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Bremenue

Crangaprel cepun IT'OCT P HACO 10303 pacrpocTpaHAIOTCS Ha MallMHHO-OPHEHTHPOBAHHOS
MpeIcTaBIeHHe TAHHEIX 00 H3IeIHN H 0OMeH STHMH JaHHHIMH. Ilensio gaBiIgeTcs co3gaHHe MeXaHH3Ma,
NO3BOJIOIIETO ONMCHBATL TAHHEIE 00 M3JEIHMH HA IIPOTLKCHUH BCEro KH3HCHHOIO MUK M3HCIHS
HE3aBHCUMO OT KOHKPETHOHM CHCTeMBI. XapakKTep TAKOTO OMHCAHHS ITelaeT €r0 IPHTOTHHEM He TONBKO
Ing o0OMcHAa MHBAPHAHTHHIMH (DaiiylaMH, HO TAaKCKe M D14 CO3JaHHI 0a3 JAHHEIX 00 H3IcIHIX, KOJIICK-
THBHOTO MOJIB30BaHAA 3THMH 0a3aMH H apXHBaIldH COOTBETCTBYIONIIX TAHHBIX.

Craggaptel cepun N'OCT P MCO 10303 nmpencTapiasgioT coboli Hadop OTIEeNLEHO M3TABAEMEBIX CTAH-
JaproB (dacteil). YacTH JaHHON cepH CTAHIAPTOB OTHOCSATCS K OTHOW W3 CIEIYIONHX TeMAaTHISCKHX
TPV METOOEl OITHCAHMSA, WHTETPHPOBAHHEIE PECYPCH, TIPHKIATHBEIE IMPOTOKONE, KOMIITEKTH abcT-
PAaKTHEIX TSCTOB, METOIB PeaIM3aIlMH M aTTecTAallMOHHOS TecTHpoBaHMe. I'pyINE cTaHIApTOB JTaHHOH
cepur onucanul B I'OCT P KUCO 10303-1. Hacrodiui cTaHIAPT BXOJHUT B IPYIIY MESTOIOB ONMCAHH.

HacTosmiit ctaHmapTt onpefenseT >aeMeHTH I3KKa EXPRESS-1. Kaxmeril sneMeHT S3HKA TIpen-
CTABIIETCS B CBOEM COOCTBEHHOM KOHTEKCTe C IpHMepaMH. CHAadana BBOTATCS MPOCTHE SMEMEHTH, a
3aTeM MPSICTABIIIOTCS DoMee KOMIUICKCHEIC HICH B MOPIIKe HapacTaHHT HX CIOXKHOCTH.

0030p s3BIKA

EXPRESS-I — 5T0 HazBaHHe SI3bIKA QOPMATLHOTO TIPEACTABICHHS JAHHBIX W CHEIMMHUKAIIMN a0-
CTPAaKTHEIX TCCTOBEIX (KOHTPONLHEIX) MpHMEpoB. OH MOXKET OHTH HCIONL30BAH NI OIMHCAHUA HHGMOP-
MAlMOHHLIX TpeOoBaHuil apyrux crangaptos cepun ['OCT P UCO 10303 m pomcrBeHeH s3blkaM EX-
PRESS u EXPRESS-G. 3wk Gasupyercd HA LCIOM PAIS UeNeH NPOCKTHPOBAHHA, B YACTHOCTH:

- pasMepsl M CIOXHOCTE cTaHmaproB cepur T'OCT P MCO 10303 tpedyioT obeceUnTh IHTA0CTE-
HOCTH I3HKA KaK I KOMOBIOTEPA, TAK W A YeTO0BeKa. BRIpA3HTENbHER CPEeACTBA CTAHIAPTOR JAHHOM
CCPHH IPH3BAHEl OOJIErYUTh (POPMAIBHOE BRISBICHHE HECOOTBETCTBHH B IIPEICTABICHHAX WIH CICIIH-
GHKANNIX IPH HCIOIB30BAHHHA CPEICTB ABTOMATH3AINH;

- CJleoyeT OOpaTHTE BHHMAHHE Ha OTODPARKCHHE pealn3allMcil CBOMCTE 00BEKTOB, IPEICTABIAIO-
IHX MpenMeT uHTepeca. O0ecIednTh olpeacIcHIie 00BEKTA B TEPMHHAX €r0 CBOICTB, KOTOPEIE XapakK-
TEPUBYIOTCA YCTAHORTEHHEeM OBTACTH MX 3HAYUeHHH (ToMeHa) 1 OTPAHMYIeHUSAMH HA 3Ty ODIACTE,

- 0DOHTHCE, HACKOIBKO 3TO BO3MOXKHO, 03 PACCMOTPCHHS KOHKPETHOH pealu3alim;

- oDeCHEYHTh CPEACTBa OTOOpaKeHHA MAILIX coBoKynmHocTeil EXPRESS-cxeMm;

- 0DECIIEYHTE CPEICTBA MOIIEPKKH CHSHH(HUKANAN KOMIDIEKTOB a0CTPAKTHEIX TECTOB IS IIPOLEC-
COpOB HH(POPMAITHOHHEIX MOISICH.

B EXPRESS-I 3K3eMIITIPE 00BEKTOB MPEACTABISIOTCI B TepPMHHAX SHAYeHHH aTpHOYTOB: 0CO-
OCHHOCTEH MO0 XapaKTESPHCTHK, CYHTAIOIIMXCA BaXHEIMH U MCIIONB30BAHHA H NOHHMAaHWA. DTH ar-
PHUOYTEL UMEIOT TIpeJCTABTeHHe, KOTOPOe MOXET OHIThH MPOCTHIM THMOM HAHHEX (TAKHM, KaK IelouHc-
JCHHBIH) MHOO0 THIIOM [IpYroro o0eeKTa. I'eOMeTpHYecKasi TOYKa MOXET OBITH ONpelelcHd B TEPMHHAX
TPEX BEUIECTBEHHBIX (ICHCTBHTEIBHELY) YMCEIL. ATpUOYTAM, 00pasyIOHM OlpeleicHUe o0beKTa, Nal0T-
cd mMeHa. Tak, I TeOMETPHUSCKO TOUKH TPH BelleCTBEeHHHIX THCIA MOTYT MMETh MMEHa X, V U Z.
YcTanaBMHBaeTCd OTHOUICHHE MEXIY ONpeleiIdeMBIM 00BEKTOM H OIPEICITIOIAME ero aTpHOyTaMH H,
AHANOTHIHHEIM 00pa30M, MEKIY ATPHOYTOM H €T0 MpPeNCcTABTICHHEM.

S3pik EXPRESS-1 obecrieuuBacT cpelJcTBa A8 OTOOPAKCHHA pean3alueii BIeMEHTOB JTaHHBIX
a3pika EXPRESS. f3b1k paszpaboTaH, B OCHOBHOM, NI BOCIIPHSATHS YEJIOBEKOM H I OOJNIETYeHHA OTO-
opaxeaus sk3eMnnapos EXPRESS-TI Ha onpegencHnn B EXPRESS-cxeme. B HeKOTOPEIX CcTaHIApPTAX
cepun T'OCT P CQ 10303, manpumep 8 TOCT P UCO 10303-21, ycTaHOBICHH TpeBoBaHHA K palHo-
HATBHHIM MAIIMHHEM peamnzaimaM cxeM. EXPRESS-I He npemHasHaUeH O14 3aMEHE STHX METOTOB.

OCHOBHEIC 3MI¢MCHTHI S3HIKA IOKA3aHB HAa PHUCYHKS 1. fI3BIK HMMeeT OBe InapHEIC YacThH. Ilepsas
YACTh CIYXKHT IUIS OTOOPAKCHHS PK3CMIUIAPOB NAHHBIX. HaHHBIE MOIYT OBITE OTOOPEKCHEI HA OCHOBE
00BeKT—00BEKT, HA OCHOBE CXeMEl JTHOO KaK HaQOp SK3EMILTIPOB CXeM, TpeTHA3SHAUYCHHBIN I OTO-
OpaXeHM HEKOTOPOH HMHMOPMAIDHOHHOH MOIEIH PACCMATPHBACMOH MNPSIMETHOH 00lacTH. B 43BIKe
EXPRESS-I 5TH JaHHAEE HASHBAIOTCA KIEMIUTApAMH MpeaMeTa (object instances), pK3eMIIApaMH JaH-
HEIX cxeMBl (schema data instances) w monenbio (model). Ha pucynke 1 mpenmonaraercs, 94Tto WHOOP-
MalHOHHAL MOISHb oIpedeleHa ¢ moMoubio s3eika EXPRESS.



Bropag 4acTh A3HKA CAVAKHWT DA CHCHHMDUITHPOBAHHA aOCTPAKTHHIX TCCTOBLIX (KOHTPOILHEIX)
MPHMEPOB C HeTbI0 (hOPMATBHOTO OIHCAHHUS TE€CTOB, BHITIOMHSEMEIX HAL PEaTH3alHeH HH(GOpPMAaIlioH-
HOH Momnenu, zaganaoi Ha A3mke EXPRESS. KoHcTpyKUMAME f3BIKa, [PEOHASHAYCHHEIMH IS 2TOMH
HenH, SBIFIOTCA KOHTPOILHEIN TIpuMep (test case) M KOHTeKCT (context). JIaHHEINA pasnen g3HKa HC-
NOIB3YET TAKXKE IpoucaypHble acnekThl g3bika EXPRESS. Dk3eMIIIphl JaHHBIX MOI'YT OBITH NapaMerT-
PH30BaHE M COXPAHCHE! B KOHTEKCTe. MHOTHE pasiIMYHEIC KOHTPOABHEIC MPHMEPH MOTYT IIPHCBAHBATL
3HAYCHHAS NapaMcTPH30BAHHEIM JaHHEIM B KOHTCKCTE M HCHONB30BATE 3TH OAHHEIC KAK YACTh CIICIIH-
(PHKaIWH JTAHHOTO TECTa.

BDK3eMIIIIPE JaHHHX, TOJIYYCHHEC B PE3yIbTaTe MPHMCHEHHS KOHTPONLHOTO MNPHMEpPd, MOTYT
OTOBPAKATHCA € TIOMOILIBIO KOHCTPYKIIMH, ONpPene/eHHBX B IEPBOI YACTH A3BIKA.

IIpumevanne — lpumepsbr ncnone3osanns EXPRESS-1 B HacTOsiIeM CTAHIAPTE HE COrTACOBAHEL C TIpa-
BHNIAMH KAKOTO-JTHG0 KOHKPETHOTO CTHid. B caMOM nene, WHOTAA TIPHMEPHI MCIIONb3YI0T He JYYIIHi CTHIIb, YTOOEL
JOCTHYE KPaTKOCTH JTHG0 ToKa3arh rHOKOCTh. [IprMepsl He TIPETEHAVIOT HA OTPAXEHHE COOSPXaHWs WHGMOpMAIH-
OHHBIX MOZeNel, ompeneiaaeMbrx B Apyrux cranaaprax cepun TOCT P UCO 10303. FUx dyHKIIMS — TOKA3aTh KOH-
kpetHbie ocoberHocTi EXPRESS-1. o0y aHATOrio MeXIy STHMH MPHUMepaMi M 00a3aTeIbHBIMNA WHQOPMAITH-
OHHBIMY MOZENAMH WITH aGCTPAKTHBEIMA KOHTPOJIBHBIMH MPHMEPAMH, OTPEASIEHHEIMI B APYIHX CTAHAAPTAX CEPHN
T'OCT P UCO 10303, cienyer HTHOPHPOBATE.
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TOCYJAPCTBEHHBIA CTAHJIAPT POCCHUHNCKON PEAEPALLUN

CHcTeMBbl aBTOMATHZANNH MPOAZBOJICTEA H WX HHTErpaIist
IIPEACTABJIEHHE JAHHBIX OF N3JAEJINHW U OBMEH 5TUMH JAHHBIMH

Hacte 12
MeToam onucanms. CnpasodHoe pykoponcTso mo a3plky EXPRESS-I

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

Jara seegenns 2002—01—01

1 Ob6aacTh npumeHeHus

HacTogiiii cTaHTapT OonpeleaseT S3HK, Ha KOTOPOM MOXKET OKTH OTHCAH (OTOOPAIKEeH) 3K3EMIT-
AP (MACTE) pACCMATPHBAEMON TpeaMeTHOM obmacTi. CTaHAApT TAKXKe OMpeneldeT MeTom (hopMaTEHOTO
OIHMCAHHSA IS IMOIICKKH CISHH(MUKAIHI abCcTpaKTHEIX TECTOBEIX (KOHTPOILHBIX) NMPHMEPOB. JaHHBIH
a3uK HashBaeTcd EXPRESS-1. Brot aswK pogcreeHeH 3Ky EXPRESS, ompenenenHomy B TOCT P
HCO 10303-11.

EXPRESS-I gaBagercd S3bIKOM PEANH3ALHH I8 A3bIKa KOHLEITYAIBHOH CXeMBbI, KAK OIPEISICHO
B MCO/TO 9007 [1], a KOHKPETHEIM A3BIKOM KOHICNTYATBHOH CXCMEI, HOCTYAHBIINM OTIPABHON TOT-
kot mia EXPRESS-I, asnsercs EXPRESS. fHspik EXPRESS-1 nosBonser orodpakarh cOCTOAHHE
NpeIMEeTOB, IPHHAUIEKAIINY K PACCMATPHBACMON NPEIMETHOH o0nacT, H OJI0KH HHGOPMALIHH, OTHO-
CHAIINECH K 3THM IIPEIMETAM.

B 061acTh IpHMeHEHNT HACTOLIIETO CTAHTAPTA BXOIAT:

- OTODPAKEeHHUE BK3EMILIIPOB CXeM;

- OTOBpaKEeHNE HK3EMIUISIPOB THIIOB 1 OOLEKTOB (CYITHOCTET);

- DIaHHEIC a0CTPAKTHOTO TECTOBOTO (KOHTPOILHOTO) MPHIMEDa;

- npeodpazopanue EXPRESS-cxem B THIIOB TaHHBIX B 5K3eMILTApel EXPRESS-1.

B 061acTh NpHMeHEeHHS HACTOAIIESTO CTAHTAPTA HE BXOIAT:

- Ipeodpa3oBaHAC M3 IPYIUX AILIKOB (KOHLEIITYATEHLEX cxeM) B EXPRESS-I;

- omnpenencHre (GOpPMaToB 0a3hl TAHHEIX;

- ompegeneHNe (GOpPMATOB (haiina;

- oIIpedeneHNe (GOPMATOB MepeIadl JAHHEX;

- VIIPABICHHUE IIPOLICCCOM;

- 0DpaboTKa HHGMOPMALIHH;

- 0DpabOTKa UCKTIOUHTETEHBX CHTYAITHI.

EXPRESS-I He gaBasgeTcs A3bIKOM INPOTPaAMMHPOBAHHA.

2 HopMmaTuBHBIE CCBLIKH

B HacTogmienM cTaHIAPTE HCIIOAL30BAHBI CCHIIKH Ha CISTYIOUTHS CTAaHIAPTH:

I'oCT P UCO 10303-1—99 CuHcreMBl aBTOMATH3aIHH NPOHM3BOACTBA M WX HMHTerpauud. Ilpen-
CTaBICHHC HAHHLIX 00 HM3ICIMH H OOMEH 3THMH TaHHBIMH. YacTh 1. O8mue npelcTaBIeHHs H OCHOBO-
TNOATAIOIINE TPHHITNAITE

TI'oCT P CO 10303-11—2000 CrcTeMB aBTOMATH3AMNAHN TIPOU3BONCTBA M UX MHTerpammd. Ilpen-
CTABICHUEC JAHHBIX 00 M3ICIMH H OOMEH STHMM JaHHEIMA. Yacte 11. MeTogwl onucanmsi. CnpaBodHOE
pyKoBoacTBo o 3Ky EXPRESS

ToCT P UCO 10303-21—99 CHcTeMB aBTOMATH3AIAW TIPOHM3BOACTBA M UX MHTerpanus. Ilpem-
CTaBICHHE HAHHBIX 00 HM3ICIHMH H 00MCH STHMH JaHHBEIMH. Yacth 21. Meronwl peammsanuu. Kognuposa-
HHE OTKPBITHIM TEKCTOM CTPYKTYPH 0OMeHA

H3nanue ounuanLnoe



HNCO/MBK 8824-1—957 HMndopManyMonHas TeXHOIOTMA. B3aMMOCBA3b OTKPBITEIX CHCTEM. ABGCT-
pPaKTHAasd CHATAKCHYecKad HoTamnd Bepenu omuH (ACH.1). Yacte 1. CrienrdHKammusg oCHOBHOH HOTAIIMHA

HCO 10303-31—94" CHcTeMBl aBTOMATH3AITHH MPOM3BOJACTBA U MX uHTerpanus. IlpencraBienue
TAHHBIX 00 M3MeIHd W 0OMeH STHMH TaHHREMH. Yacts 31. MeTomomoThd W OCHOBEI aTTECTAITHOHHOTO
TeCTHPOBAHNL. OBIIIHe MON0XKEHNT

UCO/MBDK 10646-1—93" HMubopMalMOHHAd TEXHONOTHS. YHMBEPCANLHEH MHOIOGaHTHO-
KOIHPOBAHHEIN Habop cUMBOIOB. YacThk 1. ApXHTEKTYPa H OCHOBHOH MHOTOS3BIYHLIH YPOBEHB

3 Onpenenenns

3.1 Tepmunsi, onpeaenennsie 8 TOCT P UCO 10303-1

B HacTogilleM cTaHZApTe MCHOIB30OBAHEL CIAEOYIONIHE TepMHHH, ompemencHHbe B TOCT P MCO
10303-1:

- JIAHHBIE;

- HH(poOpMAnHST;

- HH(OPMATHOHAAS MOJIENE.

3.2 Tepmunni, onpenenennsie 8 'OCT P 1CO 10303-11

B HacTogilleM cTaHZApTe MCHOIB30OBAHEL CIAEOYIONIHE TepMHHH, ompemencHHbe B TOCT P MCO
10303-11:

- rpatdh NOATHN/CYNEPTHIT;

- 3HAYCHHE;

- KOHCTaHTa;

- JIEKCeMa;

- 00DBEKT;

- COBOKYIHOCTH;

- THI JTAHHBIX CIOMXKHOTO 00BeKTa;

- THT JTAHHBIX;

- 9K3eMILEIP COKHOTO 00BLEeETA;

- 9K3eMILEIp 00LEeETa;

- 3K3eMILIAP MPOCTOro 0ObEKTA;

- IK3EMILIISIp.

3.3 Tepmunsi, onpenenennsie 8 MCO 10303-31

B HacTodImeM cTaHIAPTE MCIIOMB30BAHE CIEIYIONIHE TePMHAHH, onpengencHHEe B TICO 10303-31:

- a0CTPaKTHEIH TecTOBBI (KOHTPOJIRHBI) npaMep;

- KPUTEPHil BEPIUKTA;

- IeJlb TeCTA.

3.4 Jipyrue onpeieieHust

B HacTosimieM CTAHTApPTE WCMHONB30OBAHBI CAEMYIONIME TEPMUHKE C COOTBETCTBYIOIIMMH OMNpejene-
HUSMU:

3.4.1 arpudyr (attribute): OcoBeHHOCTh, KAYECTBO MIIH CBOHCTBO, XapakKTepU3YIOLee OFBEKT.

3.4.2 undopManumonHaa ©aza (information base): HaBop 3K3eMTIIIpOR THIIOR, COOTBETCTBYIOIIMX
IPYT ApYTY H HHGOPMAITHOHHON MONeNH, TIPHHATISKAIIMI 3K3eMIIIIPY PACCMATPHBAEMOH TpeIMeTHOH
o0IacTH.

IMpumevanune — Wuadopmarmonras 0a3a MOXKET NHO0 HE MOXET ORITh TPUTOMHON 18 KOMIIBOTEPHON
obpatoTku. Hanpumep, ee He CeAyeT CYNTATH MPHUTOJHON ANH KOMIBIOTEPHOH 06paboTKY, eclii OHA UMeeT GopMy
pykomHcHOro fokyMeHTa. C Apyroil CTOPOHBI, eClM OHA 337aHa B BHAE 0a3bl MAHHEIX WNW KOMIBKTEPHOTO (haiina,
TO €e CNe[yeT CYWTATH NPHUTOAHOH AN KOMIBIOTEPHOH 0OpabOTKM W, CNEN0BATENBHO, €6 MOKHO TAKXKE HA3BIBATH
0GBEKTHOM 6a30ii.

3.4.3 obobekTHas 0aza (object base): MHbopManuoHHas §a3d, NPUTOTHAA U KOMIBIOTEPHOH 00-
pPabOTKIL

3.4.4 exema (schema): Habop TecHO CBS3aHHBIX 3MEMEHTOB, 00pasyIOINN MHGMDOPMAITMOHHYIO MO-
OB MO0 e¢ 9acThb.

3.4.5 tan (type): IIpeacrapicHme obIacTH (JIOMCHA) TOMYCTUMEIX 3HAYCHHI.

*) Opurrraner craggapros MCO (MCO/MBK) — so BHUHKM loccranzapra Pocci.



3.4.6 paccMaTpHBaeMasi IpeaMeTHas obaacThk (universe of discourse): Bee Te 08BeKTH (IIPEIMCTH)
PEaJIBHOI'0 MHPd, KOTOPBIC IIPEICTABISIIOT IOTCHUMANTBHEIH HHTepec. OHH SBISIOTCH IOAMHOXESCTBOM
BCEX MPEIMETOB (0DBEKTOB) PEAlbHOTO MHPA.

4 TpedoBaHUd COOTBETCTBHUA

4.1 @opmanbAsie cnenudukanmn, 3andcanisie Ha EXPRESS-T

MopMmanbHag cnemuduKannug, sanrcandagd Ha EXPRESS-I, mommxkHa OBITE coracoBaHa ¢ 3amaH-
HBEIM YPOBHEM COOTBETCTBHM, KaK ONpemeleHo HIinke. (POpMadbHAs CHEIH(GHKAIIHSI COOTBETCTBYET JAH-
HOMY YPOBHIO, KOITA IS HEe YCIIEIIHO BBITIONHEHBI BCE MPOBEPKH, IPSAYCMOTPEHHEBIE I8 JaHHOIO H
BCEX HIDKEIeKAINX YPOBHEH.

4.1.] YpoBHH COOTBETCTBHH

VYposens 1. Hposepra ceviiok.

BTOT ypoBeHE BKIIOYACT MPOBEPKY (hOPMANBHOH CIICIH(HKAIIMA Ha KOPPEKTHOCTE CHHTAKCHCA H
ccuimoK. DopManbHad CIeHGUKAIING CHHTAKCHCA BePHA, €CIH OHA4 COOTBETCTBYET CHHTAKCHCY, obpa-
30BAHHOMY PAaCHIHPEHHEM MEePBHYHEIX CHHTAKCHYSCKHX MIPABHI, IPHBEICHHKX B MPHIOXeHHH A. Dop-
MalbHAd CHeHMU(UKAIIHA BEpPHA MO CCRUIKAM, €CMH Bee cCRIMKM Ha 371eMeHTE EXPRESS-I cooTBetcT-
BYIOT 0ONTACTH JEHCTBHS H IPABHIAM BHIMMOCTH, ONpEIeTIeHHEM B pasgene 11.

VYpogens 2. Hposepxa munos.

JaHHBIH YpOBEHb BKIIOYAET IMPOBEPKY (DOPMAIBHON CcHelH(MHKAIUN HA COBMECTHMOCTH THIIOB B
BBIDRKCHHAX W ONEpaTOopax MNPHCBAMBAHHMA, KAaK ONpeJeicHO Ind nposepok yposHg 2 B I'OCT P MCO
10303-11.

VYposens 3. Hposepra snauenuii.

JaHHEA YpOBeHb BKIIOYAECT IPOBEPKY (GOPMANBLHOM CcHeNMM(DHKAIINNA HA COOTBETCTBHE YCIIOBHSIM,
onpenensieMbIM IpoeepkaMu ypoeH 3 o I'OCT P UCO 10303-11.

Yoosens 4. Hoanas npogepra.

JaHHEBIH YypOBEeHb BKMIOYAST MPOBEPKY (DOPMANBHOM CHEHM(PHKALIMA HA COOTBSTCTBHE BeeM (hop-
MYIHPOBKaM TPeOOBAHHH, YCTAHOBICHHEIM B HACTOAIIEM CTAHIAPTE.

4.2 Peamnzammn EXPRESS-1

Peannzanmg cuHTakcHYeckoro ananusaropa s3bika EXPRESS-1 nomkHa obecriedMBaTh CHHTAKCH-
YecKHi paszoop moboi (opMantsHoi crenudukanmn, samacaHHoil Ha EXPRESS-I, B cooTBeTCTBHH C
OTPAHMYEHHUSIMH, CBI3AHHBEIMH ¢ JaHHOH peanmsanuei, KoTopkle ompeneneHbl B 3CPII (mprmoxeHue
B). CunaTakcuveckmii ananmuzatop s3eika EXPRESS-1 nomkeH OHTE MPOASKIAPUPOBAH HA COOTBETCTBHE
KOHKPETHOMY YPOBHK (Kak 3To ompenenceHo B 4.1.1), eciH 0H MOXeT PeallH30BaTh BCe MPOBEPKH, Mpe-
TYCMOTPEHHEIE I JTAHHOTO YPOBHS (M BCEX HIDKENEXAINX YPORHeH) A1 GopMambHOH crienmduKa-
nuu, 3arncaHHol Ha EXPRESS-I.

Pa3paGoTuyuk cHHTakcH4Yeckoro aHanmsatopa f3bika EXPRESS-I nommkeH ykKasarh Bce OrpaHH4e-
HIA, KOTOpad pealH3anud HAKIAOHBAcT HA 9HCIO0 H UIHHY HICHTH(MHKATOPOB, THANA30H 00pabaThi-
BaeMBIX WHCENT M MAaKCHMATHLHYI0 TOYHOCTH BEIIECTBEHHHIX WHcel. Takme orpaHHYeHHNS ITODKHEL TOKY-
MEHTHPOBATBLCS O aTTeCTAIIMOHHOTO TECTHPOBAHMA B BHIE, ONpPedeNeHHOM B IPHIOKEeHIH B.

5 OcHoOBHBIE TIPHHIIANBI

IIpemmonaraetcd, 9To YUTATEIL HACTOAIIETO cTaHIapTa 3HakKoM ¢ a3uiKoM EXPRESS, onHcaHHBIM
B I'OCT P ICO 10303-11.

Hcnonsizopanue EXPRESS-I 1nsg oTobpaskeHHs 3K3eMITIPOB HE TPeOyeT M He TpenronaraeT Ha-
TN COOTBETCTBYIOIIETO HADOPA 0OBEKTOB WM APYTHX OIpeleleHUI. D10 o3HadacT, 9T0 EXPRESS-I
MOXKET HCHOIB30BAThCA KAK SA3HIK €O CBOMMH COOCTBEHHHEIMH NHpaBHIaMH. OTHAKO OOBIYHO BBOIHUTCS
COMYTCTBYIOIINIT HADOP OMpeneleH i, ONMUCAHHLIX (GOpPMATLHEIM 00paszoM HA OCHOBe d3HKa THIa EX-
PRESS.

EXPRESS-I He onuckiBaeT cpeay peanuzanun. B dactnoct, EXPRESS-I He onpegenser:

- KAK OPraHM30BaH IOCTYII WIH BRBOI JAHHEIX PK3CMILLADA;

- KAK OpPraHW30BaHO XpaHeHHe MMM OOCTY:XKMBAHIEC TAHHBIX 3K3eMITTIPA;

- Kak paspelncHbl cebiikd Ha EXPRESS-cxemer;

- KaK M KOTTA OPOBePIIOTCS OTpAHHISHNT MIH O HIUX COOBITAETC .



6 DiaeMeHTHI 93BIKA

B panHOM pasgene YCTAHOBIEHBI OCHOBHEIE SJIEMEHTHI, M3 KOTOPBIX (DOPMHPYIOT MHPEIIOKEHHS S3hIKA
EXPRESS-I: Habop CHMBOJIIOB, NPUMEYaHHS, 3HAKH, 33Pe3¢pPBUPOBAHHEIC CII0BA U HACHTH(MHKATOPDLI.

OnpeneacHHS CHHTAKCHCA, MPHBSICHALC B HACTOAIIEM CTAHIAPTE B MPAMOYTOILHBIX PAMKAX, SB-
III0TCA BHUIEPXKKAMH W3 cHHTAKcHca SI3HKa EXPRESS-I, yCTaHOBISHHOTO B MPHIOKEHHUH A, KOTOpOE
ONpeseIseT IMOMHBEINA CHHTAKCHC S3HKa M MI00BE S3HKOBHIE KOHCTPYKIIMH, HE TIPEICTABNCHHEIE B Ha-
crogineM pasnene. MeTon cnelM(OHKAIAE CHHTAKCHCA SBISCTCH PACHIAPCHHEM MHOXECTBA, HCIIONE-
syemoro i EXPRESS B coorBetcTBHH ¢ pasgeiaoMm 6 IOCT P MCO 10303-11.

IMpumeaamue 1 — Jdna yoobersa antaress meron onpenencins EXPRESS moetoper B mprotoxkennn D
pmecte ¢ pactpenuamu 11 EXPRESS-T

BazoBEe 37MeMEHTH S3HIKA KOMIIOHYIOTCA B IIOTOK HMCXOTHOTO TEKCT4, ODBIYHO pAa3mensgeMoro Ha
duzmteckne crpoku. OU3HIECKOH CTPOKOIH SBASIETCS MI0d0e TMCI0 CHMBONOB (BKTIOMAS HONB), 3aKaH-
YHBAOITeecs CHMBOIIOM HOBOH cTpokH (cM. 6.1.5.2).

TMMpumeganwne 2 — HWcxonuwrii Teker EXPRESS-T nerge yutark, ecii onepaTophl MPeACTABIEHEBl OTAETh-
HEIMH CTPOKAMI, & [UIA PasmeNeHNs pasIiIHbIX KOHCTPYKLINI HCIIOIb30BaHEl IIPOOEIHL.

6.1 HaGop cuMBOI0B

B ucxomnom tekcre EXPRESS-I cregyeT MCIONB30BATE TOMBKO CHMBONEL M3 CISTYIOIIEro Habopa:
CHMBOJHI, pasMellieHHEe B sueiikax 20—7E pama 00 yporrg 00 rpymmer 00 HCO/MDBDK 10646-1 u crie-
MUATEHBI cHMBOM \n, OBO3HAYAIONINK HOBYID CTPOKY. DTOT Ha0Op HAa3HBaeTCAd HABOPOM CHMBOIOB
EXPRESS-I. DreMeHTE 3TOro HAaDOpa CCBIIAIOTCA Ha cooTeeTcThyiomue suekiku MCO/MBK 10646-1,
B KOTOPHIX OMNpEIclCHE! TAHHEIC CHMBOIEI, HOMEPA 2THX A4c¢cK OMNPEICICHE B ILICCTHATIATSPHIHOMH
cacteme. lleuaTaemele cHMBOIE maHHoro Hadopa (suciikm 21—7E n3 MCO/MBK 10646-1) KoMOHHAH-
pyiorca mng obpazopaHnd nekceM s3HKa EXPRESS-I. Jlekcemamu EXPRESS-I gBagioTcess KTIOUESEHE
CNoBa, HOCHTH(HKATOPE, 3HAKH, THTCPAIL HIH 3Ha4cHHUA. JlanpHeHnas KraccudguKanusa Habopa CHM-
potoe EXPRESS-T npusegeHa HUKe.

OnpemeleHHEH TaKMM 00pa3oM Habop CHMBOJIOB ABIgeTCS aOCTPAKTHHIM HAOGOpPOM CHMBOIOB; OH
HE 34BHCHT OT €T0 MPEICTABICHHS B peanus3alini. B wacTHOCTH, (haKTHYeCcKasd pPeamHs3als MOXKET HC-
MOIBE30BATE HCKOTOPHE YIPABIAIONIHE KOOH, omnpenciacHHbe B MCO/MBK 6429 [2]. Takue KOIH HH-
TCPIPETHPYIOTCH PealH3aldeii M B pe3y/IbTaTe MOIYT NPHBOIHTE K BKIIOYCHHK) B OKOHYATCILHEIN HC-
XOTHEIH TeKCT OJHOTO HIH HEeCKONIBKHX abCTPAKTHHIX CHMBOIOB M3 Habopa cuMbBonop EXPRESS-I.

HpuMmep 1 — Yopapngionmit Koo TAB MoXeT HHTepIpPEeTHPOBATEC PealHsalHeil KaK Jobagle-
HHE OTHOTO WIH HECKONBKHX CHMBOJIOB NpoBena K aBCTPAKTHHIM CHMBOIAM, OOpPA3VIONINM OMpeiene-
Hue EXPRESS-L

Mpumevanue — JanHbrit pasnen OOpesesieT TONLKO CHMBOTBI, WCITONb3VEMbIE TS ONIPENENSHIS HCX0 -
aoro Tekcra Ha EXPRESS-I, Ho e onpenensger obracTh CHMBONOB, JOMYCTHMEBIX BHYTPH CTPOKOBOTO 3HAYEHUA.

61,1l Hundpu
B EXPRESS-I ucnonwsyiorcs apabckme mudper 0—9 (qucitku 30—39 madopa cmmBoios EX-

PRESS-I).

CHHTaKCHC:
120 digit = < xax B EXPRESS >

6.1.2 bBYKBH

B EXPRESS-I ucnonu3yioTcd MPOMHCHEIC W CTPOYHEIC OVKBH AHTIHHCKOTO andaBHTA (TICHKH
4]1—5A u 61—7A nHadopa cumBonop EXPRESS-1). Tun O6ykKe uMeeT 3HAUEHHE TONMEKO BHYTPH SBHEIX
CTPOKOBBIX 3HAYCHHIA.

IMIpumevaunune — EXPRESS-1 moxer 65ITh ONKMCAH C MCHIOIb30BAHNEM MPOMHCHBIX, CTPOYHBIX MK W TEX,
W APYTHX OVKB.

CHHTAKCHC:
124 letter = < kaxk B EXPRESS >

6.1.3 CrnenIMalArHBIE CUMBOME
CrienmMaTbHEE CHMBOTH (MTevaTaeMble CHMBOINEI, He SBISIONIHecS OVKBAMH WIH THMpaMH) HC-
TMONE3YIOTCS, B OCHOBHOM, IS NMYHKTYAITHH H B KauecTBe oIeparopoB. HeKoTophle M3 YKASAHHEIX CITe-

4



MUATEHBIX CHMBOTIOB HE WCTONB3YIOTCA KAK JACTh A3kIKA. OHM, OTHAKO, MOTYT HCIMONB30BATHCA BHYTPH
OpPHMSUAHHMIT W CTPOKOBHIX sHadeHHH. TakMe cHelHANBHEIE CHMBONE HaXoZATca B guciikax 21—2F,
JA—3F, 40, 5B—3E, 60 u 7B—7E nHabopa cuMeonos EXPRESS-I.

CHHTaKCHC:
134 special = < kak B EXPRESS >

6.14MoguepKUBaHHE

CuMBON omuepkuBaHus (  , gaueiika SF Hadopa cumBonoB EXPRESS-1 ) MoxeT GHTH HCIMONE30-
BaH B MIOSHTHPHKATOPAX M KIIOUEBHIX CIOBAX, HO OH HE JODKEeH MCIIOMB30BATECI B KAUESCTBE TIEPBOTO
CHMBOJA.

6.1.51Ipoden

IIpodeir onpeneindgercd B CIACIVIONMX MOMIIVHKTAX H B 6.1.6. IIpobes DOKeH HMCIONB30BATLCA IS
pasneneHHud IekceM B MexogHoM Tekere EXPRESS-1.

IIpumegvanne — CpobonHoe, B paMKaX JOIYCTHUMOIO, HCIOIL30BAHE IIPOOEIOB MOXKET VIYINIATE CIPYK-
TYpY W ynTabenpHoCcTh MexoaHoro tekera Ha EXPRESS-I.

6.1.5.1 Cumeon npobenn

OnUH WIHW HeCKOMEKO Tipodenor (smefika 20 Hadopa cumpBonoB EXPRESS-1 ) MoTyT MOSBHTECA
MCKIY OBYMA JICKCCMaMH WJIH BHYTPH CTPOKOBOTO 3HAUCHHA. (ODO3HAYUCHHC \§ MOXHO HCIIONL30BATh
I7IsT TIPEICTABIEHUST CHMBONA MPOo0ena B CHHTAKCHCE SI3HIKA.

