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Aemop evlpasdicaem 2l)YOOKYIO NPU3HaAmelbHOCHb
Upune  Anamonvesne  Boaxoeoii u  Tamape
Bacunvesne Pyodenxo, cosemwvl KOmMOpwvIX nomo2nu
emMy npu no020MmoeKe HACMOoAue20 noCoOUs.

1. ZKu3nennwtii yuki npozpammmnozo npooyKkma

B nepapxum nmporpaMMHO-anmapaTHOro oOecreueHus! CucTeMaM MPOrpaMMHUpPOBAHUS
OTBOAUTCI MECTO MEXIy I[IporpaMMaMH VIIPaBICHHA JIOTUYECKUMH pecypcaMu ¢
MPUKJIAJHBIM ITPOrPAMMHBIM 00€CTICUeHHEM

HPUKIIAHOE TPOrpaMMHOE o0ecriedyeHne

CHUCTCMBI IPOrpaMMHUPOBAHUA

IIPOrpaMMBbl YIIPaBJIEHUS JOTHYECKUMH PECypCaMHU

IPOTpaMMBbl YIpaBJiIeHUs PU3NIECKUMHU PECypcaMu

anmaparypa

Onpenenenue:  cucmemoi  npopammMuposaHus  HA3bleaemcsa  KOMRIAEKC
HPOZPAMMHBIX CPEOCHI8, NPEOHAZHAYCHHBIX 01 NOOOEPHCKU NPOPAMMHO20 NPOOYKIMA HA
HPOMANCEHUU 6CE20 HCUSHEHHO20 UUKA I 020 NPOOYKMA.

Jns o0o3HaueHHs] pe3yiabTaTOB TpyAa MPOTPAaMMHUCTOB OOBIYHO HCIIOJIb30BAHHE
CIEAYIOIIUX TEPMHUHOB. HpPOSPAMMA, NPOSPAMMHbIL HPOOYKM W CUCMEMHbIU  (UU
UHMe2PpUPOBanHbIll) npocpammuvii.  npooykm. Ilpocpamma co3pnaerca s pelIeHUS
OTIENIBHOW 3aJa4l aBTOPOM TMPOTPaMMBl M HCIOJNB3YeTCS B HEKOTOPOH KOHKPETHOM
onepauronHou cpene. [Iporpamma HeoTaenuma ot ee aBropa. Ilpozpammusim npooykmom
Ha3bIBACTCSl Takas Mporpamma, KoTopas paboTaeT 0e3 aBTOPCKOTO MPUCYTCTBHS B paMKax
HEKOTOPOTO Habopa OmNepanuoHHBIX cpea. [IporpaMMHBIN MPOIYKT MOMKET HCIOJHATHCS,
TECTHPOBATHCS M MOIU(PHUIMPOBATHCS Oe3 ydacTHsi aBTOpa (OH OTYYXJAEH OT aBTOpA).
KadecTBO mporpaMMHOTO MPOAYKTa JAOJKHO OBITH CYIIECTBEHHO BBIIIE KAaueCTBA OOBIYHOM
nporpaMmel. st IporpaMMHBIX MIPOIYKTOB pa3pabaThiBacTCs JOKYMEHTAIHUS, He0OX0oumast
JUIS TIOJIb30BaTeNeil, YTOOBI OHM MOIJIM PaboTaTh C MPOTPAMMHBIM MIPOAYKTOM B HENSAX
pemieHUst COOCTBEHHBIX 3ajad, MW  pa3pabOTYMKOB, MOAU(PUIUPYIOIIUX  TPOJYKT.
[TporpaMMHBII TPOIYKT MOIKEH OBITH Hacmpausaemvim, TIPUUEM 3Ta HACTPOMKA JOJDKHA
BEITIOJTHATHCS TIYTEM 3aJaHHsI HEKOTOPBIX TapaMeTPOB HACTPOUKH.

Cucmemnvtit.  (UHMEZPUPOBAHHBLIL) NPOZPAMMHBLI  HPOOYKM — €CTh KOMILICKC
MPOrPaMMHBIX TIPOAYKTOB (makeT). [IpuMepoM MHTETpUpPOBAHHOTO MPOTPAMMHOTO MPOIYKTA
Moxer ciyxuth naker Microsoft Office, Bximouaromiuii B ce0si OKOJIO I€CSITKa MPOrpaMMHBIX
MPOAYKTOB, 00JIAAAIONINX COTJIACOBaHHBIMU HHTepdeiicamu. CriocoObl 3a1aHus TapaMeTpoB,
PEKUMOB pabOTHI U IEHCTBUH MOJIL30BATENSI BO BCEX KOMIIOHEHTAX OJIMHAKOBBI MU ITOXOXKH,
XOTSl KaKIBIH KOMIIOHEHT 00JIaZaeT COOCTBEHHBIMU CIEIHATM3UPOBAHHBIMU CpPEACTBAMHU.
Mexly KOMIOHEHTaMH JIETKO OpraHW30BaTh TepeAady AaHHbIX. Hampumep, mOATOTOBUB




CIIOKHYIO DJIEKTPOHHYIO TaOiuiy (EXCEl), ee JEerko Mnpe3eHTOBAaTh B HAIVIAAHOM BHJE
(PowerPoint).

1.1. Dmanwt scu3neHH020 YUKIA

Pabora ¢ mporpamMmoii ¥ HajJ MPOrpaMMoOi (a 3HAYUT U KMCIOJIb30BAHHE CHCTEMBI
POrpaMMHPOBAHKUS) TMPOJOHKACTCS HAa MPOTSHKEHUH BCEH KU3HU TPOTPaMM, KOTOpas y
M000M W3 HUX COCTOHUT U3 Tpex ha3 — ¢haszwr pazpabomxku, ¢ghasvl ucnonvzosanus n gazvl
CONPOBONHCOCHUS.

da3za ncnoap30BaHU

da3za pa3paboTKu

@da3a COnpOBOXKACHUS

(IpomomKaroIeiics pa3padoTKH)

Pa3paboTka MOMKET BECTHCHh KOJUICKTUBOM pa3pabOTYMKOB HOBBIX MPOIYKTOB.
ComnpoBOXKJIEHUE MOKET TIepeaBaThCsl JAPYroMy KOJUIGKTHBY, MOXKET OBITh Jpyrou
opranu3aiuu. lMcnonp30BaHue MPOrpPaMMHBIX MPOJYKTOB YacTO BEIETCS COBCEM APYTUMHU
moapmu. Daza pa3pabOTKH TPEIIeCTBYET IBYM IpyruM (aszam, KOTOpBIC MPOXOAAT BO
BPEMEHH TMapalIeNIbHO Apyr Apyry. s OONBIIUX M UTMTEIHHO HCIOJIB3YEMBIX MPOTPaMM
da3y COMPOBOXKICHHS WHOTJA HA3BIBAIOT (HaA30U  NpOoOOaNCArOWelcss pa3spabomiu.
Heo0xomuMOoCTh COMPOBOKIACHUST 00BICHSICTCS ABYMSI IpUYMHAMHU. Bo-TepBbIX, B OOJBIION
MpPOrpaMMe BCETa UMEETCSl HEKOTOPOEe KOJIMYECTBO OMIMOOK, KOTOPHIE HE BBISIBISIFOTCS MPU
TECTUPOBAHWUU. Bo-BTOpBIX, mporpamMma JOJDKHA pa3BUBAThCA. [lOSBISIOTCS HOBBIC
MOTPEOHOCTH, TOXKEJIAHUS, K BBIYUCIUTEIBHBIM MAIIWHAM TIOJKIIOYAOTCS HOBBIE BHUJIBI
BHEIITHUX YCTPOUCTB, C KOTOPBIMU MpOTpaMMa JI0JDKHA HAYIHTHCS B3aUMOICHCTBOBATH.

HenpaBwibHBI MOAXOJM K OpraHU3aluu Ipolecca pa3paboTKd, MPHUMEHCHHE
HEMOAXOISIINX JIJII OTOTO CPEACTB Pa3pabOTKM U CHUCTEM MPOTPAMMHUPOBAHUS MOKET
MPUBECTH K UCKAKCHHUIO YKU3HEHHOTO IUKJIA MOTYYAOIIUXCSI IPOrPaMM, K BOSHUKHOBEHHIO
MAaTOJOTMYECKOTO IIUKJIA C Pa3pbIBOM MEX]Ty pa3pabOoTKON U COIPOBOKICHUEM:

da3a uCIoJIb30BaHUS
da3za pa3paboTKH /

N da3a COnpOBOXKACHUS

(IpomormKaroIeiics pa3padoTKH)

Takoro pona mpomecchl 4YacTO BO3HHKAIOT, €CIM Pa3pabOTYMKH IPOTPAMMHOTO
obecrieueHHst IPeHEOpEeraT MpaBUjIaMHi U CTaHzapTamu pa3paboTku. C 3TUM MOHO OBLIO
ObI MPUMHUPHUTHCS, €CITN ObI pa3pBIBBI MEX/Ty Pa3paOOTKOM M COMPOBOXKICHHEM HE TIPUBOIMIN
K pa3pbIBy MEX1y pa3pabOTKOM U UCIOIh30BAHHEM:

da3a ncnoap30BaHU

da3za pa3paboTKu )
g da3a COnpOBOXKACHUS

(pomomKaroIeiics pa3padoTKH)



IIpuBeneHHbIE CXEMBI COOTBETCTBYIOT, TaK HAa3bIBAEMBIM, OJHOPA30BEIM pa3padOTKaM.
['opa3no uHTEpecHee W TPOJYKTUBHEE TaKuWe OTCTYIJICHUS OT KJIACCHYECKOW MOoJIenu
JKHU3HCHHOI'O IIWKJIa, B KOTOpBIX (1)3.33. COHpOBO)KIIeHI/ISI CTAaHOBUTCA HCHOCpGIICTBeHHBIM
MIPOJIOJKEHHEM Pa3pabOTKH, MPU 3TOM Pa3padOTUYHK caM COMTPOBOXKIAET CBOU MTPOTPAMMEI:

da3za ucroJIL30BaHUs

da3za pa3paboTKH @da3a COnpOBOXKACHUS

(mpomopKaronIercs: pa3padoTKH)

[Tporecchl pa3pabOTKK U CONPOBOXKACHUS BKIIOUAIOT B C€0sI STalbI:

Ananu3z (onpeoenenue) mpebosanuii

IIpoexmuposanue

Hanucanue mexcma npoepamm (npoepammuposanue, “‘coouposanue’)
Komnonoska unu unmezpayus npocpammmuoco KoMnieKca
Bepugpurayus, mecmuposanue u omiaoka

Hokymenmuposanue

Bueopenue

Tupascuposanue

Conpogooicoenue, nosmopsroujee 8ce npedbloyujue dmanbvl

Ortan nocmanoséku 3adauu u onpeoeneHus U aHaau3a mpedoeaHuil BO MHOTOM HE
(dopmann30BaH, HO OH BIIMSET HA BCIO Pa3pabOTKy M Ka4eCTBO KOHEYHOTO MpoaykTa. Ha sTom
JTare HEOOXOAMMO BBISICHUTh MOTPEOHOCTH KOHEYHOTO TMOJib30Bareis. YacTo uisi 3TOTO
MPUXOJUTCSA CO3JaBaTh OOIMMK C 3aKa34MKOM CJIOBAph TEPMUHOB — CHUCTEMY ITOHSTHH,
MOCPEJICTBOM KOTOPOW MOKHO OyJeT 00IIaThes C MOJIh30BaTeNIsIMUA. BripaboTanHas cucreMa
MOHITHIA JIOJDKHA MCIOJIL30BATHCS YIS ONMMCAaHUSI 00BEKTOB aBTOMATH3AIlUH, UX CXOJCTBA C
IpyruMu OOBEKTAaMU W HX CBOEOOpas3us, TO €CTh OTIMYUNA OT OOBEKTOB, OCTAIOMIUXCS 32
paMKaMH OCYIIECTBIIIEMOTO MTPOEKTa pa3pabOTKH MPOTrPaMMHOTO 0OECTIeUeHHS.

Ha mepBoM sTame co3maroTcss MaTepuanbl pa3IMyHbIX BHJIOB: OT MPOCTOTO TEKCTA 10
JacTUYHO (POPMATM30BAHHBIX OMHUCAHUN TpeOoBaHMid. UTOOBI TOOUTHCS XOTSI OB YaCTUYHOMN
dbopManu3anuu, pa3pabaThIBAIOTCS CHEIHAIBHBIC MPOTPaAaMMHBIC CPEICTBA, B YAaCTHOCTH,
SI3BIKU OTIMCAHMS TPEOOBAHMU. DTH SI3BIKK MOTYT OBITh Pa3HBIMHU:

e Tabnuupl pemeHuid, O0TOOpakalolUe CBA3b BXOAHBIX JAHHBIX C BBIXOJIHBIMU.
daxTryeckn TaOIUIIBI COJIEPXKAT YCIOBHS, HajlaraeMble Ha BO3MOJKHBIE BXOJIHBIE
naHHbIe, U (PQEKTH, KOTOPHIE 3TH JaHHBIE OKA3bIBAIOT HA MOBEICHHE MPOTPAMMBI
U BBIXOJHBIE JaHHBIE. JlJI1 WX TOCTPOCHMs BXOJHBIC NaHHBIE pa30OMBAIOTCS Ha
IPYIIBL, TMPEACTABUTEIN KOTOPBIX 00padaThIBarOTCS MPOTPAMMHBIM IPOJIYKTOM
MPAaKTUYECKH OJIMHAKOBO.

e OYHKUMOHANBHBIE IUArpaMMBbl, NpEACTaBISIOMUE c0o00il Tpadsl ¢ y3mamuy,
COOTBETCTBYIOIIMMH BXOJHBIM JaHHBIM W HAKJIAJbIBA€MbIM Ha HUX (WM HX
COUETAaHHWs) YCIOBUSMU W/WIM OTpaHMYCHHSAMH. B  numarpaMmax —Taxke
omnuchIBaeTCs 3PPeKT 00pabOoTKH COOTBETCTBYIONIUX JAHHBIX.

e SI3pIkM crienuduKanmii, MpUMeHseMble U1 (GOpMyTHpOBaHUS TPEOOBAHHM (S3BIK
CLU - omuH W3 mepBbIX TaKUX S3BIKOB, K OTUM JK€ S3BIKAM OTHOCHTCS SI3BIK
muarpamm B3aumozeiicteust MSC, si3pik SDL u apyrue).



PesynpraToM mepBoro srama SBIISIOTCS CHOPMYIHUPOBAHHBIE TPEOOBaHHUS, TO €CThb
BHEIIHASA CenU(DUKaLUS, Onucanue cucmemsvl ¢ MOYKU 3PEeHUs NOTb308AMEI.

Ilpoekmupoeanue eCTb CIOXKHBIN MPOUECC MPOEKTUPOBAHUS BCEH CUCTEMBI B LIEIIOM.
YacTo 3TOT STam pa3zbmBaeTcs Ha JBa MOJJTaNa: NPOEKTHPOBAHHE CTPYKTYPHI CHUCTEMBI
(mpoexTupoBaHue “@¢ 6OoabwioM”), U TPOEKTHPOBAHWE COBOKYIMHOCTH B3aUMOCBS3aHHBIX
nojcucTeM (MpoekTHpoBaHue “‘6 manom”). Ha osrtame mpoeKTUpOBaHUS OCYIIECTBISETCS
IIPOLIECC, KOTOPBIN HAa3bIBAIOT YNPAGIEHUEM CTIOHCHOCMBIO.

Kak u Bce CIIOXKHBIE CHCTEMBI, CJIOKHBIE MPOTPaMMbl HMEIOT HEpPapXHUECKYIO
CTPYKTYPY, @ YPOBHHU HX HEPAPXUH OTPAXKAIOT Pa3IUYHbIE YPOBHU aOCTPaKIHH, CIEAYIOIINE
Ipyr W3 JApyra, HO HE€ TOXJIECTBEHHbIE Jp § JpYyry. OTH Yp BHM CO DBETCTBYIOT
B3aMMO3aBUCUMBIM IOJICUCTEMAaM, KOTOPBIE CaMU MOTYT MUMETh CIOXHYIO0, HUEPAPXUUYECKYIO
cTpykTypy. Ha stane npoektrpoBanus MUPOKO MPUMEHSETCI METOJL “pazodensii u 81acmeyii’ .
[Ipy TpPOEKTUPOBAHMM CJIOKHBIX MPOTPAMMHBIX KOMIIJIEKCOB HX OOBIYHO CTaparoTcs
Pa3JIOKUTh HAa HEKOTOPOE YMCIIO OTHOCUTEIHHO HEOOIBIINX MOJICUCTEM, KAXKIYIO0 U3 KOTOPBIX
MOXHO OTJIaJUTh HE3aBUCUMO OT JApyrux (“aBTOHOMHO”). (OCHOBHas CJIOXHOCTh
NPOEKTUPOBAHUA — ONPEACIUTb OCHOBAaHUS Ui pas3feleHuss oOmeld CcUcTeMbl Ha
COCTaBJISIIOIIME €€ TMOJCHCTEMBL. BBIOOp MOACHCTEM YacTO 3aBUCHT OT pa3pabOTYMKa |
CYLIECTBEHHO BJIMSET KaK Ha CJIO)KHOCTh IIpoliecca MPOEKTHPOBAHMS, TaK U HAa KOHEYHOE
KayecTBO IPOrPaMMHOIO TMpPOAYKTa. Takoe pasiioKeHHWE Ha3bIBACTCsl OJeKxoMmnosuyuel
IIPOrPaMMBI.

