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NpeaHa3HavyeHue

Cneuudmkauma CemaHTtudeckoro NHTepdelica k sa3biky Aga (Ada Semantic Interface Specification,
ASIS) [ASIS] - aTo HoBbIM cTaHdapT MexayHapogHown OpraHusaumm no CtaHgaptusaumm, obnactb
MHMpOpMaLMOHHBIX TEXHONOMMI, pasaen A3bIKoB NporpaMMUpPOBaHNSA, UX OKPYXKEHUI N NPOrPaMMHbIX
nHtepdencos k cuctemam (ISO/IEC 15291:1999).

B cooTtBeTcTBUM € ochmumanbHbiM onpeaeneHunem, ASIS aenseTtca nHTepdencom mexagy nporpaMmm-
HbIM OKpyxeHuneMm n3blka Aga (cMm. [RM95]) n nHCcTpymeHTamu, Hyxgatowmmucs B nHdopMaumumn 13
3TOro okpyxeHusi. ASIS aBnsieTcsa OTKpbITON cneundmkaumen nHrepdencHon GubnmoTekn, npeno-
CTaBnsoLLEen 4OCTYN K Takon nHdopmaumm cpegctsamM nogaepxku nporpamMmHon nixeHepmm (CASE)
n paspabotumkam npunoxeHun. Mutepdenc ASIS 6bin paspaboTtaH He3aBUCUMbIM OT AeTanewn pea-
nuM3auMn nNporpaMmmMHOro okpyxeHust Aga, obecneunBasi TeM cambiM NEPEHOCMMOCTb UHCTPYMEHTOB
NPOrpaMmHON MHXeHePUK 1 0CBOBOXAAA NX pa3paboTyMKoB OT HEOOXOAMMOCTU MOHUMAHWA aeTanen
KOHKpPETHOW peanusauum nporpaMMHOro OKpyXeHus Aaa.

3T0T UHTEepbenc No3BonsieT yNpoCTUTbL NOArOTOBKY CPEACTB aHanmsa TeKCTa NPUNOXKEHUA Ha SA3blKe
Afa, Takux Kak TpaHCNATopbl, NporpaMMbl HaBUrauum no TEKCTY, CPeAcTBa KOHTPOMNS CTUMS KOAMPO-
BaHUSA, NHCTPYMEHTbI ANsi PECTPYKTYpM3aunmM UCXOOHOIo TEKCTa, reHepauum OOKyMeHTaumu, obpar-
HOW WHXEHEepPWU, BbIYUCIIEHNS] Pa3nMYHbIX METPUK, reHepaumnyn TeCTOBbIX HAboOpOB, aBTOMAaTUYECKOro
JoKasaTenbCTBa KOPPEKTHOCTU, N MHOTUX OPYrnx. HecMoTps Ha Hanuume MHOrOYMCMEHHbIX YHMUBEp-
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carnbHbIX MHCTPYMEHTOB Takoro poaa, Hepeako BO3HMKAeT HEOOXOAMMOCTb pa3paboTkn aHaNorM4HbIX
WHCTPYMEHTOB ANsi Y3KOCMNELMannaMpoBaHHbIX HyXa. Bce aTn MHCTpyMeHTbl 00beanMHAET TOT (haKkT,
YTO B XOA€e CBOEW paboTbl OHM MCMOMNb3YHT COBOKYMHOCTb JIEKCUYECKON, CUHTAKCUYECKON N CEMaHTU-
YecKkon MHopMaLmm, KOTOPYHO KOMNUINATOP s3blka NortyyaeT B npouecce pasbopa nporpammel. B pe-
3ynbTate pa3paboTymkm 3TUX MHCTPYMEHTOB BbIHY>KAEHbI Peann3oBbiBaTb 3HAYUTENBHYIO YacTb KOM-
nunsaTopa, YTO NPUMBOAUT K 3HAYMTENBHOMY POCTY BPEMEHHbLIX U (DUHAHCOBLIX 3aTpaTt Ha pa3paboTky
WHCTPYMEHTOB 1 PE3KOMY CHWXEHUIO X HaaexXHOCTU. Kpome Toro, Takue MHCTPYMEHTBI, KakK NpaBurio,
He NepeHoCUMbI Ha pyrue nnaTgopmbl.

O6nactb npumeHeHns ASIS cTtaHoBUTCS Bonee NOHATHOM C y4EeTOM CrleayoLmnx ero CBOWCTB:

» ASIS - nHTepdernic "Tonbko Ana YteHns” (read-only); MHLIMKU crioBamu, Nonb3oBaTenb MOXET Mo-
nyyaTb uHopmaumio M3 ASIS-OKpyKeHUsl, HO He MOXEeT U3MEHHATb COAEePKMMOE KOMMOHEHTOB
OKPY>XEHMS.

« ASIS npegocrtaBnsieT TOSIbKO CTaTUYECKM onpenenumyto MHopMauuio O NporpamMmax Ha si3blke

Apa.