6.1.5.2 Hosas cmpoxa

Hopag cTpoka momeuaeT (GU3MIECKHE KOHEI] CTPOKH BHYTPU (hOPMATBHON CTICpUKAITHN, 3aMH-
capHo# Ha EXPRESS-I. HoBag cTpoKa 0ORTHO BHICTYIIAET KaK Mpoden, HO TpedyeTcd M 10 CYUIECTBY,
KOTJa OHA4 3aBepIaeT KOHIIEBOE TPUMEYAHME HITH MOSBISIETCST BHYTPH CTPOKOBOTO 3HadeHNs. Homas
CTPOKA MPeJICTABAASTCS 0003HAYCHHEM \N B CHATAKCHCE A3HKA.

IIpeacrasicHre HOBOH CTPOKM ONPENEISIcTCH pealn3aluci.

616 IpuMedanus

IIpumedanne MCTIONB3YETCA I TOKYMCHTHPOBAHNS W IOJDKHO WHTEPIIPETHPOBATHCA CHHTAKCHYC-
ckaM aHanuszatopoM EXPRESS-I kak mpoden. MmMerorca nee GopMB OpHUMeTIaHHWA: BCTPOSHHOS 1 KOH-
eBOE.

6.1.6.1 Bempoenuoe npumeuaniie

Ilapa cumBonOB (* 0G03HAYAET HAYATO BCTPOSHHOIO IIPHMEUAHHMA, a Iapa CHMBOIOB *) oDo3HAYa-
eT ero KoHell. BcTpoeHHOEe MpUMeTaHle MOKET TIOSBISTHCS MEXKTY MIOORIMHI TBYMSI TeKCEMAMH.

CHHTAKCHC:
142 embedded remark = < xak B EXPRESS >

Jhiodoit cumBon K3 Habopa cuMBOIOB EXPRESS-T MoXeT HAXOIUTECS MEKIY HAYATOM H KOHIIOM
BCTPOSHHOTO MPHMEYAHHMSA, BKIIOYAS CHMBOJI HOBOH CTPOKH; IIO3TOMY BCTPOCHHBIC IIPHMEYAHHS MOTYT
3AHHMATH HECKOMBKO (DM3MYIECKIX CTPOK.

BerpoeHHBIE IPHMEYaHHA MOI'YT ObITh BIOXCHHBIMH.

Mpumegarwne — Cueiyer CIEHNUTE 33 TEM, YTOSH BIOKEHHBE TIPHMETAHTS OOPAMIIIINCH TIAPAMH COOT-
BETCTBYIONIX 3HAKOB.

IMpumep 2 — IIpuMep BCTPOCHHBIX BIOKCHHBIX IIPHMEYaHMI.
(* 3HaK "(*' HaYMHACT BCTPOCHHOC IIPHMCUAHHNE, 4 3HAK ' *)' 3aKaHYMBACT C€ro. *)

6.1.6.2 Konuesoe npumeuanue

Konresoe npuMedaHie 3aMACHBACTCS B KOHIE QU3MYecKol CTPOKH. /lBa MOCIemOBaTENIBHEIX ME-
duca (--) cTyKAT HAMATOM KOHIIEBOTO TIPUMEYAHHS, 4 TOCTENYONIHH CHMBOI HOBOH CTPOKH 3ABEDIIAET
ero.

CHHTaKCHC:
144 tail remark = <kak B EXPRESS>

IIpumep 3 — KoHIEBOE NpUMEYaHHE.
-- DT0 KOHILIEBOC NMPHUMCYAHIE, H OHO 3aBEPIIACTCA CHMBOIOM HOBOH CTPOKH.



6.2 3apeieppHpoBaHHbIe CJIOBa

3apezepeupopaHHEIMI cmopaMi B EXPRESS-1 gpngoTcs KIOUEBEIE CTI0BA M MMEHA BCTPOSHHEIX
KOHCTAHT, (DYHKITHH H IIPOIenyp. 3ape3epBHPOBAHHEIE CT0BA HE NODKHB HMCIONbL30BATBCA B Ka9eCTBE
HIeHTH(DHUKATOPOB. 3apeseppupobaddbe c1okda EXPRESS-I onmcankl HITKe.

6.2.1 KiwueBEe cnoBa

B EXPRESS-I ncnombsyeTcd TOIMHOXKECTBO KIHOUeBRIX cioB EXPRESS BMecTe ¢ HEKOTOPHIMH
JOIONHUTENBHBIMH KIIIOUEBRIMH CIOBAMH.

B Tabmuue 1 nepedrcieHb Kmo4YeBble cnoBa, obwme migs EXPRESS-I u EXPRESS. B ratnunge 2
NepevYrcIeHB JOIIOTHHATEIbHBIE K1o4eBrie croa EXPRESS-I.

ITpumevanme — Kmogesple crosa 00603HAYalOTCA MPOTHCHBIMH OYKBAME, MPeICTABIAIONMMI JTHTEPAL.
DTO MO3BOISET OONEITUTE YTEHHE CHATAKCHUCCKIX KOHCTPYKLIMIIL.

Tacnuuoa 1 — Kmouesnie cnosa, obmme s EXPRESS-I uw EXPRESS

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 FIXED FOR
FUNCTION GENERIC IF INTEGER
INVERSE LIST LOCAL 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

Taonuna 2 — HomonawTenbHble Kogesrie ciiosa EXPRESS-1

CALL CRITERIA END _CALL END_CRITERIA
END_NOTES END_OBIJECTIVE END_PARAMETER END PURPOSE
END REALIZATION END REFERENCES END SCHEMA DATA END TEST CASE
IMPORT NOTES OBJECTIVE PARAMETER
PURPOSE REALIZATION REFERENCES SCHEMA_DATA
SUBOF SUPOF TEST_CASE USING

WITH

6.223ape3epBUPOBAHHEE CI0BA, ABMNAKNIMHECT OMepaTOpaMH

OmnepaToprl, ONpenenseMEIe 3ape3ePBHPOBAHHEIMH CIOBAMM, VKa3aHE B Tabmune 3. DTo Te XKe ca-
MEIE onepatophl, 4ro 1 onepatopel EXPRESS, onpenenenubie B pasgene 12 'OCT P UCO 10303-11.

Taénuua 3 — HWcnonsiosanue 8 EXPRESS-I onepatopos EXPRESS

AND

ANDOR

DIV

IN

LIKE

MOD

NOT

OR

XOR




623BcTpoeHHEE KOHCTAHTH
Humena BerpoeHHBX KOHCTAHT EXPRESS-I nipueenersl B Tadaune 4. BT0o Te Xe KOHCTAHTHL, UTO H
koucTaHTE EXPRESS, onpenenennble B pasgende 14 TOCT P UCO 10303-11.

Taonuna 4 — Ucnonn3osamie B8 EXPRESS-I xorncrant EXPRESS

? CONST_E FALSE PI
SELF TRUE UNKNOWN

624BcrpoeHHEe GYHKIHH
HNwvena dyakumit EXPRESS, koropeie Moryr wcnonezosarecd B EXPRESS-1, nipuseeHbr B Tad-
IHIe S.

Taonunua 5 — Hcnonepzopanue 8 EXPRESS-1 dvakiuti EXPRESS

ABS ACOS ASIN ATAN
BLENGTH Cos EXISTS EXP
FORMAT HIBOUND HIINDEX LENGTH
LOBOUND LOG LOG10 LOG2
LOINDEX NVL ODD ROLESOF
SIN SIZEOF SQRT TAN
TYPEOF USEDIN VALUE VALUE IN
VALUE UNIQUE

OmnpegeneHUT >THX (GYHKITHI NpubeneHH B pasgene 15 TOCT P UCO 10303-11.

625 BcTpoeHHEE OPOLMENTYPH

HMyena EXPRESS-mporiemyp, KOTOpHEE MOIYT OHITH Hcmonb3obBaHE B EXPRESS-I, mpupeicHE B
Tabmune 6. Ilponenypsl onpemeneHs B pasmene 16 TOCT P UCO 10303-11.

Taénuna 6 — Ucnons3zosanne B EXPRESS-T nponenyp EXPRESS

| INSERT REMOVE

6.3 3pnaku

3HAKAMH ABISIOTCS CTENMATEHEIE CHMBONK HJIW TPYIH CHENMANRHEX CHMBOIOB, MMEIOIINE
crnenuimaeckuii cMeIcn B EXPRESS-I. 3nakn ncnonbsyiores B EXPRESS-I B KauecTBe orpaHHUNTENEH
H oneparopoB. OTIpaHUYHTENL MCIIOIB3YETCH IS Ha4Yala, PaslellcHUsT WIM 3aBSPUICHHMS COCCIHUX JICK-
CHYECKHX MJIM CHHTAKCHYECKHX IeMcHTOB. MIHTEpIIpeTallus 5THX 3JMEeMEHTOB ObUId Obl HEBO3MOXKHOMN
Oe3 pasgenuteneii. OmUepaTophl 03HAYAIOT, 9TO HAJ ONEpPaHIAMH MOMKHEL OBITH COBEPINEHBI NeHCTBHUA,
cBa3aHHbIe ¢ onepaTopoM. 3Hakd EXPRESS-I npuBencHel B Tadiuuax 7 u 8.

Taonuua 7 — 3naxku, oomue i EXPRESS-I 1 EXPRESS

L + _ —
% ' \ /

< > [ ]

{ } | e

( ) <= < >
>= < - I
e _ (* *)
= =




Taonuua 8 — Honmonawrenoree 3makn EXPRESS-T

@ ! > P

%

6.4 MneaTupUKATOPbl H CCHLIKH

HWacntudrKaTopaMi SBIAIOTCA MMCHA, NPHCBOCHHEIC 2ICMCHTAM, OOBABICHHEIM B pPEalH3alnu
EXPRESS-I. MaeatndukaTop He TOMXKEH COBIANATh ¢ 3apesepBUpoBaHHBIMH croBaMH EXPRESS-I
nmH EXPRESS.

CHHTaKCHC:

187 constant_id = < kak 8 EXPRESS > .

198 entity id = < kak B EXPRESS > .

282 schema id = < kak B EXPRESS > .

140 simple_id = < kak B EXPRESS > |

51i ComplexEntityInstanceld = SimpleEntityInstanceld '[* SupSubld ']’

581 ContextId = simple_id .

691 EntityInstanceld = ComplexEntityInstanceld |
SimpleEntityInstanceld .

73i Enumerationld = type ref .

751 EnumerationInstanceld = simple_id .

92i Modelld = simple id .

100i Parameterld = simple id .

1151 Selectld = type_ref .

1171 SelectInstanceld = simple_id .

120i SimpleEntityInstanceld = simple _id .

122i SimpleInstanceld = simple_id .

1251 SupSubld = digits .

129i TestCaseld = simple id .

136i Typeld = type_ref .

138i Typelnstanceld = simple_id .

TlepBEIM CHMBOJIOM MPOCTOTO HASHTH(MHKATOPA TOTKHA OHITH OyKBa. OcTanmbHBIE CHMBOIKI, TIPH
HX HUIHYMH, MOTYT OBITE J1000H KoMOMHalMeH OVKB, OHOP H CHMBOJIA NOTYEPKMBAHHL. BHYTpH HICH-
TH(HHUKATOPOB HE TOCKHO OBITH HM OTHOTO Mpobeia.

PazpadoTunk cuHTakKcuueckoro aHanmzatopa EXPRESS-I momkeH YCTAHOBHTE MAaKCHMAIBHOE
YHCII0 CUMBONIOB HIEHTHMMKATOPA, KOTOPOE MOXKET PACTIOZHABATHCA TAHHOW pearmmsariedl (cM. MPHIO-
xeHue B).

Mpuwmevarnue — Bykepl, HCIOIp3yeMble 0 (QOPMIPOBAHWS HISHTH(OHKATOPOB, HE JYBCTBHTEIBHBI K
THITY, T.€. 3ArTABHBIE W CTPOYHBIE GYKBHI BOCIPHANMAOTCS KAK OMIMHAKOBEIE.

IIpumep 4 — llpaBUIBHLIE IIPOCTBIC HISHTH(MHUKATOPE
POINT line Circle AnEntity  item307  An_integer.

IIpuMmep 5 — HenpaBHILHEIE MPOCTEE MICHTH(GUKATOPH

_POINT NOTYEPKHUBAHHUE HE MOXKET OBITH IEPBBIM CHMBOIIOM
line? ? He MOXeET OBITh YaCcThIO HICHTH(RHKATOpa
3dThing micpa He MOKET OBITH TIEPBEIM CHMBOIIOM

Pi Pi aemserca xnouebeIM cropoM EXPRESS-1

IHpumep 6 — IlpaBribHbe WACHTH()UKATOPEL SK3EMILIAPE CIOXKHOIO 0DBEKTa
complex[101] complex[12] an_ent[23] an_ent[77]

CHHTAaKCHC:

146 constant ref = < kaxk 8 EXPRESS > .
154 type_ref = < kak B EXPRESS > |

361 ContextRef = ContextId .

391 ParameterRef = Parameterld .




Ha sneMeHT MOXHO CCEUIATECS TI0 €r0 I/I,I[GHTI/I(DI/IKHTOPY. Ha sneMeHTEI — KOHCTAHTA M apaMeTp —
MOZKHO CCBIIATHCH II0 COOTBCTCTBYIONICMY I/II[CHTI/I(i)I/IKaTOPy.

CHHTAKCHC:

34i ComplexEntityInstanceRefl = @ SipmleEntityInstanceld

37i EntityInstanceRef = ComplexEntityInstanceRef |
SimpleEntityInstanceRefl .

38i EnumerationInstanceRef = '@' EnumerationInstanceld

96i ObjectInstanceRef = EntityInstanceRef | EnumerationInstanceRef |
SelectInstanceRef | SimpleInstanceRef |
TypeInstanceRef .

40i SelectInstanceRef = '@" SelectInstanceld

41i SimpleEntityInstanceRef = @' SimpleEntityInstanceld

42i SimpleInstanceRef = @' Simplelnstanceld

431 SupSubRef = "@"' SupSubld .

44i TypelnstanceRef = '@ Typelnstanceld .

ITepBEIM CHMBOIIOM CCHIIKHM Ha DK3eMIUIAp ofBekTa (entity), mepedwrciaeHud (enumeration), Tuma
(type) umn BRIBopa (select) momkeH OHITH @ ¢ MOCTAENYIONMM XOTS 8K OTHUM CHUMBOIOM. CHMBOTH TIO-
Clle HAYATBHOTO @ MOTYT OHITE TI000 KOMOMHAITHEH OVKE, M H CHMBOIA NMOTUESPKHBAHMA, KOTOPHE
00pa3yIOT MPABWALHEN HMACHTH(MHWKATOP 00BEKTA, TEPedIMcIeHs, MPOCTOTO SK3eMIUAPA, AK3EMITIApa
BBIDOPA WM THIIA. DTH CCBUIKHM B COBOKYITHOCTH HA3BIBAIOTCS CCHUIKAMH Ha 3K3EMIUIAD IpEIMeTa.

IIpumep 7 — IlpaBHIBHEIE CCHIJIKH HA PK3eMIDIAD MpeIMETa
@POINT @Iline @Circle @AnEntity @item567

IIpumMmep ¥ — HenpaBHIbHBE CCHUIKH HAa SK3eMIDUILP IIPeIMETa.

@line? ? He MOXKeT OHTH YACTHLI0 HICHTH(PHKATOPA

3dThing @ HOIoKeH OBLITH TIEPBHIM CHMBOIOM

@subof subol aBngeTcs K0YeBEIM clIoBOM EXPRESS-1

@@Circle @ MOXeT NOABISThCI TOMBKO B KAYMECTBE IEPBOT0 CHMBOJIA
@567 CHMBOIIBI, CICIYIOIIHE 32 @, JOKHB HAYMHATHCH ¢ OYKBHI
@complex[82] TOTYCTUMBI TOTEKO CHMBOJK OYKB, ITH(OP U TOTUepKUBAHHILI.

7 VIMeHoBaHHbIC 00JIACTH 3HAYCHHIA

B HacTrosieM pasfene omnpeeleHBl THITH OBNACTel 3HAYUEeHHMI (MOMEHOB), KaK 4YacTH sf3HKa. 06-
JACTH 3HAYEHHHA MCIIONL3YIOTCH [JIs OIMMCAHHS JOIYCTHMEBIX 3HAYCHHH 5K3eMIvsIpd. MMeHOBaHHBIMH
00IIacTAMH 3HAYCHHH ABIAIOTCS 00JIACTH 3HAYCHHH OOLEKTa, THIIA, IICPSUACICHUS HIH BEIOODA.

7.1 ObaacTh 3HA9eHAR 00BEKTA

O8nacTk 3HAYCHUA 00BEKTa NPEICTABIHCT KIACC IIPSIMETOB, HMEIOIMX ODIHE aTPHOYTHL.

CHHTAKCHC:
661 EntityDomain = | Schemald *." | Entityld .

IIpumevanne — QOnacTe 3HAYEHNA OOBEKTA COOTBETCTBYET THIIV JAHHBIX 00beKTA B A3bIke EXPRESS.

7.2 ObaacTh 3HAYEHAR NepeancIenns
O61acTh 3HAYEHHH TIEPEUNCIEHHT OXBATHBACT 0OJACTH 3HAYSHHI YNOPAAOYEHHOE MHOXECTBO
HAMEH.

CHHTAaKCHC:
72i EnumerationDomain = [ Schemald *." ] Enumerationld

IIpumevanne — OONACTE 3HAYCHMIT IEPETHCIEHIA COOTBETCTBYET NEPEIHCIIEMOMY THIY HAHHEIX B S3bI-
ke EXPRESS.

7.3 O6aacTh 3Ha9eHAl BEIDOpa
OfnacTk 3HAY¢HHA BHIOOPA OXBATHLIBACT OOBEIHHEHHE O0NACTEH 3HAYCHMI.



CHHTAKCHC:
114i SelectDomain = [ Schemald *." ] Selectld

TMMpuvmeganmwne — OO6nacTs 3HAYEHWI BHIOOPA COOTBETCTBYET BLIGMPAEMOMY THUMY AAHHBIX B #3bIKe FEX-
PRESS.

7.4 ObaacTh 30a4Yennil THIA
Ob1acTh 3HAYCHIH THITA ABILCTCS PACIIHPEHHEM A IPYTHX o0IacTeil 3HAYCHHH B A3EIKE.

CHHTAKCHC:
135i TypeDomain = [ Schemald *." | Typeld.

IIpumeganne — OO0MACTs 3HAYCHHUN THIIA COOTBETCTBYCT OIPEICIEHHOMY THIY HAHHBIX B A3biKe EX-
PRESS, He ABNA0OIMEMYCS TEPeYHCTAeMBIM HIH BHIOHPEEMbIM THIIOM.

8 3Havenusa u 3K3eMNIApPbI

B nmanHoM pasiene OIMCAHB peanusaluH Bo3MOXHOCTEH a3biKka EXPRESS.
8.1 BazoBble 3HAYEHAS

CHHTAKCHC:

481 BaseValue = SimpleValue | EnumerationValue

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

IIpocThHIM 3HAYEHNEM SBISETCS 3HAYEHHE CAMOOIpeneNeHHON KOHCTAHTH. OOIacTh 3HAYCHUS 3a-
BHCHT OT TOTO, KaK KOMIIOHYIOTCS CHMBOIE IIPH (POPMHPOBAHHH JCKCEMEL.

8.1.1 IlBoHYHOE 3HAYCHHE

JABoM4HOe 3HAYCHUE TIPEACTABILCT BEJIHYHHY TBOMYHOH 00IACTH 3HAYCHHMH.

CHHTAKCHC:
251 BinaryValue = binary literal .
136 binary literal = < kax B EXPRESS >

JBondHOe 3HAYeHHE 06pasyeTcs M3 CUMBOIA % W MOCIETYIONINX OTHOTO Wl Goree 6utor (0 wma 1).

PaspatoTuynk cHHTakcHYeckoro aHammsaropa a3uka EXPRESS-1 gomkeH yeTaHOBHTL MaKCHMAIb-
HOC YHCII0 OWTOB B NBOMYHOM 3HAYCHHH, KOTOPOS MOXKCT PACMO3HABATRCI JAaHAHOH peamm3alticii (cM.
npunoxenne B).

IIpumep 9 — IIpapiIbHOS TBOMIHOE 3HAUCHIE

%10100110000101

8.1.2byneBcKoe 3HAUYEeHHE
byneBckoe 3HAYEHHE NPEICTABIACT BEIHIUHY OVICBCKOH OOIacTH 3HAYCHHH.

CHHTaKCHC:
50i BooleanValue = TRUE | FALSE

ByneBcKMM 3HAYCHHEM SBILeTCA OOHA M3 BeTpoeHHBIX KOHCTaHT FALSE nnu TRUE.

8.1.3YnucnoBoe 3HadYeHHE
YHcaoBHM 3HAYEHHEM SBISETCA HeTOYHCISHHOe WIH NeMCTBHTEILHOE 3HAYEHHE.

CHHTAKCHC!
94i NumberValue = IntegerValue | RealValue

8.l4lenodyrucleHHOE 3HAYECHHE
lenmouncieHHOE 3HAYEHHE TPEICTABISAET BETHIHHY HEIOYHCICHHON 00IacTH 3HATeHHIL

CHHTaKCHC:

291 IntegerValue = [sign] integer literal .
138 integer literal = < xak 8 EXPRESS >
286 sign = < kak B EXPRESS >

10




LenoyncneHHBIH THTepaT KOMIOHYETCH NOMHOCTEIO M3 HUdp. 1elouucieHHoe 3HAaYeHHE KOMIIO-
HyeTCcd M3 TeNOUNCASeHHOTO JMTEPATd, BO3MOXKHO, TpeasapaeMoro 3HakoM. OHO ompenenseT MOT0KH-
TEILHOE, OTPHITATETbHOE THOO HYIEBOoe 1eN0e YHCIO.

PazpaboTdHK cHHTAKCHYecKoTo aHammzatopa s3hKa EXPRESS-1 gomkeH YCTAHOBHTH MAKCHMATh-
HOC 3HAYCHHE IIRIOT0, KOTOPOS MOXKCT PACTIO3HABATLCS TAHHOM PCaTH3AmMSH (CM. MpritokeHue B).

IIpumep 10 — IlpaBHIbHBIC HEIOYUCICHHBIC 3HAYCHHS:
0 1 -1 891562934527619

IIpumep 11 — HenmpasunbpHBE NMeMOUHCICHHABE 3SHATCHHT:
1.0 HE MOXKET BKJIIOYATh JCCATHYHYIO TOYKY.

8.1.5]Joruueckoe 3HAUYEHHE
Jlormveckoe 3HAUEHHE MPEICTABISCT BETHIHHY TOTHIECKOH OBIACTH 3HAYCHMI.

CHHTaKCHC
881 LogicalValue = logical literal .
242 logical literal = < xak B EXPRESS >

JlormyeckuM 3Ha4YeHHeM gBIseTcs ogHa M3 BeTpoeHHBIX KOHCTaHT FALSE, TRUE wmwnm UN-
KNOWN.

8.16 JeHcTBHTECIbBHOC 3HAUYCHHS

HeficTRuTeTEHOE (BellleCTREHHOE) 3HAYEHHWE TIPENCTABISET BEIHIMHY MeHCTBUTETBHOH 001acTH
SHAYECHHIHA.

HeHCTBUTETEHEIM 3HAYCHHEM SBIIETCI MaTeMaTHIecKasd KOHCTAHTA CO 3HAKOM WJIN TeHCTBHTENh-
HEIA JHTEPAT CO 3HAKOM.

CHHTaKCHC:

104i RealValue = SignedMathConstant | SignedRealLiteral
31i  SignedMathConstant = [ sign | MathConstant

89i MathConstant = CONST E | PI

321 SignedRealLiteral = [ sign ]| real literal

139 real literal = < xkak 8 EXPRESS >

MaTteMaTHIecKOH KOHCTAHTOH CO 3HAKOM SBIAETCS OJHA M3 BCTPOSHHEIX MaTeMATHUECKHX KOH-
CTAHT (TO eCcTh ¢ MJIH T), BOSMOXKHO TpeaBapsaeMas sHAKOM.

Maremarnyeckad koHcTaHTa e = 2,7182... nipencrasisgercd KoHcTaHTOH CONST _E a3sika EXPRESS.

MaremaTudeckasd KoHeraHTa © = 3,1415... npeacrasnaerca konctanToil Pl a3eika EXPRESS.

IIpumep 12 — MaremMaTHYeCcKHEe KOHCTAHTE CO 3HAKOM:
-const_e Pi

JeficTRUTeTEHEI TATEPAT €O 3HAKOM KOMITOHYETCH W3 MAHTHCCH (CO 3HAKOM) M BO3MOXHOTO TIO-
Kazatend creneHH. OH oIpenenseT TeiCTBUTEIbHOE THCIO.

PaspaGoTuyuk cHHTaKcHYeckoro aHammsaropa a3uka EXPRESS-1 gookeH yCTaHOBHTL MaKCHMAIb-
HYI0 TOYHOCTE H MAaKCHMANBHEIH II0KA3aTClIb CTCHCHH ICHCTBUTEILHOTO 3HAYSHHA, KOTOPEIC MOTYT pac-
MO3HABATECA JAHHOH pearm3aliuci (CM. IpIIoKeHHS B).

IIpumep 13 — IlpaBunbHBIC TeHCTBHTEILHBIC 3HAYCHH:
00 -1.Eb6 l.e-6 8915629.34527619

IIpuMmep 14 — HempapuinbHBEC JeHCTBUTEIBHEEC 3SHAUCHIIA:

001 nepel TOYKOH JTODKHA OBLITE XO0TA OBl OJHA [THGPa
1lel0 B MAHTHCCE JO/DKHA OBITE JeCATHYHAd TOYKA
1.0e-12.0 B noxasarele HE IOIKHO OBITH JECATHYHOH TOYKH
CONSTE HEBEPHO 3aIIMCAHHAS BCTPOCHHAS KOHCTAHTA.

8.1.7 CTpoKOoBOe 3HATYEHHE
CTpoKOBOe 3HAYUeHHe TPEACTABIAET BETHUNHY CTPOKOBOM obnacTh sHaveHu#. MmMetoteda e dop-
MBI CTPOKOBOTO 3HAUEHHsT — SIBHOE CTPOKOBOE 3HAUEeHHe M KOTHPOBAHHOE CTPOKOBOE 3HAUEHME. SBHOE
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CTPOKOBOS 3HAYEHHE KOMIIOHYETCA M3 MOCISIOBATEILHOCTH CHMBOIOB H3 Habopa cuMBoinoB EXPRESS-I,
3AKITIOUeHHOR B anmoctpodel (). Anoctpody BHYTPH ABHOTO CTPOKOBOTO 3HAUCHWS TPEACTABIACTCS JIBY-
MA TOCIeIOBATETEHEIMH arnoctpodami. KogHpoBaHHEIM CTPOKOBHEIM 3HA9eHHEM SBIACTCH KOITHPOBAH-
HOE YeTHIpPEMSI OKTETAMM TIpPeNCcTARIEHHe TMOocaemoBaTe sHOCTH cuMBonos 3 MCO/MBK 10646-1, za-
KII0YeHHOE B KaBRUKH (). KooHpoBaHHE OIpenenseTcs CIeOyIolIHM 00pa3oM:

- nepBrIit okter = rpynma MCO/MBK 10646-1, B KOTOpo# onpeneaseTcs CUMBOI;

- BTOpoit okreT = npockiug MCO/MBK 10646-1, B KOTOpo# ompenelseTcsd CHMBOT;

- TpeTHi oKkTeT = crpoka MCO/MBK 10646-1, B KOTOPOH ONPEIE/SICTCH CHMBOIL

- YCTBEPTHIH oKTeT = guciika HCO/MBK 10646-1, B KOTOpo# ompeacnsaeTcs CHMBOI.

IMocnemoBareILHOCTE OKTETOB TOJDKHA WACHTU(MWIOMPOBATE ONWH W3 HOMYCTHMEBIX CHUMBOJIOB H3
HCO/MBK 10646-1.

CHHTAKCHC:

124i StringValue = SimpleStringValue | EncodedStringValue .

33i SimpleStringValue =\q { (\q\@) | not quote | \s | Yo | \n } \q .
130 not_quote = < kak B EXPRESS > .

271 EncodedStringValue ="' ” ' { encoded_character | \n}'”"

122 encoded character = < xak B EXPRESS >

PaspatoTuynk cHHTakcHYeckoro aHammsaropa a3uka EXPRESS-1 gomkeH yeTaHOBHTL MaKCHMAIb-
HOC YHCIO CHMBOJIOB CTPOKOBOTO 3HAYCHHA, KOTOPOS MOJKCT PAcIO3HABATECd TaHHOH peanm3altuei (cM.
npunoxenne B).

Pa3patoTuyuK cHHTaKcHYccKoro aHammsaTopa g3uka EXPRESS-1I gommkeH yeTaHOBHTL MaKCHMATIb-
HOE THCI0 OKTETOB (HODKHO OHITH KPATHO YeTHIpEM) KOMHMPOBAHHOTO CTPOKOBOTO 3HAYUEHHS, KOTOpPOE
MOXKET PAclo3HABaThCA JAaHHOM peanmsalueil (cM. npuioKeHHe B).

IMMpumeganune — Crpoxosoe 3rauenwe EXPRESS ormuwactcs ot ctpoxosoro murepara EXPRESS, no-
CKOMBKY B MEPBOM CIYYAE CTPOKOBOE 3HAYEHWE MOXKET 3aHHMATH Oosee 4eM onHy H3WYEecKyld CTPOKY, TOrIa Kak
crpokogoii mutepan EXPRESS me moxer 3aHuMAaTE Oonee 0gHOM GI3HIECKON CTPOKI.

IIpumep 15 — IIpaBunbHBIe IBHEE CTPOKOBHIE 3HAUCHHI:

“This is a string on the line.’
UHTaeTCs: 3TO CTPOKA B OJHY (hM3HUECKYI0 CTPOKY.

“This
is
a
multiline
string’.

Yuraercs: D10

MHOTOCTPOTHAS

CTpOKA

“This string’‘s got a single apostrophe embedded in it’.

Ynraercs: DTa CTPOKA CONEPKHAT SIUHCTBEHHEIH BCTPOSHHEIA anocTpod.
IIpumep 16 — HenpaBunbHEE SBHBIC CTPOKOBHIC 3HAYCHHS

“This string is invalid because there is no closing apostrophe.

Ipumep 17 — IpaBrinbHEE KOMMPOBAHHBIE CTPOKOBHEIE 3HAUCHHS

“00000041”

YUTaeTC: A.
“000000C5*
yytaeres: A

IIpumep 18 — HenpaBuibHBIE KOJUPOBAHHLIE CTPOKOBBIE 3HAYCHHS:

“000041¢
OKTeTH TODKHHE PACKIATLIBATECS B TPYIIIIE YeTBEPOK.
“00000041 000000C5*

Mexay OKTETAMH HE JOMXKHO OBITH IPOOEIOB.
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8.1l8IlepeuncngeMoe 3HAYCHHE
IepeuncngeMoe 3HAYEHIE TIPEICTABIAET BEMHIHHY TIEPEINCIIeMON ODIACTH SHATSHMI.

CHHTAKCHC:
281 EnumerationValue = ! simple_id .

HCpC‘II/ICHHCMOG SHAUCHNC ABIACTCA MMPOCTHIM I/I,JICHTI/I(DHK&TODOM C MPETIMIECTBYINNM BOCKINIIA-
TEIBHBEIM 3HAKOM (') HpOCThIM I/I,I[GHTI/I(DI/IKEITODOM ABIHICTCA MOCICTOBATEIBHOCTE CHMBOIOB H3 6y'KB,
HI/I(i)p 1 CUMBOJI4 MOTUYCPKUBAHITS C 6yKBOﬁ B KAYCCTBE TMIEPBOTO CHMBOIIA.

IIpumep 19 — IIpaBWIBHEE NEPSUUCIACMES 3HAYCHHS:
red lgreen Horward

8.2 ArperaTHple 3Ha9YeHHS

B EXPRESS pasznuyaior ase ¢GoOpMBI 3HAYCHHH arperaidi — (MKCHPOBAHHYIO H JHMHAMHYECKYIO.
(DUKCHPOBAHHAS aArperarys SBISeTcs arperarneil aHaJOrHYHBIX MPEeIMETOB, TNe YHCIO MECT XpaHeHHs
HE 3aBHCHT OT KOMHYECTBA IEMEHTOB, (DAKTHYECKH XPAHSAIIHXCS B arperanui. JWHaMidecKas arpera-
U TBISETCS arperanmeil aHaTOTHYHEX TPeIMeTOB, TIIe YHCI0 MECT XpaHeHWs 3aBHCHT OT YHCA De-
MEHTOB, (DAKTHYCCKH XPaHLIIHXCA B ArPeraliii. ATPEraTHhC 3HAYCHHS MOTYT OBITh BIOXKCHHBIMH.

CHHTaKCHC:

461 AggregationValue = DynamicAggr | FixedAggr

61i DynamicAggr = (" [ DynamicList ] ') .

63i DynamicList = DynamicMember { *," DynamicMember } .

641 DynamicMember = AggregationValue | ConstantValue | DerattValue |
ParmValue | RegattValue | TypeValue

79i FixedAggr = *[* FixedList *]" .

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

81i FixedMember = DynamicMember | Nil

HomycTHMEIE 00JIACTH 3HAYCHHM ICMCHTOB BHYTPH arperallHH 3aBHCAT OT KOHTEKCTZ 00IacTH
3HAYCHHAN. TAKMMH KOHTCKCTaMH SBIIIOTCS:

- KOHCTAHTH (cM. 8.8);

- BHIHCTAeMEIe aTpUBYTH (cM. 8.7.1.2);

- ABHEIE aTpHOYTH (cM. 9.2.2);

- mapamMeTpHl (cM. 9.2.2);

- OTIpeieTeHHBIE THITH JTAHHEX (CM. 8.4).

IlpaBraia | orpaHHYeHHs

a) DrmeMcHTH BHYTPH THHAMHYECKOH arperallii HE TOTKHEI ORITH paBHE Nil.

b) BDrneMeHTH BHYTPH (PMKCHPOBAHHOM arperaniiy MOryT ObITh paBHE Nil.

c) 3HavYeHWs >IeMeHTOB BHYTPH Arperalyi JOTKHHE OHTH COBMECTHME! ¢ ODNACTEIO 3HAYUEHHI
arperarm.

IIpumep 20 — ArperaTHble 3HAYCHHS:

(10, -10, 0) TUHAMHYSCKAS ATPETAITHS TPeX MelOUHCIEHHBIX 3HAUCHUI
(1,1,2,2,3,3) ITHMHAMHYESCKAS arperaims WeCTH HeIOYHCICHHBIX 3HAYeHHH

() MycTasg THMHAMHYCCKAs arperaiius

[1, 2, 3, 4] (PHMKCHPOBAHHAA arperalys YeThipex HEIOYHCICHHBIX 3HAYSHHHA

([1, 21,13, 7] IMHAMHYECKas arperanusa ¢GHUKCHPOBAHHOH arperaliii IBYX 3HauYeHHI.

8.3 IIpocToii 3K3eMILIsAp
ITpocToii 5K3eMIUTAP ABISETCS MPEACTABICHHEM 3HAYEHHS OTHOTO SK3eMILISIPA TIPOCTOTO 3HAYCHHS.

CHHTaKCHC:

121i Simplelnstance = Simplelnstanceld ‘=" SimpleValue *;°

1221 Simplelnstanceld = simple id .

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

42i SimpleInstanceRef = ‘@ SimpleInstanceld .
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IIpumep 21 — HekoTophle IMPOCTHIE DK3EMILTSIPEI
rl =27.0;
&1 =* A string’;

8.4 DKzeMIIsIp THOA

DKIMIUIAD THNA ARIACTCA TPENCTARICHHEM 3HAYCHHA OJHOTO KIEMIUTAPA OONACTH 3HAYCHHIA
tana (IYPE).

CHHTAKCHC:

1371 Typelnstance = Typelnstanceld =" TypelnstanceValue *;

1381 Typelnstanceld = simple_id .

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

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

44i TypelnstanceRef = @ Typelnstanceld .

.

Ilpasnia B orpaHHIeHHAS
a) 3HaucHHME SK3EMILIEpPA JTOLKHO OBITH THMOO TPOCTHIM 3HAYCHHMEM, CCBHIJIKOH Ha SK3eMIDIAp
00BEKTa, CCRUIKOM Ha SK3eMILIp THIIA, THO0 arperalldaMH THX 3HaYeHHH.

IIpumep 22 — HekoTOphie BK3eMILIAPEl THIIOB:
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 DkzeMisip Be10Opa

BK3eMIUIAD BRIOOpA SBIACTCH IIPSACTABICHHEM 3HAYCHHS OIHOIQ 9K3eMIUIApa OOJACTH 3HAYCHHI
pebopa (SELECT).