JIeKOMIIO3UIMIO OJHOM M TOM K€ CHCTEMbI MOYKHO HPOBOJAUTH, OCHOBBIBAsICh HA
pa3HbIX €€ CBOWCTBAX. Aneopummuyeckas 0eKoMno3uyus pa3ieisieT MPorpaMMHYI0 CUCTEMY
[0 QJITOPUTMAM, B HEHW HCIOJIb3yeMbIM. Takoil MeETOJX AEKOMIIO3ULUH aCCOLUUPYETCS CO
CTPYKTYpPHBIM NPOTPAMMHUPOBAHUEM M METOJIOM IMPOEKTHUPOBAHUS ‘‘CBepXy-BHU3 . Kaxabii
OTJICNIbHBIA TIONYYEHHBIH B pe3yJlbTaTeé MOJAYJIb CHUCTEMBI BBITIOJHAET KaKOW-IMOO OIMH
9TaroB paboThl OOIIEr0 CHCTEMHOro mpouecca. JlaHHBIE B TakoM MOAXOAE HIPArOT
MIACCUBHYIO POJIb.

ObveKmHo-opuenmupo8anas O0eKoMno3uyusi CBS3aHa C BbBIJEIICHUEM OTAEIbHBIX
00BEKTOB, KOTOpBIE CHOCOOHBI BOCIPHMHUMATH HANpABISIEeMbIE UM COOOIICHUS U OTBEYaTh
BBINIOJIHEHUEM TE€X WJIM WHBIX OTBETHBIX ACUCTBUN. AJTOPUTMBI B TaKOW MOJENIU TEPSIOT
CBOIO HE3aBUCHMOCTb, OHHU MPEBPAIIAIOTCS B ONEpallMd HaJ BbIJICICHHBIMA OOBEKTaMH.
AKTHUBHYIO POJIb B TAKOM MOJX0Ji€ MPHOOPETAIOT AaHHBIE MPOTPAMM, TO €CTh OOBEKThL. DTH
00BEKTHl 00MaAlOT HE TOJIBKO HH(POPMAIIMOHHOW COCTABJISIOIICH (3HAYCHUSMHU), HO U
JIEACTBUSIMHU.

Ecnu anroputmuueckas JEKOMIO3UIMS KOHLEHTPUPYETCS Ha IOCIEAO0BATEIbHOCTU
MIPOUCXOISIINX COOBITHH, TO AEKOMIIO3HIUA 10 00bEeKTaM (PUKCUPYETCS Ha 3TUX 00bEKTaxX U
Ha COOBITHSIX, NPOUCXOIIIIMX B CHCTEME M BbI3bIBaOmMMX jeiictBus. Cam mporecc,
BBITIOJTHAEMBIA B TPOTpaMMe, OMHUCHIBACTCS B TEPMHHAX IMOCBUIKH COOOLICHHH OT 0OBEKTa
IpyruM  oOwekTamM. B mocnenHee  BpeMsi  OOBEKTHO-OPHUEHTHPOBAHHBIA  IMOJXOX
paccMaTpuBaeTcs, Kak 0Oojee mpeanmodYTUTeNbHbIH. OOBEKTHO-OPHEHTHPOBAHHBIE CHUCTEMBI
0oJiee OTKPBITHI U JIeTde MO IAI0TCs MoAepHu3ai. Ha ocHOBe 00bEKTHO-OpUEHTHPOBAHHON
JEKOMIIO3ULMH CJIOKHBIE ITPOrPAMMHBIE CUCTEMBI YIAETCSI CTPOUTH MYyTEM 3BOJIOLMOHHOIO
pa3BUTHS HEOOJBIIUX TOJICHCTEM.

PesynpTarom paboThl BTOPOTO 3Tama SBISIOTCS

e cxema HuepapxuM nojacucteM (WM MOIyJeH, Uil alrOpUTMUYECKOU
JEKOMIIO3ULH),



¢ (DYHKIHOHAJIBLHOCTH U MHTEP(QPEUCHI KaXKI0HU IMOACUCTEMBI (IIEPBBIE IBa pe3yiIbTara
BO3HUKAIOT OT NPOCKTHPOBaHHUA ‘B OOJBIIOM”), TO €CThb HX BHEIIHHE
crienuuKanum,

e BHYTpPEHHEE IIpEACTaBICHHE (CTPYKTypa) HOaHHBIX M KaKIOTO OTIEIBHOIO
MOJYJIsl IPOTpaMMBl,

e anMropuTMbl, oOpabaThIBaoOlINe [aHHbIE (MOCIETHHE [Ba pe3yapTara — OT
IIPOEKTUPOBaHMS “‘B MAJIOM”) B KaXKJIOM OTJEJIBHOM MOJIyJI€ POTPaMMBI.

Hanucanue mexkcma 4Yaie Ha3bIBaeTCs MPOrPAaMMHPOBAHMEM WM KOJTUPOBAHUEM,
ATOT 3Tall 3aKaHYMBAETCS, KOT/Ia B HAIMYMH OKA3bIBAETCS TEKCT MPOrpaMMbl HA HEKOTOPOM
S3BIKE IPOTpaMMHpOBaHusl. [ HamMcaHusl TEKCTa MPOTpaMM Yarle BCETo BHIOMpaeTcs s3bIK,
COOTBETCTBYIOIIMI METOJIaM, BEIOMPABIIMUMCS MIpU aHalu3e U (GopMUpOBaHUH TPEeOOBAHHUI K
IPOrpaMMHOMY TPOAYKTY H TPOBEICHHM JCKOMIIO3UIIMU CTpOSIIEHcs cuctemel. B
YaCTHOCTH, OOBEKTHO-OPHEHTHPOBAHHAS  JIEKOMIIO3ULUS  OCOOCHHO  IOJIe3HA  IIPH
MOCIIEYIONIEM TPOTPAMMHUPOBAHUN Ha 0O BEKTHO-OPUEHTUPOBAHHOM SI3BIKE.

Bepugpuxayueii npozpammel Ha3bIBacTCsA IPOLECC €€ NMPOBEPKH HA MPABHIBHOCTb.
CymiecTBYIOT ClielUalIbHBIE TEOPETUYECKHE METO/bl BepU(UKAIIMK IIPOrpaMM, HO Hanbosee
IIMPOKO TNPUMEHSIOTCS  OBPUCTUYECKHE METOAbl  BepU(UKAIMM, OCHOBAHHBIE Ha
TecTupoBaHuu. Tecmupoganue npozpammul €CTh IpolecC OOHapyXkeHHs Ae(PEKTOB B
CO3/IaHHBIX MPOTPAMMax, a OMAAOKA NPOZPAMM ECTh BBISIBICHHE MPHUUUH Ie(EKTOB, a TAKKE
uX YycTpaHeHue. Bo BpeMsi TeCTHpPOBaHHs BBIABISETCS HECOOTBETCTBHE MPOTPAMMEI
UCXOJIHBIM TpPeOOBaHMIM M CHENH(UKALUAM IO TecTaM, TO €CTh MpOrpaMMaM C 3apaHee
U3BECTHBIMU OTBeTaMu. Cpeau MeToZ0B HanboJjiee U3BECTHBI METOBI “depHOro” u “6enoro”
aukoB. OTNazKka HAYMHAETCS TMocie oOHapykeHus aedexroB. MHoraa Ha 3Tame OTJIAAKH
NPUXOJUTCS YCTPAHATH HE TOJBKO MPUYMHBI 1€(EKTOB, HO U J(PEKTHI B JaHHBIX, BOSHUKIIINE
npu paboTe HEBEPHBIX MTPOTPAMM.

PesynmpTaTroM TecTHpOBaHMS M OTIAAKH SBISIETCS JIOKA3aTeNbCTBO, 4YTO BCE
BBISIBJICHHBIE HAa JAHHOM KOMIUIEKTE TECTOB OIIMOKH HCIPABJICHBI, a APYTHX OIIHOOK HE
00HApYXKEHO.

Oran  KoMnoHO6Ku  TpEACTaBIsieT  cO0OM  HMHTErpalloOHHBIA  IpoIecc
KOMIUIEKCUPOBaHHS (KOMOWHUPOBAHUSA), TO €CTh CBA3BIBAHHS OT/AEIBHBIX YaCTEH MPOTPaMMBbI
B OJHY OOJBIIYIO CHCTEMY HpOrpaMMHOr0 obOecriedeHus. OOBIYHO MOCIEe KOMIIOHOBKH
NPOBOJUTCS JTall KOMRJIEKCHO20 MeCMUPOSAHUA TIPOTPAMMHBIX CHCTEM, Ha KOTOPOM
MIPOBEPSAETCS] MPABMWIBHOCTh B3aMMOJICHCTBHS BCEX aBTOHOMHO pPa3pabOTaHHBIX COCTaBHBIX
qacTeil Mexy coooi. [IpaBunbpHast opranu3amus IpoIeccoB BepUPHUKAINY, TECTUPOBAHUS U
OOKyMeHmuposanusi ~AMeeT 0co00e  3Ha4eHHe I IOCIEIYIOIIEro  HeOpeHus,
MUPAXCUPOBAHUS U CONPOBONHCOEHUS CO3IaBAEMBIX ITPOTPAMM.

Bueopenuem HaspiBaeTcsi paboTa MO MPUBJICYEHUIO 3aKa3uMKa K HCIOJIB30BAHUIO
CO3/IaHHOTO  MPOTPaMMHOTO Tpojaykra. Ha 3ToM »dTame BO3HHUKAaeT MHOKECTBO
OPraHM3alMOHHBIX  [poOJeM  TO  OOyYeHHIO  [0JIb30BaTeNe,  TECTHPOBAHHUIO
paboTOCTIOCOOHOCTH M YCTOHYMBOCTH IMPOTPAMMBI ITPH paboTe B KOHKPETHOW OpraHU3aluu U
KOHKPETHOW oTmepanroHHON cpexe. Ecnu opranmzamusi 3aka3uuka MpeAcTaBisieT co0oif
Pa3BETBICHHYIO CETh pa0OYNX MECT, IPOBOAUTCS MUPAHCUPOSAHUE TIPOJYKTA.

Bo Bpemst comnpogoscoenua TIpOrpaMMHOTO TNPOJAYKTa MOKHO  HaOIIONaTh
NPOJOJDKEHHE KOHTAaKTOB IOJIb30BaTele M pa3paboTunkoB. COMPOBOXKACHUE SBISETCS
3epKaJIbHBIM OTPAXKEHUEM pa3paOOTKU U BHYTPH ceOsl COJIEPKHUT Bce ATkl (pazbl pa3paboTKH
(ot onpeneneHust TpeOOBaHUH 10 TOKYMEHTUPOBAHUS).



B upeanbHoM ciyyae mporecc pa3paOOTKM MOXKET MMETHh BHJ IIOCJIEL0BATEILHO
BBITIOJTHAEMBIX 1200 CBSI3aHHBIX MEXIy c000# sTanoB. Takas cxema pa3paObOTKH Ha3bIBAETCS
HUcxooauell, 1 OHA PEIIKO BCTPEYAETCs Ha MpaKTHUKe. Yallle BCTpeyaeTcs: KAcKaoHas CXema, B
KOTOPOH MOXKHO HaONIOAaTh 3aMbIKaHWE Ipolecca M MPOBEICHHE IMOBTOPHOTO aHAIM3a
TpeOOBaHUI TOCIE TPOBEAEHUS €ro TecTupoBaHus. KackamHas cxema SIBISETCS OJHHM W3
BAapUAHTOB UMEPAMUEHbIX CXeM pa3padOTKH IPOTPAMMHOTO 00eCTIeUeHHSL.

BykBanbHOE cleoBaHNEe KacKaJHOW cxeMe pa3pabOTKHU MPUBOAUT K CYLIECTBEHHOMY
3ama3JpIBaHUIO TOJy4eHHsS pe3ynbTaToB. CorjacoBaHHe pe3yabTaToOB C MOJH30BATEISIMU
MIPOM3BOJUTCS TOJBKO B TOYKAaX, IJIAHUPYEMBIX IOCJIE 3aBEPUICHUs KaXJOro 3Tama padorT,
TpeOOBaHUS K MPOrPaMMHOMY OOECIIEYeHHIO 3a(pUKCHPOBAHBI B TEXHUYECKOM 3aJaHUU Ha
BCE BpeMs pa3pabOTKH. DTO MPUBOJIUT K TOMY, YTO MOJB30BATEIN MOTYT BHOCUTH 3aMEUYaHHS
U TOXKEJaHHUS TI0 COBEPLICHCTBOBAHHMIO CHUCTEMBI TOJBKO TMOCJE TOro, Kak paboTa Haja Hel
OyzneT moJHOCTBIO 3aBepiieHa. KackaaHas cxeMa XOpOIIO MPUTOAHA Ui MOIETHPOBAHUS
MPOIIECCOB Pa3pabOTKU TAKOTO MPOTPAMMHOI0 00eCeueHHsl, IIsl KOTOPOTO € CaMOro Havaja
yIaeTcs AOCTaTOYHO TOYHO M TOJHO ¢(hOPMYIHPOBATh BCe TPeOOBAHUS, C T€M, YTOOBI 3aTeM
NPeOCTaBUTh pa3paboTumkaM cB0OOay BbIOOpa Hambosee MOAXOIAIMNX TEXHHUECKUX
METOJIOB peanu3anuu. PeanbHO mporiecc pa3pabOTKH MPOTrpaMMHOTO OOecTiedeHus HUKOTaa
He OBIBAaeT MPOCTHIM, YaIlle MPUMEHSIETCS KACKAOHO-8036PAMHbLY METOI:
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Jns  mnpeonmonenus TpoOeM  KacKaJHO-BO3BPATHOTO  METOJAa  MCHOJIB3YeTcs
chupanvhas MOJENb KU3HEHHOTO IMKIA, YIIOp B KOTOPOM JeNaeTcsi Ha HadajlbHbIE STallbl:
ompezeneHrne TpeOOBaHMHM, UX aHAIN3 U MpOeKTUpoBaHHE. Ha sTHX sTamax peaan3yeMocTb
TEXHUUYECKUX PEIICHUH NMPOBEPAETCS MyTeM CO3aHusl npomomunog. Kaxaplii BUTOK CIMpaIH



COOTBETCTBYET CO3JAaHHUIO (DparMeHTa MJIM BEPCHM IHPOrpaMM, Ha HEM YTOYHSIOTCS LIEIU U
XapaKTEPUCTUKH IPOEKTAa, OIpENeNsieTcd KayecTBO IPOEKTUPOBAHUS, IJIAHUPYIOTCS
cienyromme padbotel. OcHOBHasE mpobjeMa CIHUPaTbHOTO IMKJIA — OMpeesieHHe MOMEHTa
nepexoja Ha ciuefyroomui sran. [[ns ee pemieHuss BBOAAT BPEMEHHBIE OTPaHMUYEHUS Ha
KaXKIbIH U3 ATAIOB KU3HEHHOTO LIUKJIA.

Hanucanue texcra [IpoekTupoBanue

AHanu3
(ompenenenue

KomnonoBka TpeOOBaHUI)

Bepuduranwus, epcuf 1
TCCTUPOBAHUC, gpeus 2 TupaxxupoBanue
Bepcusa 3 paxup

OoTJIagkKa

JokymentupoBanue |BHenpenue

TexHONMOTHYeCKHue  TMPOLECCH, COCTABISAIONIME  JKM3HEHHBIH LUK  JIIOOOTO
IIPOTPaMMHOTO MPOAYKTa, CTAHIAPTU30BaHbl. MeXyHapOAHOW OpraHu3alyi M0 CTaHIapTam
ISO, wuncruryrom IEEE wu papyrumu opraHu3anusiMd, B TOM 4YHCIE€ CTPYKTypamu
[IpaButensctBa Poccum, yTBEp)KIEHBl CTaHAAPTHI, OINKCHIBAIOLIME IPOLIECCHI, BUIbI
JESATENIbHOCTH U 3a/1a4M )KU3HEHHOTO IUKJIA IPOrpaMM U IIPOrPaMMHO-aIIIapaTHBIX CUCTEM, a
TaK)K€ pe3ysbTaThl, JOCTUTAEMBIE C IOMOILBIO PA3IMYHbBIX BUJIOB AeATeIbHOCTU. C OMOIIBIO
CTaH/JapTOB YAAETCs MPOBOJIUTH OLEHKY KauecTBa MPOBOJUMBIX MPOIIECCOB U BBIMCKUBAThH
BO3MOKHOCTH Ui MX ynydiieHus. Hampumep, mexxayHaponansiii crangapt ISO/IEC 15504
(SPICE) Standard for Information Technology — Software Process Assessment (oreHka
MPOIIECCOB Pa3padOTKU M TMOAICPKKH MPOTPAMMHOTO OOECTeUeHHsI) OMpeleNsieT MpaBuia
OILICHKH ITPOLIECCOB )KM3HEHHOIO LIMKJIA. DTOT CTaHAAPT OINpeAeseT 5 KaTeropHuil Mpo1eccoB,
BKITIOHaronux 35 mporeccoB u 201 Bua pestensHocTH. Hampumep, mporecc mpuoOpeTeHus
IPOTPAaMMHOTO OO€CIeYeHUs] BKJIIOYAeT TaKue BHUABI JEATEIBHOCTH, KaK OIpeaesieHHe
NoTpeOHOCTH B MPOTPAaMMHOM OOECIIEUeHHH, OTpe/eieHne TpeOOBaHUM, IOATOTOBKY
CTpaTeruy MOKYIKH, IOArOTOBKY 3arpoca MPeyIOKEHUH U BBIOODP IMOCTABIIHKA.