« ASIS gaBnsieTcs NonHoN 6MGNMOTEKON 3aNpPOCOB MO OTHOLUEHMIO K CUHTAKTUKO-CEMAHTUYECKOWN UH-
dopmaummn s3bika Aga: ASIS npegocTaBnseT BCHO CMHTAKCMYECKYHD M 6a30BYyH) CEMaHTUYECKYHO
WMH(popMaLMo 0 NporpaMmmax; nobasi cemaHTU4eckas 3aBUCUMOCTb, He AOCTyNHas NPsiMbIM BbI30-
BOM HekoToporo 3anpoca ASIS, BbluMCIMMa HEKOTOPOW KOMOMHaLMEN 3anpoCcoB.

+ 3a Uckni4veHMeM HEKOTOPbLIX 3aBUCMMOCTelN OT peanu3dauun, ASIS npegoctaBngeT nHpopMaLlmo
O nporpamMmMax B BbICOKOYPOBHEBbLIX TEPMUHAX, HAXOOsALWMXCA B XopoLlem cooTBeTcTBuM ¢ [RM95]
N SBMSIOLLMXCS MO CBOEW NPUPOAE HE 3aBUCUMbIMW OT peanusaumn TpaHcnsitopa ¢ Agbl n NHTep-
denca ASIS.

B uxnreopelc vezaeucumol 0azoadoney % CE
HOXOOHE S
TEKCTE H3 codet SRyt i aogal
an fina KOMAMAATOpR FTOR LT ML i yTE S$
nepegHers
nnaua prmreacheie 4515 % EE

Purc. 1. Fone wHTepdenca ASIS & pazpafioTie cpefcTE NparpaMMHON HHE @HEpHH
AsHK3 Ana.

Ucxopsa m3 atmux ceoncTB MHTepdherica CTaHOBUTCS NOHATHBIM, 4TO ASIS saBnseTcsa npyenekaTensHon
nnaTtgopMon Ansa peanusaumm BblllenepedncrieHHbIX cCpeacTB aHanmsa Tekcta nporpamm. ASIS kom-
neHcmpyeT TPYOOEMKOCTb pa3paboTkM MOOOOHBIX MHCTPYMEHTOB U MOXET 3HaYUTENbHO YCKOPUTL U
YyNpOCTUTL NX pa3paboTky Gnarogaps ToMy, YTO pa3paboTymMK MOXET LEeNIMKOM COCpeaoTOouUTLCS Ha
coaepkartenbHon Yactu nporpammsbl. NMoseneHne nogobHoro CtaHgapTa xapakTepu3yeT HOBbIN Lar
B HanpaeneHuy nonynsipHon B nocriegHee BpemMs Mogenu pa3paboTkM MHCTPYMEHTOB Ha 6Gase npo-
MeXyTOYHbIX NpeacTaBneHui nporpammel (puc. 1).

UcTopusa paspaboTku

B Hauvane gekabps 1998 roga TexHuyeckui kommuteT BceMupHOW opraHv3aumm no ctaHgapTusauuu
npoBen guHanbHoe ronocoBaHne No NpoekTy ctaHgapTa ASIS. 310 - gonroxgaHHoe cobbiTne B 06-
nactv nporpaMmMmpoBaHusa Ha sidblka Afa, Tak kak paboTa Hag crtaHgaptusaumen ASIS Begetcsa ¢
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1993 .

B HMBLL MI'Y ¢ 1994 roga paspabatbiBaeTtcs peanusaumst ASIS gns tpaHcnatopa GNAT ¢ sa3bika
Apga. Cuctema nporpammupoBaHua GNAT goctynHa npakTtudecku Ans BCeX COBPEMEHHbIX nnart-
¢opm. CywectByeT cBoboaHO pacnpocTpaHsemast Bepcus cucteMbl GNAT, koTopas nepuogmyecku
obHoBnsieTcs. Ha cerogHs Tekywas peanusaumsa ASIS gns cuctembl GNAT, npegcraenstoLwasi cobow
Hambornee MOMHyK peanusauunio 3Toro MHTepdeica, BkNOYeHa B HAbop CpeacTB, NOCTaBNsEMbIX B
coctaBe guctpubytmea CIT GNAT. Npynna paspabotumkoB 13 HMBL, MY npuHsina akTMBHOE y4dac-
TVe B NOAroToBKe cTaHaapTa ASIS.

ApxuTeKkTypa n cTpoeHue nHtepcgenca

UHTepdenc ASIS, onpeneneHHbi kak Habop NakeToB Ha s3blke Aga, NpeacrasnseT cobon 6udnmo-
TeKy abCTpakTHbIX TUMOB AaHHbLIX U onepauui Hag Humu, obecrnevmBaroLwmnX BbICOKOYPOBHEBbLIN OO-
CTYN K CUHTaKCWMYEeCKONW W CeMaHTU4eCcKon WMHopMauuu, coAepxallencsa B aHanuM3umpyemoun npo-
rpamme. [Nporpamma, HyxgaroLlascs B Takon MHopMaLmm, KOMAUNUPYETCS B KOHTEKCTe BnbnmoTeku
ASIS 1 B pesynbTaTe nonyyaet AOKYMEHTMPOBAHHbLIN, CTAHAAPTHBLIN AOCTYN K CUHTAKCUYECKOWN U ce-
MaHTMYeckoln cTpykType. [Npn aTOM NpunoxeHusi, co3ngaHHble Ha 6ase ASIS, OyayT nepeHocUMbI He
TONbKO Mexay nnatdopmamMu, Ha KOTopbiX cyulectByeT ASIS-COBMECTUMBIN KOMMAWUAATOP, HO W
MexXay KOMNUASITOpaMu, HECMOTPS Ha TO, YTO BO3MOXHbI OFPOMHbIE Pa3nnynst BO BHYTPEHHUX Npea-
CTaBIIEHUSAX OAHHbIX B 3TUX KOMMNUSTOPaX.