CHHTaKCHC:

1161 SelectInstance = SelectInstanceld '=" SelectInstanceValue °;

1171 SelectInstanceld = simple_id .

118i SelectInstanceValue = SelectDomain *{' SelectValue '}’

119i SelectValue = EnumerationValue | NamedInstanceValue | ObjectInstanceRef |
TypeValue .

40i SelectInstanceRef = @ SelectInstanceld .

.

Ilpasnia B orpaHHIeHHAS
a) 3HaueHHE HK3eMIUIAPA JOLKHO ORITH THGO CCHITKOM Ha HK3EMITIAD THITA, CCHITKOM HA 5K3eM-
AP BEIOOPA, CCHUIKOM HAa PK3eMILTAD NMepedrclIcHNs, MO0 CCRITIKOM Ha SK3eMINIIp ofheKTa.

IIpumep 23 — Dx3emiuap BuOOpa
&1 = type_or_entity{@e27};

8.6 DKzeMIuIsIp nepevHCICHHS
DK3eMIITIp TIepevUCICHUST SIBISETCS TIPEICTABICHUEM 3HAYMCHWS OTHOTO 3K3eMITTIpa obmacTH
sHaueHu# nepearcreHuss (ENUMERATION).

CHHTAKCHC:

741 EnumerationInstance = EnumerationInstanceld "="
EnumerationInstanceValue *;

751 EnumerationInstanceld = simple_id .

761 EnumerationlnstanceValue = EnumerationDamain

" EnumerationValue '}
281 EnumerationValue = ! simple id .
381 EnumerationInstanceRef = ‘@' EnumerationInstanceld .

.

ITpapuna B orpaHHYeHAs
a) 3HaveHHe SK3EMIUTAPA TOMKHO ORITH MEePEUHCTICMBIM 3HATCHHEM.
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IIpumep 24 — HekoTophie PK3eMILIAPE IEPEYHCICHIA
enuml = an_enum{!first};
enum?2 = an_enum{!second};

8.7 DKzeMusIp 00LEKTa

SKSEMHHHP 00BeKTa SABIIECTCH MNPEICTABICHACM OJHOIO ZK3CMILTADA 00NACTH 3HAYCHWH O00BEKTa
(ENTITY).

CHHTAKCHC:
681 EntityInstance = EntityInstanceld =" EntityInstanceValue *;
69i EntityInstanceld = ComplexEntityInstanceld |
Simple EntityInstanceld .

70i EntityInstanceValue = EntityDomain *{" [ InheritsFrom ]

{ ExplicitAttr } { DerivedAttr }

{ InverseAttr } [ BequeathesTo | °}'
371 EntityInstanceRef = ComplexEntityInstanceRef |

SimpleEntityInstanceRef .

.

B EXPRESS pazmuuaroT gpa BHIA 3K3eMIDTSIpa 00BEKTA:

- SKIEMILIAP [POCTOr0 O0BEKTA - K3CMIULAP He ABIAIONIMIICA YaCTRIO IepeBa HACICIOBAHNA,

- SKIEMILIAP CIOXKHOTO ODBEKTA - DK3eMILIAP M3 JepeBd HacaenopaHus. OH KOMIIOHYETCH M3 DK-
3eMIULIPOB KOMIIOHSHTOB (0OLEKTOB), KOTOPEIC BMECTE 00pasyIoT BCe V3IH ICpPCBa.

CHHTAKCHC:

51i ComplexEntityInstanceld = SimpleEntityInstanceld [ SupSubld ']
34i ComplexEntityInstanceRef = @' SimpleEntityInstanceld .

120i SimpleEntityInstanceld = simple id .

41i SimpleEntityInstanceRef = '@" SimpleEntityInstanceld .

1251 SupSubld = digits

HaeHTrndHUKaTOpOM SK3eMIDIIPA TPOCTOT0 0OREKTa SBIIETCT NPOCTOH MIeHTH(DHKATOD.

HenTudrKaTop 3K3eMIUISpa CIOKHOTO 0OReKTa COCTOMT M3 NByX 4dacTeidl. Ileppasg 9acTh SBIseTCS
TAKOH e KadK MIeHTH(HKATOP SK3eMIIIPa TPOCTOro o0heKTa. BTopoil JacThio ABISeTCa CTPoKa ITAdD,
3AKITIOUEHHAA B KBagpaTHBe cKobKH. CTpoka mUdp BO BTOPOH YacTH (HA3RBAEMAas B CHHTAKCHCe Sup-
Subld) aBngercs HICHTH(MHUKATOPOM KOHKPETHOTO KOMIIOHEHTA 3K3CMILIAPA CIOXHOrO obbekra. (CehlI-
K4 Ha BK3CMILIED CIIOKHOTO OOBCKTA BKIIOYACT IICPBYI0 YACTh MICHTH(HKATOPA C IIPEOIICCTBYIOMIHM
eMy CHMBOJIOM @,

IIpaBraiaa | orpaHHYeHHS

a) I JaHHOTO SK3eMILLPa CIIOXHOMO OOBEKTA IIEpBad YacTh MACHTHMMKATOPA SK3EMIUBIPA CIIOXK-
HOTO 0OBEKTA JOMKHA OBRITE TAKOM K€, YTO M 71 KAXKIOTOo KOMIIOHEHTA SK3eMIUISIPA CIOKHOTO O0BEKTA.

b) Jla HaHHOTO 2K3eMIUIEpa CIOXKHOTO OOBCKTA BTOpas YacTh HIASHTH(MWEATOpA DK3eMIUISpa
CIOXHOTO 0OBEKTa JODKHA OBITE PASHOHN IS KAKIOT0 KOMIIOHEHTA SK3eMIUISIPA CIOKHOTO 00BEeKTa.

IHpumep 25 — HUacHTHGHKATOP SK3EMILIAPA CIOKHOTO OOBEKTA IJIS JIBYXKOMIIOHEHTHOIO K-
3eMIUSIPpa W CCHIJIKA Ha 3TOT PK3EMIUISAP CIOXHOTO OOBEKTA.

complex[23] - - HIEHTH(PHUKATOP OTHOTO KOMIIOHEHTA
complex[111] - - HICHTH(PHKATOP IPYroro KOMIIOHEHTA
@complex - - CCHITKA HA 5K3eMIUTAD CIOXKHOTO ODBEKTA

871 ATpHOVTH
BrzemiLtap o0bekTa B EXPRESS MoxeT He HMeTh HE OTHOTO (HONB) HIH UMCTE HCCKOIBKO aTpH-
OYTOB. ATPHGYTH TIOIPA3TETSIIOTCS HA SIBHBIE, BRITHCIISMBIE M HHBEDCHEIE.

IIpunmep 26 — DK3cMIUIEPE IIYCTHIX 00OBEKTOB

ent_inst{ };
ent_inst{ };

e2
€g

8.7.1.1 Henwie ampuiymer
SIBHBIA aTpubyT ABIFETCH 0043aTCILHBIM CBOHCTBOM OOBEKTA.
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CHHTAaKCHC:

771  ExplicitAttr = RequiredAttr | OptionalAttr .

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

99i OptionalAttr = RoleName ‘->' OptattValue °;°

107i RoleName = attribute ref .

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

96i ObjectInstanceRef = EntityInstanceRef | EnumerationTnstanceRef |

SelectInstanceRef | TypeInstanceRefl |

SimpleInstanceRef .
93i NamedInstanceValue = EnumerationInstanceValue | SelectInstanceValue |
TypeInstanceValue .
981 OptattValue = RegattValue | Nil .

30i Nil = ¥

SBHEI aTpuOYT COCTONT M3 HMEHH POTH aTpHUOYTA, MOCIEIVIONIETO 3HAKA -2, MOCIEIVIOMEH Be-
JHYHHE O0NMACTH 3HAYCHHUH PONH M 3aBCPINAONICH TOYKH C 3amaToil. BermmdamHa o0aacTH 3HAYCHHH
POMH T8 0643aTETRHOTO ATPHOYTA MOXKET OBITH CCHITKOM HA SK3eMIUTID 0BBeKTa WIH THMA, 3HAYCHH-
eM, TTOMMEHOBAHHEIM 3HAUeHWeM, KOHCTAHTOM HIH MApaMeTpoM, THOO arperaruaMy TepeuncIeHHBIX
sHAUeHWH. BerwamHa o6Gr1acTH 3HAYEHWHA POTH I8 HeoDA3ATETLHOTO aTpHOyTa ABIIETCI TaKo XKe,
KaK M I 00A3aTebHOTO aTpUOyTa, C© JOMOJIHHTEILHEM 3HadeHHeM Nil, ecin BenwurHA 00IACTH He
oTpeTeIeHa.

IIpumegvanune — fpHOoMy aTpubyTy MOXeT OBITh 3a0aHO 3HAYeHHe Nil. B sTOoM ciyvaae ecniu onpeneneHue
o0pekTa ocHopano Ha EXPRESS-o0nekTe, Torma sk3eMIniap He Oyaer cooTeercTRoBaTh EXPRESS-onpenenenuio.

IIpumep 27 — ABHBc aTpHOYTEH

a_real -> 1.2

an integer -> 3;

a_list -> (1,2, 3);
a_boolean -> TRUE;
a_logical -> UNKNOWN;
an_enumeration -> lenuml;
a_string -> A string’;
entity ref -> @instancel;
optional str > 7

optional int -> 42;
a_parameter -> parl;
a_constant -> cl;

8.7.1.2 Buuucasemeili amputym
BEMHCTAEMBIM SIBASIETCSL ATPUOYT, 3HAUEHHE KOTOPOTO MOKET ORITh BRIMUCIEHO TIO 3HAYMCHUSIM
IPYTUX CBOMCTB OOBEKTA.

CHHTAaKCHC:

60i DerivedAttr = RoleName [ '<-' DerattValue ] °;°

107i RoleName = attribute_ref .

591 DerattValue = AggregationValue | BaseValue | EntityInstanceRef |
EntityInstanceValue | EnumerationInstanceValue |
TypelnstanceRef | TypelnstanceValue | TypeValue .

BeEMuCIgIeMEBTi aTpubYT COCTONT H3 UMEHH PONH aTpHGYTA, MOCTeNYIONNX Heobd3aTeTbHBIX 3HaKa
<- 1 BSIHYHHH OOIACTH 3HAYCHHI POTH H 3aKaHIHBACTCA TOYKOH ¢ 3amdaroil. Bemmamna odiacTw 3Ha-
YeHWH POJH MOXeT OBITh CCHUIKOH Ha 9K3eMIUIIp 00heKTa WM THIA, 3HAYCHHEM, KOHCTAHTOM MHOO0 MX
arperanugMi. Kpome Toro, BermdrHa MOXKET HMETh 3HadcHME Nil, ¢CIIH OHa HE OoIpeaciIcHa.
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IIpumep 28 — BoiuuciageMule aTpHOYTH

a_real <- 1.2

an integer <- 3;
a_boolean <- TRUE;
a_logical;

an_enumeration <- lenuml;
a_string <- ‘Astring’;
entity ref <- @instance?;
null derived <- 7

8.7.1.3 Husepcuniti amputym

Ecnm sk3eMIIEp 00beKTa YCTAHOBHIIL OTHOLIEHUE € TEKYLIHUM 3K3eMIUIPOM OOBEKTa [OCPENCTBOM
CCHITIKH B ABHOM aTpubyTe Ha TCKYIIME SK3eMIUIAP, TO O OMHCAHMS STOTO OTHOUICHHSI B KOHTEKCTS
TEKYIIETO HK3EMIUBIPA MOKET OBITE MCTIOMB30BAH WHBEPCHHIH ATPHOYT.

CHHTAKCHC:

87i InverseAttr = RoleName | ‘<«-' InvattValue | °;'

107i RoleName = attribute ref .

86i InvattValue = DynamicEntityRefList .

62i DynamicEntityRefList = *(* [ EntityRefList ] )" .

71i EntityRefList = EntityInstanceRef { '," EntityInstanceRef } .

2

HWuBepcHBII aTpUOYT COCTOAT W3 HMEHH POITH aTPUGYTA, TTOCIETYIOMNX HeoOI3aTeIbHBIX 3HAKA < -
H BCJIMYWHE OOJACTH 3HAYCHWHA M 3aKaHYHMBACTCA TOYKOH c 3ansaTol. BenwdwWHOW obnacTh 3HAaYCHWHA
pOIH gBaAsgeTcA (BO3IMOKHO, TTYCTOH) THHAMHIECKHH CIIHMCOK CCRITOK HA HK3eMITIAPH OOBEKTOR.

IIpumep 29 — MHBEpPCHEIE aTPHOYTH
inverse 1 <- (@al, @h3);
inverse 2;
inverse 3 <- ()

872CyHepTHOH H MOATHIIH

Dkzemmngp cnoxHoro EXPRESS—o0bekTa HacneoyeT aTpHOYTHI M HMX 3HAYCHHS M3 DK3eMILISPOB
ero cynieptutios (SUPERTYPE) (nipn MxX HATHIHW) W TepeaeT ATpHOYTH M HX 3HAUSHHS 3K3eMIUIIpamM
cpomx nogrunos (SUBTYPE) (ipu BX HaTWIwuH).

49i BequeathesTo = SUPOF DynamicSupSubRefList *;'

85i InheritsFrom = SUBOF DynamicSupSubRefList °;" .

651 DynamicSupSubRefList = (' [ SupSubRef { *,° SupSubRef } | )’
43i SupSubRef = ‘@ SupSubld .

CCHEUIKH Ha K3CMIUTIPE KOMIIOHCHTOB (CM. 8.7) HEMOCPEICTBCHHOTO CYIIePTHITA(OB), MPH ¢TI0 Ha-
JMHYMH, JAI0TCS BCISH 34 KI049eBoM ciioBoM SUBOF B 3aKiio4alorcd B KPYITIbie CKOOKH.

CCEUIKH Ha 3K3EMIUIAPE KOMIOHEGHTOB HEMOCPSICTBCHHEBIX ITOATHIIOB, NMPH HMX HATHYHH, OAOTCH
Beend 3a KmodeBEIM crtoBoM SUPOF M 3aKmovaioTesd B KPYIIEE CKODKH.

Ipumevsanme — Kak ykazamo g 8.7, waenTH(HKATOP SK3EMIUIAPA CIOXHOI0 00BEKIA MMEST ABe YACTH!
TepBas YACTh SBIAETCH WACHTH(MHKATOPOM SK3EMIIApA B 1IEOM, 4 BTOPAs YACTh — HACHTH(WKATOPOM KOMIIOHEH -
ta. Hazosem, manpimep, partl nepsyio wacth mueHTHOHKATOPA IKIEMITIAPA CIOXHOro 00bekTa. Torma CobUTKa Ha
KOMITOHEHT, CKaxeMm, @3, dBigeTCs CCHUIKOI HAa KOMIIOHEHT 3K3eMIUIAPa CIOKHOrO OOBEKTa, ITONHOCTHIO HISHTH -
dunupyeMyo Kak partl[3].

IIpumep 30 — CynepTHIIB H IIOITHIIED
il[1] = super{super int -> 2; SUPOF(@2); }; - - umMeer moaTuim il[2].
il[2] = sub{SUBOF(@1); sub real -> 23.7; }; - - mMceT cymeptumn il[1].
i2[1] = sub{SUBOF(@35); sub real -> -42.0; }; - - uMeeT cymepTH i2[5].
i2[5] = super{super _int -> 7; SUPOF(@1); }; - - mMeer mojrumn i2[1].
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8.8 DKieMILIsAp KOHCTAHTEH

OORIBIEHNE KOHCTAHTHE MOXKET OBITh WCTIONB30BAHO A OORABIEHWS WMEHOBAHHHIX KOHCTAHT.
OBracThI0 OeMCTBHA HACHTH(MHKATOPOB KOHCTAHT, OOBABIEHHHX BHYTPH BGMOKA KOHCTAHT, JOIKHA
OBITH CXeMa, B KOTOPOH HAXOIUTCS GIOK KOHCTAHT. MMeHOBAHHAS KOHCTAHTA, MOABISIOMASICT B ODhsIB-
JNeHHH KOHCTAHTE, MMECT SBHYIO MHHIMAIH3AIMIO, 3HAYCHHEC KOHCTAHTH HE MOXKET OBITH MOMTH(HIIN-
POBAHO TIOCITE WHHUITHATHAINH. BXoxneHHe MMeHOBAHHOH KOHCTAHTHI BHE e ODBABIEHHS TOIKHO
OBITL HKBHBAJICHTHO BXOXKICHHIO HCXOIHOIO 3HAYCHHA CAMOM KOHCTAHTHI.

CHHTAKCHC:
52i ConstantBlock = CONSTANT { ConstantSpec } END CONSTANT °;°
54i ConstantSpec = Constantld "= =" ConstantValue °;’

53i ConstantValue = AggregationValue | BaseValue | EntityInstanceValue |
NamedInstanceValue | SelectValue | TypeValue .
351 ConstantRef = ConstantId .

3HaYCHHE KOHCTAHTHI MOXET OBITh arpeTalliei 3HAYCHHIA.

Ilparraa | orpaHH9eHHA

a) Kaxjoe 3HadeHWe JOICKHO OBITH MTPOCTHIM 3HAYCHUCEM, 3HAYCHHEM DK3EMIINApa OOBeKTa, TIe-
PEUNCTIEMEIM 3HAYCHAEM, BRIOHPASMEIM 3HAUYCHHEM IHO0 MX ATPETAITHIMH.

b) HMecHOBAaHHAS KOHCTAHTA MOXET MOABISITECS B ODBABIECMOM 3HAYCHHH [IPYTOH UMEHOBAH-
HOH KOHCTAaHTHI.

IIpumep 31 — BIoK KOHCTAHT

CONSTANT
ZRIO == 0.0;
thousand == 1000,
origin = = point{x -> Zero; y -> 7ero;};
large circle = = circle{center -> origin; radius -> thousand;};
7. axis == [0.0, 0.0, 1.0];

END_ CONSTANT,;

8.9 DK3eMILIAp JAHHBIX CXEMbI

Brzemrsap JaHHEX cxeMEl (SCHEMA DATA) omnpenenseT SK3eMITIAp (JacTk) MpeIcTABTEHHS pac-
CMATPHBAEMOM TIPETMETHOM OONACTH, B KOTOPOM OOBIBIAeMEIE IeMEHTH MMEIOT ofpeneNeHHbIe CMEICT H
HazHadeHne. Hanpumep, TeoMeTpHs (geometry) MoXeT OHTE WMeHeM TaHHBX cxeMil (SCHEMA DATA),
COEPKAINX PK3eMIUIAPE TOYEK, KPWBHIX, TOBEPXHOCTEH M JPYIHAX COOTBETCTBYIONIHX 31eMeHToB. Ilops-
JOK, B KOTOPOM OOBABIAIOTCA 3K3eMIUEpHI B 3K3eMIriipe SCHEMA DATA, npoH3BoiIcH.

CHHTAKCHC:
109i SchemalnstanceBlock = SCHEMA DATA Schemald ;'
[ SchemalnstanceBody | END SCHEMA DATA °;°
108i Schemald = schema ref .
110i SchemalnstanceBody = [ ConstantBlock ] { ObjectInstance } .
951 ObjectInstance = EntityInstance | EnumerationInstance | SelectInstance |
TypelInstance | SimpleInstance .

Otpapnenne SCHEMA DATA co3gaeT HOBYK 00NACTh JSHCTBHSA, B KOTOPOH MOIYT OBITh OOLSB-
JMEHE CIeIYIONIIHIE SIeMEHTEL:

- KOHCTAHTHI,

- DK3EMILTSIPE 0OBEKTOB;

- DK3EMILISIPL [IePSUHCICHNH

- DK3EMIINIAPEL BEICODA;

- IIPOCTHIE 3K3¢MIULIPH;

- DK3CMIDISIPE THIIA.

Ipumep 32 — Hamomaenne EXPRESS-cxeME

SCHEMA DATA whatsits ;
(* Koncrants, onpenengeMble B EXPRESS *)
CONSTANT
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one == 1.0;

twopi == 6.2831853;

END _CONSTANT;

(* Tunwl, onpenengemelc B EXPRESS *)

nl = name{('Jot*, ‘E*, 'Bloggs")};

n2 = name{( Mary', "Jones')};

(* OBBeKTH, onpencntdgemiiec B EXPRESS #)
pl = point{x -> one; vy -> twopi;};

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

END_SCHEMA DATA,

8.10 Orodpaxkenne MoaeIn
Hougrne MODEL omnpenciasgeT oDHY KOHKPETHVIO PEATH3AITHI0 JAHHBIX, COOTBETCTBYIOLIIX WH-
(GOPMAITMOHHON MOIEIH.

CHHTaKCHC:

90i ModelBlock = MODEL Modelld *;' ModelBody END MODEL °;°
92i Modelld = simple id .

91i ModelBody = { SchemalnstanceBlock } .

EXPRESS-o06bapneHne MODEL co3gaeT HOBYIO 00MACTh ACHCTBHA, B KOTOPOH MOIYT OBITH 0OB-
SIBIICHE] CICAYIOMINE ICMCHTEL:
- DK3CMIDISIPE] JAHHELX CXCMEL.

IIpumevanne — OcHopHbM HazHaueHHemM MODEL saBngercsa OeMOHCTPALMA COBOKYIIHOCTH OOBEKTHON
Gas3bL

IIpumep 33 — Hampumep, bugatti_35 moxer OwTh mMeHeM MODEL, comepskaicii TaHHEIE,
MPENCTARMSTIONINE ABTOMOOHTE TUTIA Bugatti Type 35. MoxeT OHITH HECKONBKO 3K3EMITISIPOB TAHHBIX
cxembl BHYTpH MODEL: onuH, HAapHMEp, I8 YepTeXel aBTOMOOHIE, M APYTOH, COIepXalllMi TaHHbBC
o oBCIyKUBAHWUIO ABTOMOOHIIS 3TOTO THIIA.

ITpaprAna | orpaHdYeHHAs

a) Kaxnweii sK3eMInsp TaHHBX cxeMBl BHYTpH MODEL [oIXeH WMETh YHUKANBHBIA WITEHTH-
dHKaTop.

b) HWaentndukarop kaxmoro sk3eMispa BHyTpH MODEL noiokeH GBTh YHHKATBHBIM.

¢) 3Havenust BHyrpu MODEL He TOGKHE OLITE CCRITKAMH HA TTAPAMET).

IIpumep 34 — Hadpocoxk MODEL

MODEL a _model;
SCHEMA DATA a schema,

END SCHEMA DATA;
SCHEMA DATA another schema;

END_SCHEMA_DATA;
END_MODEL.

9 Onpenenende a0CTPAKTHOrO KOHTPOJNBHOIO NpUMEpA

B manHoM pasgenc onMcaHb OCHOBHBIE 2ieMeHTH d3uka EXPRESS-I, oTtHocgmpeca K onpenene-
HHUIO a0CTPAKTHEX KOHTPOJIBHEX MPHMEPOB.

9.1 Konrekcr

Konteker (CONTEXT) omnpefnenseT 3K3eMIUIIPH NAHHEX M ANTOPUTMEI, OTHOCAIIMECS K TIpen-
CTABICHHIO DPACCMATPHBACMOM MPSIMETHOH OOJACTH, B KOTOPOM 2ICMCHTH HMCEKT OIMpeIcAcHHER
CMEICTT M Ha3HAYeHHE. DK3eMIITAPH TAHHKIX MOTYT OBITH TIapaMeTPH30BAHEL.
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CHHTAKCHC:
561 ContextBlock = CONTEXT Contextld ';° ContextBody END CONTEXT °;°
581 Contextld = simple id .
571 ContextBody = { SchemaReferenceSpec } [ FormalParameterBlock |
{ SchemalnstanceBlock | SupportAlgorithm } .
36i ContextRef = ContextId .

EXPRESS-I-o0napicHne CONTEXT cosmaer HOBYI oDI4acTh JSHCTBHA, B KOTOPOH MOIYT OBITEH
OOBSABICHH CIEOYIOIINE SIeMEHTHI:

- ccumkH HA EXPRESS-cxeMnur (cm. 10.2);

- (hopManTLHEIE MMapaMeTpHI;

- DK3CMIUISIPE TAHHEIX CXCMEI,

- EXPRESS-(byHKINH;

- EXPRESS-npouenypti.

IIpumep 35 — Hanpumep bugatti moxer OnTh HMecHeM CONTEXT, KOTOPEIA COTEPXKHT Ila-
PAMETPH3OBAHHKEE (TO ecTh 00ODIIeHHEIE) JaHHEE, TPEACTABIAIOINE ABTOMODMIE THNA Bugaiti.
Buytpu storo CONTEXT moxeT OBTH HECKOIBKO PK3EMILIAPOB TAHHHEX CXEME: OIWH, HAIIpHMED,
UL YePTeKei ABTOMOOWIE, W IPYTOH, COIepKallMil TaHHEE 110 ODCIYXHBAHHID ABTOMOOHIA 3TOrO
THIIA.

ITparnia | orpaHHIeHAA

a)  Kaxneil skzeMssp JaHHBEX cxeMbl BHYTPH CONTEXT mgomkeH GHITH 3K3eMIIIAPOM H3 Paz-
HLIX CXCM.

b) Kaxnerii maeatndukarop BHyTpH CONTEXT momxeH ObITE YHUKATBHEIM.

IIpumep 36 — Hadpocok 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 IlapaMeTpnl

KoHTeKeT MoXeT MMETh (GOpMaIbHLE NapaMeTpbl. Kaxkinbii GopMaIbHBIA MapaMeTp UMEET MM U
00NACTE 3HAYeHWH. MiMs gBasieTcs HIeHTHHOHKATOPOM, KOTOPHIH NOMXKeH OBITE YHHKANBEHEIM BHYTPH
ODNTACTH NEeMCTRUS KOHTEKCTA.

KOHTpOJNBHBIH NPpUMEP MOXET MMETh (PAKTHYECKHME I1apaMETPhl, KOTOPBHIE 3alal0T KOHKPETHBIC
3HAYECHHS COOTBETCTBYIOIIMM (hOPMAJIBHEIM ITapaMETpaM BHYTPH KOHTCKCTA.

HAnsg obobIeHNd THIIOB JaHHEBIX, HCTIONB3YEeMEBIX JUId Tepeadd 3HAYeHHH B KOHTEKCTAX, MMEKTCH
oonacth s3HaUeHUH AGGREGATE 11 GENERIC. Taxke MOTYT HCHOIB30BATECS COOTBETCTBYIOIHNE MAC-
CHBHI IMd 0000Me A 061acTel 3HAMSHUH MACCHBOB.

921 DopMalbHKEH HapaMeTp

DopManbHEH HapaMeTp MOKCST HMCETh 3HAUCHHC M0 YMOTYAHHUIO, KOTOPOE TOMKHO OHTEH COBMEC-
THMO ¢ OBNACTEIO 3HAYeHHI. MopMaThHEE NAPAMETPH, HE UMEIONIHE 3HAUESHUH 10 YMOTYAHHIO, H3HA-
JTKHO OOHYISIOTCH (MMeloT 3HaueHwe) Nil.
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CHHTaKCHC:
83i FormalParameterBlock = PARAMETERI
{ FormalParameter } END PARAMETER ;'
82i FormalParameter = Parameterld *:° parameter type
[ ':=' ParmValueDefault | *;°
100i Parameterld = simple id .
253 parameter type = < Kak B EXPRESS > .
103i ParmValueDefault = AggregationValue | BaseValue | ConstantRef |
EntityInstanceValue | NamedInstanceValue |
ObjectInstanceRefl | SelectValue | TypeValue |
expression .
204 expression = < kak B EXPRESS > .
39i ParameterRef = Parameterld .

Tak Kak B KOHTZKCTE MOI'YT OBITE HECKOJIBEKO SK3CMILTAPOB TdHHBIX CXCM, COOCDKAIIHUX IMdpaMET-
PBI, MOXCT CIYYHTBLCH, 4YTO IBC HIH OoJee CXeMBI HMEIOT OOBEKThl HUIM THIIE ¢ OIMHAKOBEIMH HMMCHA-
MH, HO paaHoﬁ CeMaHTHKOH. Mcnoab30BaHUE OJHOTO M3 3THX MMEH B Ka4UecTBe I/II[CHTI/I(DI/IKHTopa 00-
TACTH 3HAYEHWI nmapaMeTpa oKasamoch OH B 3TOM CIryJac IBYCMBICIICHHBIM. B CIIyIaax MOTEHITHATTEHOM
HEOTHO3HAYHOCTH KaXKI0e MM TOJKHO OBITh KBEUII/IQ)I/IHI/IDOBHHO NPpSIMCCTBYOIHM CMY HMCHCM COOT-
B@TCTBYIO]_[[Cﬁ CXEMHEl C TOYKOW B KAYECTBE pasneIuTEI.

IIpumep 37 — biok PARAMETER

PARAMETER
ivl : INTEGER = 1;
bvl : BOOLEAN;
pl : name := namei{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_sch2 : sch2.vector = [3.0, 4.0, -0.5];

END PARAMETER;

022 MaKTHYECKHH MapaMeTp

DakTHUeCKUH mapaMeTp COCTOHNT H3 CCRIIKH Ha (hOPMATHHEIN IapaMerp M 3HAYeHHS IapaMeTpa.
3HaueHHe TOLKHO OBITH COBMECTHMEIM C ODIACTBIO 3HAYEHHH (OpPMATBHOTO MapamMerpa. 3HAUCHHE 3a-
MCHSET 3HAYCHHE MapaMeTpa 0 YMOTYAHHIO, 3aTaHHoe (POPMATBHEIM IIAPAMETPOM.

CHHTaKCHC:

451 ActualParameter = ParameterRef ;=" ParmValue .
391 ParamecterRef = Parameterld .

102i ParmValue = ObjectInstanceRef | expression .

204 expression = < kak B EXPRESS > .

IIpumep 38 — IlpumMep IOKA3LIBAET HEKOTOPHIE (PAKTHHMECKHE IAPAMETPHI IS (POPMATBHBIX
napaMeTpoB, 3aTAHHEIX B MpuMepe 37.
ivl = 77D,
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? = [0.5, -0.2, -0.15];

9.3 KoHTpoabHbIi npuMep
Tun TEST CASE onpegenger Kak YIPaBIgIOUWHE JaHHBIE, TAK H JAHHBIE 3K3EMILIEIPA, KOTOPHIC
MOTYT OHITE HCIONB30BAHE I MeiIcH abCTpakTHOIO KOHTPOILHOTO MPHMEpA.
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CHHTaKCHC:
1271 TestCaseBlock = TEST CASE TestCaseld °;°
TestCascBody END TEST CASE ;'
129i TestCaseld = simple id .
1281 TestCaseBody = SchemaReferences ObjectiveBlock TestRealization
{ SupportAlgorithm } .
111i SchemaReferences = SchemaReferenceSpec { SchemaReferenceSpec } .

Oorgenenne TEST CASE cozmaeT HOBYIO 00MACTE IeiiCTBHA, B KOTOPOH MOXHO OOBIBIATE ITHOO
CCHITATRCS HA CISTYIONINE SIeMEHTR:

- TecTHpyeMEe 3MeMeHTH (cM. 10.2);

- L& TECTA;

- pealu3alMI0 TECTd;

- AITOPUTMEL TIOIICPXKKH.

Tun TEST CASE mnospongeT cchImaTbed Ha ogHy HMIH Heckombko EXPRESS-cxeMm. DTo Moryr
OKITH CCHITKM Ha Habop KoHTeKcToB (CONTEXT) ¥, BO3MOXHO, HA HabOp 3HAYEHHI MApamMeTposB,
MpeTHARHAYEHHEIX JINIA oTpeiee I Habopa TeCTOBKIX JTAHHEIX.

ITparnia | orpaHHIeHAA

a) 3JHavyecHMEe Kaxinoro (GakTHYECKOIro napamMerpd, OOBABICHHOIO B KOHTPOIBHOM IMPHMEPE,
JOIDKHO OBITH COBMECTHMO C OONACTRIO 3HAYEHMI COOTBETCTBYIOIIETO (DOPMATEHOTO MapamMeTpa, 00bsIB-
JIEHHOTO B KOHTEKCTE.

b) 3HaueHHe KOHTPOTBHOTO TIPUMEPA, CBA3AHHOE ¢ KAXTKM (hOPMATREHEM TAPAMETPOM M3 KOH-
TEKCTd, TODKHO OBITh OOBSBICHO B Ka4ecTBe (AKTHMMECKOIO IApaMeTpa MM IIPHHATO KAK 3HAYCHHE
(GopMaTBEHOTO TAPAMETPA MO YMOTIAHHIO, eclTH (DAKTHISCKHH TTapaMeTp He OOBIBISETCS.

¢) THOK JaHHKEX BHYTPH KOHTPONBHOTO TpHMEPA JAOMKHE OTPAHWIHBATRCA OMNpeaeneHHIMH
THMOB, YCTAHOBIEHHKIMH BHYTPH CCEUTOTHRIX CXEM.

9.4 Iens TecTa

Lenwio tecra (OBIECTIVE) apngiorca ynpapigionye TaHALIC, KOTOPHE MOTYT OHITE HCIOIL30BA-
HEL JI715 a0CTPAKTHOIO KOHTPOJILHOIO IIPHMEDA.

CHHTaKCHC:
97i ObjectiveBlock = OBJECTIVE { TestPurpose } | TestReference }
{ TestCriteria } { TestNotes }
END OBIECTIVE '}

2

O6pasnenne OBJECTIVE cosgaeT HOBYIO ofnacTh OeHcTBHA, B KOTOPOH MOIYT OBITh OObABICHEI
CIEIYIOIINE SIeMEHTH:

- HA3HA4YEHHE a0CTPaKTHOTO KOHTPOJIBHOTO IIPHUMEDA;

- CCEIJIKH HA COOTBETCTBYIOIIHE CTAHTAPTE IIH TeXHHUYISCKIE TPeOOBAHNS;

- KpUTEPAN TECTA,

- 3aMeYAHM M AHATUTHKA TECTA.

IHpuwmep 39 — Ilens Tecta

OBJECTIVE
NOTES Hactogmas 1enb CoIep:XUT TOMBKO 3aMedaHusd Mg aHaIuTHKA TecTa.
END NOTES;

END_ OBIECTIVE;

941 HaszHaueHHe TecTa
HasaagenneM TecTa ABIACTCA TEKCT, agpecyeMBli denoBeKy. OH COICPKHT ONHCAHHES IICISBOTO
Ha3HAa4YCHNA TecTa.

CHHTAaKCHC:
133i TestPurpose PURPOSE Description END PURPOSE ;'
261 Description = { \a | %s | \n } .

Texkcr HaumHaerca ¢ kimodeporo ciaopa PURPOSE M sakaHuMBaceTcd KIIOUEBHIM  CIOBOM
END PURPOSE u Toukoii ¢ 3amaroff. TekceT MoxKeT 3aHHMAaTh HECKOIBKO CTPOK.

22



IIpumep 40 — TekcT B JTaHHOM clIydae 3aHHMAET IBE CTPOKH.

PURPOSE. This test is intended to check the existance of a car instance. (Hactosimiii TecT mpen-
HA3HAYEH 71 MPOBEPKH HATWYHAA 3K3eMIuiapa apTomoduns). END PURPOSE;

942 TecToBBGC CCHIKH

TecToBOH CCHUIKOHN SBIAETCA TEKCT, ampecyeMbIi demopeKy. OH COOEp:KHT OIMMCAaHWe MHTEPIIPETH-
PYEMBIX YCIOBSKOM CCEIIOK HAa COOTBECTCTBYIONTHC CTAHIAPTHI HUIH TCXHHYCCKHC TpeOOBaHHS (Ccrermdm-
KaIuH).

CHHTaKCHC:
134i TestReference = REFERENCES Description END REFERENCES ;'
261 Description = { \a | %s | \n } .

Teker HaumHacTcd ¢ kKiaodeporo crosa REFERENCES H 3akaHuYMBaeTCsS KIIOYECBHIM CJIOBOM
END REFERENCES H To4YKOH ¢ 3anaToi. TekeT MOXeT 3aHHMATh HECKOIBKO CTPOK.

IIpumep 41 — Ccunka Ha NEYaTHBIA JOKYMEHT.
REFERENCES Joxyment AP279, crpanunsr 53—57. END REFERENCES;
943 KpuTepuii TecTa

KpHreprem TecTa SBIgeTcd TEKCT, agpecyeMEIi d4enopeky. OH CcOOepXKHAT ONMHMCAaHHe KPHTSPHS Bep-
JHKTA, HCIOIL3YeMOTO IIPH OICHKES PesylETaToB TeCTa.

CHHTaKCHC:
131i TestCriteria CRITERIA Description END CRITERIA *;°
261 Description = { \a | %s | \n } .

Teker nHaumHaeTcs ¢ xkiwdeBoro ciaosa CRITERIA m  3akaHuMBacTcd  KIIOUYEBHIM  CIIOBOM
END CRITERIA u Toukoil ¢ 3angroi. TekcT MOXET 3aHHMAaTh HECKOIBLKO CTPOK.