1.2. Ocnoenvle mpedosanus K cucmemam npozpammupo8anus

Baxuenmmm u3 TpeOOBaHUH, KOTOpBIE NPEAbABIISIOTCS cUCTEMaM
NpOTPaMMHPOBAHUS,  SIBISETCS  TpeOOBaHHME  co2laco6aHHocmu  unmepgeiicoe u
HEenpomueopeuugoCmu pe3ynvmamog padomsl KOMIIOHEHTOB 3TUX cHucTeM. MMeHHO 3To
COTJIaCOBaHME MPEBpaIIaeT HAOOPH CUCTEMHBIX MTPOrPaMM B €IMHYIO CHCTEMY, HaIEIEHHYIO
Ha pELIEHUE CBOEH OCHOBHOM 3aJauu — MOJJIEPKKY €IMHOIO IIpolecca MOArOTOBKU
IIPOrPaMM.

Jpyroe TtpeOoBaHMEe — HOIHOMA HAGOPA CUCHIEMHBIX KOMNOHEHMOE, SBISETCS
BAXHBIM, HO BTOPUYHBIM. B Mupe CyIIECTBYIOT HEMHOIO CHCTEM IIPOrPaMMHpPOBAHUS,
KOTOpBIE oOecrieunBany Obl MOAICPKKOW BECh MPOIECC MPOSKTHPOBAHHUSA, Pa3pabOTKU H
COTIPOBOXKJICHHS IPOTPAMMHBIX MPOAYKTOB. OJHAKO UMEETCS HEKOTOPBIH y)Ke 00s13aTebHbIH
KPYr' KOMIIOHEHTOB, JIAKyHbl B KOTOPOM HEIOIyCTUMBL. HEBO3MOXHO MpencTaBUTh cebde



CHUCTEMY MPOrpaMMHUPOBAHMSA, B KOTOPOM OTCYICTBOBAJIM OBl TPAaHCIATOPHL. YJKE OaBHO
00s13aTeIbHBIM KOMIIOHEHTOM CYHMTAETCS PEJAKTOP CBA3EH (KOMITOHOBIIMK), TTO3BOJISIOLIHI
00BEIMHATh Pa3/eNbHO CO3JaHHBIE MOAYIM B €IMHYIO Tporpammy. Hammume cuCTEeMHBIX
OMONMMOTEK  TaKKe  SBISETCS  OOs3aTENIbHBIM  TpeOOBaHMEM K  COCTaBy  CHCTEM
nporpammupoBanusi. Cpenu COBPEMEHHBIX CHCTEM MPOTPAMMHUPOBAHUS YK€ TPYIHO HANTH
CHUCTeMBbl 0€3 MHTEpaKTUBHBIX OTJIAJUYMKOB M CIPAaBOYHBIX CHCTEM. B TO Xe Bpews,
OTCYTCTBHE KOMIIOHEHTOB, OTBETCTBEHHBIX 3a MEPBbIE 3TAlbl MPOSKTUPOBAHUS MPOTPAMM —
OT (puKcalM MEepBUYHBIX TpeOOBaHMI K pa3pabaTbIBAEMOMY MPOTPAMMHOMY IMPOIYKTY IO
pa3paboTKu MOAPOOHBIX CHeUU(UKANN U CTPYKTYPHPOBAHHBIX ONMHCAHUN MpOTpamm, B
HAacTosIlee BpeMsl  eme HE CUYUTAETCS  CYIIECTBEHHBIM  HEJIOCTATKOM  CHUCTEM
POrpaMMHPOBAHUS, ¥ MHOTHE U3 HUX 0OXOIATCS 0€3 TaKuX KOMIIOHEHTOB, OCTaBIISIS UX
cHUCTeMaM TPOEKTUPOBAHUS JAPYroro pojaa. MOXXHO 0XHIaTh, 4TO B OyayIieM, Mo Mepe
BHEJIPEHHUsS aBTOMAaTH3UPOBAHHBIX TEXHOJOTHH pa3pabOTKH MPOTpaMMHOTO oObOecreueHws,
CHCTEMBI, TpeHAa3HAYCHHBIC /IS aBTOMATH3AllMM PA3JIMYHBIX CTaauid OOIIero mpouecca
MPOEKTUPOBAHUA U pa3pabOTKH, Oy1yT 0OBEANHATHCS B €IUHBIE KOMIUIEKCHI.

Bce Gombiryro BaXXHOCTh B TIOCIEAHEE BpeMsi MpUOOpeTaeT mpedosanue yooocmea
paboThl ¢ cHUCTeMaMH TMPOrPAaMMHPOBAHUS M OTIACIBHBIMH MX KOMIIOHEHTaMH. BaXHBIMH
SIBIISIIOTCSI BO3MOXXHOCTH T0 TIOJIEPKKE pPAa0dOThI B Pa3IMUYHBIX PEXKHMax, a TaKKe II0
MOJICPIKKE BEACHUS B CHCTEME HECKOJIBKUX Pa3HBIX MPOEKTOB pa3pabOTKH MPOTrPaMMHOTO
obecnieuernst. OT CUCTEM MPOTPAMMHUPOBAHUS TPEOYETCs MOAICPKUBATH KaK PEKUM OTIAJKU
nporpaMM, TaK M PEXHM IMoJydeHHs Haubojee 5()(HEeKTHBHOTO BapuaHTa IMPOTPAMM.
[Tonnep:kka HECKOJIBKUX IMPOEKTOB TO3BOJISIET TIOJIB30BATENSAM CHCTEM COXPAHATH B apXHBaxX
C/IeNaHHbIE MMM HACTPOHMKM W YCTAHOBKH PEXHMOB Ui BEIYLHIMXCS HMH MPOEKTOB
pa3paboTKu U OBICTPO M3BJIEKATH X OTTYAA, JIETKO BOCCTAHABJIMBAS COXPAHEHHBIN KOHTEKCT.

1.3. Ocnoenvlie KOMROHEHMbL CUCHEM RPOZPAMMUDPOBCAHUA

Copmepxanre pabOT, MPOU3BOJMMBIX Ha OTACIBHBIX JTamax, Oa3upyercs Ha
pe3yibTaTtax IpPYrHX ATaroB, BCE ATAIbl JOJDKHBI OBITH COTJIACOBAHBI MEXIy co00i. s
JOCTH)KEHUS 3TOTO COTJIIACOBaHMSI HEOOXOIMMO BECTH 0a3y OaHHbIX NPOeKmd, YTO TO3BOJISET
COXPaHITh HHPOPMAIMIO O MPOCKTe W MPUYMHAX MPUHATUS TeX WIM HHBIX PEIICHUU MpHU
IIPOEKTUPOBAHUM, a TAK)KE€ KOHTPOJIUPOBATh €I0 6HYMPEHHIOI CO2NIACO8AHHOCHb: N3MEHEHUS
B COCTaBe TPeOOBAaHUI JTOJHKHBI MPUBOAMUTH K YKA3aHUSM Ha MECTa MPOEKTa, B KOTOPBIX ATH
TpeOOBaHUS MCIOJIb30BaHbl. Bce M3MEHEHHs, KOTOphIe BHOCATCS B MPOEKT, JTOJDKHBI OBITH
KOppeKmHuIMU, TO €CTh HE JOJDKHBI HapyllaTh oOmIue TpeOOoBaHUS K TMPOEKTHPYEMOMY
NPOTPaMMHOMY TPOAYKTY. JlOJDKHA TPOBEPATHCS HEnpomusopeyu8ocms TPHUHUIMAEMBIX
pemeHunii. Bce w3MeHeHWss B Takod 0a3e MpOEKTa MOXKHO TPOBOJUTH  TOJIBKO
CaHKIIMOHUPOBAHHO (CIIEIUAIIUCT, PEATU3YIOUINI KaKkue-Tubo TpeOOBaHUs, HE UMEET MPaBo
WX U3MEHSITH).

Conepxxumoe 0a3bl IPOEKTa UCIIONB3YeTCs HE TOJIBKO CHCTEMOW MPOrpPaMMHUPOBAHMS,
HO ¥ HaxoAsIIeics 1 QyHKIIMOHUPYIOIIEH PSIIOM cucmemoll ynpasieHus npoekmom. Tax xe,
KaK ¥ CHCTEMa MPOrpaMMHUPOBAHMUs, CHCTEMa YIIPABJICHUS IIPOEKTOM BeJET CBOIO paboTy Ha
NPOTSDKEHUH BCETO JKM3HEHHOTO IUKiIa mpoekta. Cpenu 3aady CHUCTEMBl YIpPaBICHHS
MIPOEKTOM HaXOJATCS

e [lnanmpoBanue padbor (cocTaBieHHE CIHCKA 3aj1ad, JIUTEIBHOCTH M T'paHKOB
BBITIOJTHEHUS MTPOCKTA, OIICHKA 3aTpaT Ha BBIMOJHEHUE MPOCKTa, paclpeeieHue
pecypcoB, HEOOXOMMMBIX JUIS pelIeHHs 3a1ad, paclpeielieHHe OTBETCTBEHHOCTH
0 peIIaeMbIM 3aa4am).



e BrigBieHHe HUCTOYHUKOB 3aTPYAHEHUU (VCMPAHUMbBIX U HEU30edHCHbIX PHUCKOB),
KOTOPBIMH MOTYT OBITh:
" HEJOCTAaTOYHOE  BOBJICYCHHE B  TPOCKT  BBICIIETO  PYKOBOJICTBA
pa3paboTIHUKOB,
" HEBO3MOXXHOCTh TIPUBIICYCHHS K paboTaM HaJ MPOEKTOM OyaymIux
M0JIb30BaTEeNeH MPOTrPAaMMHOTO TTPOYKTA,
* HecTaOWibHBIC TPeOOBAaHUS K IMPOEKTY, HEXBaTKa 3HAHWW WM OIbITa B
KOJUJICKTHBE pa3pabdOTUHKOB,
"  OpraHU3alUOHHO-TIOJUTHYECKUE PUCKH.
YropaBieHne pUCKaMU — 3aKJIOYaeTcs B HJICHTU(PUKAMA PUCKOB W B
MIPEIYNPEXKACHUN PUCKOB, TO €CTh CHIDKCHUU CTETICHH WX HETaTUBHOTO BIUSHUS
Ha BBIMONHEHUE TIpoekTa. CrocoObl MPeaynpekIeHUus PUCKOB MOTYT CBOJIUTHCS
aub0 K TIOMBITKAM TMOJIHOCThIO HMX H30ekaTh, JHOO K JCHCTBHSIM 110 WX
MIPEOIOJICHUIO.
e KoHTpOJIb ¥ KOOpAWHAIMS KAJICHIAPHOTO TUIaHa paboT: paboTa ¢ equHON 0azoi
MPOEKTa, UACHTU(HUKAIMSA X0/1a IPOEKTa MO rpaduKaM U JTuarpaMmMam, pacchliKa
COOOIICHMI yIaCTHUKAM TIPOEKTa, TeHEPAIHs OTYETOB O BHITIOJHEHUH PadoT.

HanOosiee W3BECTHBIM MPOTPaMMHBIM TPOIYKTOM, TO3BOJISIONIAM OCYIIECTBIISATh
ylpaBiieHue pa3pabOTKOW MPOEKTaMHM, SBJSIETCS KOMIIOHEHT MakeTa OQHUCHBIX MPOTrpamMMm
Microsoft Office, kotopsrit Hocut Ha3Banue Microsoft Project. JlocTynHbI ¥ IpYTrue CUCTEMBI
yIpaBICHUSI MPOEKTaMHU, Hampumep, cuctema limeLine, mpencraBnsromas co0Ol OdYEHb
XOPOILYIO CUCTEMY JJIsl BeIeHUsS eIuHON 0a3bl mpoeKkToB. [IIMpoKo MCHOIB3YIOTCS CHCTEMBI
SureTrack u Primavera Project Planner komnanuu Primavera.

Ha mane ananuza u popmynupoeanus mpedosanuil (u naaHuUpoaHus nPoeKma)
HE00X0IMMO UMETh BO3MOYKHOCTH UCIOJIB30BaTh ()OPMAIIbHBIE S3BIKM OMUCAHUS TPEOOBaHUH,
NPOBOJUTH AaHAIM3 JTHX TPEOOBAaHMI M WX HENPOTUBOPEYMBOCTH, OCYIIECTBIATH
MOJEIUPOBAHUE MPOEKTUPYEMOIN CUCTEMBI, HCIOJIb3Ysl NOBEACHUYECKHUE MOJENH, a TaKkKe
BBISIBJIATE HEOOOCHOBAHHO 3aBBINIEHHBIE TPEOOBAHUS K IPOTPAMMHOMY 00€CIIEUEHUIO.

OCHOBHBIMH KOMIIOHEHTAMM CHCTEM IPOIPaMMUPOBAHMSI, HCIIOIb3yEMbIMHU Ha 3Talle
aHanu3a TPeOOBAHUU SBISIOTCS mMeKcmogvle U epaguyeckue pedakmopsl, a TaKKe
NPOTPaMMHBIE  Cpedcmea asMmoMamuieckoeo KOHMPOJs Henpomueopedugocmu  TaOIuIl
penieHuit, GyHKINOHATBHBIX AUAarpaMM, TEKCTOB Ha SI3bIKAX CHEIHU(PHKAIINHI.

Ha »>mane npoekmupoeanus TaKKe BO3HHUKAIOT TEKCTOBBIE M TpaduuecKue
MaTepHalbl, MO3TOMY B CHCTEMaxX MPOrPaMMHPOBAHUS TaKXKe HEOOXOIUMBI meKcmogvle U
epaguueckue peoaxmopul. Ecmm ucnonb3yercsi 00bEKTHO-OPUEHTHPOBAHHBIA IMOAXOI K
MPOEKTUPOBAHUIO U OOBEKTHO-OPUEHTUPOBAHHAS JIEKOMITO3UIIHS, TTOJIE3HBIMH OKa3bIBAIOTCS
CpeZCTBa, TO3BOJISIIOIINE pa3pabOTYMKaM aBTOMATHYECKH CTPOUTH BHU3YaJbHBIE OINMCAHHSA
KJIaCCOB OOBEKTOB, MPOCMATPUBATh UX M COTJIACOBAHHO penakTupoBaTh. Ilockonbky atam
IIPOEKTUPOBAHMS ONMMUPAETCS] HA Pe3yibTaThbl IEPBOTO dTama, yXKe Ha 3TOM JTale LIHPOKO
UCTIOJIB3yeTCs 0a3a NaHHBIX MPOEKTA.

Dman npozpammuposanusn (KOOupoeanus) MHOTUMH OIMUOOYHO HA3BIBACTCS ITAIIOM
pa3paboTku mporpamm. Ha camom nene pa3paOoTKe MporpaMM TOCBSIIEHBI BCE JTalbl B
COBOKYITHOCTH, ITPOTPaMMHPOBAHUE €CTh JIMIIb OJHA U3 HECKOJIBKHX CTanuil pa3padboTku. Ha
JTane HamMCaHWUs IporpamMM (KOAMPOBAHMS) B CHUCTEMAaX MPOTrpaMMHUPOBAHUS KEJIaTEIbHO
UMETh



e (pencrBa aBTOMAaTH3aLMU (IIyCTh YaCTUYHOM) HAIIMCAHUS IIPOTPaMM.

HekoTopble cucTeMbl IpOrpaMMUPOBAHKS BKIIFOYAIOT B CBOW COCTaB KOMITOHEHTHI,
oOJeryaromnie nporecc HamucaHusl IMPOrpaMM M aBTOMATHYECKH TeHEPHPYIOIIUE
3arOTOBKH MPOTPaMM, KOTOPbIE BIIOCIICACTBUH MPEBPAIIAIOTCS TPOTPaMMHICTaMHU B
NOJHOIIGHHBIE ~ TporpamMmbl.  Hampumep, mpu  CO3JaHUM  TPOTPaMM,
B3aMMO/ICHCTBYIONIUX APYT C IPYrOM C TIOMOIIHIO OPOKEPOB 3aIPOCOB OOBEKTOB,
TpeOyercsi mepen MPOrpaMMHUPOBAHHMEM COCTaBUTh OIMUCAHUE HHTEPQEHCOB
NPOrpaMMHBIX KOMIIOHEHTOB. Takoe OmnucaHue CO3IaeTCsl Ha S3bIKE OINpPeCICHUs
untepodeiicos (Interface Definition Language, IDL), TpaHcnsus ¢ 3TOro si3bIka
BEJICTCS B BBIOPAHHBIN SI3BIK MPOTPAMMHPOBAHMS (4acTO UCHONB3yoTcs Cu++ u
Java) cnenuanbHBIM KOMIWISTOPOM, (OPMHUPYIOLIIUM COTJIACOBAHHBIC JPYT C
JPYroM 3aroOTOBKH TEKCTOB MPOrPaMM, KakK JUIs CEPBEPHOM YaCTH MPOTPaMMBbI, TaK
U JUIS KJIMEHTCKOU YacTH.

e [lomomp B aBTOMaTH3aIuu rpadudeckoro uatepdeiica moaszosarens (Graphical
User Interface — GUI). IlockosibKy, HE3aBUCHMO OT pelIaeMO¥ 3ajadd, caMu
NOJIb30BaTeNbckue WHTEp(dEiChl Ui pasHbIX 33Ja4 MOTYT OBITh IOXOXHMH,
MI0JIE3HBI TE€HEPATOPHI TpadHUECKUX UHTEPPEHCOB.

e bubmuoreku

" cojJepXkareibHas 4acTh (CpeAcTBa BBOJAA/BBIBOJA, HA0OPHI (DYHKUIWH, IS
00BEKTHO-OPHEHTUPOBAHHBIX SI3BIKOB — KJIACCHI U KOMIIOHEHTBI KaK CHCTEMBI
KJIaCCOB)

* cpeactBa paboTel ¢ OuOmMOTEeKamMu (Hampumep, pabdoTa ¢ HepapXusiMu
KJIACCOB), TO €CTh OMOIHOTEKApH.

e C(CpezacTBa pelakTHPOBAaHUS TEKCTOB (mporpamm). Jlydine uMeTh CHHTaKCHYECKU
OPHUCHTHPOBAHHBIC TEKCTOBBIE PEIAKTOPBI, KOTOPhIE

* 00ecrneynBaroT MOJICBETKY CIIY>KEOHBIX CIIOB,

» o0ecreynBaOT paboTy ¢ (YHKIIMOHAIBHOW KIIABHATYpPOU, IMO3BOJISIOIICH
BBOJIUThH CJIOKHBIE SI3BIKOBBIC KOHCTPYKIIUH OJHUM Ha)KaTHEM Ha KJIaBUIIY,

"  TpOBEpAIOT OaJaHc CKOOOK.