OcHoBHbIe TUnbI AaHHbIX ASIS

OcHoBHble abcTpakTHble TUMbl AaHHbIX VIHTepdenca, obecneynBatowwme oTobpaxeHne Takmx noHs-
TR A3blka Aga, Kak NporpaMMHOE OKPYXeHWe, SNeMeHT KOMNUMASALUKN, CUHTaKCUYECKUA SNEMEHT, UC-
XO[OHbIN TEKCT, peannsoBaHbl Kak NpMBaTHble TUMbI A3blka Ada. BaxxHenwmmMmn 13 HuX ABNA0TCS:

* Context (KoHTeKCT) - orpaHWyYeHHbI NpUBaTHbBINA TUM, CRYyXalun Ang 3agaHns MHOXeCTBa aHanu-
3UpyeMbIX MOAYNen U3 MPOrpaMMHOIO OKPY>KEHUSI.

+ Compilation_Unit (EanHnua Komnunsauun) - npMBaTtHbIA TWM, SBRAOWNACA abcTpakunen anemMeH-
TOB KOMNUASLUN.

* Unit Kinds (Tunbl EagnHuy Komnunsumu) - Habop nepeyncnumblx TUMOB, ONMUCHIBAKOLUX pasnny-
Hble TUMbl MOAYMEN KOMMUIALUN.

+ Element (OnemMeHT) - NnpMBaTHbIA TUN, ABMASOWMIACA abCTpakumen CyLHOCTEN BHYTPU CUHTaKCU-
yeckoro gepeBa. MHOXeCTBO BCeX ONEMEHTOB, COOTBETCTBYIOLMNX PA3NNYHbIM CUHTaKCUYECKUM
KOHCTPYKUMAM AaHHoW EauHvubl Komnunsummn, aBnseTcs HenocpeAcTBEHHOM abcTpakumen ca-
MOro CMHTaKCU4EeCKOro AepeBa u HasbiBaeTcs depesom dnemeHmoe ASIS nnn npocto depesom
ASIS.

* Element Kinds (Tunbl OnemeHTa) - Habop nepeyYncnumbiX TUMOB, OTODpaXxalLWwmux Kraccudmka-
LMK CUHTAKCMYECKNX KOHCTPYKTOB sidblka Aaa.

*  Program_Text (TekcT nporpamMmel) - TUM AaHHbIX, NPEACTaBNAOLWNIA NCXOLHbIN TEKCT NPOrpamMmbl;
oTobpaxaeTcsl Ha cTaHgapTHbIA Tun Wide_String.

Hwxe no TekcTy, roBops 06 abCTpakTHbIX TMNax, ONUCaHHbIX B VIHTepdence, bygem ncnonb3oBaTtb
Ha3BaHuA, yKa3aHHble B cKobOKax.



Knaccudumkauma dnemeHTOB.

B WHTepdernice ASIS onncaHa crioxHasi MHOTOYpOBHEBasi nepapxus nepevncrnmmbix Tunos *_Kinds,
HasblBaeMbIX KiiaccughukayuoHHbiMU. OTAenbHbIE KINacCUMUKALNOHHBIE TUMbl B 3TOW Mepapxun Co-
OTBETCTBYIOT Pa3fMYHbIM KaTeropnsiM CUHTaKCU4ECKNX INIeMeHTOB fA3blka Ada, a nuTtepansl 3Tux ne-
PEeYnCnUMbIX TUMOB COOTBETCTBYIOT pasnuyHbiM MeTanepemeHHbiM BH® asbika Aga, Takum kak O6b-
saBneHune_llaketa, OnepaTop_llpucBanBaHus, BoizoB_ PyHKUUK 1 T.0.

[nsa noboro dnemeHTa npumMeHUM Habop KrnaccudgukaumoHHbIx 3anpocoB *_Kind, npy nomoLum KoTo-
PbIX MOXHO Y3HaTb, Kakyld CMHTAKCMYECKYID KOHCTPYKLMIO aHanu3mpyemow nporpammbl COOEPXKUT
OaHHbIN QNeMeHT, TO eCTb KakoBa ero nosvums B knaccudukaunoHHom nepapxun. Kak npasuno, He-
06x04nMO BbI3BaTbh HECKOSbKO TakmMx 3anpocoB, NOCneAoBaTENbHO KOHKPETU3UPYHIOLLUX ero No3nLmio.
Hanpumep, onsa onpegenenusi, YTo ANemMeHT COOEepXUT OMUCaHUE CCbINTOYHOro Tuna, HeobxoaMMo
BHayarne npumeHuTb K Hemy 3anpoc Element_Kind, koTopbin BepHeT 3HaudeHne A_Definition Tnna
Element_Kinds, o6o3Havatollee, 4TO QreMEHT COOEPXUT HEKOTOPOE onucaHue. 3atem Heobxoanmo
npumennTb 3anpoc Definition_Kind, BosBpawatowmn 3HadeHne A Type_ Definition, ykasbiBatolee,
4YTO JnEeMEeHT codepXuT onucaHue Tuna. Janee npugeTcd npumeHuTb 3anpoc Type Kind, 4TOGbI
y3HaTb, Kakoro MMeHHO Tuna 3To onucaHue, N HakoHel, Access_Type_ Kind, 4Tobbl y3HaTb, Kakoro
WMEHHO CCbISTOYHOro TUNa.

