CCBLIKOW Ha KOMIIOHEHT 3K3€MIUISIpa CIOXHOIo 00bheKTa, NMOJHOCTbIO UACHTH -

duunpyeMmyio Kak partl]3].

[IpumMmep 30 — CynepTUIbl U TTOOTHUIILI

super{super_int -> 2; SUPOF(@2); };
sub{SUBOF(@1); sub real -> 23.7; };
sub{SUBOF(@5); sub real -> -42.0; };
super{super int -> 7; SUPOF(@1); };

|

i1[1]
i1]2]
i2[1]
i2[5]

|

I

7—260

uMeeT noarun 11]2].
uMmeeT cyneptun il|1].
UMeeT cyneptu 2[5},
uMeeT rmoaTun 12[1}).

17



roct p 1CO/TO 10303-12—2000

8.8 DK3eMIIsIp KOHCTAHTBI
OOBsIBJIEHUE KOHCTAHTBI MOXET ObITb MCIIOJb30BAHO ISl OOBSIBICHUS UMEHOBAHHBIX KOHCTAHT.

O07acThI0O JEHWCTBUSI MAEHTHMUKATOPOB KOHCTAHT, OOBSBICHHBLIX BHYTPHU 0JI0KA KOHCTAHT, AOJLKHA
OBITh CXeMa, B KOTOPOH HaxoauTcsl OJIOK KOHCTAaHT. UMeHOBaHHAasi KOHCTAHTA, IOABISIIOLASICS B OObSIB-
JIEHUM KOHCTAHTBI, UMEET SIBHYI0 WHHULIMAIN3ALMIO, 3HAYEHUEC KOHCTAHThl HE MOXET OBITb MOAUPULIH-
POBAHO TI10CJe WHHUHMaAIM3AUMU. BxoxiaeHne MMEHOBAHHONH KOHCTAHTHI BHE €€ OOBABICHUS IOJKHO
OBITh 3KBUBAJICHTHO BXOXIAECHUIO UCXOAHOI0 3HAYCHHS CaAMOM KOHCTAHTHI.

CHHTaKCUC:

521 ConstantBlock = CONSTANT { ConstantSpec } END CONSTANT °;°

541 ConstantSpec = Constantld "= =" ConstantValue °;°

53i ConstantValue = AggregationValue | BaseValue | EntityInstanceValue |
NamedInstanceValue | SelectValue | TypeValue

351 ConstantRef = Constantld

3HaYeHHE KOHCTAHTbl MOXET ObITh arperaumMei 3HayeHu#.

IIpaBuiia U orpaHHYeHHA
a) Kaxnoe 3HayeHHUE AOJKHO OBITh IPOCTHIM 3HAYEHUEM, 3HAYEHUEM 3K3eMIuisipa o0beKTa, Ile-

PEeYMCISIEMbIM 3HayeHUEM, BbIOMpaeMblM 3HAUEHHUEM JIMOO UX arperatUsiMy.

b) HMMeHOBaHHAs KOHCTAHTa MOXET TMOSBIATLCSI B OOBSIBISIEMOM 3HA4Y€HUU APYrod MMEHOBAaH-

HOMX KOHCTAHTDI.

ITpumep 31 — biox KOHCTAHT

CONSTANT
Zero = = ().0;
thousand = = 1000;
origin = = point{Xx -> Zero; y -> zero;};
large _circle = = circle{center -> origin; radius -> thousand;};
Z_axis == [0.0, 0.0, 1.0];

END_CONSTANT;

8.9 DK3eMnaap JAHHBIX CXEMbI
Ax3eMIvistp naHHbIX cxeMbl (SCHEMA DATA) onpeneasiet 3K3eMIUISIp (4acTb) IpeJCTaRICHUS pac-

CMAaTpUBaeMOM MNpeIMeTHON o0JIacTU, B KOTOPOM OOBSIBISIEMBIC 3JIEMEHTBHI UMEIOT OINpEaesIeHHBIE CMBICT U
HasHadyeHUe. Hanpumep, reomerpusn (geometry) MoxeT ObITb UMeHeM JaHHBIX cxeMbl (SCHEMA DATA),
couepXallMX BK3eMIUISIPbl TOYEK, KPHUBBIX, TMOBEPXHOCTEM U IPYrMX COOTBETCTBYIOUIMX 3JIEMEHTOB. Ilopsi-
NOK, B KOTOPOM OOBABASIOTCH 3K3eMIUIAphI B 3K3eMIigpe SCHEMA DATA, npoussoineH.

CHHTaKCuUC!
1091 SchemalnstanceBlock = SCHEMA DATA Schemald °;

[ SchemalnstanceBody | END SCHEMA DATA °;

1081 Schemald = schema ref .
110i SchemalnstanceBody = [ ConstantBlock ] { Objectlnstance } .

951

ObjectInstance = Entitylnstance | Enumerationlnstance | SelectInstance |
Typelnstance | Simplelnstance

OopsiBneHne SCHEMA DATA co3gaer HOBYIO 00J1acTh HEWCTBUSI, B KOTOPOM MOTYT ObITh OOBLSIB-

JEHLBI CHACAYIOUIME DJIEMCHTDI.

- KOHCTAHTHI;
- BK3EMIUISIPBl OOBLEKTOB;

- OK3EMIUTISAPHI MEPEUUCTICHUAS
- 9K3EMIUISIPBI BBIOODA,;

- TIPOCTHIC IK3EMIUISIPHI;

- 9K3EMIUISAPbI THNA.

[Ipumep 32 — HanonHenne EXPRESS-cxembl

SCHEMA DATA whatsits ;

18
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one == 1.0;

twopi = = 6.2831853;

END CONSTANT;

(* Tunpl, onpenensiemble B EXPRESS *)

nl = name{( Jot', "E°, "Bloggs )};

n2 = name{( Mary', "Jones’)};

(* O6bekThl, onipenensieMoie B EXPRESS *)
pl = point{x -> one; y -> twopi,};

s] = affianced{him -> @nl; her -> @n2;};

END SCHEMA DATA;

8.10 OTobpaxkenue Moaeaun
[ToustTue MODEL onpenensier onqHy KOHKPETHYIO peaiM3alvi0 JaHHbIX, COOTBETCTBYIOLUUX MH-

(hbopMaLIMOHHON MOIEIIHU.

CHHTaKCHUC:
901 ModelBlock = MODEL Modelld ";:° ModelBody END MODEL °;°

921 Modelld = simple id .
911 ModelBody = { SchemalnstanceBlock } .

EXPRESS-00psaBneHne MODEL co3naer HOBYIO 001aCTh HeUCTBUSI, B KOTOPON MOTYT OBITH OOBb-

SIBJICHBI CJICAYIOILUE DIEMEHTHI:
- BK3EMIUTSIPbI JAHHBIX CXEMBI.

[Ipumevanue — OcHoBHbiM HadzHaueHueM MODEL apngerca aeMoHCTpaLusi COBOKYITHOCTH OOBEKTHOM
Oa3bl.

[TpuMmep 33 — Hanpumep, bugatti 35 moxer obiThb mMeHeM MODEL, conepxauieit maHHbie,
MpeacTapisgomme apToModbuns tmna Bugatti Type 35. Moxer OBITh HECKOJBKO 3K3EMIUIAPOB HaHHBIX
cxeMbl BHYTpU MODEL: oguH, HanpuMep, 1S dyepTexeid aBTOMOOWIISA, MU IPYIrou, coaepKauiuii JaHHbIE

Mo OOCIIYXMBAaHHIO aBTOMOOUWJIS ITOro THUIIA.

IIpaBnja u orpaHuYeHus
a) Kaxapiit 3k3eMIuiap JaHHbIX cxeMbl BHYTpH MODEL nojikeH WMeTb YHHUKAAbHbLIA HIECHTH-

bUKaTop.
b) Wnentuduxarop kaxnoro sk3eMruisipa BHyTpu MODEL nomkeH ObiTh YHHUKaTbHBIM.

c) 3HaueHus BHYTpY MODEL He D0KHEI ObITH CCBUIKAMM Ha ITapaMeTp.

[Ipumep 34 — Habpocok MODEL

MODEL a model;
SCHEMA DATA a schema;

END SCHEMA DATA;
SCHEMA DATA another schema;

END SCHEMA DATA:
END MODEL.

9 Onpenenenne ad0CTPAKTHOr0 KOHTPOJILHOIO NMpUMepa

B maHHOM paszgeyie onucaHbl OCHOBHbIE 3eMeHThl si3blka EXPRESS-I, orHOcAmecss k onpenene-

HUIO aOCTpaKTHBIX KOHTPOJBHBIX MTPUMEPOB.

9.1 Konrekcr
Kontexkct (CONTEXT) onpenensieT 3K3eMIUISIpbl JAHHBIX U aJTOPHUTMBI, OTHOCSIILIHECS K NIped-

CTaBJIEHUIO paccMaTpHBaeMoOil MpeaMETHOU o00JIacTU, B KOTOPOM 3JEMEHTBl MMEIOT OIpele/IeHHbIE
CMBICJI M Ha3Ha4YeHHUE. DK3eMIUISAPbl JAHHBIX MOTYT ObITh ITapaMeTPU30BaHbI.

7° 19
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CHUHTAKCUC:
56i ContextBlock = CONTEXT Contextld ;" ContextBody END CONTEXT °:°

581 Contextld = simple 1d .
571 ContextBody = { SchemaReferenceSpec } | FormalParameterBlock |
{ SchemalnstanceBlock | SupportAlgorithm } .

361 ContextRef = Contextld .

EXPRESS-1-00bsaBinedne CONTEXT co3gaeT HOBy1O 0071acTh ACUCTBUSI, B KOTOPOM MOIYT ObITh
OODBSIBJICHBI CIICAYIOLINE 3JIEMEHTHI:

- ccbikU Ha EXPRESS-cxemnr (eM. 10.2);

- dopMaNIbHbIE MTapAMETPBLI;

- 3K3EMIUISIPBI JAHHBIX CXEMBI;
- EXPRESS-®yHKLMY;
- EXPRESS-npouenypui.

[Ipumep 35 — Hanpumep bugatti MmoxeT ObiThb UMeHeM CONTEXT, koTopblii COAEepXUT Ta-
paMeTpU30BaHHBIE (TO €CTb 00OOLIECHHBIC) MaHHbIE, NPEACTaBISIOIIHUE aBTOMOOMIIbL THUNA Bugatti.
BHyTpu atoro CONTEXT MoxeT ObITh HECKOJBKO 3K3EMIUISAPOB HJAaHHBIX CXEMbl: OIUH, HAlIpUMED,
IUIST 4yepTEXEN aBTOMOOMISL, U ApYIrou, coaepXKaluluil JaHHbIe MO OOCHYXKUBAHHWIO dBTOMOOWISA 3TOTO

THUIIA.

IIpaBnia u orpaHMyeHus
a) Kaxabii 3k3eMIuisip gaHHbIX ¢XeMbl BHYTPU CONTEXT nosxeH ObIThL DK3EMIUISIPOM U3 pas-

HbIX CXEM.
b) Kaxunbiit ugeHTudukaTop BHyTpu CONTEXT noaxeH ObIThb YHUKAJIBHBIM.

[Ipumep 36 — Habpocokxk CONTEXT

CONTEXT parametrized model;
PARAMETER

END PARAMETER;
SCHEMA DATA a schema;

END SCHEMA DATA;
SCHEMA DATA another_schema,;

END SCHEMA DATA:;
END CONTEXT:;

9.2 Ilapamerpnl
KoHTeKCT MOXeT UMeThb popMajibHbIC napaMeTpbl. Kaxabld GopMaibHbIM apaMeTp UMEET UMS U
oonacty 3HaueHU. UMa sBasieTcsl MIEHTUDUKATOPOM, KOTOPLIA HOAKEH ObiTh YHUKAJIbHBIM BHYTPH

00J1aCTH ACHUCTBUS KOHTEKCTA.
KOHTpOJBbHBIA MPUMEP MOXET MMETh (PAaKTUUECKHE TapaMeTpbl, KOTOpbIe 330a10T KOHKPCTHLIC

3HAYEHUs COOTBETCTBYIOIUUM (HOPMaibHBIM MapaMeTpaM BHYTPHU KOHTEKCTA.

s 0000LIEHNUST TUIIOB NAaHHBIX, UCIIOJb3YEMBbIX IS Tepeaauyd 3HAYEHU B KOHTEKCTaX, UMEIOTCH
oonactu 3HayeHUilt AGGREGATE n GENERIC. Takxe MOryr ucnonab3oBaThCst COOTBETCTBYIOILIUE MaC-
CHUBBI 11 00001eHUsT o0nacTeit 3HAUEHUHU MAaCCHUBOB.

92.1 DopManbHBI nMmapaMeTp
(DopMaJIbHBII TTapaMETP MOXET UMETb 3HAUYEHWE I10 YMOJYAHUIO, KOTOPOE NOJIXHO ObITh COBMEC-

TUMO ¢ 00s1acTbiO 3HaueHUU. PopMasibHble NapaMeTpbl, HE UMEIOLUME 3HAYEHUM 110 YMOJIYaHWIO, U3HA-
JAJIbHO OOHVJIAIOTCH (MMErT 3HadyeHue) NIl

20
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CHHTAKCHC:
831 FormalParameterBlock = PARAMETERI
{ FormalParameter } END PARAMETER °;°

821 FormalParameter = Parameterld ' parameter type
| ;=" ParmValueDefault | *;°

1001 Parameterlid = simple 1d .

253 parameter type = < kak B EXPRESS > .

103i ParmValueDefault = AggregationValue | BaseValue | ConstantRef |
EntitylnstanceValue | NamedInstanceValue |
ObjectInstanceRef | SelectValue | TypeValue |
expression .

204 expression = < kak B EXPRESS > .

391 ParameterRef = Parameterld .

Tak Kak B KOHTEKCTE MOTYT OBITh HECKOJABKO 3K3EMIUISIPOB JaHHBIX CXEM, COOAEPXAILUX ITapaMeT-
pbl, MOXET CHVUYUTHCS, YTO ABE MM 00Jic€ CXEMbl UMEIOT OOBEKThI WJid TUIIBbl C OAMHAKOBBIMU UMEHA-
MU, HO pasHOM CeMaHTHKOH. MCrnonb30BaHWE OOHOIO M3 3THX MUMEH B KayecTBe HMaeHTUUKaATOpa 00-
JJACTH 3HAYEHHMH TapaMeTpa 0Ka3aJloCh Obl B 3TOM CJyyae ABYCMbBICNICHHBIM. B ciayvasax noreHUHUaNbHOH
HEOJHO3HAYHOCTH KAXI0€ MM HOJDKHO OBITh KBAJIMMHULHPOBAHO NPEAILECTBYIOLIUM €MY UMEHEM COOT-
BETCTBYIOLLEH CXEMbI ¢ TOYKON B KAYECTBE pa3AC/IUTENS.

[IpnMmep 37 — baok PARAMETER

PARAMETER
1v] . INTEGER = 1;
bvl . BOOLEAN:;
pl : name = name{first -> ‘John’; last -> ‘Doe’; married -> bvl;};
p2 : name = name( Mary', ‘Smith’, TRUE);
a_list . LIST OF REAL := (0.0, 1.0, 2.0);
a set . SET OF STRING;
a_select . selection = wheeled vehicle;
from_schl . schl.vector = [1.0, 3.0];

from sch?2 . sch2.vector = {3.0, 4.0, -0.5];
END PARAMETER;

022®akTHYECKUN napaMeTp

(PakTHyeckMil napaMeTp COCTOWUT M3 CChIIKHM Ha (POPMAJTLHBIM rapaMeTp M 3HAUEHUsI ITapaMeTpa.
3HaueHUE JOJKHO OblTb COBMECTHMBIM C ODJIACTBIO 3HAYECHHMIH (POPMAJILHOIO IapaMerpa. 3HAYEHUe 3a-
MEHSIET 3HaYeHUe napaMeTpa 110 YMOJYaHUIO, 3aJaBHOE (POPMANBHBLIM 1apaMEeTPOM.

CHUHTaKCUC:

451 ActualParameter = ParameterRef ':=° ParmValue .
391 ParameterRef = Parameterld .

102i ParmValue = ObjectinstanceRef | expression .

204 expression = < kak B EXPRESS > .

[Ipumep 38 — IlpuMep noxasbiBaeT HEKOTOPLIC (PaKTUYECKNE TTapaMeTphl UIS (OPMAJIbHBIX J1a-
paMeTPOB, 3alaHHbBIX B NpuMepe 37.

vl = 77**2;

bvl = FALSE:

pl = name( John', Smith’, bvl);
a list = [20.0, 1.0, 20.0, 33.72];

a select = @v23;

from_schl = [0.0, -1.0};

from sch?2 := [0.5, -0.2, -0.15};

9.3 KoHTpOJIbHBIA npUMep
Tun TEST CASE onpeaensier Kak ynpasisioiive NaHHbIE, TaK M JaHHbIE 3K3EMIUISApa, KOTOpblE

MOTVT OBbITh HMCIOJb30BaHbI IS Leeit a0CTpaKTHOro KOHTPOJIBLHOIO NpUMepa.

8-—260 21
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CuHTaKCcuc:
1271 TestCaseBlock = TEST CASE TestCaseld *;°
TestCaseBody END TEST CASE °;°
1291 TestCaseld = simple id .
1281 TestCaseBody = SchemaReterences ObjectiveBlock TestRealization
{ SupportAlgorithm } .
1111 SchemaReferences = SchemaReferenceSpec { SchemaReferenceSpec } .

Ob6bssneHne TEST CASE cosmaer HOBywo 0061acTh AEHCTBUSI, B KOTOPOH MOXKHO OOBSBISITH JHUOO
CCbUIATbCS Ha Cleaylolue 3JIEMEHTHI:

- TECTUpYEMBIE 3NieMeHTHI (cM. 10.2);

- 1I€JIb TECTA;

- peaiM3alUMIo TeCTa;

- AJITOPUTMbI TNMOLIACPXKKH.

Tun TEST CASE nossonsieT ccpuiatbess Ha oaHy MAM Heckoyibko EXPRESS-cxeM. OT10o Moryr
ObITh CCBHUIKM Ha Habop KOHTeKCTOB (CONTEXT) u, BO3MOXHO, Ha Habop 3HAaYEHWUI MapaMeTpoBs,
MpeaHa3sHAYEHHBIX VIS OIIPEAE/IEHUS1 HAa0Opa TECTOBbIX JaHHBIX.

IIpaBuiaa u orpanuyenns
a) 3HauyeHHUE Kaxaoro QaKTHYECKOro mnapameTrpa, OODBSBIEHHOTO B KOHTPOJILBHOM IIPUMEpE,

IOJI)KHO ObIThb COBMECTUMO C 00J1aCThIO 3HAYEHUM COOTBETCTBYKOIUECIO (POPMAJILHOTO I1apaMeTpa, 00bsiB-

JIEHHOTO B KOHTEKCTE.
b) 3HauyeHUe KOHTPOMABHOTO MPUMEPA, CBA3AHHOE C KAXIbIM (GopManbHbBIM rapaMeTpoM K3 KOH-

TCKCT4, AOJI2KHO OBITH OOBSIBJIECHO B KaYeCTBE (I)EII(TH‘{ECKOFO napaMeTpa HUJIW NPpHUHATO KdK 3HAQYCHUC

(bopMaJILHOTO IapaMeTpa Mo YMOJYaHU1O, eClM PAaKTUYECKUHN napaMeTp HE OOBSIBIISICTCS.
¢) Tunbl AAHHBIX BHYTPYU KOHTPOJBHOrO INpUMEpPa AOMKHLI OTPaHUYUBATLCH OTpedeNeHUSIMU

TUIIOB, YCTAHOBJE€HHBIMHW BHYTPU CChIJIOYHBIX CXEM.,

9.4 Ilenb Tecra
Lleablo Tecta (OBJECTIVE) aBiasoTcs ynpasiasilonime jaHHble, KOTOpble MOIYT ObITh HCIOJIH30BA-

Hbl JUT aDCTPAKTHOI'O KOHTPOJLHOIO NpuMepa.

CHUHTAKCUC:
971 ObjectiveBlock = OBJECTIVE { TestPurpose } { TestReference }

{ TestCriterta } { TestNotes }
END OBJECTIVE °;°

Ob6bsiBieHUe OBJECTIVE co3naet HOBYy10 001acTh AEUCTBUS, B KOTOPOU MOTYT OBITb OOBSIBJICHBI

CACAYIOINE 2JIEMEHTDI:
- Ha3HAYE€HHWe a0CTPAKTHOTO KOHTPOJIBHOTO IMpuMepa;
- CCBIIKM Ha COOTBETCTBYIOILME CTAHAAPTb! MW TEXHUUYECKNUE TPeDOBAHUA,

- KPUTEPHUH TECTa;
- 3aMEeYaHMA 15 aHAIUTUKA TECTa.

[Ipumep 39 — Lleab Tecrta

OBJECTIVE
NOTES Hacrosiuias Henb COASpPXUT TOJIbKO 3aMeYaHUs sl aHAJIUTHKA TeCTa.

END NOTES:
END OBJECTIVE;

941 Hazuwauyeduue TecrTa
HazHaueHUeM TecTa SBJISeTCA TEKCT, anpecyeMblii 4yesioBeKy. OH CONEPXUT ONMCAHUEe LEJEBOro

HAa3HAYCHUSA TCCTA.

CHHTAKCHUC:
1331 TestPurpose = PURPOSE Description END PURPOSE °;°

261 Description = { \a | \s | \n } .

Texct HaymHaerca ¢ xmodeporo ciaoa PURPOSE M 3akaHuyuBaeTCsi KJIOUEBBIM  CJOBOM
END PURPOSE u Touxkoit ¢ 3angaroil. TeKCT MOXET 3aHUMaTh HECKOILKO CTPOK.
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[IpumMep 40 — TexcT B 1aHHOM ciydyae 3aHUMAET ABE CTPOKH.

PURPOSE. This test is intended to check the existance of a car instance. (Hacrosgwuii Tect npen-
HasHayeH U1 NpOoBEpKM Hanuuyus sk3eMiuisipa astoMmobwist). END PURPOSE;

942 TecToBblEe CCBIIKHU
TecTOBOM CCHITKOM SBISIETCS TEKCT, agpecyeMblil yesloBeKy. OH COIEPXUT ONMMCAHUE UHTEPIIPETHU-

PYEMBIX UEJIOBEKOM CCBUIOK Ha COOTBETCTBYIOLIME CTAHIAPTHI UM TeXHUUECKUE TpeboBaHUs (Crieuddu-
KaluH).

CHUHTaKCUC:
134i TestReference = REFERENCES Description END REFERENCES °;°

261 Description = { \a | \s | \n } .

TekcT HaumHaetrcss ¢ kinwueoro cinoBa REFERENCES u 3akaHuuMBaeTcst KIKUYEBBIM CJIOBOM
END REFERENCES u Touko# ¢ 3anaroil. TeKCT MOXeT 3aHUMaTh HECKOJILKO CTPOK.

[IpuMep 41 — Ccpuika Ha NMedyaTHBIA HOKYMEHT.
REFERENCES okymeut AP279, ctpanuubl 53—57. END REFERENCES:;

943 Kpunrtepuil tecra
KputepueM TeCTa SBJISIETCS TEKCT, agpecyeMblid yesoBeKy. OH COAepXUT ONUCAaHUE KPHUTEPUS Bep-

NUKTa, UCITOAb3YEMOTIO IPH OLIEHKE Pe3yJIbTAaTOB TecCTa.

CHUHTAKCHUC:
1311 TestCriteria = CRITERIA Description END CRITERIA °;°

26i Description = { \a | \s | \n } .

Texct HauyuHaercsd ¢ xmnwoyesoro ciaoBa CRITERIA M 3akaHyuBaeTcsd KIHOUYEBLIM CJIOBOM
END CRITERIA v Touko# ¢ 3ansitoil. TEKCT MOXET 3aHUMATh HECKOJIBKO CTPOK.

[Tpumep 42 — IlpocTtoit Kpurepuii
CRITERIA At least one instance of car shall be present. (losoKeH ObITh npeacTaBaeH MO KpaiHen
Mepe oauH 3k3eMmiuissp astomMo0uas1)). END CRITERIA;

944 3aMeqyaHUsg K TecCTy
3aMe4YaHHsIMU K TECTY SIBISeTCsl TEKCT, ajpecyeMbli yenoBeKy. OH obecneuMBaeT CIocoObl OMUCa-

HUS ODLUMX 3aMeYaHUM, [TOMOTaILUX AHAJIUTUKY TECTa.

CHHTAKCUC:
i32i TestNotes = NOTES Description END NOTES °;°

26i Description = { \a | \s | \n } .

TexcT HauyuHaercss ¢ wioueporo cinosa NOTES ¥ 3akaHuyuBaeTcss KIHUYEeBBIM CJIOBOM
END NOTES u touko# ¢ 3anatoi. TeKCT MOXET 3aHUMATh HECKOJIbKO CTPOK.

[IpumMmep 43 — 3aMeuaHue B OJHY CTPOKY
NOTES Remember to fasten your seat belt. (He 3a0yabpTe 3akpenuTh peMeHb 0€301MaCHOCTH).
END NOTES;

9.5 Peanm3zaunyg recra
Peanmuzaiima Tecta naer onpellesieHUe 3AeMEHTOB JaHHbBIX, OTHOCAILUMXCSA K KOHTPOJIBHOMY NPUMEDY.

CHHTAKCUC:
1301 TestRealization = REALIZATION { local decl } { UseContextBlock }

{ assignment_stmt } END_REALIZATION '}

239 local decl = < kak B EXPRESS > .
166 assignment stmt = < kak B EXPRESS > .

Peanmzauust HauuHaeTrcs ¢ iwoueBoro cjiosa REALIZATION U 3akanHuyuBaeTcd KITIOUYEBBLIM CJIO-

BOM END REALIZATION u TOoukO# ¢ 3am4TOMN.

Peanusaums tecta MOXET BKJIIOYATL:
23
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- CCBUIKM Ha JJAHHBIE KOHTEKCTa M napaMetpol (cM. 10.3.);
- JOKAJIBHBIE MEpEeMeHHbIE (OnpeaenasieMble ¢ nMoMolbio cuHTakcuca EXPRESS);
- OTIEpATOPhI TIPUCBAMBAHUS (oripelcisieMble ¢ nmoMoilbio cuHTakcuca EXPRESS).

Ilpumep 44 — JlaHHas peanusauus onpeaeaseT pl xak nepeMeHHYIO THIIa point (Ttouka). /laH-
HbIA THUII 3aT€M BbI3BIBAETCS Ui CO3/JaHUSA TOUKH ¢ KoopauHatamu (1, 2, 3), nprUcBaUBaeMbIMN 3K3EMII-

napy riepeMeHHoH pl.

REALIZATION
[OCAL
pl : point;
END LOCAL;

pl : point(1.0, 2.0, 3.0);
END_ REALIZATION;

10 Uurepdericn

B nanHoM pasnene yctaHoBaeHBl MHTEpdench Mexay s3kzeMmruisipamMu EXPRESS-1 1 EXPRESS-
MOJETIAMU BMECTE C HHTEpderncaMy MexXay KOHCTpYKUnaMyu EXPRESS-I.
10.1 Nurepdeiic 3k3emMmaspa cxembi

CHUHTaKCUC:

1091 SchemalnstanceBlock SCHEMA DATA Schemald;

| SchemalnstanceBody | END SCHEMA DATA °;°

1081 Schemald = schema ref .
152 schema ref = < kak B EXPRESS > .

i

[Ipearnonaraercda, yro umeercs cpsa3aHHasts EXPRESS-cxema (unu, urto 1o Xe camoe, EXPRESS-
G-cxema); torna Schemald ceoinaercss Ha uma 3toll EXPRESS-cxeMbl. DT0 3HAUUT, 4TO TEJNO 3K3EMIl-
nsapa naHHbIX EXPRESS-1-cxeMbl coiepXuTt sK3eMruisipbl JaHHBIX ONpEeAcAeHUN U3 MIeHTUPULMPOBAH-
Hoit EXPRESS-cxempl. OHO He JOMKHO colepXaTh 3K3eMIUISIDOB OAHHBIX OMNpeae/ieHUN, SBISIIOLIUXCS
BHEIIHUMHU MO OTHOLUCHUIO K faHHOU EXPRESS-cxeme.

[IlpuMeuyaHue — CCbUIKM Ha CXeMbl, ollpedessieMble B A3blKax, OTIMUHbIX o1 EXPRESS nan EXPRESS-G,
HE SIBJISIIOTCS TIPEAMETOM pacCMOTpPEHMs1 B HAcTodlleM craHaapre. Tem He mMeHee Schemald MOXHO paccMaTpuBarTh
KaK CCbUIKY HA CXEMY, ONpeacasieMylo Ha sa3bike, oTau4yHOM ot EXPRESS.

10.2 Ccblika na cxemy
CcbIJIKa Ha cxeMy NOo3BojsIeT MaeHTU(pULUpoBaTh KOHKpeTHYIHDO EXPRESS-cxeMy BMectTe ¢ KOH-

KPETHBIMU OIIPpCACIICHUAMHW BHYTPU 3TOU CXEMBI.

CUHTaAKCUC:
1121 SchemaReferenceSpec = WITH schema ref | USING "(° resource ref

{ ", resource ref } ) | °;
[52 schema ref = < kax B EXPRESS > .
275 resource ref = < kak 8 EXPRESS > .

Kouctpykuusi schema ref, ciaeayrowas 3a xkiwodyeBbiM cioBoM WITH, 00o3HayaeT KOHKPETHYIO
EXPRESS-cxeMy. KoHkpeTHBIe OOBSIBAEHMUS, NpEeACcTaBisiiolie MHTepec B gaHHOW EXPRESS-cxeme,

0003HavYalOTCs B CMHMCKE, CIEAVIOWEM 3a KIIUYeBbIM CIOBOM USING.
OtcyrerBue cnucka USING o3nHauaeT, uyTo Bce onpeneneHust BHyTpu ob6o3HauyeHHO EXPRESS-

CXEMDbI ABJIAIOTCAH HOCTYHHbLIMH.

[IpuMeuyaHuue — Ccbliika Ha cxeMy gelictByeT aHaniornyHo EXPRESS-oneparopy USE.
[Ipumep 45 — 3anaro caenyiouice EXPRESS-onpeaeneHue:

SCHEMA a schema;

ENTITY entityl; ... END ENTITY;
ENTITY entity2; ... END ENTITY;
ENTITY entity7; ... END ENTITY,;
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TYPE typel9 = ... END TYPE;
TYPE type2l '
END SCHEMA;

Torna chneaywinass KOHCTPpYKUUSI 0003HavaeT asa o0beKTa ¥ OAUH THUI U3 CXeMbl 4_Sschema.
WITH a schema USING (entityl, entity7, typell);

10.3 Ccrinky HA JaHHbIE KOHTEKCTA

OneMeHTBl U3 CONTEXT Moryr 06T MnoptupoBaHnbl B TEST CASE, a (pakTnuyeckue 3HaYeHUs
MOTYT ObITb 3aJaHbl 11 (popManbHbIX napaMeTpoB B CONTEXT.

|
T3
Z
w,
2
.
m

CUHTaKCUcC:
i411 UseContextBlock = CALL ContextRef ;" UseContextBody END CALL °;

361 ContextRef = Contextld

1421 UseContextBody = | ImportSpec | | ParameterSpec |
841 ImportSpec = IMPORT "(° { Assignment } *) ';
471 Assignment = variable 1d =" SelectableInstanceRef °;

1011 ParameterSpec = WITH (' { ActualParameter } ) ;.
[13i SelectableInstanceRef = EntitylnstanceRef | EnumerationInstanceRef |
SelectInstanceRef | TypelnstanceRef .