[MoceaHee BaKHO HE TOJIBKO TPH BBOJIE CIOKHBIX apu(METHYECKUX BBIPAKEHHIA,
HO M mpu paboTe ¢ S3bIKaMU MPOTPAMMHUPOBAHHS, MMOCTPOSHHBIMU HA JUTMHHBIX
KOHCTPYKIHUSAX CO cOalaHCHPOBAHHBIMU CKOOKaMHU.

e TpancnsaTopsl (MCIOJB3YIOTCS TAKXKE HA JAPYTHX dTamax pa3paboTKu, HApHMep,
IIPU TECTUPOBAHUU U OTIIAJKE).

e (CpeacTtBa KOMIIOHOBKM OOJIBIIMX TPOrpaMM, KOTOpbIE Ha OCHOBE OTHEILHO
TPAHCIUPYEMBIX (pParMeHTOB (MOAYJEH) M KOMIIOHEHTOB OMOIMOTEK CO3AAI0T
HCIIOJIHSIEMBIE ITPOTpaMMBbl (pPEAAKTOPBI CBS3EH).

Hekotopoe Bpems Ha3zag B COCTaB CHUCTEM IIPOrPpaMMHUPOBAHUS BKIHOYAINUCH
3arpy3udkd — MPOrpaMMbl, 00ECHeUnBaIOINe HACTPOMKY MPOrpaMM Ha ajpeca B HaMsTH
BBIYMCIIUTEIIBHOM MAIIMHBI M pa3MEILIEHHUE IpOorpaMM B JTOW IAMSTH, OJHAKO, cendac
3arpy34dKd M3 KOMIIOHEHTOB CHCTEM IIPOrpaMMHUPOBAHUS IPEBPATHINCH B KOMIIOHEHTHI
OIIEPAL[MOHHBIX CUCTEM.

Oran nporpaMMHpOBaHUS BO MHOTOM C(OPMHPOBAJI COBPEMEHHOE IMPEICTABICHUE O
TOM, KAaKHE€ CHUCTEMBl IIPOrPaMMHPOBAHUSA HYKHBI I CO3/aHUsS BBICOKOKA4ECTBEHHOI'O
nporpaMMHOTO oOecriedeHus. [Ipu 3ToM pasBUTHE CHUCTEM MPOTPaMMHPOBAHUS MPUBOANUT K
TOMY, YTO B MX COCTaB BKJIIOYAETCS Bce OOJblIee KOJIUYECTBO KOMIIOHEHTOB, MMEIOIINX



OTHOILIEHUE HE TOJBKO (M HE CTOJILKO) HEMOCPEACTBEHHO K 3TaIly IIPOrpaMMHUPOBAaHUsA, HO U K
JPYTUM STamaMm.

Dman Komnonoéku ecTh dSTan  (OPMHUPOBAHUS TOJHOH TPOTPAMMBI WM
IPOrPaMMHOTO KOMITJIEKCa M3 HEKOTOPOTO KOJMYECTBA aBTOHOMHO 3alporpaMMHPOBAHHBIX,
ABTOHOMHO OTJAKCHHBIX U ABTOHOMHO IMPOTCCTUPOBAHHBIX KOMIIOHCHTOB. I[J'ISI KOMIIOHOBKH
IporpaMM HCIIOJIB3YEeTCA YacThb WHCTPYMEHTapusa, MPUMEHIEMOIO TakKe Ha JTale
IpOrpaMMHPOBaHUs (TIPEXKIE BCETO, pelakTopHhI cBsizeit). KpoMe Toro, i ncnoap30BaHus Ha
ATOM JTaIle CO3/AeTCA CIEHATbHBI HHCTPYMEHTAPHH, B KOTOPOM OCOOYIO BaXXHOCTh UMEIOT
CpencTBa KOHTPOJIS BEPCU ITPOrPaMMHBIX KOMIIOHEHTOB.

BaxHy!0 poJib B IIOJy4EHUH BBICOKOKA4ECTBEHHOI'O IIPOrPaMMHOTO MIPOJYKTa UTPAIOT
CPE/CTBa, IPUMEHSIEMBIE HA IMANAX OMAAOKU U MeCmuposanun npozpamm. B cocras 3tux
CpEACTB BXOIAT

e OTnaayuky, Kak OYE€Hb IPOCTHIE, YK€ JaBHO BKJIIOUEHHBIE B COCTaB CHCTEM
IPOTPaMMUPOBAHUS, TaK U 00Jiee CI0XKHBIE, TIO3BOJIAIONINE YCTAHABIUBATH TOUKU
OCTaHOBa, TPOCMATPUBATh 3HAYCHHS TMEPEMEHHBIX, IPOBOAUTH TPSAMYIO H
00paTHYI0 TpPacCHUpOBKY XOJa BBINOJHEHUs mnporpamMm. Haumbonee ymoOHbIE
OTJIQTYNKH pabOTalOT B TEPMUHAX KIIACCOB, OOBEKTOB, NMEPEMEHHBIX, HCIIOJIb3YS
CEMAHTHKY U TEPMHUHOJIOTHIO NI0JIb30BaTENIEH.

e ['eneparopsl TecToB, MO3BOJSIOMME (HOPMUPOBATH BXOAHBIC JAHHBIC IS
TPAaHCIATOPOB. ['eHepaTopsl TECTOB TakKe CHOCOOHBI TEHEPUPOBATH TECTHI,
coJepXamue  OmHOOYHBIE  KOHCTPYKUMH, 4YTO  TIO3BOJISIET  MPOBEPSTH
JIMarHOCTUYECKHUE CPEJICTBA TPAHCIISTOPOB.

e CpencTBa aBTOMAaTH3alMU MPOTOHOB TECTOB, TO3BOJIAIONINE N30EXKATh “PYyUHOTO’
3amycka OOJIBIIOT0 KOJWYECTBA TECTOB. B ciyuasix TeCTHpOBaHUS TpaguuecKux
uHTeppEcOB  TMOJIE3HBI ~ CpPEeICTBAa  3allOMUHAHUS (M TOCIEAYIOIIETrOo
BOCIIPOU3BE/ICHUSI) ACUCTBUIN MOJIB30BaTENEH MO HAXKATHIO KJIABUII U OTKPBITHIO
AIIEMEHTOB YyIpaBJeHUus nHTepdeiicom (0KoH, hopm).

e CpenctBa aBTOMaTH3alMU (XOTA OBl YaCTHYHOW) aHAIM3a PE3yIbTAaTOB MPOTOHA
TECTOB. OTH pE3yJdbTaTbl MOTYT OBITb CJOXKHBIMH, TIO3TOMY YPOBEHb
aBTOMATHU3aIMH 3aBUCUT OT TECTUPYEMOTO MPUIIOKEHHUSI.

e (pencrBa aHanM3a YpPOBHSL TECTOBOIO  TMOKPBITHA  (IPUMEHSAIOTCA — NpHU
TECTUPOBAHWUU TIPOrpaMM MeTojJoM ‘‘Oenoro smmka”). HeobOxomumo Taxke
IIPOBEPSATH MOKPBITUE YCIOBHI, PELICHUHN U T. [I.

b

MHOrHe COBpPEMEHHBIE CHUCTEMBI MPOTPAMMHPOBAHHUS MPEIOCTABISIIOT pPa3BHUTHIC
CpeICTBA Imana OOKYMEHmMUPOEAHUA CO3/1aBAEMBIX IPOTPAMMHBIX MPOJYKTOB, CIOKHOCTb
KOTOPBIX IMIOCTOSIHHO BO3PACTaeT, YTO, B CBOIO OUYepe/Ib, JIENaeT Bce 0ojiee BaXKHOM XOPOUTYIO
nokyMmeHTanuio. K jmokyMeHTanuu mporpaMMHBIX IPOAYKTOB CIIEAYET OTHOCHUTH HE TOJIBKO
MI0JIb30BATEIBCKYIO TOKYMEHTALMIO, MTPeIHa3HAUYCHHYIO JUIS (ha3bl UCIIOIB30BaHUs, HO TAaKKe
TEXHUYECKYIO JTJOKYMEHTAIIHIO [Tl COTIPOBOKICHHS MTPOTPAMMHBIX IIPOTYKTOB.

Beimonnenue paboT Ha JImanax eHeOpenus u mupax@cuposanus Tpedyer
MCTIOJIb30BAHUS CPEJICTB YIPABJICHUS MPOEKTAMHU, a TAK)KE CPEACTB YIPABICHHS BEPCHIMHU
POTrPAMMHBIX POIYKTOB.



4. Ryaccuueckan cucmema npozpammuposanus

[TpakTH4eCkH HEBO3MOXHO BCTPETHTH CHUCTEMY MPOrPAMMHUPOBAHHS, B KOTOPOU
MOCTIEIOBATeIbHO W TMOJIHO ObTM OBl MPEACTaBICHBI Cpa3y 6ce KOMIIOHEHTHI,
obecrnieynBaroIIKe NOJHOICHHYIO MOAIEPKKY IpOoIecca CO3/IaHus MPOTPaMM Ha 8cex CTaIUsX
u sranax. Yaie Bcero OTCyTCTBYIOT CPEICTBA MEPBBIX ATAMOB — MOJATOTOBKH TPeOOBaHUH U
NpoeKTUpoBaHusA. MHOTrAa CHCTEMBI TNPOTPaMMHUPOBAHHS CTPOSATCS 0O€3 Kakoro-iubo
UHTETPUPYIOIIEro  3BeHa. [lepBble  OmeparioHHBIE  CHCTEMBI  MOTJHM  IO3BOJUTH
MOJIb30BATESAM-TIPOTPAMMHICTAM ~ 3aIlyCKaTh KOMIIOHEHTBI CHCTEM IPOTPaMMHUPOBAHHS
TOJIBKO B TMAJIOTE, TTOCIIEA0BATENHHO, OJTHY 3 IPYTOW, HIIM COOMpast MPUKa3bl Ha 3aITYCK 3TUX
KOMIIOHEHTOB B OJJHOM ITaK€THOM 3aJ[aHUU.

Co BpeMeHeM ObUIM pPa3BUTHl CEPBUCHBIE CPEJCTBA OIEPALMOHHBIX CHCTEM U
MOSIBIJIUCh KOMAaHJHbBIE MPOIECCOPBI, YTO MO3BOJHIO OOBEAMHATH MOCIENOBATEIHHOCTD
BBI30BOB CHCTEMHBIX MPOTPAMM B €IUHBIC KOMAHOHblEe (Pailibi. ITO YIPOCTUIO paboTy 1Mo
3aIyCKy KOMIIOHEHTOB CHCTEM M TIO3BOJWIJIO TIEpedTH K emie Oojee yZoOHOMY cCrocoOy
paboTBl  —  HCIOJIb30BAaHHIO  CHEIHMAIM3UPOBAHHBIX  KOMAaHJHBIX  IPOIECCOPOB,
OPHUEHTUPOBAHHBIX Ha 3aITyCK KOMIIOHEHTOB CUCTEM IPOTPaAaMMHUPOBAHUSL.

Crnenuanu3upoBaHHble KOMaHJHBIE IPOLECCOPHl (IMPOTpaMMbI TMOJ 00O0OIIEHHBIM
Ha3BaHueM koopournamopst Make wiu shell) npeacTapisan co6ol HHTEPIPETATOPHI, HA BXOJ
KOTOPBIM TOJIABAIUCH (paiiiibl, 3amucaHHble HA 0COOOM KOMaHIHOM s3bike. Ha 3TOM si3bIke
KOAMPOBAaJach BCSA TMOCJIEIOBATENBHOCTh JCHCTBUH, HEOOXOAUMBIX JUIS MOPOKICHUS
pPe3yIBTUPYIOUIETO UCTONHAeMOoro ¢aitna. B mporpamme amsi KOMaHIHOTO TIpoleccopa
(Makefile) mepeuncnsncs Bce HCHONBb3yeMble BXOJHBIE TEKCTOBbIC (haiiibl, OMOIHOTEKH
porpamMm, Bce MOpOXKIaeMble 0ObEeKTHBIE (DAiiIbl, a TaKkKe MmapaMeTphl 3aIycka OTACIbHBIX
KOMIIOHEHTOB CHCTEM MpPOTPaMMHUPOBAaHUS M TMpaBuUja 0OpabOTKH KaXJIOTO OTIAEIBLHOTO
daitna. Y100HB KOOpPAUHATOPHI MAake Tem, YTO MO3BOJIAIOT OTCIICKUBATH 3aBHCUMOCTH B
OonpImMx Habopax (ayioB, COCTABJISAIONINX IMEIBHYIO MPOTpPaMMy, YTO YIPOIIAET IMPOIECcC
cOOPKH MPOEKTOB.

Jlrobast coBpeMeHHass CHUCTEMa MPOTPAMMHPOBAHUS  COJCPKHT HE  TOJBKO
TPAHCIATOPbI, HO M CIy)XeOHble OMOIMOTEKH mpoueayp, (QpyHKIUH, MaKpOoONpeaereHuH,
KJIacCcoOB, a TakKXe CpeJCTBa KOMIIOHOBKM IPOTPAMMHBIX KOMIUIEKCOB W3 OTIEIBHBIX
COCTaBJISIOIIHX — MOJYJIEN

CoBpeMeHHbBIE CHCTEMBI MPOTPAMMHUPOBAHHS BCE Yallle B3aWMOCBS3aHbI, a MHOTIA U
WHTETPUPOBAHBI C TIPOTPAMMHBIMH CpPEACTBAMH, TPUMEHSIEMBIMA Ha TMEPBBIX ATarax
KU3HEHHOTO IMKJIa — OT (OpPMYJIMpOBaHUS TpeOOBaHMM W WX aHaimM3a Jio
aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS TIPOTpPaMM, BKJIOYash B CBOW COCTaB CpEICTBa
aBTomMaru3upoBaHHoro mpoektupoBanusi (CASE-texnomorum). Takue CHCTEMBI HUMEIOT
CJIEYIOIINE XapaKTepHble 0COOEHHOCTH:

® MOJyIepPKKA €IUHOU 0a3bl MPOCKTOB (PETIO3UTOPHS);

® TMOAJEpKKAa BHU3YAIbHBIX METOJOB NPOEKTHPOBaHUS (Trpaduyeckoe Co3IaHHe,
pElaKTUpPOBAaHUE, BU3yaJdU3allMs, I€4aTb OTYETOB [0 XOJY BBIIOJHEHUS
IIPOEKTOB);

® UCHOJB30BaHWE YHUPHUIMPOBAHHOTO S3bIKA MOJCTUPOBAHHS JUIA (PHUKCALUU
pelieHui, IPUHATHIX TPU MPOEKTUPOBAHUY;

e HaIU4Me M MHTErpalysl BCeX CPEACTB MOJIECPKKU NI BCEX ATANOB >KM3HEHHOIO
[UKJIa IPOTPAMMHBIX MPOYKTOB.



« 1. Oowana cxema paoomsvl CUCHIEM RPOCPAMMUPOBAHUA
BOJIBIIMHCTBO CUCTEM IIPOrPAMMUPOBAHUS BKIIFOYAIOT B CBOM COCTaB OTPaHUYECHHBIN
HA0Op KOMIIOHEHTOB:

CpEJ/ICTBAa MHTETPAIlMA KOMIIOHEHTOB CHCTEMBI IPOTPAMMHUPOBAHUS
PEIaKTOpPbI TEKCTOB

KOMIHIJISITOPBI M acceMOIephl

Ooubmmorexku

pPEIAKTOpPhI CBSA3EH

Cpe/CTBa KOH(PUTYPUPOBAHHUS M YITPABJICHUS BEPCUSIMHU
OTJIaJYMKHU U CPEJICTBA TECTUPOBAHUS

CpE/ICTBA TECTUPOBAHHUS

PO QUITHPOBIIUKH

CIPaBOYHBIC CHCTEMBI.

_—

Ucxonnas
nporpamma

Cucrema
TEKCTOBOIO  [¢—P
peaaKTupOBaHUA

MakporenepaTtop

Cucrema
rpaduuecKoro
peNaKTUPOBAHUSA

Kommunsarop

bubnuorexku
Y

Hunamuueckas

v KOMIOHOBITKK |

(penaktop
Accembiep cBsi3ei)

/

3aepysKa
I
OOBEKTHBIN I'oToBas I' o
MOMYJTb nporpamma | , TIIa Tk
/
/
H B B
| Barpysunk |
| IPY3UUK |
1
| (B cocTase :—> Brinonnenue
! 1
! 0C) !
! 1

2.2. Humezpuposannas cpeoa pazpadoomku

OCHOBHOW TEHAEHIMI Pa3BUTHS CUCTEM INPOTPAMMHUPOBAHMS SIBISETCS TCHICHIIHS
MHTETPAal KOMIIOHEHTOB B €IHHOE CHCTEMHOE OKpYyXeHHe. Eciu mepBble CHUCTEMBI
NPOrPaMMHUPOBAHUS TIPENCTABISIM COOOW TPOCThIE HAOOPHI TMporpamM, OO0BEIMHEHHBIE
TOJIEKO OOIIMM ONMHUCAHHEM CTPYKTYp JAaHHBIX, TO B HACTOSINIEE BPEMs U3 MPEKHUX CHUCTEM
POrpaMMHUPOBAHUS BOSHUKIN HHTETPHPOBAHHBIE CPEIbl pa3pabOTKH.