Uepapxua naketoB ASIS

UHTepdenc ASIS onpegeneH kak nepapxust cneundumkaumn godvepHux naketoB Aga. Hwke gaHo
KpaTkoe onvcaHue pas3nuyHbiX naketoB VIHTepdenca, B3sitoe ns [ASIS].

Asis. - BepxHuUI nakeT nepapxmn. OnpeaensieT ocHoBHble abcTpakumm ASIS - KoHTekcT, EauHuua
Komnunsauumn n 3nemeHT. Takke BBOAUTCA HAbop nepeuvncnmmblx TUMOB, onpeaensowmnx knaccudm-
KaLMOHHYI0 nepapxuto AnemeHToB n EgnHuy Komnunauun. MNakeT He cogepXnT 3anpocos.

Asis.Implementation. - cogepxut 3anpockl ans paboTbl ¢ peanusaumen nHTepdenca: nimumanmaa-
uns u cuHanusauus, nonyvyeHne u cbpoc guarHoCcTMdeckon MHgopMauun. Ero goyepHuin naket
Asis.Implementation.Permissions cogepxut 6ynesckve 3anpockl, oNpeaenstoLwme, Kak pag peannsa-
LMOHHO-3aBMCUMbIX 3aMpOCOB peanu3oBaH B JaHHOW peanu3aumu.

Asis.Ada_Environments. - cogepxuT 3anpocbl Ans pabotbl ¢ KoHTekctamm ASIS: cBasbiBaHue U
06pbIB cBs3bIBaHUst KOHTEKCTa ¢ Aga-oKpy>XeHUeM, OTKpbITHE U 3akpbiTne KoHTekcTa.

Asis.Compilation_Units. - cogepxuTt 3anpocbl ansa paboTsl ¢ EanHmnuammn Komnunauuu: nonyyenune
EgunHny n3 KoHTekcTa, BHelWHWe cBorcTBa EQnHML, HEKOTOpblE ceMaHTUYeCcKMe 3aBUCUMOCTIN Mexay
EguHnuamm, Hanp. nepexod oT cneundukauum K Teny n obpaTHo.

Asis.Compilation_Units.Relations. - cogepxuT 3anpockl, Bo3BpaljamLline ceMaHTU4eckMe 3aBuUCK-
MOCTU Mmexgy EauHuuamu, Hanp. Bce EQnHMLLI, UCnonb3yemMble JaHHON.

Asis.lterator. - cogepxut mexaHmam Traverse Element ons ntepaumoHHoro obxona nepesa 3Ane-
MeHTOB ASIS. 3T0T MexaHM3Mm siIBNSeTca PyHOAMEHTANbHbIM KOMMOHEHTOM GOMbLIMHCTBA MPUIOXe-
HuU ASIS. Tak Kak OH Takke COCTaBMsEeT BaXKHYI YacTb MHCTPYMEHTOB pa3paboTaHHOW B pamMKax Ha-
cTosilwen paboTbl CUCTEMbI TeCTUpoBaHMA peanu3auun ASIS, o Hem OygeT nogpobHee pacckaszaHo
HUXe.

Asis.Elements. - cogepxuT 3anpocbl Ans paboTbl ¢ AneMeHTaMuM M peanu3auuyM MX OCHOBHbIX
CBOWCTB: LU/030BbIe 3anpockl Ans nepexoda oT abcTpakuny EguHunubl kK abeTpakumm 3nemeHTa, 3a-
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npockl, onpeaensoLme nornoxeHne AnemeHTa B KnacCUUKaLMOHHON nepapxumn, 3anpockl, BO3Bpa-
LwatoLwme Ans gaHHoro dnemeHTta obbemniolue ero AnemeHT n EauHnga Komnunaumn., MNakeT Takke
COLEPXUT 3anpockl Ans paboTbl C AUPEKTUBAMU KOMNUASTOPY (T.Ha3. Nparmamu, pragmas).

Asis.Declarations, Asis.Definitions, Asis.Statements, Asis.Expressions n ASIS.Clauses . - kax-
p,bll7l M3 3TUX NakeToB COAEPXUT 3anpochbl And pa6OTbI C COOTBETCTBYHOLUM TUNMOM SJ'IeMeHTOB, T.e.C
OnemeHTamu, NpeacTaBnaoLLNMU 0O6bABNEHNS, ONUCAHNS, ONEepPaTopbl, BbIPAXEHUSA U yKa3aHuUs, CO-
OTBETCTBEHHO.

Asis.Text. - cogepxuT 3anpockl, Bo3BpaLljawoLlme nHhopmMaumo 06 NCXOAHOM TEKCTOBOM MpeacTaB-
nenun Egnnny, Komnunsumm n 3nemeHtos ASIS.