IIpumep 42 — IIpocTol KpHTEpH
CRITERIA At least one instance of car shall be present. (JlomkeH OHITEH TIPeJICTABNeH IO KpaliHEH
Mepe oguH 3K3eMmap apromoonnsi). END CRITERIA;

944 3amMedaHud K TECTY
3aMeTaHUAMH K TECTY SIBISIETCS TEKCT, ampecyeMENil denoBekKy. OH obecleanBaeT CcocoOkl oTrca-
HUA O0IIUX 3aMCYaHHH, IIOMOTaIINX aHATUTHKY TECTa.

CHHTAKCHC:
132i TestNotes = NOTES Description END NOTES *;°
261 Description = { \a | %s | \n } .

Tekct HaumHaeTcg ¢ Kiriouesoro cmoea NOTES ©# 3aKaHUMBAaeTcd KIIOUSBHIM — CIIOBOM
END NOTES u Toukoi ¢ 3angaroi. TekcT MOXKeT 3aHUMATE HECKOIBKO CTPOK.

IIpumMmep 43 — 3aMedaHHe B OOHY CTPOKY

NOTES Remember to fasten your seat belt. (He 3adyapTe 3aKpemiTh peMeHb He30TACHOCTH).

END NOTES;

9.5 Peaanzanus TecTa
Peanmsanmg TecTa 1aeT OOPelelcHHE DIEMEHTOB JAHHEIX, OTHOCSIIMXCS K KOHTPOJIBHOMY IPHMEDY.

CHHTaKCHC:

130i TestRealization = REALIZATION { local decl } { UseContextBlock }
{ assignment stmt } END REALIZATION °;°

239 local decl = < xak B EXPRESS > .

166 assignment stmt = < xak B EXPRESS > .

Peammzanmg HaumHaeTcd ¢ Kmodeporo ca1oBa REALIZATION u sakaHYHBaeTCsd KIIOUEBBIM CI0-
oM END REALIZATION # TOUKOH ¢ 3aIIgTOI.
Peammzariisg TecTa MOXeET BKIIOYATH!
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- CCEUIKM Ha JaHHEBIC KOHTCKCTA H IMapaMerprl (cm. 10.3.);
- TOKAJBHEIE TICPEMcHHEIC (OIIpenenseMEle ¢ oMolnesio cuAaTakcnca EXPRESS);
- OMepaTopkl MPHCBAMBAHNA (ONpejieigeMbe ¢ noMomeio caaTakernca EXPRESS).

IMMpumMmep 44 — JlanAasg peanmusanusd onpenenseT pl Kak MepeMeHHYIO THMA point (Touka). JlaH-
HEIH THI 3aTeéM BBIEIBACTCA NS CO3TaHMSA TOYKH ¢ KoopIuHatamu (1, 2, 3), MPHCBaHBAEMBEIMH 3K3EMII-
NApY MepeMeHHOI pl.

REALIZATION
LOCAL
pl : point;
END LOCAL;

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

10 UnaTepdeiich

B ganHOM paszmene yCTAHOBIEHBE MHTEpdelick Mexmy sKzeMiusipaMid EXPRESS-1 1 EXPRESS-
MOJIEJIAMH BMecTe ¢ HHTepdelicaMi MexKny KoHcTpyKiaMua EXPRESS-1.
10.1 HMnaTepdeiic sx3eMnaspa cxeMpl

CHHTAKCHC:
1091 SchemalnstanceBlock = SCHEMA DATA Schemald,
[ SchemalnstanceBody | END SCHEMA DATA ;'
108i Schemald = schema ref .
152 schema ref = < kak B EXPRESS > |

IMpenmonaraetcsd, uro uMmeercd cBasandHasd EXPRESS-cxema (mmm, 9to To ke camoe, EXPRESS-
(G-cxema); torma Schemald ccrutaerca Ha umvs sTod EXPRESS-cxeMEL. DTO 3HAYHT, YTO TEIO 3K3CMII-
mapa gaHHbeX EXPRESS-I-cxeMBI COOEPXKHT 2K3eMILIAPH JAHHBIX ONPEISIcHHIH W3 HICHTH(OHIMPOBAH-
Hoil EXPRESS-cxembl. OHO He TOMXKHO COAEPXKATE 3K3EMIUIIPOB NAHHLIX OMpEeIeleHHAN, SBISIOIIHXCI
BHEITHUMH 0 oTHOINeHH K TaHHoii EXPRESS-cxeme.

IIpumevanune — CChUIKH HA CXEMBI, OMpeAeTdeMbie B A3bIKAX, OTTHYHEIX 0T EXPRESS i EXPRESS-G,
He ABIAIOTCHA IPEAMETOM pPacCMOTPEHUA B HAcTOsAmeM craHmapre. Tem AHe merHee Schemald MOKHO paccMATPHBATE
KAK CCHUIKY HAa CXeMy, OIpede/IfaeMyo Ha s3bike, oTinaaomM or EXPRESS.

10.2 Ccbinka HA CXeMy
CCHIIKA HAa CXeMYy MO3BOIAET WASHTH(GHINPOBATE KOHKpeTHYIO EXPRESS-cxemy BMecTe ¢ KOH-
KPETHBIMH OIPEICICHUAMHE BHYTPH 3TOH CXEMBEL.

CHHTAKCHC:

112i SchemaReferenceSpec = WITH schema ref [ USING ‘(* resource ref
{ %" resource ref } ) ]

152 schema ref = < kak B EXPRESS > .

275 resource ref = < kak B EXPRESS > |

Konctpykmms schema ref, cremyiomas 3a kmioueBeiM cropoM WITH, obo3HagaeT KOHKPETHYIO
EXPRESS-cxemy. KoHKpeTHEIE OOBABICHHA, MpelcTABASione HHTepec B TaHHoH EXPRESS-cxeme,
0DO3HAYAIOTCA B CIIHCKE, CIeOYIOIIeM 3a KMoueBRIM cloBoM USING.

Otcyrereue cimmicka USING o3HavaeT, UTo Bee ONpedeieHHd BHYTPH 00o3HaueHHOT EXPRESS-
CXEMHEl SRTSIOTCS TOCTYTTHRIMH.

IMpumesanme — Coblika Ha cxemy felicreyver ananormano EXPRESS-onepatopy USE.
IIpumep 45 — 3amano caemyioniee EXPRESS-onpenenenue:

SCHEMA a schema;
ENTITY entityl; ... END ENTITY,
ENTITY entity2; ... END ENTITY;
ENTITY entity?7; ... END ENTITY;
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TYPE typel9 = ... END TYPE;
TYPE type2l = ... END TYPE;
END _SCHEMA;
Torma cremyrolnag KOHCTPYKIINA 0003HAYACT IBa 00LSKTAa H OOHH THII H3 CXCME a_schema.

WITH a _schema USING (entityl, entity7, type2l);

10.3 CchlIKH Ha TAaHABIE KOHTEKCTAa

DneMeHTH H3 CONTEXT mMoryr OpiTh mMnoptapoBanbl B TEST CASE, a akTHUYSCKHE 3HAYCHHS
MOTYT OHITE 3aJaHEl I14 opMaTbHHEX NapaMeTpos B CONTEXT.

CHHTaKCHC:
141i UseContextBlock = CALL ContextRef *;° UseContextBody END CALL °;°

361 ContextRef = Contextld .

142i UseContextBody = [ ImportSpec | [ ParameterSpec |
841 ImportSpec = IMPORT °(° { Assignment } *)° °;°
471 Assignment = wvariable id ‘:=' SelectableInstanceRef ;'

LY

101i ParameterSpec = WITH ‘(* { ActualParameter } *)" *;" .
113i SelectableInstanceRef = EntityInstanceRef | EnumerationInstanceRef |
SelectInstanceRefl | TypelnstanceRefl .

Konkpernwrii CONTEXT obosHauaeTcd nmocpeactsoM oneparopa CALL.

BK3eMIUIIPE IIPEOMETOB, IPEICTABILIOIINEC HATEPEC I KOHTPOILHOTO MPHMEPA H CYIIECTBYIO-
mwre B CONTEXT, oGosnavarorea B civcke IMPORT. Kaxpoe 3HaYeHHE 2K3eMILIApa JODKHO OBITH
MPHCBOCHO MEPEMECHHOI.

3HaueHus GopManbHbelx IapaMerpoB B CONTEXT (npu MX HaIW4HMH) 3a0aK0TCH ITOCPEICTBOM
cricka WITH. DTH 3Ha4YeHHS JODKHB OTMSHATE 3HAYCHHS O003HAYCHHEIX MAapaMETPOB, NPHHATHIE IT0
YMOTYAHHIO (MIPH UX HATHIHH).

IIpumep 46 — Cneumpukauns CALL

CALL a_context;
IMPORT {ent var = @ent 21;
ent 27 = @ent_27;);
WITH (ivl = 771;
a set :=[ ‘alpha‘, ‘to’, ‘omega’l; );
END CALL;

11 Oonactes AeilicTBUA U BUAUMOCTE

O6pasneane EXPRESS-I cospaeT nueHTH(MHKATOP, KOTOPHIH MOXHO HCHONIB30BATH OIS CCHIJIKH
HAa OOBABICHHBIN 31eMeHT B Ipyrux KoHTeKeTax. Hekoroprie KoHCTpyKIHH EXPRESS-I HessBHO 0OBAB-
mor snemeHTEHl EXPRESS nyrem nmodapiieHHS K HUM HIcHTHOHKaTopoB. B Tex obnacTax, rie Ha WISH-
TH(OHUKATOP OOBIBISHHOTO MIEMEHTA MOXHO CCHUIATHCS, OOBIBICHHEIN 3IeMEHT HAZHIBACTCS BIUTHMEIM.
Ha >meMeHT MOXHO CCBUTATBCA TOMBKO TaM, TMe HOCHTHGMHWKATOP BHOMM. OTHOCHTCILHO IMPABHI BHIH-
MOCTH cM. 11.2.

Hekotoprre snemenTel EXPRESS-I omnpenengior yaacTok (670K) TeKcTa, HASHBASMEI 0DIACTEIO
TeHCTBHA DIEMEHTA. DTa 0BMACTE MeiCTBHA OTPAHMTHMBAST BHOIHMMOCTL OOBIBICHHBEIX B Hell MOIeHTH()H-
Katopob. OOmacTH IeHCTBHS MOTYT OHITH BIOXKEHHEIMH, 3T0 3HAUWT, uTo 3memMeHT EXPRESS-I, ycra-
HABIHBAKOIINI 00IACTh ACHCTBHSI, MOXET ORITE BKJAKYEH B 00NACTh JeHCTBHS Ipyroro siaeMeHTa. MMe-
IOTCA OTPAaHHUYCHHS Ha TepevdeHb SIEMEHTOB, KOTOPHE MOTYT TMOSABHTLCS BHYTPH OOMACTH IeHCTBHSA
KoHKpeTHOro 21eMeHTa EXPRESS-1. DTH orpaHHYveHMs OOBLIYMHO YCTAHABIMBAIOTCS CHHTAKCHCOM EX-
PRESS-I (cMm. mpmioxcHHE A).

s Kaxmoro M3 37IeMEHTOB, YCTAHOBICHHEIX B Tabnuuax 9 w 10, nmocienyroiiue MoIpasicikl Ha-
CTOSINETO pasieia YCTAHABIHBAIOT ITPAHHIE OMpeIciIdacMoil 00macTl JeHeTBIA (IIPH MX HATHYHH) W BH-
IHUMOCTE OOBIBIAEMOr0 HICHTH(OHKATOPA KAK B ODIIHX TEPMHHAX, TAK H B KOHKPETHBIX HCTaILX.
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Taénuna 9 — O6nacte nelicTBug w0 naeHTHQUKATOP, onpeaenaonme sneMmenTol EXPRESS-T

DAeMeHT Q61acTh NeHCTBHA Npenmudrxarop

sK3eMUsp serbopa (select instance)

npocToit ak3emisip (simple instance)
KOHTPOIbHEI npimMep (test case) .
sK3eMIUEp THIa (type instance)

SK3EMIDIAP KOHCTAHTEL (constant instance) .
KOHTeKCT (context) . .
ax3emMIUap obbekra (entity instance) .
3K3EMIUTAP MepevrcieHnsd (enumeration instance) .
Mozesrs (model) . .
3K3eMIUTAP JAHHBIX cxeMbl (schema data instance) . .
L]
L]
[
L]

IIpumevanne — EXPRESS-I ucnonksver takke pasnunanbie KoHCeTpyKouum EXPRESS, xotopeie aHano-
THYHBIM 00pa3oM HUMEerT HaeHTHGHKATOpEl 1 obnacTi neficTeus. OHM mprBeneHH B Tabaure 10.

11.1 Ilpasuaa odaacTH AeHCTBAA

Hrmxe npuBeneHb o0IIHE MPaBHIIa, IIPHMEHSCMEIC UIA BeeX (DOPM ONpedelcHHsS O0NacTH meiicT-
BUA, 1onycTHMBIX B g3bike EXPRESS-I; CIHCOK »IeMEHTOB, Ij11 KOTOPEIX ONPEIeIdOTcsa o0IacTH IeH-
CTBHA, — CcM. B Tabmumax 9 u 10.

IIpaBrAaa | orpaHHYeHHS

a) Bce obBIBIECHUST TODKHE HAXOIUTHCS BHYTPH ODIACTH TeiCTBUS.

b) BHyTpH omHOH o0nacTH AcHCTBHS WACHTH(MHMKATOP MOXHO OOBSBHTE TOIBKO OIHH Das IHOO
SIBHO €TI0 HMIIOPTHPOBATE H3 BHE.

¢) OOGracTH IeHCTBUSE J0DKHBE ObITh KOPPEKTHO BIOXKEHHBIMH, TO €CTh HE IODKHEL TIEPECEKATh-
cs (3TO TIPETUCKIBACTCI CHHTAKCHCOM SI3RIKA).

Taonmuua 10 — O6nacTu meficTerA W uueRTHQMKATOPEL, onpenenstomnme ieMmenTsl EXPRESS u ncnonssvemeie B
EXPRESS-I

DIeMEHT O§HaCTb Hpenmnduxkarop
JEHICTBITA

oneparop nepenMmeHosanns (alias statement) . ol
arpuoyT (attribute) .
KOHCTaHTa (constant) .
00BexT (entity) . .
nepeurcienye (enumeration) .
(yaxmsa (function) . .
mapamerp (parameter) .
npouenypa (procedure) . .
BEIpaKere 3amnpoca (query expression) . ol
omepaTop nukia (repeat statement) . o l.2
MeTka npasra (rule label) .
THIT (type) . .
meTka Tima (type label) .
nepemMenHas (variable) .

IIpumegarnus

1 Uperrindwkatop ABNAeTCA HEsIBHO OOBABIAEMON IIepeMEHHON BHYTPH OMPEHeNaeMoli 00acTi NeHcTBHs
OOBABICHHA.

2 TlepemeHHas HeABHO OOBIBISACTCA TONMBKO TOTAA, KOT/A YCTAHABMWBACTCS YIIPABIEHHE ITUKIOM IO TpHpa-
MEHIIO.

B HacTosmeM cTaHZAPTE HE YCTAHABIHMBACTCS MAKCHMATBHO JOIIYCTHMAA TTYOHHA BIOXKSHHOCTH.
PazpaborTunk cHHTAKCHYSCcKOro aHammsaropa g3bika EXPRESS-1 gomxeH yCTAHOBHTH MAKCHMAIbHYIO
ITYOHUHY BIOXKeHHOCTH, MOANEPKUBAEMYIO JAHHO peanmm3arieil (cM. NpumoxeHie B).

11.2 IlpaBuwiaa BHAHNMOCTH

IIpapuma BHIUMOCTH HISHTH(MHKATOPOB OMHcAHK HMXKe. CnHcok smemenToB EXPRESS-I, mma
KOTOPHIX OOBABISTIOTCST WICHTH(MGMKATOPEL, cM. B Tadrunax 9 u 10. TIpasuina BUAMMOCTH UAeHTH(UKATO-
POB MOMMEHOBAHHBIX THIOB JAHHHIX HECKOMLKO OTAHYAIOTCS OT MPABHI BHIHMOCTH IPYTUX HICHTH(QH-
KaTOpPOB. DTH OTIAYMS OIMHCAHH B 11.2.2.
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1121 O6mmue npaBuiaa BHIHMOCTH

IIpuBemeHHBIE HIDKE OOIIHE TIPABHIA TPHMEHHUME KO BCEM HISHTH(MMKATOPAM, 34 HCKTIOUEHHEM
HICHTA(PUKATOPOB MOMMEeHOBAHHEIX THIIOB MAHHEIX, HA KOTOPHE NpaBuio d) He pacmpocTpaHseTcs.

Ilparraa | orpaHH9eHHA

a) HumenTudukatop BUIMM B 0ODIACTH ICHCTBHS, B KOTOPOHM OH ODBABILCTCH. BTa 0DIACTH ICH-
CTBHA HA3BIBACTCH JIOKAJIBHOW ODNACTBIO ICHCTBHS HICHTH(HKATOPA.

b) WnmenTHdurarop BUIAM B KOHKPETHOM 00MACTH AeHCTBHS, OH TAKKE BHIMM BO BCEeX ODIACTSIX
TEHUCTBHS, ONIPEACTIeMBIX BHYTPH TAHHOW OOJACTH, COTTIACHO mpaBuiIy d).

c¢) Huentndukarop He BUIMM HHA B ONHOH 0ONACTH IEHCTBHSA 34 MpPEAcIaMHi ero JOKAIBHOH 00-
TMACTH AeHCTBHSI, COTTIACHO MpaBuiy f).

d) Fcim uneHTHGOWKATOD 7, BHAMMBINA B 00NMACTH TeHCTBHS P, mepeoOBIBIsAeTC B HEKOTOPOH
BHYTPSHHEH oOmacTu (J, 3aK00YSHHOH B P, TOIBKO i, OOBIBICHHBIA B 0OacTH AeHCTBHA (), BHOUM B (O
M 00maACTSIX MelicTBHS, oObaABIeHHEX BHYTPH (). MoentndmkaTtop i/, oOBIBISHHHI B 0BIaCTH JefcTBUI
P, puignM B P 11 MIOOKIX BHYTPSHHHUX 00JIACTAX ASHCTBHS, He MePeOOBABITIONINX 7.

¢) BcTpocHHBIE KOHCTAHTH, (PYyHKUWMH, Nponedypel W THIE EXPRESS-I cunrtaroTcs o0bABICH-
HBEIMH B BooOpazkacMoH YHHBepcanbHOH onacTH meiicTBHA. Bee obmactu mekictsug EXPRESS-I apmsa-
FOTCA BIGKSHHBEIMH B 3TY 00JacTh OeicTBHA. MIeHTH(GHUKATOPH, MO0 KOTOPHIM CCHIIAIOTCS HA BCTPOEH-
HBIE KOHCTaHTHI, (PYHKIHH, Ipoueiyphl H THOL EXPRESS-I, BHIMMBL Bo BCeX 00MacTdX IcHCTBHS, OII-
penengemblx EXPRESS-1.

)  HneHTHhWKATOPE 3IEMEHTOBR TIepPEeTHCIeHHAS, OOBSBICHHEIC BHYTPH ODIACTH OMpeIeIeHHOTO
THIA TAHHBIX, BHIUMEl B CIIYIOIICH BHCIIHEH 00MacTH JcHCTBHA, SCIH OHA HE COJCPKHT OOBABICHHUSA
3TOr0 X¢ HICHTH(MOHKATOPA I8 IPYTOro 3J1CMeHTA.

11 puMEeEYaHHE — Ecnu CIHEOYIoman BHEINANA obnacTh nefcTRIS COOCPXUT OOBABIIEHHE TOTO e WIEHTH -
@HK&TOP&, DICMCHTEL MEPCYHUCICHHUA OCTATCA JOCTYIIHBIMH, HO JOMXKHEI MMETDh Hpe(bI/IKCOM I/I,E[CHTI/Iq)I/IKaTOIJ OIl-
PEOCIIEHHOTO THIIA JAHHBIX.

g) Hexkoropue EXPRESS-I-00bgB1cH A, O0BYHO HE BHAMMEIE, MOTYT OHIThH CICIAHBl BHOIWMEI-
MH ¢ TTOMONITEIO cielMbuKkanii uaTepdeiica (cM. pasmen 10).

1122 Ilpaguna BHAMMOCTH HICHTHQEHKATOPa MNOHMEHOBAHHOTO THIIA
TAaHHBX

3a OIHHMM MCKIIYCHHEM, HICHTH(MHKATOPH ITOMMEHOBAHHEIX THIIOB TaHHBIX MOTYHHAIOTCH TEM
JKe TIPABHIAM BHIHMOCTH, UTO M IPYTHE MICHTH(PHUKATOPH. DTHUM HCKTIOUCHHEM SIBIACTCA TMPABHIO BH-
aamocTH d). MmeHTH(MHUKATOp OOBEKTA WM OIPEACICHHOIO THIA NAHHBIX i, OOBABICHHHIH B 00JACTH
meicTBHg P, ocTaeTcd BHOMMEIM BO BHYTPEHHEH o0macTH (0, JaXe SCIH OH MepeolpencsiseTcd B ¢ on-
HHUM H3 CISIYIOUIHX CIIOCODOB:

a) obmacThk AefcTBUS {J ompenemsgeTcs OOBSIBICHHEM O0OBEKTA, 4 i ODBIBIASETCS KAK ATPUDYT B
3TOM OOMACTH JSHCTBHA,

b) obmacTe medicTBug () onpenengercd OOBSBICHHEM (WHKIHH, IIPOLEIYPH WM KOHTEKCTa, a i
00BABIACTCA KaK (pOPMATBHEIHA IapaMeTp WIH IIepeMcHHAS B 3TOH 0DMACTH IcHCTBHA.

IIpumecp 47 — B entityl d oTHOCHTCA KaK K THITY TAHHEIX 00LCKT4, TAK M K aTPHOYTY.
FUNCTION example (par : INTEGER): INTEGER;

ENTITY d;
attrl : REAL;
END _ENTITY;

ENTITY entityl;
d : d;--dB IaHHOH 00MACTH JCHCTBHA ABIFCTCS M OOBEKTOM M aTpHOYTOM.
END _ENTITY;

END_FUNCTION;

11.3 TIpaguaa A ABHOTO 3JIEMEHTA

B nocienyiolix MyHKTaX HACTOALNETO IIONPpa3ieia Golee NETAlkHO MOKA334HO, KaK O0IIME IIpaBH-
JIa 00NACTH JEHCTBHS M BHAMMOCTH NPHMEHSIOTCS K pasiuIHbIM 31eMeHTaM EXPRESS-I.

B EXPRESS-I ucnonbsyerca MHoroe u3 A3bika EXPRESS. Ilpaswia obnacth JeHCTBHS M BHIH-
MocTH ang SonplrHeTBa 5THX 2aeMeHToB EXPRESS BHyTpH EXPRESS-I HicHTHYHEL npaBanaM EX-
PRESS, onpenenennaeiM B I'OCT P AUCO 10303-11. B Tadnune 11 onpeleleHH 5TH »IeMeHTHL. Kpome
Toro, B Tabaune 11 ompemeneHH 3neMeHTH, o0IHe 119 EXPRESS u EXPRESS-I, mma xotopex EX-
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PRESS-mpasina MogiuuIIHPYIOTCT TIpH WX Hcnoab3obaHM B EXPRESS-1, a Takcke 37IeMeHTHI, CIle-
nuduyeckre g EXPRESS-I.

Taénuna 11 — Tlpasnna obnactu AeHCTBHA W BHIMMOCTH

Ly —— IIpapmna MomuduupoBaHHEE IPAaBIIa Crempdrieckie IpaBia
EXPRESS EXPRESS EXPRESS-T

OrnepaTop NepecrMMEHOBAH A L

arpuoyT .

KOHCTaHTa .

SK3CMILTAP KOHCTAHTEL L
KOHTEKCT L
00BEKT .

SK3EMILTAD obbeKTa L
MEPEIHCIICHIIC L

SK3CMILTAP NEPEYMCICHNA L4
QyYHKOHA .

MOZETH .
napaMerp .

Tporeaypa .

BHIPAXKECHIIE 3aripoca L

OIEPATOP LKA .

MCTKa Ipasiia b

SK3CMILTAP JaHHbBIX CXCMBI .
3K3EMIUIIp BLIOOpA .
HPOCTOH SK3EMILLIP .
KOHTPOJBHEIN MpHMep .
THIT L]

SK3CMILTAP THIIA L
METKA THIIA .

TCPEMCHHAA .

MMpuvmevganne — Momudukarmun EXPRESS-npasun o6ycnosnedsl B ocHOBHOM, TeM, 9T0 EXPRESS-T ne
ucrnonbzyer EXPRESS-konetpykiuii SCHEMA wmin RULE.

11.3.1 OnmepaTop NMepeHMeHOBAHHA

IIpauna o0nacTH JcHCTBHS M BHAMMOCTH and onepatopa ALIAS onpegenennr B 10.3.1 TOCT P
HCO 10303-11.

1132 Arpudyr

IIpasuna odracTH AeHCTBHA W BHIMMOCTH IMd aTpudyTa ompemeneHH B 10.3.2 TOCT P UCO
10303-11.

11.33 KoHcTaHTa

Buauvocth: MoeHTH(GUEKATOP KOHCTAHTH BHIHM B 00NACTH Jc¢HCTBHS (DYHKIMH HIH [POLSIYPH, B
KOTOpPOH OH OOBABICH.

Mpumeganune — EXPRESS-cnemmndwmkanms (10.3.3 TOCT P UCO 10303-11) rnacut: uaeHTHdUKATOP
KOHCTAHTHI BUAWM B 067acTH neficTsud MyHKIHNK, TIPOLEAYPHl, TPABHAA WITH CXEMbI, B KOTOPBIX OH OOBSIBICH.

11.34 Dk3eMnadap KOHCTAHTH

BumaMocts: MneHTHDHEATOD SK3eMIUISIpA KOHCTAHTH BIJTMM B OGMACTH NEiCTBHS SK3eMILTIPA TaHHEIX
CXeMBI, B KOTOPOM OH 00BIBICH, M B IODOH BHEIIHCH 00MIACTH IeHCTBI K3eMIDIIPA JAHHEBIX CXCMEL

11.3.5 KoHTeKCT

Baanmocts: MoeaTndHKaTop KOHTSKCTA BUIHM 119 BCEX KOHTPOJIBHBIX IPHMEPOB.

Oobmacts neificteuda: OOBABICHHE KOHTEKCTA OIPEAeiseT HOBYIO OOMACTH NeiicTBHA. DTa OONACTh
TeHcTBHg HauuHaeTcd ¢ Kmoueporo crmosa CONTEXT ® mpomomkaeTcss A0 KIKDYEBOTO CIOBA
END CONTEXT, KoTOpHM 3aKAHIHBACTCSA OOBABICHHE KOHTEKCTA.

Oopapiaenns: CIeyIOHE 3IEMEHTBl MOTYT O0BSBIATh HMICHTHMHKATOPH B O0IACTH OeHCTBHS
00BABICHNY KOHTCKCTA:

- (pOpMaNLHEI MapaMeTp;

- (PYHKIHSA,

- TIpoIeaypa;

- BK3EMILIAP JAHHEIX CXCMEI.
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1136 O6BekT

Bamumocts: HMoeHTHOHKATOP 00BEKTA BHIUM B OOMACTH NeHCTBHS (DYHKIMH WIH MIPOIESIYPH, B
KOTOpPOH oH 00basreH. MoeHTHdmKaTop 00BEKTa OCTAETCHd BHOMMEIM IIPH YCIOBHSAX, OINPEISICHHEIX B
11.2.2, BO BHYTPEHHHX 00NACTIX IeHCTBHE, KOTOPHIE NIEPCOOBIBIAI0T STOT HASHTH(MHKATOD.

Mpumevsanme — EXPRESS-cremudwkarnyst (10.3.5 TOCT P TCO 10303-11) oracut: wpesTadkaTop
obBeKTa BUANM B OONAacTH AciicTBHS (yHKUIWW, TPOLEAYPHI, MPABHIA WM CXeMBI, B KOTOPEIX OH oGbaBieH. Maew-
THPHKATOP 00BEKTA OCTASTCH BHIHMEIM ....

O6aacTs JeiicTeusa W o0nsaBIeHnss: OBTACTE JefCTBHI M TOMYCTHMEE OOBIBICHNS OMpeTeleHEl B
TOCT P CQ 10303-11.

IIpuMmep 48 — UoeHTnduKaTtops arpudyTa batt B 1BYX 00BeKTaX He B3aHMOCBA3ZAHE, TMOCKOIBKY
OHH ODBABICHBI B JIBYX PA3HBIX OMJIACTAX NEHCTBHS.

ENTITY entityl;
aatt : INTEGER;
batt : INTEGER;

END _ENTITY;

ENTITY entity2;
a T entityl;
batt: INTEGER,;
END ENTITY;

IIpuMmep 49 — Creayomas cHeHA(pHKAINA SBIECTCA HEIIPABHJIBHOM, TAK KiK HICHTH(MHMKATOP
aTpudyTa aatt TMOBTOpAeTCA BHYTPH ODNACTH IEHCTBHSA OTHOTO OOBEKTA. XOTI MeTKa mpapuia lab oon-
ABNeHA B 0DOHMX OOREKTAX, 3TC HE HAPYIIAST MpPaRWa OOMACTH AeiicTBMS WM BHIMMOCTH, OObSIBICHHE
o0bekTa may_be ok He BHauMO B oOEekTe illegal, Ho TipaBina obonx obracTteil 3HAYEHWH TOMKXHE OHTH
MPOBEPEHEL.

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 Dk3eMnnasap obBeKTA

Bunumocts: MneHTHGHKATOP 3K3eMILSIPA OOBEKTA BHIMM B OMIACTH IEHCTBHS BK3EMIUISApa IaH-
HEIX CXEMBI, B KOTOPOM OH ODBIBIEH, W B MOOOIH BHENIHeH 00IACTH MEHCTBUAS 3TOTO PK3EMIILPA JaH-
HEIX CXCMBI.

11.3.8 DneMeHT MepeUYUCICHHUA

Bunumocts: MnecHTHQUKATOP BIeMEHTa TIEPSYUACICHUS BUAMM B 00NACTH AcHCTBHSA (DYHKIIHH HIH
TIPOIEIYPEL, B KOTOPOH OOBABICH €r0 THII. DTO IBISACTCS HCKMIOUCHHEM 13 MpaBina BUIuMocTH 11.2.11
HaeHTNMURATOD HE TODKEH OOBSBISTHCS ¢ KAKOH-THOO WHOHN 1ENBI0 B 3TOH 0BIACTH JCHCTBHS, 33 WC-
KIIOYeHNEM OOBABICHUS JIPYTOTO TIEPEYHCTIEMOro TUNA JaHHKX B TOH Xe obmacTH medictBusa. Ecim
OIWH H TOT XC¢ WICHTU(QUWKATOP OOBIBILCTCA NBYMS TMCDCYUCIACMBIMH THIAMH TaHHBIX KaK 3IEMCHT
TICPEYMCICHMS, K CCHINIKS HA KAXKIBIH 3MCMEHT IIEPEYHCICHUS JODKCH OBITE HoDaBIcH TIPe(HKC B BHIC
HICHTA(HKATOPA THIA TAHHEIX U8 00ecIeYeHIS OTHO3HAYHOCTH CCBUIKH.

Mpumeganune — EXPRESS-cnemmndmkanms (10.3.4 TOCT P UCO 10303-11) rnacut: uaeHTHQUKATOP
9JIEMEHTA TIePeUCICHIs BILNM B oGnacTy neficTeust QYHKIINN, IPOLEAYPEL, IIPABINIA WIH CXEMEl, B KOTOpPOil 00b-
ABJIEH €ro THI. DTO SBIAETCH HCKITIOTCHIEM ...
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11.39 DK3eMIOnap NMepedYHCICHHAS

Bumamocth: MmeHTHOHKATOP SK3eMIDTIPA TEPEIUCICHUS BHINM B ODIACTH JeHCTBHS 3K3eMILIIpa
TAHHEIX CXEMEI, B KOTOPOM OH OOBABIEH, H B TMIO00H BHEUIHEH OBIACTH OEHCTBMS STOTO 3K3eMITIIpa
TAHHEBIX CXEMEL.

11.3.10 ®yuknus

Buauvocts: UneHTndukaTtop (GYHKIHH BHIHM B 0DJI4CTH OeHCTBHA (GYHKIHH, IIPOLECIYPH, KOH-
TEKCT4 MIH KOHTPOIBLHOTO MPHMEpPa, B KOTOPBIX OH OOLIBICH.

IIpumeaarmue — EXPRESS-crmemndukanma (10.3.6 TOCT P MCO 10303-11) mmacuT: mueHTHOHKATOP
GYHKIIMY BUIAM B 00NMACTH AeicTBIA QYHKIIHH, TIPOLEIYPHI, MPABIIA HIH CXEMBI, B KOTOPBIX OH OOBIBICH.

OdxacTh BHIHMOCTH H 00bsBIeHms: O0TacTh OEHCTBHA H TONYCTHMEE OOBABIEHHS OIPEISICHE B
TOCT P ICO 10303-11.

11.3.11 Mozgene

Ooaactp geiicTeusi: OOBIBICHIE MOJICIH OIpeIeIcT HOBYIO OOMACTh IeiicTBHA. DTa 0DIACTh IcH-
CTBHA TIpOCTHpaeTcsa oT Kmioueporo cnopa MODEL 1o kmoueporo cmoea END MODEL, KoTopeIM 3a-
KAHYMBACTCH OOLIBICHHE MOJICIIH.

Qobsprenns: CleyiolHe >IeMEHTE MOTYT OOBSBIATL HICHTH(MHKATOPH B 00IACTH OcHCTBHS
0OBABICHAS MOJIEIIH:

- BK3EMIUISIP TAHHEIX CXEMEL.

11.3.12 IlapamMmeTp

BugaMocth: Mnentudukarop GopManbHOTO HapaMeTpa BHIHMM B oDIACTH NeHcTBHS (DYHKITHH,
Mporeayphl HIH KOHTEKCTA, B KOTOPHIX OH OOLIBICH.

IMpumexsannme — EXPRESS-crenndwkanws (10.3.7 TOCT P HCO 10303-11) mracut: wpesTidikarop
¢OpMANTEHOTO TIAPAMETPA BHAHM B 00JACTH AeficTBIA GYHKITHH FTH TIPOIEAYPhl, B KOTOPHIX OH OOBSBICH.

IIpuMmep 50 — Cruemyioiliee OOBIBICHHE ABMASTCA HENPABWUIBHRIM, TAK KaK HISHTH(QHKATOD
(GOpMaNTBHOTO NapaMerpa parm TakKXe HWCIONB3YETCH B KadeCTBE HWICHTH(MKATOPA JTOKATBHOH
IEPeMEHHOH:

CONTEXT illegal;
PARAMETER
parm : REAL;

END PARAMETER,;
LOCAL

parm : STRING;
END LOCAL,;

END CONTEXT:

11.3.13Ipouecaypa
BuauMocth: HMnentudmkatop mporenyphl BHUIWM B o07acTH JeficTBUS (GHYHKIIHH, TIPOIETYPHI,
KOHTEKCT4 HIIH KOHTPOMBHOTO TPHMEPA, B KOTOPKIX OH OOBSABIEH.

Ipumevsanmne — EXPRESS-crenudwkanws (10.3.8 TOCT P HCO 10303-11) oracur: wpesTidikaTop
MPOHEAYPEl BHANM B 061acTH neficTBrs (YHKIIMH, TPOIEAYPHI, NMPABMIA HIH CXEMBI, B KOTOPBIX OH OOBSBICH.

Obnacte aeiicTeust H odbaBIeHAs: OGMACTL NEHCTBHA H TOIYCTHMEIE OOBIBICHNS OIpeIeIeHb B
10.3.8 I'OCT P MCO 10303-11.

11.3.14 BupaxX¢cHHe 3a0poca

QOonacte melicTBHA M BHIHMOCTE BHpaxeHHsS QUERY ompezencner 8 10.3.9 TOCT P HUCO
10303-11.

11.3.15 OQnepartop HHKIA

Oonacte meiictrugd M BHIUMOCTE omieparopa REPEAT ompenenenwr B 10.3.10 TOCT P UCO
10303—11.

11.3.16 MeTKa nmpaBuia

BuauvocTh: MeTKa NpaBWId BHIMMA B OONACTH TEHCTBHA ODBEKTA HWIH THIIA, B KOTOPLIX OHA 00b-
ABICHA.