Konkpetrupit CONTEXT obo3Hauaetcs nocpencrsom oneparopa CALL.

DK3eMIISAPbl MPEeIMETOB, IPEACTABIAIOLINE UHTEPEC ST KOHTPOJBHOrO IPUMEPA U CYLIECTBYIO-
wue B CONTEXT, obosnayarorcss B crnimcke IMPORT. Kaxnoe 3HaueHue sxk3eMIuisipa JOJIKHO ObITh
[TPUCBOCHO NEPEMEHHOM.

JHayeHuss GopMaibHbIX napametpoB B CONTEXT (npyM vx Haauumu) 3a0al0TCH NOCPEACTBOM
criicka WITH. 2t 3HaYeHUs! JO/KHBI OTMEHSITh 3HAYEHHUST 0003HAYEHHBIX NMAapaMeTpPOB, TIPUHSITHIC TTO
YMOJYAHUIO (IMpYU UX HATUYUH).

[ITpumMmep 46 — Cneunduxkauus CALL

CALL a_context;
IMPORT (ent var .= @ent 21;
ent 27 = @ent 27;);
WITH vl = 771;
a set :=| “alpha’, to’, "'omega |; );
END CALL;

11 O0nacTs DeiicTBUS H BHAMMOCTD

Oobapieune EXPRESS-1 co3maer maneHTH(dUKATOP, KOTOPLIM MOXHO MHCIOJb30BaTh IS CCBUIKH
Ha OOBSBJEHHBIN 371eMEHT B Apyrux KoHTekcTrax. Hekoropblie KOHCTpYyKUMM EXPRESS-I HessBHO 00OBsB-
asnot aneMeHThl EXPRESS niyrem nob6asiaeHuss K HUM UAEHTUDUKATOPOB. B Tex 001acTaAX, rie Ha UIEH-
TUHUKATOp OOBSBIECHHOIO 3JIEMEHTA MOXHO CCbLIATLCS, OOBABIEHHBINM 3JIEMEHT HA3BIBAETCS BUIUMDBIM.
Ha sneMeHT MOXHO CCELIATBLCS TOJILKO TaM, e MacHTU(MUKATOp BUINM. OTHOCHUTENLHO MPaBUI BUIIH-
MOCTH CcM. 11.2.

Hexortoprie anementst EXPRESS-1 onpenensiior yyacrok (6710K) TeKCTa, Ha3blBaeMbI OONACThLIO
NeWCTBUA 2JieMeHTa. DTa o0JacTb AeMCTBUS OIrPaHHMYUMBAET BUAMMOCTL OODBABACHHBIX B HEM UAEHTUPU-
KatopoB. ObnacTu HelcTBUsl MOTIYT ObITH BJIOXEHHBIMHW, 3TO 3HAuMT, 4yTO 2jeMeHT EXPRESS-I, ycra-
HaBJIUBAOUIUI 00NacTb NeCTBUSE, MOXET OBbITh BKJIIOUEH B 00J1acThb AEHCTBUA Apyroro sseMeHTta. Mme-
IOTCSI OTpaHMYEHUsA Ha MepedyeHb 3JIEMEHTOB, KOTOpPbIE MOTYT ITOSIBUTLCS BHYTPU 0O01ACTU JAEHCTBUSA
kKoHkpetHoro sneMeHra EXPRESS-1. OTh orpanuyeHusi OObIYHO YCTAHABJIMBAIOTCS CHUHTaAaKcucoM EX-
PRESS-I (cM. npunoxeHue A).

Jlns Kaxnoro M3 3JeMEHTOB, YVCTAHOBJIIEHHBIX B Tabmuuax 9 u 10, nmocnenyroumme moapasnesabl Ha-
CTOSILLErO pa3jesia YCTaHABJAMBAIOT I'paHULIBI ONpeaeisieMoil 001acTy AeCcTBUS (TIpU UX HATUYUH) U BU-
IVMOCTb OOBSIBISIEMOro UACHTUPUKATOPA KaK B OOLIMX TEPMHUHAX, TAK U B KOHKPETHEIX AETaIsX.
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Tadnuuwa 9 — O0aacTh geUCTBUS U UACHTUUKATOp, onpeaensitolye 3neMeHTsl EXPRESS-]

il L il Sl _ il i iyl

e S — . ol .

DJIEMEHT O6nactb ACHCTBUS Nnentndukarop

it iy 'q

R J— - N il i R L L nFiiiel bireralel

- - - — o — - — - - — —— - - —
3K3eMILUIIP KOHCTAHTHI (constant instance)
| KOHTEKCT (context) o
3K3eMILIsIp obbekTa (entity instance)
IK3EMIUTAP HepedyuceHus (enumeration instance}
MoJiesb (model) .
| 9K3eMIUISAp AaHHbIX cxeMbl (schema data instance) .
3K3eMIUISIp BbiOOpa (select instance)
[IPOCTOM 3K3eMILISIp (Simple instance)
KOHTPOJIbHBIN nipumMep (test case) .
| 3K3eMIUISIp TUMA (type ihstance)

T i — L N il sl il

[Ipumeuanue — EXPRESS-] ucnons3dyer taxcke pasznuyHbsie KOHCTpYKUMH EXPRESS, koropeie aHano-
TMYHBIM 00pa3oM UMEIOT HACHTUMHUKATOPLI Y o0aacTu aeucTteusa. OHU npuBeacHb! B Tadbauue 10.

11.1 IHpasuna odaacTH neCTBUA
Huxe npuBemeHbl o0lMe MpaBuUia, IPpUMEHAEMbIe i BceX POPM ompeneyeHnuss obiacTu IeycT-

BUA, nonyctuMbix B si3bike EXPRESS-1; cnucok ajneMeHTOB, U1 KOTOPBIX ONpeaesisioTca 00MacTu neii-
CTBHSI, — CM. B Tabauuax 9 u 10.

IlpaBuia ¥ orpanHYeHus

a) Bce oObsBIEHUS DOMXKHBI HAXOOUTHCS BHYTPU OOJIACTH AEUCTBUSL.

b) BHyTpu oaHoil obnactu aelcTBUSI UAECHTUPUKATOP MOXHO OOBABUTH TOJBKO OAUH pa3 JUOO
SIBHO €ro UMIIOPTUPOBaTh U3 BHE.

c) QO0nacTu AEHCTBUA OOJIKHBI ObITh KOPPEKTHO BIOXEHHBIMH, TO €CTh HE HOJXHBI IepeceKaTh-

cd (3TO TIPEANIUCHIBAETCS CUHTAKCHUCOM SI3bIKa).

Tadbnuuma 10 — O6nactu nectBUS U maeHTUdHKKATOpPhl, onpeneihsioume ssmeMeHTel EXPRESS ¥ ucnonep3yembie B
EXPRESS-I

aa iere'eralli L

- . i - - . e _06 " . )
JIACTD
SJeMEHT TeHCTRHS Nnedtudukarop
-4 B —— — — - — e I 1 s~ -
oriepaTop nepeuMeHoBaHHus (alias statement) * o |
aTpudbyT (attribute) °
KOHCTaHTa {constant) .
00BeKT (entity) . °
nepeyrciaeHue (enumeration) .
¢yHKIMsA (function) . o
napameTp (parameter) o
| ipouenypa (procedure) . °
BbIpaXXeHUe 3arpoca (query expression) | . o
orepaTop UMKIA (repeat statement) . o 2
MeTKa rnpasuia (rule label) ¢
| TN (type) . . |
MeTKa Tyna (type label) .
repeMeHHas (variable) ¢
- — U _ — _ I

l [IppmMeyaHUSH

1 MUpeuTuduxarop apasgerTcss HessBHO OOBABAICMOM NEPEMEHHON BHYTPH OIlpeaeisieMoil 001acTy AelCTBUS

OODBSIBIIEHUSL.
' 2 IlepeMeHHass HeIBHO OODBSIBASETCS TONBKO TOrAA, KOrAa YCTAHABIMBAETCS YIIpaBIeHWE LIKKIIOM IO IpUpa-

| LHICHHIO,

— e ol i R il A il — il i

B HacTosilieM cTaHOapTe HE YCTAHABJIMBAETCSI MAKCUMAJIBHO OOITyCTUMAas INIyOMHA BIOXEHHOCTH.
Pa3pabotyuk cHHTakcuueckoro aHanusartopa si3bika EXPRESS-1 nonxeH ycTaHOBUTHR MakKCUMAIbHYIO
MIYOUHY BIOXEHHOCTH, MOLJACPXKMBAEMYIO JaHHOM pean3alueit (CM. NpuioxXeHue B).

11.2 IIpaBuna BHAUMOCTH
[IpaBuna BuauMocTH uaeHTHUdUKATOpPOB omucaHbpl HUXe. Crniucok 3neMeHToB EXPRESS-I, mns

KOTOPBIX OOBABIISIIOTCS UAEHTU(HUKATOPDI, CM. B Tabauuax 9 u 10. [Ipasuwna BUAMMOCTH MIeHTUPUKATO-
pPOB NMMOUMEHOBAHHLIX THUITOB JAHHBLIX HECKOJIBKO OTJIMYAIOTCS OT MNpPpaBWI BUAMMOCTU JPYIUX UACHTU(DU-
KaToOpOB. DTHU OTAUYUS ornmucanbl B 11.2.2,
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11.2.1 O6mnue npaBuna BUOIHUMOCTH

[IpuBeneHHbBIe HIKE OOLUME IpaBUJIa MPUMEHUMBI KO BCEM HMIACHTU(PHKATOPAM, 33 MCKIIOYEHUEM
HAEHTU(PUKATOPOB MOMMEHOBAHHbLIX TUITOB JAHHBIX, HA KOTOpPhIE TIpaBuiio d) He pacnpoCcTpaHseTcs.

IIpaBuaa u orpaHudeHus

a) HMnentudukatop BUOUM B 00JIaCTU AECUCTBUS, B KOTOPON OH OOBSABISIETCS. DTa 00JACTb JACH-
CTBUSI HA3bBIBACTCH JIOKAJIBHON O0JIACThIO JEUCTBUSA HWICHTHPUKATOPA.

b) WMpeHtuduxkatop BUIUM B KOHKPETHOM 00J1aCTH JEUCTBUS, OH TAKXE BUIAMM BO BCEX O0JIACTSIX
NEeVCTBUA, OMNpenessieMbIX BHYTPHU JaHHOW 0071aCTH, COINIACHO NpaBuiy d).

¢) MHMaenruduxarop He BUIMM HU B OOHOM 0OOJIAaCTH HEWCTBUS 3a NpeleaMu €ro JOKATBHON 00-
NaCTU OEWCTBUSI, COTJIACHO npaBuiay f).

d) Ecnu upeHTUdHUKATOD [, BUAMMBIA B 0071aCTH OeHCTBUS P, 1epeoObABASETCS B HEKOTOPOWH
BHYTpeHHel obnactu (O, 3aKiIOUeHHON B P, TOJNBKO i, OOBSIBIEHHbIM B 00nacTy aerMcTteua (J, BUIuM B (J
1 00nacTsax NeHCTBUA, OOBIBIEHHBIX BHYTpU (. MaeHTUMUKATOD i, OOBSIBICHHBIN B O01aCTU ACHUCTBHUSI
P, BuauM B P v mMoOOBIX BHYTPEHHUX 00JIaCTSIX IEHCTBUS, He NEPeOOBIBISIOIINX /.

¢) BcrpoeHHble KOHCTAHTHI, GyHKUKMU, npoueaypbhl 1 TUNbl EXPRESS-I cuyutaiorca oObsaBiieH-
HbIMU B BOOOpaxkaceMoOM YHUBEPCAJIbLHOMW 00nacTH HeUcTBUSl. Bee obnactu aerictBuss EXPRESS-I saBng-
IOTCST BIOKEHHBIMU B 3Ty 00J1acTh AeUCTBUA. MaeHTUDUKATOPSBI, MO KOTOPBIM CChUIAIOTCSI Ha BCTPOEH-
HbI€ KOHCTAHTbI, PYHKUUHU, npoueaypsl U TUMbl EXPRESS-I, BUIuMBl BO BCcex oOnacTsax aemcrsus, OIl-
penensiemblx EXPRESS-I.

f) HMupeHTudukaropbl 3J1€MEHTOB TNEPEUYUCTCHUS, OOBSIBJICHHBIE BHYTPU ODJIACTU ONpPEACTIEHHOro
TUIA JAHHbIX, BUAUMbBI B CHCOVIOWICH BHEIUHENH 00/1aCTU HEUCTBUS, €CIU OHA HE COHECPKUT OOBSIBICHUS
3TOTO XK€ WJICHTU(MUKATOpA Ul APYTOro 3JiEeMEHTA.

[Ipumevanue — Ecanm ciaeaywoluast BHCIIHASA-001acTh AEACTBUSA COAEPXKHUT OOBSBIECHUE TOrO XK€ UACHTU-
(huKaTopa, 3JIeMEHTbl MEPCUMUCICHUS OCTAIOTCS HOCTYIMHBIMHU, HO HOJLKHBI MMETh ITPEHUKCOM HACHTHPUKATOP OMN-
peCICHHOTO TUIA JJaHHBbIX.

g) Hexkortopbie EXPRESS-I-00bsBieHUs, 0OOBIYHO HE BUAWMBIEC, MOIYT ObITh CHEJAHbl BUIWMBI-
MM C ITOMOLUIBIO crieuupUKaLmuil uutepdenca (cM. pasaen 10).
11.2.2 IlpaBuna BUIOIUMOCTU HUIAEHTUPUKATOpPAa TOMMEHOBAHHOIO THUIIA

12 H H bI X
3a OMHUM HCKIIOUYEHUEM, MIECHTHU(MUKATOPBl NMOUMMEHOBAHHBIX TUITOB JAHHbIX TMOIYUHSIOTCS TeM

e NpaBuJiaM BUAUMMOCTH, YTO U APYrve UACHTU(MHUKATOPHI. OTUM UCKIIOUCHUEM SIBJISICTCS TIPABUAO BH-
auMoctT d). MaeHTudukatop obbeKra WM ONPEACJECHHOIO TUMA AaHHBIX I, OOBIBJICHHBIIH B 00JacTH
neyicTBUs P, octaeTcss BUAWMBIM BO BHYTpeHHeW obnactu (Q, Jaxe ecau OH rnepeonpenensieress B O on-
HUM U3 CJEOVIOLIUX CITOCODOB:

a) oOnacTb AeicTtBUst O onpenessieTcsl oObsIBIeHUEM O0BEKTa, a i ODBABISETCS KaK aTpubyT B
3TON 00J1aCTU HAENUCTBUS,

b) obnacte geictBus Q onpeacasiercss o0bABICHUEM (QYHKUUU, NpoUeaypbl UM KOHTEKCTA, a {
00BABISAETCA KaK (POPMATbHBIN MapaMeTp WU TIEPEMEHHAs B 9TOW 00/1acTH JEHCTBUSL.

[Ipumep 47 — B entityl d oTHOCUTCS KaK K TUITY JAHHBLIX O0BEKTA, TAK U K aTpUOYTY.
FUNCTION example (par : INTEGER): INTEGER,;

ENTITY d;
attrl : REAL;

END ENTITY:

ENTITY entityl;
d : d;--d B xaHHol 00JlacTHU OEUCTBUS SBASIETCS U OOBEKTOM U aTpUOYTOM.

END ENTITY;

END FUNCTION;

11.3 IlpaBuia mis ABHOrO 3JeMeHTAa

B nmocneaymolux IMyHKTax HAcTOsSLIEro nmoapasieia 6osiee AeTaIbLHO [MOKA3aHO, KaK o0lixde IIpaBU-
na 06J1aCTU AEWCTBUA U BULUMOCTU NIPHMMEHSIOTCA K pa3aiuyHbIM 3seMeHTaM EXPRESS-I.

B EXPRESS-I ucnonpidyercss MHoroe M3 sizbika EXPRESS. IlpaBuna obGnactn neficteust ¥ BUIU-
MocTH g bonblivMHeTBa 3TUX d1eMeHTOB EXPRESS BHyrpn EXPRESS-1 mnentnynser npaBuiam EX-
PRESS, onpenenenubsiM B TOCT P UCO 10303-11. B Ttabauue 11 onpeneneHsl 3T 3JIEMEHTBI. Kpome
toro, B Tabnuue 11 onpeneneHbl 3jeMeHThl, obiiue a1 EXPRESS u EXPRESS-1, mia xotopeix EX-
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PRESS-npasuna moomupuuupyrorcs npu ux ucnonb3oBaHud B EXPRESS-I, a takxe 3neMeHTHI, cHe-
Hudpudeckue it EXPRESS-I.

Tadbnuuna 11 — I'lpasuna obnactu neicTBUA U BUOAUMOCTH

e MEHT [fpaBuna MoanduuMpoBaHHbIE ITPaBUA I Cneunduyeckue npaBuia
EXPRESS EXPRESS EXPRESS-I
[ oreparop NnePeEUMMEHOBAHUSA | o | i |
aTpnoyT | °
KOHCTAHTa , .
IK3EMIUISAP KOHCTAHTHI .
| KOHTEKCT .
00DbeKT ' o
IK3EMILIAP 0OBEKTA | .
| TIepeyuciieHue .
IK3IESMTILTISAD [EPCUYUCHECHMUS .
GYHKLUA .
MOJEb .
[apamMerp .
npoueaypa .
| BbIpDAXEHHUE 3arpoca .
oneparop UMKIa .
| MeTKa InpaBuJiia .
IK3IEMILISAP HAHHLIX CXEMBI .
IK3eMILISApP BhIDOpaA | .
[MPOCTON 3K3EMIUIAD : .
KOHTPOJIbHBIA TIPUMEP .
THII .
IK3EMILISIP TUIIA *
METKa THIa .
nepemMeHHas .

[IpumMevanue — Moamudpukauuu EXPRESS-npasusi 00ycnoBneHbl B OCHOBHOM, TeM, yTO EXPRESS-] He
ucnonbdyer EXPRESS-koHcTpykuuit SCHEMA vnu RULE.

11.3.1 OnepaTtop nepeuUMEHOBAHUSI

[TpaBuna obnactu aeitctBust U BUAMMOCTU AN oneparopa ALIAS onpenenens: B 10.3.1 TOCT P
UCO 10303-11.

11.3.2 ATtpudyr

[TpaBuia oQiacTM gelcTBUA M BuUAWMoOcTH mns arpubyra ompeaeneHsl B 10.3.2 TOCT P UCO
10303-11.

11.3.3 KoHCcTAaHTa

Buaumocrbh: UneHTHdMKATOP KOHCTAHTHI BUAUMM B 00JJaCTU IEUCTBUS (PYHKUMH WU NMPpOLENyphl, B
KOTOPOU OH OOBABJICH.

Mpumevanune — EXPRESS-cneundukauus (10.3.3 TOCT P UCO 10303-11) rmacut: uaeHTH(HHUKATOP
KOHCTAHTbL! BUAMM B 00J1aCTA AeHACTBUA (DYHKIIMHU, TMPOLICAYPbHI, NPaBHJIa WU CXEMBI, B KOTOPBIX OH OODBSBIIEH.

11.34 D x3eMNJasdp KOHCTAHTHI

Bumumocts: MaeHTHdMKaTOp 3K3eMIUIsipa KOHCTAHTbI BUOMM B OOJIaCTU JEWUCTBUS IK3eMIUISpa JAHHBIX
CXEMBI, B KOTOPOM OH OOBSIB/IEH, U B JII0O0OM BHELUHEH O0JIaCTU AEUCTBUS 3K3EMIUISApA NAaHHDBIX CXEMBI.

11.3.5 KoHTekcT

Buaumocth: Maentndukarop KOHTEKCTa BUIMM UTST BCEX KOHTPOJIbLHBLIX TTPUMEPOB.

Oo0aacts neiictBudg: OOBLABIEHHE KOHTEKCTa ONpPEAEC/SIET HOBYIO 00J1aCTh AEWCTBHUS. DTa 00JACThb
neicteusg HauyuHaetrcd ¢ kmnoueBoro cioBa CONTEXT w npomomxkaercss OO KIIOUEBOro CJ0OBa
END CONTEXT, KxoTophiM 3aKaHYUBAETCS OOBIABIIEHUE KOHTEKCTA.

Oo6napiennsa: Crnenyioniue 3A€MEHTHI MOTYT OOBABIATL UICHTUMUKATOPHI B 00JIaCTU AEUCTBUA
OOBSBIIEHUSI KOHTEKCTA:

- (bOpMaJIbHbBIN MMapameTp;

- (PyHKIUS;

- Tipolenypa;

- DK3EeMILISIP JAHHLIX CXEMDbl.
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[1.3.6 O0BbeKT

Buaumocte: MacHrudukarop ob6beKkra BUIAMM B 00JACTHU HEeHCTBUS (PYHKUUM WIN NPOLEAYDHI, B
KOTOpoW OH 00BsBAcH. MaeHTH(HUKATOp 00BbEeKTa OCTACTCSI BUAMMBIM IPU YCIOBUSX, ONMPEACJICHHbIX B
[1.2.2, BO BHYTpEHHHUX OOJIACTAX NEHUCTBHUS, KOTOPHIE NMEPECOOBABISIOT 3TOT UACHTUPHUKATOD.

MpuMmevanune — EXPRESS-cneuudguxkauus (10.3.5 TOCT P UCO 10303-11) rnacur:. uacHTUGUKATOP
O0OBEKTA BUAUM B O0JIACTU ACUCTBUS (PYHKUMWHU, TIPOUEAYPHI, NTPABUIIA UIU CXEMbI, B KOTOPbLIX OH OObsIBICH. MIeH-
TU(PHUKATOP 00BEKTA OCTACTCH BUAMMBIM ...,

Oobaactp geicTeua H oObaBaeHuda: O0JiacTb ACUCTBUSA U HOMYCTHUMbIE OOBSABJICHHS ONPEACCHDI B
TOCT P MCO 10303-11.

[Ilpumep 48 — Unenrudukaropsl arpudOyTta batt B 1Byx 00beKTax HE B3aUMOCBSI3aHbl, TOCKOJBKY
OHU OODBSIBAECHBI B ABYX Pa3HbBIX O0JIACTIX NEUCTBUS.

ENTITY entityl;
aatt : INTEGER;
batt : INTEGER;

END ENTITY;

ENTITY entity2;
a . entityl;
batt: INTEGER;
END ENTITY;

[ipumep 49 — Crneayrouiag cricuu@uKauust ABISETCS HeNPaBUWJIbHOM, TaK KakKk UWIACHTUHHUKATOD
aTpuOyTa aatt ropropsieTcsi BHYTPU 0O0AACTH OCUCTBUSI OOHOrO 00beKTa. XOTd MceTKa npasuina lab o0b-
SIBJIEHA B O0OMX OODBEKTaX, *3TO HE HapyluaeT TipaBu 00JIaCTU AEHUCTBUS WIM BUIAMMOCTH, OOBSIBICHUE
00beKkTa may_be ok He Buanmo B oObekTe illegal, HO npaBuiia oboux obnacTeil 3HaAYEeHU AOJIKHbBI ObITh

MTPOBEPEHBI.

ENTITY may be ok;
quantity : REAL;
WHERE
lab : quantity >= 0.0;
END ENTITY;

ENTITY illegal
SUBTYPE OF (may be ok);
aatt : INTEGER;
batt : INTEGER;
aatt : REAL;
WHERE
lab : batt < 0;
END ENTITY;

11.3.7 9 k3emMnasap o0beKTaA
Buaumocts: MaenTudukarop skseMiigpa odbekra BUAUM B 0ONACTU AECMCTBUS 3K3EMIUIApA HAH-
HBIX CXEMBbBI, B KOTOPOM OH OOBABACH, H B 000N BHEUIHEH 00AACTU OCHACTBUA 3TOr0O 3K3eMILIApa JaH-

HBIX CXEMBI.

11.3.8 Dn1eMeHT MepeyYnuCIEeHUH

Buanmocts: Uaedruduxkarop 3j1eMeHTa NePeYUCIIEHU BUAUM B 00J1aCTH AEUCTBUSA (PYHKUUH WIN
MPOLIEAYPHI, B KOTOPOH OOBSIBICH €r0 TUII. DTO SIBISETCS UCKIOUYECHHWEM U3 rnpaBujia BUAMMOCTH 11.2.11.
NaeHTU(hPUKATOP HE HOJKEH OOBABIATLCA C KAKON-TMO0 MHOHM 1IEJIbI0O B 3TOM ODJJACTU JEWCTBUS, 32 WUC~
KJTIOUEHUEM OOBSIBJICHUSI APYIroro NepeyuciasseMoro THUINa HaHHBIX B TOH Xe obsactv jgeMctBud. Eciu
OAMH U TOT X€ MIACHTUDUKATOP OOBABILAETCS IABYMS NMEPEUYUCTSIEMbIMU THUIIAMU JAHHBLIX KAaK 3JIEMEHT
NepeYUCcIeHUs, K CCbIKE Ha KaXIBIM 3JIEMEHT INEepedyrucIeHUs JOJXKeH ObITh JOOABIEH NMpe(MpUKC B BUIE
MACHTU()UKATOPA TUTIA JAHHBIX JUIs1 00ECTIEUEHUST OJHO3ZHAYHOCTH CCHLIIKHU.

[ Ilpumevanue — EXPRESS-cneuudpumkauusa (10.3.4 TOCT P NCO 10303-11) rnacur: uaneHTUdhUKaTOp
3JIEMECHTA TIEPEUYMUCIICHHS BUAMM B 001aCTU JCUCTBUS (DYHKUHM, NPOLECAYPHl, MpaBUJIa MU CXEMbl, B KOTOPOK 00D-

SBJACH €TI0 TUI. DTO SIBASETCS UCKJIIOUEHHUEM ....
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11.39 9Kk3eMnasap nepevyucleHu

BuaumocTs: MaeHTH)HKATOP 3K3eMILIsApa IepedyucieHUsT BUIUM B O0JIaCTU OEMCTBUA SK3eMILUISIpA
NAHHBIX CXEMbI, B KOTOPOM OH OOBSIBJIEH, U B JIIOOOW BHELIHEW 00JacTU AEHUCTBUSA 2TOro 3K3eMIusipa
OJAHHbBIX CXEMBI.

11.3.10 DyHKU U

Buaynmocts: MaeHTndukatop GYHKUMM BUIUM B O0IACTU HEUCTBUA (DYHKUHUU, IIPOLEAYDPHI, KOH-
T€KCTa HWJIU KOHTPOJILHOIO NIpUMEPA, B KOTOPBIX OH OODBSIBJIEH.

[IpuMeyanue — EXPRESS-cneunguxauus (10.3.6 TOCT P MCO 10303-11) rnacut: uaeHTUDHUKATOD
(OYHKLIMY BUOUM B 001aCTH ACHCTBUS (DYHKLUM, NTPOLENYPHI, ITPABUAA MM CXEMBI, B KOTOPbIX OH OOBSIB/IGH.

Oo0nactn BuaumMocTH U o0bABAeHHsA: O01aCTh NEUCTBUS U IOMYCTUMBIE OOBSABJCHMS OIpeNe/eHb! B
TOCT P UCO 10303-11.

11.3.11 Monenpn

Oo0nacte gericTBusa: OO0ObLSIBIEHUE MOAETU ONpeleasieT HOBYIO 00JIacTh NeUCTBUA. DTa 00JIaCTh IeH-

CTBHA mpoctupaercsa ot kiwueBoro ciosa MODEL no xmoueBoro cnosa END MODEL, xotopeiMm 3a-
KaHUYMBaeTCs OObsIBIEeHHE MOIEIIN.

OO0basiaennsa: Crneayooume 3JeMEHTbhI MOTYT OOBSIBNATH HAEHTUDUKATOPLI B 0ONACTU NEHCTBUSA
OODBABIIEHUSI MOLEIIH:

- IK3EMIUISAP JaHHBIX CXEMBI.

11.3.12 IlapamMeTp

Buaumocts: MaoeHTudukatop ¢gopMajbHOIroO rnapaMerpa BHIUM B 00J1aCTH AEeUCTBUA (DYHKLIMM,
TIPOLIEAYPhI UJIX KOHTEKCTA, B KOTOPBIX OH OOBSABIIEH.

[IpuMeuvanue — EXPRESS-cneuudunkauus (10.3.7 TOCT P UCO 10303-11) rmacut: uaneHTudUKaTop
(GopMaNbHOro napaMeTpa BUAUM B 00JIACTH AEACTBUS PYHKLHUU UK MPOLIEAYDPbl, B KOTOPBIX OH OODBSIBECH.

[IpumMep S0 — Crnenyrwolluee oOOBABIEHHUE SABASETCA HEIpaBUIbHBLIM, TaK KaK HIAeHTUDUKATOP
GOpPMAJIBHOIO HapaMeTpa parm TakKXe MCIOJNb3YyeTCsd B KadyecTBe HIACHTU@UKATOpa JIOKAJBHOM
[HEPEMEHHOMU:

CONTEXT illegal;
PARAMETER
parm : REAL;

END PARAMETER;
LOCAL

parm . STRING;
END [LOCAL;

END CONTEXT:

[1.3.13I1pouenypa
BuaumocTb: HMpeHtnduxkarop npoueaypbl BUIWMM B OO0JJACTU JEUMCTBUSL (PYHKUUM, ITPOLEOYPHI,
KOHTEKCTAa WIU KOHTPOABLHOTO MIPpUMEPA, B KOTOPLIX OH OOBSIBJIEH.

[IpumMeuanue — EXPRESS-cneundpuxkanus (10.3.8 TOCT P MCO 10303-11) rnacur: uaeHTUPHUKATOP
NpoLeaypbl BUAUM B 001aCTH NeHCTBUS PYHKLUHWH, TPOLUEAYPhl, MPABHJIA WU CXEMbI, B KOTOPHEIX OH OOBABIICH.

Oo0nactb peiicreusa ¥ o0baABIeHusa: O0sacTb NEUCTBUS U AOIMYCTUMbBIE OOBSIBJICHUS ONpPEACJIEHBI B
10.3.8 TOCT P UCO 10303-11.

11.3.14 BripaxeHue 3anpoca

O6nacte pgeiicteusg UM BuaumocTbh BoIpaxeHus QUERY onpenenenst B 10.3.9 TOCT P HUCO
10303-11.

11.3.15 OnepaTtop uUMKIIAa

Obnacte agectsusi U BUAUMOCTb orneparopa REPEAT omnpeaenennr B 10.3.10 TOCT P HMCO
10303—11.