Asis.Exceptions. - onuceiBaeT ncknoyeHus, Bo3byxaaemele HTepdgericom ASIS.
Asis.Errors. - onucbiBaeT BO3MOXHble OLLINGOYHbIE cOCTOSHNA ASIS.
Asis.lds. - cogepxuT 3anpocbl Ans paboTbl ¢ abcTpakumnen MoeHTudrkatopa dnemeHTa.

Kpome TOro, B coctaB wuepapxum naketoB WHTepdenca BxoasaT OBa HeobasaTenbHbIX MNakeTa,
Asis.Data_Decomposition n Asis.Data_Decomposition. Portable_Transfer.

Ucnonb3oBaHue ASIS

MoHsaTne ASIS-npunoxenus (ASIS Application)

ASIS-npunoxeHvem HasblBaeTCA BCsAKas NporpaMmMmHasl cuctema vunm Habop nporpammHbiX KOMMO-
HEHTOB, KOTOpas ucnonb3dyeT 3anpockl ViHTepdenca ASIS agna nonyveHus nHdopmMaumm o nobom
Habope nporpamMmMHbIX KOMNOHEHTOB Ha s3blke Aa.

NMoHsaTne n HasHavyeHne KoHtekcta ASIS (ASIS Context); paboTta c
KoHTekcTamu

B cooTtBeTcTBMM ¢ [RM95], KOMNUNSAUMOHHOE OKpyXeHue s3bika Aga onpegensetcs Tak (n.10.1.4(1)):
"Kaxgbli Modynb KOMNUAAUWMW, NepedaHHbIi KOMAUASTOPY, KOMNUAMPYETCA B KOHTEKCTe pasgena
OMNUCaHN OKPY>KEHUS (MU NPOCTO OKPYXEHWS), KOTOPbIV ABMASETCA KOHUEeNTyarnbHbIM pa3genom onu-
CcaHui, hOPMUPYIOLLIMM Camyto BHELLHIO 00nacTb onncaHum noboro KOMNUNALUMOHHOIO KOHTEeKeTa."
OpHako, MexaHu3Mbl CO34aHNs KOMMNUMSLMOHHOMO OKPYXXeHWs 1 gobasneHus/yganeHms eanHuL, Kom-
NUNALUN BHYTPU OKPYXXEHUS 3aBUCAT OT peanusauum komnunatopa. CooTBeTCTBEHHO VHTepdpenc
ASIS HyxgaeTcsa B 3agaHum nonb3oBaTtenem (T.e. ASIS-npunoxeHnem) KOMMUNSALMOHHOTO OKpYKe-
HUS.

Ong aMynsumm KOMMAUISLMOHHOIO OKpyXeHust B pamkax ASIS cnyxuTt KoHTekcT. KoHTekcT onpeae-
nseT Habop eguHUL, KOMNUNALMK U KOHUTYPALMOHHBLIX AMPEKTUB KOMNUNSTOPY, Noanexalumx obpa-
6oTke ASIS-npunoxeHnemMm. ®aktudeckn KoHTekCT npepctaBnseT n3 cebs "Touky 3penus” Ha Apa-
okpyxeHue. ASIS TpebyeT oT nonb3oBaTens 3agaHnst 3TON "TOYKM 3peHns” mocpeacTBOM onepauun
cBasbiBaHUA KoHTekcTa C Afa-okpyxeHuem, BblnonHAemon 3anpocom Asis.Ada_Environments.
Associate (cm. puc. 2). Cnocob yctaHoBneHust cBa3n mexay KoHTekcTom u Afa-okpyXeHnem SABns-
eTCsa peanv3aunoHHO-3aBUCUMbIM, HO nocrne 3Toro ¢ KOHTEKCTOM MOXHO obpaluaTbcsi NepeHOCUMbIM
ob6pasom. Nocne BbINOMHEHWs onepaunn cBs3biBaHUsA KOHTEKCT formkeH BbiTh "OTKPLIT" NocpeacTBOM
BbINonHeHust 3anpoca Asis.Ada_Environments.Open. Mocne 3Toro mMoryt Mcrnonb3oBaTbCs 3anpochl
ASIS, npepocTtaBnsowme mHdopmauuo o cogepxumom KoHTekcta. CyliecTBylOT Takke KOMaHAbl
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3akpbiTua KoHTekcta n obpbiBa cAsbiBaHns (Close u Dissociate).

A0d - OKIEHHE

ASIS- Associate (...)
MR CHEHM E

Zanpockl
ASIS

Prc. 2. BravMocease A0 okpvE eHHA W KoHTereTa ASIS.

Taknum 06pa3om, 3a MUCKIMIOYEHNEM IK30TUYECKUX CNyvaeB, OCHOBHOM uukn ASIS-npunoxeHus sBns-
eTcs crneayoLwmm:

with Asis.Ada Environments;
My Context : Asis.Context;

Asis.Ada Environments.Associate
(My Context, "My Context", "<napameTpel CcBA3bBaHUA>") ;
Asis.Ada Environments.Open (My Context);
<BBIMOJIHMTE IeNCcTBMA C KoHTeKCTOM>
Asis.Ada Environments.Close (My Context);

Asis.Ada Environments.Dissociate (My Context);

MpunoxeHne MoxeT paboTaTb C HeckonbkuMu KoHTekcTamu (T.e. Toukammu 3peHust Ha Agda-
OKpPY>X€HNe) OAHOBPEMEHHO.