IIpocrenmmy cnoco0 yIpaBiIEHUS CIOXHBIMU IIOCIENOBATEIBHOCTSIMU BEI3OBOB
CUCTEMHBIX  MPOTPpaMM,  KAaKMMH  SIBJISIIOTCS ~ BBI30OBBl  KOMIIOHEHTOB  CHCTEM
MPOTrPaMMHUPOBAHUS, HA3BIBACTCS PEHCUMOM DPAOOMbBL ¢ KOMAHOHOU CHIPOKOU OliepaTopa
WJIA OTIEPALlMOHHOM CUCTEMBI:

gt+ -c -S -da -dp -dA b.cpp

PaboTast B 5TOM pexume, MPOrpaMMUCT MOJIAET ONEPAIIMOHHON CHCTEME 3aJaHusl 10
BBI30BY IIPOrpaMM, YyKa3blBas MECTO pa3MEIICHHs BbI3bIBAEMOW IPOrpaMMbl, €€ UMs U
napaMeTpsl KOHKPETHOTO BbI30Ba. CyIIeCTBEHHBIM HENOCTATKOM PaOOTHI B TAaKOM PEKUME
SBIISIETCS HEOOXOAMMOCTh MOCTOSIHHOTO NMPHUCYTCTBUS KBAJTHU(HIIMPOBAHHOTO MOJB30BATENSA
CHUCTeMBI Ha pabodyeM MecTe /sl TOCTOSHHOTO 3alycKa CIEYIOUIMX W CIEeTYIOUINX
KOMITOHEHTOB.

B  mouckax  mpeomosieHMs ~— 3TOTO  HEJOCTaTKa  pa3pabdOTUMKH  CHCTEM
IIPOrpaMMUPOBAaHMS IPEATIOKUIN KOHYENRYUIO KOMAHOHBIX (aiinoe.

B Takmx (paiimax 3apaHee 3amUCHIBAIUCH TUPEKTUBBI ONEPAI[IOHHON CHCTEMBI,
HEOOXOMUMBbIC JUISI aKTHBAllMM BCEro TpakTa oOpabOTKM TporpaMM — OT 3aIlycka
KOMIIWJISITOpa 10 3alUCH B apXWB CUCTEMbl TOTOBOM IpOrpaMMbl WJIM IE€peladd €€ Ha
UCTIOJIHEHUE, KaK B TakoM (haiiie, comeprkalieM AUPEKTHBBI ONEPalMOHHOW cucteMbl MS-
DOS:

@echo off

@if exist t40.* del t40.*

@if exist kopu.?n del kopu.?n

@if exist kopu.?n0 del kopu.?n0

@for %%f in (*.a40) do ..\..\exe\ac40 -d-I1 —i%%f

@..\..\exe\rsv -it40.040 -zt40.r40

@..\..\exe\nstr -kOx0 -pOx0 -it40.r40 -zt40.n40

@..\..\exe\Cpu -x0x86 -d-s0xfe000 -b0x4005ab -e0x400900 -zt40.n40 -kOx0 -fOx0 -0t40.se0
@del t40.740

OcoGenno »>¢dexTnBHa paboTa B peXUMe KOMAaHIAHOTO (aiiima mpu BBITOJIHEHUH
MacCOBBIX MOATOTOBOK BEPCHUI OJHOW MPOrpaMMBbl, OTIUYAIOMIMXCS KaKUM-JIHOO Ba)KHBIM
napamMeTpoM, Hampumep, naposieM, OJIOKUPYIOIIUM HECAHKIIMOHHPOBAHHBIN 3aIyCK TOTOBOM
nporpammbl. IIporecc TOArOTOBKM OOJBIIOTO YHCIA TOYTH OJMHAKOBBIX MPOTpPaMM
MPOBOJUTCS B TAKETHOM pEXHME paboThl ONEpPalMOHHOW CHCTEMBI 0€3 OIepaTHBHOTO
KOHTPOJISI CO CTOPOHBI OTIepaTopa U Jgaxe 0e3 ero mpucyTCTBUSI.

Bce Oombmiee  pacnpocTpaHEHHE — TOJIYHalOT — UHMEZPUPOBAHHbIE — CUCHEMbl
npozpammuposanus. VIHTerpupoBaHHas cpefa pa3pabOTKH MporpaMMm OObeAuHSET B cede
BO3MOHOCTH TEKCTOBBIX PpEJAKTOPOB M KOMAaHIHOTO $3bIKa KOMIIWJIATOPA, a TaKkKe
HEKOTOPBIX JPYIMX KOMIIOHEHTOB CHCTEMBbl IPOrpaMMHUPOBAHHUSA, HAIpUMEpP, pEIaKTopa
CBSI3€U U OTJIa{YMKA.

[Tpu pabGoTe B MHTETPUPOBAHHON Cpesie pa3pabOTYMK MPOTrpaMMbl OCBOOOXKIAETCS OT
HEOOXO/IMMOCTH YCTAaHABJIMBATH MAapaMeTpPhl 3alycka KOMIIOHEHTOB CHUCTEMBI MPH BCSKOM
3aIlycKe 3TUX KOMIOHEHTOB. He TpeOyeTcst OT moyp30BaTessl U 3HAHUS SI3bIKA YIPABICHUS
3aJJaHUSMU OTIEPAIIMOHHON crcTeMbl. PaboTa B MHTErpUPOBAHHOM cpesie BEAETCS B TEPMUHAX
OIIUCAHUSl NPOCPAMMHO20 NpoeKkma U ero XxapakTepucTuk. [lomp3oBarento naercs ymoOHBIN
rpadudeckuii naTEpEiic, C MOMOIIBIO KOTOPOTO OH MOXET ONPEJEsATh CBOM MPOTrPaMMHBIE
MIPOEKTHI, BKJIIOYATh B HMX COCTaB CBOM TEKCTOBBIC, pECYpCHbIe M OMOIMOTEYHBIE (hailiibl,



yCTaHaBJIMBATh apaMETPhI 3allyCKa OTAEIbHBIX KOMIIOHEHTOB CHUCTEMBI. KIHTErpupoBaHHas
cpela aBTOMATHYECKH OCYIIECTBIIIET 3alMyCK HEOOXOAMMBIX KOMIIOHEHTOB ((akThdyecku
CO3/1aBasi HEBUUMBIN MPOTPaMMUCTy KOMAaHIHBINA (aiii), MOJTydaeT OT ITHX KOMIIOHEHTOB
pe3ybTaThl UX PaOOTHI U COOOIIACT MOJIL30BATEN0 000 BCEX MOMYIIEHHBIX UM OMIMOKaX Ha
pa3HBIX ATArax MOATOTOBKHU MPOTPAMM.

OCHOBHOE TMPEUMYLIECTBO HWHTETPUPOBAHHON cpenpl — B yA0OCTBE pPabOTHI ee
noJib30BaTens. Bce cBOM IEHCTBHS OH BBIMOTHSAET HEMOCPEICTBEHHO B OKHE PEIaKTUPOBAHUS
UCXOJHOTO TeKcTa mporpammbl. [lomyduB cooOmieHne O KakoW-HUOyAb —ommoOKe,
M0JIb30BaTEIb, PYKOBOJCTBYSICH COIYTCTBYIOIIMMHU CBEACHUSIMH O MECTE€ 3TOH OIIMOKH B
porpamMme, UMeeT BO3MOXKHOCTh MCIPABUTh €€, He MpephiBas padoTy B WHTETPUPOBAHHOU
cpene. [lomomHutensHble yaoOCTBa pabOTBI B TAaKOM pPEXHUME CBS3aHBI C pPEATbHBIM
00beIMHEHNEM B OJHOM TEXHOJIOTUYECKOM MpPOIECCe HECKOJIBKHUX KOMIOHEHTOB CHCTEMBI
IPOTPAaMMUPOBAHUS — TEKCTOBBIX PEAAKTOPOB, KOMIMISTOPOB, PEIAKTOPOB CBS3EH,
OTJIQTYMKOB.

EcrecTBEeHHBIM ClE€ACTBHEM BHEPEHHUS B MPAKTUKY HWHTETPUPOBAHHBIX CHCTEM
IPOrPaMMHPOBAHUS SBUJIOCH TNEPEHECEHHWE TEXHOJOTHYECKUX IMPHEMOB, HCIIOIb30BAHHBIX
IpU UX pa3paboTKe Ha pa3pabOTKy TOTO MPOTPAMMHOTO OOecIieYeHus, KOTOpask BHITIOIHSIETCS
¢ ux momomipio. [IporpamMmucTaM CTalld MPENOCTaBIATh Tpa@UUECKH MOJIb30BATEIbCKHNA
uHTEepdeiic, CTaBIINil BCKOpPE MOCIE CBOETO MOSBICHHS HEOTHEMJIEMONW COCTaBHOM 4acThIO
MHOTHX COBPEMEHHBIX OIEPAlMOHHBIX CHCTEM M Tpaduueckux obosodek. B cocraB cucrem
MPOrPaMMHUPOBAHMS CTAIA BKIIOYATHCS OMONMOTEKH, OOCCIIEUMBAIONIUE MOIJIEPKKY
rpaduueckoro uaTepdeiica. Onrcanne OUOIMOTEK BBIMOJHSIOCH C IOMOIIBIO MPUKIIAJIHBIX
IPOrpaMMHBIX ~ MHTEP(ENCOB, TMO3BOJISBIIMX  CTAaHAAPTU30BAaTh  B3aUMOJCHCTBHE C
OTIEpAIIMOHHBIMH CUCTEMaMH.

OcoOeHHYIO TOMOIIb HWHTETPAalUsi KOMIIOHEHTOB CHCTEMBI IPOTPaMMHUPOBAHUS
nproOpeTaeT Npu MPOBEACHUM OTJIAAKK TporpaMM. TecHbIE CBS3M MEXIY OTIACIbHBIMU
KOMIIOHEHTaMHU MOMOTAIOT OTJIAAYUKY TaK MPEACTaBUTh WH(POPMAIMIO O XOJ€ BBIMOJIHEHUS
MPOTpaMMBbl, YTO OTJIAZKa OKA3bIBAETCS 3HAYUTENHHO O0Jiee MPOCTBIM MEPOIPHIATHEM, YeM
9TO OOBIYHO OBIBAET.

BoibIMHCTBO CHCTEM MPOrpaMMHPOBAHUSI OPUEHTHPOBAHBI Ha PabOTy ¢ KaKUM-JINOO
OJIHUM SI3BIKOM MPOTPaMMHPOBaHUsS. TeCHAas CBS3b C S3bIKOM IO3BOJISIET BKIIOYATh B COCTaB
MHTETPUPOBAHHBIX CHCTEM TIOJIE3HBIE BCIIOMOTATENbHBIE CpPEACTBA, KOTOpPbIE CHOCOOHBI
MIPOBOJIUTH AHAIM3 TEKCTOB MPOTPaMM M HAXOAUTh B HUX OIpeIesIeHIs] OObEKTOB TaHHBIX, UX
CTpYKTYp, KiaccoB. Hampumep, B cucteme mnporpammupoBanus Visual C++ kommanuu
Microsoft mpu pabGote ¢ mporpamMmoii B OJHOM K3 OKOH HHTETPUPOBAHHON CHCTEMBI
JEMOHCTPUPYETCS TOJTHAS UepapXus KJIacCoB, OTHOCSIIANCS K aKTUBHOMY MpOeKTy. BriOpaB
m000f W3 DJEMEHTOB HeEpapXuH, IMOJB30BaTelb Cpa3y BUAWT B JPYIOM OKHE,
NpeJHA3HAYCHHOM JIIS OTOOpaXXeHHS OCHOBHOTO TEKCTa MpOrpamMMbl, TOT (parMeHT
IpOTpaMMBbl, TJe ONpeAessieTcss BEIOpaHHBIN 2meMeHT. [Ipu penakTHpOBaHUM U OTIAJKE ITO
MIO3BOJISIET JIETKO OTHICKMBATH B TEKCTE MECTa OINpeJeNieHHs] 00BEKTOB, IPOBEPATH CHOCOOBI
UCTIOJIb30BaHUSI OOBEKTOB HAa COOTBETCTBUE OIPENACICHUSM, OTIKUBATh HE TOJBKO
nporenypsl 00padoTKu 00BEKTOB, HO M CAMH JITAaHHBIE U UX CTPYKTYPHI.

HHTerprpoBaHHbIe Cpebl UMEIOTCS He TOJIbKO B cuctemax Microsoft Windows s
MePCOHANBHBIX KOMITBIOTEPOB. B cemelicTBe cuctem moj ycinoBHbIM HauMeHoBanuem UNIX
yXKe AaBHO (YHKIIMOHUPYET CHCTEMa OKOHHOTO TI0JIb30BaTeNbcKoro uHTepdeiica X Window
System. B sty cucremy 3anoxxeHa uies pazaeneHus GyHKIui oTroOpakeHust nHpopmaum Ha
9KpaHe Mo MPUHIHITY — QYHKIMK KIHeHTa W (yHKuuu cepBepa. CepBep BBHINOJHAET caMy



OTPHUCOBKY, YIpaBIAE€T IHUCILUIEEM, a KIHMEHT BBIMNOJHSAET BBIYHUCICHHUS U CBI3BIBACTCS C
CepBEepOM TPU HEOOXOAMMOCTH OTOOPa3HTh MX pe3yabTaTbl Ha dKpaHe. B3aumoneiicTue
KJIMEHTOB U CEPBEPOB OCYIIECTBIISICTCS HA OCHOBE CETEBBIX MPOTOKOJIOB, YTO 3HAYUTEIHHO
obneryaer pabOTy B MHOTOIOJIB30BATEIILCKOM M MHOTOKPAaHHOM pEeXHMax, a TaKxKe
MIOBBIIIAET YPOBEHb O€30MaCHOCTH B3aMMOICHCTBHSL.

MHuorue nporpammuble KoMnoHeHTHl cuctembl UNIX momyumnu BO3MOXKHOCTH
paboTaTh HE TOJBKO B pEXHMME KOMAaHIHOM CTPOKH, HO M B WHTErpupoBaHHON cperme X
Window. Hampumep, pemaktop Emacs umeer Ooiee ymoOHYHO M dalie HCIOJIb3YEeMYIO
moaubukarmio XEmacs. Jlns uaTepdeiica X  WIindow co3maHbl  MHOTOYHCICHHBIC
JICTIETYEPHl OKOH, CaMbIM HM3BECTHBIM W3 KOTOPBIX SIBIISIETCS, MO-BUIMMOMY, AUCIETYEp
Motif, ¢ nomompo KoTOporo Jis pabOTBl € OKHAMH HHTepdelica BO3HUKAIOT
JIOTIOJIHUTEITbHBIE BO3MOYKHOCTH.

B mocnenHee BpeMs Bce OOJBIIYIO TMOMYISIPHOCTH MPHOOpETaeT pacmmpsieMas
UHTErpupoBaHHas cpena Eclipse. Dto cB0OOIHO pacmpoCTpaHsSeMblil MOJIb30BATEIbCKUN
uHTepdeiic, o0mamaouMii pa3BUTHIM BU3YaJbHBIM PEAAKTOPOM, K KOTOPOMY MOTYT
MOJKJIIOYAThCSl KaK KOMMEpUYECKHe, TaKk M CBOOOJHO pacmpoCTpaHseMble MOJIYIH,
peaM3yIoniue pa3Iundablie (yHKIIHH.

Pa3zBuTremM MHTErpUPOBAHHBIX CHCTEM (Cpell) MPOTPAMMHUPOBAHUS SIBJISIOTCSI CHCTEMBI
POrpaMMHUPOBAHUS, WHTETPHPYIOIIME KOMIIOHEHTHI, O00eCHeuuBalone MOIEPKKY Ha
sTanax pazpabOTKH MPOrpaMM, MPEAMIECTBYIOMUX ATAMly KOJAWPOBAHUS, TO €CTh Ha JTarax,
CBSI3aHHBIX C MTPOEKTHPOBAHNUEM IIPOTPAMM.



O. ROMNOHEHM bl KIACCUUECKOU CUCHLEMBL RPOCPAMMUPOBCAHUA

CpolicTBa CUCTEM IIPOrPaMMHUPOBAHUS ONPENEISIFOTCS HE TOJIBKO KOMITUISTOPaMH, HO
U MHOTMMHM JpPYTMMHM KOMIIOHEHTaMU 3THX CHCTEM, BCEH MX COBOKYIHOCTBIO U
CIIOCOOHOCTBIO B3aMMO/ICHCTBOBATH JIPYT C APYTOM B IIPOLIECCE MOATOTOBKH IPOTPAMM.

3.1. Peoaxmopwvl mekcmog
3.1. 1. Buowvt mexcmoswix pedakmopos

B cooTBeTcTBUM €O CXEMOW KIIACCHYECKOW CHCTEMBI MPOTPAMMHUPOBAHHS MOXKHO
BBIJICIUTh TPU HAYAJIBHBIX DJIEMEHTA MpOIlecca CO3JaHUs MPOrPaMMBI: PElIAKTOp TEKCTa
UCXOJHOM TpOrpamMMBbl, MOACHCTEMa aBTOMATU3UPOBAHHOTO NPOEKTHPOBAHUS M PEIAKTOP
rpadudeckux (GopM BEACHUS AUAIOTA.