11.3.16 MeTtKa npaBuna

Buaumocrb: Mertka npaBuiia BUAUMA B O0JIACTU OEWCTBUSI OOBEKTA WM TUIA, B KOTOPBIX OHA 00b-
SIBJICHA.

lpuyMeyaHUu+
1 EXPRESS-cneunduxkauus (10.3.12 TOCT P UCO 10303-11) rnacut: mMeTKa mnpasdja BHAMMA B 00JaCTH
IEUCTBUS 00BbEKTA, ITpaBuiia UMW TUIIA, B KOTOPOM OHA OOBbsIBJIEHA.
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2 MeTka npasuia MCnonb3yeTcs ToabkKo B peanu3auuud. EXPRESS-I He onpenensier MexaHu3Ma Ul CChUIOK
Ha METKH IpaBHJA.

11.3.17 9k3eMnasap AAHHBIX CX€MBI

ObaacTp gencreua: OObsaBICHUE JAHHBIX CXEMbl OoNpeaessieT HOBYIO 00JiacTb IeiCTBUL. DTa 00-
JacTtb  npoctupaercss  oT  kiawoueBoro  ciaosa  SCHEMA DATA  npo  kinoueBoro  ciaoBa
END SCHEMA DATA, KOTOpbIM 3aKaHUMBaeTCsl OObsBACHHE TaHHBIX CXEMHI.

O0basnenus: Crneayolme 3A€MEHThl MOTYT OOBABAATE WACHTUPHUKATOPHI B 0oOJacT¥ HeHCTBHSA
OO0BSIBACHUS JAHHBIX CXEMBI:

- BK3EMIUISIP KOHCTAHTHI;

- KIEMITIAp OOBEKTA;

- DK3EMITJISAP TEPEUHUCTICHUS,

- AK3eMIUISp BBIOOpA;

~ TPOCTOM DK3EMILIAP;

- HK3EeMIUISIp TUMA.

11.3.18 O k3emnagp BuOoOpa

BuwaumocTth: MaeHTUduUKaTop 3K3eMIUIsipa BbiOOpa BUOAUM B OOJACTU AEWCTBUS 3K3eMIUIgpa HaH-
HEIX CXEMBI, B KOTOPOM OH OOBARIECH, U B 1000 BHELIHEN 0O0JIaCTU AEMCTBUS ATOIO 3K3EMILIsSIpa JaH-
HbIX CXEMBI.

11.3.19 [IlpocTtOo# sk3eMnaap

Buaumocts: MaeHTU@HUKATOD NMPOCTOr0O 3K3eMIUIsspa BUAMM B 00J1aCTH HEUCTBUA DK3eMIUIgpa OaH-
HbIX CXEMBI, B KOTOPOM OH OOBSIBICH, K B JIIOOOU BHEWIHEH 0061aCTH AEHCTBUSI 3TOTO 3K3EMILISIpa HdaH-
HbIX CXEMHI.

11.3.20 KOHTpPONBbHBIHA MIpUMED

Oo0aacre gelicTBUd: KOHTPOJBHBIM MNpUMED ONpPEHECISIET HOBYIO 00JIaCTh AEHCTBUA. DTa O0JACTH
necTBUs npoctupaercs or KiawueBoro cioBa TEST CASE no knwouesoro cioBa END TEST CASE,
KOTOPHBIM 3aKaHUYHUBAETCA JaHHBIH KOHTPOJBHBINX [TPUMED.

O0bpasiaenna: Crnenyouide 3JEMEHTHI MOIyT OOBABISITE MAECHTUMHMKATOPhHI B 00JACTH AeHCTBUA
KOHTPOJIBHOTO IIpUMepa:

- (pYHKLMSL;

- Npoueaypa;

- IEPEMEHHAS.

11.3.21 Tun

BuagpMoctbe: MaeHTHdUKATOp TUIIA BUAUM B O0JACTU OEWCTBUS (PYHKIUMUHU WIU MNPOUEAYPBI, B KO-
Topor OH o0O0bsiBiieH. MaoeHTUdHKATOp THUIIA OCTAETCH BUOMMLIM, IIpU OIpEHENE€HHBIX YCIOBUSX, BO
BHYTPEHHUX 00J1acTAX IEUCTBHS, MepeoObABISAIOUINX 3TOT WACHTU(PUKATOD; WUIs1 ONpeNeIeHUS IOITyCTU-
MBbIX YCJIOBHUI — cM. 11.2.2.

[Ipumeuvanue — EXPRESS-cneunguxkauns (10.3.14 TOCT P UCO 10303-11) rnmacut: naeHruduUkarop
TUIAa BUAWM B oOnacTu AeUcTBUSI QYHKLIMHU, INPOLEAYPHI, MpaBWIa KHJIH CXEMbI, B KOTOpbIX OH OOBiABACH. UneHTHU-
(GDUKATOP THUTIA OCTACTCI BUAUMBIM ....

Obaacts aeiicteud U o0baBaenMsi: O0nacTb ASUCTBUS U JONYCTUMBIE OOBABIECHUS OIIPENE/eHbl B
[OCT P UCO 10303-11.

11.3.22 9 K3eMnasdp TUumna

Bunumocts: MaeHTU(UKATOD 3K3EMITISAP THUIIA BUIUM B OOJIACTH JEHUCTBUA DK3EMIUIAPA NaHHBIX
CXeMbl, B KOTOPOM OH OOBABRICH, U B JIIOOOM BHEIIHEH 00JJaCTU AEHUCTBUA 3TOr0 DK3eMIUIApPa JaHHBIX
CXEMBI.

11.3.23 MeTtKka THUna

O0nacTth geiicTBUst 1 BuauMocTh onpeneneHel B 10.3.15 TOCT P UCO 10303-11.

11.3.24d IlepeMmeHHasda

BuanMmocts: MoeHTUdUKATOp TepeMEHHON BUAMM B O0JIACTHU AeNCTBUS PYHKIIUMU, MTPOUEAYPHI UIH
KOHTPOJBHOTIO TIpUMepa, B KOTOPLIX OH OOBSIBIICH.

[Tpumevanune — EXPRESS-cneuudpukauusa (10.3.16 TOCT P HUCO 10303-11) rnacut: naeHTU(PHUKATOP
nnepeMeHHOW BUAUM B 0071aCTH AeHCTBUS QYHKUUU, DPOUEAYPHl WM NPpaBUa, B KOTOPBLIX OH OODBSIBJICH.
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12 Otodpaxenne u3 EXPRESS B EXPRESS-I

B HacTroslieM pasaelie yCTaHOBJIEHbI MpaBUAa OTOOpaXeHHUs ONpenaceHUH cxeMbl U tvna u3 EX-

PRESS B 3k3emiuisipsl EXPRESS-I.

B raonuue 12 npusBeneH 0030p otobpaxeHuil n3 EXPRESS B EXPRESS-1. bonee aetanbHo oHuM

OIMNCAHBI HHUXKE.

Tadbnuua [2 — Kpartkuii 0630p otoopaxeHuit u3 EXPRESS 8 EXPRESS-I

EXPRESS

EXPRESS-1

-

ARRAY, BAG, LIST, SET
CONSTANT

| ENTITY
ENUMERATION

FUNCTION

PROCEDURE
Remark

RULE
SCHEMA
SELECT

Simple type

TYPE

AggregationValue

ConstantBlock

ContextBlock

Entitylnstance

DKIEMIUIAD WM 3HAYEHHE MEPEUNCICHUSA
FormalParameterBlock

ModelBlock

SchemalnstanceBlock
DKIEMIISIP WK 3HaA4YeHUEe BbhIOOpa

SimpleValue
TestCaseBlock
DK3EMIUISAD WX 3HAUCHUE TUTIA

12.1 Oro0Opaxenue EXPRESS-cxembl
EXPRESS-koHcTpykuuss SCHEMA cuHtakenvyecku orodOpaxaercss B EXPRESS-I-koncTpykuuio
3K3EMIUISIpa JaHHbIX cxeMbl. B Tabnuue 13 rpusBeaeH 0630p COOTBETCTBUSA MeEXIY KOHCTpyKUUAMU EX-

PRESS u EXPRESS-I.
IlpaBuia u orpannyenusn

a) HMwms skseMmruisipa naHHbIX EXPRESS-I-cxeMbl 10JKHO OBITH TAKUM K€, KaKk U UMS COOTBET-

ctByoilen EXPRESS-cxeMbl.

b) Kaxabeii 3K3eMIuUisip 00beKTa BHYTPU 3K3EMIUIAPA JAHHBIX CXE€Mbl JTOJKEH UMETh COOTBETCT-

ByIOLlIee onpeaesieHne oObeKTa BHYTpU EXPRESS-cxeMmbl.

c) Kaxiapiii 3k3eMIuisip nepeymciaeHmnsi, BblOOpa WM TUIIA BHYTPU ISK3EMIUISIpAa JAHHBIX CXEMbl

NOJIKEH UMETh COOTBeTCTBYIOLIEE onpeneseHue BHYTpu EXPRESS-cxeMul.

d) Kaxnasg KOHCTaHTa BHYTPU IK3EMIUISApa JAaHHBIX CXEMbI JOMXHA UMETH COOTBETCTBYIOLUEE Ofl-

peaeneHue KOHCTaHTbl BHYTPU EXPRESS-cxeMbl.

e) Kaxnas cnenudukanusa o0gacT 3HaueHUH BHYTPH BK3EMIUISIpa JAHHBIX CXEMbl J0JIXKHA ObITH
YHAKJIBHO 00O3HauyeHa, NMpYU HeoOXOAUMOCTU — TIOCPEACTBOM KBaJM(PUKALMM MMEHU OOJACTU 3Haye-

Huit, tMeHeM EXPRESS-cxeMbl, conepxaiuein onpeneiieHue o0JacTv 3HaAaYEHUH.

f) HaoeHTMdUKATOPBI IK3EMIUIIPOB AOJ/LKHBI ObITh YHUKAJIbHBIMU BHYTPU 3K3EMILIsipa AaHHBIX

CXCMDBbI.

Tadoauua 13 — O630p oTobpaxenua SCHEMA

i EXPRESS EXPRESS-]
| nmag SCHEMA schema id
CONSTANT ConstantBlock unu Huuero
ENTITY Entitylnstance
ENUMERATION Enumerationinstance uay Hu4Yero
FUNCTION HUYETO
PROCEDURE HUYETO
REFERENCE HUYEro, Ho cM. 12.1.1
RULE HUYero
SELECT Selectinstance UM HUYEro
TYPE Typelnstance Win HUYETO
USE HU4yero, Ho cM. 12.1.1
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12.1.1 OtodbpaxeHue USE u REFERENCE

EXPRESS-oneparopsl USE 1 REFERENCE He oroOpaxarorcss B EXPRESS-1 HenocpencrseHHO,
HO UX JEUCTBUEC MPUBOAUT K CIAEAYIOILECMY:

- 3K3eMIUTIpbl 3jieMeHTOB EXPRESS, BHeceHHble B 00sacth aeucTBust EXPRESS-cxeMbl nocpe/i-
ctBoM sBHBIX orneparopoB USE mian REFERENCE aubo nocpeactBoM HesIBHBIX CCbUJIOK, MOTYT [MOSI-
BUTHCSI BHYTPU COOTBETCTBYIOLLETO 3K3eMIUIsspa gaHHbIX EXPRESS-1-cxembr;

- 3JIEMEHTBI, 00JJACTU 3HAYEHUU KOTOPBIX MEPEUMEHOBBIBAIOTCS, AOJIKHBI MMETh COOTBETCTBYIOLLLAE
00J1aCcTU 3HAYEHWUMW ¢ HOBbBIMU UMEHAMMU;

- €CJIM UMEIOTCS] KOHMIUKTBI MEXIY UMEHaMHK objacTe 3Ha4eHUM M3 UCXOAHOU EXPRESS-cxemMbl
C UMECHAMU OOJIACTCH 3HAYCHUM, BHOCHMMBIMHU W3 NPYrOo¥ CXeMbl, BHOCMMbIE WUMEHA AOJIKHBI KBAIH(DU-
LIMPOBATBCH UMEHEM UX POIUTEIIBCKON CXEMBI.

[Tpumep S1 — I EXPRESS-cxeMbl B3aMMOCBSI3aHBbl, TaK KaK CXeMa C MMEHEM primary Mc-
NOJIb3YET olipedesicHUue o0beKTa ¢ UMeHeM an_ent U3 cxeMbl secondary.

SCHEMA primary;
USE FROM secondary (an ent AS used);

ENTITY dup;
attl : used;
att2 : BOOLEAN:;
END ENTITY;
END SCHEMA;

SCHEMA secondary;

ENTITY dup;
name : STRING:
int . INTEGER;
END ENTITY;

ENTITY an ent;
att3 . dup;
att4 : REAL:

END ENTITY;

END SCHEMA;

JItvoboe UCIob30BaHUE an_ent B 3K3eMILISIPE CXeMbl primary TpeOyeT 3K3eMIUigpa 00bEKTa ¢ UME-
HeM dup, KOTOPbIA TaKXe ONpeaeasieTcsl B cxeMe secondary 1 aBTOMaTUUYECKHM AOCTYNEH B CWIY CEMaH-
TuKu npemnoxeHuss USE. OnHako B JaHHOM C/ydyae B CXEME primary Takxke MMeeTcsi OObEKT C UMEHEM
dup. /IBe ux obiactu 3HaYEeHUH NOJDKHBI paznuuyaTtbesi BHyTpu EXPRESS-I npencrasiaeHus primary no-
CPEACTBOM KBaNIU(MUKALMM UMEHU OOBEKTa, BHOCUMOIO M3 CXEMBbI secondary, KaK 1oKa3aHO HUXE.

MODEL example;

SCHEMA DATA primary;
dupl = dup{att] -> @used]l; att2 -> TRUE;};

usedl = used{att3 -> @dup2; att4 -> 1.23;};
dup?2 = secondary.dup{name -> "from secondary ; int -> 1;};
used?2 = used{att3 -> @dup3; att4 -> -3.9;};

END SCHEMA_ DATA;

SCHEMA DATA secondary;
dupl = dup{name -> "in secondary’; int -> 3;};
dup4 = dup{name -> in secondary ; int -> 4;};
an_entl = an_ent{att3 -> @dup3; att4 -> 42.0;};
END SCHEMA DATA;
END MODEL;

12.2 OToOpakenne npocteiX THNOB AaHHLIX B3 EXPRESS
OrobpaxeHue ripocroro tuna gaHHbix U3 EXPRESS B 3HaueHune EXPRESS-I 3anano B radnuue 14.
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Tadonuua 14 — OrobpaxeHue MPOCTOro TUIA

EXPRESS EXPRESS-]

BINARY | BinaryValue ]
BOOLEAN BooleanValue
INTEGER | IntegerValue
LOGICAL LogicalValue \
NUMBER IntegerValue
RealValue
REAL _ RealValue
STRING | StringValue |
Illpumep 52 — OrobpaxeHue MpOCTLIX TUIMOB JaHHBIX
EXPRESS EXPRESS-I
ENTITY base; el = base {
a binary : BINARY; a binary -> %0110;
a boolean : BOOLEAN; a boolean -~-> FALSE;
an_integer : INTEGER; an integer -> 123435;
a logical . LOGICAL; a_logical -~-> UNKNOWN;
a number : NUMBER; a number -> -PI;
a_real . REAL; a_real -> -9.99¢2;
a_string . STRING; a_string -> "Tangles’;
END ENTITY; b

12.3 OTobpakeHue arperaTHbLIX THIOB NAHHBIX
OtobOpaxeHue arperaumit u3 EXPRESS B EXPRESS-I npuseaeHo B Tabnuue 15.

Tadonuua 15 — Orobpaxenne AGGREGATE

| EXPRESS EXPRESS-I
o e em—— 1 it e e m
AGGREGATE OIHO M3 CIEAYIOLLUX:
ARRAY | FixedAggr
i BAG DynamicAggr
LIST DynamicAggr
SET DynamicAggr

OtobpaxeHue “arperallMM—arperaluu...” MTPOU3IBOLAUTCH OTOOpaXEHUEM KaXIOHW 3JIEMEHTapHOU
arperaliiy B MOpsIIKe cieBa HarpaBo. IT0 3HAYUT, yTo camas geBass EXPRESS-arperauust craHosurcs

camoil BHewitHey! EXPRESS-I-arperaiueit.
[Tpumep 53 — Orobpaxenuss AGGREGATE

EXPRESS EXPRESS-]
ENTITY aggr; el = aggr{
an_array : ARRAY [1:3] OF INTEGER; an_array -> |1, 2, 3];
a_bag . BAG [0:7] OF INTEGER; a bag ->(3, 3, 1);
a_list . LIST [0:2] OF INTEGER,; a_list -> (1);
a_set . SET [1:?] OF INTEGER; a_set -> (9, 5, 11);
a mix : ARRAY [1:2] OF SET OF INTEGER; a mix -> [(1, 2), (6, 5)];
END_ENTITY; b

[Tpumeuanue — EXPRESS ARRAY moxer umets 3HayeHuss OPTIONAL. Ecnu 3HayeHus He onpeaeneHsl
B sk3eMIusipe ARRAY, To 3ti 3HaueHust obo3Hauyarotcss B EXPRESS-1 xonctpykumeit Nil (To ectb cuMBosiom ?).

[IpumMmep 54 — OrobpakeHue MacCHUBa Sparse

EXPRESS EXPRESS-I
ENTITY sparse; el = sparse {
al : ARRAY [1:4] OF OPTIONAL INTEGER; al -> {1, 2, 7, 4];
a2 : ARRAY [5:8] OF OPTIONAL INTEGER; a2 -> {1, 7, 3, ?];
END ENTITY; b
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12.4 OroOpaxxenue onpenenenHoro tuna aannbix 3 EXPRESS

OnpeneneHHblid TUN JaHHbIX 13 EXPRESS orodpaxaercs B EXPRESS-I onHuM u3 tpex crnmoco6oB:
a) 3ameHol unedtrdukaropa EXPRESS-THa 3HayeHUeM THIIA,;

b) 3ameHoit uneHTudukaropa EXPRESS-THna nouMeHOBaHHBIM 3HAYEHUEM THIIA;

C) ornpenecJieHUEM SK3eMILIIpa TUMA.

[Ipumep 35 — OrobpaxeHue onpeacseHHOro TUIa JaHHBIX

EXPRESS EXPRESS-I
TYPE dd = ARRAY [1:2] OF INTEGER; t3 = dd{[6, 8]}:
END TYPE;
ENTITY use_type; el = use_type{attr -> [2, 4];};
attr : dd; e2 = use_type{attr -> dd{[4, 6]};};
END ENTITY; e3 = use typelattr -> @t3;};

12.5 Orobpaxenune nepeyncasemoro Tina u3 EXPRESS

Tun ENUMERATION u3 EXPRESS orob6paxaetrcs B EXPRESS-1 onnuM U3 Tpex criocobos:
a) 3aMeHou uaeHTUdUKaTopa EXPRESS-THUna nepeyncnsieMpiM 3HaUEHHUEM;

b) 3ameHoln uneHTudMkaropa EXPRESS-THna nonMeHOBaAaHHBIM NEPEYUCIISEMbIM 3HAUEHUEM;
C) onpeneJieHueM 3K3eMIUIIpa NepeYUCIcHus.

[IpumMep 56 — OtobpaxeHue nepeyucieHUd

EXPRESS EXPRESS-I
TYPE enum = ENUMERATION OF t3 = enum{'three};
(one, two, three);
END TYPE;
ENTITY use enum; el = use_enumfiattr -> lone;};
attr : enum; e2 = use_enumfiattr -> enum{!two};};
END ENTITY; ¢3 = use_enumiattr -> @t3;};

12.6 Orobpakeune BoiOMpaemoro Tuna u3 EXPRESS

Tun SELECT u3 EXPRESS otob6paxaetrcs B EXPRESS-1 oaHuM U3 Tpex cnocobos.

a) 3aMeHoH maeHTHU(dHUKaTOopa EXPRESS—THUNAa BeIOMpaeMbiM 3HAUEHHEM;

b) 3ameHol uageHTUdukaropa EXPRESS—runa novMeHoBaHHbLIM BbIOMPAEMbIM 3HAYEHUEM;

C) OIpeaeJeHUEM DK3eMIIsipa BbIOOPA.

EXPRESS-tunn SELECT HeobszatenbHo orobOpaxath B EXPRESS-1 HenocpenctsenHHo. [leTanu
OTOOpaXXKeHUs 3aBUCAT OT Toro, Kak ¢opmupyetrcs tun SELECT, 1 onucaHbsl HUXE.

Tun SELECT onpenensier nepeBo. KopHeM nepesa ssisiercst Tun SELECT, a BeTBU U3 KOpH$ CO-
oTBeTCTBYIOT TMnaM Bbuibopa BHyTpu SELECT. Ecnu onHuM m3 3TUX THIIOB ABasietcsa cam tinl SELECT,
TO OH TOPOXIJaeT HOBbIE BeTBM U T. A. JIUCTBS AepeBa 0OpasyloTcsl U3 BEIOOPOB, HE SBISIIOIIMXCA THMA-
Mu SELECT. B npocTtoM ciyuae BCe JUCTbS SABISIIOTCA pa3HbIMU TUMAMHU. B CI0XHOM ciiyyae no Kpau-
Hel Mepe IBa JIMCTA UMEIOT OLMH U TOT K€ DA30BLIA THUII.

12.6.1 Cnyyau npoctoro Bnibopa

Tun BeICTymaeT aub60 KakK CCbLIKA HA OJMH M3 TUIMOB B CIIMCKE BbIOOpa, MO0 KaK BXOXIEHUE Ofl-
HOTO U3 TUIIOB B CIIMCOK BbIOOpA.

[Ipumep 57 — OtobpaxeHue IpoCcToro BbIOOpa

EXPRESS EXPRESS-I

ENTITY a: el = afaa -> 3;};

aa : INTEGER: e3 = afaa -> 9;};
END ENTITY;
ENTITY b: e2 = b{ab -> 6;};

ab : INTEGER; e4 = blab -> 12;};
END ENTITY;
TYPE s = SELECT(a, b); s4 = s{@ed};
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END TYPE;

ENTITY c; cl = c{ac -> (@s4, @e3, @e2, @el);};
ac . LIST [1:7] OF s; c2 = cf{ac -> (s{@]}, @e3, @e3);};

END ENTITY;

1262 Canyyallt cH1oXHOro Bpibopa

B sTOoM ciiydyae nMCTbsI OepeBa HE MOTYT ObITh Pa3IMYMMBblI TOJIBKO IO MX 3HAYCHUSIM. DTO NPOUC-
XOIMT, CCIU:

a) JUCTBHS SIBISIOTCA ONpeNeICHHBIMU TUTTAMU AAHHBIX C UOEHTUYHBIMU 0a30BbIMU TUIIAMMU,

b) ucresa asiasiiores TnamMyu ENUMERATION, MHoXecTBa 3HAUEHUM KOTOPBIX Ha JUCThIX HE
pazoouleHsl. Hanpumep, MHoXecTBa [red, green, blue] u [red, amber, green| He pa3oOLLCHHI.

3HauyeHHUE BK3eMIUIsIpa BbIOOpa B 3TOM ciydae J0JXKHO ObiTh npeacrtaBaeHOo B EXPRESS-I nubo
CCBIJIKOM Ha 3K3eMIUISp, JU00 MOMMEHOBAHHLIM 3HAUECHHEM.

[IpumMmep 58 — OroOpaxeHne CroXHOTo BbiOOpa

EXPRESS EXPRESS-I
TYPE size = SELECT sl = size{@rl};
(area, radius); s2 = size{radius{4.3}};

END TYPE;
TYPE area = REAL; al = area{’.>};
END TYPE;
TYPE radius = REAL; rl = radius{27.89};
END TYPE;
ENTITY circle: cl = circle{howbig -> area{Pl};}:

howbig : size; c2 = circle{howbig -> radius{1.0};};
WHERE c3 = circle{howbig -> @sl;};

howbig > 0.0; c4 = circle{howbig -> @al};
END ENTITY; ¢S = circle{howbig -> @s2};

12.7 Orobopaxkenne EXPRESS-KOHCTaHTDI

EXPRESS-koncTanTta (CONSTANT) cuHTakcuuecku oroopaxaercses B EXPRESS-I-kKoHcTpyKLIMIO
constant spec. Oto 3Hauut, yTo B EXPRESS-1 onpenengiorcs Toabko MASHTHU(UKATOP KOHCTAHThI U
3HauyeHUe, a 00JlacTb 3HAYeHUH KOHCTaHTHI 3anaetcs B ucxogHoM EXPRESS-onpenenenuun. Kpome to-
[0, 3HAYeHUE KOHCTAHTBI NOJIKHO ObITh IMOJHOCTbIO BbhIUHUCAIEMbIM. OnpeneieHUue KaXX 10U KOHCTAHTHI,
[MOSIBJIAIOILEECH B 3K3eMIUIsipe CXeMbl, NOKHO ObITh 00bsIBICHO B onpeaeieHud EXPRESS-cxembl. Ox-
Hako He Tpebyetrcs, yTobbl Kaxaass EXPRESS-KoHCTaHTa npUCYTCTBOBA/JIa B 3K3EMILIISIPE CXEMBI.

[Tpumep 59 — OtobpaxkeHUe KOHCTAHT

EXPRESS EXPRESS-I
CONSTANT CONSTANT
zero ;. NUMBER = 0.0; zero = = (.0;
thousand : INTEGER := 1000; thousand = = 1000;
million : INTEGER := thousand**2; million = = 1000000;
origin : point = point(0.0, 0.0); origin point{x -> 0.0;
y -> 0.0;;

z_axis :vector = |[zero, zero, 1.0]; z axis == [0.0, 0.0, 1.0];
a set : SET OF INTEGER := |1, 2, 3*3]; a set == (1, 2,9);

a bag : BAG OF INTEGER = I, 3, 1};
boss : STRING := ‘sir’;
underling : STRING := "hey, you'; underling "hey, you;

END CONSTANT,; END CONSTANT;

3aMeTUM, 4YTO [iB€ KOHCTAHThI ¢ UMeHaMU a_bag 1 boss He oToOpaxkeHbl B JAHHOM TpHUMEDE.

12.8 Oroopaxkenne EXPRESS-00bexTa
EXPRESS-kouctpykuusi oobekta (ENTITY) cuHTakcuueckm otoOpaxaercss B EXPRESS-I-

KOHCTPYKLIMIO 3K3eMIulsipa obbekTa. EAMHCTBEeHHbIMM BHYTpeHHUMMH (parmeHTamu ENTITY, orobpa-
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xaembIMU B EXPRESS-I, asiastiorcst atpudytsl 1 oneparopsl SUPERTYPE u SUBTYPE, kak nokaszaHo

B Tabaute 16.

T

Taonwuupa 16 — O630p orobpaxenuss ENTITY

F

EXPRESS

EXPRESS-]

Uma ENTITY
Onepatop SUPERTYPE
Oneparop SUBTYPE
SBHBIN aTpUOYT
BuiyucisieMbld aTpuOyT

MuBepcHbIA aTpudbyT
Onepatop UNIQUE

i

EntityDomain

BequeathesTo

InheritsFrom

RequiredAttr unu OptionalAttr
DerivedAttr

InverseAttr

Huuero

Huuero

EXPRESS-I
topia -> (@egl, @eg2):};

t]

t2 — top{a -> (@3%2, @333):}a
t3 = top{a -> ();}
egl = bot{i -> I;

j <-2;

inv <- (@tl);};

eg?2 = bot{i -> 276;
J <-352;
inv <- (@tl, @t2);};

egd = bat{i -> 9876;
J;

Oneparop WHERE
[Tpumep 60 — OrobpaxeHue MpocToro oobekrTa
EXPRESS

ENTITY top;

a : SET OF bot;
END ENTITY;
ENTITY bot;

i . INTEGEKR;
DERIVE

i . INTEGER := 2%
INVERSE

inv : BAG [1:?] OF top FOR a;
UNIQUE

ul : 1
WHERE

wl : 1 > O
END ENTITY;

inv <- (@t2);};

12.9 OtrobOpaxkenne arpnoyros EXPRESS-00bekTa

EXPRESS-I-atpuOyThl 1OMXHbBI MOSBIATBCS B TOM XK€ TOPSAOKE, YTO U B COOTBETCTBYIOLIEM EX-
PRESS-o06bekTe. Kaxasiit EXPRESS-arpuoyrt nosoxkeH umeth cootBercTByoMii EXPRESS-1-arpubyr.

3nHavenne EXPRESS-I-atpubyta DOMXHO OBbITH COBMECTMMO € 00siacThio 3HaueHUMl EXPRESS-

ONpelesieHUS.
1291 ABHBIW AaTpuUOYT

Asuble EXPRESS-atpubyTtsl otobpaxaioress HenocpeacTBeHHO B EXPRESS-I-atpnOytel. Onucanue
EXPRESS-arputyra mniosropsercs B EXPRESS-1, 3a uckitodeHueM TOro, 4to ornuvcaHve Tuma arpuoyra

(TO eCTh CripaBa OT ABOECTOYMS) 3aMECHSIETCS 3HAYUCHUEM TUIIA aTpUdyTa, a JIBOETOYUE 3aMEHSIETCS Ha ->.

3HaueHUEe MOXET ObITh MPEACTABIEHO MPOCTBIM 3HAYEHUEM, CCHUIKOM HA 3K3EMIUISIp TpeaMera (To
eCTh CCBhUIKOM Ha 3K3eMIUTsIp oObeKTa, TuMa, MnepedyucjieHuss Wiy BhIOOpa), 3HAYCHUEM [IEPEYUCTEHHUA,
IMTOMMEHOBAHHBLIM 3HAU€HUEM, CCbLIKOM Ha KOHCTAHTY, CCbUIKOM Ha IlapaMeTp WM arperataMy JaHHbBIX

3HAYEHUN. DTU 3HAYeHUd DoJiee JAeTANbHO O0CYXKIEHBI HUXKE.
B cayuae, ecnu siBHbIU aTpudOyT sasnserca HeobszarenbHbiM (OPTIONAL), 3Hayuenmem atpubyra

MOXET ObITh TakXe Nil, mokKasbiBaloniee, YTo 3Ha4yeHUE He MPeacTaBIeHO.

[Ipumep 61 — OtodbpaxeHne HeobI3aTENLHOIO ATPUOYTA

EXPRESS

ENTITY opt;
req . STRING:;

opt att : OPTIONAL REAL;

END ENTITY:

EXPRESS-I
optl = opt{req -> 'Opt_att given ;
opt_att -> 5.0;};
opt2 = opt{req -> *Opt_att not given ;

opt att -> 7;};
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[TpumMmevyanne — B EXPRESS-I aBHbil atpubyr Mmoxetr uMeTh 3HaueHHe Nil; B 3TOM cinyyae 3K3eMIUIAp
He cooTtBeTcTBYeT EXPRESS-0mnpeneneruso.