EanHuuybl komnunauyum (Compilation_Units); pabota ¢ EauHnuammn
KOMNUAAUNMn

Tun Compilation_Unit sBnsieTca normyecknm 3KBMBANEHTOM MOHATUA €AUHULbI KOMNUNSUMA A3blKa
Apa. OH oToOpakaeT npakTU4Yeckun BCe CBOWCTBA €AMHMUL, KOoMnunsaumu, onmncaHHble B [RM95], a
TaKke NpeaocTaBnsieT OOCTYM K HEKOTOPbIM CBOMCTBaM (PU3NYECKUX €AMHUL KOMMUIIAUUN OAaHHOW
Apa-peanusauumn (TakuM Kak BpeMsi MOCnegHero N3MeHeHus, UMsi MOAYIISi UCXOOHOro TeKkcTa, COoOoT-
BETCTBYIOLLEro eQUHNLIE KOMMUAALMK, U T.0.).

Compilation_Unit npeacraBnget eguMHULy KOMNUNAUMW Kak edunHoe uernoe, "4epHbln Aawmk". Bos-
MOXHa Aekomno3numsi EanHny komnunsauum Yepes abeTpakumio OreMeHToB.

CprKTypHaFI aAekomno3numa EauHny komnunauun. dnemMeHTbIl

[lna npeacTaBneHns CTPYKTYPHbIX KOMNOHEHTOoB EauHny, komnunsaumm cnyxut tun Element. OH aBns-
€TCS NOrMYeCcKUM 3KBMBANEHTOM MOHATUS CUHTAKCMYECKOW KOHCTPYKUMM A3blka. K aepeBy Onemen-
TOB, COCTaBAOLLNX KOHKPETHYH EANHMLY KOMANNALUK, MOXHO NONYyYUTb AOCTYN NPU MOMOLLM LUSIHO-
3oBoro 3anpoca Asis.Elements.Unit_Declaration, nossonstowero ot EgUHULLI KOMAMAALUK NEPENTU K
KOpHEBOMY Y35y AepeBa.

[nsa nepexoga BHM3 MO BeTBAM depeBa mcnonb3ytotea 125 3anpocos ASIS, npubnunsmtensHo cooT-
BETCTBYIOLLMX BblpaxeHusm BH®, onuceiBatowen a3bik Aga [RM95 cekuna P.1]. Hanpumep, 3anpoc
Loop_Statements nossongaeTt nepentn ot AnemeHTa, NpeAcTaBnsioLero onepaTop Uukna, K Crmncky
onepaTopoB Tena uukna.

Kpome 3anpocoB, OCyLLeCTBASIOWMX Mepexoq no OepeBy CBepXy BHWU3, MMEEeTCH Takke 3anpoc
Enclosing_Element, nepexoasiimini B o6patHOM HanpasrneHuu.

3T 3anpockl HasbIBaOTCS 3anpocamu CMpyKmypHol GeKoMmosuyuu, VNn NpoCTo CMpPYKMypHbIMU
3anpocamu.

CemaHTMYyeckue 3aBucumoctu mexay EaumHuuamu komnunsauum wm
Mexay dnemMeHTamum

PaccmoTpeHHble Bhbille 3anpockl CTPYKTYPHON AeKOMNO3uLUMW NpeaHasHaveHbl Ans pa3bopa cuHTak-
cuyeckon cTpykTypbl Aga-nporpaMmel. B gononHeHne k Hum, ASIS npegoctaBnaeT Habop 3anpocos,
MO3BOMSAOLWLMX NepexoauTb OT OnemeHTa K OrneMeHTy Mo CEMaHTUYECKMM CBA3AM. Tak, Hanpumep,
3anpoc Corresponding_Name_Declaration no3sonset nepenT OT UCNOSIb30BaHUA HEKOTOPOro MAEH-
TudmkaTopa K ero o6 bABMEHNIO.

Takune 3anpocbl Ha3blBaAOTCA cemMaHmu4YecKumu.

TekcToBble npeacTtaBneHns AnemeHtos ASIS.

B3anmocessb Mexay nepapxuen InemeHToB ASIS M MX npencraBrneHnMeM B BMAe MporpamMbl Ha
A3blke Aga yctaHaBnmBaeTca Tunamm Program_Text, Span, Line n 3anpocamu, Haxogawumucs B na-
ketax Asis.Text n Asis.Text.Lines. CyliecTtByeT BO3MOXHOCTb NOMy4YMTb UCXOAHbIV TEKCT Bcen Eam-
Huubl Komnunaumm (3anpoc Compilation_Unit_Image), npoussonbHoro 3nemeHta ASIS (3anpoc
Element_Image), a Takke noodbIX copepatenbHbIX TePMUHanbHbIX 3MNeMeHTOoB
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(Defining_Name_Image, Name_Image, Value_Image n 1.1.)

arction F (..) retum
-

o MTIUY 2o R G2 R2h

p| & PFunchon Call

T M2 s/ obge3
«F (e |

Prc. 2. OcHOBHEE THNE ONepAUMA O 3HAYEHHEM THNA 30 eM e HT,
OMKE aHHE & MaTe Db ek am

Aarod o] LR

OcHoBHble aencTtsus, onucaHHble UHTepdencom ASIS ana sHavyeHun Tuna OnemeHT, nokasaHbl Ha
puc.3.