Texcmoebtii pedakmop SIBISICTCS HanOOJIee YaCThIM HAYaJIbHBIM 3JIEMEHTOM ITpoIiecca
co3manusi mporpaMMbl. OH TIO3BOJISIET TOTOBUTH M BHOCUTH M3MEHEHUSI B TEKCTHI MCXOJHBIX
IporpamMM, OJHAKO B COBPEMEHHBIX CHCTEMax MPOTPaMMHUPOBAHHS €ro (YHKIUHU CTAIN €Ie
Oonee mHUPOKUMHU. TeKCTOBBIE pPEAAKTOPHI CTalM OCHOBOW WHTETPHPOBAHHBIX CpeEl
pa3paboTku. M3BEeCTHBIM TPUMEPOM TEKCTOBOTO pENAKTOpa SBISIETCS penakTop VI,
BXOJSIIMM B COCTaB CTaHJAPTHOW CHUCTEMBI IIPOIPAMMHUPOBAHMS OINEPALUOHHOW CHCTEMBI
UNIX. Penaktoppl Ha3bIBalOTCS TEKCTOBBIMM, IIOCKOJBKY OHH IpEeIHA3HAYEHbl JUId
pPEeNaKTUPOBAHUS W XpaHEHHs] B apXWBe JIO0OW TEKCTOBOM HWH(pOpMAIMU — OT TEKCTOB
IporpamMMm 70 TJOKYMEHTAIlMH 10 BBIYMCIUTENBHON cucTeMe. TeKCTOBbIE peaKTOPhl ACTSATCS
Ha JIBE€ KaTEeTOPUH I10 BHJIAM 3aITyCKa, OHH OBIBAIOT NAKEMHbIMU U OUATO208bIMU.

Ilakemnsle  pedakmopst HE  TPeOYIOT  HENOCPEACTBEHHOTO  MPHCYTCTBHS
IporpamMMHUcTa JUI cBO€i paboThl. OHM MOTYYaIOT HA BXOJ UCTIPABIISIEMBI TEKCT U MTAKETHOE
3aJjaHre Ha PeAaKTHPOBAHUE, B KOTOPOM YKa3aHO, Kakue (pparMeHTHl TeKCTa HAJ0 U3 TEKCTa
UCKITIOYUTh, KAaKHe MEpecTaBUTh MECTaMH, Kakue (parMeHTHI CJIeIyeT 3aMEeHHUTh APYrou
uHpopManuei, KoTopasi TaKke BKIIOUYEHA B MAKETHOE 33/laHUe. YKa3aHHsl MOTYT JaBaThCs B
TEpPMHHAX HOMEPOB CTPOK (3aMEHUTh CTPOKY 15 Ha TekcT ““...”") WK C MOMOIbIO KOHTEKCTa
(mepex CTpOKOM, B KOTOpOW HaWaeH wuueHTUPHKaTop “INT” BCTaBUTh CTPOKY C
uneHtudukaropom “long”).

[TakeTHBIE peIaKTOPBI OCOOCHHO YIOOHBI MPU MAaKeTHOM (OPMHPOBAHUU HECKOJIBKUX
BEpPCUH OJHUX M TEX K€ MPOrpamM, OTIMYAIONIUXCS HEKOTOPHIMH Ba)KHBIMHU IMapaMeTpaMHu,
KOTOPBIE TOJDKHBI OBITh YYTEHBI HEMOCPEICTBEHHO B TEKCTE MPOrpaMMBbl. 3aIycK MakeTHOTO
pelaKkTopa MOXET OCYLIECTBISATHCS M3 KOMAHIHOM CTPOKH HJIM C MOMOINBIO KOMAaHIHOTO
daitmta, HO B JOOOM cnywae ¢aiin ¢ 3amaHUEM Ha pPeIaKTHPOBAHUE JOJKCH OBITh
MOATOTOBJIEH 3apaHee.

OmHuM W3 BHJIOB  KOHTEKCTHOTO  MAKETHOTO  PENAKTUPOBAHHS  SBISETCA
MAKpOnooOCmanoeéKka, T0 €CTb PEAaKTHPOBAHUE TEKCTa MO HA/IEHHBIM B HEM MIaOIOHaM.
WHorma Takoe pelakTHPOBaHHE TEKCTa BCTPAMBACTCS HEMOCPEICTBEHHO B KOMITUIISTOP, YTO
UMEET HEKOTOpPhIE TPEUMYIIECTBA, CBSI3aHHBIC C MOBBIMICHUEM 3(PPEKTUBHOCTH O0OIIETro
mporecca  o0paboTkM  Tekcta mporpammbl. [Ipomecc  MakpooOpaOOTKH — TEKCTOB
KOHIIETITYyaIbHO JEIHUTCS Ha J1Be (ha3bl — IepBasi U3 HUX 3TO BBOJ MAaKpOONPEIAEICHHA, BTOpast
¢aza coctout B 00paboTKe MAaKPOBHI30BOB. B1 MakpOBBI30BOB M MaKpOOTIPEIEICHUH TaKkKe
BHOCHT Pa3JIM4Ms B MaKpoIporeccopsl. B oqanx makpomnpoueccopax (6osee TpaaUuIHOHHBIX)
MaKpOOTIpE/ICICHUsI HATIOMHUHAIOT OTpeesieHUs] PYHKIUH U UX (OPMAIBHBIX IMapaMeTpoB, a
MaKpOBBI30Bbl HAIIOMUHAIOT ONEpallMd BbI30Ba (PYHKIHH € (aKTHUECKUMH MapaMeTpamMHu.
[TIpumepaMu TakMX MaKPOIPOIECCOPOB MOTYT CIYXKHTh IPENPOLECCOPhl, BCTPOCHHbBIE B
KOMIHIJISITOPBI HEKOTOPBIX S3bIKOB nporpammupoBanus (PL/1, Cu, Cu++, paznuuHble SI3bIKH
accembnepa). Jlpyrue Makpompoueccopsl CYHTAIOT MaKpPOBBI30BOM IPOW3BOJIBHYIO CTPOKY



TEKCTa, COOTBETCIBYIOLIYIO HEKOTOPOMY 3apaHee OIpPEACICHHOMY IIa0JIOHY, IpUYEM
NpaBUjIa OTMCAHMS MIA0JIOHOB MOTYT JIOCTaTOYHO CJIOKHBIMH, & CaMU [Ia0JIOHBI MOTYT OBITH
napaMeTPU30BaHHBIMH. TeM CaMbIM, MPH OTOXKAECTBJICHUH BXOJHOHM CTPOKH ¢ MIabIOHOM
BO3MOJKHO HE ITOJIHOE COBIIAJICHUE, a COBIIAJICHHE C BBIACTICHUEM (PaKTHYECKHX TapaMeTPOB.

CymectByer 0o0yblIOe KOJMYECTBO YHHUBEPCAIBHBIX MAaKpOIPOIIECCOPOB  WIIU
MaKpoTreHepaTopoB. B HEKOTOphIX pa3pabOTKax OHHM WCIOJIb30BATHCH JUIS TOBBIIICHUS
MOOWJIBHOCTH TPOTPAMMHOTO OOECIEeYeHHs, TO €CTh €ro MEePeHOCHMOCTH €3 OJHOTO
OTIEPAIIMOHHOTO OKPY)KEHUS B APYroe.

Muanozoevie pedakmopvr OTANYAIOTCS OT MAKETHBIX PEIAKTOPOB TEM, YTO ISl HUX
TOTOBHTH 3aJ[aHUE Ha pelakTupoBaHue He TpeOyetcs. [lonb30BaTens yKa3bIBAaeT pelakTopy,
Kakol TEeKCT OH CcoOMpaeTcs penaKkTHpOBaTh, Jajiee HEMOCPEICTBEHHO BBOIATCA
penakTHpymoomue npukassl. B pesymprare (QopMHpYyeTCS HCIpaBIEHHBIA TEKCT, KOTOPBIH
MOKHO CHOBA 3aIMCaTh B CUCTEMHBIH apXHB, MCIIOJIB30BaB IMpexHee UM (aiiina uiam 3a1aB
HOBOE MM, COXPAHHB MPEIBITYIINI BAPHAHT B apXUBE.

JlnanoroBele pemakTOpbl JENATCS Ha JBE KATETOPHUU: CMpPOuHbie W IKPAHHbIE
PEIaKTOPHI.

[Tpu paboTe co CTPOYHBIMU PEAAKTOPAMHU CHavaja 3aJal0T HOMEp CTPOKH, KOTOpas
MOJUIEKUT PENAKTHPOBAHHIO, a 3aTEM BBLIAIOT PEAAKTHUPYIOUINE MPUKa3bl, KOTOPbIE MOTYT
BJIMSITH TOJIBKO HA 3aJIaHHYIO CTPOKY. DKpaHHBIE THAJIOTOBBIE PEIAKTOPHI MO3BOJISIOT BUICTD
Ha DKpaHe Cpa3y HECKOJIbKO CTPOK. DKpaHHBIE PEelaKTOpPhl — 3TO caMmoe yJ0OHOE CPelCTBO
penaKkTHpoBaHU (aiiioB, a CTPOUYHBIE OOBIYHO MPUMEHSIOTCS B YCIIOBUSX, KOTJIa YCTPOMCTBO
oToOpakeHUs: MHPOPMALMK HE TMO3BOJISIET OJHOBPEMEHHO TOKAa3bIBaTh CpPa3y HECKOJIBKO
CTPOK TEKCTa.

[TosiBieHHEe OSKpaHHBIX PEJAKTOPOB  CEPbE3HO TMOBIUSUIO Ha  BO3MOXKHOCTH,
NpEJOCTaBIsIeMble  IOJIb30BATENsIM  TpU  pedakThupoBaHuu. [lonp3oBarento  Temepb
NPEJOCTABIAIOT HA0Op KaK TPAJAWIIMOHHBIX PENAaKTOPCKUX BO3MOXKHOCTEH, OCHOBAaHHBIX Ha
PENaKTUPOBAHUH CTPOK 1O HUX HOMEpaM, KOTOpHIE OOBIYHO IMOKA3bIBAIOTCSA CPENd APYroi
ciykeOHOM wuH(popManuM, Tak W KOHTEKCTHOE penaktupoBanue. K stomy noGaBiieHBI
BO3MOKHOCTH paboTel ¢ Onokamu wuH(popManuu, mnpuyeM OJOKA OOBIYHO OBIBAIOT
TOPH30HTAIBHBIMU (ITOCTPOYHBIMH) HIIM BEPTHKAIBHBIMU, KOTOPBIE OCOOCHHO YIOOHBI MpH
penaKkTUpoBaHUHM (HOPMATHUPOBAHHBIX TEKCTOB, Hampumep, Tabmuu. Cpeam >KpaHHBIX
PENaKTOPOB BBIICISIOTCS TEKCTOBBIE MPOLIECCOPHI, TPUMEPOM KOTOPBIX SBISIETCS TEKCTOBBIN
nporeccop Word, paspabotannbiii komnanueir MiCrosoft u Bxozsmuii B coctaB CHCTEMBI
oducHoit aBromaruzauu Microsoft Office.

[TosiBieHNE MHTETPUPOBAHHON Cpe/ibl pa3pabOTKH MMO3BOJIMIO HHTETPUPOBATh B HUX U
TEKCTOBBIE PENAKTOPBI, TOYHEE AUAIOTOBBIE AKpaHHBIE PEAAKTOPHI TEKCTOB. PemakTopsl
TECTOB CTaJH TECHEE B3aUMOJCHCTBOBATh C KOMIIIATOPAMH, a 3aT€M H C OTJIQAYHUKaAMH
nporpamm. Teneps mpu BBOJE TEKCTOB MPOTrpaMM € MOMOMIBIO PEIAKTOpa, 3Ta MporpaMmma,
MIOJTyYHB CBEJICHHUS O TOM, Ha KaKOM SI3bIKE NMPOrPAaMMHPOBAHMS HAIKMCAaH BBOJWMBINA TEKCT,
OCYILECTBIISIET MPOBEPKY MPABMILHOCTH HANMCAHUS KIIOYEBBIX CIIOB S3bIKA, BBIACIAS MX Ha
9KpaHe OcOoObIM HIPUPTOM H LBETOM. TeM caMbIM, TEKCTOBBIM pPEIAKTOpaM MepenaroTcs
HEKOTOpbIe (DYHKIIMU JTEKCHYECKHX aHATH3aTOPOB.

Hekotopble  cucTeMbl  NPOTPAaMMHPOBAHUS ~ HMEIOT  OCOOYI0  CTPYKTYpY,
MIPEIIOJIAraloNIYI0 BBOJ UCXOTHOW HH(popManuu B BUJE TpadhUIECKIX 0OBEKTOB C MMOMOIIBIO
2paghuueckozo nonvzoeamenvckoo unmepgeiica. K TakuMm cucteMaMm OTHOCSTCA,
HanpuMep, cucteMbl, padotaroure ¢ s3pikamu UML, Visual Basic. I'paduueckue oOpasbi



MOI'yT BIIOCJIEACTBHHM aBTOMAaTHYECKH IIPEOOpPA3OBBIBATHLCSI B OOBIYHBIE TEKCTOBBIE
IIPOrpaMMBI.

3.1.2. Jlexcuueckuit ananuz “na nemy”

CyTh E€KCHYECKOTO aHalu3a “‘Ha JIETy  — B MOUWCKE U BBIJICJICHUU JIEKCEM BXOIHOTO
A3bIKa B TEKCTE MPOrpaMMBbl HEMOCPEACTBEHHO B TpOIECCe €€ CO3/AaHUs Pa3pabdoTUUKOM.
OOHOBPEMEHHO C BBOJOM TEKCTa MPOTPAMMEI C IMMOMOIIBID TEKCTOBOTO PEIaKTOpa CHCTEMa
nporpaMMUpOBaHusA OTBICKMBACT B OJTOM TCKCTC JICKCEMBI II0 IIpaBUJIaM TOTO A3bIKa
IPOTpaMMUPOBAHUS, HA pabOTy C KOTOPHIM OHA B TAHHBII MOMEHT HacTpOEHa.

B campIX MpOCTBIX CHUCTeMaxX TPOBEICHHBIM aHATU3 WCIOIb3YEeTCS TOJBKO IS
BBIZICTICHUSI JIGKCEM B TEKCT€ C MOMOIIbI0 T'padUyecKux cpeAcTB muciuies. Hampumep,
JIMTCPAJIBHBIC KOHCTAHTBI MOTYT BBIACIATHCA OJHUM IBETOM, CJ'IY)KC6HBIC CJIOBa MOTryT
MOTYEPKUBATHCS, MTPOCTHIE WACHTU(PHUKATOPHI TTOKA3BIBATHCS KAaKUM-JTHOO APYruM mpudrom
u T. 1. boiee pa3BuThie CHCTEMBI CTPOST TaOIHIBI UACHTU(PUKATOPOB U KOHCTAHT, KOTOPBIE
NepeAaAr0TCA KOMIIWIIATOPY, BXOOAMIEMY B CUCTEMY IIPOTrpaMMHUPOBaHNA. OTUM JOCTUT'ACTCs
HWHTETPAIs TEKCTOBOTO PEIAKTOPA C JICKCHUECKUM aHATH3aTOPOM KOMITHUIISITOPA.

Tabnuiibl, co31aBaeMbie B IPOIIECCE BBOIA TEKCTA, MOTYT MCIIOJIBb30BAThHCS LIS TOUCKA
COXPAHCHHBIX TaM JICKCEM II0 TUIIY WKW IO HCKOTOPbLIM HH(i)OpMaLII/IOHHBIM CHUMBOJIaM
(Hampumep, 1o TiepBbIM OykBaM). Takoif TOUCK MOXKHO ClIeNaTh KOHTEKCTHO-3aBUCHUMBIM, TO
€CTb MOXXHO HMCKATh JICKCEMY MMCHHO TOI'O THIIA, KOTOpBIfI J0ITYCTUM B JaHHOM KOHKPCTHOM
MeCTe TeKcTa mnporpammbl. Kpome camoii Jjekcembl, pa3pabOTUMKy MOMXKET OBITh
npenocTaBieHa HHPOpMaIus 0 Hell, HanpuMep, epeueHb JOCTYIHBIX METOI0B ISl THITA WIIH
DK3EMIUISApa KJacca, 4YTO H30aBIsIeT OT HEOOXOAMMOCTH JIMITHWKA pa3 3arjsiiblBaTh B
JIOKYMEHTAIHI0, U CHUKAET BEPOSTHOCTh OMHMOOK TMpU BBOJE TekcTa. [loMomnis co cTOpOHBI
CHUCTEMBI IIPOTPAMMUPOBAHUS, B KOTOPOU TEKCTOBBIM PENAKTOP MHTEIPUPOBAH HE TOJIBKO C
JICKCUYCCKMM, HO MW C€ CHHTAKCHUYCCKUM aAHAJIIM3AaTOPOM KOMIWJIATOpA, MOKCET 6BITB
OpPraHM30BaHa B BUJE NOOCKA30K U 2UNEPCCHLIOK.

Iloockazka BO3HHMKAET Ha DKpaHE B TOM Ciydae, KOTJa pa3pabOTUMK BBEN KaKyKO-TO
YacTh MCXOJHOTO TEKCTa, OIpPENCIIEHHYI0 JIEKCHYECKHM aHAJIM3aTOpOM KaK Hadvajo
HEKOTOPOTO 3aCITy)KUBAOIIEro BHUMaHus ¢parmenTa. [logckaska MoxeT nmpuHUMaTh popmy
NosAICHeHUs MW apuanma JalbHENUIIero BBOIa TEKCTa.

Iosicnenue naet pa3pabOTYNKY MPEACTABICHHE O TOM, YTO MOYKET CJIE0BATh JajbIIe.
ITonb30Barein JOJDKCH CaM BBOJAWUTBH 3TOT TCKCT, HO IMPU 3TOM IMOACHCHUC 6y11eT momMorartb
emy. Hampumep, npu BBOJE MMEHH (YHKIIMM MOXET BO3HHKHYTH IOJCKa3Ka C yKa3aHHEM
THUIIOB €€ IMapaMeTPOB, TUIl TEKYILEro apaMeTpa MOXKET BBIICISATHCS 0COOBIM MIPU(TOM.