1292 BeiuucnsieMble U UHBEPCHBIE aTPpHUOYTHI

Briuucnsembie EXPRESS-atpubyrel oroopaxaiorcss B EXPRESS-1 ananormyHo ssBHeIM atpuOy-
TaM, 34 UCKJIIOUEHUEM TOTO, YTO ABOECTOUYME 3aMEHSETCH 3HAKOM < ~-.

HuBepcHrie EXPRESS-atpubyrel otobpaxarorcss B EXPRESS-1 aHanoruyHo sIBHbIM arpubyram,
33 UCKJIIQUEHUEM TOrO, YTO ABOETOUME 3aMEHSETCH 3HAKOM <-, a 3HA4YE€HHUEM aTpubyTa SIBISIETCS OMHA-
MHYecKas arperalms CChlIJIOK Ha 3K3eMIUIsIp OObeKTa.

He Tpedyercsa, ytobbel B EXPRESS-1 npucyrctBoBain 3Ha4eHUST BLIMUCISIEMBIX WJIM HWHBEPCHBIX
aTpUOYTOB, XOTsI UMEHA POJIEH NMPUCYTCTBOBATH NOJIXKHHI.

[IlpumMeyanus

| Ilo onipenesicHUIO, 3HAYEHUE BBIYUCISIEMOTO aTpudyTa MOXET ObITb ONpPEAcsIeHO MO 3HAYEHUSM SIBHBIX aT-
pUOYTOB. AHAJIOrHYHO, 3HAYEHHUE MHBEPCHOro aTpyuOyTa 3K3eMIIsIpa 0OBEKTA MOXKET OBITh OIPEAELJCHO TI0 3Haue-
HUAM aTpUOYTOB 3K3EMIUISIPOB APYIUX OOBEKTOB, KOTOpLIE CChLIAIOTCHA Ha 3K3eMIUIsSip 00beKTa ¢ JaHHBIM WHBEDPC-
HbIM aTpubyroM. Takum 00pa3oM, Mo KpaWHEel Mepe, KOHUENTYaIbHO, 3HAY€HMUS KaK BBIYMCISIEMOrO, TaK U MH-
BEPCHOTIO aTpUOYTOB SIBASIIOTCS BHIYUCIIMMBIMU CBOMCTBAMM.

2 C gpyroii CTOpOHBI, 3HAYCHUST SIBHBIX aTpHUOYTOB ABAAIOTCS 0a30BbIMU BXOAHBIMW JAHHBIMU, HE BBIMUCIIM-
MbIMH BHYTpHU cucTeMbl EXPRESS-I.

3 CHMBOJBI ~> U <- ObUTH BBIOpaHbI [UISI HHIMKALIMUY 3TOH pa3HMLbI B KA4eCTBE 3HAYCHUM aTpubyTa.

1293 Atpud0yT ¢ npocTtoi 061acThi0O 3HAUECHMUH

Ecau obnacteio 3HayeHut EXPRESS-aTtpubyra aBiasierc mpoCTOM THUIN AAHHBIX, 3TO JOJKHO OBLITH
oToOpaxXeHo Kak 3HayeHHe EXPRESS-1, npunHannexauiee rpocror obmacty 3HayeHUi. OOLIYHO 3TO
ABNSIETCS NMPOCThIM 3HAUEHUEM, HO MOXET ObIThb CCBUIKOM Ha KOHCTaHTY WM IapaMeTtp, 00JacTIMM
3HAUECHUN KOTOPbIX SABJSIIOTCS ITPOCThi€ 00JACTH 3HAYCHHH.

IIpaBuia u orpaHuYenus

a) (CchUiKa Ha KOHCTAHTY OOJIKHA MCIOMb30BATHCS TOJBKO B ClIyyae, €CJIU U 3K3eMILIAP OOBEKTA,
MU 3K3EMIUISIP KOHCTAHThI HAXOAATCH BHYTPH OIHOIO M TOrO XKE 3K3EMITIAPa JAHHBIX CXEMBI.

b) Cchlnka Ha nmapaMeTp OOJIKHA MCIONAbL30BaThbCS TOJBLKO B ciy4yae, eciau (hopMajbHBIN IMapa-
METp U 3K3EMIUTSIp OObeKTa HaXoA4dTCsl BHYTPU OJHOTO M TOro Xe KoHTtekcra (CONTEXT).

c) CcbUika Ha rnapamMeTp He NOJ/DKHAa MCHOJb30BaThCsl BHYTPU obnactu aecreus MODEL.

[Ipumep 62 — OtrobpaxeHue NMpoCcTOro 3HAYEeHMA B KaUECTBE arpulyTa
[Iycts nano EXPRESS-npeacraBneHne B Buae:

SCHEMA a _schema;
CONSTANT
const : INTEGER:=275;
END CONSTANT;

ENTITY an ent;
aa : INTEGER;
END ENTITY;
END SCHEMA;

Torna EXPRESS-I-npencrapneHne MOXET UMETh BUI:

MODEL some data;
SCHEMA_ DATA a schema;

CONSTANT
const = = 275;
END CONSTANT;

al

an ent{aa -> 1;};
a2 an_ent{aa -> const;};
a3 an_ent{aa -> 21;};
a4 = an ent{aa -> 987;};
END SCHEMA DATA;
END MODEL
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JTO MOXHO [IpCACTaABUTDb U ITO-APYIOMY, YCPE3 KOHTCKCT.

CONTEXT a_context;
PARAMETER
parml : INTEGER :
parm2 : INTEGER :
END PARAMETER;

SCHEMA DATA a schema;

CONSTANT
const == 2735;
END CONSTANT;

I

21;
087:

al = an ent{aa -> 1;};
a2 = an_ent{aa -> const;};
a3 an_ent{aa -> paraml;};

a4 = an_ent{aa -> param2;};
END_SCHEMA_DATA:
END_CONTEXT:

1294 ATpudyT ¢ obnacrtprio 3HaAaYeHUH o0BbEeKTA

Ecnu ob6nacteio 3HadyeHUd EXPRESS-atpubyra siBasieTcsi oOBEKT, TO arpvMbyT moJXKeH oToOpa-
xaTtbcd B 3HaueHue EXPRESS-I, npuHamiexaiuue K o61acty 3HaYeHUH o0bekTa. OOBIYHO 3TO SABASET-
CSl CCBUIKOM Ha 3K3eMIUISIp 00bEKTa, HO MOXET ObITh CChUIKOM HA KOHCTAHTY WK Ha mnapaMmerp, obJa-
CTbIO 3HAUYEHUN KOTOPOro fBJIsIeTCS 007acTh 3HAYeHUM 0OBbeKTa.

IIpaBuaa ¥ orpaHuIeHUs

a) CcpUlKa Ha KOHCTAHTY MOXET HMCIIOJB30BATBCS TOJIBKO B CAy4Yae, €CAU 3K3EMIUISIp 00beKTa U
3K3EMIUIAP KOHCTAHThl HAXOAATCA B OOHOM H TOM X€ 3K3EMILIApE JaHHDBIX CXCMBI.

b) Ccpuika Ha mapaMeTp MOXET HCIOJb30BaThCA TOJBKO B Cly4dae, eClM GOopMaJbHBIM nmapaMeTp
U 3K3eMIUIAp 00beKTa HaxoaaTca B OHHOM U ToM Xe KoHTekcTte (CONTEXT).

c) CcpUiKa Ha IapaMeTp He JOJ/DKHA HCIOoJb30BaThesl B 0O0OJMACTM IIPHMEHEHUS MOMAEJH
(MODEL).

d) Hwu cchuika Ha napaMeTp, HU CChIJIKA HA KOHCTAHTY He JOJKHBI UCIOJB30BAThHCS UII UHBEPC-
HOTO arpubyra.

[Ipumep 63 — OrobpaxeHue 0ObEKTa B KAYECTBE aTpUbyTa
[Iycte EXPRESS-nipeacrarnenue 3a3aHo B BUE:

SCHEMA a_schema,;
CONSTANT
const : an _ent = an ent(27));
END CONSTANT;

ENTITY an_ent;
aa : INTEGER;
END ENTITY;

ENTITY bdyn,;

ab : an_ent;

END ENTITY,
END SCHEMA;

Torma EXPRESS-I-npeacraBieHue MOXeET UMETb BUIL:

CONTEXT a context;
PARAMETER
param : an ent := an _ent{aa -> 42;};
END PARAMETER;

SCHEMA DATA a_schema;
39



rOCT P UCO/TO 10303-12—2000

CONSTANT
const = = an ent{aa -> 275;},
END CONSTANT;

al = an ent{aa -> 1;};
bl bdyn{ab -> @al;};
b2 = bdyn{ab -> const;};
b3 = bdyn{ab -> param;};
END SCHEMA DATA,
END CONTEXT;

1295 ATpUuOYT ¢ 001aCcTbLIO 3HAUEHHUHN TUNma, BHIOOpA WIHKH NMEPEUYUCTIECHUS

Ecnu obmacteio 3HayeHHnid EXPRESS-arpubyra sisasercss onpeneneHHbI TN JaHHBIX, TUTTIBI SE-
LECT uwmm ENUMERATION, Tto atpubyt nomxeH otodOpaxarbcs Kak 3HadyeHUe EXPRESS-I, npuHan-
jJexaniee K COOTBETCTBYIOILEM o00s1acTM 3HayeHUU. OOLIYMHO 3TO JTUOO0 3HaueHUe (JUISI OMpPEUCHCHHOrOo
TUNA JAHHBIX WKW NEPEUYUCTIEHU), JTUOO CChUIKA HA 3K3EeMIJIsIp 00beKTa ([U1s1 BBIOOPA), HO MOXKET ObIThH
M CCBhUIKOM Ha 3K3CMIUISAP npeaMera, NMOMMEHOBAHHBIM 3HAYeHUEM, JIMOO CChUIKOM Ha KOHCTAHTY WU
rapaMeTp, 00J1aCTU 3HAYCHUKW KOTOPBIX COBMECTUMbI ¢ 00J1aCThIO 3HAYEHNMH AaTPUOYTA.

IIpaBnia ¥ orpaHHYeHuA

a) Ccblika Ha KOHCTAHTY MOXET WCINOJAb30BAaThCS TOJNBKO B CAy4ae, €C/IU 3K3EMIUIAp oDbeKTa U
IK3EMIUISAP KOHCTAHTLI HAXOAATCA B OHOM U TOM XK€ 3K3EeMIUIIPE JAHHBIX CXEMBI.

b) CcbLIKa Ha riapaMeTp MOXKET MCIOJIB30BATLCSI TOJLKO B Cciyvae, €CJIM (POPMAJIbHBIN NapaMeTp
M 3K3EMIUIAp 0ObeKTa HaxXoaaTcsa B OAHOM 1 ToM Xe KoHTekcTe (CONTEXT).

¢} Ccblika Ha napaMeTp HE [A0JDKHA MCIOJAb30BATLCS BHYTPH O0NMACTH IMMPUMEHEHUS MOJE/IU
(MODEL).

d) Cchiika HA 3K3eMIUISp IMpeaMeTa WIW MOUMEHOBAHHOE 3HAYEHHUE OOJIXKHBI UCMONb30BATHCS,
ecJIM (pakTHUecKasi 00JacTh 3HAYEHUM HE ONHO3HAUHO OINPEAECsieTCsI U3 3HAUCHMUSI.

I

[IpumMep 64 — OTOOpaKeHUE TUIIOB B KA4€CTBE aTpUOYTOB
[Tycte EXPRESS-nipeacraBieHue 3a0aHO B BUIE:

SCHEMA a schema;
CONSTANT
zero . REAL = 0.0;
END CONSTANT;

TYPE size = SELECT(area, radius); END_TYPE;

TYPE arca = REAL; END TYPE;

TYPE radius = REAL; END TYPE;

TYPE vector = ARRAY |[1:3] OF REAL; END_TYPE,;

TYPE color = ENUMERATION OF (red, blue, green); END _TYPE;

ENTITY point;
x,Vv,z, : REAL;
END ENTITY;

ENTITY circle;
center : point;
normai . vector:
howbig: size;
shade : color;
END ENTITY;
END SCHEMA;

Torna EXPRESS-1-npeacrasjieHe MOXET UMETh BUIL
SCHEMA DATA a_schema;

CONSTANT
zero = = 0. O;
END CONSTANT;
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unit_ rad = size{radius {1.0}};
x_axis = vector{[1.0, zero, zero |};
z axis = vector{{zero, zero, 1.0]};
X _color = color{lred};

p0 = point{x -> zero; y -> zero, Z -> 2€ro;};
pl = point{x -> 1.0;y-> 1.0,z -> 1.0;};

cl = circle{center -> @p0;
normal -> @x_axis;
howbig -> area{Pl};
shade -> @x_color;);

c2 = circle{center -> @p0;
normal -> [1.0, 2.0, 3.0];
howbig -> radius{33.0};
shade -> Iblue;};

c3 = circle{center -> @pl;
normal -> @z_axis;
howbig -> @unit_rad;
shade ~> !blue;};

END SCHEMA DATA;

12.10 Orobdpaxkenne cynepTunoB U NOATHNOB
MmMeeTcss B3aMMHO OJAHO3HAYHOE COOTBETCTBUE Mexay cyneprunaMd M noarunamu EXPRESS u

cyneprunaMy ¥ noaturniaMu EXPRESS-I (eMm. Tabauny 17).

Taonuua 17 — O630p orobpaxenuss SUPERTYPE u SUBTYPE

EXPRESS EXPRESS-]
-
SUPERTYPE OF (...} BequeathesTo |
SUBTYPE OF (...) InheritsFrom

B EXPRESS-1 HanmofiHeHUe 00bekTa, SBISIOLUEIOCS JUCTOM AEpeBa CYINepTHUIIOB/MMOATHIIOB, TPE-
OyeT HanoAHeHHUsI Bcex ero cyneptunoB. Jepeso skaemmisipa cyrneprunos EXPRESS-1 nomxHO ObITh

BCETrJla BLIITUCAHO ITOJHOCTbLIO.
[IpumMmep 65 — Paccmorpum Huxe pparmeHT aepeBa EXPRESS u KOHKpeTHBIN 00BEKT me:

ENTITY ...
ENTITY parent SUBTYPE OF (grandparent)
SUPERTYPE OF (me ANDOR sibbing ),

ENTITY me SUBTYPE OF (parent)
SUPERTYPE OF (elder ANDOR younger);

ENTITY elder SUBTYPE OF (me)
SUPERTYPE OF ...

ENTITY ...
OO0OBEKT me HacjieayeT JIIoOble aTpHMOYThl, KOTOPbIE MOIYT UMETh €ro CynepruIibl (TO €CTh parent,

grandparent u 1.0.). B cBO10 ouepelib, me 3aBelIAcT KakK CBOM HaCJeAyeMble aTpUOYThl, TaK U CBOMU COO-

CTBEHHBIE aTpUOYThl CBOMM MoATHIIAM (TO €CTh elder, younger u KX NOCIEAYIOIIUX MTOTOMKOB).
B oTOM fepeBe 3K3eMIUISID me MOXET Takxke UMEThb nubo He uMeTh sibling (6parta). B obuiem apepese

BO3MOKHO CVILECTBOBAHUE MHOIMX OTHOLUEHUH, HE HAXOOSALLMXCST HA MPSIMOH JIMHUU MPpedKa U MOTOMKA.

JIna jaHHoOro noapasaena onpeacjiuM:
IK3eMmgp mnpamoro aepeBa (direct tree instance): DK3eMIUIIp OAHOKOPEHHOIO JepeBa MOATH-

HOB/CYHBPTHHOB, HUMEIOUIETO €IMHCTBEHHBIN IMyThb, INpUu HC3AIIOJTHCHHbLIX BCTBAX, OT KOPHA K CAHWHCT-

BCHHOMY JIUCTY;
3K3eMIIAp oOuiero aepesa (general tree instance): DK3eMIUISIp AepeBa MOATUIIOB/CYIIEPTUIIOB, HE

ABJIAIOIIMUCS 3K3EMILISIPOM IPSIMOrO JepeBa.
4]
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Ilepeo EXPRESS, B xotopoM Bce oTHoweHUuss SUPERTYPE sasasitorca ONEOF u Hu oauH u3
SUBTYPE He nmeer MHOXecTBeHHbIX SUPERTYPE, Bcerna siisieTcst npsiIMbIM IE€PEBOM.

HamonHenue nepeBa, BxiIovarouiero otHouieHuss ANDOR, dynetr NpsiMbIM, €CJIU BCE OTHOLLEHMUS
ANDOR Hanonusitorcss kak orHouieHUs1 ONEOF; B npoTUBHOM cilydyae 1o KpallHeM Mepe HeKOoTopas
4acTb HaIlOJHAEMOro nepesa He Oyaer npsimoid. HamonHeHue orHomeHnit AND Bcerma naer obuiee ae-
peBo. Hanonuedue oobekTa, uMerwluero MHoxectBeHHble SUPERTYPE, Bcerga naer oblee aepeso.

B sk3eMIuisipe NpsAMOro aepesa JOJXEH OBITb MPEACTAaBJIEH MOJHBIM MYTh IK3EMIUISIpa OT KOPHS K
JINCTY.

Crnenyolmi HaOOp NpaBuil onpenessieT oToOpaxeHue obLIEro aepena:

a) TIOJHBIN IIYTh 3K3EMILISApPA OT KOPHSI K MECTY, BKIIIOYAlUMH OOKOBBIE BETBH, BcCeraa NOJIKEH
HaITOJIHATBCSI B COOTBETCTBUM C NIPUBEACHHBIMU HUXE NpPaBUIAMMU;

b) ecau HanosHseMblil 00BEKT (ENTITY) asnserca SUBTYPE mis ogHoro unmn 0onee o0ObeKTOB,
TO Kaxabli 13 SUPERTYPE 00bexTOB N0JKEH HANMOJIHSATHCH,

c) ecau HanoJHsieMbiit 00beKT (ENTITY) ssasercs SUPERTYPE mnga oaHoro unu donee odbek-
TOB (TO ecTb UMeetTcss oTHowieHHWe AND nub6o mmeetrcss otHouieHnne ANDOR, xoropoe HanonusieTcs,

ckopee, Kak AND, Hexenn kak ONEOF), to SUPERTYPE u Bce ero oAHOBpeMEHHO CYHIECTBYIOILIAE
SUBTYPE noaxHbl HanoJIHSATHCS;

d) ecau SUPERTYPE o0bekra (ENTITY) nomeyen kak ABSTRACT, To 3k3eMIuisip 3T10oro o0b-
ekTa oyaeT uMeTh o kpanHen Mepe oauH 3k3eMiuisip SUBTYPE. Ecau SUPERTYPE He nmoMeueHn kak
ABSTRACT, to ou Moxer uMeTh NTUO0 He uMeTh 3k3eMiuisapoB SUBTYPE, B 3aBUCHMMOCTU OT KOH-
KPETHBIX JaHHBIX.

[IpuMevanue — YnopsioyeHHe 3K3EMIUIAPOB OOBEKTOB B JiepeBe MOIATHUIOB/CYNIEPTUIIOB HE MUMEET 3Ha-
YEHHSI.

I[IpumMmep 66 — OTobOpaxeHHe JepeBa

[1ycte nano cnenyrouiece EXPRESS-npencrasneHue:

ENTITY root;
g name : STRING;
END ENTITY;

ENTITY node
SUBTYPE OF (root);
p name : STRING;
END ENTITY:;

ENTITY leafl
SUBTYPE OF (node);
my name : STRING;
END ENTITY;

ENTITY leaf2
SUBTYPE OF (node);
s name : STRING;

END ENTITY;
Torna aByMs MpuUMepaMH 3K3EMIUIIPOB 3TOM CTPYKTYPHI MOI'YT OBITh:
DKIEMIUIAP |1 BKIEMITIAP 2
cl[l] = root{ c2[l] = root{
g _name -> 'root , g name ->"base ;
SUPOF(@2);}; SUPOF(@2);};
cl[2] = node{ c2[2] = node{
SUBOF(@1); SUBOF(@1);
p_name -> trunk; p_name ->‘branch’;
SUPOF(@3, @4);}; SUPOF(@3);};
cl[3] = leafl{ c2[3] = leafl{
SUBOF(@2); SUBOF(@2);
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my_name -> self ;}; my_ name ->'twig ;};

cl]4] = leaf2{
SUBOF(@2);
s _name ->'sibling ;};

DK3eMIUIAP, MOMeYeHHbIN 1, gaBaseTcs 3K3eMIUIAPOM OOLLUEero acpeBa, a 3K3EMILISAP, NMOMEUYEHHbIH
2, — 3K3eMILISIPOM IIPSIMOTO JiepeBna.

12.10.1 OTobpaxeHHUe nmepeoOBABIIAEMbBIX AaTPUOYTOB

B nmootune EXPRESS ecTtb BO3MOXHOCTbL NEpeoObIBIATL aTPUOYThI, HACAEAYEMbBIE OT CYIEPTHIIA.
B EXPRESS-I nepeoObsiBieHUe BBICTYIIA€T KaK OrpaHMyeHue 3HayeHUs arpudyra. [lepeobObsasisiemble
AaTpUOYTHI HE JO/LKHBI UMEHOBATHLCSI BHYTPH 9K3EeMIUISIpa MNOATHUIIA.

[Ipumep 67 — B npumepe oobekT real point sBiasieTcss MOATUNOM point U 11epeoOBABISIET €ro
atpnoyTel THHa NUMBER Ha t™vin REAL. Mmerorcs asa coorBercTBYrominx sk3eMruispa EXPRESS-I.
IlepBbiit (TO ecTh pl) ABASETCA IKIEMIUIAPOM NPOCTOro 00bEKTA TOJBKO CYIEpTUNA U OTOOpaXaeT 3Ha-
yeHuss atpuoOyToB Kak TUIT NUMBER. Bropoit (To ecTb p2) aBAsSIETCS 3K3EMIUISIPOM CJIOXKHOTO 00bEKTa,
roe p2{1] sBiagerca KOMIIOHEHTOM cyneptuna, a p2[2] - KoMnoHeHTOM rnoaruna. B noarune He noka-
3aHB! ATPUOYTHI, HO 3HAYEHUS OTPAXAEMbIC B CYIepTUIIEC, OFrpaHUYEHbl TUIIOM REAL.

EXPRESS EXPRESS-I

ENTITY point; pl = point{x -> 1;

X : NUMBER; y -> 2:};

y : NUMBER;
END ENTITY; p2[!] = point{x ~> 1.5;

y -> 2.7;

ENTITY real point; SUPOF(@2):};

SUBTYPE OF (point);

SELF\point.x : REAL p2{2] = real point{SUBOF(@1);};

SELF\point.y : REAL;
END ENTITY;

B cnyyae nepeoObaBIeHUS HACELyeMOro sSIBHOro arpuOyra Ha BBIYUCASSEMBIN aTpUOyT NEpeoObsiB-
JIEHHBII aTpubyT JO/IDKEH BBICTYIATh B CYTIEPTUNE KaK BBIYMCIASIEMBIH aTpHUOYT, Koraa 6bl HU HaIlOJTHSLI-
CSl IEPEOODBABIAIOLIUNA ITOATHUIL.

[Ipumep 68 — Cnenyomiee EXPRESS-npencrasneHue oobsaBusieT circle Kak OKpyXHOCTb, OIpe-
AeIAeEMYyI0 LeHTpoM U paguycoM. OObekT circle _2pt sBasieTcsl pa3HOBUIOHOCTHIO circle, onpenensieMOn
HEHTPOM M TOYKOI Ha OKpYXHOCTH circle. Hacneayemelit atpuOyT radius riepeoOBbABISAETCA KaK BbIYHUC-
JasieMbIf aTpUOYT, 3HAYEHUE KOTOPOro 3aJaeTCsl PAaCCTOIHUEM MEX/Y ABYMsS TOUKAMH.

ENTITY circle;
centre : point;
radius : REAL;

END ENTITY;

ENTITY circle 2pt

SUBTYPE OF (circle);

circum pnt : point;
DERIVE

SELF\circle.radius : REAL := distance(SELF\circle.center, circum_pnt);
END_ ENTITY;

B EXPRESS-I-npencrasieHuu 3K3eMIuisipaMu circle u circle_2pt Moryr ObITE:

cl = circle{centre -> |1.0, 0.0);
radius -> 2.0;};

c2pt[21] = circle{centre -> [1.0, 0.0];
radius <~ 2.0;
SUPOF (@5);};

c2pt[3] = circle 2pt{SUBOF(@21);
circum pnt -> [1.0, 2.0];};
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ITPJIOXKXKEHUWUE A
(00s13aTEILHOE )

Onucanue cuarakcuca EXPRESS-I

B Hacrogiiem NNpHUIOXKCHUHN OIIPCOACACHDBI JICKCUYCCKUC JICMCHTD]I A3blIKd U FPAMMATHYCCKHUE IIpaBHJIa, KOTO-
PbiM 3TH JJICMCHTbLI NOJIXKHbLI TTOAYHHNHATDHCAH.

Ilpumeuanus

| MHorue 3neMeHThl s3bika EXPRESS 1oCTynyml a1 UCIonb30BaHHUS NIPpU ONPEacIEeHUH KOHTPOJALHBLIX INPU-
mepoB. HenocrynHbie mwist mcroab3oBaHus aneMeHTbl EXPRESS kacatorca onpenenennss EXPRESS-cxeMm, nHTEp-
dencoB cxem M npasui. Jdns ynoocrsa uutareas snemeHTs! EXPRESS npuBeneHbl B HactosguieM NPHAOXEHHUN CO
CIIPaBOYHBIMYU NpUMeyaHUsMU. st noJHOTH ONIMCAHUA SI3BIKA TAKXE B BUAC KOMMEHTAPUEB TIPHMBEACHbI NPpaBHIIa,
OTHOCSL{MECH K HEAOCTYITHbIM U1 UCrionb3oBaHus aseMeHTaM EXPRESS.

2 B KauecrBe panbHEHIIEro OpHEHTUPpa B KOHCTPYKUMAX, OTHocsMecs ToJbKOo K EXPRESS-I, noauepkuna-
HAE HE UCMOJb3yeTCss — Kax/oc UMs B KOHCTpyKuuMu EXPRESS-I nHaunnaercs ¢ 3arnasroit ©6yksei. Hanpumep,
DerivedAttr apnsieTca koHcTpykuveid EXPRESS-I, torma kak derived_attr sisnsiercst konctpykuueid EXPRESS.
KpoMe TOro, UCxolHass HyMepauusl rnpaBun EXPRESS OCTaBJicHa 6e3 u3aMmeHeHuli. Crneyguduyeckue npasuna EX-
PRESS-I nponymepoBaHnbl ¢ nodbaBneHeM cumBona ‘i’

3 IlpuBeaeHHOe orpeneJeHue CUMHTAKCHUCca, IOHUMaeMoe OYKBaJIbHO, OYIET BbI3bIBAaTh HEOJHA3HAUHOE TOJKO-
BaHME y aHaiu3atopoB. OHO HaAIMMCAHO ISt NMPEeACTABACHHUST WH(GpOpPMaIIMK, OTHOCSILUEHC K UCITOJb30BAHUIO MIEH-
TU(HrKaTopoB. MUHTEpnpeTupyeMblie UAEHTUMDUKATOPBLI OMNPEnessilioT JEKCEMBI, SABISAIOLIMECS CCbJIKAMU HA OOBSB-
MSIEMblE MWACHTUPUKATOPBI, U NTO3TOMY He paspelucHbl B simple id. 3710 TpebyeT oT pa3paboTyMKa CUHTAKCUYECKOTO
aHaJIu3aropa NpeacTaBiIeHUs] TabAULUBI [TOMCKA UAY AHATOIMYHOM KOHCTPYKLIHMH, MO3BOJSIIOLIEH pa3peiluaTh CChUIKY
Ha MIEHTUMUKATOP U BO3BpallaTh JeKCeMY TpeOyeMoOl CCbIIKH KOHTPOJIEPY TpAaMMATUMUYECKHUX NMPABUI. DTOT N0OIX0A
MCIOJb30BaH U1t TOro, YTOObI NMOMOYbL pa3paboTUMKaM CHMHTAaKCUYECKHMX aHAJIM3aTopoB B YCTpPaHEHUMW HEOAHO3HAau-
HOCTEW, OTHOCSHIMUXCS K UCTIONb30BAHUIO UISHTU(PUKATOPOB.

A.1 Jlekcemnr

ITocnenylomme npaBuna onpeneasiior JekceMbl, ucnoiabdyemboie B EXPRESS-1. BHyrpy Texcra, cooTBeTcT-
BYIOLLIErO OTACJBHOMY CUHTAKCUUYECKOMY MpPaBUY CAEAYIOUIMX Noapas3aciaos U pasaenon. Al.l, Al.2, A.2 u A3, He
HNOJIXKHbI NPUCYTCTBOBATb NPOOEbl MJIM TIPpUMEYaHUs, 34 UCKIOUYEHHUEM CIy4yacB, OTOBOPEHHbIX B CUMHTAKCUYECKUX
npaBujiax.

Al.l KnwouyeBrle cnoBa

B JaHHOM nojpasaenie NMpUMBEJEHDI NPaBWia, UCIIOb3yeMble U1 npeacrapicHus knoudeBbix ¢1oB EXPRESS-I.

[IpyMevyaHue — B panHoM noapasnelie NMpUICPKUBAIOTCA TUIOrpPapCcKOro corjauieHusi, o KOTOPOMY
KaXJ10oe KJIK4YeBOE CJIOBO IIPEIUCTABJIAETCH CHUHTAKCUYECKHUM IPaBHUJIOM, JEBOM YACTHIO KOTOPOTO SIBASIETCH HAHHOE
KJIIOUEBOC CJIOBO, 3arilMcCaHHOe 3ar1aBHbIMU OykBaMu. [1paBuno 151 gaBasieTcs UCKITIOUEHUEM, ODYCIAOBIEHHBIM HEOO-
XOAUMOCTBIO M30eXaTh nepeceyeHUs c rnpasunoM 251. Tak KakKk CTpOKOBBIE JINTEPAJIL B CUHTAKCHUYECKUX MpaBrjiax
He YYBCTBMTEAbHbI K TUIY OYKBBI, KJIIOUEBbLIE CJIOBAa MOIYT ObITh 3anucanHbi B UCXoaHOM Kojae Ha EXPRESS-I 3a-
rJIaBHbIMH, CTPOYHBIMU JIMOO CMELIAHHOTO (TOrQ U ApYyroro) tura dykBaMu.

0i CALL = ‘call' .

li CRITERIA = ’'criteria' .

2i END CALL = ’end_call' .

3i END CRITERIA = ‘end criteria' .

41 END NOTES = ‘end notes' .

5i END_OBJECTIVE = ‘end_objective’ .

6i END PARAMETER = ‘end parameter’ .

7i END PURPOSE = ‘end_ purpose’ .

8i END REALIZATION = ‘end_realization’ .
9i END_REFERENCES = ‘end_references’ .

10i END_SCHEMA DATA ‘end_schema_ data’ .
11i END _TEST CASE = ‘end_test case' .

12i IMPORT = ‘import’ .

13i NOTES = 'notes’ .

14i OBJECTIVE = ‘objective’ .

151 PARAMETERiI = ‘parameter’ .

16i PURPOSE = 'purpose’ .