IIpumeganus

1 EXPRESS-cremrdukanys (10.3.12 TOCT P MCO 10303-11) rmacuT: MeTKa IPaBHa BHANMA B 001aCTH
HnefcTeisA 00BEKTA, [IPABKIIA FIIH THIIA, B KOTOPOM OHA OOBABIEHA.
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2 MeTka npaswima ucnoib3dyeTrcs Tonbko B peanusarnun. EXPRESS-T ve onpenenger mexaHwama nisl CCHUTOK
Ha. METKH TPABHIA.

11.3.17 Dk3eMnOndp JaHHBIX CXSMBEl

Oouactp geiicreuga: OOLIBICHHE TAHHBIX CXEMBI ONpPICIIACT HOBYIO 0DNACTE neiicTBHA. Bra 06-
JACTB  HOpocTHpacTcess  oT  KmwodeBoro  cnoea  SCHEMA DATA g0 KIIOYEBOrO  CIOBa
END SCHEMA DATA, KOTOPHM 3aKAHUYHBACTCSI OOBABISCHNE TAHHBIX CXEMHI.

Oobapaenns: CrlrenyiolHe 37IeMEHTH MOTYT OOBIBIATh MICHTH(MHKATOPH B ODIACTH IEHCTBHS
O0OBABICHHAA NAHHEIX CXEMbI:

- BK3EMIUIAP KOHCTAHTHI;

- BK3eMILIIP 00BEKTA;

- BK3EMIIAP MEPSUUCICHHS;

- BK3eMIUIAP BRIOODA;

- IIPOCTOM 3K3eMILIAD;

- BK3EMIULAP THIIA.

11.3.18 Bk3eMnngap BHOOpA

Bamumocts: MoeHTHOWKATOD 3K3¢MIUIIPA BHIOOpPA BUOHM B OONACTH JEHCTBHA SK3¢MIUIApPA JTaH-
HEIX CXEMEI, B KOTOPOM OH OOBABJICH, W B NKO0O0H BHENIHCH O0IACTH HEHCTBHA BTOT0 3K3¢MILIEPA ITaH-
HBIX CXEMEL.

11.3.19 lIpocTOo# 3K3eMIAAD

Bamumocts: HaeHTHGMHKATOP MPOCTOTO SK3EMIITAPA BHINM B ODIACTH JeHMCTBMI 3K3¢MILIApA TaH-
HBIX CXeMHI, B KOTOPOM OH OOBABACH, 1 B MIOOOH BHeENIHeH O0TAcTH AeHCTBHSA BTOTO 3K3eMILIIpa TaH-
HBIX CXEMEL.

11320 KOHTPOIBHBEH NpHMED

Obmacte peiticteusi: KOHTPOTLHEI TIpHMED OMIpenensdeT HOBYIO oONACTh OEHCTBHS. DTa 00MACThL
geiicrBusg npoctupaetces or Kimodesoro cropa TEST CASE go kmwuesoro cnosa END TEST CASE,
KOTOPHM 3aKaH9YHBaeTCd TAHHBINA KOHTPOIBHEIMH IpHMED.

Obbapaennst: CrrenyiolmHe 37IeMEHTH MOTYT OOBIBIATh WICHTH(MHKATOPH B ODIACTH OEHCTBHS
KOHTPOTLHOTO TIPHMEPA!

- (byHKITHS;

- TIpoIleIypa;

- NepeMeHHAT.

11321 Tun

Bugavocth: MocaTrdhuKaTop THIIA BHIMM B 0BJIACTH IeHCcTBHA (GYHKIMH HIH IpOUEIypH, B KO-
TOpOH OH 00BgBIcH. MIeHTH(HKATOD THIA OCTACTCHd BHIMMEIM, IIPH ONPEICICHHHEX YCIOBHAX, BO
BHYTPECHHHX OOJIACTAX ACHCTBHSA, NEPeOOBABIMIONINX 3TOT HICHTHOHKATOD, I ONPEIeICHUS JOIYCTH-
MBIX YCIOBWH — oM. 11.2.2.

MDpumegamune — EXPRESS-crnenmdmkanmma (10.3.14 TOCT P MCO 10303-11) rmacut: HaeATHdHKATOP
THITA BHIUM B 0DnacTi nefcTBHA (BYHKIHA, [MPOLENyPEl, [IPABKIIA HIIH CXEMBI, B KOTOPHIX OH o0BaBied. MueHTH-
¢uKarop THNA OCTACTCA BHAMMEBIM ....

Oobmacts JelicTeua W obbaBaeHnss: O0MacTh JEHCTBHS M TOMYCTUMEIE ODBSBICHHS OINpPeIeIeHEl B
TOCT P ICO 10303-11.

11.3.22 Dk3eMnoungp THNA

Buaumocth: MneHTHOHKATOP 3K3¢MIUIAP THIIA BHIHM B ODIACTH ICHCTBHA 2K3CMIUIAPA ITaHHBIX
CXeMBI, B KOTOPOM OH OOBEBICH, M B JI000H BHELIHEH 001aCcTH JCHCTBHE 3TOrC SK3EMILISPA JTAHHBIX
CXEMBI.

11.323 MeTka THOA

O61acTh JeHCTBUA H BUIMMOCTE ompegeneHel B 10.3.15 T'OCT P UCO 10303-11.

11324 llepeMennad

Bugumocts: UneHTHGUKATOD TIEPEMEHHOR BHANM B 0OIACTH JeHcTBHA (HYHKIHH, IIPOLCIYPE HIH
KOHTPOJIBLHOTO TIPHMEPA, B KOTOPEIX OH OOLIBICH.

IHpumeaarmue — EXPRESS-crnenmdukams (10.3.16 'OCT P UCO 10303-11) rmacut: naeATiudrKarop
MepeMeHHON BUANM B O0MACTH AeHCTBIA QYHKITHH, TPONSIYPHl WIH MPABMIL, B KOTOPHIX OH OOBABIEH.
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12 Orobopaxenue n3 EXPRESS g EXPRESS-1

B Hacrosmem pdasaciac YCTAdHOBICHEI 1IDABHIIA OTOﬁpH}KGHI/IH OHPEI[CJICHHPJI cxeMHl 1 thia us EX-

PRESS B sksemmuipel EXPRESS-I.

B tabmuue 12 npuseacH oo3op orobpaxkennid n3 EXPRESS B EXPRESS-I. bonee netanbHO OHH

OITHCAHBI HIKE.

Taonuuma 12 — Kparkuit 0630p otobpaxennii n3 EXPRESS 8 EXPRESS-I

EXPRESS EXPRESS-I
ARRAY, BAG, LIST, SET AggregationValue
CONSTANT ConstantBlock
ContextBlock
ENTITY EntityInstance
ENUMERATION DK3EMILIAP WIH 3HAYCHUE TIePeIHCIeHHA
FormalParameterBlock
FUNCTION
ModelBlock
PROCEDURE
Remark
RULE
SCHEMA SchemalnstanceBlock
SELECT DK3EMIUIAP WIH 3HAYEHUE BRIOOpa
Simple type SimpleValue
TestCaseBlock
TYPE DK3EMIUIAP WK 3HAYCHHES THIIA

12.1 Orobpaxenune EXPRESS-cxembl

EXPRESS-koncrpykuug SCHEMA cuntakcmueckd otobopaxkacercd B EXPRESS-I-kKoHCTpYKIIHIO
3K3eMIIIIpa JAHHBIX cXeME. B Tadmume 13 mpiBedeH 0030p COOTBETCTBHA MeXIy KOHCTpyKiuamu EX-
PRESS u EXPRESS-1.

IlpaBraia | orpaHHYeHHs

a) Wwma sxzemroisapa 7aHHEX EXPRESS-T-cxeMBI TOMKAO OHTE TAKHM K&, KAK M UMS COOTBET-
creyioneit EXPRESS-cxeMHL.

b) KaxIObld 3K3¢MIDIAp ODBEKTA BHYTPH SK3CMIUIAPA JAHHBIX CXEMBbl J0JDKSH MMETh COOTBETCT-
ByIolliee omnpenenetiie oobekTa BHYTPH EXPRESS-cxeMbr.

¢) Kaxmwi sK3eMIUIAp NepedclIeHns, BROOpa I THNA BHYTPH PK3eMIIAPA JAHHBIX CXEME
JOIKEH MMETh COOTBETCTBYIONIEE olpelneiacHue BHYTpH EXPRESS-cxeMEbl.

d) Kaxiag KOHCTAHTA BHYTPH 3K3¢MIULIPA JdHHBIX CXEMBl JOJDKHA MMETh COOTBETCTBYIONISE OIT-
peneneHne KOHCTAHTE BHYTPH EXPRESS-cxeMEL.

e¢) Kaxmag criecumdukanms ob1acTH 3HAYCHHH BHYTPH 3K3EMIDISPA TAaHHBIX CXEMEI TOJDKHA OBITE
YHHKAILHO 0003Ha4YcHa, IMPH HEOOXOMMMOCTH — IIOCPEICTBOM KBAMH(DHKAIIMH HMCHH ODIACTH 3HAYC-
Auii, mmeHeM EXPRESS-cxeMBl, comepxkallle# onpeneIeHHe 00IACTH 3HAUCHHIT.

D HaeHTHGHKATOPH 5K3eMIUISPOB TOMKHE OBTH YVHHKATHHBIMH BHYTPH 3K3eMIUIAPA TaHHBIX
CXEMBI.

Taonuma 13 — O63zop orodpaxermna SCHEMA

EXPRESS EXPRESS-I
v SCHEMA schema_id
CONSTANT ConstantBlock nny HUgero
ENTITY EntityInstance
ENUMERATION EnumerationInstance wan Hugero
FUNCTION HIIero
PROCEDURE HHYeT0
REFERENCE HIT9ero, Ho oM. 12.1.1
RULE HIIero
SELECT SelectInstance ¥MnH HHYETO
TYPE Typelnstance wnn HAYETO
USE angero, o cM. 12.1.1
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12.1.1 Oto6paxenne USE u REFERENCE

EXPRESS-onepatoper USE 1 REFERENCE He otobpaxatotcd 8 EXPRESS-1 HemmocpencTBeHHO,
HO HX TeiicTBHe TMPUBOIUT K CIASIYIOIIEMY:

- sk3eMIzApH oneMeHToB EXPRESS, BHeceHHEIe B o0nacThk geiicTeig EXPRESS-cxeMEl mocpen-
crBoM aBHBIX onepatopoB USE mnmn REFERENCE mubo nocpeacTBOM HESBHBIX CCBUIOK, MOTYT M0f-
BHTBCS BHYTPH COOTBETCTBYIONIETO 5K3eMIUIIpa JaHHEX EXPRESS-I-cxeMtr;

- 3JIEMEHTHI, ODIACTH 3HAYCHMI KOTOPHIX MEPEeMMEHOBBIBAIOTCS, JOIKHB MMETE COOTBETCTBYIOIINE
00J1aCTH 3HAYECHWH ¢ HOBLIMH HMCHAMMU,

- €CJIH MMEIOTCH KOHMIMKTE MEXKIY MMecHaMH obdnacreil 3HadeHH u3 cxonHoH EXPRESS-cxeMul
¢ MMeHAMHM 00IacTed 3HAYCHWHA, BHOCHMBIMHU W3 JIPYTOM CXEMHBI, BHOCHMBEIE HMEHA JIOIDKHE KBATH(DH-
MHPOBATECI HMEHEM MX POTHUTETLCKOI CXeMEL.

IIpumep 51 — Dm EXPRESS-cxeMbl B3aWMMOCBS33aHEI, TAK KAK CXeMa C WMMEHEM primary uc-
MOTBE3YeT OTNpecaeHue 00keKTa ¢ MMEHEM an_ent 13 cXeMEl secondary.

SCHEMA primary;
USE FROM sccondary (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,;

Jioboe MCIIOABL30BAHHE an_ent B K3eMIUIApe CXeMHBl primary TpeOveT 5K3eMIUIApa oBLeKTa ¢ HMe-
HeM dup, KOTOPHE Takxke oTpelenseTcsd B cxeme secondary ¥ aBTOMATHUECKH TOCTYIIEH B CHIY ceMaH-
THKH npemioxennsd USE. OoHako B JaHHOM CIIVYAE B CXCME primary TakKe MMEeTCHd OOBCKT ¢ HMEHEM
dup. /Tee ux obnacTi 3HAYEHWH TODKHE pazmuiathes BHYTpH EXPRESS-T npencrapmennst primary mo-
CPEICTBOM KBANMMMDHUKAIIMH UMEHH ODBCKTd, BHOCUMOI'O M3 CXGMEL secondary, Kak [HOK43aHO HHXE.

MODEL example;
SCHEMA DATA primary;
dupl = dup{attl -> @usedl; att2 -> TRUE;};
usedl = used{att3 -> @dup2; att4 -> 1.23;};
dup?2 = secondary.dup{name -> ‘from secondary"'; int -> 1;};
used?2 = used{att3 -> @dup3; attd -> -3.9;};
END SCHEMA DATA;

SCHEMA DATA secondary;
dup3 = dup{name -> 'in secondary’; int -> 3;};
dupd = dupiname -> ‘in secondary'; int -> 4;};
an_entl = an ent{att3 -> @dup3; att4d -> 42.0;};
END _SCHEMA_ DATA;
END MODEL,;

12.2 Orodpaxenue npocThix THIOB JaHHbix U3 EXPRESS
Orobpaxenue mpoctoro THna gaHnHbex B3 EXPRESS B sHadeHne EXPRESS-I 3amano B Tadmmue 14.
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Tabnuma 14 — OrobpaxkeHue MPOCTOTO THIA

EXPRESS EXPRESS-T

BINARY BinaryValue

BOOLEAN BooleanValue

INTEGER IntegerValue

LOGICAL LogicalValue

NUMBER IntegerValue

RealValue

REAL RealValue

STRING StringValue
IIpuMmep 52 — OrobpaxkeHHe NPOCTEIX THIIOB TAHHEIX

EXPRESS EXPRESS-1
ENTITY base; el = base {
a_binary : BINARY; a binary -> %0110;

a_boolean : BOOLEAN;
an_integer : INTEGER;

a _boolean -> FALSE;
an integer -> 12345;

a logical : LOGICAL; a_logical -> UNKNOWN;

a_number : NUMBER; a_number -> -PI;

a_real : REAL; a_real -> -9.99¢e2;

a_string : STRING; a_string -> ‘Tangles';
END _ENTITY; b

12.3 Orobpaxenue arperaTHpIX THIOB JAHHBIX
Oroopaxenue arperanui u3 EXPRESS B EXPRESS-I nipuBeneno B Tatiaune 15.

Tadnuma 15 — Orobpaxkenre AGGREGATE

EXPRESS EXPRESS-I
AGGREGATE OnHO W3 CNEayIONX:
ARRAY FixedAggr
BAG DynamicAggr
LIST DynamicAggr
SET DynamicAggr

EE)

OTOOpaKeHNE “arperallHi—arperaliif... ~ IIPOM3BOOUTCA OTOOPaXXCHHEM KaKIOH 3IcMEHTAPHOH
Arperalyy B NOpAIKe ClIeBa HAIpaBo. BTo 3HAYMT, 4To camas nesad EXPRESS-arperanms craHoBHTCH
camoii BHelnHe EXPRESS-I-arperanueti.

IIpumep 533 — Orodpaxennng AGGREGATE

EXPRESS EXPRESS-1
el = aggr/|

an_array -> [1, 2, 3];

ENTITY aggr;
an_array : ARRAY [1:3] OF INTEGER;

a_bag : BAG [0:?] 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, 9],
END _ENTITY; 1

TMMpuvmeganne — EXPRESS ARRAY moxer umers 3Hadenng OPTIONAL. Eciw 3radenus He OnpeneneHsbl
B aksemIrape ARRAY, To ati 3magenna obosmagaiores 8 EXPRESS-I koncrpykareii Nil (to ecth crMBoaoM 7).

IIpumep 54 — OrobpakeHHe MAacCHBA Sparse

EXPRESS EXPRESS-1

el = sparse {

al : ARRAY [1:4] OF OPTIONAL INTEGER; al ->[1,7,7, 4]
a2 : ARRAY [5:8] OF OPTIONAL INTEGER; a2 ->[1,7,3,7;

END ENTITY; ¥

ENTITY sparse;
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12.4 Orobpakenne onpeneleAnoro Tana manaex 13 EXPRESS

OmnpenenmeHHEN THIT TAHHKIX W3 EXPRESS otoopaxaetrcs 8 EXPRESS-I omHEM 13 TpeX CMOCOOO0B:
a) 3ameHo¥ uneHTHMOUKaTopa EXPRESS-Tuna 3HavIeHUEM THMA;

b) zamenoit mneaTndukaropa EXPRESS-tuna nonMeHOBAHHBEIM 3HAYEHWEM THIA;

C)  ONpPEICICHUEM HK3eMILIEPa THIIA.

IIpumep 35 — OrobpakeHHE OIPEISIcHHOTO THIIA TAHHEIX

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

12.5 Orobpaxkenne nepegncisieMoro tana u3 EXPRESS

Tun ENUMERATION n3 EXPRESS orodpakaetcss B EXPRESS-1 omHIIM B3 TpeX cIIOCODOB:
a) 3amecHOW AmeHTH(OHKaTropa EXPRESS-THIIAZ nepedrciIaeMEIM 3HAYCHHEM,

b) szamenoi maeHTHOHKaTopa EXPRESS-THNA MOMMEHOBAHHEIM MePEYHCIAEMBIM 3HAYCHHUEM;
C) OTpeneleHHEM PKIeMIITAPA MepedncIeHN.

IIpunmep 36 — OrobpaKeHHE IICPECUHCICHMS

EXPRESS EXPRESS-1
TYPE enum = ENUMERATION OF t3 = enumi!three};
(one, two, three);
END TYPE;
ENTITY use enum; el = use enumiattr -> lone;};
attr : enum; e2 = use_enumiattr -> enumi!two};};
END ENTITY; e3 = use enumiattr -> @t3;};

12.6 Orodpaxenune prioupaemMoro tuna uz EXPRESS

Tun SELECT un3 EXPRESS otodpaxaercs B EXPRESS-1 onHHM 13 Tpex criocooB:

a) 3amecHo#M uneHTAMUKaTopa EXPRESS—THIIA BRIOHpacMBIM 3HAYCHHEM;

b) szamenoi uneHTH@HKaTopa EXPRESS—THIIA NIOMMEHOBAHHBIM BEIOMPACMBIM 3HAYCHUCM;

C) OIpeneleHHEM PK3eMIUTApa BHIOOpA.

EXPRESS-tun SELECT nHeodgzatenbHo oTtodpaxatk B EXPRESS-1 HemocpegcTBeHHO. Hetann
OTODPAKEeHHUI 3aBHCAT OT Toro, Kak dopmupyercd THO SELECT, 1 onmHcaAHB HITKE.

Tun SELECT onpenemser gepeso. KopHeMm mepesa gapngerca THII SELECT, a BeTBu H3 KOopHI CcO-
OTBETCTBYIOT THIIAM BeIGOpa BHyTpH SELECT. Ecnu ogHMM M3 3THX THIIOB gBiusgeTca caM Tin SELECT,
TO OH IIOPOKIAET HOBHIE BETBH M T. 1. JIMCThs JepeBa 0OpasyrOTCs H3 BHOOPOB, HE SIBISIOIIMXCS THIIA-
yvu SELECT. B nipoctoM ciydyae Bce TMCTbE ABISIOTCS Pa3sHBEIMH THHAMH. B cloxXHOM crnydae no Kpa-
Hel Mepe IBa JIHCTa HMEIOT OOHH H TOT ke OA30BHIN THIL

126.1 Cnayuaii nupocrtoro BHbOOpa

Tun BrIcTynaeT MO0 KAK CCHIIKA Ha ONWH H3 THIIOB B CITHCKe BEIDOpa, MO0 KAK BXOXKIEHHE OfT-
HOTO H3 THIIOB B CITHCOK BHIDOPA.

IIpumep 57 — OrodpakeHHE NPOCTOrO BRIDOpA

EXPRESS EXPRESS-1

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

aa : INTEGER; e3 = afaa -> 9;};
END _ENTITY;
ENTITY b; e2 = biab -> 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 = clac -> (@sd, @c3, @c2, @cl);};
ac : LIST [1:?] OF s; c2 = clac -> (s{@1}, @c3, @c3);};
END _ENTITY;

1262 Cnydali cnToXHOTo BHOODA

B sToM ciydae JTHCTBES OepeBa HE MOIYT OHITE PasMHYIHMEl TOILKO M0 HX 3HAYCHHAM. DTO HPOHC-
XOITHT, €CITH:

4) JIMCThs ABJSIOTCA OIPEIEICHHBIMH THIIAMH HTAHHBIX C HICHTHYHBIMH O430BbIMH THIIAMH;

b) muctes gerstioTes THHAMH ENUMERATION, MHOXecTBa 3HAMeHHI KOTOPEIX HA THCTHSIX HE
pazobmeHbl. HanpumMep, MHOXecTBa [red, green, blue] u [red, amber, green] He pasoOLICHEL.

3HaUeHHE 5K3eMIIIPA BRIDOpA B BTOM CIydae HODKHO OHITE mpedcTaBicHo B EXPRESS-I n1moo
CCHITTKOM Ha SK3eMILISAD, THOO TOMMEHOBAHHEIM 3HAYCHUEM.

IIpumep 58 — OrobpaxkeHHe CIOXHOIO BeIDOpa

EXPRESS EXPRESS-1
TYPE size = SELECT sl = size{@rl};
(arca, radius); s2 = size{radius{4.3}};

END TYPE;
TYPE arca = REAL; al = area{7.5};
END TYPE;
TYPE radius = REAL; rl = radius{27.89};
END TYPE;
ENTITY circle; cl = circlelhowbig -> arca{Pl};};

howbig : size; ¢2 = circle{howbig -> radius{1.0};};
WHERE c3 = circle{howbig -> @s1;};

howbig > 0.0, ¢4 = circle{howbig -> @al};
END ENTITY; ¢S = circle{howbig -> @s2};

12.7 Orodpaxenne EXPRESS-KoHcTanTh

EXPRESS-koHcTanTa (CONSTANT) cuHTakcuecku otobpakaercd B EXPRESS-I-KOHCTpyKITHIO
constant_spec. Dr1o 3HaunT, 4ro B EXPRESS-I onpenensiorcs TONBKO HWISHTH(GHKATOP KOHCTAHTH H
3HAYCHHE, a4 00JacTh 3HAYCHMH KoHcTaHThl 3amactcd B McexogHoM EXPRESS-onpegencnnn. Kpome To-
ro, 3HAYCHHE KOHCTAHTH JOJDKHO OBITH ITOTHOCTBIO BRIYHCIZCMBIM. OINMpencicHHAC KAKIOH KOHCTAHTEL,
NOABIAIOIICECH B PK3CMILIAPS CXEMBI, JOLKHO OBITE 00bABIcHO B onpeacicHHH EXPRESS-cxembl. On-
HAKO He TpebyeTrcd, uTobH Kaxkngad EXPRESS-KOHCTAHTA TIPHCYTCTBOBANA B SK3EMILIAPE CXEMEL.

IIpumep 39 — OrobpaxeHne KOHCTAHT

EXPRESS EXPRESS-1

CONSTANT CONSTANT

zero : NUMBER = 0.0; zero == 0.0;

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]; aset == (1,2, 9);

a_bag : BAG OF INTEGER := [1, 3, 1];

boss : STRING := ‘sir';

underling : STRING := ‘hey, yvou'; underling == ‘hey, you';
END _CONSTANT; END CONSTANT;

3&MCTI/IM, YTO IBC KOHCTAdHTHI C HMCHAMH a_hag H hoss He 0T06pa}KGHH B JdHHOM IIpHMCDC.

12.8 Oroopaxkenne EXPRESS-00bekTa
EXPRESS-koncTpykmig ob6bekta (ENTITY) cumATakcmdecku otobpaxkactes B EXPRESS-I-
KOHCTPYKIIMIO 3K3eMIUTApa 00BeKTa. ETMHCTBEHHEIMH BHYTpeHHHMH (dparmeHTamMin ENTITY, orodpa-
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kaembiMi B EXPRESS-I, apisgorca arpudyTel 1 onepatopel SUPERTYPE u SUBTYPE, kak nokaszaHo
B Tabmuite 16.

TaGnuma 16 — O63op orobpaxeris ENTITY

EXPRESS EXPRESS-1

Hwma ENTITY EntityDomain

Omneparop SUPERTYPE BequeathesTo

Onepatop SUBTYPE InheritsFrom

HAeHEIA aTpubdyT RequiredAttr i Optional Attr

Boraucngewbrii atpubyt DerivedAttr

HapepcHBIi atpubyT InverseAttr

Omeparop UNIQUE Hiaero

Onepatrop WHERE Hiraero
IIpumep 60 — OrobpaxkeHne MPOCTOTO OOBEKTA

EXPRESS EXPRESS-1

ENTITY top; tl = topla -> (@egl, @ecg2);};

a : SET OF bot; t2 = topla -> (@egl, @eg3);};
END_ENTITY; t3 = topla-> ()}
ENTITY bot; egl = bot{i -> 1;
i : INTEGER; i<-2;
DERIVE inv <- (@tl);};
j  INTEGER = 2%;
INVERSE eg2 = hotli -> 276;
inv : BAG [1:7] OF top FOR a; j <- 552;
UNIQUE inv <- (@tl, @t2);};
ul : i
WHERE egd = batli -> 9876;
wl 11> 0 i
END ENTITY; inv <- (@t2);};

12.9 Orobpakenne atpadyros EXPRESS-o0negTa

EXPRESS-TI-atpHOYTH TOMKHE TOABTITECA B TOM K€ MOPSIIKe, UTO H B COOTBETCTBYIONeM EX-
PRESS-00nekTe. Kaxnuiiit EXPRESS-arpudyT tomxkeH uMeTh cooTBeTCcTBYIONNH EXPRESS-I-atpubyT.

3naucaue EXPRESS-I-arputyra Jo/mxHO OBITH COBMECTHMO ¢ 00nacThbio 3HaveHHE EXPRESS-
OnpeacIcHII.

1291 SBHHHA aTpuOYT

fAsapie EXPRESS-aTpuoyTH oTrobpaxaiorea HenocpedcTseHHo B EXPRESS-I-arputoyTel. OnHcanne
EXPRESS-arpuoyra nosropsercd B EXPRESS-I, za ucKTiOYeHIAEM TOTO, UTO ONMHCAHHE THIA ATPHOYTA
(To ecThb cIIpaBa OT JBOCTOYHA) 3aMcHASTCS 3HAYCHHEM THIIA aTpHOYTa, a JBOSTOYHE 3aMEeHACTCT Ha - .

3HaueHNe MOXeT ORIThH MPeACcTABISHO MPOCTHIM 3HAUEHHEM, CCHITKOM Ha 3K3eMIIISAp MpeaMeTa (To
€CTh CCBUIKOM Ha 3K3eMIITAP O0BEKTa, THIA, NICPCYNCICHHS HIH BHOOpA), 3HAYCHHEM IICPSUHCICHHS,
NOHMSHOBAHHEIM 3HAYCHHEM, CCBUIKOM HA KOHCTAHTY, CCBUIKOI Ha MapaMeTp WA arperaTaMM TaHHEBIX
3HAYCHUI. BTH 3HAUYeHIA Boee AETAMTBHO OOCY:KISHH HILKE.

B ciydae, eci gBHBIN aTtpudyT gpngercd HeobgsarelbHEIM (OPTIONAL), sHadueHHeM aTpHOyTa
MOXKET OBITE Takoke Nil, IMOKa3bBAIOIIEE, YTO 3HAYCHHUE HE MIPEICTABICHO.

IHpumep 61 — OrobSpakeHue HeobH3aTEIBHOTO ATPHOYTA

EXPRESS EXPRESS-T
ENTITY opt; optl = optireq -> 'Opt_att given";
Teq : STRING; opt att -> 5.0;};
opt_att : OPTIONAL REAL;
END_ ENTITY; opt2 = opti{req -> ‘Opt_att not given';
opt_att -> ?;};
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MMpuvmeganwne — B EXPRESS-I asubrit atpubyr moxetr umerh 3naderre Nil; B 3TOM coydae aK3eMIUTAp
e cootsetcTBYyeT EXPRESS-onpenenenmio.

1292 BeuucngeMEe W MWHBEPCHBIE ATPUDOVTH

Brramcngemeie EXPRESS-aTtpuoyTe otobpaxkaiorcas B EXPRESS-1 aHATOrMIHO ABHBEIM aTPHOY-
TAM, 33 UCKIIOYCHUCM TOTO, YTO TBOCTOYHE 3AMCHSICTCH FHAKOM < -.

Hnusepcabie EXPRESS-aTtpubyTthl otobpaxkawTtcd B EXPRESS-I ananormdHo ABHBIM aTpHOYTAM,
3a UCKIIOYCHHEM TOTO, YTO IBOCTOYHC 3aMCHSICTCH 3HAKOM < -, 4 3HAYCHHEM aTpuOyTa ABISCTCH TWHA-
MHYCCKasd arperalns CChIIOK Ha 3K3eMIDIAP ODBEKTA.

He tpedyercd, utodn 8 EXPRESS-I mpucyTcTBOBANIH 3HAYEHHT BEITHCISSMBIX WIH HMHBEPCHBIX
arpHbyTOB, XOTSI UMeHAa PONel MPHCYTCTBOBATE TOTKHEL

IIpumeganus

1 Tlo onpeneneriio, 3HAYEHIE BRITHCIASMOTO ATPHOYTA MOKET OBITH OMPENENER0 M0 3HATSHUAM ABHBX aT-
pUGYTOB. AHAIOTIYHO, 3HAYECHIE HHBEPCHOTO ATPHOYTA AK3EMIUISLPA OOBEKTA MOIKET OBITh OMPEHENIEHO IO 3HAYe-
HUAM aTPHOYTOB BK3EMIUTAPOB APYTUX OOBEKTOB, KOTOPHIE CCHUTAIOTCA HA SK3EMTUTAP 0OBEKTA ¢ MAHHBIM WHBEPC-
HbM aTprbyromM. Takwm obpaszom, mo KpaifHell Mepe, KOHLUENTYAIbHO, 3HAYEHWS KAK BBIYWCIAEMOIO, TAK M HMH-
BEPCHOTO aTPHUOYTOB ABIAKOTCA BEIYVCTUMBIMHI CBOMCTBAML.

2 C npyroif CTOpOHBI, 3HAYEHWS SIBHBIX aTPHOYTOB ABISIOTCA GA30BBIMU BXOJHBIMH JAHHLIMW, HE BHIYHUCITH-
MbIMU BHYTpH cHcTeMbl EXPRESS-1.

3 CuMBONEL -> M < - OBUTH BHIOPAHEI A5 WHATKALNE 3TON PA3HMILL B KAYECTBE 3HAYCH W aTpnbyTa.

1293 ArpuOyYyT ¢ mpocTOoi 00NXaCTREK 3HAYCHHN

Ecnn obnacteio 3HaueHNi Tt EXPRESS-aTpndyTa gBageTcd MPOocToil THII JTAHHEBIX, 5TO TOXKHO ORITE
orobpaskeHo Kak sHaueHHe EXPRESS-I, nmpuHammexailee NMpocToi obIacTH 3HaYeHHHA. OORMHO 3TO
SIBISIETCA TIPOCTHIM 3HAYEHMEM, HO MOXKeT OBITh CCBIIKOHM Ha KOHCTAHTY WM TapamMerp, obIacTIMH
3HAYCHHAH KOTOPEIX SBIAIOTCA IIPOCTEIC OOMACTH 3HAYCHHIL.

IIpaBraiaa | orpaHHYeHHS

a) CcbUIKa Ha KOHCTAHTY JIOJDKHA HCNOIB30BATHCH TOJIBKO B CIYYde, CCIH M 5K3eMILBIP 00BCKTA,
H 3K3E¢MIDIAP KOHCTAHTH HAaXOOATCS BHYTPH OTHOTO H TOTO K¢ PK3EMILTAPA TAHHEIX CXCMEL.

b) Ccblika Ha HapaMeTp IO0JCKHA HCIOMb30BATHCH TOJABKO B Ciy4ae, ¢clH (OPMANBHBEIA I1apd-
MeTpP M 3K3eMITIAP 00ReKTa HAXOMSTCA BHYTPH OMHOTO W ToTo ke KoHTekcTa (CONTEXT).

¢) CchImKa Ha TApaMeTp He TODKHA WCTIOMB30BATECS BHYTPH obmacth geticteusts MODFEL.

IIpunmep 62 — OrobpakeHHE IIPOCTOrO 3HAYCHHUA B KAYSCTBE aTpHOyTa
Ilycte mano EXPRESS-npeacTaBicHHE B BHIC:

SCHEMA a_schema;
CONSTANT
const : INTEGER:=275;
END CONSTANT,;

ENTITY an_ent;
aa : INTEGER;
END ENTITY;
END SCHEMA,;

Torma EXPRESS-I-nipegcTapneHHe MOKET UMETh BHI:

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;};
ad = an_ent{aa -> 987;};
END SCHEMA DATA;
END MODEL
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BT0 MOXHO IIPEACTABUTE W [10-IDYTOMY, 9€pE3 KOHTEKCT:

CONTEXT a_context;
PARAMETER

parml : INTEGER := 21;
parm2 : INTEGER := 987;
END PARAMETER;
SCHEMA DATA a schema;
CONSTANT
const == 275;
END CONSTANT;
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 ¢ obmacTh 3HAYEeHUN 0O6BeKTa

Ecin obmacteio 3HaueHHIT EXPRESS-artpubyTa aBmgercd oOBEKT, TO aTPHOYT JOMKeH oToOpa-
xkarbcd B 3HadeHue EXPRESS-I, npuHamiexamye K odIacTd 3HAYCHHH 00beKTa., OOBIYHO 3TO SBIACT-
Csl CCHUIKOM Ha 5K3eMILIIpP O00BEKTd, HO MOXKET OBITh CCHUIKOM HA KOHCTAHTY WIH HAa IapaMerp, obmia-
CTBEI0 3HAUCHHH KOTOPOTO ABIACTCH OOJIACTE 3HAUCHHH 00BLCKTA.

IIpaBrAaa | orpaHHYeHHS

a) CcbUIKA Had KOHCTAHTY MOXET MCIIONb30BATHCH TONBKO B CIIVYAE, SCIM PK3CMILLID OOBCKTA H
3K3EMILIIP KOHCTAHTEL HAXOMATCS B OTHOM H TOM 3K SK3eMIUISIpe TAHHBIX CXEMEL.

b) CcHIKa HAa TAPAMETP MOXKET MCIIONL30BATHECS TOMBKO B CIydae, ecli (hOpMATBHEIH TapaMeTp
H 3K3eMIUISAp 00BeKTa HAXOIATCS B OTHOM M ToM ke KoHTeKcTe (CONTEXT).

c¢) CchulIKa Ha MapaMeTp He JOJDKHA HCIIOMB30BATECS B OBNACTH NpPHUMEHSHWS MOIEIH
(MODEL).

d) Hu cchiika Ha IapaMeTp, HU CChUIKA HA KOHCTAHTY HE JIOJDKHBI MCIIOIb30BATECS IS MHBEPC-
HOTO aTpHOYTA.

IIpumep 63 — OrobpakeHne oOLEKTa B KAUeCTBE aTPUDYTA

Ilycre EXPRESS-npencraBicHue 3aJaHO B BHAE:

SCHEMA a schema;
CONSTANT
const : an_ent := an_ent(275);
END CONSTANT,

ENTITY an_ent;
aa : INTEGER;
END ENTITY;

ENTITY bdyn;

ab : an_ent;

END ENTITY;
END SCHEMA,;

Torga EXPRESS-I-nipencTapieHHE MOXKET UMMETH BHI:

CONTEXT a_context;
PARAMETER
param : an _ent = an_ent{aa -> 42;};
END PARAMETER;

SCHEMA DATA a_schema;
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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;

1295ATpudyT ¢ oB6macThi 3HAYEHUN THUNA, BHOOpPA WIW MEpedHCIEHUS

Ecnmn obmacteio sHaueHHH EXPRESS-atpudyra aBasterca onpededeHHBIH THN TAHHBEX, THOH SE-
LECT mwmn ENUMERATION, To aTpuOyT J0DKeH O0ToDpaxarees Kak 3HaueHne EXPRESS-I, npunan-
JeKaiee K COOTBETCTBYIOMICH oGnacTH 3HadcHIt. OORMHO 5T0 MHO0 3HAYCHHE (OIS OIpPEIcICHHOTQ
THNA TaHHBEX WIH NePedHCIcHAN), THO0 CChHUIKA HA SK3eMIUSEp obhekTa (g BEIGOpa), HO MOXeT OHITh
H CCBUIKOHM Ha 3K3eMIDILpP MpelMeTa, MOMMCHOBAHHBIM 3HAYCHHEM, THOO CCBUIKOM Ha KOHCTAHTY WIH
napaMeTp, oBIACTH 3HAYEHHIT KOTOPHIX COBMECTUME ¢ ODTACTEIO 3HAUCHWI aTpudyTa.