Bapuanm mexcma nipemnaraetr pa3pabOTUYHUKy HEKOTOPBIA MIa0IOH, KOTOPHI MOXKHO
BCTaBUTH IIOCIIE YK€ BBEACHHOTO TEKCTa. B HEKOTOPBIX CiydasX yKa3bIBaeTcsi cpasy Habop
mabJIoOHOB, W3 KOTOPOTO MOXHO BBIOpaTh mnoaxonsdmuid. Hampumep, mnociae BBoaa
NEPEMEHHOM, COOTBETCTBYIOLIEH HEKOTOPOMY KIJACCy, IOJACKAa3Ka MOXET TPEAOKHUTh
MepeueHb METOJIOB U CBOMCTB 3TOTO KJIacca, U3 KOTOPOTO MOXHO BBIOPATh HY>KHBIN TIPOCTHIM
BEIOOPOM HYKHOW CTPOKHM B TmepedHe. HekoTopble 4YacTo BCTpEUArONINecs BapHAHTHI
BBOOAHMMEBIX TCKCTOB B pPAAC CHCTECM pa3pCliacTCsa CBA3bIBATH C (1)yHKL[I/IOHaJ'IBHBIMI/I
KJIIaBUIIIaMH, HaXaTUC KOTOPLIX HNPHUBOAHUT K ABTOMATHUYCCKOMY IIO6aBJ'ICHI/IIO CBA3aHHOI'O
TeKCTa K MPOorpaMme.

[Tojcka3ku HE 3aMEHSIOT pa3padOTYMKa, OHH JIMIIL HEMHOTO IMOMOTAIOT MPOBECTU
HanOoJyiee PYTHHHYIO paboTy — BBOJ TekcTa. Ilojcka3ku nemaroTcsi JUIIb HAa OCHOBAHHHU
JIEKCHYECKOTO M CHHTAaKCHYECKOTO aHajH3a, a dTOr0 HEe BCEerja JOCTaTOYHO JUIS TOJHOTO
MNOHUMAHUA CUTYyallluH, IO3TOMY IIOJICKAa3KNW HEC BCErAa OKa3bIBAIOTCA MPaBUJIbHBIMH. OIIHaKO



pa3paboT4MK HE 00sA3aH CIen0BaTh IOJCKa3KaM, OH BCErga MOXKET BBOJUTH TOT TEKCT,
KOTOPBII CYMTAaET HEOOXOJMMbBIM BBECTH.

Tunepccoinka 1NO3BOJIAET NEPEXOJUTH OT OJHOM 4YacTH IPOTPaMMBI K JPYIOM.
Hanpumep, mo uMeHH (QYHKIIMH MOXKHO JIETKO MEPEUTH B TO MECTO HPOTPaMMBI, TAE 3Ta
(byHKIUS OTIpeneNnsercs, a 0 UMEHH CIIOKHOTO TUIIAa JAHHBIX ePEHTH K ero OMUCAHUIO.

TekcToBbIE PENAaKTOpPbl MHTETPUPYIOTCA TAKXKE C OTIAAYUKAMM, JUII KOTOPBIX OHH
IIO3BOJISIIOT PAaCcCTaBIIATh B MPOrPaMMe TOYKHM OCTaHOBA, IIOKA3bIBATh 3HAYCHUS IIEPEMEHHBIX
BO BpEMSI IPUOCTAHOBKU PaOOTHI TPOTPAMMBI U BBITIOJIHATH IPYTUE MOJIE3HBIE IEHCTBUS.

3.2. Tpancnamoput, KOMRUNAMOPYL, UHIMEPNPEMAM OPbL

KoHeuHo# 1enpio co3IaHusi BCSIKOTO TPOTPaMMHOTO TIPOIYKTA SIBISICTCS JTOCTH)KCHHE
HEKOTOPOTO Pe3yJbTara, Crocod MoIydeHHss KOTOPOTo 3aKOJAMPOBaH B 3ToU mporpamme. Cam
pe3yabTaT MOXKET OBITh IOJIy4eH TOJBKO TpH pabdoTe ammapaTypbl BBIYHUCIHTEIBHOU
CUCTEMBI, KOTOPOU /151 paboThI JOJHKHA OBITH MepeaaHa mporpaMMa B CBOEM UCXOIHOM HIIA
nepepaboTaHHOM BHUJIE, a TAKXKe BXOHBIE JaHHBIE, TPEOYIOIINEcs IporpaMMe Ipu ee padore.

CymecTByeT HECKOJIBKO BapHaHTOB B3aWMOJICHCTBHUS IMPOTPaMM C almaparypoi.
[TepBBIii U3 ATHX CMOCOOOB MOYTH HE TPeOyeT CUCTEMBl MPOTPAMMHUPOBAHUS M CBS3aH €
KOOupogeanuem npozpamm HenocpeoCmeeHHo HaA MAWUHHOM A3blKe. Takol TOAXONI
CTaHOBHTCS NMPUEMIIEMBIM TOJIBKO B T€X CIyJasX, KOTa HaJl BCEMH IPYTHUMH COOOPaKEHUSIMU
M0 TMOBOJAY CIIOCOOOB 3allMCH TPOTpaMM TMPEBATUPYIOT cooOpaxkernus 3ddexkruBHOCTH. B
HACTOSIIIEE BPEMsI MOYKHO CUUTATh, YTO HU OJIHA BBIUMCIUTENbHAS CUCTEMa HE BOCIIPHHUMAET
HANPSIMYIO TIPOTPAMMBI, MOATOTABIMBAEMbIC K WCIOJHEHHUIO JIFOJBMU: BCE MPOTPAMMBI JIIsS
MOJIyYEHUS Pe3yIbTaTa UX paOdOThI IOJDKHBI IPOUTH MPEBAPUTEIHLHYI0 00paboOTKYy.

Bropoii BapuaHT, B KOTOPOM HPOZPAMMUPOGAHUE 6€0e€MCA HA  A3bIKe
NPOZPAMMUPOBAHUS, HE COBIAJAIONIEM C MAIIMHHBIM SI3BIKOM BBIYHCIUTEIEHOW CHCTEMBI,
TpeOyeT HaIWYUS CUCTEMBl MPOTrPAMMHPOBAHMS. B COCTaB CHCTEMBI TPOTPaMMHUPOBAHUS
BKJIFOUAIOTCS. HECKOJIBKO KOMIIOHEHTOB, BXHEWITUM M3 KOTOPBIX SIBJISICTCS KOMIIOHEHT,
OTBETCTBEHHBIN 3a MPeoOpa3oBaHUE MCXOJHOUN MPOrpaMMbI K BUIY, B KOTOPOM OHAa MOKET
OBITh TIOHATA BBIYMCIUTEIHLHON CHCTEMOW. DTH KOMIIOHEHTHI HA3BIBAIOTCS MPAHCIAMOPAMU,
TO €CThb TNPOrpPaMMaMH, KOTOPBIE TEPEBOIAT UCXOOHYIO HpOSpAMMY, HANUCAHHYIO Ha
HEKOTOPOM HCXOJHOM (BXOJHOM) SI3bIKE, B JPYTYIO MPOTpamMMy, SKBUBAICHTHYIO TIEPBOM.
[Tomyuaromiasics Tpu ITOM TporpamMma Toxe (Qopmynupyercs Ha HEKOTOPOM  sI3BIKE,
Ha3bIBAEMOM 00bEKMHBIM.

[Tpomecc mepeBoa ¢ UCXOMHOTO sI3bIKa HA OOBEKTHBIM S3BIK OXBATBHIBAET Cpa3y TpHU
MPOrPaMMEBI ¥ Ha3bIBACTCS TPAHCIISIUCH:

1. Bo BpEMs TpaHCIAUUKU BBIYUCIUTCIIbHAA CHCTEMaA BBIIIOJHACT IMMPOrpaMMy
TpaucisTopa (nmporpamma Ne 1, mpanciupyiowast).

2. Tpancnarop oOpabaThiBaeT KOHKPETHYIO MOCIEI0BATEIBHOCTD MPEIIOKEHHI
BXOJIHOTO f3bIKa. Takas Mmocie0BaTeIbHOCTh JOJDKHA YIOBIETBOPATH HAbOpy
CHHTAKCUYECKHX W CEMaHTHUYECKHX TMpaBWI. B 3TOM ciyuae MBI mojydaem
NpaBo Ha3bIBaTh ee mporpammoin (mporpamma Ne 2, mparnciupyemas).

3. PesynbraToM paboThl TpaHCHATOpA TAKXKE SABJSAETCS MPOTpamMMa, CTPOUTCS OHA
10 CHHTAaKCUYCCKUM IpaBHJiaM BBIXOJHOT'O SI3BbIKA, €c CEMaHTHKa
ONpENeNeTcss CEMaHTHKOM  BBIXOJHOrO  s3blka  (mporpamma Ne 3,

Pe3YTbMUpYiowas).



HMcxonnas ®  pe3ynbTUPYIOIIAs  HPOrpaMMbl  SABJSAIOTCS  9K6UBAJIEHMHbIMU.
OKBUBAJIEHTHOCTh MTPOrPAMM O3HAYAET COBIA/JIEHUE UX CMbICIA C TOUYKH 3pEHMS (CEMAHTHUKH)
BXOJIHOTO sI3bIKa (JUIsI BXOAHOW IpOrpaMMbl) U (CEMaHTHUKHM) BBIXOJHOIO s3bIKa (s
0OBEKTHOM MPOTPAMMBI).

3.2.1. Cxemul padbomsl mpanciamopos

Crenenpb mpeoOpazoBaHus MPOrPAMM TPAHCIATOPAMHU MOKET ObITh paznmuyHOW. Eciu
MCXOJHAsI 3aIUCh MPOTPAMMBI BEACTCS Ha s3BbIKaX, OJU3KUX K MAIIMHHOMY IMPEICTABICHUIO
nporpamm, Takas o0paboTKa MOKET OBITh OTHOCHUTENILHO HEecNIOXHOH. IIporpaMmMel, KoTOphIe
00pabaThIBAlOT TEKCTHI HAa TaKUX S3bIKaX, HAa3bIBAIOTCS accembaepamu. HecMoTps Ha
OOJIBIITYIO Pa3HUILY B ammaparype pa3HbIX BBHIUMCIUTENBHBIX MAIllMH, UX S3BIKH accembiepa
Y4acTO OYEHb MOXOKH JAPYT HA JPYra, OTINYAsICh TOJBKO MPEICTABICHUEM CAMUX MAIIWHHBIX
komaHa. [[na s3pIkoB acceMOiiepa pa3paboTaH CTaHIApPT, B KOTOPOM CIEIHAbHO YKa3aHo,
9TO BCE MOJOOHBIE S3BIKU JOJKHBI 00pabaThIBaThCSI COOTBETCTBYIOIIMME acceMOiepaMu Ha
OCHOBE IIPHUHIIUNA “00UH-8-00UH’ .

Jpyroii BuA TpPaHCIATOPOB — KOMAUAAMOpbl. TEPMHH Komnuiamop OOBIYHO
UCTIOJIB3YETC BMECTO TEPMUHA MPAHCAAMOp B TeX CIydasx, KOTJa HCXOIHBIM SI3BIKOM
TPAHCIISALUU SBISETCS SI3BIK MPOTPAMMHPOBAHUS BBICOKOTO YpOBHsI, HanmpuMep [lackanb wim
Cu++, a OOBEKTHBIM SI3BIKOM SIBJISIETCS aBTOKOJ, SI3BIK accemOiepa WM MaIIHMHHBIA S3bIK
HEKOTOPOW BBIYHUCIHUTEIBHON MallMHBIL. BblUnCIUTENbHAS CUCTEMA, I KOTOPOW BEAETCS
KOMIMJISIIIUS, HA3BIBACTCS Yele6oU 8bIYUCIUMENbHOU cucmemotl. B 3TO MoHsATHE BXOIUT HE
TOJIBKO apXHUTEKTypa armapaTHbIX cpeacTB DBM, HO u onepalimoHHas cuctemMa, paboTaromias
Ha ITOW ammaparype, a Takke HaO0Op AMHAMHYECKU IMOIKITI0YaeMbIX OMOTHOTEK, KOTOpHIS
HEOOXOUMBI JUISl BBITIOJIHEHUS OOBEKTHOH TpoTrpamMMbl U, (AKTUYCCKH, CTAHOBATCS €€
YaCThIO:

Ucxonnas K OObekTHas

nmporpamMma OMIIHJITOP nmporpaMma
npoepamma Ne 2, npoepamma Ne 1, npoepamma Ne 3,
mpancaupyemas MPancaupyowas pe3yivmupyiowas

Pa3pbiB BO BpeMeHH U B POCTPAHCTBE
W
BxonHbie naHHbIE Brinosnnenue PesynbTar
— —

Cam KOMOHISTOP MOKET paboTaTh B JPYroM OMEPAIIHOHHOM OKPY>KEHUH, HEXEIHU TO,
B KOTOPOM OyJeT BBITIOJIHATHCS OTKOMIIMJIMPOBAHHAS MM IIPOrpamMmma.

Tpernii cmoco0 WCMONBb30BaHUS BBIYMCIUTEIBHONW ammapaTypbl UL TIOJXYYEHUs
pe3ynbTaTa IporpaMMBbl CBSI3aH C IIPOLIECCOM, HAa3bIBAEMBIM UHmMEpHpemauueil A3bvlKa.
Nutepnperanus BBINOJHIETCA MPOrPaMMOM, Ha3blBaeMOW unmepnpemamopom. llpu
MHTEPIpETallMid HEKOTOPOH NpOorpaMMbl OHA pa3MeNIaeTcss He B TOW OOJAcTH MaMSTH
BBIYMCIIUTEIBHON MalluHbI, KOTOpas MpeJHa3HayeHa Ui BBINOJHSAEMBIX MPOTpaMM, a TaM,
rze 0OBIYHO Pa3MEIIAI0TCS HCXOJHBIE TaHHBIE BBHITIOIHIEMbIX IPOTPaMM.



B otinnymne ot komnuiaATopa U acceMOJiepa, urmepnpemamop HEKOTOPOTO0 UCXOIHOTO
A3bIKa BBIMOJIHAET JAEWUCTBUS, KOTOpBIE 3TOM MpOrpaMMON MPENNUCBIBAIOTCS (U1 ATOTrO
UHTEPIpETaTopy HEOOXOAWMO TIepelaBaTh €Ile M BXOJHBIE JAHHBIE IPOrPaMMBbI).
Wutepnperatop He MOPOXKAaeT OOBEKTHYIO MPOTpPaMMy, KOTOpas BIIOCICACTBUH JOJKHA
BBITIOJIHATHCS, 4 BBIIIOJIHACT €€ CaM. ITO U eCTh NPUHOHUIIMAJIBHOC OTJINYHUEC UHTCPIIPETATOPA
oT KoMmwiATopa. Mrorom paboThl MHTEpHpeTaTropa SBISETCS Pe3ylbTaT, OMpeaeseMbli
CMBICJIOM HCXOHHOﬁ nporpamMmmsal, €CJIIM UCXOJHAA ITporpamMma IpaBuJIbHAa CUHTAKCUUYCCKU U
CeMaHTH4YeCKH, JMOO cooOmenne o0 ommbOke, B MPOTHBHOM ciiydyae. B mpomecce
MHTEpPIIpETallMM YYacTBYIOT TOJBKO JBE MporpaMmsl (IporpamMma HHTEpIpeTatopa U
WCXOJHAsI porpamMma) 1 JBa Habopa JaHHBIX (BXOIHBIC JaHHBIE TIPOTPAMMBI U €€ Pe3yIIbTaT):

npoepamma Ne 1

Ucxonnas

—
Iporpamma Hutepnperarop Pesynprar

|

Bxonuele nanuele  Habop oanmwix Ne 1

Habop oanuwix Ne 2

npoepamma No 2

3.2.2. Cmemannas cmpamezus mpanciayuu

WHorma uHTEpIpeTaTop CHavaia mporu3BOAUT MpeoOpa3oBaHNe UCXOAHOM MPOrpaMMBbl
B HEKOTOpPOE BHYTPEHHEE IMpPEJCTaBIEHHE, KOTOPOE 3aTeM MPOTPaMMHO HMHTEPIPETHPYETCH.
Takoil MOAXOJ] Ha3bIBACTCS CMEWAHHOU cmpamecuell MpaHciAyuu, 3T0 HauboJiee YacTo
BO3ZHHUKAIOIIAass Ha TMpakThke cutyanus. Kak wu  s3bIkM  accemOiepoB, BHYTpPEHHEE
MPEJICTaBJICHUE MPOTPaMM B HHTEPIpETaTopax pa3padaThiBaeTCs B TaKOM BHUIE, YTOOBI Ha
BTOpOii (aze ((Ppa3e MHTEpHpeTanuu) JIErKO ero pacmu@poBBIBATE U TPATUTH MHUHHUMYM
BPpCMCHHU Ha aHaJIM3 KaXIO0Iro OTACIBHOr0 MNPCAJIOKCHHUA BHYTPCHHCTO A3bIKa IIPHU €ro
BBITIOJTHEHUH. VIMEHHO TIOSTOMY UHMepnpemamopvl makice OmHocsam K mpaucisimopam. B
9TOM CMBICJIC TCPMHUH TPAHCIIATOP ABJIACTCA CaMbIM 06IJ_II/IM u 0603Ha11aeT, KaK KOMITUWIATOPBI
U acceMOJIephl, TaK ¥ HHTEPIPETATOPHI.