171 REALIZATION = ‘'realization’ .

181 REFERENCES = 'references’
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19i SCHEMA DATA = ’'schema data’ .

20i
21i
221
23i
24i

SUBOF = ’subofl .
SUPOF = ’'supof .

TEST_CASE = ‘'test_case’ .

USING = ‘using’ .
WITH = 'with’ .
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[TpuMeuanune — Cnenyomme EXPRESS-nipaBsuna or 0 go 118, 3a uckioueHuem 8, 37, 38, 49, 84, 89, 90
u 110, ucnonnsyrwrcsa B EXPRESS-].

O AN A WN =S

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36

< 38 END_SCHEMA = ’‘end_schema' .

39

40
41
42
43
44
45
46

ABS = ‘abs' .
ABSTRACT = ‘abstract’ .
ACOS = 'acos' .
AGGREGATE = 'aggregate' .
ALIAS = 'alias’ .

AND = ‘'and’ .

ANDOR = 'andor' .
ARRAY = ‘array’ .

8 AS = "as’ . >

ASIN = ‘asin’' .

ATAN = 'atan' .

BAG = 'bag’ .

BEGIN = ‘'begin’' .

BINARY = ‘binary' .

BLENGTH = 'blength’ .
BOOLEAN = ‘'boolean’ .
BY = 'by' .

CASE = ’'case' .

CONSTANT = 'constant’ .
CONST E = 'const_e’ .

CONTEXT = ‘context' .

COS = ‘cos' .
DERIVE = 'derive' .
DIV = 'div' .

ELSE = ‘else' .
END = 'end’ .

END ALIAS = ‘end alias' .
END CASE = ‘end _case’ .

END CONSTANT = ‘end_constant’ .
‘end_context’ .

END CONTEXT =

END_ ENTITY = ‘end entity .

END FUNCTION = ‘end_function' .
END IF = ‘end_if .

END LOCAL = '‘end local' .
END MODEL = 'end_model' .

END PROCEDURE = ‘end_procedure’ .

END_ REPEAT = ‘end_repeat’ .
< 37 END_RULE = ‘end rule’ . >

END _TYPE = 'end_type' .

ENTITY = ‘entity' .

ENUMERATION =

'enumeration’ .

ESCAPE = ’'escape’ .

EXISTS = ‘exists' .

EXP = 'exp' .
FALSE = 'false' .
FIXED = 'fixed' .
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47 FOR = ‘for' .
48 FORMAT = ‘'format' .
< 49 FROM = 'from' . >

50 FUNCTION = 'function' .
51 GENERIC = ‘generic' .

52 HIBOUND 'hibound’ .
53 HIINDEX = ‘'hiindex' .

54 IF = il .

55 IN = 'in' .

56 INSERT = 'insert’ .

57 INTEGER = 'integer' .

58 INVERSE = 'inverse' .

59 LENGTH = ’length’ .

60 LIKE = 'like' .
61 LIST = ‘list’ .
62 LOBOUND = 'lobound' .

63 LOCAL = 'local’ .

64 LOG = 'log’ .

65 LOG10 = 'logl0’ .

66 LOG2 = 'log2’ .

67 LOGICAL = ’logical’ .
68 LOINDEX = 'loindex' .
69 MOD = 'mod’ .

70 MODEL = 'model' .

71 NOT = 'not' .

72 NUMBER = ‘number' .

73 NVL = 'nvl' .

74 ODD = ‘'odd' .

75 OF = ‘'of .

76 ONEOF = ‘'oneof .

77 OPTIONAL = 'optional’ .
78 OR = ‘or' .

79 OTHERWISE = ‘otherwise' .

80 PI = 'pi' .
81 PROCEDURE = ’procedure' .
82 QUERY = 'query' .
83 REAL = 'real’ .

< 84 REFERENCE = 'reference’ .

85 REMOVE = 'remove’ .
86 REPEAT = 'repeat’ .
87 RETURN = ’'return’ .
88 ROLESOF = 'rolesof .
< 89 RULE = 'rule' . >

< 90 SCHEMA = ‘schema’ . >
91 SELECT = 'select’ .

92 SELF = ‘'self .

93 SET = 'set’ .

94 SIN = 'sin' .

95 SIZEOF = 'sizeof .

96 SKIP = ’'skip' .

97 SQRT = ’'sqrt’ .

98 STRING = 'string' .

99 SUBTYPE = 'subtype' .

100 SUPERTYPE = ’'supertype' .
101 TAN = 'tan' .
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102 THEN = 'then' .

103 TO = 'to' .

104 TRUE = 'true' .

105 TYPE = ‘'type' .

106 TYPEOF = ‘typeof .

107 UNIQUE = ‘unique’ .

108 UNKNOWN = ‘unknown' .
109 UNTIL = ‘'until' .

< 110 USE = 'use' . >

111 USEDIN = ‘usedin’' .

112 VALUE = 'value' .

113 VALUE IN = 'value in' .

114 VALUE_UNIQUE = 'value_unique’ .
115 VAR = 'var' .

116 WHERE = 'where' .

117 WHILE = ‘'while' .

118 XOR = 'xor' .

Al2. Knmaccbl CUMBOJOB
Chenyroluide npasuia ONPEUENsioT pa3/MUYHbIE KIACChl CUMBOJIOB, MCITONb3yeMbIE NPH KOHCTPYUPOBaHUH
JjeKceM B A2.

Il pumeuanue — Mocaenyrwowue npapuna EXPRESS ot 119 no 135 ucnonb3yrores 8 EXPRESS-I.
119 bit = 0" | '1" .

120 digit = '0° | 'U' |2 | '3 |4 |'S|6 |'T|'8 |9 .
121 digits = digit { digit } .

122 encoded character = octet octet octet octet .

123 hex_digit = digit | 'a’ | D' | ‘¢ | 'd" | e | T .

124 letter eten ra! l 'l'bl l ICI l ldi l Ie! ! ir l Igl l lhi ’ lil l lji‘ ' !kl l lli ,
l'mll 'ﬂ' | |0| | ipi I |qn | Irl I 'S' I Itt l 1“t| lv'l |wt | txl |
ryl I le
125 Iparen _not _star = (' not_star .

126 not_lparen_star = not_ paren_star | °)' .

127 not_paren_star = letter | digit | not_paren_star special .

128 not_paren_star quote special = "' | »' | # | '$ |'%" |'&'| "+ | ) |

v ' 1.1 l 1/1 I i:I I l;l , |<|| | J— , l>l|
|?|||':| l['l 'l l\l | l]! | FAT I I._l | 9t |
L S T A TS A

129 not_paren_star special = not_paren_star quote_special | ™" .

130 not_quote = not_paren_star_quote_special | letter [digit | 'C | ) | ™' .
131 not_rparen = not_paren_star | '*' | '(" .

132 not_star = not_paren_star | '( | ') .

133 octet = hex_digit hex_digit .

134 special = not_paren_star_quote special | 'C | )" | ™ |
135 star not rparen = '*' npot_rparen .

LN 4 .

A.2 JIekcHuecKHe 3J1eMEeHTbI
Crnenyiomue rpaBwia YCTAHABJIWBAIOT, KaK ONpeAcJeHHbIE KOMOMHAUUY CUMBOJIOB UHTEPIIPETUPYIOTCS B Ka-

YCCTBC ICKCHYCCKHUX 3JICMCHTOB A3bIKd.

25i BinaryValue = binary_literal .
26i Description = { \a | \s | \n } .
27i EncodedStringValue = ’»’' { encoded_character | \n }

28i EnumerationValue = "' simple id .
29i IntegerValue = [ sign ] integer literal .
30i Nil = "7

31i SignedMathConstant = [ sign | MathConstant .
32i SignedRealLiteral = [ sign ] real literal .

33i SimpleStringValue = \q { ( \q \q ) | not quote | \s | \o | \n } \q .
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[Ipumevyanue — Cneayrowume EXPRESS-npaBuna 136—141 ucnonssyiorcds 8 EXPRESS-I.

136 binary literal = "%’ bit { bit } .

137 encoded string_literal = '»' encoded_character { encoded_ character }
138 integer literal = digits .

139 real literal = digits '." [ digits | [ ‘e’ [ sign ] digits ] .

140 simple id = letter { letter | digit | ' ' } .

141 simple_string literal = \q { ( \q \q ) | not_quote | \s | \x8 | \x9 | \xA
| \xB | \xC | \xD } \q .

A2l llpumMmeyaHnusda
Cienyrouiue npapuia yCTaHaABIMBalOT cMHTakKcUC npuMevyaiuili B EXPRESS-I.

[IlpuMevanue — Cnenyiomne EXPRESS-npasuna 142—144 ucnonb3yiorca 8 EXPRESS-I.

142 embedded remark = '(*' { not_lparen_star | Iparen_not star |
star_not_lparen | embedded remark } '*)' .

143 remark = embedded remark | tail remark .
144 tail remark = '--' { \a | \s | \x8 | \x9 | \xA | \xB | \xC | \xD } \n .

A.3 Nurepnpernpyemblie HACHTHPHKATOPDI
Crneaymoume npapuia ONpenesiioT UWASHTUPUKATOPDI, HAACJIEHHbBIE HEKOTOPBLIM CIIELIMATbHBIM CMBICIOM {(Ha-

IIpUMeEpP, OOBIABIACHHbIE TAe-AU00 KAaK TUIMBI, PYHKUHUYU U T. I1.).

IIlpuMeuvanue — llpeanonaraerca, YTo HACHTUMUKATOPbI, COOTBETCTBYIOLIUE 3TUM CHHTAaKCHYECKUM Ipa-
BMJ1AM, U3BECTHBI peanu3auuu. Kakum obpaszom peanrmnsauusd rnoayvaert 31y HUHGQOPMALIMIO, HE SBJSIETCS TTPEAMETOM
onpeaesieHus ga3bika. OJHUM U3 METOOOB TOAYYEHHUS 3TOW MHQPOPMAILIMK SABISIIOTCA MHOFOIPOXOAHbIA aHANU3: rnep-
BbI [IPOX0A COOUpaeT UACHTAUMUKATOPLI U3 UX OOBABICHUM, TAK 4TQ MOCACAVIOWIUE NPOXOAbl MO3BOJAAIOT OTIU-

4yaTh, Hanpumep, variable ref ot function_ref.

34i ComplexEntityInstanceRef = ‘@' SimpleEntitylnstanceld .
351 ConstantRef = Constantld .

36i ContextRef = Contextld .
37i EntitylnstanceRef = ComplexEntitylnstanceRef | SimpleEntityInstanceRef .

38i EnumerationlnstanceRef = '@' Enumerationlnstanceld .
39i ParameterRef = Parameterld .

40i SelectInstanceRef = '@' SelectInstanceld .

41i SimplelnstanceRef = '@’ Simplelnstanceld .

421 SimpleEntitylnstanceRef = '@’ SimpleEntitylnstanceld .
431 SupSubRef = '@' SupSubld .

441 TypelnstanceRef = '@’ Typelnstanceld .

[IpumMevanue — Cneayoune EXPRESS-npaBuna 145-155 ucnonssyrorcs B EXPRESS-I.

I

145 attribute ref attribute_id .

146 constant ref = constant id .

147 entity ref = entity _id .

148 enumeration_ref = enumeration_id .
149 function_ref = function_id .

150 parameter ref = parameter id .
151 procedure_ref = procedure id .
152 schema ref = schema id .

153 type label ref = type label id .
154 type ref = type id .

155 variable ref = variable id .

A.4 I'paMmmaTHYecKHe HpaBHIa

Cnenyoluye npaBuia yCTaHABJIMBAIOT, KAaK OINMCAHHBIE BblUIE JEKCHMUYECKUE 3j1eMEHTbhl MOXHO KOMOUHHUPO-
BaTb B KOHCTpYKUMU EXPRESS-1. Ilpobensl ¥ (M) rpuMedaHuss MOIYT MOSIBAATLECA MeEXAy JIOObIMU JBYMS JI€K-
ceMaMU 3TUX IpaBuia. [lepBuuHbIM cMHTaKcHdyeckuM npaBuiioMm it EXPRESS-1 cayxur ExpresslSyntax.

451 AcualParameter = ParametrRef ':=' ParmValue °';
46i AggregationValue = DynamicAggr | FixedAggr .
471 Assignment = variable id ':=' SelectableInstanceRef ';' .
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481 BaseValue = EnumerationValue | SimpleValue .
49i BequeathesTo = SUPOF DynamicSupSubRefList ';' .

50i BooleanValue = TRUE | FALSE .
51i ComplexEntityInstanceld = SimpleEntityInstanceld '|° SupSubld ']’ .
52i ConstantBlock = CONSTANT { ConstantSpec } END CONSTANT ;' .
53i Constantld = constant ref .
54i ConstantSpec = Constantld '= =' ConstantValue ';’
55i ConstantValue = AggregationValue | BaseValue | EntitylnstanceValue |
NamedInstanceValue | SelectValue | TypeValue .
561 ContextBlock = CONTEXT Contextld ;' ContextBody END CONTEXT ’;" .
571 ContextBody = { SchemaReferenceSpec } [ FormalParameterBlock ]
{ SchemalnstanceBlock | SupportAlgorithm } .
581 Contextld = simple id .
59i DerattValue = AggregationValue | BaseValue | EntityInstanceRef |
EntityInstanceValue | EnumerationlnstanceValue |
TypelnstanceRef | TypelnstanceValue | TypeValue .

601 DerivedAttr = RoleName | '«-' DerattValue | ;' .

61i DynamicAggr = '(' [ DynamicList | ') .

62i DynamicEntityRefList = '(' [ EntityReflist ] )’ .

63i DynamicList = DynamicMember { ', DynamicMember } .

64i DynamicMember = AggregationValue | ConstantValue | DerattValue |
ParmValue | ReqattValue | TypeValue .

65i DynamicSupSubList = '(' | SupSubRef { ', SupSubRef } ] ')’ .

06i EntityDomain = [ Schemald '." ]| Entityld .

671 Entityld = entity_ref .

68i Entitylnstance = Entitylnstanceld '=' EntitylnstanceValue °;’

69i Entitylnstanceld = ComplexEntitylnstanceld | SimpleEntityInstanceld .

70i EntityInstanceValue = EntityDomain '{’
| Inheritskrom |
{ ExplicitAttr }
{ DerivedAttr }
{ InverseAttr }
[ BequeathesTo | '}’ .
711 EntityRefList = EntityInstanceRef { ',’ EntityInstanceRef } .
721 EnumerationDomain = [ Schemald '." | Enumerationld .
73i Enumerationld = type ref .
74i Enumerationlnstance = Enumerationlnstanceld '=’
EnumerationInstanceValue ';’
75i Enumerationlnstanceld = simple id .
761 EnumerationInstanceValue = EnumerationDomain
'l" EnumerationValue '}’ .
77i ExplicitAttr = RequiredAttr | OptionalAttr .
78i ExpresslSyntax = { TestCaseBlock } { ContextBlock } { ModelBlock }
{ SchemalnstanceBlock } { Objectinstance } .

79i FixedAggr = '[' FixedList ']' .

80i FixedList = FixedMember { ',’ FixedMember } .

81i FixedMember = DynamicMember | Nil .

82i FormalParameter = Parameterld ':" parameter_type
[ ':==" ParmValueDefault | ;' .

83i FormalParameterBlock = PARAMETERi { FormalParameter }

END PARAMETER ;' .

84i ImportSpec = IMPORT '(" { Assignment } )" ;' .

85i InheritsFrom = SUBOF DynamicSupSubRefList ;" .

86i InvattValue = DynamicEntityRefList .

87i InverseAttr = RoleName [ '<-' InvattValue | ';" .

881 LogicalValue = logical literal .

89i MathConstant = CONST_E | PI .
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90i
91i
92i
93i

94i
935i

96i

ModelBlock = MODEL Modelld ';' ModelBody END MODEL ';' .

ModelBody = { SchemalnstanceBlock } .

Modelld = simple_id .

NamedInstanceValue = EnumerationInstanceValue | SelectInstanceValue |
TypelnstanceValue .

NumberValue = IntegerValue | RealValue .

Objectlnstance = EntityInstance | Enumerationlnstance | SelectInstance |

Typelnstance | SimpleInstance .
ObjectinstanceRef = EntityInstanceRef | EnumerationInstanceRef |

SelectInstanceRef | TypelnstanceRef |
SimpleInstanceRef .

97i ObjectiveBlock = OBJECTIVE { TestPurpose } { TestReference }
{ TestCriteria } { TestNotes } END OBJECTIVE '} .
98i OptattValue = RegqattValue | Nil .
99i OptionalAttr = RoleName '->' OptattValue ;' .
100i Parameterld = simple id .
1011 ParameterSpec = WITH '(C { ActualParameter } ')’ ;' .
102i ParmValue = ObjectInstanceRef | expression .
103i ParmValueDefault = AggregationValue | BaseValue | ConstantRef |

104i
1051

106i
1071
1081
109i

1101

111
1120

113i

114i
115i
116i
117i
118i
119i

1203
121i
122i
123i

124i
125i
126i
1271
128i

1291

EntityInstanceValue | NamedInstanceValue |
ObjectInstanceRef | SelectValue | TypeValue |
expression .

RealValue = SignedMathConstant | SignedRealLiteral .

ReqattValue = AggregationValue | BaseVaiue | ConstantRef |
NamedInstanceValue | ObjectInstanceRef | ParameterRef |
SelectValue | TypeValue | .

RequiredAttr = RoleName '->' ( RegqattValue | Nil ) ;' /

RoleName = attribute_ref .

Schemald = schema_ref .

SchemalnstanceBlock = SCHEMA DATA Schemald °;

[ SchemalnstanceBody ] END_SCHEMA_DATA ;' .

SchemalnstanceBody = | ConstantBlock ] { Objectinstance } .
SchemaReferences = SchemaReferenceSpec { SchemaReferenceSpec } .
SchemaReferenceSpec = WITH schema ref [ USING '(’ resource_ref
{ ') resource ref } ') } 5 .
SelectableInstanceRef = EntitylnstanceRef | EnumerationIlnstanceRef |
SelectInstanceRef | TypelnstanceRef .

SelectDomain = [ Schemald ' } Selectld .

Selectld = type_ref .

Selectlnstance = Selectlnstanceld '=' SelectinstanceValue ;'

SelectInstanceld = simple_id .

SelectInstanceValue = SelectDomain '{' SelectValue '}’ .

SelectValue = EnumerationValue | NamedInstanceValue |
ObjectInstanceRef | TypeValue .

SimpleEntitylnstanceld = simple_id .

Simplelnstance = Simplelnstanceld '=" SimpleValue °;

Simplelnstanceld = simple_id .

SimpleValue = BinaryValue | BooleanValue | LogicalValue |

NumberValue | StringValue .

StringValue = Simple StringValue | EncodedStringValue .
SupSubld = digits .
SupportAlgorithm = function_decl | procedure_decl .
TestCaseBlock = TEST_CASE TestCaseld ;'

TestCaseBody END TEST CASE %' .
TestCaseBody = SchemaReferences ObjectiveBlock TestRealization

{ SupportAlgorithm } .
TestCaseld = simple_id .
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130i TestRealization = REALIZATION { local _decl } { UseContextBlock }
{ assignment stmt } END REALIZATION °';' .

131i TestCriteria = CRITERIA Description END CRITERIA ;' .

132i TestNotes = NOTES Description END NOTES ;' .

133i TestPurpose = PURPOSE Description END _PURPOSE ;' .

134i TestReference = REFERENCE Description END_ REFERENCE ';' .

1351 TypeDomain = | Schemald '." | Typeld .

136i Typeld = type ref .

137i Typelnstance = Typelnstanceld '=" TypelnstanceValue ;'

1381 Typelnstanceld = simple_id .

139i TypelnstanceValue = TypeDomain '{" TypeValue '}’ .

140i TypeValue = AggregationValue | BaseValue | ConstantRef |
EntityInstanceValue | NamedInstanceValue |
ObjectInstanceRef | ParameterRef .
1411 UseContextBlock = CALL ContextRef ';
UseContextBody END CALL ;' .

142i UseContextBody = [ ImportSpec ]| [ ParameterSpec | .

[TpumMeuanue — Craenyrouue rpamMmatuyeckue npasuna EXPRESS 156—318, 3a uckinoueHueM npasui
228, 246, 267, 270, 274, 277—281, 302 u 313, ucnons3yrotcsa B EXPRESS-I.

156 abstract supertype declaration = ABSTRACT SUPERTYPE [ subtype constraint ] .
157 actual _parameter list = '(' parameter { ', parameter } ') .

158 add _like op='+'|'-'| OR | XOR .

159 aggregate initializer = '[' [ element { *," element } ] ']’ .

160 aggregate source = simple_expression .

161 aggregate type = AGGREGATE [ ':' type_label | OF parameter_type .

162 aggregation_types = array_type | bag_type | list_type | set_type .

163 algorithm head = { declaration } [ constant_decl ] [ local decl | .

164 alias stmt = ALIAS variable id FOR general ref { qualifier } ';' stmt { stmt }
END ALIAS ;' .

165 array _type = ARRAY bound spec OF [ OPTIONAL ] [ UNIQUE ] base_type .

166 assignment stmt = general ref { qualifier } ':=' expression ';' .

167 attribute decl = attribute id | qualified_attribute .

168 attribute_id = simple _id .

169 attribute_qualifier = '." attribute_ref .

170 bag_type = BAG [ bound_spec | OF base_type .

171 base type = aggregation_types | simple_types | named_types .

172 binary_type = BINARY [ width_spec ] .

173 boolean_type = BOOLEAN .

174 bound 1 = numeric_expression .

175 bound_2 = numeric_expression .

176 bound_spec = '[' bound 1 *:' bound 2 ']’ .

177 built_in_constant = CONST _E | PI | SELF | ?'.

178 built_in_function = ABS { ACOS | ASIN | ATAN | BLENGTH | COS | EXISTS |
EXP | FORMAT | HIBOUND | HIINDEX | LENGTH |
LOBOUND | LOINDEX | LOG | LOG2 | LOG10 | NVL |
ODD | ROLESOF | SIN | SIZEOF | SQRT | TAN | TYPEOF |
USEDIN | VALUE | VALUE_IN | VALUE_UNIQUE .

179 built_in_procedure = INSERT | REMOVE .

180 case action = case label { ',’ case label } ":" stmt .

181 case label = expression .
182 case stmt = CASE selector OF { case action } { OTHERWISE '’ stmt ]

END CASE ;' .
183 compound_stmt = BEGIN stmt { stmt } END ';" .
184 constant_body = constant_id ':' base_type ':=' expression ';’ .

185 constant decl = CONSTANT constant_body { constant_body }
END CONSTANT ;' .
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186 constant factor = built_in_constant | constant ref .

187 constant _id = simple_id .

188 constructed types = enumeration_type | select_type .

189 declaration = entity dec! | function_decl | procedure decl | type_decl .

190 derived attr = attribute decl ':' base_ type :=' expression ';'.

191 derive clause = DERIVE derived attr { derived attr } .

192 domain_rule = [ label ':’ ] logical expression .

193 element = expression [ ;' repetition ] .

194 entity_body = { explicit_attr } [ derive clause ] | inverse_ clause ]
[ unique _clause | { where _clause | .

195 entity constructor = entity ref '(' [ expression { ',’ expression } | ")’ .

196 entity_decl = entity_head entity body END ENTITY ;' .

197 entity_head = ENTITY entity id [ subsuper | ';’ .

198 entity_id = simple_id .

199 enumeration_id = simple_id .

200 enumeration_reference = | type ref .’ ] enumeration_ref .
201 enumeration_type = ENUMERATION OF '(' enumeration id { ',' enumeration id } ')’ .
202 escape stmt = ESCAPE ';' .
203 explicit_attr = attribute decl { ',’ attribute decl } "' | OPTIONAL ]

base type '; .
204 expression = simple_expression | rel op_extended simple expression ] .
2035 factor = simple factor [ '#x' simple factor ] .
206 formal parameter = parameter_id { '," parameter_id } ":' parameter type .
207 function_call = ( built_in_function | function_ref ) [ actual_parameter_list ] .
208 function_decl = function_head | algorithm_head ] stmt { stmt }

END FUNCTION ;' .
209 function _head = FUNCTION function id [ (' formal parameter

s’ formal parameter } )’ ]| "' parameter type ;' .

210 function_id = simple id .

211 generalized _types = aggregate_type | general aggregation_types| generic_type .

212 general aggregation_types = general array type | general bag_type |

general_list type | general_set_type .

213 general_array type = ARRAY [ bound_spec | OF [ OPTIONAL | [ UNIQUE |
parameter_type .

214 general bag type = BAG [ bound_spec ]| OF parameter_type .

215 general _list _type = LIST [ bound_spec | OF [ UNIQUE ] parameter_type .

216 general ref = parameter_ref | variable ref .

217 general_set_type = SET [ bound_spec ] OF parameter_type .

218 generic_type = GENERIC [ ":' type_label ] .

219 group_qualifier = '\' entity_ref .

220 if stmt = IF logical _expression THEN stmt { stmt } | ELSE stmt { stmt } ]
END IF ;.

221 increment = numeric_expression .

222 increment_control = variable id ':=' bound 1 TO bound_2 [ BY increment ] .

223 index = numeric_expression .

224 index_1 = index .

225 index_2 = index .

226 index_qualifier = [ index_1 ] " index_2 ] '] .

227 integer type = INTEGER .

< 228 interface_specification = reference_clause | use_clause . >

229 interval = '{’ interval low interval op interval item interval op
interval_high '}’ .

230 interval high = simple expression .

231 interval item = simple expression .

232 interval low = simple expression .

233 interval_op = '<' | '<=".

234 inverse_attr = attribute decl ':' [ ( SET | BAG ) [ bound_spec] OF ] entity ref
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FOR attribute ref ';' .
235 inverse_clause = INVYERSE inverse_attr { inverse_attr } .
236 label = simple id .
237 list_type = LIST [ bound_spec ] OF [ UNIQUE ] base_type .
238 literal = binary literal | integer literal | logical_literal | real_literal |
string_literal .

239 local _decl = LOCAL local_variable { local variable } END_LOCAL ;" .

240 local variable = variable id { ', "variable id } ".' parameter_type
[ :=" expression } ;' .
241 logical _expression = expression .
242 logical literal = FALSE | TRUE | UNKNOWN .
243 logical type = LOGICAL .
244 multiplication_like op="'+']1"/'| DIV MOD | AND | '}|' .
245 named_types = entity ref | type ref .
< 246 named type or rename = named types [ AS ( entity id |type id)]). >
247 null_stmt = '} .

248 number type = NUMBER .
249 numeric expression = simple expression .

250 one_of = ONEOF '(’ supertype_expression { ', supertype_expression } ')’ .
251 parameter = expression .
252 parameter_id = simple _id .
253 parameter_type = generalized_types | named types | simple_types .
254 population = entity _ref .
253 precision_spec = numeric_expression .
256 primary = literal | ( qualifiable_factor { qualifier } ) .~
257 procedure call stmt = ( built in procedure | procedure ref )
| actual parameter list ] ;' .
258 procedure_decl = procedure head | algorithm_head ] { stmt } END PROCEDURE ;' .
259 procedure_head = PROCEDURE procedure _id [ '(' [ VAR ] formal_parameter
{''[ VAR ] formal parameter } ')' ] ;.

260 procedure_id = simple id .
261 qualifiable factor = attribute ref | constant_factor | function_call |
general_ref | population .
262 qualified_attribute = SELF group_qualifier attribute_qualifier .
263 qualifier = attribute qualifier | group_qualifier | index_qualifier .
264 query expression = QUERY '(’ variable_id '<*' aggregate_source '|'
logical expression ')’ .
265 real type = REAL [ '(’ precision_spec ') | .
266 referenced attribute = attribute_ref | qualified_attribute .
< 267 reference clause = REFERENCE FROM schema_ref [ '(' resource_or_rename
') resource_or repame } ')y 1. >
268 rel_op = '<'| "> | '<="">="| <> | =" 0" | =
269 rel op extended = rel_op | IN | LIKE .

< 270 rename_id = constant_id | entity_id | function_id | procedure_id | type_id . >
271 repeat_control = [ increment_control ]| [ while_control ] [ until_control ] .
272 repeat_stmt = REPEAT repeat_control ;' stmt { stmt } END_REPEAT ;" .
273 repetition = numeric_expression .
< 274 resource_or_rename = resource_ref [ AS rename id ] . >
275 resource ref = constant_ref | entity _ref | function_ref | procedure_ref | type_ref .
276 return_stmt = RETURN [ '(’ expression ')’ ]| ;' .
< 277 rule _decl = rule_head [ algorithm_head } { stmt } where_clause
END RULE ' . >
< 278 rule _head = RULE rule_id FOR '(’ entity ref { ', entity_ref } ')’ ';' . >
< 279 rule id = simple_id. >

< 280 schema_body = { interface_specification } | constant_decl ]
{ declaration | rule decl}. >
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< 281 schema decl = SCHEMA schema_id ';' schema_body END SCHEMA ';'. >

282 schema id = simple id .

283 selector = expression .

284 select_type = SELECT '(' named types { ',’ named_types } )’ .

285 set_type = SET [ bound_spec | OF base_type .

286 sign = '+' | '-' .

287 simple_expression = term { add _like op term } .

288 simple_factor = aggregate_initializer | entity_constructor |
enumeration_reference | interval | query_expression |
( [ unary_op ] ( '(" expression ')’ | primary ) ) .

289 simple_types = binary_type | boolean_type | integer_type | logical type |
number_type | real_type | string_type .

290 skip stmt = SKIP ;' .

291 stmt = alias_stmt | assignment_stmt | case_stmt | compound_stmt | escape_stmt |
if stmt | null_stmt | procedure call_stmt | repeat_stmt | return_stmt |
skip stmt .

292 string_literal = simple_string_literal | encoded_string_literal .

293 string_type = STRING [ width spec ] .

294 subsuper = | supertype constraint | [ subtype declaration ] .

295 subtype constraint = OF '(' supertype expression ')’ .

296 subtype declaration = SUBTYPE OF '(’ entity _ref { ',’ entity ref } ') .

297 supertype_constraint = abstract_supertype_declaration | supertype_rule .

298 supertype_expression = supertype_factor { ANDOR supertype_factor } .

299 supertype factor = supertype term { AND supertype term } .

300 supertype rule = SUPERTYPE subtype constraint .

301 supertype term = entity ref | one_of | ‘(' supertype expression ')’ .
< 302 syntax = schema decl { schema decl } . >

303 term = factor { muitiplication_like op factor } .

304 type decl = TYPE type id '=' underlying type ';' [ where_clause | END TYPE ;' .
305 type id = simple id .

306 type label = type label id | type label ref .
307 type label id = simple id .

308 unary op ='+'|'-" | NOT.
309 underlying type = constructed types | aggregation_types | simple_types |
type ref.

310 unique clause = UNIQUE unique rule ':' { unique rule '’
311 unique_rule = [ label ":' ] referenced_attribute { ',’ referenced_attribute } .
312 until_control = UNTIL logical expression .
< 313 use_clause = USE FROM schema ref | '(' named_type_or_rename
', named _type or rename } )' ] . >
314 variable id = simple id .
315 where clause = WHERE domain. _rule ';' { domain_rule ’;’ } .
316 while control = WHILE logical expression .
317 width = numeric_expression .
318 width_spec = '( width ')’ [ FIXED ] .