Ilpapria | orpaHA9eHHs

a) CchIIKa HA KOHCTAHTY MOXET MCTIOMB30BATHECS TONBKO B CAyYAE, €CTH 3K3EMILISID OOBEKTA W
3K3EMIUISIP KOHCTAHTEL HAXOMSITCS B OJHOM M TOM 3KE€ SK3eMILUTSIPE TAHHEIX CXEMBbL.

b) Cermka Ha ApaMeTP MOXKET HCTIOTB30BATECS TOMHKO B CIy4dae, eclH (POPMATHHEIN TIapaMeTp
H 3K3eMIDIAp 00beKTa HAXOIATCT B OTHOM M ToM ke KoHTeKcTe (CONTEXT).

c¢) Cceulka Ha ITapaMeTp HE IOJDKHA MCNONb30BATHCS BHYTPH OQMACTH NPHMCHECHHS MOICTH
(MODEL).

d) CcrlIKa Ha 3K3eMIDISP NPSIMETa WIH [MOMMEHOBAHHOC 3HAYCHHCE IOICKHH HCIIONB30BATHCH,
ecTH (paKTUIecKas 0ONMACThE 3HAYCHWH HEe OJHO3ZHATHO OMPEIensIeTes U3 3HAMCHUS.

IIpumep 64 — OrobpakeHHe THIIOB B KAUECTBE aTPHOYTOB
Ilycte EXPRESS-nipencraBicHue 3aJaHO B BHAE:

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, v,2z, : REAL;
END _ENTITY;

ENTITY circle;
center : point;
normal : vector;
howbig: size;
shade : color;
END_ENTITY;
END SCHEMA,;

Torga EXPRESS-I-nipencTaBieHHE MOXKET MMETh BHJI:
SCHEMA DATA a schema,;

CONSTANT
zero == 0.0;
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 -> 7e10;};
pl = point{x -> 1.0; y-> 1.0,z -> 1.0;};

cl = circle{center -> @p0;
normal -> @x_axis;
howbig -> area{PI};
shade -> @x_color;);
c¢2 = circle{center -> @p0;
normal -> [1.0, 2.0, 3.0];
howbig -> radius{33.0};
shade -> !blue;};
circle{center -> @pl;
normal -> @z_axis;
howbig -> @unit rad,
shade -> !blue;};
END SCHEMA_ DATA;
12.10 OTodpakeHue CYyNepTHNOB H NOATHIIOB

HnMeeTcd B3aHMHO OTHO3HAYHOE COOTBETCTBHE MEXAy cynepTHnamMu H nogrunamu EXPRESS u
cyrepranami U rmogrunaMu EXPRESS-I (em. Taémuiy 17).

c3

Ta6Gnuma 17 — O6zop orobpaxernis SUPERTYPE u SUBTYPE

EXPRESS EXPRESS-I
SUPERTYPE OF ( ...) BequeathesTo
SUBTYPE OF (... ) InheritsFrom

B EXPRESS-I nanondcHue 00LEKTA, SBIAIONICTOCS JIHCTOM IEpeBa CYIICPTHIIOB/IIOOTHIIOB, TPE-
OyeT HaNOJIHEHHsS BceX ero cynepranos. Jlepepo skzeminsipa cyneprunoe EXPRESS-1 gomkHO OBITE
BCETA BRITTHCAHO MOTHOCTEHIO.

IIpumep 65 — Paccmorpum Hinke dparmeHT gepesa EXPRESS B KOHKPeTHHIH 00BEKT me:

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

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

ENTITY elder SUBTYPE OF (me)
SUPERTYPE QOF
ENTITY

OO0BLCKT me HacieayeT MO0RC aTpHOYTH, KOTOPEIC MOTYT HMMETh €TI0 CYMICPTHIIH (TO CCThL parent,
grandparent u T.1.). B cBoO ouycpenk, me 3aBelllacT KaK CBOHW HACICIYeMEIC aTPHUOYTHI, TAK H CBOM CO0-
CTBCHHEIC aTPHOYTHI CBOMM TOOTHIIAM (TO ¢cTh elder, younger 1 MX IMOCICIYIONTHX IMMOTOMKOB).

B sTOM fepere SK3eMIUTAp me MOXKET TAKKE WMETh OO He umeTh sibling (Gpara). B obiem jgepese
BO3MOSKHO CYITIECTBOBAHNE MHOTHX OTHOIICHUH, HE HAXOMMIIXCS HA TIPAMOF THHUM TIPETKa W TOTOMKA.

HIsT JaHHOTO TOAPARIEa OTIPETeITHM:

IK3EMILIAp mpaAMoro AepeBa (dircct tree instance): DK3eMIUIIp OTHOKOPSHHOTO ISpEBa IOOTH-
MOB,/CYICPTHIIOB, UMCIOIICTO COMHCTBCHHEIN IIYTH, IIPH HE3AMOTHCHHEIX BSTBAX, OT KOPHA K CIHHCT-
BEeHHOMY JIHCTY;

IK3EMILIAp obmero mepera (general tree instance): DK3eMIUISp IepeBa MONTHIIOB/CYIICPTHIIOB, HE
SBIIOIMHCS 3K3eMILIIPOM TIPAMOTO IepeBa.
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Hepeso EXPRESS, B koropoMm Bce otHowmieHHA SUPERTYPE gpinsiorcs ONEOF u HH oguH M3
SUBTYPE ne nMeeT MHoXKecTBeHHEIX SUPERTYPE, Beerma apmgeTcd MpIMEIM IePEBOM.

HanonHeHHe nepesa, BEmiouaioniero orHomeHus ANDOR, OymeT MpaMbBIM, €clIH BCe OTHOIISHHS
ANDOR nanonrHgoTca Kak orHomeHHs ONEOF; B mpoTHBHOM clydae Mo KpaiiHed Mepe HeKoTopas
YaCTh HAOIHAEMOro gepeba He Oyier npamoil. Hanomnenue otHomeHHE AND Bceriga gaet obLice ne-
peso. HanmorHeHne odneKkTa, nMeioniero MHoxkecTBeHHEe SUPERTYPE, Beeraa maeT obiliee mepego.

B sk3eMInsipe NMpsamMoro nepesa HOIKEH OBTh NPEACTABICH IOMHBEIH MYTh 3K3EMIUSIPA OT KOPHA K
JHCTY.

Crenyilomui Habop IpaBwil oNpeaeadceT oTobpaxkeHHe oBlIero Jepena:

4) TIOTHHEIH TyTh 3K3EMIISIPA OT KOPHS K MECTy, BKIIOUAIOINI GOKOBEIE BETBHU, BCEra JOMKEH
HATIOMHSITECS B COOTBETCTBHH C MPUBEICHHBIMHU HIDKE TTPABUIAMI;

b) ecmm HanonHgeMmE# 08keKT (ENTITY) asnsgetcs SUBTYPE nnsa omHoro wnmn Gonee 0OBEKTOB,
To KKK 13 SUPERTYPE 00BeKTOR JODKEH HAMOMHSITHCS

¢) ccmm HanmorHAeMEH 005eKT (ENTITY) asngerca SUPERTYPE mna omHoro win Gonee 00LeK-
TOB (TO ecTh WMeeTces oTHomeHre AND n1ubo mmeercs orHomeHrne ANDOR, Koropoe HamorHseTcH,
ckopee, Kak AND, Hexenn kak ONEQF), o SUPERTYPE u Bce ero OmHOBPEMEHHO CYIIECTBYIOIINS
SUBTYPE moCKHH HATOMHSATLCS;

d) ccm SUPERTYPE o6wekta (ENTITY) nomeden kak ABSTRACT, To 2K3eMIUIIp 3TOT0 065-
eKTa OyIeT HMeTh Ho KpaitHeit Mepe onuH 3KzeMIniap SUBTYPE. Eciin SUPERTYPE He moMedeH Kak
ABSTRACT, 10 OH MOXeT MMETE MHO0 He MMeTh 3K3eMInsipoB SUBTYPE, B 3aBHCHMOCTH OT KOH-
KPETHRIX JTAHHEIX.

II PUMCYAaHHE — yHOpH,I[O‘{CHI/IC SKBCMILTAPOB OOBEKTOE B ACpeBC ]'[O,ELTI/IHOB/CYHC[JTHHOB HEC NMECT 3HA-
UCHUA.

IIpumep 66 — OrobSpakeHue nepesa
IIycte mano cremyiomiee EXPRESS-npeacTapmerne:

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 gByMsI IMPHMEPAMI SK3eMIUBIPOB 3TOM CTPYKTYPH MOTYT GEITH:
SK3EMITIALP 1 SKIEMILIAP 2
cl[1] = root{ c2[1] = 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);
§_name ->'sibling’;};

BK3eMIITIp, MOMEIeHHHH 1, 9paseTcd 3K3eMIUIApOM ODIIeTo JiepeRad, a DK3IEMILIIpP, MoMeUeHHEIH
2, — 9K3eMIUIEPOM IPAMOTo depeBa.

12.10.1 OTobpaxkeHle NepeodLABNIEeMEX ATPHOYTOB

B mogrine EXPRESS ecTh BOSMOXKHOCTE HMepeoOBABIATE ATPUOYTH, HACIEIYEMEIE OT CYIIePTHIA.
B EXPRESS-I nepeodraABIcHEE BEICTYNAET KAK OTPAHHYEHHE 3HaUeHHS aTpndyTa. Ilepeo0naBiseMble
ATPUOYTH HE TOKHKE WMEHOBATHCS BHYTPH 3K3eMTUISAPA MOTTHITA.

IIpumep 67 — B npumepe o6BeKT real point SpIseTcsS ITOATHIIOM point H MepeoOBABISET €T0
arpuoyte THHA NUMBER Ha Tun REAL. MMeoTcs aBa COOTBETCTBYIONMX 3K3eMIuisipa EXPRESS-I.
IlepBrit (To ecth pl) gBIgCeTCA DK3CMIDIAPOM MPOCTOTO 0OBEKTA TOIBKO CYIICPTHIIA M OTOOPAKACT 3HA-
yeHAA aTpudyToB Kak THIT NUMBER. Bropoii (to ecth p2) gBigeTcd 3K3eMIUEIPOM CIOXKHOTO 00BEKTA,
roc p2[1] gBidgercd KOMIIOHCHTOM cymdepTwma, a p2[2] - KOMIIOHCHTOM IMOATHIIA. B IMOOTHIC He TOKa-
3aHB aTPUOYTHL, HO 3HAYCHWS OTPaXacMBIe B CYNIEPTHIIEC, OTpaHMYcHH THHOM REAL.

EXPRESS EXPRESS-1

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

X : NUMBER; v -> 24

y : NUMBER;
END _ENTITY; p2[l] = point{x -> 1.5;

v ->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 ciydac mepcodLABIcHAS HACICIYSMOTrO SBHOTO aTpHOYTa Ha BEITHCISCMEIN aTpHOYT MepcodnhaB-
JMEHHBIHA aTpUGYT JOMKEH BRICTYTIATE B CYTIEPTHIIE KAK BEMHCIAESMEIH aTpuOYT, KOTIA OR HH HATIOTHSII-
CA TICPCOOLABNATOM A TONTHIL.

IIpumep 68 — Crenyromee EXPRESS-nipencrasnenne o0RIBIIET circle KaK OKpPY:KHOCTB, OIIpe-
IeAAeMYI0 LIeHTpOM H pagmycoM. OObekT circle 2pl gpisgercs pasHOBMIHOCTBIO circle, onpenengemoi
HeHTPOM H TOUKOil Ha oKpy:xHocTH circle. Hacnegyemurit atpudyT radius nepeo0bIpiIsgeTcss KaK BRITHC-
IIIEMEIH aTPHOYT, 3HAYCHHE KOTOPOTO 33acTCd PACCTOSHHEM MEXKIY IBYMS TOYKAMH.

ENTITY circle;
centre : point;
radius : REAL;

END_ENTITY;

ENTITY circle 2pt

SUBTYPE QF (circle);

circum_pnt : point;
DERIVE

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

B EXPRESS-I-npencrapieHHN 3K3eMILIApaMu circle u circle 2pt Moryr OBITL:

cl = circle{centre -> [1.0, 0.0];
radius -> 2.0;};

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

c2pt[5] = circle 2pt{SUBOF(@21);
circum_pnt -> [1.0, 2.0];};

43



MIPUITOXEHHWE A
(0GazarensHOE)

Onucanue cuatakcuca EXPRESS-1

B nacrosimem TPHITOXKCHIN OIIPEaeICHBL JICKCHYCCKIC SIIEMEHTBI A3BIKA I I'PAMMATIYCCKHE IIpaBilia, KOTO-
PBIM 3TH 3JIEMEHTHI JOMXKHBI TOTIUHATHCAH.

IIpumeganus

1 Muorue snemedTH f36iKa EXPRESS mocTviiHEL A1 HCHOIB30BAHNS TIPH ONPEACIeHHH KOHTPOIBHELX IPH-
mepoe. Hemocryiabie mns mcrnonbiosanis anementsl EXPRESS kacarores onpepenenyisi EXPRESS-cxem, HETEp-
deficos cxem u npasiur. s yoobersa waTaress snementol EXPRESS nprpenessl B HACTOSIIEM IIPIIOKSHII CO
CIIPABOTHBIMI TPUMETAHFAMIL. [ IOTHOTEL OTHCAHNS A3BIKA TAKKE B BHIE KOMMEHTAPHEB IIPHBEICHE IPABHITA,
OTHOCHIINECH K HEAOCTYITHEIM I UCIonb3oBanus sneMmenTam EXPRESS.

2 B xauecTee maNpHEHIIET0 OPHEHTHPA B KOHCTPYKIHAX, OTHOCAIHeCs Tonpko K EXPRESS-1, nonuepxiisa-
HIe He HCMOIb3VeTcs — Kaxgoe umsa B kKorcerpykin EXPRESS-I matinmaercs ¢ samnasrofi 6ykest. Hampumep,
DerivedAttr sBmsietess xoHctpykineii EXPRESS-I, torna kak derived_attr apisietcss koncTpykimeii EXPRESS.
Kpome Toro, ucxomras aymepanus npasin EXPRESS octapnena 6e3 mamenenuii. Cnennduaeckie npasmna EX-
PRESS-I nporyMepoBaHbl ¢ J00ABICHHUEM CHUMBOIA 1.

3 llpuBenenHoe OIpeleNieHie CHRTAKCHCA, TOAMMAEMOe OVKBAIBHO, OVIET BRI3RIBATE HEONHAZHATHOS TOIKO-
BaHME ¥ aHanu3aropoB. OHO HAMKCAHO I [IPEACTABICHIA HHQDOPMALIII, OTHOCAIIEHCS K HCIIOTE30BAHNI0 WIEH-
TidrkaTopos. HETepripeTHpyeMble HIeHTHQHKATOPEI OMPEReNsioT TeKCeMBl, SBISTIONIMECS CCHITKAMKW HA O0bSB-
TseMbIe WACHTAQHKATOPLL, ¥ MO3TOMY He paspenieHbl B simple_id. 310 Tpebyer oT paszpaboTyuka CHHTAKCHYECKOTO
aHaIM3aTOPa IPencTaBieHns TabIibl IONCKA TN AHAOTHIHOH KOHCTPYKIINH, ITO3BOSIOMEH pa3pemars CObUIKY
HA WAeHTH{HKATOP W BO3BPAIATE JeKeeMy TpeGyeMoil CChUTKM KOHTPONEPY TPAMMATHYECKHX TPABIIL. DTOT MOIX07]
HCIIOIB30BAH IS TOTO, ITOOHI [IOMOYh Pa3paboTIHKAM CHHTAKCHIECKHX AHAIHM3ATOPOB B VCTPAHEHWH HEOIH03HAY-
HOCTeH, OTHOCAIIMXCA K HCIIONB30BAHNI0 HIEHTH(PHKATOPOE.

A.1 Jlexcemnr

Tlocnemyromue npasuina onpeaendoT nekceMmbl, ucrnonbdyemeie B EXPRESS-I. Baytpu tekcra, cootserct-
BYIOIIETO OTAENBHOMY CHHTAKCHUYECKOMY TIPABHIY CNEAVIONHX TOApasgesior H pasmenor: Al.l, Al.2, A2 u A3, He
MOTDKHEL TIPHCYTCTBOBATE MPOGETHl MM MPHMEYAHHA, 33 UCKITIOUEHHEM CYYACB, OTOBOPEHHBIX B CHHTAKCHYECKIX
MpaBHIax.

AllKnawaeprie croga

B manaoM moapaszaene nMpuBeAeHbI MPABAIA, HCTIONL3YEMBIE INA TpeacTaBneHns Kiodesbx cnos EXPRESS-1.

Ilpumevanne — B gaAHOM nodpazfgeic NPHACPKXHBAKOTCA THIOrPAdCKOro COMIAIIEHNS, 0 KOTOPOMY
KAXOI0e KIYEBOE CIOBO IPEICTABIAETCS CHHTAKCHUECKHM IIPABHIOM, JIEBOH UYACTRIO KOTOPOIO SBIACTCS NAHHOE
KITI09eBOe CJI0OBO, 3AMMCAHHOe 3armaBHpiMi Gykeami. [lpasuno 151 aeisercs WCKoYeHneM, 00YCIOBIEHHBIM HEOD-
XOOUMOCTEIO H30EXAaTh nepeceyeHns ¢ npasumomM 251, Tak Kak CTPOKOBBIE NHTEPATEl B CHHTAKCHYSCKIX MIpaBiiiax
HEe TYBCTBHUTEILHBI K THITY OYKBbLI, KIIOUEBLIE CJIOBA MOTYT OBITh 3aMKCAHBL B HCxomaoM kKoxae Ha EXPRESS-I 3a-
TMABHBIMH, CTPOYHBIMH TGO CMEIAHHOro (TOTO M APYroro) THIa GyKBaMu.

0i CALL = ‘eall' .

1i CRITERIA = ‘criteria’

2i END_CALL = 'end_call’

3i END_CRITERIA = 'end_eriteria'

4i 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

1di OBJECTIVE = ‘objective’

151 PARAMETERi = 'parameter’

16i PURPOSE = ‘purpose’

17i REALIZATION = ’realization’

18i REFERENCES = 'references’
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19i SCHEMA_DATA = ’‘schema_data’ .

20i SUBOF = 'subof .

21i SUPOF = 'supof .

22i TEST_CASE = 'test_case' .
23i USING = ‘uosing’ .

24i WITH = ‘with' .

Mpumevanmne — Creayonme EXPRESS-nipasrura ot 0 no 118, 3a nekmogereM 8, 37, 38, 49, 84, 89, 90
u 110, vcnonesyores 8 EXPRESS-1.

0 ABS = 'abs' .

1 ABSTRACT = ‘abstract’ .

2 ACOS = 'acos' .

3 AGGREGATE = ‘aggregate’ .
4 ALIAS = ‘alias’

5 AND = 'and'

6 ANDOR = 'andor’

7 ARRAY = 'array’

< 8 AS = "¢’ >

9 ASIN = ‘'asin’

11 BAG = ‘'bag .
12 BEGIN = ‘hegin' .
13 BINARY = ‘binary' .

14 BLENGTH = ‘bhlength’ .
15 BOOLEAN = ‘boolean’ .
16 BY = 'hy' .

17 CASE = 'case’ .
18 CONSTANT = ‘'constant’ .
19 CONST_E = 'const_e’' .

20 CONTEXT = ’context’ .

21 COS = 'cos' .

22 DERIVE = ‘derive’ .

23 DIV = 'div' .

24 ELSE = 'else' .

25 END = 'end .

26 END_ALIAS = ‘end_alias’ .

27 END_CASE = 'end_case’ .

28 END_CONSTANT = 'end_constant' .
29 END_CONTEXT = ’‘end_context' .

30 END_ENTITY = ‘end_entity' .

31 END_FUNCTION = ‘end_function' .
32 END_IF = '‘end_if' .

33 END_LOCAL = 'end_local' .

34 END_MODEL = ‘end_model' .

35 END_PROCEDURE = ‘end_procedure’ .
36 END_REPEAT = ‘end_repeat’ .

< 37 END RULE = ‘end rule' . >

< 38 END_SCHEMA = ‘end_schema' . >
39 END_TYPE = 'end_type’ .

40 ENTITY = ’entity’ .

41 ENUMERATION = 'enumeration’ .
42 ESCAPE = 'escape’ .

43 EXISTS = 'exists' .

44 EXP = ‘exp' .

45 FALSE false' .

46 FIXED fixed' .
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47 FOR = 'for' .
48 FORMAT =
< 49 FROM = 'from' . >

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

52 HIBOUND ‘hibound' .
53 HIINDEX = ‘hiindex’ .
54 IF = 'if" .

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 LOGI10 = 'logl0’ .

66 LOG2 = 'log2' .

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

70 MODEL = ‘'model' .

71 NOT = 'not' .

72 NUMBER = ‘'number' .

73 NVL = 'mvl' .

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 YALUE = ‘'value' .

113 VALUE_IN = ‘value_in' .

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

116 WHERE = 'where’ .

117 WHILE = 'while' .

118 XOR = 'xor' .

Al2 Knaccel CHMBOJIOB
Crlenyonpie TpaBuia ONMPENendoT Pa3sTudHbIe KIACChl CUMBOIOB, HCMONBE3YEMBIE TIPH KOHCTPYWPOBAHWH
JIeKCEM B A2,

MMpumeganune — Mocneayromue npasuna EXPRESS ot 119 no 135 ucnons3dyiotes 8 EXPRESS-1
119 bit = 0" | '1" .

120 digit = |0| I 1 l' I |2| I |3| | |4| | |5| | |6| | |7| | |8| | |9| .

121 digits = digit { digit } .

122 encoded_character = octet octet octet octet .
123 hex digit = digit | 2" | D" | ¢ | ' | e | T .

124 lettel' — |ao | .h' | |c| | 'd' | !ev I 'f | |g| I 'h' | |i| | 'j. | 'k. I olv I
|mo | .]l' | 00| | |p| | !qo | !rt I 'S. | 't' I 0“| | 'V' I wo | !Xo |
|y| I 'Z'

125 lparen_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 = "' | %' | '# | '$ |'%' |'& | '+ | .|
|_| | |.| | ./' | .:' | |;. | |<| | .=| | |>' |
e T N ettt
|{| | ||| | |}. I L) . »

129 not_paren_star_special = not_paren_star quote_special .

130 not_quote not_paren_star_quote_special | letter |digit | '(" | )" | '* .
131 not_rparen not_paren_star | '*" | '(" .

132 not_star = mnot_paren star | '(" | ) .

133 octet = hex_digit hex_digit .

134 special = not_paren_star_quote_special | ' | V' | * |
135 star_not_rparen = '*' not_rparen .

LETN)

A.2 Jlexkenaeckue DIEMEHThI
Creayiolye Mpasiia YCTAHABIMBAIOT, KK ONpeIeNeHHEIe KOMOMHALINI CHMBOJIOB MHTCPIPETHPYIOTCI B Ka-
YECTBE JIEKCHUSCKHIX HEMEHTOB SI3bIKA.

25i BinaryValue = binary_literal .

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

27i EncodedStringValue = '»' { encoded_character | \n }
28i EnumerationValue = "' simple_id .

2% IntegerValue = [ sign ] integer literal .

LRIN)

30i Nil = "' .
31i SignedMathConstant = [ sign ] MathConstant .
32i SignedRealLiteral = [ sign ] real_literal .
33i SimpleStringValue = \q { ( \q \q ) | not_quote | \s | \o | \n } \q .
47



Mpumeganue — Crnenyomme EXPRESS-npapuna 136—141 ncnoneayiores 8 EXPRESS-T.

136 binary_literal = '%" bit { bit } .

137 encoded_string_literal = '»' encoded_character { encoded_character }
138 integer_literal = digits .

139 real_literal = digits "' [ digits 1 [ 'e' [ sign ] digits ] .

(RN

140 simple_id = letter { letter | digit | ' } .
141 simple string_literal = \q { ( \q \q ) | not_quote | \s | \x8 | \x9 | \xA
| \xB | WC | \xD } \q .

AZlllpumeganusa
Crenyolpe NpaBuna yeTAHABIUBAKT cuHTakcnc npumedannii 8 EXPRESS-I.

IIpumevanne — Cnepviomme EXPRESS-npasmna 142—144 ncnons3yiores 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 Nnrepnpernpyembie HAEHTHHHKATOPLI
Crenyiolye Npasuia OTPefeadioT UACHTHDUKATOPBI, HAAENEHHBIE HEKOTOPLIM CHENHATBHEIM CMBICTOM (HAa-
apumMep, oOBABIEHHBIE THe-TH00 KaK THMHL, QGYHKIIHE U T. 1.).

Mpumeganne — IpenmonaraeTcd, 9To MAeHTHOHKATOPH, COOTBETCTRYIONMIFE ITHM CHHTAKCHISCKIM Ipa-
BFJTAM, FE3BeCTHBI peanrm3anyi. KakmM obpazoM peanm3amis MOMyIaeT 3TV HHOOPMALNIO, Ae SBISeTCS MPeaMeTOM
onpeaeen s g36iKa. OMHMM 13 MeTOIOB TTONYISHS 3TOH MHGMOPMAITHN ABIAIOTCS MIOTONMPOXOMHEIT AHAII3: mep-
BEIA TIpoX07 cOBHpaeT HAeHTHGMNKATOPH M3 WX OOBABICHHN, TAK 9TO MOCIEAVIONHE TTPOXOALI MO3BOIAIOT OTITH-
9aTh, Hanpumep, variable_ref ot function_ref.

34i ComplexEntityInstanceRef = '@ SimpleEntityInstanceld .

351 ConstantRef = Constantld .

361 ContextRef = Contextld .

37i EntityInstanceRef = ComplexEntityInstanceRef | SimpleEntityInstanceRef .
38i EnumerationInstanceRef = '@' EnumerationInstanceld .

39i ParameterRef = ParameterId .

40i SelectInstanceRef ‘@' SelectInstanceld .

41i SimpleInstanceRef ‘@' SimpleInstanceld .

42i SimpleEntityInstanceRef = '@' SimpleEntityInstanceld .
43i SupSubRef = '@' SupSubld .

44i TypelnstanceRef = '@' Typelnstanceld .

MMpuwvmeganne — Cnenyomme EXPRESS-npasrna 145-155 ncnons3yorea 8 EXPRESS-1.

145 attribute_ref = attribute_id .

146 constant_ref = constant_id .

147 entity_ref = entity_id .

148 enonmeration_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 TpaMmaTHuecKne NpaBuiIa

Cremyrommye NPaBiiia YCTAHABTHBAIOT, KAK ONMHCAHHBIE BRIME TEKCHIECKHE TEMEHTH MOXKHO KOMOHHHPO-
Bath B KoHCTpyKimun EXPRESS-I. TIpoGenst n (MIH) TMPUMEYaHTS MOTYT TTOSBIATECS MEXIY TIOOBIMH JIBYMSI JIEK-
ceMaMu 3THX npasil. TlepuaabiM craTakeHndecKuM pasmioM 1ms EXPRESS-T coyxut ExpressISyntax.

45i AcualParameter = ParametrRef ":=' ParmValue ';'
46i AggregationValue = DynamicAggr | FixedAggr .
471 Assignment = variable id ':=' SelectableInstanceRef ;' .
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48i
49i

50i
51i
52i
53i
54i
55i

56i
5T

58i
59i

60i
61i
62i
63i
64i

65i
66i

BaseValue = EnumerationValue | SimpleValue .
BequeathesTo = SUPOF DynamicSupSubRefList ;' .

BooleanValue = TRUE | FALSE .
ComplexEntityInstanceld = SimpleEntityInstanceld ‘[ SopSubld '] .
ConstantBlock = CONSTANT { ConstantSpec } END_CONSTANT ';' .
Constantld = constant_ref .
ConstantSpec = Constantld = =" ConstantValue ;'
ConstantValue = AggregationValue | BaseValue | EntityInstanceValue |
NamedInstanceValue | SelectValue | TypeValue .
ContextBlock = CONTEXT Contextld ';' ContextBody END_CONTEXT ';" .
ContextBody = { SchemaReferenceSpec } [ FormalParameterBlock ]
{ SchemalnstanceBlock | SupportAlgorithm } .
Contextld = simple_id .
DerattValue = AggregationValue | BaseValue | EntityInstanceRef |
EntityInstanceValue | EnumerationInstanceValue |
TypelnstanceRef | TypelnstanceValue | TypeValue .

DerivedAttr = RoleName [ '<-' DerattValue | ';' .

DynamicAggr = '(" [ DynamicList ] ")’ .

DynamicEntityRefList = '(" [ EntityRefList ] ") .

DynamicList = DynamicMember { ',' DynamicMember } .

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

DynamicSupSubList = '(" [ SupSubRef { ',' SupSubRef } ] )" .

EntityDomain = [ Schemald '.' ] Entityld .

67i Entityld = entity_ref .

68i
69i

70i

71i
721
73i
74i

75i
76i

77
78i

791

80i
81i
82i

83i

84i
85i
86i
87i
88i
89i

EntityInstance = EntityInstanceld '=" EntityInstanceValue ';' .
EntityInstanceld = ComplexEntityInstanceld | SimpleEntityInstanceld .

EntityInstanceValue = EntityDomain '{’

| InheritsFrom |

{ ExplicitAttr }

{ DerivedAttr }

{ InverseAttr }

[ BequeathesTo ] '} .
EntityRefList = EntityInstanceRef { ',' EntityInstanceRef } .
EnumerationDomain = [ Schemald '.' ] Enumerationld .
Enumerationld = type_ref .
Enumerationlnstance = EnumerationInstanceld '='

EnumerationInstanceValue ';'
EnumerationInstanceld = simple_id .
EnumerationInstanceValue = EnumerationDomain

(" EnumerationValue '}’ .
ExplicitAtir = RequiredAttr | OptionalAttr .
ExpressISyntax = { TestCaseBlock } { ContextBlock } { ModelBlock }
{ SchemalnstanceBlock } { OhjectInstance } .

FixedAggr = '[' FixedList ']’ .

FixedList = FixedMember { "' FixedMember } .
FixedMember = DynamicMember | Nil .
FormalParameter = Parameterld ;' parameter_type
[ =" ParmValueDefault ] ';" .
FormalParameterBlock = PARAMETERiI { FormalParameter }
END_PARAMETER %' .
ImportSpec = TMPORT '(" { Assignment } ") "5 .
InheritsFrom = SUBOF DynamicSupSubRefList ';' .
InvattValue DynamicEntityRefList .
InverseAttr RoleName [ '«-' InvattValue | ;' .
LogicalValue = logical_literal .
MathConstant = CONST_E | PI .
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90i ModelBlock = MODEL Modelld ;' ModelBody END_MODEL 5’ .
91i ModelBody = { SchemalnstanceBlock } .
92i Modelld = simple_id .

93i NamedInstanceValue = EnumerationInstanceValue | SelectInstanceValue |
TypelnstanceValue .

94i NumberValue = IntegerValue | RealValue .

95i ObhjectInstance = EntityInstance | EnumerationInstance | SelectInstance |

Typelnstance | Simplelnstance .

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

97i ObjectiveBlock = OBJECTIVE { TestPurpose } { TestReference }

{ TestCriteria } { TestNotes } END_OBJECTIVE ;' .
ReqattValue | Nil .
RoleName '-3" OptattValue ;' .

98i OptattValue =
99i OptionalAttr =
100i Parameterld = simple_id .
101i ParameterSpec = WITH (' { ActvalParameter } "' '3’ .
102i ParmValue = ObjectInstanceRef | expression .
103i ParmValueDefault = AggregationValue | BaseValue | ConstantRef |
EntityInstanceValue | NamedInstanceValue |
ObjectInstanceRef | SelectValue | TypeValue |
expression .
104i RealValue = SignedMathConstant | SignedRealLiteral .
1051 ReqattValue = AggregationValue | BaseValue | ConstantRef |
NamedInstanceValue | ObjectInstanceRef | ParameterRef |
SelectValue | TypeValue | .
106i RequiredAttr = RoleName '-»' ( ReqattValue | Nil ) 'y /
107i RoleName = attribute_ref .
108i Schemald = schema_ref .
109i SchemalnstanceBlock = SCHEMA_DATA Schemald '}
[ SchemalnstanceBody | END_SCHEMA_DATA ;' .

110i SchemalnstanceBody = [ ConstantBlock ] { ObjectInstance } .

111i SchemaReferences = SchemaReferenceSpec { SchemaReferenceSpec } .

112i SchemaReferenceSpec = WITH schema_ref [ USING '(" resource_ref
{ ', resource_ref } ' ] ' .

113i SelectableInstanceRef = EntityInstanceRef | EnumerationInstanceRef |
SelectInstanceRef | TypelnstanceRef .

114i SelectDomain = [ Schemald '.' ] Selectld .

115i Selectld = type_ref .

116i SelectInstance = SelectInstanceld '=" SelectInstanceValue ';' .

117i SelectInstanceld = simple_id .

118i SelectInstanceValue = SelectDomain '{’ SelectValue '}’ .

119i SelectValue = EnumerationValie | NamedInstanceValue |

ObjectInstanceRef | TypeValue .

120i SimpleEntityInstanceld = simple_id .

121i SimpleInstance = SimpleInstanceld '=" SimpleValue 5

122i SimpleInstanceld = simple_id .

123i SimpleValue = BinaryValue | BooleanValue | LogicalValue |

NumberValue | StringValue .

124i StringValue = Simple StringValue | EncodedStringValue .

125i SupSubld = digits .

126i SupportAlgorithm = function_decl | procedure_decl .

127i TestCaseBlock = TEST_CASE TestCaseld ';'
TestCaseBody END_TEST_CASE '3 .

128i TestCaseBody = SchemaReferences ObjectiveBlock TestRealization
{ SupportAlgorithm } .

129i TestCaseld = simple_id .



130i TestRealization = REALIZATION { loecal_deel } { UseContextBlock }
{ assignment_stmt } END_REALIZATION ‘5" .

131i TestCriteria = CRITERIA Description END_CRITERIA ;" .

132i TestNotes = NOTES Description END_NOTES ;' .

133i TestPurpose = PURPOSE Description END_PURPOSE ;' .

134i TestReference = REFERENCE Description END_REFERENCE ';' .

135i TypeDomain = [ Schemald '.' ] Typeld .

136i Typeld = type_ref .

137i Typelnstance = Typelnstanceld '=' TypelnstanceValue ';' .

138i Typelnstanceld = simple_id .

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

140i TypeValue = AggregationValue | BaseValue | ConstantRef |
EntityInstanceValue | NamedInstanceValue |
ObjectInstanceRef | ParameterRef .
141i UseContextBlock = CALL ContextRef ;'
UseContextBody END_CALL ';' .
142i UseContextBody = [ ImportSpec | [ ParameterSpec ]

Mpumevanune — Cremyionue rpaMmMaTiyeckie npasina EXPRESS 156—318, 3a MCKIIOUEHHEM TIPABIIT
228, 246, 267, 270, 274, 277281, 302 u 313, ncnonwsyorca B8 EXPRESS-1.

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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52

186 constant_factor = built_in_constant | constant_ref .

187 constant_id = simple_id .

188 constructed_types = enumeration_type | select_type .

189 declaration = entity_decl | 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 ] .
205 factor = simple_factor [ '++' 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 [ hound_spec | OF [ OPTIONAL ] [ UNIQUE ]
parameter_type .
214 general_bag_type = BAG [ bound_spec ] OF parameter_type .
215 general_list_type = LIST [ hound_spec | OF [ UNIQUE ] parameter_type .
216 general_ref = parameter_ref | variable_ref .
217 general_set_type = SET [ hound_spec ] OF parameter_type .
218 generic_type = GENERIC [ "’ type_label ] .
219 group_qualifier = "\ entity_ref .

220 if_stmt = TIF logical_expression THEN stmt { stmt } [ ELSE stmt { stmt } ]
END_IF 'y’ .

221 increment = numeric_expression .

222 increment_control = variable_id ':=' hound_1 TO hound_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



FOR attribute_ref ;" .
235 inverse_clause = INVERSE 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 = '+']'/'| 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 = ONEOFT '(’ 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 .
255 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
{'s [ 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_clanse = REFERENCE FROM schema_ref [ (" resource_or_rename

{ ", resource_or_rename } ")'] ;' . >
268 rel op ="< |">"|'<="|">="|"<>T = > | =t
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 . >

At

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 hase_type .

286 sign = '+ | '-'.

287 simple_expression = term { add_like_op term } .

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

289 simple_types = hinary_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 { multiplication_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 wnary_op ='+'|'-' | NOT .
309 underlying_type = constructed_types | aggregation_types | simple_types |
type_ref .