O6xoan AepeBa CUHTakcuyeckux OIrnemeHToB (element traversal).
Mpouenypa Traverse_Element

3anpockbl CTPYKTYPHOM AEKOMMO3ULUKN KaXabli MO OTAENbHOCTM MMEKT O4YeHb HebOomnblIoe MHO-
>KecTBO TUMNOB aﬂeMeHTOB, OnAa KOTOPbIX OHU NMPUMEHUMbI. I‘IpaKqueCKm HEeBO3MOXHO yCTpanBaTb B
ASIS-NpUnoXeHUaX CNOXHblE MHOTOYPOBHEBbLIE LEMOYKM CTPYKTYPHbIX 3arnpocoB M OnepaTopoB
YCIIOBHOIO nepexofa Ans BCEro MHOXECTBa BO3MOXHbIX B pamMkax gaHHoro ASIS-npunoxexus cny-
yaeB. EctectBeHHee Obino Gbl BOCNONb30BaTbCA MEXaHWM3MOM aBTOMaTuM4eckoro obxoda AepeBa
OnemMeHTOB, NPOBEPSISt B KAXOOM Y3Ne, UHTEPECEH MW AaHHbIA DNEMEHT AN NPUNoXeHus, 1 npeto-
CTaBnsAs COOTBETCTBYHOLLYH 0OpaboTKy.

Tako mexaHu3M npegocTaensaetcsa VHTepgencom ASIS B Buae naketa Asis.lterator, koTopblli co-
OEepXuUT HacTpamBaeMyto npoueaypy Traverse Element, npuHumatowyto dnemeHT ASIS B KayecTtse
napameTpa U BbINOSHSAOLWY peKkypcuBHbI obxon OoepeBa ONEMEHTOB, YKOPEHEHHOrO B OaHHOM
OnemeHTe. lNMpuHuMnuanbHas cxema ee paboThbl 3akntovaeTcss B NocrneaoBaTeNlbHOM MpPUMEHEHUMN
anroputma obxofa K KOMNOHEHTaM aHHOro OnemeHTa (T.e. OnNemMeHToB, BO3BpaLlaeMbiX BCEMU 3a-
npocamu CTPYKTYPHON AEKOMMO3ULUK, MPUMEHUMBIX K OnemMeHTy AaHHoro Tuna). OyepeaHon Takon
war obo3HavyaeT norpyxeHne obxopa Ha bonee rmybokun ypoBeHb gepeBa. B koHeyHom wTore, Bce
OnemMeHTbl 0Ka3bIBalOTCHA NOCELLEHHBIMM POBHO OAMH pa3, CBEPXY BHU3 CrieBa Hamnpaso.



l.Pre 1d.Paost

Z2.Pre 9.FPo=t
3.Paost

5. Pre T.Pre
6. ozt g.Pozt

Fric. 4. MNopagor ofxop3a AnemedHToE ASIS W ERE0E NONESOEITENECK ML NpOLESYR
HacTpaHedeMod npougaypod Traverse Bemernt (urdpa okono onepauqu

YEAZHEIET HOMEP WaArd, H3 KOTOPOM OH3 OCYLL & CTENA &To

Mpouenypa Traverse_Element Bbi3biBaeT cosgaBaeMble nonb3oBatenem yHkumn Pre_Operation u
Post_Operation, Bbi3biBaeMble COOTBETCTBEHHO B Havare 1 B KOHLe 06xoaa CMHTaKkCMYecKoro noaae-
peBa, YKOPEHEHHOro B Tekylem JnemeHTe (puc.4). BHyTpb 3TUX onepauunin nonb3oBaTtenb U A0MKEH
NoOMecCTUTb Kof, obecneynBaromn o6paboTky nocellaemblix AnemeHToB. NMonb3oBaTensckne npoe-
Aypbl MOryT Takke AaTb ykasaHue npoueaype obxoga He norpyxatbCs B Tekyliee nogaepeso
(Hanpumep, ecnu OHO 3aBeJOMO HE COAEPXKMUT Noanexaiimx o6paboTke aNeMEHTOB) UMM MOMHOCTLIO
npeKkpaTuTb PEeKypPCUBHBIA 0BXOA.

I'Ipep,CTaBneHMe HeABHbIX 3JIEMEeHTOB U pe3yribTaTOB KOHKpeTu3a-
UM HactTpanBaeMbIX Mop,yneﬁ

B npouecce o6bi4HON AEKOMMNO3MLUKN MPOrpaMMbl BO3MOXEH AOCTYMN TOMbKO K Tak Ha3biBAaeMbIM SIB-
"HbIM" DnemMeHTam, TO eCTb JfieMEHTaM, COOTBETCTBYIOLLUMM CUHTAKCUYECKUM KOHCTPYKLUMSM, SIBHO
NPUCYTCTBYHOLLUM B TEKCTE aHaNM3MpyemMon nporpammbl. ATMM, OOHAKO, HE UCYEPNbIBAETCHA BCE MHO-
XECTBO JNEMEHTOB, KOTOPOe MOXET BbITb NONyYEHO ANA AaHHOro Moaynsa npu nomowm UHTepdeica
ASIS.