A.5 CnMcoK nepexpecTHbIX CChLIOK
KoHcTpyKuMs, YKa3aHHAs CAcBa, UCMOAb3YETCE B KOHCTPYKIUSIX, YKa3aHHBIX CIIpaBa.

0i CALL | 141i
1i CRITERIA | 131i
2i END_ CALL | 141i
3i END_CRITERIA | 131
4i END NOTES | 132i
5i END_OBJECTIVE 97i
6i END PARAMETER | 83i

7i END PURPOSE | 133i
8i END REALIZATION | 130i
9 END REFERENCES | 134i
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10i
11i
121
13i
14i
15i
16i
17i
18i
19i

20i
21i
22i
23i
24i
251
261
27i
28i
29i

30i
31i
32i
33i
34i
35i
36i
37i
38i
39i

40i
41i
42i
43i
44i
45i
46i
471
48i
49i

50i
51i
52i
53i
54i
531
S6i
ST
581
59i

601
61i
62i
63i
64i
651

END SCHEMA DATA
END TEST CASE
IMPORT

NOTES

OBJECTIVE
PARAMETERI
PURPOSE
REALIZATION
REFERENCES
SCHEMA_ DATA

SUBOF

SUPOF

TEST CASE
USING

WITH

BinaryValue
Description
EncodedStringValue
EnumerationValue
IntegerValue

Nil

SignedMathConstant
SignedReallLiteral
SimplStringValue
ComplexEntityInstanceRef
ConstantRef

ContextRef
EntitylnstanceRef
EnumerationlnstanceRef
ParameterRef

SelectInstanceRef
SimplelnstanceRef
SimpleEntitylnstanceRef
SupSubRef
TypelnstanceRef
ActualParameter
AggregationValue
Assignment

BaseValue

BequeathesTo

BooleanValue
ComplexEntitylnstanceld
ConstantBlock
Constantld
ConstantSpec
ConstantValue
ContextBlock
ContextBody

Contextld

DerattValue

DerivedAttr
DynamicAggr
DynamicEntityRefList
DynamiclList
DynamicMember
DynamicSupSubRefList

| 109
| 127i
| 84
| 132i
| 97i
| 83i
| 133i
| 130i
| 134i
| 109i

| 85i
| 51
| 127i
| 112i
| 101i
| 123i
| 131i
| 124i
| 48i
| 94i

| 52i
| 104i
| 104i
| 124i

| 103i
| 1413
59i
96i
45i

96i
96i
371
65i
59i
101i
351
841
551
651

| 123i
| 69
| 110i
35i
52i
54i
78
561
36i
60i

701
461
87i
61i
63i
49i

112
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1321 1331 134i

761

119i

811 98i 106i

1051 1401

I

113i

961 113;

1051 1401

113i

96i

1131

59i 64i 1031 1051 1401

59i

54i

64i

56i
64i

81i
85i

1031 1051 140i

33
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36

66i
67i
68i
69i

70i
71i
7121
731
T4
751
761
771
78I
79i

80i
811
82i
83i
84i
835i
86i
87i
88i
89i

90i
91i
92i
93i
94i
935i
96i
97i
98i
99i

100i
1013
102i
103i
104i
105i
106i
1073
108i
109i

110i
111i
112i
113i
114i
115i
116i
1173
118i
119i

120i

EntityDomain
Entityld
Entitylnstance
Entitylnstanceld

EntitylnstanceValue
EntityRefList
EnumerationDomain
Enumerationld
EnumerationInstance
EnumerationInstanceld
EnumerationinstanceValue
ExplicitAttr
ExpressSyntax

FixedAggr

FixedList
FixedMember
FormalParameter
FormalParameterBlock
ImportSpec
InheritsFrom
InvattValue
InverseAttr
LogicalValue
MathConstant

ModelBlock
ModelBody

Modelld
NamedInstanceValue
NumberValue
Objectinstance
ObjectInstanceRef
ObjectiveBlock
OptattValue
OptionalAttr

Parameterld
ParameterSpec
ParmValue
ParmValueDefault
RealValue
RequttValue
RequiredAttr
RoleName

Schemald
SchemalnstanceBlock

SchemalnstanceBody
SchemaReferences
SchemaReferenceSpec
SelectableInstanceRef
SelectDomain
Selectld
SelectInstance
SelectInstanceld
SelectInstanceValue
SelectValue

SimpleEntityInstanceld

kil GEEEe—— TSRS T S

701
661
95i
68i

55i
62i
76i
721
931
38i
59i
701

46i

791
801
83i
571
142i
701
871
701
52i
S2i

34i

| 82i

| 64

i 87i
1 72i
i 78I

93i
59i 68i 103i 140i
93i
74
741 93i
1231
i 901
1 1031 105i 119i 140i
i 110i
1031 1051 1191 140i
981 106i
991 106i
109i 1141 135i
911
i 111i
i 118i
i 1161
i 1161
i 1031 1051 118i
421 S51i 69i
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121: Simplelnstance | 95i

122i Simplelnstanceld | 41i 121i
123i SimpleValue | 48i 121i
124i StringValue | 123i

125i SupSubld | 43i 51i
126i SupportAlgorithm | 57i 128i
127i TestCaseBlock | 78i

128i TestCaseBody | 127i

129i TestCaseld | 1271

130i TestRealization | 128i

131i TestCriteria | 97i

132i TestNotes | 97i

133i TestPurpose | 97i

134i TestReference I 97i

135i TypeDomain | 92i 139i
136i Typeld | 135i

137i Typelnstance L 95ij

138i Typelnstanceld | 44i 137i
139i TypelnstanceValue | 59i 93i 137i
140i TypeValue | 55i 591 64i 103i 105i 119i 139i
141i UseContextBlock | 130i

142i UseContextBody | 141i

0 ABS 1178

1 ABSTRACT | 156

2 ACOS 178

3 AGGREGATE | 161

4 ALIAS | 164

5 AND | 244 299
6 ANDOR | 298

7 ARRAY 1 165 213
8

9 ASIN | 178

10 ATAN | 178

11 BAG 1170 214 234
12 BEGIN | 183

13 BINARY | 172

14 BLENGTH | 178

15 BOOLEAN | 173

16 BY | 222

17 CASE | 182

18 CONSTANT | 185 52i
19 CONST _E | 177 89i
20 CONTEXT | 56i

21 COS | 178

22 DERIVE | 191

RS I\ | 244

24 ELSY \ 220

25 END 1 183

26 END_ALIAS | 164

27 END_CASE | 182

28 END_CONSTANT (185 52i
29 END_ CONTEXT | 56i

30 END_ ENTITY | 196

31 END_FUNCTION | 208
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58

32
33
34
35
36
37
38
39

40
41
42
43
44
45
46
47
48
49

50
51
52
53
54
35
56
57
58
59

60
61
62
63
64
65
66
67
68
69

70
71
72
73
74
75

76
77
78
79

80
81
82
83
84
83
86

END IF

END LOCAL

END MODEL

END PROCEDURE
END REPEAT

END_TYPE

ENTITY
ENUMERATION
ESCAPE

EXISTS

EXP

FALSE

FIXED

FOR

FORMAT

FUNCTION
GENERIC
HIBOUND
HIINDEX
IF

IN

INSERT
INTEGER
INVERSE
LENGTH

LIKE

LIST
LOBOUND
LOCAL
LOG
LOG10
LOG?2
LOGICAL
LOINDEX
MOD

ONEOF
OPTIONAL
OR
OTHERWISE

PI
PROCEDURE
QUERY
REAL

REMOVE
REPEAT

| 220
| 239
| 90i
| 258
| 272

| 304

| 197
| 201
| 202
| 178
| 178
| 242
| 318
| 164
(178

| 209
| 218
178
| 178
| 220
| 269
| 179
| 227
| 235
| 178

| 269
| 215
| 178
239
| 178
| 178
| 178
| 243
| 178
| 244

| 90i

| 308
248
| 178
178

| 161 165 170 182 201 213 214 215 217 234
285 295 296

237
| 250
| 165
| 158
| 182

| 177
| 259
| 264
| 265

1179
1272

S0i

234 278

86i

237

203

89i

213
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87 RETURN | 276

88 ROLESOF | 178

89

90

91 SELECT | 284

92 SELF 1 177 262

93 SET | 217 234 285
94 SIN | 178

95 SIZEOF | 178

96 SKIP | 290

97 SQRT | 178

98 STRING | 293

99 SUBTYPE | 296

100 SUPERTYPE | 156 300

101 TAN | 178

102 THEN | 220

103 TO | 222

104 TRUE | 242 50i

105 TYPE | 304

106 TYPEOF | 178

107 UNIQUE | 165 213 215 237 310
108 UNKNOWN | 242

109 UNTIL (312

110

111 USEDIN | 178

112 VALUE | 178

113 VALUE IN | 178

114 VALUE UNIQUE | 178

115 VAR | 259

116 WHERE | 315

117 WHILE | 316

118 XOR | 158

119 bit | 136

120 digit | 121 123 127 130 140
121 digits | 138 139 125i
122 encoded_character 1 137 27i

123 hex_digit | 133

124 letter 1127 130 140
125 Iparen_not_star | 142

126 not_lparen_star | 142

127 not_paren_star | 126 131 132
128 not paren_ star quote_special | 129 130 134
129 not_paren_star special 1 127

130 not_quote | 141 33i

131 not_rparen | 135

132 not_star | 125

133 octet | 122

134 special |

135 star_not_rparen | 142

136 binary_literal | 238 25i

137 encoded_string_literal | 292

138 initeger literal | 238

139 real_literal | 238

140 simple_id | 168 187 198 199 210 236 252 260 279 282

305 307 314 28i 58i 751 92i 100i 117i 120i
59
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60

141
142
143
144
145
146
147
148
149

150
151
152
153
154

155
156
157
158
159

160
161
162
163
164
165
166
167
168
169

170
171
172
173
174
175
176
177
178
179

180
181
182
183
184
185
186
187
188
189

190
191
192
193
194

simple_string_literal

embedded remark
remark
tail_remark
attribute_ref
constant_ref
entity _ref
enumeration_ref
function_ref

parameter_ ref
procedure ref
schema_ref
type label ref
type_ref

variable ref

abstract _supertype_declaration
actual parameter list

add_hike_op

aggregate initializer

aggregate source
aggregate type
aggregation_types
algorithm_head
alias_stmt
array_type
assignment_stmt
attribute decl
attribute _id
attribute qualifier

bag type
base_type
binary_type
boolean_type
bound_1

bound 2
bound_spec
built_in_constant
built_in_function
built in_procedure

case_action

case label
case_stmt
compound_stmt
constant_body
constant decl
constant factor
constant_id
constructed_types
declaration

derived attr
derive clause
domain_rule
element
entity _body

122i

| 292
| 142
|

| 143
| 169
| 186
195
200
| 207

| 216
| 257

| 108i

| 306
200

1 216
| 297
207
| 287
| 288

| 264
211
| 171
| 208
| 291
| 162
1 291
1 190
| 145
| 262

| 162
| 165
| 289
| 289
| 176
| 176
| 165
| 186
| 207
| 257

| 182
1 180
| 291
| 291
| 185
| 163
| 261
| 146
| 309
| 163

| 191
| 194
| 315
159
| 196

129i

143

234 261 266 107

138i

275 53i

219 234 245 254 275 278 296 301

2775

275

1124

245 275

257

309
258

1301

203 234

167
263

170 184 190 203 237 285

222
222

170 213 214 215 217 234 237 285

184

309 73i 1151 1361

07i



195
196
197
198
199

200
201
202
203
204

205
206
207
208
209

210
211
212
213
214
215
216
217
218
219

220
221
222
223
224
225
226
227
228
229

230
231
232
233
234
235
236
237
238
239

240
241
242
243
244
245
246
247
248

entity _constructor
entity decl

entity head
entity_id
enumeration id

enumeration_reference
enumeration_type
escape_stmt
explicit_attr
expression

factor

formal _parameter
function_ call
function decl
function head

function id

generalized types
general_aggregation_types
general array type
general bag type
general list type

general ref
general _set type
generic_type
group_qualifier

if stmt

increment
increment_control
index

index_1

index_2

index_ qualifier
integer _type

interval

interval_high
interval item
interval low
interval_op
inverse attr
inverse_clause
label

list type
literal

local decl

local_variable

logical expression
logical literal

logical type
multiplication_like_op
named_types

null stmt
number_type

| 288
| 189
196

| 147 197
| 148 201

| 288
| 188
| 291
| 194

| 166 181 184 190 193 195 240 241 251 276

283 288

1 303
209
| 261
| 189
| 208

| 149
| 253
211
| 212
| 212
| 212
| 164
| 212
(211
| 262

| 291
| 222
| 271
| 224
226
| 226
| 263
| 289

| 288

1 229
| 229
| 229
| 229
| 235
| 194
| 192
| 162
| 256
| 163

| 239
| 192
| 238
| 289
303
1 171

| 291
| 289

259

126i

209
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1021 103i

166 261

263

225

311

1301

220 264 312 316

38

253 284
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62

249 numeric_expression | 174 175 221 223 255 273 317
250 one_of | 301

251 parameter 1 157

252 parameter _id | 150 206

253 parameter_type | 161 206 209 213 214 215 217 240 82i
254 population | 261

255 precision_spec | 265

256 primary | 288

257 procedure_call_stmt 1 291

258 procedure decl | 189 126i
259 procedure head | 258

260 procedure id | 151 259

261 qualifiable factor | 256

262 qualified_at(ribute | 167 266

263 qualifier | 164 166 256
264 query_expression | 288

265 real_type | 289

266 referenced_attribute | 311

267

268 rel op | 269

269 rel op_extended | 204

270

271 repeat_control | 272

272 repeat_stmt | 291

273 repetition | 193

274

275 resource_ref | 112i

276 return_stmt | 291

277

278

279

280

281

282 schema_id | 152

283 selector | 182

284 select_type | 188

285 set_type | 162

286 sign 1 139 29i 31i 32i
287 simple_expression | 160 204 230 231 232 249
288 simple_factor | 205

289 simple_ types | 171 253 309
290 skip_stmt | 291

291 stmt | 164 180 182 183 208 220 258 272
292 string_literal | 238

293 string_type | 289

294 subsuper | 197

295 subtype constraint | 156 300

296 subtype declaration | 294

297 supertype_constraint | 294

298 supertype_expression | 250 295 301
299 supertype factor | 298

300 supertype rule | 297

301 supertype_term | 299

302

303 term | 287
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304 type decl | 189

305 type id | 154 304
306 type_label | 161 218
307 type label id | 153 306
308 unary_op | 288

309 underlying_type | 304

310 unique_clause | 194

311 unique_rule | 310

312 until_control | 271

313

314 variable_id | 155 164 222 240 264 47i
315 where_clause | 194 304
316 while control | 271

317 width | 318

318 width_spec | 172 293

[NPUITIOXEHUWUE B
(00g3aTeNILHOE)

JasaBKa 0 coOTBeTCTBMH peaauzanuu nporoxkoiy (3CPII)

Apisiercs M JaHHas peaM3alnsd CHHTAKCHYECKUM aHaimsatopoM/BepudukatopoM sa3bika EXPRESS? Ecau
04, TO OOJXKHbI ObITh JJaHbl OTBETHI Ha BOMPOCHI, NMMpHUBeacHHbIE B B. 1.

B.1 Cnnraxcnyeckni anaan3arop 136ika EXPRESS-I

1151 Kakoro U3 ypoBHEH 3asiBASIETCs] NOMICPXKA:

YpOBeHb | — [MpOBEpPKA CCLUIOK;
YPOBEHb 2 — NIPOBEPKA THUIOB;
YypOBEHb 3 — ITPOBEpPKA 3HAYECHUY;

YpOBEHb 4 — I10IHast NPOBEPKA.

HENRNEN

(IlpuMeyanue — Jug TOro 4ToObB! 3a9BUTH O NOAIEPNKKE KOHKPETHOTIO YPOBHS, AOJXHA ObITh obecreye-
Ha [IOACPXKKAa BCEX HUXKHUX YPGBHEHN).

KakoB0o MakcUMaJbHOE LIETOYUCIeHHOE 3HaueHue |integer literal]?:

KakoBa MakcuManbHasg TOYHOCTH AEUCTBUTENbHBIX 3HaYyeHUH {real literal]?:
KakoB MakKCMMabHbBI MOKA3aTeNb CTEIEHU ACHCTBUTEIbHBIX 3HAYEHU I

[real literal]?:

KakoBa MakCUMabHast JUIMHa cTpoku (B cuMBoJiax) [simple_string literal]?:
KakoBa MaxcuMaibHas IUIMHA CTPOKM (B BOCBMUOUTOBBIX DaiTax)
[encoded string literal]?:

KakoBa MakcuManbHasa AMHa JBOMUYHBIX 3HAa4YeHHUH (B OuTax) [binary hiteral}?:
CyumecTByer JM OrpaHUYEHHE Ha O001Iee KONMHYECTBO OOBABICHHDBIX YHHKAADHDBIX  cievveevececsccrceersecassent
uneHtTugukaropos? Ecian aa, To 4eMy OHO paBHO?:

CYLIECTBYET JIKM OTPAHUUCHUE HA KOJHUYECCTBO CHUMBOJIOB B MICHTHMUKATOPE? ECAM  cicvierviiirinccnnsancneneen :
a, TO Y€MYy OHO PaBHO?:

CyllecTByeT JIM OrpaHudeHMe Ha INYOHMHY BIOXEHUsT 00acTeill NMPUMEHEHUA? ECHHM  civeiiiiiiiienrinccnaneenss
I1a, TO YEMY OHO pPaBHO?:

Kak npeiacrasnaeHa cTaHIapTHas KoHctaHTa 7" [built_In_constant]?:

lllllllllllllllllllllllllllll

lllllllllllllllllllllllllllll

lllllllllllllllllllllllllllll

lllllllllllllllllllllllllllll

llllllllllllllllllllllllllll

lllllllllllllllllllllllllllll
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[MTPUITOXEHHUE C
(003aTENBHOC)

Perucrpamus mHpOpMaLMOHHOT0 00bEKTA

Jls1s1 TOro 4TtoObl 00CCITIEYNTh OJHOIHAUYHYIO WIEHTUDUKAUUK UHGDOPMALIMOHHOIO 00beKTa B OTKPBITOM CHC-
TEMe, HacTosILLEMY CTaHAAPTY INPHUCBOCH MAESHTU(hUKATOP 00beKTa:

{ 1so standard 10303 part{(12) version(]) }

CMbIcs 3TOro 3HavyeHus onpeaened B coorBeTcTtBMM ¢ MCO/MOK 8824-1 u yrouneH B 1OCT P HUCO
10303-1.

[IPUNTOXEHWUE D
(CrnipaBOYHOE)

CunTakcuc cnenuduKkanun A3bKa

Horauus, ucnonsiyeMas oas npeacrapieHus cuHTakcuca sa3nika EXPRESS-I, yecranosneda 8 TOCT P UCO
10303-11. B HacTogiieM NMpUIOXKEHUH OHA MpHBecHa B Ka4€CTBE CIIPABOYHOIO MarepHana.

[TonHblit cuHTakceuc sg3pika EXPRESS-I onpenenen B npunoxeHuu A. PparMeHTbl 3THX CHHTAKCHYECKUX
NpaBu/l BOCITPOU3BEJACHDbl B Pa3HbIX paslc/iaX HaCTOSILILIEro CTaHAapTta IS WUIIOCTPAUMU CUHTAKCHCA KOHKPETHBIX
OIepaTopoB. ITH (hparMeHTbl HE BCEraa IoOJHBbI, TaK 4YTO MHOrJA HeoOXOAMMO o0pallaTLCsl K MPUIOXEHHUIO A Ui
[MPOCMOTpa MPONYLIEHHBIX TIpaBuil., PparMeHTbl CUHTAKCUCA B OCHOBHOM YaCTH HACTOsIUIEr0 CTaHAapTa MpeicTan-
JIeHbl B MPAMOYTOAbHBIX paMkax. Kaxaoe npaBusio BHYTpH CUHTAKCHYECKOM paMKHU MMeEET CleBa YHHUKAJIbHDBIIH HO-
MeEp JJIE UCIIONb30BAHUS €r0 B NNEPEKPECTHBIX CChIIKAX C APYIMMU CUHTAKCUUYECKMUMU NMPABUNAMH.

D.1 Cunrakcuc cnenupukanuu

Cunrakcuc EXPRESS (n EXPRESS-I) ycranasauBaeTcss Ha OCHOBE HOTAUMH, NPOU3BOAHOU OT CHHTAKCHYe-
ckoil Hotauuu Buprta (CHB); cM. nast cnipaBok [3] 3 npunoxenust H.

HorauuoHHble 0003HaueHuss u camoonpeneincHHass CHB npuBegeHbl HUXE.

syntax = { production }

production = identifier =" expression .

expression = term { °'|° term }

term = factor { factor }

factor = jdentifier | literal | group | option | repetition
identifier = character { character }

literal = " character { character }

group = ' expression )

option = [ expression |

repetition = "{° expression '}

- 3HaK paBeHCTBA = O0O003HayaeT KOHCTPYKLMIO f3bIKA. DAEMEHT CJIEBA OMNPEACNAdeTCsl Kak KOMOWHALIMS
3JIEMeHTOB cripasa. Jlioboe yuciao npodenos, NnoABAAIOWUXCH MEXKAY SJIEMEHTAMHY KOHCTPYKLUMWH, HE UMEET 3Hauye-
HUS, MTOKA NpoOesbl He NMOSIBATCS BHYTPHU NUTepana. KOHCTPYKLMS 3aKAHUUBACTCS TOYKON .

- UCTIOJIb30BaHWEe HACHTHU(HUKATOPA BHYTPHU (PakTOopa 00O3HAYAETCH HETEPMHUHAJIbHBLIM CHUMBOJIOM, KOTOPLIA
[IOABJISIETCA CJieBa OT APYIOM KOHCTpyKuUMU. MaeHTndukatop obpasyercs M3 OykB, UUDP M CHUMBOJIA NOAYEPKHBA-
HUs. KJiroueBble COBa si3blKa TPEACTABIASIOTCS KOHCTPYKUMSAMH, UICHTUMUKATOPbl KOTOPbLIX COCTOSAT TOJbKO W3

3arjnaBHbIX OYKR:

- CJIOBO «JIMTEpAT» MCHOMb3YETCA sl 0003HAYEHUST TEPMUHAIBHOTO CHMMBOJIA, KOTOPhI HE MOXET ObITh pac-
IUPEH. JIUTEpasoM SIBASIETCS HE3aBUCUMasl OT perucrTpa MnocjeaoBaTeJbHOCTh CHMBOJIOB, 3aKJII0UYEHHAas B anoctpo-
¢bbl. CUMBOJI B JAHHOM cllyyae IpeacTaBiasieT coboil nwboi cumpon, onpeaenseMblt B MCO/M3BK 10646-1 ayeit-
kamu 21-7E B rpynne 00, npoexuuu 00, ctpoke 00. Jng BKIOUYEHHMST B JUTEpaJ] anocTpoda oH JOKEH ObiTb 3amnu-

CaH JBaXIbl;
64
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- CEMAHTUKH OXBATBIBAIOIIHUX CKODOK OINpeaesieHbl HUXeE:
- (purypHbie CKOOKM “{ }* O3HAYaoT HOJb WK Doee NMOBTOPEHHUH;
- KBaJipaTHbIC CKOOKHM [ | 0O3Ha4aloT HEeOoOs13aTe/IbHbIE MapaMeTphl,
- KpyrJible CKOOKM '( ) O0O3HayaroT, 4TO I'pynna KOHCTPYKLMH, 3aKJIOUYEeHHass B Kpyrjible CKOOKH, NOJIXKHA
MCITOJIb30BATHLCS KaK €AuHasi KOHCTPYKLUHUS;
- BEPTUKAJIbHASA YepTa |  O3HA4yaeT, YTO ACIXKeH OBLITh BhIOpAH TOJbKO ONUH U3 TEPMOB BbIPAXEHHS.

[IlpuMevyanusn

I B HacrosilueM CcTaHgapTe K ONMCAHHOMY BblllIe METa-A3bIKY n00aB/cHa €lle 0/1Ha KOHCTPYKLMSA: KOMMEHTa-
puii. KoMMeHTapueM SBIsieTCs JIODOH TeKCT, 3aKJIOUEeHHbIH B yriioBble CKOOKM. Hanpumep, < KoMMeHTapuu > -
3TO KOMMEHTApHU.

2 B yactHocTH, koMMeHTapuil < Kak B EXPRESS > ncnonb3yercsa mis 0003HaueHUs1 TOro, 4TO KOHCTPYKLIMA

onpenejieHa 8 TOCT P MCO 10303-11 u, B ueasix COBMECTUMOCTH MEXAY AOKYMEHTAMHW, HE INOBTOPAETCS B HA-
CTOSILLIEM CTaHIapTe.

[Ipumep 69 — CuHTakcUC Wis JuTepaia JeHCTBUTENBHOTO YUCIa UMEET BUMI!

CHUHTAKCHUC:
190 real literal = integer Iiteral . [ integer literal ]
| e [ sign | integer hiteral | .
163 integer literal = digit { digit

[TonHoe onpenesieHUEe cUHTAKCHCA (NPUJIOXEHHE A) COJEPXKHUT onpeneneHus aaa sign un digit.

[fpumep 70 — B COOTBETCTBHH C CUHTAKCHUCOM, MPUBEACHHLIM B 1ipuMepe 69, BOZMOXHBI CJCAYIOILIHUE Allb-
TEPHATHBBI:

a) 123.

b) 123.456

c) 123.456e7

d) 123.456E-7

D.2 HoTaumsa cnenajbHOro CMMBO.JIA

Cienyioumas HOTAUUsS UCIOJB3YETCS Uit NPEACTABACHUS TOJHBIX HADOPOB CHUMBOJIOB U HEKOTOPLIX CIELIM-
AJIbHBIX CUMBOJIOB, KOTOPBIE CJA0XHO OTOOPaXaTh:

- \a npencraslisieT cuMBoabl B siueitkax 21-7E crpoku 00, npoexkuuun 00, rpynnel 00 n3 UCO/MBK 10646-1;

- \n TIpeACTaBJSIET HOBYIO CTPOKY (B 3aBUCUMOCTU OT CUCTEMBI);

-\ SABJSIETCS CUMBOJIOM anoctpoda () ¥ COACPXHUTCS BHYTPU \Aa;

- \S ABJISIETCS CUMBOJIOM Tpo0dena;

-\o npeacrasisier cumBoJibl B aueiikax 00-1F u 7F crpoku 00, npoekuun 00, rpynns 00 uz MCO/MBK

10646-1.
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[MTPUJIOKEHHWE E
(CripaBO4YHOCE)

HekoTopbie KORTPOJIbHbIE NPUMEPDI

B HacTosuieM MnpuioXeHUH TNpUBEAEeHbl HEKOTOPLIE aOCTPAKTHBIE KOHTPOJBbHBIE MMTPUMEPBI. ITU NPUMEPDLI HE
[IPETEHAYIOT Ha POJIb 00sI3aTeNbHbIX a0CTPAKTHBLIX KOHTPOJIBHBIX [IPUMEPOB, 3a4aBacMbiX B APYIUX CTAHAAPTAX Ce-
puu 'OCT P MCO 10303, u npuBeieHbl UCKITIOYUTENbHO B WITIOCTPALIMOHHBIX LIENSX.

Haunewm ¢ npocroit EXPRESS-cxembl (SCHEMA), s KOTopoil onpeneinseTcss KOHTPOJbHbIA ITPUMED.

*)
SCHEMA people;

TYPE name = STRING; END TYPEL;

ENTITY person;

named : name;

children : SET [0:?} OF person;
END ENTITY;

ENTITY male
SUBTYPE OF (person);
END ENTITY;

ENTITY female;:
SUBTYPE OF (person);
END ENTITY;

ENTITY married;
husband: male;
wife . female;

END ENTITY;

END SCHEMA;
(*
E.1 Konrpoabnslit npumep 1
BTOT KOHTPOJABbHBINA IPUMEDP YCTAHAB/IMBAET, YTO AOJIXKHbBI ObITh CO3AAHBI TPH IK3EMILTIAPA OOHLEKTA person.

*)
TEST CASE test _cube 1;

WITH people USING(person);

OBJECTIVE
PURPOSE To test the creating of supertypes with no subtypes. END_ PURPOSE;
REFERENCES None. END REFERENCES;
CRITERIA Three instances of children PERSON shall be created.
END CRITERIA;
NOTES None. END NOTES;
END OBJECTIVE;

REALIZATION

LOCAL - - OIpeaeasicM MepeMeHHbIE TUA person
pl : person;
p2 . person;
p3 : person;

END LOCAL;

pl := person( Alpha’, | });- - co3maeM 3xK3eMruisipnl person
p2 := person( Beta', [ ]);
p3 = person( Gamma', []);

END REALIZATION;

END TEST CASE:
(*
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OIHMM 13 BO3MOXHBIX (PparMeHTOB PE3yJbTUPYIOLLUX JAHHBIX 3TOIM0 KOHTPOJBLHOIO NpUMEpa SBASETCS!

*)
MODEL case 1I;:
SCHEMA DATA people;

name { Alpha’};

|

nl

n2 = name { Beta };

n3 = name { Gamma };

pl = person{named -5 @nl;
children -> ()}

p2 = person{named -» @n2;
children -> ()}

p3 = person{named -5 @n3;

children -> ()}

END SCHEMA DATA;
END MODEL:
(*

Ilnst mocaeaylouiero MCnojab30oBaHUS ONpenessiercss CAeAymMi KOHTEKCT, OCHOBAHHbLIM Ha KOHTPOJBHOM

npumMepe:
*)
CONTEXT context 1I:

SCHEMA DATA people;

pl[I] = person{named -> ‘Alpha’;
children -> ():
SUPOF( );};

p2[l] = personinamed -> *Beta’;
children -> ();
SUPOF( )}

p3[1] = person{named -> *Gamma4’;
children -> ();
SUPOF( );};

END SCHEMA DATA;
END CONTEXT,
(*
E.2 KourpoanHblid npuMep 2
JlaHHbI KOHTPOJIbHBII NpuMep cosaaeT noatursl male n female o0bekTa person.