310 unique_clanse = 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 CoHCoK nepekpecTHbIX CChlIOK
KOHCTPYKIIHSA, YKA3AHHAS CNeBa, HCIONBIVETCS B KOHCTPYKIIHAN, YKA3AHHbX CIIPABa.
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T4i EnumerationInstance | 951
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79i FixedAggr | 46i
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84i ImportSpec | 142i
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TIPUJIIOKEHHE B
(0GazarensHOE)

3agBka o coorBercTBHM peanusanuu npotokony (3CPII)

HApnseTcss MH DaFHAS pealr3aliis CHHTAKCHICCKHM ananmaropos,/sepudukaropom s3erka EXPRESS? Ecnn
Ia, TO JOKHBI OBITH JAHBI OTBETHI HA BOMPOCHI, NMpHUBeIeHHBIE B B. 1.

B.1 Cunrakenueckuii anamnzarop a3wika EXPRESS-I

Jsi KaKoro M3 ypoOBHEH 3agBIACTCA MOMIEPKKA:

YpOBSHDL 1 — IIPOBEPKA CCHUIOK,

YpoBeHb 2 — IIPOBEPKA THIIOR,

YPOBSHD 3 — IPOBEPKA 3HATCHHI;

YPORSHD 4 — IONHAA IPOBEPKA.

Mpumevsarnwe — Jug Toro TrobGhl 3aMBHTL O MOLASPRKE KOHKPETHOrO YPOBHS, NOKHA ChITh 0beceTe-
HA [IOIIEPXKKA BCEX HIDKHIX VPOBHEI).

KakoBo MakcHMansHOE MeoOYHCIeHHOe 3HayeHue [integer literal]?:

Kakopa MakCHMAIBHAS TOTHOCTD ASMCTBHTENLIEIX 3raternrii [real literal]?:

KakoB MakCHManbHBIH MOKA3ATENb CTETIEHH ACHCTBATENbHELIX 3HAYCHHM M

[real literal]?:

Kakopa MAKCHMATRHAS JTHHA CTPOKH (B cMMBONAx) [simple string literal]?:

Kakopa MakcHMaIbHas IINMHA CTPOKH (B BOCKMHUOHTOBEIX GaiiTax)
[encoded_string_literal]?:

Kakopa MaKCHMAIRHAS IIMHA IBOMIHEIX 3HATeH A (B OuTax) [binary literal]?:
CyluecTByeT NH OrpaHWYCHHME HA OOIIEe KOMMYECTBO OOBABIEHHLIX YHHKATHHBIX
naernTadrkaTopos? Ecmi ma, TO emy OHO pasHo?:

CyimecTByeT NH OTpaHHYEeHHE HA KOJNWYECTBO CHMBONOB B wacHTHgukarope? Ecnn
14, TO YeMy OHO papro?:

CylImecTByeT M OrpaHHYCHHEe HA TIyOMHY BroxeHus obnactei npumenenus? Ecnu
14, TO YeMy OHO papro?:

Kak mpeacrasnena cranaapTHas KoneranTta '? [built_in_constant]?:
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MIPUIOXEHHWE C
(0GazarensHOE)

Peructpanusg uHGOPMANMOHHOTO 00BEKTA

Jns Toro 9To6sl 06eCIeYnTh ONHO3HATHYIO HACHTHQIKAINID HAQOPMAITHOHHOT0 00BEKTa B OTKPHITOH CHc-
TeMe, HACTOATIEMY CTAHNAPTY NPHCBOCH MACHTHMIKATOP 00BekTa:

{ iso standard 10303 part(12) version(1) }

CMmbIc 5TOr0 3HadYeris ompemened B coorsercreun ¢ MCO/MBOK 8824-1 u yroumen s I'OCT P UCO
10303-1.

TITPUIIOKEHHE D
(cupasoaroe)

Cunrakcuc cnenauKanun S3bIKa

HoTamma, senons3yveMmas i npenctasierns cuarakcrca m3pika EXPRESS-I, yveramosnena 8 TOCT P CO
10303-11. B nacToAmeM TPrUTORKEHTH OHA TIPHUBEEHA B KAYECTBE CIPABOYHOrO MATEPHANA.

Tlonueii cuntakenc a3bika EXPRESS-T onpenener B npwioxennn A. OparMeHTHl 3THX CHHTAKCHYECKHX
TIPABHI BOCIIPOM3BENEHBI B PA3HBIX PA3ieNax HACTOAMIEro CTAHNAPTA JJIS HILUTIOCTPAITNNA CHHTAKCHCA KOHKPETHBIX
OIEpaTopoB. DTH GparMeHTsl He BCErda MONHEL, TAK YTO HMHOINA HeoOXonumo o0pamarscs K IPHIOKEHHI0 A 1ng
HPOCMOTPa HpONyIeHHbx npasiul. MparMedTsl CHATAKCHCA B OCHOBHOM QACTH HACTOSAMIEr0 CTAHNAPTA IPENCTAB-
JIEHEL B NPAMOYTOIBHBIX paMkax. Kaxnoe mpasiwic BHYTPH CHHTAKCHYECKOH paMKM MMEET CeBd YHHKAJIBHBIA HO-
Mep A UCTIOIB30BAHNS €r0 B NePeKPECTHBIX CCHUIKAX ¢ APYIUMH CHHTAKCHYECKHMI TIPABHIAMI.

D.1 Cunrakcne coenuukanun

Cunrakcic EXPRESS (nm EXPRESS-I) yeranapnneaeTcsa Ha OCHOBE HOTAIMH, NPON3BOAHON oT CHHTAKCHYE-
cxoi Hotaruu Bupra (CHB); em. qia enpasok [3] n3 npunoxenns H.

Horarmorssie 0bo3nageris i camoonpenenerras CHB nprisenessl Hiske.

syntax = { production }
production = identifier ‘=" expression
expression = term { |° term } .
term = factor { factor } .
factor = identifier | literal | group | option | repetition
identifier = character { character }
literal = ***" character { character } **%°
group = (" expression ") .
option = [ expression ‘]
repetition = *{* expression ‘}"
- 3HaK paBeHCTBa "= 0003HAYACT KOHCTPYKIINIO S3BIKA. DJIEMEHT CJIeBa OIPENeSifeTcs KaK KOMOHMHAIHs

aneMerToB crpasa. JloGoe YHCIo IpoGeoB, MOMBIIOIIXCT MEKIY IEMEHTAMM KOHCTPYKIIN, HE HMEST 3HAYEC-
HUA, MOKA MpoGeNsl He MOABATCS BHYTPH TuTepana. KoHCTpYKIHA 3aKaHYHBAETCA TOIKOM . .

- HCTIONB30BAHNE WAeHTHGWKATOPA BHYTPH (Qakropa 0003HAYAETCH HETEPMHHATHHBIM CHMBOJIOM, KOTOPGIH
MOABIAETCSH cnesa oT Apyroil koncrpykiun. Mneatndukarop obpasyerca w3 GyKB, HHUPP M CHMBOIA TOMYEPKHBA-
aus. Kimogesble croBa 43bIKA TPEACTABISIOTCA KOHCTPYKIMAMH, WAEHTH(MWKATOPLL KOTOPHIX COCTOHAT TONBKO W3
3ATITABHEIX OYKB;

- CIIOBO <«JIHTEPAT» WCHIOIL3YETCS M 0003HATEHNS TePMHHAILHOIO CHMBOIA, KOTOPLIA HEe MOKeT OBIThH pac-
wripes. JluTepanom sBISIETCS HE3ABHCHMAS OT PErNICTPA IHOCHEOOBATENEHOCTL CHMBOIIOB, 3AKITIOUEHHAS B AlIOCTPO-
¢e.. CHMBON B JAHHOM CIIyIae IpeacTapisieT coboil moboii cnmpeon, onpenensembrii 8 MCO/MBK 10646-1 saeii-
kamu 21-7E B rpyrmne 00, npoexo 00, ctpoke 00, s BKIOYEHNIS B THTEpan anocrpoda OH JOKEH ObITh 3arl-
CaH ABAXKIBL;

- CEMAHTHKI OXBATHIBAIOLIIX CKOOOK OMpEneIeHbl HIlKe:
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- thurypHble ckoGKM “{ |’ 03HAYAIOT HONMB WK G0Jee MOBTOPEHII;
- KBafpaTHeie cKOOKY [ ] 03HAYAIOT HeoGa3aTeNbHEIE TIAPAMETPEL;

- Kpyrisie ckoOKi “( ) O3HAYAIOT, CTO TPVIINA KOHCTPYKIINE, 3aKTIOUSHEAS B KPYIIIbe CKOOKH, NOJIKHA
HCIIONE30BATECS KAK eIHad KOHCTPYKIIN,

- BePTHKANBHAS Yepra | 03HaYaer, Uro TOEKeH GHITh BHIOPAH TONBKO OIMH 13 TePMOB BHIPAKEHIIS.

IIpumeganus

1 B macrodAmeM cTaHfapTe K OMHCAHHOMY BBINIE META-A3bIKY A0OaBIeHa elle OJHA KOHCTPYKIINA: KOMMEHTA-
puit. KommerrapreMm apingercd moG0 TeKeT, 3aKNOYeHARH B yriaoBole ckoOki. Hamprmep, < Kowmmerraprii > -
ITO KOMMEHTAPHH.

2 B gactrocTi, kommMerTapui < kak 8 EXPRESS > ucronbsyercs mis ob03HAYEHHA TOTO, YTO KOHCTPYKIIHA
onpenenena 8 'OCT P UCO 10303-11 1, B 1lenax COBMECTHMOCTH MEXIY NOKYMEHTAME, HE MMOBTOPAETCH B HA-
CTOMIEM CTAHAAPTE.

Ipumep 69 — CHHTAKCHC UK THTEPAIA OeHCTBHTEILHOIO THCIA MMSET BIHA

CHHTAKCHC!
190 real literal = integer literal *." [ integer literal ]
[ “e' [ sign ] integer literal ] .
163 integer literal = digit { digit }

Tlonroe onpeneienyie CHETAKCHCA (TIPHIOKEHTe A) COMepKUT onpeaenenys mis sign i digit.

IIpumep 70 — B COOTBETCTBIN ¢ CHHTAKCHCOM, MPHBEISHHDIM B TIpuMepe 69, BO3MOXHEBL CIEHYIONHE aJb-
TCPHATHBEL:

a) 123.

b) 123.456

c) 123.456e7

d) 123.456E-7

D.2 Horanus ¢nenyaibHOro CHMEOIA

Crenyomas HOTANNUS HCHONb3YETCH I IIPENCTABIEHNS TIONHEX HADOPOB CUMBONOB W HEKOTOPBIX CIIELIH-
QTBHBIX CHMBONIOB, KOTOPLIE CIIOKHO OTOOPAKATE:

-\a npexcTapifeT cUMBOIEl B ageiikax 21-7E crpoxwu 00, mpoekimnn 00, rpymuoer 00 3 MTCO/MDK 10646-1;

-\ TIPeACTABIACT HOBYIO CTPOKY (B 3aBMCHMOCTH OT CHCTEMBI);

-\g gBAseTcH CHMBOIOM arnocTpoda () ¥ comep)XuTes BHYTPH \a;

-\$ ABNACTCA CHMBONOM MpoGena;

-\o npexncrasnser cumsonsl B saeiikax 00-1F u 7F crpoxu 00, mpoexiprin 00, rpymmer 00 w3 HCO/MBK
10646-1.
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TIPUITOXKEHHWE E
(cripaBogroe)

HegoTopbie KORTPOJIBHBIE TPHUMEPHI

B macrosieM IproIoKeHNH IIPHUBENEHEl HEKOTOPEIE A0CTPAKTHEIE KOHTPOJIBHEIE IPHMEPEL DTH IIPHMEPHL HE
MIPETEHAVIOT HA poNb 0043aTe)IbHBIX A0CTPAKTHEIX KOHTPOJIBHBIX IPHMEPOE, 33MABAEMEIX B NPYIHX CTAHIAPTAX CE-
pun I'OCT P UCO 10303, 1 npuseaeHbl HCKITIOTUTEIRPHO B HIDTIOCTPALIMORHBIX LIETAX.

Hagnesm ¢ npocroii EXPRESS-cxemsr (SCHEMA), a1 koTopoit onpenenseTcs KOHTPOIBHEL IpuMep.

ES

SCHEMA people;
TYPE name = STRING; END TYPE;

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 Kourpoasubiii npumep 1
DToT KOHTPONBHEIE TPHMEp VCTAHABIMBAST, UTO HOBKHEI GHITH COZMARBI TPH SK3SMIISAPA 00BEKTA PErso.

*

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_OBIECTIVE;

REALIZATION

LOCAL - - OTpedenseM MepeMeHHBIC THIIA Person
pl : person;
p2 : person;
p3 : person;

END_LOCAL;

pl = person(*Alpha’, [ ]);- - co3gaeM 3K3eMIUISAPHI person

p2 = person(‘Beta', [])

p3 = person("Gamma', []);

END_REALIZATION;

END TEST CASE;
(*
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OnHAM 13 BO3MOXKHBIX (bpﬂIMCHTOB PESYNLTHPYIOIMX JAHHBIX 3TOTO KOHTPONBHOTO NMPHUMEpA ABIACTCA!

*

MODEL case 1;
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 - ()

END SCHEMA DATA;
END MODEL;
*

s MoCneayrIuero HCnONbL30BAHNA ONPEeIessieTesl CASAVIONHA KOHTEKCT, OCHOBAHHELIA HA KOHTPOILHOM

prMepe:
S
CONTEXT context 1;

SCHEMA DATA people;

pl[l] = person{named -» *Alpha’;
children -» ();
SUPOF( ):}:

p2[1] = person{named -> “Beta';
children -» ();

SUPOF( ):}:

p3[1] = person{named -» *Gamma’;
children -» ();
SUPOF( ):};

END _SCHEMA_ DATA,;
END CONTEXT;
(*
E.2 Kourpoasnbiii npumep 2
Hasseili KOETPOIBARELA HprMep co3naet monTimsi male i female oGrexTa person.
*)
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 OBIECTIVE;

REALIZATION
LOCAL - - OMpefendeM TMepeMEHHBIE TPEOYEMEIX THTIOB
ml : male;
f1 female;
END_LOCAL;
ml := person(*Adam’, []) [ male(); - - co3maem sksemrUAp male
fl = person(‘Eve', [])| female(); - - cosnaem sxaemmnsp female

END REALIZATION:
END_TEST_CASE;
(*
OI[HI/IM 13 BO3MOXKHDBIX (bpﬂIMCHTOB PESYNLTHPYIOIMX JAHHBIX 3TOTO KOHTPONBHOTO NMPHUMEpA ABIACTCA!
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*)
MODEL case 2;
SCHEMA DATA people;

ml[l] = person{named -> Adam’;
children - ();
SUPOF( @2);};

m2[2] = male{ SUBOF(@1);};

fl[1] = person{ named -»Eve';
children - ();
SUPOF( @2);};

f1[2] female{ SUBOF(@1);};

END SCHEMA DATA;
END MODEL;

(*

Jd mocnenyIonero HCIOMb30BAHHS CO3JACTCHA TAKKE CIEAVIONHA MapaMeTpU30BAHHBI KOHTEKCT.
*)
CONTEXT context_2;
WITH people USING(person);

PARAMETER
cl : SET OF person = (); - - MapaMeTp Mo YMONYaHHK — IIYCTOE MHOXKECTBO
¢2 : SET OF person (= ();

END_PARAMETER,;

SCHEMA_ DATA people;
p4(1]

person{named -» “Adam’;
children -» cl; - - mapameTpusyercsa atpudyT children
SUPQF(@2);},

p4[2] = male{SUBOF(@1);};

p3[1] = person{named -> ‘Eve’;
children -» ¢2;
SUPOF( @2);};

p3[2] = female{SUBOF(@1);};
END SCHEMA DATA;
END_CONTEXT;
(*
E.3 Kourpoususiii npumep 3
BTOT mpuMep cO37aeT 3K3eMIUTHP 00bekTa 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_OBIECTIVE;

REALIZATION

LOCAL - - QIpenenseM MepeMeHHbIe TPeOVeMBIX THIIOR
reg: married;
hl : male;
wl: female:
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END_LOCAL;

CALL context 2 - - uenonbayes gagneie w3 CONTEXT context 2
IMPORT(hl = @pd;
wl = @p5; )
END CAILL;
reg := married(hl, wl); - - co3gaeM 3K3eMIUIap married

END REALIZATION;
END TEST CASE;
(*
OmHEAM W3 BO3MOXHBX (GParMeHTOR Pe3yIbTHPYIONIX JAHHBIX 3TOI0 KOHTPONBHOTO IPHMEPa SBNSETCA:
*)
MODEL case_3;
SCHEMA DATA people;

hl[l] = person{named -> “Adam’;
children -> ();
SUPOF(@6);};

hl[6] = male{SUBOF(@3);};

wl[7] = person{named -> “Eve’;
children -> ();
SUPOF(@8);};

wl[8] = female{ SUBOF(@7);};

reg = married{husband -> @hl;
wife -> @wl},
END_SCHEMA_DATA;
END_MODETL;

(*

E.4 Kourpoasnbiii npumep 4

DTOT KOATPONLHELR IpiiMep COOHPAET MHOXECTBO VKe CYIIECTBYIONIINX NApaMeTPU30BAHARIX TARABX, 4 TAK-
e cO3/1aeT HOBBIE TAHHDIC.
s

TEST CASE test case 4:
WITH people USINGi(person, male, female, married);

OBIJECTIVE
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_OBIECTIVE;

REALIZATION

LOCAL - - QIpenenseM MepeMeHHbIe TPeOVeMBIX THIIOR
pl : person;
p2 : person;
p3 : person;
ml : male;
fl : female;
reg : married;
END LOCAL;

CALL context_1
IMPORTI(pl :

@pl; - - ncrnonpsyem mannere w3 CONTEXT context 1

@p3;);

)
(o)
Il
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CALL context_2;

IMPORT(m1 := @p4; - - ucrone3yem manHeie w3 CONTEXT context_2
fl = @p5;
WITH(cl = [pl, p3]; - - MHOXKECTBO 3HAYEHU mapamerpa
c2 = [p2, p3];);
END CALL;
reg := married(ml, f1); - - CO3AEM 3K3eMIUTAp married

END_REALIZATION;

END_TEST CASE;
= -
OnAaIM 13 BO3MOKHBN GDPArMeHTOR Pe3yNbTHPYIONIX JAHHBIX 3TOr0 KOHTPOINHHOTO TPHMepa ABNAETCA:
*)
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[1] = person{named -> ‘Adam’;
children -> (@pl, @p3);
SUPOF(@2);)};

ml[2] = male{SUBOF(@1),};

fI[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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TIPUTOXEHWE F
(cripaBogHOE)

JamMeuannd nmo NPpAIMCHCHHIO CTaHIApPTA

B macrosmeMm NpHIOXeHWE PACCMATPHBAOTCI HEKOTOPHIE IIOTEHIMAIBHEIE CHEPH IpHMeHeHis a3pKa EX-
PRESS-I.

B npenmermo-oprenTHposanaoi Tepmuromorinn EXPRESS-06wexr (enfity) ciegoBaio Obl HA3BATE KIACCOM
(a class), a sx3eMIUTp Kinacca — TipeameToM (an object), ofWH HpeaMeT MOXET CChUTATHCA HA Apyroil npeamer. B
a3pike EXPRESS pazmmaaror o0nekTel (enfities) n Tumst (tvpes) (to ectsh ENUMERATION, SELECT u apyrue orn-
penenseMbie THITBI JAHHBIX) TeM, YTO 0OBEKTHl MOTYT MMETH MTOATHIIBL, TOTAA KAK THITBI HE MOTYT HMETh TOATHIIOR.
Ouzrraeckiit daiin, onpegensiemsrii mo FOCT P LCO 10303-21, 9eTKO pasiiaaeT OObEKTEL I THIIBI TEM, TTO TOJIb-
KO 3K3eMIUTSApPBI 0OBEKTOB MOTYT MMOSBRISTLCH B Gafine, a 3HAYeHNd THITOB BCTPAMBAKTCS B 3HAYCHUS aTpUbyTOB W
HAa HUX Henb3s ccoutarhCda. B a3pike EXPRESS-I sxaeMmsapel 00BEKTOB TPAKTVIOTCH KAK MPEAMETHL B MIPEIMETHO-
OPHMEHTHPOBAHHOM CMBICTE. TakkKe MOMYCKAeTes TPAKTOBKA THITOB KAK MPEIMETOB B CMBICTE HATHYHA WX 3K3EMII-
JIIPOB, HA KOTOPHIE MOXHO CCHUIATHCS; AIBTEPHATHEHO IOIYCKASTCS TPAKTOBKA THUIIOB Kak ¢m3ndeckoro daiina, B
KOTOPOM COAIEPIKATCA 3HAYEHWS THITOB.

F.1 IMpamepst EXPRESS-aannnix

TIpocteiimm npumeneranem s3bika EXPRESS-T asnawTea ynpaxXaenusd Mo HATHCAHWID HA Oymare rpame-
POB JAHHBLIX, OOpenenaomny KoHcTpykiuy a3pika EXPRESS. f3bik mo3BonaeT oToOpa3snTh SK3EMITTAPLL TTPEaMe-
TOB B BHIE IPESIMETOB, HA KOTOPFKIE NOIIVCKAOTCHS CCBUIKH. DK3EMIUIAPHL THUIIOB TAKKE MOIVI 0TOOPAaXarhCa KAk
MPeaIMETHI, JOCTYIIHBIC AT CCHUTOK, HMITH OHHW MOTYT TIOSABISATHCH B 3HAYCHMSAX APYIHX TPSAMETOR KaK 3HAYCHHA
HENOCTYIHBIE A CChUIOK. IlpuMeph, NpiBeeRHbe B HACTOAMIEM CTAHIAPTE, MOKA3KBAT 00e (GOPMBI HAIIONHE-
HUS THIIOB.

Taxske TpeOYIOTCA 3HAYCHMS ABHBIX aTpHOyTOB 00BeKkTOB. HeT HeoGxomumocTH 0TODPAXATE 3HATCHHS BEI-
YHUCTSEMbIX WIH WHBEPCHBIX ATPHUOYTOB, 33 HCKITIOYEHHEM OTOBOPEHHBIX B TPHUMEpPAX, TOTOMY YTO 3TH 3HAYCHHS
HEOOXOMHMMO BEIYHCIATE 13 3HAYCHHIT SBHBX aTpHOyTOB.

TIprvepsr EXPRESS -cxem MOXHO OTOOPaKATh TAK XKe, KAK M OTASHTBHBIE TPEMETHL.

EXPRESS-I-kouncTpykuus MODEL npenna3sHaueHa It OTOOpaxKeHUs HECKONBKHX cxeM. OOBTHO KOHCT-
pyvkra MODEL ucnonesyeres, koraa ase win donee EXPRESS-cxembl B3auMoaeiicTBYIOT ApyT ¢ ApyroM. OTme-
THM, 9T0 cam 36K EXPRESS He nonpepsKipaeT JAHHYI0 KOHCTPYKIIHIO.

F.2 AGCTPAKTHLIE KOHTPOIbHBIE IPHMEPLI

EXPRESS-I-koncrpyiunss TEST CASE npenyemorpera misi QOPMATIBEHOIO OHPENETeHHs] KOHTPOIBHBIX
TIPUMEPOB, HNPOBEPSIIONIINX PEATIBALIKD KOHCTPYKI, yeranopneAHEX B siabike EXPRESS. B camom sispike EX-
PRESS skBHBaNCHTHAA KOHCTPYKIIHNA OTCYTCTBYCT.

Jsi KOHTPOTBHOTO TIpHMEpPA. NOkeH ObTh onpefeneH 6azoseiii Habop npenmetor EXPRESS-I, coctogamnmii
W3 MOIERKANX TeCTHPOBAHHIO MPeIMETOR M OTHOCATIHXCA K HHUM JAHHBIXK. 3HAYCHHS 2THX MPeJMETOB MOTYT OHIThH
TPelCTABIEHBl B BAAE HapaMeTpos, GOPMATbHB OTpefelen s KOTOPbIX 3afafel B 0600MameM KOHTEKCTe
(CONTEXT). 3areMm ps KOHTPOJIBHEIX IPHMEpOB MOXeT ObiTh ompenener Ha ocaose CONTEXT myrem 3agariis
daxkriIecKix 3HaYeHH mapamerpos. Tem cambIM eqUHEI «IapaMeTpH30BAHHBI» KOHTEKCT MOXET IONNEPKIBATH
MHOTO Pa3IAIHbX TecTOB (Mcnerrapguii). Tak e mokHA OBITH IIPENCTABIEHA NOKYMEHTAINSA 10 KOHTPOILHOMY
MpHMepy, OXBATBIBAIINAS HAZHATEHIE TeCTA M OXMoaemble pesyieTarel (cM. cramgaprer cepurn I'OCT P HCO
10303 o aTTecTANMOHHOMY TECTHPOBAHUIO).

F.3 O0vexkTnbie Dazbi

TIpeanonaraeTcd HaTH4He HEKOTOPOH OOBEKTHOM 0a3bl, XpaHAIIeid TpeaMeThl, COOTBETCTBYIOIIHE OTpese-
maeMbeiM EXPRESS-cxemaM. BT0 3HagWT, 9T0 00BEKTHAA 0433 MMEeT BO3MOXHOCTE OOCTYXWBAHMA KOHKPETHBIX
npeameToB, cootBetcTByiOnMX EXPRESS-cxemam, B KoTOpBIX 0OBABIEHBI WX onpenenennd. [lpoekTrpoBanve u
peai3alna TAKoi 00BeKTHOM Ga3bl IPeIaraeTcd THIATEN0 B KAYECTRBE VIIPAX HEeHIS.

F31Bxoxn

B 3amannoli obowexTHON 6asze EXPRESS-1 moxeT ObITh HCIONB30BAH KAK CPEICTBO BROJA IPEAMETOBR B 00B-
eKTHY1I0 0a3y. JTOT npoiecc MOT ObITh TUOO MAKETHBIM, KOTAA 3apaHee moaroTonenubiil daitn EXPRESS-T gnra-
ercsi OOBeKTHBIM IIPOLIECCOPOM, JHMOD HHTEPAKTHBHBIM, KOILHA IOJIB30BATENH IIOCTEIEHHO NOOABISAET IIPEIMETEL
EXPRESS-I.

B 33BHCHMOCTH OT Pa3BHTOCTH OOBEKTHOW Ga3BI TIONB30BATENI0 MOXET HITH HE MOXET MOoTpeboBaThcsd ABHOE
3aaHKe 3HAYEHW BRIYUCIISMBIX 1 HHBEPCHEBIX ATPHOYTOR.

F32Buoixon

B szamannoil wanonwendofl o6bekTHON 6a3e EXPRESS-I moser ObITH HCHOIB30BAH KAK SI3BIK BHIBOAA IAH-
HBIX 1715 OTOOPAsKeHUS YACTH MM BCETO COACPXHUMOr0 00BeKTHOH $a3bl, BOCIIPHHIMAEMOTO 9eIOBEKOM.

B 3aBucHMocTH OT pa3BuTOCTH 00BEKTHON 0aswl, oTo0paxaeMbie 00BEKIHEE IPSIMETE MOTYT HUIH HE MOIVT
BKJTIOYATH 3HAYCHUS BBEIMHCIAEMBIX M HHBEPCHBIX aTpnbyToe. OOHAKO, 0 MEHBINCI Mepe HMEHA posicil STHX aTpH-
GYTOB BEIBOOWTL HEOOXOLIMO.

EXPRESS-I-korctpykima MODEL copoextrpoBana mis 0TOOpaKeHMA COBOKYITHOCTH 00BEKTHOH Ga3bl.
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F33Tecrupopanme nmporpaMmbl (Koma)

B uneane peanmsans o0peKTHON 0a3pl HoKHA 00eciiedHBaTh (ZPYHKIHMOHAIBHEIE BO3MOXHOCTI IS OLeHKH
BCex orpanpdeHui Ha oObekTH H THOBE EXPRESS, KoTOpbie MOIYT OBITh PEACTABICHBl MPEIMETAME HIIH 3HAYEC-
HHAMA B 00BeKkTHO! Gaze. Hampnmep EXPRESS-cxema wmoxer comepxath onpernencHue o6wexta (ENTITY),
BKITIOYAIONIEE BRIYHCTACMBIA aTpUOYT W OTpaHMYeHHEe HA BBOMCHseMoe 3Hagerne. O0pekTHas 0aza nomxkHa 06ria-
MATh BO3MOXKHOCTAMH KAK OTIPEASTeHHs BEITHCASEMOro aTpubyTa, TaKk M HMCKIIUYeHWs To00To mpeaMeTa JaHHOTO
xracca ENTITY, aHauedHs KOTOPOro He YAOBIETBOPSIOT orpanmaenism. s storo Tpebyercd nporpaMma Ha Ka-
KOoM-Nbo a3bike rporpammupoaniiga. EXPRESS-1 MoxeT HCnoas30BaThCA MPH BBOME NAHHBIX I8 TSCTHPOBAHHA
TAKOH IPpOrpaMMEbL.

JApyraMu IpAMepaMii IpoTpaMm (KOIOB) SBIAIOTCH:

- OTIpesielicHHe 3HAYEH i MHBEPCHBIX ATpPUOYTOR;

- [IpOBEPKA YHUKAIEHOCTH OTPAHHIEHNH HA COBOKYIIHOCTh IIPE/IMETOR;

- porpamma peanmzaniun onpefengeMbix B EXPRESS npasun (RULE).

3aMeTuM, 9TO 3TH THIIHL PYHKIHH HeOOXONUMBI TAKXKe A CHCTeM TECTHPOBAHWA (Quandeckoro gainma u
OPYTHX BHIOB MPOIECCOPOB 0OMEeHA MAHHBIMH.

F.4 IIpamepst gannnix, orammunnx or EXPRESS

TTockoneky zsk3eMmuiapbl 00bekToR EXPRESS-1 nMmeroT GopMy MOMMEHOBAHHBIX KOPTEXell, HMX MOXHO HC-
MIOMR30BATh TAKKE IS OTODpaXeHMs IPeIMeTOR I 3amncell w3 a3bKoB, omimaabrx or EXPRESS. Hamnpumep
3K3eMIUTSIpel CH-CTPYKTYP WIH COCTOAHMIA MPeIMeTOR, TIPENCTABMAIONNE cOGOi 3K3EMITIAPHl KIACCOB OGBEKTHO-
OPHEHTHPOBAHHEBIX A3BIKOB THIA Cu++ mwin Diidens, Moryr OblTh 0TOGpaxeHbl npu noMoind EXPRESS-1. Anano-
rgubiv 00pazom, EXPRESS-T MOXHO HMCTIONL30BATH B KAYECTBE MEXAHW3MA OTOOPAKEHMA B S3BIKAX, MOMIEPKM-
BAKOTIIX QpEiiMEL

IIpumep 71 — Crpykrypa Ha A3biKe CH MOXeT ObITh OINPEAeIeHa CIeIYIONM 00pa30omM:
struct point {
int x;
int y;
h
Draemmsap Ha g3pike EXPRESS-I nst 3T0# CTpyKTYpEL MOT OBITh MPENCTABIEH B BUIE:

pl = point {x -> 10;
y -> 204

S3pIK MOXHO WCIONE30BATE AT TIPEACTABNEHHS TAONWYHbBIX JAHHBIX W3 PENALMOHHBIX 023 MaHHBIX, IAe UM
00BEKTA HKBUBATEHTHO MMEHW TAOMHIIBL, d KaXKAbIH 3K3eMIUTAP aBidercd (MaeHTuGUIupyeMoii) cTpoKod B Tabmu-
e, mubo ceTn B OOBEKTHO-OPHEHTHPOBAHHBIX 0a3 NAaHHBIX. B Apyrom ciydae S3bIK MOXET OBITH WCIOIL30BAH B
kawectse daiina s ganaex IGES (MexXIyHapoqHoro cTangapTHOro obmena rpadaeckKiMi JTAHHBIMI), He3aB¥ -
cumMoro ot GopmMara NpencTasIeHis.

MMpuwmep 72 — Tadnuna penampoHHONE 6a3bl JAHHBIX MOXET ObITh onpenencra B SQL cnegyiompiv odpazom:
CREATE TABLE PART

( ID CHAR(6) NOT NULL;
PNAME  CIHAR(20) NOT NULL;
COLOR CHAR(6) NOT NULL;
WEIGHT  SMALLINT NOT NULL:
CITY CHAR(13) NOT NULL:

PRIMARY KEY ( ID ) ;

DK3eMIUBIPHL ABYX ¢TpoK HanomHeHus tabmuiikl PART moxHo npeactasute B EXPRESS-I cneayomum 06-
pazom:

part_rowl = PART{ID -> ‘p33";
PNAME -> *Nut";
COLOR -> “Red’;
WEIGHT -> 12;
CITY -> *Paris; };
part row2 = PART{ID -> ‘p8°;
PNAME -> *Washer';
COLOR -> ‘Green’;
WEIGHT -> 4;
CITY ->» *Rome"; };
Tlpumep cosepiieHHO WHOTO Wcnonb3oBanusa AaH ['yasunowm [4], kotopeiii npemroxin EXPRESS-1 B kaue-
crtee (QopMansHoro Meta-aswika A Cemantwaeckn Yaugwirposanaod Mera Mogenwn [5], Gaswpyomelicsa, B
CBOIO OUepenb, HA JIOTHKE IIPeIiKaToB.
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MPUIOXEHHWE G
(cripaBogHOE)

TexHauecKrHe moaXo/abl

B nanromM NpiUtoREHWH OIHCAHLL HEKOTOPLIE TEXHIYECKHE [IOAXONEL, MCHIONB30BAHHEIE IPU PeriaMeHTaAIHI
Tpebosannii Kk stapiky EXPRESS-I, onpcanHoMY B HAcTOSMEM cTapnapre. HacTosmumii MaTepHal cOmepsKiT XpoHo-
JOTHYECKOE M TEMATHYECKOE OMUCAHNE AUCKYCCHI MO BOMpOcaM permaMerTannu Tpedosannii K sa3uiky EXPRESS-T
U pe3yIbTaTH MPHHSTHIX 10 JARHEIM BOIPOCAM pelleH .

HA3sk EXPRESS-T 6bu1 paspadotan B Hagane 1990 r. ¢ nenpio yAOBIETBOPEHWS MMOTPEeOHOCTER MONL30BATENEH
B HAMHCAHWH MPOCTHIX mpumMepos mporpamm EXPRESS-moneneii, npuMerseMbIx 19 TIPOBEPKH W TOHUMAHUS MO-
nmeneil. B cBA3KM ¢ 3TUM OMUCAHWE A3BIKA OTPAHHYHBAIIOCH TONBKO OTOOPEZKXEHWEM SK3eMIUTAPOB 00BwekToB. TlepBhie
BEPCHH JOKYMEHTA IDIAHMPOBAINCh KAK HOMOMHEHNe K CIPABOTHOMY PYKOBOACTBY 1o s3piky EXPRESS (T'OCT P
HMCO 10303-11). TTozaree omucaniie 36K GBLUTO CYIIECTBEHHO PACIIHPEHO.

G.1 ADCTPAKTHBIE KOHTPOILHBIE IPHMEPDI

Can-JInero, anpens 1991 r.: A3six EXPRESS-T cooTBEeTCTBYET CBOEMY HAZHAYEHWIO, HO MOXHO JH €0 PACIIIH-
PUTD 15t pA0OTEL ¢ KOHTPOIBHBIME ITPHMEPAMI, HANIPHMEP IJIs OMPEAEICHISA HapaMETPI30BAHHBIX IKIEMITIAPOB?

Qbcyxnenne/Pewenne: Crenyiomaa Bepcud OyAeT paclivpeHa B COOTBETCTBHH € JAHHBIM TPETOXKCHHEM.
Kpome Toro, xota dmsmgeckuit (aiin me Mo3BoNgeT BKIIIOYATEL He3aBHCHMbIe 3K3eMIDApe THIoB (TYPE), Gooio Gox
xemarenbro wx Bomodenue B EXPRESS-I, ytobwl apyrre supwl peamwsanun crangapros cepuu 'OCT P UCO
10303 (MCO 10303) MOIIH X pACCMATPHBATE B KAYECTBE IPEIMETOB IIePBOr0 KIIACCA.