Kpome siBHbIX dnemeHToB, ASIS npenocTaBnsieT BO3MOXHOCTb AOCTYMNa, BO-MEPBbIX, K HESBHLIM CUH-
TAKCUYECKUM KOHCTPYKLIMAM, TO €CTb KOHCTPYKLIMSAAM, KOTOPbIE OTCYTCTBYIOT B TEKCTE MPorpaMmbl, HO
HEesIBHO HaXOAATCA B HEM B CUMY CEMaHTMKM OPYrMX KOHCTPYKLUWIA, U, BO-BTOPLIX, K DNeMeHTaM, cooT-
BETCTBYIOLLMM pacLUMpeHUsIM HacTpansaemblX MOAYNeN.

[locTyn K COOTBETCTBYHOLUMM Yy4acTKaM CUHTAKCUYECKOrO AepeBa BO3MOXEH Yepe3 CeMaHTUYecKue
3anpochbl, NPUMEHSAEMbIE K BHbIM CUHTAKCUYECKUM KOHCTPYKLMAM, NPUBOSSALLNM K MOSBEHNIO HEAB-
HbIX NN paclIMpeHHbIX. Tak, Hanpumep, Ana nepexoa K cneumdukaumm naketa, nosly4eHHOro npu
pacliMpeHMn HacTpaMBaemoro naketa, HeoOxoAMMO BoOCMoNb3oBaTbcsA 3anpocoM Corresponding
Declaration, npyumeHsieMbli K QneMeHTY, COOTBETCTBYIOLLEMY CUHTAKCUYECKON KOHCTPYKUMWU pacluu-
peHus (T.e. umetowweMmy Tun A_XXX_Instantiation). OnemeHT, NONyYeHHbIV NP 3TOM, SABMASETCHA KOp-
HEBLIM B AepeBe, COOTBETCTBYHOLEM creumdukaumm pacluMpeHHoro nakeTta. HaumHas ¢ atoro 3ne-
MEHTa, BO3MOXHa 00blvHas eKOMMNOo3MLmMsa 3TOro nogaepesa ctaHAapTHbIMKU cpegcTeamm ASIS.

Peanuszauumn ASIS



HecmMoTpsa Ha MonoZocTb cTaHdapTa, NepBble ero peanusauuy (MNv peanusauum ero NpoMexXyTou-
HbIX PEBU3UIA) yke CYyLLEeCTBYIOT. [lpyrne HaxoasTcsa B cTagun paspaboTku.

Mepebin npototun peanusaumm ASIS-for-GNAT Obin npeactaBneH Ha MexayHapogHOM KOHbepeH-
umn Tri-Ada'96. dupma Rational npegnaraet peanunsauuto ASIS ans CIT Apex, npudyem obellaetcs
Takke obpaTHas coBmecTumMocTb ¢ ASIS 83. dupma Aonix npegnaraet peanusauuto ASIS ans ceoew
nonynapHon sudyansHon CI1 ObjectAda.

ASIS-for-GNAT

ASIS-for-GNAT saBnsietca peanusaunen Nutepderica ASIS gna CIN GNAT. HauyaBwncb kak coBMeCT-
HbI NpoekT mexay MockoBckum ocygapcTBeHHbIM YHuBepcuteToM u denepanbHbiM MonntexHu-
yeckum MHctutyToMm B r. JlosaHHe, LBenuapus, cernyac oHa siBnsetcs coctaBHom YacTeio CIT GNAT
n conpoBoxaaetcs paspabotumkom CI1, oupmon Ada Core Technologies.

B HacToAwWMn MOMEHT 3TO - €AMHCTBEHHasi NybnuyHO gocTynHasa peanusaumnsa ASIS n eguHCTBEHHas
peanusauusi, NONHOCTbIO noaaepxusatowas CtaHgapt VIHTepdenca, Bktodast HeobsasaTernbHble na-
KeTbl.

Tekywmum ctatyc nutepcenca

B HacTosiwee Bpems peanusaumm MHtepdernca ASIS, B Tom uncne n ASIS-for-GNAT, ncnonb3aytoTcs
B pabote otaenos MO Taknx nHAycTpmanbHbIX rMraHToB, kak Boeing, McDonnell-Douglas, Lockheed-
Martin, Thales, Raytheon u mMHorux gpyrux. leorpadmsa ASIS-npunoxeHun oxeaTbiBaeT MHOrve
CTpaHbl MVpa U BaXKHeWLLne obracTy YeroBeyYeckon AeATeNbHOCTM, BKIOYasi MOPCKMe, aBUaLMOH-
Hble M KOCMUYECKME NPOrpaMmbl.

Takum 06pa3omM, MOXXHO roBOpuUTb 00 MHAYCTpManbHOM Xapaktepe VHTepdenca n o 6onbLIon npak-
TMYECKOW BaXXHOCTUM cTaHaapTa ASIS.

IlutepaTtypa
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Bonee nogpobHyto nHdopmaumto no ASIS (cneumdmkaumio, ypoku, NpUMepbl, NporpaMMbl B UCXOA-
HbIX TEeKCTax, NnepeyveHb peanusauuMi u np.) MOXHO nonyuntb Ha cante ASIS Working Group
[http://www.acm.org/sigada/wg/asiswg/asiswg.html].
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