0,
TEST CASE test case 2;

WITH people USING(male, female);

OBJECTIVE To test the creation of subtypes. END_PURPOSE;
CRITERIA One instance of childless MALE and one of a childless
FEMAIL shall be created. END CRITERIA:

END OBJECTIVE:

REALIZATION
LOCAL - - OMpeaensieM NMEPEMEHHBIE TPEOYEMbIX TUTIOB
ml : male;
il female:
END LOCAL:
ml = person(CAdam", []) || male( ); - - co3pmaem 3k3emrsap male
f] = person("'Eve', []) [ female(); - - co3maem ak3emmusip female

END REALIZATION;
END TEST CASE;
(*
OIHUM U3 BO3MOXHbIX (PparMeHTOB PE3YJbTUPVYIOLMX JAaHHBIX 3TOI0 KOHTPOABHOIO NMPUMEpPA SBJISIETCA:
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*)
MODEL case 2;
SCHEMA DATA people;

ml[l] = person{named 5 Adam':
children -> ();
SUPOF( @2);};

m2|2] = male{ SUBOF(@1);};

fI[1] = person{ named ->*Eve’;
children -> ();
SUPOF( @2):};

f112] = female{ SUBOF(@1);};

END SCHEMA DATA:;
END MODEL:

(*
Jnst mocsieAyioulero UCrojab3oBaHUS CO34AETCS TAKXE CJACAYIOIIMN NapaMeTPU30BAHHbIN KOHTEKCT.

*)
CONTEXT context 2;

WITH people USING(person);

PARAMETER
cl : SET OF person = (); - - napaMeTp M0 YMOJHYAHHUIO — TIYCTOE MHOXECTBO

c2 . SET OF person = ();
END PARAMETER;

SCHEMA DATA people;

p4il] = person{named -> ‘Adam’;
children -> cl; - - napameTrpusyercsa arpuoOyT children

SUPOF(@2);};
male{SUBOF(@1);}:

p4|2]
p3{1]

H

person{named -> ‘Eve’;
children -> c¢2;
SUPOF( @2):}:

p5{2] = female{SUBOF(@1);};

END SCHEMA_ DATA;
END CONTEXT;
(*
E.3 KonTpoibHblii npumep 3
DTOT MPUMEDP CO31aeT IK3eMIuistp o0bekTa married.

*)
TEST CASE test case 3;

WITH people USING (married);

OBJECTIVE
PURPOSE To test the creation of an entity with attributes of type entity.

END PURPOSE:;
CRITERIA One instance of a MARRIED entity shall be created.

END CRITERIA;
END OBJECTIVE;

REALIZATION

LOCAL - - onpenensieM rNepeMeHHbIE TPEOYEMBIX TUITOB
reg: married;
hi: male;
wl: female:
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END LOCAL;
CALL context 2 - - ucnonbdyeM gaHHble U3 CONTEXT context 2
IMPORT(h] = @p4;
wl = @p3; );
END CALL;
reg .= married(thl, wl); - - CO3JaeM IK3eMILisip married

END REALIZATION:

END TEST CASE;
(*
OJIHAM 13 BO3MOXHBIX QParMEeHTOB pPe3yJbTHPYIOIIUX JaHHbBIX 3TOI0 KOHTPOJILHOIO NnpuMepa siBjisieTcs:
*)
MODEL case 3;
SCHEMA DATA people;

hi[l}] = person{named -> ‘Adam’;
children -> ();
SUPOF(@6););

h1{6] = male{SUBOF(@3),};

wll7] = person{named -> ‘“Eve’;
children -> ();
SUPOF(@8);};

wl{8] = female{ SUBOF(@7);};

rcg = married{husband -> @hl;
wife -> @wl:};
END SCHEMA DATA;
END MODEL;

(*
E.4 KonrpoapHbiii npumep 4
DTOT KOHTPOJILHBIA NpUMep cCOOMPAET MHOXECTBO YXKE€ CYIECTBYIOILIUX NapaMeTPU30BAHHBIX HJAHHBIX, 4 TaK-

K€ CO3/1aeT HOBLIE JJAHHbIE.
*)
TEST CASE test case 4;

WITH people USING(person, male, female, marrned);

OBJECTIVE
PURPOSE To test the creation of married couple with children. END_PURPOSE;

CRITERIA Three instances of PERSON shall be created. One instance each
of MALE and FEMALE with children shall be created. One
instance of MARRIED entity shall be created. END_CRITERIA;

END OBJECTIVE:
REALIZATION

LOCAL - - OMpeachsieM 1NepeMeHHbIe TpeOyeMblX THIIOB
pl : person;
p2 : person;
D3 . person;
ml : male;
fl : female;
reg : married;

END_LOCAL;

CALL context 1
IMPORT{(p]
p2
p3
END CALL;

@pl; - - ycnoabdyeM gaHHble U3 CONTEXT context 1
@p2;
@p3;);

T I
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CALL context 2;

IMPORT(mI := @p4; - - ucnoap3yeM gaHHble U3 CONTEXT context 2
fl = @p5;
WITH(cl = |[pl, p3]; - - MHOXECTBO 3HAYeHHUIH nmapamerpa
c2 = [p2, p3l;);
END CALL;
reg = married(ml, fl); - - CO3[aeM 3K3eMIUIAp married

END_REALIZATION;

END TEST CASE;
(*
OnHHUM M3 BO3MOXHBIX (PparMEHTOB PE3YAbTUPYIOLINX JAHHBIX 3TOr0 KOHTPOJBHOTO NpUMEpa SIBASETCH:
*)
MODEL case 4;
SCHEMA DATA people;

nl = name{ Alpha’};

n2 = name{ Beta };

n3 = name{ Gamma };

pl = person{named -> @nl;
children -> ( );}

p2 = person{named -> @n2;
children -> ();}

p3 = person{named -> @n3;
children -> ();}

ml[l] = person{named -> ‘Adam ;

children -> (@pl, @p3):;
SUPOF(@2):};

ml{2] = male{SUBOF(@1);};

f1[1] = person{named -> ‘Eve’;
children -> (@p2, @p3);
SUPOF(@2);};

f1{2] = female{SUBOF(@]1);};

reg = married{husband -> @ml;
wife -> @fl;};

END SCHEMA DATA;

END_MODEL,;
(*
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[IPUTOXEHUE F
(CripaBOYHOE)

Jameuyanusa No NpUMEHEHHUI0 CTAHAApTA

B HacrosiieM npUIOXEHUM paccMaTpUBAKOTCS HEKOTOPLIC MOTeHIUANbHBLIE chepbl nmpUMeHeHH s si3blka EX-
PRESS-I.

B npeaMeTHO-OopUeHTUPOBAHHOM TepMuHONOrud EXPRESS-00bekT (entity) cnenoBajio Obl Ha3BaTb KJIACCOM
(a class), a 3k3eMIUIAp Kjiacca — npeaMeToM (an object), ONWMH NpEeAMET MOXET CChLIaTbCsA Ha ApyroM Inpeamer. B
a3bike EXPRESS paznnualor obbexth (entities) u tunnl (types) (to ectb ENUMERATION, SELECT wu npyrue orn-
pejaenseMble TUMBI JaHHBIX) TEM, YTO OOBEKTHl MOT'YT UMETh TNOATUINbBI, TOrAa KaK TUIIbl HE MOTYT UMEThb ITOATHUIIOB.
Pusunueckuin daiin, onpenenseMslit no 'OCT P UCO 10303-21, yeTko pasnuyaeT OOLEKTHI MU TUNBI TEM, YTO TOJIb-
KO 3K3eMIUIApbl 001L,EKTOB MOIYT MOABAATLCH B (pailyie, a 3HaYeHUsI TUIIOB BCTPAMBAIOTCH B 3HAYeHUA aTPUOYTOB U
Ha HUX Heyb3s cchbiathbes. B sg3bike EXPRESS-I 3k3eMnasipel 00beKTOB TPaKTYIOTCA KakK NpeaMeThl B NMPEAMETHO-
OPUEHTUPOBAHHOM CMbICNe. Takxe HOMYyCKAeTCs TPAKTOBKA TUMOB KaK IpPeIMETOB B CMBICAE HATUYUS UX 3K3EMII-
JSIpOB, HAa KOTOpble MOXHO CCbUIATBHCA; aJIbTEPHATHBHO [ONYCKAETCH TPAKTOBKA TUIIOB KakK (pU3UYeCKOro ¢aiina, B
KOTOPOM COIepiKarcs 3HAUCHUSA THUIOB.

F.1 Ilpumeppl EXPRESS-aanubix

[Ipocreiiiunm npuMeHeHneM si3pika EXPRESS-I aBnsiorcst ynpaxHeHus No HanUCcaHUIO Ha OyMare Trpume-
POB MaHHBIX, onpeaeastioliuX KOHCTPpYKUMU sidbika EXPRESS. H3biK r1o3ossieT 0To0pa3uTh 3K3eMIUIAPLI IpeaMe-
TOB B BUIE IMpPEAMETOB, HAa KOTOPbIE JONYCKAIOTCHA CCBUIKU. DK3EMNASPbI TUIMOB TAKXKE MOFYT OTOOpaXaThcs Kak
NpEAMEThI, HOCTYIHbIE IS CCbUIOK, UAU OHU MOTYT TIOSIBASITLCH B 3HAUEHHUSAX APYrUX NpeIMeTOB KaK 3HAYEeHUS
HEHOCTYIHEIE 151 CChUIOK. IIpuMepnl, npuMBeNeHHbIE B HACTOSIUEM CTAHIAPTE, NMOKAa3blBalOT 00e HOpPMBbI HAIlONHE -
HUSl TUIIOB.

Takxe TpebyiloTcsi 3HaUEHUs SABHBLIX aTpUOyTOB 00bexTOB. HeT HeoOxomuMoOCTU oTOOpaxaTh 3HAYEHUS BbLI-
YUCIAEMBIX WJIU WHBEPCHBIX aTpUOYTOB, 3a MCKJIKYEHHWEM OrOBOPEHHBIX B [IpUMEpax, MOTOMY YTO 3TU 3HAUYEHUA
HeOOXOAMMO BLIYMCIISITD U3 3HAUEHMUH SIBHbIX aTpUOYTOB.

IIpuMmepsl EXPRESS-cxeM MoxHO 0oTOOpaXxaTh Tak Xe, KaK M OTAeJIbHbIE TPEeIMETHI.

EXPRESS-I-koHcTpykuns MODEL npeaHasHayeHa I oToOpaXeHUsT HECKOJbKUX cxeM. OObIYHO KOHCT-
pykuus MODEL ucnonssyercs, korga ase uau 6onee EXPRESS-cxeMbl B3aumMoneiictByor apyr ¢ apyrom. OrMe-
TUM, 4TO caM A3bIK EXPRESS He noaaepxuBaeT 1aHHYIXO KOHCTPYKLIMIO.

F.2 AGcTpaKkTHBIe KOHTPOJIbHBIE PHMEPDI

EXPRESS-I-koncrpykuusi TEST CASE npeaycmorpeHa mnss ¢GopManbHOro OrnpelnencHUss KOHTPOJIbHBIX
[IPUMEPOB, TNMPOBEPHAIOILIUX peaIM3alM0 KOHCTPYKUUHM, ycTaHOBACHHBIX B f3blKke EXPRESS. B camom si3bike EX-
PRESS skBuBaneHTHass KOHCTPYKLIMSI OTCYTCTBYET.

JJ1s1 KOHTPOABLHOIO NMpUMepa A0JKeH OBIThL onpenesieH 6a3oBbiit Habop npeaMeroB EXPRESS-I, cocroammii
M3 MOLIEXKAILMX TECTUPOBAHUIO MPEIAMETOB U OTHOCSIUKUXCS K HUM JAHHBIX. 3HAYEHUSI 3TUX IMpeaIMETOB MOTYT ObITh
MpeACTaBIeHbl B BUAE HapaMeTpoB, (POPMAJIBHBIC OIPEACJIEHUS KOTOPbIX 3aJaHbl B 00001AIOIIEM KOHTEKCTE
(CONTEXT). 3aTreMm psin KOHTPOJBHBIX NMPUMEPOB MOXET ObITh onipeacnecH Ha ocHoBe CONTEXT nyrem 3amaHus
(haKTHUECKMUX 3HAYECHUHA napaMeTpoB. TeM CaMbIM €IUHbBIN «napaMeTpyU30BAHHBLII» KOHTEKCT MOXET NOAJAECPXUBATh
MHOI'O Pa3iHyHbIX TecTOB (MCHbITaHUI). TakK Xe JOmKHa ObITh NpencTaBjlIeHa JAOKYMEHTAUHMS 110 KOHTPOJBHOMY
[IpUMEPY, OXBATbiBAalOLUAA Ha3HA4Y€HUE TeCTa M oxXuaaemble pe3yiabTaTthl (CM. cranHaaptel cepuu [OCT P HCO

10303 no arrecTalMOHHOMY TECTUPOBAHUIO).

F.3 O0nexkTHbie 0a3bl

[Ipeanonaraercs HalUyue HEKOTOPOU OOBEKTHOU 0a3bl, XpaHAIIEH NpPEeIMETbI, COOTBETCTBYIOILLUE ONpeEIe-
naeMbiM EXPRESS-cxeMaM. 310 3Ha4yur, 4yTo 00BEKTHASI 0a3a MMeEeT BO3IMOXHOCTh OOCNYXKUBAHUS KOHKPETHBIX
npeaMeToB, cooTBeTcTBYIOIUMX EXPRESS-cxeMaM, B KOTOpbIX OOBABNCHbBI UX onpeneiacHUs. IlpoektupoBaHUe U
peau3alus Takoil oObeKTHOM 0a3bl MpeajaracTcs YNTATEII0 B KaUYECTBE YNPAXHEHUSI.

F31Bxon

B 3anaHHo# obbexkTHON 6aze EXPRESS-1 MoxeT ObiTh MCNIONB30BAH KaK CPEACTBO BBOIAA NPEAMETOB B 00b-
eKTHYIO 0a3y. DTOT npollecc MOr ObITh JIMOO MAaKeTHBIM, KOrga 3apaHee noaroToBJeHHBIN ¢ain EXPRESS-1 uura-
eTcsl OObEeKTHBLIM MPOLECCOPOM, JUOO HWHTEPAKTUBHBIM, KOIrAA I10JIb30BaTeb IMOCTEIIEHHO J00aBJSIET NMPEAMETHI

EXPRESS-].
B 3aBUCHMMOCTH OT pa3BUTOCTU OOBEKTHOU 0a3bl NOJAbB3OBATEI0 MOXET WM HE MOXET INOTPeOOBATHCH SIBHOE

3a/laHUe 3HAYEHUN BbIYUCIAEMBIX U UHBEPCHbIX aTpUOYTOB.

F.3.2 Beixon

B 3agmanHoi HanosiHeHHON 00beKTHOM 0aze EXPRESS-I MoxeTr ObITh UCNO/b30BaH KakK SI3bIK BbIBOAA JaH-
HbIX VIS OTOOpaXeHU 4ACTU MJIM BCETo COAEPXKMMOIro 00beKTHON 0a3bl, BOCIIPUHUMAEMOI0O YEJIOBEKOM,

B 3aBUCHMOCTH OT Pa3BUTOCTH OOBEKTHOI 0a3bl, oTOOpaXxaeMble OOBEKTHBIE HNPEAMEThl MOTYT MJIU HE MOTYT
BKJIIOYATL 3HAYEHUSA BBIYHCISIEMBIX U MHBEPCHBIX aTpubyToB. OJHAKO, 10 MEHBIUEH MEpe UMEHAa POJIENH 3TUX aTpHU-

OYTOB BBIBOOUTH HEOOXOAUMO.
EXPRESS-I-xoHcTpykuns MODEL cnpoekrupoBaHa mwist 0OTOOpaXKeHUsI COBOKYITHOCTU OOheKTHOM Oa3bi.
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F33TectupoBaHue fnporpaMMsbl (Kojaga)

B naeane peanusauusag 0OObEKTHON 0asbl A0/XKHA 00eCneynBaTh GYHKUUOHAIBHLIC BO3MOXHOCTH ISl OLCHKU
BCEX OrpaHMYeHU Ha o0bekTbl U Tunbt EXPRESS, KoTopble Moryr OBITH NpeicTaBIeHbl NpeaMeTaMi Wi 3Haue-
HUIMHU B oObekTHON ©Oaze. Hanpumep EXPRESS-cxema Moxer coacpxartb onpeaciacHue odbekra (ENTITY),
BIJIIOYAOIIEE BHIYUCIAAEMBINA aTpUOYT U orpaHuvdeHMe Ha BblYMCAsieMoe 3HayeHue. OObekTHAs 0a3a Ao/KHA 0bna-
11aTh BO3MOXHOCTSIMM KAaK OIIpeAeJiEHNsI BbIUUCAAEMOro aTpyuOyTa, Tak ¥ UCKIIIOUCHMS JIOOO0ro npeamera JaHHOro
kiaacca ENTITY, 3HaueHUst KOTOPOro He YAOBJACTBOPSAIOT OrpaHnyeHusM. st 3Toro tpebyercss nporpamMmMa Ha Ka-
KOM-JIM0O s13bike mporpaMMupoBaHns. EXPRESS-I MoXeT UCIonb30BaThLCS NpU BBOAE AAHHBLIX JUIA TECTUPOBAHUSA
TAKOW NPOrpaMMbl.

JIpyruMu npuMepaMy nporpaMmm (KoaoB) sIBJISIFOTCS

- onpejenaeHye 3HAYEHU UHBEPCHBIX aTPUOYTOB,;

- IIPOBEPKA YHUKATBLHOCTU OFpaHUYEHUN HA COBOKYTITHOCTDL IPEIAMETOB;

- nporpaMMma peanusaunu onpenciisicMbix B EXPRESS npasun (RULE).

3aMeTuM, YTO BTU TUNDBl DYHKLIMHE HEOOXOHIMMbBI TAKXKE IUISi CUCTEM TeCTUpOBaHus (usndeckoro Qaina M
APYIUX BUAOB MPOLIECCOPOB OOMEHA NAHHLIMU.

F.4 IMpumepnr nannbix, oTamunsix oT EXPRESS

[Tockonwsky ak3eMmuisipsl 00bekTOB EXPRESS-1 nMelor dopMy nouMeHOBAHHBIX KOPTEXEH, X MOXHO MC-
MOJb30BAaTh TaKXe AJIA OTOOpaXeHUsl IPeAMETOB WM 3anuced w3 s13bikoB, OTAMUHBbIX OT EXPRESS. Hanpumep
3K3EMIIAPbl CU-CTPYKTYP MW COCTOSIHUM NPEAMETOB, NPEACTABRISIOUIME CODONM 3K3EMIUISIPH KJIIACCOB OOBEKTHO-
OPUEHTUPOBAHHDBIX $3bIKOB TUMA CH++ unu Bidesb, MOryT ObITh oTOOpaxeHb! npu nomouit EXPRESS-1. Anano-
ruyHbiM obpaszoM, EXPRESS-I MoxHo ucrnions3oBarts B KQUeCcTBe MEXaHWU3MA OTOOPAXKEHHUS B sI3blKaX, MOIAEPXKM-
BAKOILIUX (PperUMDbI.

IITpumep 71 — Crpykrypa Ha si3bike CH MOXET ObITh ONpPEAc/icHa CACAYIOUIHUM O0PAa3OM:
struct point {
int x:
Int y;
b
Dx3eMnaap Ha sa3bike EXPRESS-1 nns aT1oit ¢cTpykTyphl MOTr ObITh NMPEACTaBiEH B BUJE!

pl = point {x -> 10;
y -> 20;};

361K MOXHO MCIOJbL30BATH JUIS1 NMPEACTABJACHUS TADIUYHbBIX JAHHBIX U3 PEJISIUMOHHBIX 0a3 JAHHBIX, /1€ WUMSI
00BEKTA IKBUBAJIEHTHO UMEHU TAOJUIIbI, 2 KAXJbIH 3K3EMIUISAD ABJsieTCS (MACHTU(PUUUPYEMOHN) CTPOKOH B TA0IU-
e, JU60 ceTu B 00BbEKTHO-OPHEHTUPOBAHHBIX 0a3 JIaHHBLIX. B apyroM ciayuyae s13bl1Kk MOXET ObITb UCIOJbL30BAaH B
kavecTBe ¢daina mns gaHHbX [GES (MeXxayHapoaHOro CTaHAAPTHOro ooMeHa rpa)MyecKUMMU JAHHLIMU), HE3ABU-
CUMOT0 OT (popMaTta NMpeaCcTaBICHUS.

[TpuMep 72 — Tabnuua penssuMoHHON 0a3bl AAHHBIX MOXeT ObITh onpejeneHa B SQL cieayouinM odbpaszom:
CREATE TABLE PART

( ID CHAR(6) NOT NULL;
PNAMEL CHAR(20) NOT NULL;
COLOR CHAR(6) NOT NULL;
WEIGHT  SMALLINT NOT NULL;
CITY CHAR(15) NOT NULL;

PRIMARY KEY ( ID ) ;

DK3eMIUISIpbl ABYX CTpoK HanosHeHUs Tabnuubl PART moxHo npeacrasuts B EXPRESS-I creayromnMm 006-
pa3oM:

part towl = PART{ID -> "p33-;
PNAME -> *Nut’;
COLOR -> *Red’;
WEIGHT -> 12;
CITY -> 'Parns; };
part_ tow2 = PART{ID -> *p8°;
PNAME -> *Washer ;
COLOR -> *Green’;
WEIGHT -> 4;
CITY -> *Rome’; };
[Tpumep coBepllEHHO MHOrO Mcnosb3oBaHus gaH ['yasuHom [4], kotopbii npemioxun EXPRESS-1 B kaye-

cTBe (opMasibkHOro Mera-sa3blka Wi CemaHTuueckd YHuduuupoBanHoW Merta Mogenn [5], Oasupyroieicsd, B
CBOIO OYepelb, HA JIOTUKE MPEaIUKATOB.
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[MTPUAOXEHUNE G
(CIIpaBOYHOE)

TexXHHYeCKHe MoaxX0abl

B JaHHOM MpPHJIOXEHHUHN OINMMUCAHbI HEKOTOPLIE TEXHUUECKUE NOAXOAbI, UCIMOJB30BAHHBIE MPU pCriIaMEeHTAUNY
TpedoBaHUH K sa3biky EXPRESS-I, onncanHomy B HactosiuieMm ctaHpapte. Hacrosuii MaTtepuan cogepXUT XpoHO-
JTOTUYECKOE U TEMATHUYECKOE ONMUCAHUE NUCKYCCHUI IO BONpOCaM peraraMeHTanu TpetoBaHui K A3blky EXPRESS-]
U pe3yJibTaTbl IPUHATBLIX MO JAHHBLIM BOIPOCAM pelleHUH.

Aspik EXPRESS-1 0b11 pazpaborad B Havane 1990 r. ¢ uenblo yaoBaeTBOPEHUSA NOTPeOHOCTEN NOAL30OBATENCH
B HATIMCAHMUU MPOCTHIX MpumMepoB nporpaMm EXPRESS-monenen, npuMmeHseMbix 11 MpoBepKU U MOHUMAHUS MO-
nejicl. B CBsA3M ¢ 3TUM OMMCAHME SI3bIKA OTPAHUUYUBANIOCH TOJBKO OTOOPAXEHKUEM 3K3eMIUIIpOB 00beKTOB. [lepBbie
BEPCHUU JIOKYMEHTA IUIAHUPOBAJIMCH KAK AONOJHEHME K cripaBoyHoMy pykKoBoacTBY no si3siky EXPRESS (I'OCT P
MCO 10303-11). Ilo3znHee onucanue A3bika OBLIO CYLIECTBEHHO PACLIUPEHO.

G.1 ADcTpakTHBIE KOMTPOJbHBIE MPHMEPDI

Can-/Inero, anpeas 1991 r.: Asbik EXPRESS-1 coorBeTcTByeT cBOEMY HaszHaueHUIO, HO MOXHO JIA €r0 pacliun-
PUTb [UTst pabOThI ¢ KOHTPOJbLHBIMY NPUMEPAMH, HANIpUMep A1 ollpeneacHUs napaMeTpU30BAHHbBIX 3K3EeMILISIpOB?

Oobcyxknenne/Pemenne: Cieayroliasg Bepcust OyaeT paclUUMpeHa B COOTBETCTBUM C OAaHHBIM NPCIIOXEHHUEM.
KpoMe Toro, xors gu3nyecKUMn (gaii He Nno3BONSeT BKIOUYATh HEe3aBUMCUMbIE 3K3eMIusipbl TUNOB (TYPE), Ob110 Obl
KenateabHo ux sxiatwodeHue B EXPRESS-1, ytobnl apyrue Buabl peanusauuu craHaapros cepuu ['OCT P UCO
10303 (MCO 10303) morau ux paccMarpuBaTh B Ka4yecTBe NMPEAMETOB [1€PBOro KJacca.

G.2 Csase ¢ EXPRESS
Camnopo, mons 1991 r.: Hackoabko TecHou noyixkBa ObiTh ¢BaA3L Mexay EXPRESS-1 1 EXPRESS? Tenepo,

[IpyU ODECHEUYCHUU OTIMCAHMSI KOHTPOJbHBIX TIpuMepos, ciaeayeT v cuutath EXPRESS-I Gonee opucHTHpoBaHHBIM
HAa KJ1aCC KOHTPOJBHOIO NMPUMEPA, YeM Ha KJacc METOL0B ofnucaHus?

Oocyxpeune/Pemenne: SA3pik EXPRESS-1 oueBuuHo HyxpaeTcss B TecHON KOppensiUMU € CYLICCTBYIOLUCH
nekendeckod sizblka EXPRESS, a takxe ¢ ero BoamoxHbiMK paciupeHnssMu B EXPRESS Bepcun 2. Bo3moxHo,
CI'0 CJICAYET COXPAHMTL KaK KJIACC JOKYMEHTA 110 MEeTOJaM ONMUcaHust (MeTOJ a3blKa 155 onucanus ). OIHaKo, YTO-
ObI MOAUEPKHYTH Pa3ZHULLY MeEXAY OMUCAHUIMU MHGOpMALUMOHHON Moaeau (Hanpumep, EXPRESS) u onucanvsamu
peaM3aluuu U (Mhn) tectupoBaHus, onucanue EXPRESS-1 cnenyet BolaeuTh B OTACABHBIA JOKYMEHT, a HE BbI-
nyckarb 8 Buae npuaoxeHust Kk EXPRESS. PI'3/I13 o6patunace B Carinnopo k Cekperapuary TK 184 (PMAG) ¢
npocbOOM BeLACJUTL onmucaHue EXPRESS-I B ortaenvHbit goxkymenT. [lo nybaukaumMmu B BUAC HOKYMCHTA C KOH-
KPETHBIM ODO3HAYEHUEM €r0 CJACAVET MEPENnUChiBaTh B BUAE OTACHBHOIO IOKYMEHTA, 4 HE B BU/IE MPHUIOXKECHHUS.

G.3 CcblIKn Ha npeamMeTsl

Cannopo, uwoap 1991 r.: Ilouemy umeeTcst 3Hak “@” nepes CCbUIKAMU Ha O0OBEKT MJIA TUN?

Oo0cyxaenune/Pemenune: [ 1aBHBIM MOXEJIaHUCM NpU pa3pabOTKeE sI3bIKA SIBJISLIOCHh YCTAHOBIIEHHE JIEKCHUUECKO-
ro pasnnyus Mexiay o0JacTAMM 3HAYEHMH. DTO MOAPA3YMEBAET, UTO JIEKCUYECKOE [IPEACTABIEHNE 3HAYEHUA HOJIXK-
HO, HACKOJIbKO BO3MOXHO, YKa3bIBaTb COOTBETCTBYIOMLYIO 00JacTh 3HaueHust. [TooaTomMy 3HaK “@" UCnonb3yeTcs As
YCTAHOBJIEHMST OTJIMYMS TOrO, YTO B SI3bIKAX INMPOrpaMMHPOBAHUS HA3LIBAETCS YKA3aTEAsIMH, OT JPYTUX 3JNEMEHTOB
3HAYEeHUH, HANpUMep LIENOUUCTEHHbIX U NEPEMEHHbIX.

G.4 Arperanum
Cannopo, wioap 1991 r.: HyxHo iim nekcnyeckm 0b03HavaTh obyiacTh 3HAYCHUA KOKAO0I0 Buaa arperayun? 1o

eCTh CJedyeT JIEKCUYEeCKU paszindyarb MyJbTUMHOXecTBa (bags), cnincku (lists) 1 HaDophl (sets), TaK Kak BCE€ OHH
OTAUYAIOTCH OT MAacCUBOB (arrays).

Oocyxaenue/Pemienne: BoO3MOXHO, HO 3TO YCIOXHUIAO Obl s13bIK. Ha JaHHBIAH MOMEHT CO3[dH $i3bIK, OMKUCHI-
BAOUIMM pasznuuug Mexay arperaumsiMu GUKCUPOBAHHON U NMEPEMEHHOM IUIMHLI B KayecTBe MEPBUUHOM XapaKre-
PUCTUKHK noBejeHusi. BHyTpeHHee noBeaeHue (TO €CThb YIOPSIAOUYEHUE M KOMKMPOBAHME) MeHee BaXHO. B moboMm
cyydae, CylLIecTBYeT 0a3opoe AONYIUICHUE O TOM, UTO Bce 00JacTU 3HaUeHU yctaHapauBaloTcest BHe EXPRESS-I.

Cannopo, mwib 1991 r.: HyXHO 11 B 93bIKOBbIX KOHCTPYKUHUSIX UMETH BO3MOXHOCTb YCTAHOBJIEHUST MAKCH-
MaJILHOTO YUCJia CUMBOJIOB B CTPOKE, I'PAHULL MacCHBa U T.J.?

Oo0cyxnenne/Pemenne: Het. MiMeeTcss 6a30B0¢ J0IYIHIEHUE O CYLIECTBOBAHUK KOHUENTYAJILHON MOJeaN (He
ob0si3aresibHO onucaHHoi Ha si3bike EXPRESS), kotopast onpejenser 3t xapaktepucTUKU. A3bik EXPRESS-1 nc-
[HOAb3YETCH WIS OTOOPAXKEHUS COBOKYITHOCTU NPUMEPOB KOHLENTYAILHON MOIEIN.

(.5 Crpoxosbie 3HaMeHHA
Camnopo, vwouab 1991 r.: Cneayer M paccMarpuBaTb BO3MOXHOCTb BKJIKOUCHHS HOBBIX CTPOK B CTPOKOBBIE

3HAYEHUS B [MPOTHBOIOA0XHOCTL A3bIKy EXPRESS?

Obcyxnenne/Pemenne: EXPRESS MOXHO paccmarpuBaTh Kak s3bIK (KOHLENTYallbHOrO) OINpPEAEAeHUsI, U B
3TOM CMBICJIC CTPOKa MOXET OblThb HeorpaHuueHHoOU WTMHBI. EXPRESS-I OnMxe K g3bIKy peanvzanuu no KpamHeu
Mepe B CMbICE CnocobHocTH OTOOpaxarTs CTPOKOBBIE U Apyrde 3HaueHuss. Marepuan (HanpuMep, Oymara, dKpaH
MOHUTOpA), HA KOTOPOM OTOOpPaXaloTCst JJaHHbIe, orpaHuueH B pa3Mepax. [TosToMy obecrneunBaeTcss MEXaHU3M pa3-

OMEHUS JUIMHHBIX CTPOK Ha Dosiee KOPOTKHUE C LEJbIO X OTOOpaXEeHUS.
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G.6 TecTuposanue ¥ NpUHATHE MOJEJIH

Camnopo, moab 1991 r.: Xors nanHHas Bepcuss EXPRESS-1 v noanepxuBaer onpeaenesue abCcTpakTHOIO
KOHTPOJbHOIO NMpuUMepa, JOCTATOYHO JIM 3THX CpeACTB?