G.2 Cesa3s ¢ EXPRESS

Cannopo, mwons 1991 r.: Hackoneko TecHoli pomkra Obirh cBsi3b Mexay EXPRESS-I i EXPRESS? Teneps,
HpH 00ECHIeYeH NI OMHUCAHNHA KOHTPONIBHEX IIpHMepoR, cienver ian cuurate EXPRESS-1I Gonee opreRTHPOBAHHBIM
Ha KJ1acC KOHTPOILHOTO MPAMEpPa, 9eM Ha KIacC METOIOR OMUCAHHAT

OQbcyxnenne/Pewenne: $3pik EXPRESS-T ouerngHO HYKJA€TCd B TECHOH KOPPENAHMH C CYIIECTBYIOMEH
nexcngeckoil a3bika EXPRESS, a taxke ¢ ero Bo3aMoxHbIMH pactuupeHnsaMi B EXPRESS pepeun 2. BoamoxHao,
€ro crefyeT COXPAHUTh KaK KITAce JOKYMEHTA M0 MeTOAaM OTHCAHMA (MeTop A3bika g onucanus ). OnHAaKo, 4To-
GBI MOAYEPKHYTH PA3HUILY MEXIY OnmHcaHuami uHdopMannorHoi Monenn (rampumep, EXPRESS) u omucanusmu
pearerzaniwit v (vote) tectupoparms, omrcanne EXPRESS-T cienyeT BBIIGTHTH B OTAETBHBIA JOKYMEHT, 4 He BbI-
myckare B eupe nprroxenis K EXPRESS. PI'3/T13 o6parinace 8 Cannopo k Cekperapuary TK 184 (PMAG) ¢
npocsboit somenrs omrcanrie EXPRESS-1 B ormensreni goxyment. Jlo MyGIHKAINE B BHIE TOKYMEHTA C KOH-
KpeTHBIM 0D03HAYCHIEM ero CIeAyeT MePEeiCHBATE B BIAE OTACILEHOIO JOKYMEHTA, & HE B BIIE TPUITOKEHI.

G.3 Cepinkn HA npeaMerTs

Cannopo, wions 1991 r.: TTovemy umeeTcs 3HAK “@” mepen cCHIIKAMH HA OOBEKT WM THIT?

Qbcyxnenne/Pewenne: TaBHBIM TOXENAHHEM TIPH pa3paGoTKe S3bIKA SBISUTOCH YCTAHOBIEHHE JIEKCHIECKO-
O pas3nuaud Mexay ODNACTAMM 3HAYeHWH. DTO MOAPa3yMEeBaeT, YTO JEKCHYECKOe TPENCTABTEHNE 3HAYCHWA TOITK -
HO, HACKONEKO BO3MOKHO, VKA3HIBATE COOTBETCTRBYIONIYID 00nacTs 3HaveHd. [losToMmy 3rak “@” HCnoiak3yeTcd nind
YCTAHOBIEHWH OTITWYWA TOTO, 9TO B S3BIKAX TPOTPAMMHPOBAHMSA HA3BIBAETCHA VKA3ATENSME, OT APYTHX 3IEMEHTOB
HAYEHIN, HANPUMED LEIOTHCIEHHBIX WTH [IepeMEHHEIX.

G.4 Arperannn

Cannopo, moas 1991 r.: Hyxro mu nexkcHIeckn obo3natarh 0061acTh 3HATEH IS KaxXnoro suaa arperanpm? To
eCTh CNelyeT NeKCHYeCKH pasTnyarh MyTETHMHOXecTBa (bags), crucku (lists) w Habopsl (sets), TAK KaK BCce OHH
OTJTHTAIOTCA OT MACCHBOB (arrays).

Qbcyxnenne/Pewenne: Bo3MoXHO, HO 3T0 yenoxHWIo 661 a36K. Ha qanAbli MOMEHT CO3TAaH A3BIK, OIMHCH-
BTN PABHTAA MEKIY arperaimsimMi QUKCHPOBARAON M NepeMeHHON MNHHLI B KATECTBE NEePBHIHON XapakTe-
pHCTHKH ToBeAeHHd. BHYTpeHHee MoBefieHHe (TO eCTh VIOPAZ0YeHNEe W KOTMMpOBAHKE) MeHee BaXHO. B mobom
CIyaae, CYIIECTRyeT 0a30B0E AOIVINEHME O TOM, UTO BCe 00JIACTH 3HAUYeHUH yeTanasmusaroTes eHe EXPRESS-I.

Cannopo, wons 1991 r.: HyXHO U B S3BIKOBBIX KOHCTPYKIMAX WMETH BO3MOXKHOCTH YCTAHOBIEHHS MAKCH-
MAJIEHOIr0 THCIA CHMBOJIOB B CTPOKE, MPAHNIl MACCHBA ¥ T.1.7

Qbcyxnenne/Pemwenne: Her. Mmeerca 6a3osoe momyrueHre O CYIIECTBOBAHHH KOHIEMTYANBHOW Monean (He
obsr3arenpHo onncannoi Ha a3pike EXPRESS), koropas onpenenser 3TH xapakrepucTiki., HA3pk EXPRESS-I nc-
TMONBE3YETCHA AJIA OTOOPAXEHHA COBOKYITHOCTH MPHUMEPOB KOHIIETITYATBHON MOIETH.

G.5 Crpoxonpie 3HAYEHHS

Cannopo, wwone 1991 r.: CrneayeT mu paccMarpHUBaTh BO3MOXHOCTH BKITIOYEHWS HOBBIX CTPOK B CTPOKOBBIE
3HATCHUS B IPOTHBOIIONOKHOCTE S36iKy EXPRESS?

Qocyxnenne/Pewenne: EXPRESS MOXAO paccMaTpHparh Kak si3biK (KOHIIETTYATEHOTO) OINPEAesieHs, i B
9TOM CMBICNE CTPOKA MOXeT OrITh HeorpaHnueHHON mrnAael. EXPRESS-I Gnitxe K A3bIKy peann3allii no kpaiaeii
Mepe B CMBICIE CIOCOOHOCTH OTOOpaXaTh CIPOKOBBIE H ApyrHe 3HaueHms. Marepman (mampumep, Oymara, sKpax
MOHWTOPA), HA KOTOPOM OTOCPAKAIOTCS NAHHEIE, OrpaHiiued B pasMmepax. llostomy obecreqmnBaeTcst MEXAHIN3M pas3-
OUEeHWs TUHHBIX CTPOK HA BoJiee KOPOTKHE € LENbK X OTOOPaKe HIA.
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G.6 TecTnpoBanie ¥ NPUHATHE MOJEIH

Cannopo, miom 1991 r.: Xota mannaa sepcus EXPRESS-T w noggepxupaer onpegeneHue abcTpakTHOTO
KOHTPOJILHOTO IIPUMEPa, AOCTATOTHO JIH 3THX CpencTn?

Qbcyxnenne/Pewenne: Mur ve 3naem. Mexomaeie AanHbie W TpeGOBAHNS K TECTHPOBAHHIO aKTHBHO M3yda-
0TCS, HapHMep pykosogurenesm PTG,

G.7 Pacluumpenne BO3MOKHOCTEH KOHTPOJILHOTO NpHMEpa

B nepuon ¢ wroms 1991 r. mo wronres 1992 1. GBUTH HONYIEHEL TPH HOKYMEHTA, OTPAKAIOIHE IO3HLIII WIEHOB
PI'6 B oTHOMEHIH TpebOBAHWI K BO3MOXHOCTAM KOHTPOJBHBIX TPHMEPOR:

- Mark Davies, Requirements for an Instantiation Language for EXPRESS, CADDETC Document
D/91/0037, 9 October 1991;

- Mark Davies, EXPRESS-I Requirements, TC184/SC4/WG5/P3 N7?, 22 January 1992,

- Paul Bell, Enhancements needed to EXPRESS-I to support ATC development, CADDETC Document
CTS2/92/L/001/t, 1 June 1992.

Tlocnemmuii w3 3TiHx oT9eToB DAKTHYSCKH BKITIOYAT COMEPIKIMOE MPenbIIyux ¥ Obl ropasno bonee cymecT-
BEHHEIM JOKYMEHTOM.

H3sk EXPRESS-I 661 Mmopndnnuposan B8 wione 1992 r. ¢ ygeToM TpeGosanuil, NpeTOKEHHbBIX B 3THX OTYE -
Tax. D70 NPUBENO K KOPEHHON nepepaboTke NOKyMEHTA.

G.8 Cooreercrene aziky EXPRESS

Ha serpeue B Mowrmone (uionb 1992 r.) 6wl paccMOTpeH JAOKYMEHT OT HMIOHS 1992 r. M cOrnacoBaHel He3HA-
YUTETHHBIE TEXHUYECKHE M3MEHEHMSA B HEM.

OnHOBPEMEHHO, TTOCKONLEKY JOKYMEHT KOPPEKTHUPOBANCS C LENbI0 BKITUSHIS STHX H3MEHEHI, OH 0L pe-
JAKITHOHHO W TEXHWUYECKH CTPYKTYPHPOBAH B COOTBETCTBHH C MpoekToM crannapta Ha aA3bik EXPRESS. B pesyis-
TaTe B Hero OLUTH BHECEHEI OCHOBHEIE IAMEHEHMA B YacTH BRemeHwsi HaGopa cumeoos mo MCO/MBOK 10646-1.

G.9 Onbirnas anpoGanus

Ha serpeue B Janmace B 1992 r. PT6 pemnwia pa3paboTaTe ONBITHBIE A0CTPAKTHEIE KORTPOJIHHBIE IIPHMEPEL
Ha ocHOBe Bepcry EXPRESS-T ot mosbpa 1992 r. 9TH 3KCNeprMMEHTH OTYACTH TPEAHAZHAYAINCE A1 OTIpesierne-
HHSA JOCTATOYHOCTH TPeOOBAHMN K A3BIKY OMHCAHHS A0CTPAKTHBIX KOHTPOIBHBIX NpumMepos (ATC), a takke mis
BBIIBICHUA AOMOTHUTENBHEIX TPeGOBAHWI W, MPH HATWYAN TAKOBHIX, - JOKYMEHTHPOBAHWA 3THX TPeOOBAHMIA.

B 310 Bpema PT6 yxe pacmonaraia HEKOTOPHEIMH JOTTONMHUTENHHO TPETOXEHHBIMH TPeOOBAHUAMI, HO GBHUTO
perero He BKITFOYATE WX B 36K (32 HMCKITIOYEHMEM TPEICTABIeH s WX B GOpMe 3aMedaniii B KOMMEHTAPHSX K
OIBITHEIM TECTAM), IMOKA paboTa IO ONBITHEIM KOHTPONBHEIM IPHMEpaM He OYHeT paccMoTpena B Hagane 1993 r.

3ateM OBUIO OTMEYEHO, UTO HE OIPEAEICHO OTOOpAXEHNE NepeoOhaBIsieMbx aTprubdyTor. Kpome Toro, ObLTO
OBl TI0JIE3HBIM BBECTH B KOHTPOIBHEL npumMep fonee 4eTKOE PA3NHUINE MEXAY LAHHBIMI YIIPABICHHS W TECTAPOBA-
Hug. bruto perieHo nobGaBHTh HeAOCTAalollee OTOOpaxeHue M BeecTH KOHCTPVKINKD REALIZATION. bes vuera
TUX M3MEHEHWI, OMUCAHNE A3BIKA JIOKHO OBUT0 OKOHYATENBHO OQOPMUTECA K Havary 1993 r.

G.10 Pacumpenns andasura

Hannae, oxradps 1992 r.: B sepcuu 2 EXPRESS umveetca TpeGoBaHue Mo MOAEPKKe HeaHTTUHACKUX anda-
BHTOB B KOMMEHTAPHAX U HAcHTHGHKATOpaX. DTo TpeboBaHne taioke npuMeHnmo K EXPRESS-L

Qbcyxnenne/Pewenne: KoukpeTHBIX feficTBHA HaMeueHo He O6nU10. BKmoyeHHWe NAHHBIX TpeGoBanwii OyaeT
PACCMATPHBATLECH H BO3MOKHOE PEIEHHe MOKET ObITh BKIIOUEHO B chiexyiomyio (1993 r.) sepcuio TpeGopammii K
SI3BIKY.

G.11 Orobpaxenne Cyneprunos

Iaian Morison, nekadpn 1992 1.: B EXPRESS-T kaxapiii EXPRESS-00beKT HATTONHSAETCH KAK CIOXHBIA 3K-
EMIUIAP C OTHEILHBIM WMACHTHGUKATOPOM W OTHOIEHWSMN CYHNEPTHII—IOATHI, OOBSBISEMEIMII TIOCPEACTBOM
“yrazateneii” SUPOF n SUBOF. 3710 npuBOANT K MOIEPXKe TBYX HEBEPHBIX TPEICTABICH !

4)  9TO ONWMH BK3EMIUIAP MMEET HECKOILKO BO3MONHEX HACHTHGIKATOPOB;

b) He WCKITOYAETCA BO3MOXHOCTH TOTO, 9TO OJHO W TO XE& MHOXECTBO 3HAYEHWIH CYNMEpPTHIA COBMECTHO
VUCIONB3VETCH HECKONBKIIMI SK3eMITISIPAMI IONTHIIA.

TlpennaraeTcs npencTaBiIsTh CIOKHBIT SK3EMTUIAD AHAIOTHYHO onpeaensembiM Hatopam B EXPRESS:

il = med&sibling {
g name --> 'Gran’;
p _name --> 'Dad’;
my_name --> ‘self;
§ name --> 'Sis'; };

Qbcyxnenne/Pewenne: Tloxoxe MMeOTCA TPH OCHOBHBIX BAPHAHTA OTOOPAKEHHS SK3EMILTSPOB CYIEPTHTIA:

a)  UOeHTHQUIHPOBATL NHCT W HACHEOOBATL BCE ATPHOVILI — mpobiema B TOM, UTO H3-3a KOHCTPYKIIHIT
ANDOR BO3MOXHA MHOXKECTBEHHOCTh JINCTHER,

b) wpenrTiduEpoBaTh KOpeHb (CAMBIH BEPXHUA CVIEPTHII) W ABHTATLCA B HANPABICHIN aTPHOYTOB IMO-
TOMKOB — HpOGIeMa B TOM, UTO BO3MOKHA MHOXECTBEHHOCTH KOPHEl 13-30 MHOKECTBEHHOIO HACIESIOBAHI;

C) TPAKTOBATH BCE KOMIIOHEHTHI OITHAKOBO.

Boun BeIOpan TpeTHii BAPWAHT, TIOCKOIBKY OH TOAPA3YMEBAET, YTO HE TPEOYETCH OMEPUPOBATH CO CTIEIHANb-
HBIMW crygasmi. Kak BeI 3aMETHNH, CHHU3Y 3TO O3HAYAET, YTO SAMHCTBEHHBIN CIOXKHBI SK3IEMTIUTAP MOKET WMETh
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HECKONBKO BO3MOXHBIX MAeHTHGhHUKATOPoB. PAKTHYECKN BCE OHU HBIAIOTCA MEPCHUMEHOBAHUAME OPYT APYTA U MO-
ryT GBITE BBIEBICHBI TpoxoxaeHem no cceinkam SUPOF u SUBOF 8 EXPRESS-T.

Ecny cMOTPETE HA 3TY CXEMY CBEPXY, TO SK3EMIULIP aTpudyTa HEKOTOPOTO LPYIoro OObeKTA MOXKET CChLIAThH-
€4 Ha COOTBETCTBYIOIMI THI 3K3eMIUTAPA OOBEKTA B KOMIUIEKce cyneptina. Hanpuwmep, atpubyt Tuna sibling mo-
KeT CCBUIATHCS Ha 3k3emuisip sibling (i1 OF HonyIaeT IpH 3TOM BCE HPVITE CCBUIKA B KOMILIEKCE).

BK3eMIUBIP, 00PasyIOMLNH TACTE OAHOIO KOMIUIEKCA CYMEPTHIE, HEe MOXET 00pa30BEIBATE YACTh 3K3EMILIIPA
IOPYTOro KOMIUTIEKCA CYIEPTHIIA. DTO OODKHO OBITh IETKO 3al1CAHO B PYKOBOJCTBEE 10 SI3LIKY.

G.12 KomMentapun no ronocosanmio 3a CD—1995

Omnucanne s3pika EXPRESS-1 6010 nmpeaioxkeHo 118 TONOCOBAHUA B KAYECTBE IEepBON pPemaKIliy IPOEKTa
craggapta (CD) B 1995 1. M3-3a 6onbIIoro pa3sHoodpasus 3aMevYaHnii, SBUBIIHXCH Pe3yIbTATOM TOIOCOBAHMM, Obl-
no pemerno u3nasate EXPRESS-I kak TexHuueckuii oT9eT, 4 HE KaK CTAHAAPT. OCHOBHEIM MYHKTOM PaCXOXIAEHHA
BO MHEHMX TOMOCOBABINNX OBUT pazien A3bIKA “aGCTPAKTHLIA KOHTPOMLHBIA TpuMep”: HEKOTOPBIM OH TMOHPABHI -
CSL, OIS APYIHX OH OBUT HENIPHEMIIEM.

Hoxyment puna TO (Texawgeckiii 0TYeT) BKITIOYAET MHOTO PENAKIHONIBIX W3MEHEHHI, TPeNTORKEHTBIX TPH
rorocosanny 3a CD, 0 Apyrix pefakiAOANbX HAMEHEHMH, YTOUHSIONMX TORATHA. B0 cuenano oHO MO -
TENLHOE TEXHWYECKOE U3MEHEHWE, d B IIEJ0M AOKYMEHT OCTANICH TAKUM, KAKUM OH PAcChUTANCH U FOTOCOBAHMSL.
Hanee IpHBOLATCS OCHOBHBIE TEXHITIECKHE 3AMETAHIS, IIOYICHHEIE IIPH TOIOCOBAHIIN.

G.12.1 0O6ecneyeHue KOHTPONBLHOTO NMpUMEpaA

BenwkoOpuTaHua ofobpuiIa MATEPHAT U HCTIONB3YET ET0;

@panHiug UMeNd HEKOTOPBIE TEXHUYECKHUE 3aMEYaHMs.

Hexoropere npencrasiteni CIITA xoTeny HCKTIOWCHTE I3 S36IKA 3TV CaCTh, TOrNA KAk IPYyrie OMyIATK ¢
HEMOCTATOTHYIO MPOPAGOTAHHOCTE.

3a wcxmowennes EXPRESS-I, s cepun MICO 10303 (TOCT P HCO 10303) mer dopManbHOrO S3pIKA IS
abCTPAKTHOTO KOHTPONBHOIO rpiimMepa. Onrako, nockoneky PI6 noka He yMeeT HONHOr0O MHOXecTBa TpeboBariili
K TAKOMY S3EIKY, B YACTHOCTH, OTHOCHTEJIBHO TECTHPOBAHWS peannsaunii, Gasmpyoomrxcs Ha SDAI, BO3MOXHO
MpekAeBPEMEHHO CTAHAAPTI308aTh fanuyl 9acth EXPRESS-1. B ocHOBHOM, 3TO 3aKTIOYEHHE W TPHBENO K TOMY,
9ToOBI M31aBaTh OMHCcAHNE A3bIKA B KayecTse TO, a He cTanmapTa.

G 122CnoxHBE 2K3eMONIApPB O0BEKTOB

TTopropgionieics TeMOA B KOMMEHTAPHAX PAAA CTPAH TIPH TONOCOBAHWH OBITO HEMPUATHE METOAA HAMONHE-
HUA CITOKHBIX 3K3EMIUAPOB 00bekTa (TO ecTh KOrHma PK3SMIUIAP ABIAeTes wepapxuelt wacnenosaniis). Komncency-
COM TOJIOCOBAHUS OBUIO PELICHO, YTO ¥ 3K3eMIUIAPA JOKEH ObITE SANHCTBEHHEIN noeHTHGOIKATOP. DTO 3aMedaHie
OBUIO IIPHHATO B SI3LIKE, KOTOPHLH, KAK OIINICHIBAETCS TeIePh B HACTOAIIEM CTAHIAPTE, ONPEAEsieT eNIHCTBeHHEIN
UAeHTU(HKATOP 18 CIOXHOIO 3K3EMILIAPA.

G.123DK3eMOnsape THIIA

TTseiinapua BO3paxkanta MPOTHB BO3MOXHOCTH wiacHTHGUKAnuN 3x3eMmapos EXPRESS-koncrpykimii, ot-
JTWYHBIX OT 00BEKTOB.

EXPRESS ucxomuT M3 OPeAnoNOXeHus, YTO KX bIH 2K3eMap oobexTa (B 00beKTHOH 6ase) OyieT MMeTh
VHHKATBEHBIN HaeHTHQHKaTOp. B 00BEKTHO-OPHEHTHPOBAHHON TEePMHHOMOIHH OH HassaeTrces Oid—Object
Identifier. Oxanako EXPRESS Huuyero He roBopuT OTHOCHTENbHO wacHTH(HKaTopos (Qids) mis HeoGBEKTOB: HH
3ATPEINACT MX, HI OOIIYCKAET UX CYILUCCTBOBAHIA.

Onnofi w3 neneii mpoextuposarns EXPRESS-I 6buto obecnedeHHe BO3MOXKHOCTH ACMOHCTPALIHH 3K3CMILTA-
POB TAK, KaK OHM MODIH OBl OBITH NPENCTABIEHE B HeKoTOpoi obbekroil Gase (koropyio EXPRESS maseisaeT
peanmzanueii). EXPRESS ne onpepenser cpeny peanmmsanyi. [lostoMy pa3paboTdWK MOXET BBIOpPATH KAK XPaHWUTh
SK3EMILTAPEL HAHHBIX, OaBaTh VHHKATbHBIE Qids misa nmogmepxku sk3eMinispos oobekTos. EXPRESS-I npenrame-
penno pacmpocTpanget nowatre Oid Ha apyrue Buasl sx3eMrapos. A3bik Smalltalk nemaer Toxe camoe, paccMar-
puBas Bce Kak mpenmer. PazymeeTcs, He TpeOyeTcs, YTOOHI BO3ZMOXHOCTH HACHTH(QHINNPYEMBIX 3K3EMIUBIPOB He-
OGBEKTOB MCTIONB30BATHCH, HO OHH B A3LIKE MMEIOTCH HA CTydail HeoOXOANMOCTH.
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ANdor (3APE3ePBIPOBAREIOE CITOBO) uutiiteieai e itarreteee aiesssassesess e sassssssasass tsesses e e atasssase s anssasssassnbessasasstsssssasssasssasses 12.10
Array (3APE3EPBHPOBAEIOR CITOBO) 1euriiieieat et tietie e aeeetaste e ae e eesasasaeasas st steeasses s asssanseoeaean asssse seaeaesaees sssnsseaeaeennsn 12,123
bag (32PCICPBHPOBAHHOE CIIOBO) -.eeetiuneurarreaeae et et ettietaeeasasasanasaesesasasasseseae e es ssssssaae e easasasansean aassssssasseaeaean ssnnnsaaeass 12, 12.3
DiNAry (3aPe3ePBHPOBATHOE CITOBO .. . ueutieieaeaeeietttieteeseeesasaeseas e esassssseasesasssasbeensaan aaessseseasan ssmsssssessaa aeenssanseenn seesnsans 12.3
boolean (3apPe3EPBHPOBAIITOE CITOBO) Luuuuuuutsasesrtusurunssasssasssassssssssasssustessssssssassssssssssssssssssssssssesssssssesssssssasssssssesssenns 12.3
Call (3APEICPBIIPOBAREIOR CIIOBO) ... ouutetieieaiesetarreresas siasssassssess e ssass e se e st sssssesesasasssas e seas anssassss e as s sssssabssbesesesnnssassasas 103
CONSE-8 (KOBCTARTAY ¢ 1vttte i e etartteseas et ssassssssnsasastssesesses stsssss e as aassasssassnaeas ess e e e ea eaasssaaeaa en es s sassen o as sassbbebes an saanasas b an 8.1.6
constant (3aPe3CPBIPOBAHHOE CITOBO) ..eeetiieitarrtreeeee e eiesieaeasesatasesaesaaesasssasaseaean ssassssasasesssanseneaesansnnsasesen 8.8, 12.1, 12.7
context (3aPe3ePBUPOBAHHOE CITOBO) ..eeviieaitetirriieieeetaraeaeaeeesarasaeaeasessiereeesaeeans 9.1,9.3,10.3, 11.3.5, 12.9.3—129.5, F.2
criteria (3APe3EPBHPOBAHHOE CIIOBO) ..curtieaiaetartrrtretsas sesssssess e ssassssssasasssssss esessen ssassss sesan sbassssssnsesssessssssbesan ssnsssnssnse 9.3.4
end-context (3APe3ePBIHPOBAEIHOE CITOBO) ..iiiitutttitteie i aiisssareas e sssssassessasaissssesese e stasssassasanssassssssn b s st sbssbesesesanssassnsas 11.3
end-criteria (3aPe3ePBIPOBAIIIOE CITOBOY tivvrtiiiitrrtieistereasaesiessssesiesteseatsse s esasba s esasbasesbs e atas e seetsssssassabss s eassaansbassns 9.4.3
end-model (32Pe3ePBUPOBAHHOE CITOBOJ ooeieeitutiittieieietasteseas e eusasasaasesassesseessaeaeessssssasan ssmmsssssese s eeessenbssnn aesnsan 11.3.11
end-notes (3aPe3CPBHPOBAHHOE CITOBO) .oereieiitutttitiete e eesarareas e etsaeassaae e essssseeeaeen asmssassasan ssanssassnsean sessssnsenesennsasanseae 9.4.4
end-purpose (3aPE3EPBUPOBAHHOE CITOBO) 1. uututititiete e eeesteaeas e etsaeassasesasssesseeeaeen amsssse s e ssansssssnse e essnsansenesesnnasanseen 9.4.1
end-realization (3ape3ePBIPOBAHHOE CITOBO) ..uvirtieiiieeatarteaeas e etstteae e esessasseeesaeasasasasseasan ssansssse s eassssssnbeseasaensssnsaaeass 9.5
end-references (3APE3CPBHPOBAHIIOC CITOBOY ... .utuiie it i teiatareas et ettaeastaaeaseesesseeeae e smssassasanssasssassese e seasssanseaesesnnasansean 942
end-schema-data (3aPe3CPBHPOBAIIIOE CITOBO) ..uuuuiitiietiartiasteasttaretaretasesssetssetstaesesaaesasesasesasesaseeateastasaasaabarabaaaaaaas 11.3.17
end-test-case (3APe3ePBHPOBARIIOE CIIOBO) .oiiiiuttitt e i aiisrare st e eiesssassssasestreteessaesaiasssssess e siasssssessssssstssssssssasssasssas 11.3.20
entity (3ape3epPBHPOBARIOE CIIOBOY . .uuiuieieaeeietatrereesiaiessaesesess e siasssssessas s stasses s ssasssansesesssssssnsss 7.1,8.7,12.1, 12.8, 12.10
enumeration (3ape3ePBHPOBAHHOE CIIOBO) ....uturiie it i eiiieiaeaseeetasreaesasessssasseseasaanasassaaeaeenss 7.2,8.6,12.1,12.5, 12,6, 129
TALSE (KIOFCTAFITAY . .vuetriiie i e ettt e e e e e ettt ietee et tte e eeeeea essae2e e em essasassaaesassas e e aeem emmase e e am ssm esnsbe o ea ensssnbeoe e nensssnsaaeaes 8.1
function (3ape3ePBHPOBAIIIIOE CITOBO) ..viurttaetiaeteieeeeteeeteeeteaeteeeteeaeeeaeee e ee e eeaeaeteeaeaeaeaeaeseaeaeaee et esaaeeaaesesareaaneaaeeaaaaaaaans 12.1
ZENETIC (3APEICPBIPOBATIHOE CIIOBO) 1eutureaiestereasrrsteesiressssassaas ssassaesbssessssssssosabessoesssaensbasseeessas s esbees s atsnbassssssessasbesessn 9.2
IMPOTT (3APE3EPBIIPOBAIIIOE CITOBOY uvviteieaieiitatreretas siisssassesess e ssass s ss et sies ssssesesseasssasseseasanssasssssas ssss st sbssbesesesanssassasas 103
integer (3aPe3CPBUPOBAHHOE CIOBOJ...cuturieaeaeeetietreeteesaeesanees e ssasassaseasasaesssessaan s esssansssan ssnsssssseseae e an ssenssaanas 12.2, 12.10
list (3APEIEPBHPOBAHHOE CIIOBO ) .oviieie e tueerireas e et eeteetieaaaeaesanaeaese e aeesasassae e en esssasessaaeasnsssansean aeesnsssssseaaeen sssnnsean 12.1,12.2
logical (3APE3EPBHPOBAHHOE CITOBO ) - .uvutieieieaeeietteieteeseeessasaesesessasasaesea as et stessean aassssnseseaeaessssssssassaa aeenssanbeenn seesnsnns 12.2
model (3aPE3CPBHPOBAIIOE CITOBO Jau.turtiaeitiriaeiitsieesotrsteesssassseessassssassesesssseesibssseessssnssesssaesns 8.10, 11.3.11, 12.9.3—12.9.5
NOLES (3APEIEPBIHPOBAITOE CITOBOY 1ot uureesitarteesitrsteeistesessaesiessssesiesteseasse s esss e s etanesasss e atas e se et sbasseesabsnssnsssannsbansens 9.4.4
number (3aPe3ePBHPOBAFHOE CITOBO) Lotttieii et tiettiesaeesetasteeeee e easasassasas et stasasessaan s esssanesean seesssssssseseaeanssenssnaes 12.2, 12.10
objective (33PEICPBHPOBAHHOE CITOBO) . ..eeeaietarrtreeeteeearasaeaeas e essassae e esasssasseeesaen aesassese e an ssanssssseseasnssssnbesesennnsssssaaeess 9.4
ONEOf (3APCICPBHPOBAHHOE CITOBOY .euveeieieaeeetattttee e aeesatasaeseae e asassaaeasesassesseee aaasssanseseaam ssmssss seaa eees st sanbssnn snnsanses 12.10
optional (3APE3CPBIPOBAHHOE CITOBOY .oveteei e tetietie e aeetaneeaeaean eassseseases et ssesaseesanesnsansesesean seemsseseaeaeen s an sssnssaneannn 12.3, 129
parameter (3aPe3EPBHPOBAHHOC CITOBO) ..ottt ieaieiet tretieeeaeesasaeseas e essasasseasesesseesssan aasssanseseasan ssmsssssaasaen aeanssassssen aeesnsansen 9.2
DI CKOFICTATITA) «oe e i ettt et ettt e et e etete e ee e e et ettt et s eaess s be e e am esemsbe e e ek sbte e en s e mamss s sese s seaeamsss s ee e an aeenbsansean annnsan 8.1.6
procedure (3aPe3ePBIPOBAEIOE CIIOBO) .uuitiiea et itiiitieieateietaetetesasasssssseseas s et estsssaseasasstasssasseseiasasssbasesasse e siasssasenss 12, 12.1
PUrPOSE (3APEICPBIPOBAIIIOR CITOBO) vurreiiesttreaoreteaiasteseasastassassseaiasss seas esss aesbe s esassasn sbasbaanbs beesbassen sansssesssaesinsssne 9.4.1
QUETY (3APEIEPBIPOBAITEIOE CITOBOY .. ueieteeeaeeetartereies aeasasasaeseas e ssmssaaeasasasssesssessaasasanseseasan ssmnsssseasaeeassenbesen seasnsan 11.3.14
Teal (3APE3EPBHPOBAHHOE CITOBO) 1. unieieeeas e etetieieiesasaasasaeaeae e sassssseas e et ssesases e aesssanseaeeean ssassseaeaee e ansssnesaanas 12.2,12.10
1ealization (3aPE3CPBIPOBAHHOE CITOBO) «oeiietatttteieteeetasaeaeas e etsataae e esassasseeeseeasasassese e an ssnssssean st nssssnbeaeasaemssassaaeass 9.5
reference (3aPEICPBIPOBAFTIIOE CITOBO) tutututuruturusutusururereantsastsastsassssnssasesssetssass tesstsase e sesasebasebasebabensestsbasnbaaaesasesaness 12.1.1
references (3aPes3EPBIPOBAITIOE CIIOBO) .i.iiturtteiitrrtieiretseissaesiesssaesiess s esasse s eass e s etanesasbs e atas e s et sbesa s et sbee s easbaansbansan 9.4.2
repeat (3aPE3ePBIPOBAREOE CIOBOY ..utiiteieaieiitatretis e aiessrassesessassssassaseasases tsssssesatasssassesess e siasssnbensasssssssssssssessiasssns 11.3.15
Tule (3APEEPBHPOBAHHOC CITOBO) 1. uutitieiete e ettieietesaeetasaeeeee e aeessseseae e an esasasassas e tanssaesean aaesnseseaeaeeaan senneen 11.3, 12, 12.1
schema (33pe3ePBHPOBAHHOE CITOBO) ..uvviieiiieiiiiiieieeeaeteieieaeeeeseanteaeaeeeasaensseens 9.1, 9.3, 10.2, 11.2, 12.1, npunoxenne F
schema-data (3ape3ePBHPOBAHHOE CIIOBO) .. .uuururutrsiriitartraets e ssesssssssse st esasssss saaeassastsssssassssssssssasasasssssssssssnes 8.9, 11.3.17
select (3APEICPBIHPOBAIEIOE CITOBO ) urriiiitreeiturteeiitariesiostrsesssassseessasssessssseessseeseestssesiasesessssaesessssns 7.3, 8.5,12.1, 12,6, 129
SEl (3APEICPBIPOBAIIHOE CITOBO) ... uuiutiiieiesitatrettesieesatessresess e siasssasseseass ssassses n e aasssasbesas ssssssassabe s e et sranssnseaiansen 12, 123
SITING (3APE3CPBUPOBAHHOE CITOBOY ... etieeeaeeetatreaeeeeees eesasaeseas e etasasassas esasssssseeeaeen sasssaae s amssassssssesenn sanssbssbenesennnssansaans 12.2
SUDOT (3APEBCPBHPOBAHHOE CITOBOY cueutieieaeee e etatieteee aeesasteaeae e aassasseas e et ssesasessasasssanseseeean ssmass seaeneeeean sssnssaanns 8.7.2, G.11
SUDLLYPE (3APE3CPBIIPOBAREIOE CITOBO ). eutitteieitutrereeeieas siesssssess e ssasssassnssass ssssesese e siasssssess e ssnssssssnsessasass 8.7.2, 12.8, 12.10
Supertype (3ape3ePBUPOBAHHOE CITOBOY...eteeeitatrtieietee eeesareseas e essassssaseaasssesseeesean aeesssanesanssnnssnssnsesseensn 8.7.2, 12.8, 12.10
SUPOF (3APE3CPBIPOBAHHOE CITOBO) cuettieieeete e tatieieieteeaeatasteaeae e ssasssaasesas ssasasessaan e asssansesan ssssssssssese e an sssnssaanas 8.7.2, G.11
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teSt-Case (3APE3EPBIHPOBAIIOE CIIOBO) .uvreiieiureeiitrrreeiestseeaisssssesssaeseessssessss s seasbsseassaeseessssesiasbesesssseseaass 9.3, 103, 11.3.20
EITIE (KIOELCTAFITAY c.vutveitieieatitas e se s e ssass s seasesstasse e s es sassasas e e as easssason o as esas bse o ea eddssasba 2e et s sn edassbn£a sa ehatabbebeban sasnssanbasanss 8.1
tVPE (3APE3EPBIPOBAROE CITOBO ... s eiieiiaiatatteteaas asasssassaaeas et s sssaasas st s sae2e e es s ssassaaeasbanbeaeee e an ann asnssbsaanss 7.4, 84,121

unique (3ape3epBUPOBAHHOE CIOBO)

UFKILOWIL (KOBICTAEITEA) vvvveveieuatarstvese s e esssssseaeesssuevees e e assasse e s aa ssasssassas s s ebssbsee e am asss e oe e amsam esssbes bass nnsbaseseansnnnnas 8.1.5
use (3apesepBHPOBAHHOE CIOBO) 10.2, 12.1.1
USING (3APEICPBHPOBAHHOE CITOBO) 1. enteiieeeaeesettieteeesesesasasseas e ssssssse e as et stsbeensaan aassnse e s am esmsssssessaas aeanssanbeenn seesnsans 10.2
whete (32PE3CPBHPOBAHHOE CITOBOY ... vutitieieaseiettieteeeseeessasseseas e essasaaseasasassesbesan aassssnseseaean ssmsssssaaeaas aeenssanseenn seennsans 12.8

with (3ape3epBipOBANHOE CIIOBO)
BILITEIMOCTD vt taeaseustastesssseesssssss e se s aassssbs o asessbasbe e s e s eamaban e £n e na ehs s £ e o8 £h s b 4s e s 4 em a4 b asbn £ asna s na ks s £ o ed ohisbssbaa an sbn b asbnsnssts
EEOTATTHIS - ¢+t eete e e e tteeeeean essaas e se e am euens e s e easasse e e s easmss s sa2e e am esnssa 2 aa eas s se e e s em easansa2eaa e aa am ssnsee s en et banbeneaeannssanbeans

OBTTACTD TBIICTBII .ttt ie et et et e e et e et et ee e e et e e et e e et e et eete e st e e e eae e et e et ee e e et st e e s e e e e e m e e on e e s st n e e e aeameeemm e e en e aenaanans
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