Obcyxnenne/Pemenne: Met He 3HaeM. McxonHble JaHHBIe M TpeOOBAHUS K TECTUPOBAHWUIO aKTMBHO H3yya-
I0TCA, HanpuMep pykosoanteneMm PI6.

G.7 Pacmupense BO3MOXHOCTEH KOHTPOJBLHOTO NpUMepa

B nepuon ¢ viona 1991 r. no uoHb 1992 1. 6bIM NOJNIYYEHB! TPU HOKYMEHTA, OTPaxarollle MOo3ULIMYA 4YICHOB
PI'6 B oTHOWIEHHH TPeOOBAaHUN K BO3MOXHOCTSAM KOHTPOJbHBIX TIPUMEPOB:

- Mark Davies, Requirements for an Instantiation Language for EXPRESS, CADDETC Document
D/91/0037, 9 October 1991;

- Mark Davies, EXPRESS-1 Requirements, TC184/SC4/WGS5/P3 N??2, 22 January 1992;

- Paul Bell, Enhancements needed to EXPRESS-I to support ATC development, CADDETC Document
CTS82/92/L/001/t, 1 June 1992.

[TocnenHui M3 3TUX OTUETOB (PAKTUUECKH BKIIOYAJ COAEPXKUMOE TIPEALIAYHIMX U ObUT ropasno 6osee cyuiect-
BEHHBIM JOKYMEHTOM.

Asbik EXPRESS-I 6611 Moauguuyposan B nioHe 1992 r. ¢ yuetom tpeboBaHMi, TIpel/IOXKEHHDBIX B 3TUX OTYe-
Tax. JTO IPUBEJO K KOpEHHOMN IepepaboTke JOKYMEHTA.

G.8 CoorsercrBue a3bliky EXPRESS

Ha Bctpeue B JlonnoHe (uionb 1992 r.) 6pin paccMoOTpeH JOKYMEHT OT HIoHS 1992 r. ¥ cornacoBaHbl He3Ha-
YUTEJIbHBIE TEXHUYECKUE U3MEHEHMSI B HEM.

OaHOBpEeMEHHO, NOCKOJIbKY AOKYMEHT KOPPEKTUPOBAJICS C LUEJBK BKIIOUYEHHS STHUX U3MEHEHHMH, OH ObL1 pe-
JAKUWOHHO U TEXHUUECKH CTPYKTYPHMPOBAH B COOTBETCTBUM C NpPoeKTOM cTaHaaprta Ha sa3bik EXPRESS. B pesynb-
TaTe B HEro ObIIM BHECEHBI OCHOBHBIE M3MEHEHUS B YacTW BBelJeHUs Habopa cuMBoioB o MCO/MBK 10646-1.

G.9 OnviTHAg anpodanusn

Ha Bcrpeue B Hannace B 1992 r. PI'6 pewnna pa3paboraTh ONbITHbIe aOCcTpakTHblE KOHTPOJBHBIE IIPUMEDH
Ha ocHOBe Bepcuu EXPRESS-1 or Hog6pst 1992 r. DTy skcnepuMeHThI OTUACTH NMpPEAHa3HAYIKUCh U1 onpenesie-
HUSA NOCTAaTOYHOCTU TpeOOBAHUM K S3bIKY ONMUCAHMS abCTpaKTHBIX KOHTpOJIbHBIX npuMepoB (ATC), a Takke UIA
BbLISIBJIEHUS OOMOJHUTEJILHEIX TPpeOOBAHUN U, NPYU HAJIMYKUHK TAKOBbBIX, - JOKYMEHTHPOBAHUS 3TUX TpeOOBaHUI.

B sT0o Bpemsi PI'6 yxe pacnonaraga HEKOTOPBIMM IOINOJHUTEJIBHO NMPEUIOKEHHBIMU TpeGOBAaHUAMM, HO OBLIO
pEelLIEHO HE BKIKOHATL UX B A3bBIK (32 MCKIIIOUMEHMEM MNPEACTaBICHUSI UX B (pOpME 3aMeyaHM B KOMMEHTapHUsXx K
ONBITHBIM TECTaM), MOKa pabGoTa 1o ONMBbITHBIM KOHTPOJILHBIM IIpMMeEpaM He Oydetr paccMoTpeHa B Havasne [993 r.

3aTteM ObLJIO OTMEUYEHO, YTO HE OMnpelejeHO OToDpaXeHHe rnepeodnbaBasgeMbiXx aTpudytoB. Kpome Toro, 0OBUI0
OBl IMOJIE3HbIM BBECTH B KOHTPOJILHBIA NpUMeEp 00ee YeTKOE pa3Myue MexXIy JaHHbIMHM YIIPpaBJIeHUs] U TECTUPOBa-
HUsl. D10 pelneHo A00aBUTh Hedocrtawllee orobpaxeHue W BBeCTH KOHCTpYKLHIO REALIZATION. be3 yuyera
3TUX U3MEHEHUIH, ONMMCAHHE SI3bIKA JOJLKHO ObIJIO OKOHYATEbBHO OPOPMUTHCS K Hayany 1993 r.

G.10 Pacmmupennsa andasura

Hannac, oxradbpes 1992 r.: B Bepcuu 2 EXPRESS uMeetrcss TpeboBaHMe MO NOJAepXKKe HEaHMMHHACKUX anda-
BUTOB B KOMMEHTapUAX U UACHTH(HUKaTOpax. I10 TpebdoBaHHe TakkKe NpuMeHUMo K EXPRESS-I.

Oocyxnenue/Pemiene: KoHKpeTHbIX NENCTBUM HaMeueHO He Oblio. BkiioyeHWe JaHHBIX TpeOOBaHUH OyueT
pacCMaTpuUBaThbCsi M BO3MOXHOE pEUICHHWE MOXeET ObITh BKIKWOYeHO B ciaeayvioliyio (1993 r.) Bepcuio TpeOoBaHM K

A3bIKY.

G.11 Orobpaxkenue cynmepTunon
Iaian Morison, aexadps 1992 r.: B EXPRESS-1 xaxabiit EXPRESS-00bEKT HanoMHAETCA KAK CIOXHBIA 3K-

3EMIUISIP C OTAEJAbHBLIM MICHTH(MUKATOPOM M OTHOLUEHHUSIMH CYMEePTUNI—TOATUI, OOBSABIAEMBIMU IMOCPEACTBOM
“ykazareneit” SUPOF v SUBOF. D10 npuBOoAUT K NMOAOEPXKKE IBYX HEBEPHBIX NPEACTABIICHUIA:

a) YTO OOMH 3K3EMILISAP UMEET HECKOJILKO BO3MOXHBIX UICHTH(DHUKATOPOB,

b) HeE HMCKIKUYAETCs BO3MOXHOCTH TOTO, YTO OAHO U TO XE€ MHOXECTBO 3HAYE€HHW CYNEPTUIIa COBMECTHO

HUCITOJIb3YETCS HECKOJBKUMM IK3EMIUISIpAMH NOATUIIA.
[Ipemnaraercsa npeacTaBIsiTh CJIOXHBIH 3K3eMIUIAp aHATOTHYHO onpeaensieMbiM Habopam B EXPRESS:
il = med&sibling {
g name --> 'GQran’;
p name --> 'Dad’;
my name --> ‘self;
s name --> 'Sis’; };
Oo0cyxnenne/Pewmenne: [loxoxe MMEIOTCA TpU OCHOBHBIX BapHaHTa OTOOPaXeHUS 3K3EMIUISIPOB CYINEPTHUIA:
a) MIEHTUPHUUUPOBATL JIUCT KW HACJACHOBATH Bce aTpuOyTHl — npobiaeMa B TOM, UYTO U3-332 KOHCTPYKUMH
ANDOR B03M0OXHa MHOXECTBEHHOCTDb JINCTHEB;
b) MIEHTUPHUUUPOBATL KOPEHb (CaAMBI{ BEPXHUM CYMEPTUI) M ABUraThCsl B HaripaBI€HUH aTpyuOYyTOB I1O-
TOMKOB — Npo0bJieMa B TOM, YTO BO3MOXHA MHOXECTBEHHOCTb KOPHEN M3-3a MHOXECTBEHHOrO HacCJICJOBAHHS;
C) TPaKTOBAaTh BCE KOMITOHEHTbLI OXMHAKOBO.
brin BeIOpaH TpeTHH BapUaHT, INMOCKOJLKY OH INOApa3yMeBaeT, YTO He TpeOyeTcst onepupoOBaTh CO CIliElMaNib-
HbIMHU ciayyassMu. Kax Bbl 3aMeTH/IM, CHHU3Y 3TO O3HA4YaeT, UTO eOIUHCTBEHHBIH CIOXHbBIH 3K3EMIUISIP MOXET UMETD

74



ocr p UCO/TO 10303-12—2000

HECKOJIbKO BO3MOXHBIX MaeHTUdnKaTtopos. PakTUyecky Bce OHU SBIAIOTCS NEpEUMEHOBAHUAMM APYTr Apyra U MoO-
ryT ObITh BbifiRJIEHBI NMpoxoxacHueM 1o ccbikaM SUPOF u SUBOF B EXPRESS-I.

Eciu cMoTpeTh Ha 3TY ¢CXeMy CBEPXY, TO 3K3eMIUIAp aTpUOyTa HEKOTOPOro APYroro odbeKta MOXET CChiaTh-
Cs HAa COOTBETCTBYIOILMHA TUI 3K3eMILIgpa 00beKTa B KOMIUIeKce cyrnepruna. Hanpumep, atpubyr tvuna sibling Mo-
XET cCbaThC Ha 3k3eMIuisap sibling (M OH Mmony4yaeT npu 9TOM BCe APYTrUe CChbUIKHM B KOMILJIEKCE).

JK3eMIUIAp, 00pa3yolMi YacTh OJHOIO KOMILJIEKCa CYIMEPTUIa, HE MOXET OOpa30OBBIBATh YACTh 3K3EMILIApA
IPYroro KOMILIEKCa CynepTuna. 1o JO/DKHO OBITH YETKO 3aMMCaHO B PYKOBOJCTBE MO SA3BIKY.

G.12 KommesTapuu no roaocosanuio 32 CD—1995
Onucanue s3pika EXPRESS-1 6b110 npeanoXeHo WIS roloCOBAHUSA B KAa4eCTBE MEPBOH pelakiiMH MpPoeKTa

ctaHaapta (CD) B 1995 r. M3-3a Gonbiuoro pasHooOpa3us 3aMedyaHUl, IBUBILIUXCH PE3YJIbTATOM I'OJOCOBAaHUS, OBbI-
no peuwieHo u3gaBate EXPRESS-1 xaxk texHuyeckui otyer, a He Kak ctaHaapT. OCHOBHLIM IMTYHKTOM PACXOXIEHUS
BO MHEHMAX TOJIOCOBaBIUKX ObLT pa3nena A3biKa “abCTpaKTHbIH KOHTPOJBHbBIH NpUMEP”: HEKOTOPLIM OH TOHPAaBHII-
Ca, AJId APYrUuX OH ObLJI HEITPUEMJIEM.

JokyMeHT Buaa TO (TEXHUUECKMHA OTYET) BKIIOYAET MHOIO pPeJaKLUMOHHBIX U3BMEHEHMH, NPELIOXEHHbBIX IPU
rojiocopaHuy 3a CD, u Apyrux pegakLHOHHBIX M3MEHEHUH, YTOYHSIOIMX NOHATHA. BeUIo caenaHo ogHO JONOMHHU-
TEJIbHOE TEXHUYECKOE UIMCHEHME, a B LIEJIOM JOKYMECHT OCTAJICS TAaKUM, KAKMM OH PaCCLUIAJICS ISl TOJIOCOBAHMS.
Jlanee npuUBONATCA OCHOBHbBIC TEXHHUYECKUE 3aMeYaHUs, NMOJYYEeHHbIE TP TOJIOCOBaHHUU.

G.12.1 ObecneyeHUue XKOHTPONBHOIO NpuMepa

BenvkoOGpuTaHust onobpuiia MaTepral U UCHOJAb3YET €ro;

(DpaHLMg MMela HEKOTOPble TEXHUUECKUE 3aMeYyaHus.

Hekotoprie npencraBurenn CILHA xoTtenu MCKIOYUTbL U3 g3blKa 3TY YacTh, TOT[A KakK Apyrue oulylanu ee

HEJIOCTATOYHYIO NIpOpadOTaHHOCTD.
3a uckmovyenueM EXPRESS-I, B cepnu UCO 10303 (I'OCT P UCO 10303) Het dpopManbHOro s3bika IUis

abCTpaKTHOro KOHTpOJbHOro npumepa. OnHako, nockoasKy PI'6 moka He MMEET NnoJIHOro MHOXeECTBa TpeboBaHMiA
K TAKOMY S3bIKY, B YaCTHOCTH, OTHOCUTEJILHO TECTHPOBAHUA peanusauuid, oasupyiomuxcss Ha SDAI, Bo3MOXHO
NpexXAeBpeMEHHO CTaHAapTU30BaTh AaHHYIO YyacTh EXPRESS-1. B 0CHOBHOM, 3TO 3aKJIIOYEHHUE U TPHUBEJIO K TOMY,
4yTOORI M3JaBaTh OMUCAHUE S3bIKA B KayecTBe 1O, a He cTaHAapTa.

G.122CnoxXHble 3K3eMNnagapbl 0O0BEKTOB
[lopropsaloleiics TeMOil B KOMMEHTapUAX psda CTpaH MPH roloCOBAHHH ObBUIO HENPUATHE METONAa HAIOoJHE-

HUA CJOXHBIX IK3EMIUIAPOB 00beKTa (TO €CThb KOrla 3K3eMIUISp ABIASETCS uepapxuMen HaclienoBaHus). KoHceHcy-
COM TOJIOCOBAHMUA ObIJIO PELICHO, YTO Yy 3K3EMIUISIpA J0JXeH ObITh eAMHCTBEHHbIN MIeHTUDUKATOP. DTO 3aMedaHue
ObLIO NPHHATO B A3bIKE, KOTOPbIM, KaK OIMUCLIBACTCH TEHEPb B HACTOSLUIEM CTaHIapTe, ONpEHEsieT eAUHCTBEHHbIH
UICHTUPUKATOP UTS CIOXHOIO 3K3eMIUISIPA.

G.1233Kk3eMnasapsl TUNA

IIIBeiiniapus Bo3paxaaa IPOTUB BO3MOXHOCTH UACHTU(MHKauuy 3K3eMiuisspoB EXPRESS-koHcTpyxkumii, or-
JTUYHBIX OT OOBLEKTOB.

EXPRESS ucxomur u3 npeanonoXxeHusl, 4TO KaXAbiA 3K3eMIUIAp 00beKTa (B 00ObeKTHOM 0a3e) OyAeT UMETD
YHUKANBHBIH HACHTU(PHUKATOp. B OOBEKTHO-OPHMEHTHUPOBAHHOK TEPMUHOJMOIMM OH HaspiBaeTcss 0Oid—Object
Identifier, OagHako EXPRESS Huuyero He roBoput oTHocuTenabHO HiaeHTUdUKaropoB (Oids) s HeoOBLEKTOB: HHU

3anpeltaeT Ux, HU JOMycKaeT UX CYiLeCTBOBaHUS,
OnHo# n3 uencit npoektupoBaHust EXPRESS-1 6v110 obecrieuerye BO3MOXHOCTH AEMOHCTPALIUU 3K3EMILIS -

POB TaK, KaK OHM MOIJM Obl ObLITE MPECACTABNCHBI B HEKOTOpOoH 0O0BeKTHOM 6aze (kotopyio EXPRESS HazbiBaer
peaninzauueil). EXPRESS He onpeanensier cpeay peainszauuu. [loatoMy pa3paboTuMK MOXET BbiOpaTh KaK XpPaHUTH
IK3EMIUISIDBI JAHHBIX, JaBath yHukKanbHble Oids mia noagepxky 3k3eMiuigpoB 00bekToB. EXPRESS-I npenname-
peHHO pacnpoctpaHser noHatue Cid Ha apyrue BUABI 3K3eMIIsipoB. Aanik Smalltalk aenaet Toxe caMoe, paccMmar-
pUBAast BCe KakK npeameT. Paszymeercs, He TpeOyeTcs, 4TOOBl BO3MOXHOCTU KACHTUQUUHUPYEMBIX 3K3IEMITAAPOB HE-
OOBEKTOB MCITOIb30BaTUCh, HO OHU B fI3bIKE UMEIOTCH Ha CIyyal HEOOXOOUMOCTH.
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IIpenMeTHBIH YKa3zaTenab

aADSIIact (3APCICPBUPOBAHHOE CIIOBO) cuuuuttureninittiiistseerasaertnsssetensserssneaseesssssesesssnsensssssssssseemseenseeeeresnsresesasneeennens 12.10
aggregate (3APEICPBUPOBAHHOEC CITOBO ) ...uuiuiitvnreeenenrerirtrnraenetvensenernsaeeetntentasrnsrnsnsenteetseesnenssnsnsenteasnssnesssnsensans 9.2, 12.3
al1aS (BAPEIEPBUPOBAHHOE CITOBO) «..uvtitirirniniainrneierensntnenaenesersssesnsneuetnensssnsestsstaenseentarsesnsensnesssstssnsnrssansneenenrnenns 11.3
ANd (BAPEIEPBUPOBAHHOE CITOBO) 1viueiitin s ettt ettt e st asae e eaesesrensararen e easnsetseeaseen e aertasnserssrasnsnaraeaserarernrns 12.10
andor (3aPE3CPBHPOBAHHOE CIOBO) .....uuiuiininittiieettra et et eie s en e e s et etaeeneansaase e ta e e ta e v et e et taersrasaea e anreanss 12.10
ArTay (3APEICPBUPOBAHHOEC CITOBO) ..iuiiniiinititi ittt eee sttt m et e eenetn s st s tassaeasnetatnaensessnreaenstarneensenseaennens 12, 12.3
Dag (APCICPBUPOBAHHOEC CITOBO)..oueuitiininiren ettt ettt e ettt e tars e er e et aren e asnran ettt aasrasasaenanarasreenseessesnernrearnennss 12, 12.3
DINAry (3APE3CPBUPOBAHHOE CIIOBO) tutvuiutinenereetn ittt eeertesnesttrasrassseserestaesasestatsnsseenen et st s s ere e rers s eeasen s 12.3
D0O0ICaAN (BAPCIEPBHPOBAHHOC CITOBO ) ... tuinittinietitttttn e eneeaeraerneaesnereetaasastesneetantneresetassrsretsesasenerssnsrasnessaraseneraesns 12.3
Call (3APEICPBHPOBAHHOE CIIOBOY) .uvviitniiniintiniitietetee it eetttt ettt asaasa e rae s eaetanaaasene s e en e st esnreneeneraeeesearererenessenens 10.3
COMSE-C (KKOHCTAHTAJ evuveunirnrrnereneenrinerneaesasrastrssaessasesnsensssnssennsrasssnnseenstunesansrsnennnenrenassnsesnsssnsrnnsenesseseeeseenssnesnns 8.1.6
constant (3APE3CPBUPOBAHHOEC CIIOBO) ...uoviniintinrinerttun i ersenteasesereeesntssenteeee st s seaansteaearoaenserearernasns, 8.8, 12.1, 12.7
context (3aPEICPBHUPOBAHHOE CITOBO) vuvuininineesenernenenrnsneenenesenesssnssesenereeneeesns 9.1, 9.3, 10.3, 11.3.5, 12.9.3—12.9.5, F.2
CrItera (3aPE3EPBUPOBAHHOEC CITOBO) . vuuninienirerisiinsiesnenessessssssesseresnseasssssessssnssssessssess s as s e s s s rasasssas e ramnssneae, 9.3.4
end-conteXt (3APE3EPBUPOBAHHOE CIIOBO) . vuvnene ettt et e et et et s e e e e e e e e e e e e e e r e e v 11.3
end-Criteria (3aPE3CPBAPOBAHHOEC CIHOBO) ..vuuiuuiutiteieetn ettt e es ettt s e ee e st s st e e e e st e et ea e e e e ee s s e e ennss 9.4.3
end-model (3APE3EPBUPOBAHHOE CIIOBO) ...ouuiveiietiteiitiiete et aeraeateeaetae et esanssts s san et s eaeenn s iassserareenrstretanerans 11.3.11
end-notes (3aPEICPBUPOBAHHOE CITOBO ) ..uuuiniiniitieeit ettt et e e e e e e e et e et e e e et e e 9.4.4
eNd-purpose (3APE3CPBUPOBAHHOEC CITOBO) ......veuitiin ettt ettt ettt e e et et s sttt st s s s s esa st s anesasn et st en e e aeneenrannen. 9.4.1
end-realization (3apC3CPBHUPOBAHHOE CIOBO) .. .uuiiuiitiniittitteinetn it teaae et e etar e st et e s e te et e e et e e e e et e e e et aneeeeass 9.5
end-references (3ape3ePBUPOBAHHOE CIHOBO) ...v.ivuienee it iis et ie et e e et te e st e e e et e e e e s e e e s e e et ener s eneanenass 9.4.2
end-schema-data (3ApE3CPBUPOBAHHOE CHOBO) .....vvueiinireienereineentereern e trn ettt ettt esaeee e et teaar e aeeaaerre, 11.3.17
end-test-case (3APE3EPBUPOBAHHOE CITOBO) touivuiininintinirrernteteaeiernerarsttaseseas s e ta et st e e st st e et restneeaaanns 11.3.20
ENTILY (3APE3EPBUPOBAHHOE CIIOBO) ..oiuinininirieiie it et e ettt e st en e st aas et e e e e anans 7.1, 8.7, 12.1, 12.8, 12.10
enumeration (3APe3CPBUPOBAHHOE CIOBO) ..oouuenintiter et eee st er e e et eararenaamreearaenrenss 7.2, 8.6, 12.1, 12.5, 12.6, 12.9
FAISE (KOHCTAHTA) ...inie it et ettt et et et e et s et et e e et e e e e e e, 8.1
funCtion (3aPE3EPBUPOBAHHOE CITOBO) . .ouiuninn ettt e et e e e e et e e e e et ettt e, 12.1
EENETIC (BAPEICPBUPOBAHHOE CITOBO) . uuuuunitittnirenteen e ea i ts et e st a st ta et e e as e e e e e e et et e et e ranas 9.2
IMPOIT (BAPEIEPBUPOBAHHOEC CITOBO) oivvine ettt ettt et e et e et e e e et e e e et 10.3
INtEZET (3APEBEPBUPOBAHHOC CIHIOBO) 1oovitiittite it ettt ettt tasa e et eenes et entn et eata s s rsea s e s et an et eaanear e raeeaans, 12.2, 12.10
11St (3APEBEPBUPOBAHHOE CITOBO) .ottt ettt e e e et et e e e et e e e e e e e e e e et et e e et ens e 1201, 12,2
[0Z1CAl (BAPEICPBUPOBAHHOEC CIIOBO) ..uiuiinenenintteininten ettt enatatn e et e e et tata et etarts et e s et st e tasreneastenetn s 12.2
MOdel (3aPEIEPBUPOBAHHOE CITOBO) ..uuitititini it teaetetteeeeeeaenaen e taras s es e tnenseseneneerenraeeaerneenens 8.10, 11.3.11, 12.9.3—12.9.5
NOLES (3APEICPBUPOBAHHOE CITOBO) .. \uiuitivtinetiirineinrtteninerssierternstestanssesssnseaeatsnesessensmnentssnsreeneretseserennemietermssesernsanennn. 9.4.4
NUMDET (3APEIEPBUPOBAHHOEC CITOBO) ..uivnivniiniinieneeiietneiterreeastaeranesreneratrseranstsrtestersaransrareastatesaesernrseaesnsennss 12.2, 12.10
ODJECHIVE (3APCICPBUPOBAHHOE CITOBO) tuvuiriinrenrnenereenentntseraereraressrrenesesssneessersastssesarntssnesreasesastesesnssrnessrsnrssteeeserrnensnn 9.4
ONEOT (BAPEBEDBUPOBAHHOE CIIOBO) .uutiititen ettt e e e et et et e etseaetaemts s bt tan e een s s aaasr s s e e st ensesraenetnasasaentraeensens 12.10
optional (3aAPE3EPBUPOBAHHOE CITOBO) . .uuvnininieiuirniaetine ettt es ettt etesteatntrernenten it ta st et aetraerar s eseterererarsenenrens 12.3, 12.9
parameter (3APEICPBUPOBAHHOE CITOBO) .uururniuninitnttetnetnianeaetnstssessaserasaaeasansnssn et raeiassaesseaassnsansatnetaeneraesaresrarerereannes 9.2
SV €015 Ton ¥21 2 & 2 ) O PO PO UUSPPPN 8.1.6
Procedure (3aPE3CPBUPOBAHHOC CIIOBO) Luinrrnisirneneineurnrsrsseaserrnssesnesn st raeraseesesastaretrtan e esastsartestaantasarmarnranesanns 12, 12.1
PUIPOSE (3APEICPBUPOBAHHOE CIIOBO ) ...ttt enteat et e e e r et et e et et et aa et et e s e e e e s e et et e e en et e eaatananaseeeaeseannss 9.4.1
QUETY (3APE3CPBUPOBAHHOEC CITOBO) L.ueuinitititiien e re it eteneantes st naesass e aarssasnse s tasesansantntarrasssnanssreneresseaasnennenns 11.3.14
real (3APE3EPBUPOBAHHOEC CIIOBO) ..uuiuiuinireenetneneteternssraessernrnreaetes s rstraseransanastntnrarrasranessesasanrnrasenernanreaneness 12.2, 12.10
realization (3apPE3CPBUPOBAHHOE CITOBO ) uuutuuiutieerirentntitietnsaearattssssnsaentrntesaseataesesassasntaresessrastnssressssasetssensosmsrasasaneres 9.5
reference (3ape3CPBUPOBAHHOEC CIIOBO) ...uunruriuietiureenranrrureeesseenrstsesareassssstasaaseassssanessennssassnssaransensenssrnmemrsernaennsnns 12.1.1
references (3APE3EPBUPOBAHHOEC CITOBO) .uurivniuniuiurreierensinesersnrsneessrasesssuesesersssestenesasnmsnstasmnernesrmtetnerinrsaesensenrasmeenss 9.4.2
repeat (3aPE3CPBUPOBAHHOEC CAOBOJ ..uiuvueiiiitiierenetettiuteaea et steetanreattrasaeneattesesn st tessesntatetreraeatnetnenetsreencnrnssnsinnns 11.3.15
TUIE (BAPE3EDBUPOBAHHOE CIIOBO) couevnvein ettt eueesessensaee e sseaesteensasrasentassesnssasenssacnssstnstararressrntarraensessrnsnss 11.3, 12, 12.1
schema (3ape3ePBUPOBAHHOE CITOBO) t.uvueriiiinisireetrneinenenernierenrtaneenernesernsaenernans 9.1,9.3, 10.2, 11.2, 12.1, npunoxenue F
schema-data (3apE3CPBUPOBAHHOE CITOBO) ..u.uteniniriiiniee s e et tate st aea s et s e s et e e s en s sneaen e eaertaneaansaerernens 8.9, 11.3.17
SEleCt (3APE3CPBUPOBAHHOE CIIOBO) cuuuirietetttetnrarsenseenetnsaenenseetenenssssseetnensneesesarneasnssrarnereterenee, 7.3, 8.5,12.1,12.6, 129
SEt (3APECIEPBUPOBAHHOEC CITOBO) . et ieniininit et e tetr ettt atsaea et easrssasnas e taettnsnessstaneensies s s e rseaerarneneraaeeenenes. 12, 12.3
SITING (3APC3CPBUPOBAHHOE CITOBO) 1.vunititintiseeettntnenataretntssasserareesersternensaemsssenessntsentntseteeeeereetssssetatetnsnsonsiorrenenes 12.2
SUDOT (3aPE3EPBUPOBAHHOE CITOBO .. euuuntutrnrne et eteetsneneeenerseensa e eesasanesntnensantrssaeentaststnssaen e sssansaeaeianernss 8.7.2, G.11
SUbLYPE (3APCICPBUPOBAHHOE CIIOBO) tuuivnininrntninenenrestesensseseaaesstessssesrssenssssnsnsneanessstesetaenseneesnersnnnnns 8.7.2, 12.8, 12.10
supertype (3ape3CPBUPOBAHHOE CIIOBO) .ucvuiuirtirteirieneitenstseaeterssesesstassnssetnsenstarssissssensasmssstssesiserirensins 8.7.2, 12.8, 12.10
SUPOT (3APEIEPBHPOBAHHOE CIIOBO) ..vuenieiiiniiee e esneteaneraeneetetasrtartesssasassteassnetstsaerneasrssrasreeneneerersensanennss 872, G.1]
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(eSt-Case (3APE3EPBUPOBAHHOEC CIIOBO ) ...cutniuitrinereenitentnsasrnsnerntsenstnerenensenss e enesetstnsesrnenestesaststnrienrernars 9.3, 10.3, 11.3.20
1§ (ol 0] (o X213 § v ) O OO PTTTTOROPR 8.1
type (3APEZEPBUPOBAHHOE CITOBO) ..iuiuititt sttt iente e teta et ern ettt en sttt e trtaensasastr s ta et e sa et tnan e taeneaenennnss 7.4, 8.4, 12.

UNIQUE (3APESEPBUDOBAHHOEC CIIOBO) 1uuvititneniniisiessstaaeninssssssstsratsaeaesttesesssnsasmasessenesesssnanstenstornsncasmessneriertesiasioenenns 12.8
UNKNOWI (KOHCTAHTA) ...vinvnietiniiitineeianeeeuenttesaneneatenenstesse s e sesaensssnsnsnsassrarasnsasssassseesesesossnsntnmeeerssssosvasnmnanesenensns 8.1.5
USE (BAPE3CPBUPOBAHHOC CITOBOY) otuuerinetninrntnsirenrrsntuetserssenseraststsessussssssssnenesnestessessoesssrssetsesssstessseesesasensnns 10.2, 12.1.1
USINE (3APE3CPBUPOBAHHOE CIIOBO) 1vuvuireneninenrttnenereneneentseanesenannssse s sss st esa st tnsarassnenerrasasetneneersrssirereneneensnss 10.2
Where (3APE3CPBUPOBAHHOE CIIOBO) ... uuvuiniuietetenineseneeeseesrassesatateserassrs et saaeaaeasntsttsarnss ittt tnstssstararernseeretersesernens 12.8
With (3APE3EPBUPOBAHHOEC CIIOBO) ..euiviininiininieninrnerrneneeniatessteennensrasetssssssstrenstntnesseenssnsesenenersssesensrenrrerne. 10.2, 10.3
537 1895 0. (0] o4 3 SRR e en e e ee e e enea e eaeneneaenan e en et ee oAt a e taro i e anaa et aarn s 11
{0 2 10 £ B R URPTRPTOR D.2
A Ton 0 0 (5 2 (o i £ ). - PRI 11
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