HekoTtopsle mHTEPIPETATOPHI IOCTPOEHBI TAK, YTO UCIOIHAIOT UCXOAHYIO IIPOrpamMMy
MOCJIeIOBATEeIbHO, TI0 Mepe TMOCTYIUIGHHST TMPOrpaMMbl Ha BXOJ HHTEPIPETATOpA.
[Tonmp30BaTeno MpU ATOM HE HAAO0 KAATh 3aBEPIICHHS HHTEPIPETALMH, YTOOBl YBUIETH
MNEPBLIC PC3YJILTATHI pa6OTBI nporpamMmbl, OH MOXKCT MOJIy4aThb pPE3yJbTaThl MOCTCIICHHO, IO
Mepe paboTel MHTEprnpeTraropa. He Bce S3BIKM TpPOrpaMMHPOBAHUS JIOMYCKAIOT TaKOE
MOCTpOEHHE HHTEp Ip €aTtopo B s TO D, YTO &I 3TO OBUIO BO3MOXKHO , SI3BIK JOJDKEH
OJHOBPECMCHHO JOMYCKATh BO3MOXHOCTH CYHICCTBOBAHUSA OAHOIMMPOXOJAHOTO KOMITHJIATOPA
I 3TOro SI3BbIKA. 9t0 OI'paHUYCHUC TIPUBOJUT K TaKUM CBOMICTBAM  SI3BIKOB
nporpaMMHUpOBaHUA, KaK HCO6XOIII/IMOCTB omnucaHuii 0OBLEKTOB JaHHBIX 10 HX IICPBOI0O
UCTIOJIb30BaHUs B Iporpamme. Hampumep, He MOTYT MHTEPIPETUPOBATHCS TAaKUM CIOCOOOM
nporpamMmbl Ha SA3BIKaAX MPOrpaMMHUPOBAHUA, €CJIU 3TU A3BIKHM JOIMYCKAIOT HCIIOJIB30BAHUEC
HCKOTOPBIX 00BEKTOB npexac, 4€M B TCKCTC BCTPETUTCA OMMUCAHUC 3THUX 00BEKTOB.

CKOpOCTb BBIIIOJIHEHUS NTPOIPAMMbI MHTEPIIPETATOPAMHU BO MHOTO pa3 MEHBIIIE, YeM
IIPU UCIIOJIB30BAHUUA KOMIWIATOPOB. Kpome TOro, mpu HHTEpNpeTalui UCXOAHAs IIporpaMmma
JIOJDKHA TI0/IBEPraThCsi pa300py BCAKHIMA pa3 MPH €€ BHITIOJIHEHUH, a TIPU KOMIIJISIH paz0op
BBIIIOJIHACTCA TOJIBKO OJWH pa3, MOCJIC YC€ro HCIOJb3YCTCA Y>KE HC HCXOHHBIﬁ TCKCT, a
OOBEKTHBIN (aiim ¢ TOTOBOM mporpamMmmoi. OIHAKO HHTEPIPETATOPHl  00JAAAIOT



HE3aBUCUMOCTBIO OT apXUTEKTYPHI LIEIEBOU BBIYHUCIUTEILHON CUCTEMBI, B TO BpEMsl, KaK IIpH
KOMIWIALIMY TOTOBBIE IPOTPAMMBI BCErJa OPUEHTUPOBAHBI HA ATY aPXUTEKTYPY.

PazHopomHOCTE 000pYIOBaHUS, C KOTOPOW MOCTOSIHHO HMPUXOAMUTCS CTAIKHBATHCS B
TaKUX CETAX, HAIIPUMED, B CeTU MHTEpHET, NPENATCTBYET UCIOJIBb30BaHUIO KOMIIWIIATOPOB, HO
CHOCOOCTBYET Pa3BUTHIO CHUCTEM, MHTEPIPETUPYIOMUX TEKCTHl MCXOAHBIX MPOTpaMM, JHOO
CUCTEM C JBOMHOM TEXHOJIOTMEM — KOMIWIALHUA W HWHTEPIPETAlMM, B KOTOPBIX, B
3aBHCUMOCTH OT TPEeOOBAaHWU IOJIb30BATENsl MCXOJHAs MPOrpaMMa JMOO KOMITWIHPYETCS,
mnbo wuHTepnpeTupyercs. Hanbonee W3BECTHBIM NPUMEPOM HHTEPIPETHPYEMOTO S3bIKA
SIBIISIETCS s13bIK pa3meTku rurneprekcra (HyperText Markup Language — HTML). Cmenrannas
CTpaTerusi TPAaHCIALWW TpPUMEHSETCI B CHCTeMax, paboTaromux B cetd HHTepHerT,
IIPOrpaMMBbI 711 KOTOPBIX MUILIYTCS Ha sI3bIKE Java.

3.3. Komnunamop Kax 0CHOBHOUW KOMNOHEHN CUCHEMbL RPOZPAMMUPOBAHUA

Ha nagansrHOM JTare Pa3BUTHUA TCOPHUU NOCTPOCHUSA KOMIIMIIATOPOB HMX CpaBHUBAJIN
MEXIy COOOH IO KOJMYECTBY IMPOXOJOB IO TEKCTYy HCXOJHOW MpPOTpPaMMBbI, KOTOpBIE
BBINIOJIHAJIMCh ITPU KOMIIWJIALIMHA IIPOrpaMMm. ITO KOJIUYECTBO MOIKET MEHATHCS OT OJHOIo a0
HCECKOJIBKHUX OCCATKOB, HAa UX KOJIMYCCTBO, KPOMC CBOMCTB HCXOJHOTO s3bIKa, MOT'YT BJIUATH
TaKKe CBOMCTBA ONEPALIMOHHOIO OKPY)KEHHS, B KOTOPOM paboTaeT KOMIHIATOP. [Ipoxod —
9TO HIpOoUECC MOCICAOBATCIBHOIO YTCHUA KOMIIMIIATOPOM AOAHHBIX W3 BHEITHEH nmamMsaTH, uXx
00paboTKM M 3ammcu pe3ysibTaTa BO BHEUIHIOI NMaMATh. Bo BpeMs OJHOTO MpPOX0Ja MOXKET
BBITIOJTHATHCS Cpa3y HECKOJIBKO (a3 KOMIUIISIIIMY, HO CITy4aeTcsi, 9TO OAHa (a3za KOMITHIISAIUN
(HampuMep, CUHTAKCUYECKUM aHaJIN3) BBITOJIHSETCS 32 HECKOJIBKO MPOXOJI0B.

B HACcTOAMCC BPCMA MPAKTUYCCKU BCC KOMIIHJIATOPHBI A3BIKOB IMPOrpaMMHUPOBAHHA
IIPOCMATPUBAIOT CaM HCXOJHBIM TEKCT TOJbKO OJIMH pa3. Ecim ke Takoro mpocMoTpa
OKa3bIBAETCSI HENOCTATOYHO, & €ro 4YacTo OKa3bIBaeTCs HEIOCTaTOYHO, OPraHU3yKTCS
JOIMOJHUTCIIBHBIC MMPOCMOTPBI OTACIIBHBIX (1)paI‘MeHTOB nporpamMmmal, MpUYEM BBITIOJTHAKOTCA
OHH HE 0 UCXOJHOMY TEKCTYy, a TI0 €r0 BHYTPEHHEMY IpeIcTaBiIeHHI0. UTOOBI MOCTPOUTH
TaKOC BHYTPCHHEC MPCACTABJICHUC TPOTrpaMMbl, B KOMIIUJIATOPE CTPOATCA CIIOKHBIC
Ta6JII/ILIBI, B KOTOPBIC 3aHOCATCA CBECACHUS, U3BJICKACMBIC U3 TCKCTA IIPOTrpaMMBbl Ha IICPBOM U
€IMHCTBEHHOM €ro MPOCMOTpE.

3.3.1. Obwan cxema padbomovt KOMRUIAMOPA

Ha cnenmyromeir crpanune wu3zoOpaxkeHa cxeMa pabOThl KOMITHIIATOpPA S3bIKA
nporpamMmupoBanus. CIUIOIIHBIE CTPEIKM HA TOM PUCYHKE YKa3bIBAIOT MOPSIOK PaOOTHI
KOMIIMJIATOPA, @ TYHKTUPHBIC JIMHUU — IIOTOKH PIH(bOpMaL[I/II/I.

3.3.1.1. OcnogHble KOMNOHEHN bl KOMRUIAMOPA U (A3bl KOMAUIAYUN

Hughopmayuonnvie madauyp. llpu ananuze nporpaMmbl U3 HMEIOLIUXCS B HeEH
OTIMCAHMI, 3ar0oJIOBKOB IPOIICIyp, OJOKOB, IUKIOB U JPYTUX CTPYKTYPHBIX OTEPATOPOB
u3BJIeKaeTcs WHQPOpMAIUs, KOTOpas [OJDKHA COXPAHSTHCS JUISi HWCIOJIB30BAaHHS Ha
nocienyronux (Gazax kommsnud. Bes ata nHbOopMaus pa3Meniaercs B MHPOPMAITUOHHBIX
Tabmuuax KoMmmmistopa. Eciau mpu mpocMOTpe TpOrpaMMBl  BCTpEYaeTCs HEKOTOPBIN
UACHTH(PHUKATOP , B TAOJIUIAX TOJDKHBI OBITH CBEIEHUS O TOM, KaK OH OBbLI OTMHCAH M KaK
UCII0JIL30BaJICSL B mporpamMe. KoHkpeTHass mHGOpMAIUsS 3aBUCUT OT MCXOJHOTO SI3BIKA, OT
0OBEKTHOTO SI3BIKA U CIOKHOCTU TpaHcsTopa. Kpome Tabmuip! naeHTuGUKaTopoB (“umen”
OOBIYHO CTPOUWTCS TaONHWIa KOHCTAaHT, B KOTOPYIO BKIIOUAIOTCS BCE KOHCTAHTHI,
MCII0JIb30BAHHBIC B MPOTPAMME, U 3aHOCSTCS UX ajpeca B 00bEKTHOM MporpamMme.
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Hauansnuvie ycmanoeku. llepen HayamoMm pa®OTbl C MPOrpaMMON KOMITHIISITOPY
HCO6XOIII/IMO MPOBECTU HWHUIHUHUPYIOIIHUEC MCEPOIPHUATHUA. K TtakoBeIM OTHOCSTCS BBOO H
00paboTKa peXHMOB 3allycka KOMIIIATOpPA W TEPBHYHOE 3aAIOJHEHHE TAOIHUIl MCXOIHOU
uHpopManuen.

QDa3zvr ananuza npocpamm. Ha »srane aHanu3a B KOMOWJISATOPE BBIOJIHAETCS
pacro3HaBaHHe TEKCTa MCXOJHOM MpOrpaMMBbl M 3arojHEHHWE WHPOPMALMOHHBIX Tabnui. B
pesyibrare (OpMHUpPYETCsl HEKOTOpPOE BHYTPEHHEE IpE/CTAaBIIEHHE IMPOrpPaMMbl, TMOHSITHOE



ciegymomuMm (pasaMm koMnwirsuuu. lloirysas Ha BX0J HCXOOHYHO IIporpaMMmy Kak
[IOCJIEZIOBATEILHOCTh CHMBOJIOB BXOJHOTO si3bIKa (“yenouxy”), KOMIMUIATOP JAOJDKEH
IIPOBEPUTH, NPUHAJICKHUT JIM OHA BXOJHOMY S3BIKY, @ TaKK€ ONpPEICINUTh IpaBuia, IO
KOTOPbIM 3Ta MOCJIEIOBATEIBbHOCTh CTPOMJIACh. AHaIW3 4YacTO MOJpa3JeiseTcsl Ha
JIEKCUUECKHI, CHHTAKCUYECKHI M CEeMaHTHUUYCCKUM aHaIHU3.

Jekcuueckuii ananuzamop (ckanep). OCHOBHAs 3a/1a4a JIGKCHYECKOTO aHAM3aTopa —
IIPOCMOTPETH BECH TEKCT MCXOIHOM MPOrpaMMBbl U BBIACIUTH B HEM JIEKCEMBI (MUHUMATbHbIE
JleKcudeckue eOuHUYbl UIU d1eMeHmMsl MeKCma npo2pammsl, 001a0ar0uue CMbLCIOM 8 PAMKAX
0aHHO20 A3biKA). B OOBIUHBIX S3bIKAX MPOTPAMMHUPOBAHMS JIEKCEMaMH SIBISIOTCS YHCIIA
(IecsiTUYHBIE IIETIbIE, BEIIECTBEHHBIC), UICHTU(UKATOPHI, CIY)KEOHbIE CIIOBa, Pa3ACIHTENH.
3amaueil JEKCHMYECKOTo aHalu3aTopa SIBJSIETCS 3aMeHa Pa3sHOOOpa3HBIX DJIEMEHTOB TEKCTa
CTaHJAPTHO BBITJISASIIUME JIEKCEMaMH, KOTOpbIe B AajbHEHIeM OyneT jerde o0pabaTeiBaTh
B JPYIMX YacTsIX KOMIWIATOpa. JIEKCMYECKHMH aHaJIW3 COINPOBOXKIAETCS HCKIIOUYECHHUEM
HEe3HAYalux (parMeHTOB TEKCTOB MPOrpamMM, HaIlpuMep, KOMMEHTapHueB. J{Jst TeX SI3bIKOB, B
KOTOPBIX  HMMEIOTCS  MAaKpOCPEACTBA,  JIOTIOJHMUTEIBHO  BBINOJHSETCS  PAaCLIMpEHUe
MakpoBbI30BOB. [ToapoOHee 3amaun U mpoOIeMBbl JTEKCHYECKOT'O aHaIN3a PacCMaTPUBAIOTCS B
nocobun “@opmanbHble TPAMMATUKU U S3BIKH. DJIEMEHTHI TEOPUHU TPAHCIISAIHUN .

Cunmakcuyeckuit u cemanmuyeckuil aumanuzamopsl. Ilpo p aMa 1oDKHA OBITH
IIpOBEpeHa HAa CHHTAKCUYECKYI0 U CEMAaHTHUYECKYIO MPAaBUIBHOCTD (JIOJDKHO OBITH MTPOBEPEHO
coOo/IeHre KOHTEKCTHBIX YCIOBHM), pa3/ielieHa Ha COCTAaBHBIE YaCTH, IS KaKIOH W3
KOTOPBIX JOJKHO OBITh CPOPMUPOBAHO BHYTPEHHEE TMpeJCTaBlieHne. B Ta0muirbl
TPaHCIATOpa NOJDKHA OBITh 3aHECeHa BcA HMH(MOpMAIUs, KOTOPYIO MOXHO HW3BIICYb W3
obOpabarpiBaeMoii mporpammbl. [logpoOHee 3amaun W TpoOIEMBI CHHTAKCHYECKOTO U
CEMaHTHYECKOTO aHaIn3a paccMaTpuBarTCs B pasnene 3 3 2 u B mocobun “@opmarbHbie
IPaMMAaTUKH U S3bIKU. DJIEMEHTHI TEOPUU TPAHCIISALUH .

Buympennee npeocmasnenue ucxoonoiu npozpammsl. BHyrpenHee rnpeactaBieHue
MCXOJIHOM MpOTrpamMMbl B KOMITUJISITOPE B HAUOOJbBIIEH CTENEHH 3aBHCUT OT TOH 00paboTKwy,
KOTOpOl ~ JOJKHA  MOJABEPrHYThCS  mporpamma. HekoTopele BHIBI  BHYTPEHHETO
npeaCcTaBIeHNs O0JbIIe MOAXOIAT I (PUKCAIIMHA CTPYKTYPhl KOMITMJIMPYEMOW HPOTPaMMBI,
Jpyrue OPHEHTHUPOBAHBl HAa MPOBEACHUE ONTHMM3HPYIOUIMX IMPeoOpa3oBaHUi, TPEThU
HamOomee ymoOHBI TIpH CHUHTE3e (TeHepaluu) pe3yibTara KOMIUISIUU. bonee moapoOHO
BHYTPEHHEE IIPE/ICTaBICHUE IIPOrPaMM B KOMIIUJISITOpaX paccMarpuBaercs B paszaene 3.3.3 u
B nocobuu “@opmasibHbIe TPAMMATUKU U SA3BIKUA. DIIEMEHTHI TEOPUH TPAHCIISIIAN .

Dazvr onmumuzayuu npozpamm. ONTUMHU3ALNS — BAXKHENIIAs 3aja4a KOMIWIATOPA.
SI3BIKM  BBICOKOTO YPOBHS, HE CBSI3aHHBIE HANpPsAMYIO C OCOOCHHOCTSMH KOHKPETHOM
anmaparypsl, Ha KOTOPOH JOJDKHBI BBIMOJHATHCS MPOTPAaMMBI, 0€3 ONMTUMHU3AIMH HE MOTYT
UCTIOJIB30BAThCS IS CO3aHus dPQPEKTUBHBIX Iporpamm. ONTHMH3ALUS TPOTPAMM MOKET
NPOBOJUTHCS B HMHTEpECax pa3IMYHBIX CBOMCTB mporpaMM. OOBIYHO HCHOJB3YIOT JIBE
CTpaTeTUy ONTHMHU3ALMK: ONITUMHU3AIUS B IENSAX MOBBIMIEHUS CKOPOCTH PabOTHI POTPaMMBI
U ONTHMHU3ALMS B LEISAX YMEHBIIEHUS Pa3MEPOB IporpaMM. MeToipl, HCIOJIb3yeMble NPU
peanu3aly 3TUX CTPATErHii YaCTO MPOTUBOIIOIOKHBI, XOTS HEKOTOPBIE U3 HUX OJU3KU JIPYT
K Japyry. bonee moapoOHO TpoOJSeMbl ONTUMHU3ANHMUA TPOTPAaMM B  KOMIWISITOpPAx
paccmaTpuBatoTcs B paszaene 3.3.4.

@Da3zvt cunmeza npocpamm. BTopoit TmaBHOW pabOTON KOMIWIATOpPA SIBIISIETCS
reHepaluss pe3yabTHpyMomEedl mnporpamMmbl. Ha BbIxoge KOMIWIATOpa JIOJDKHA OBITH
MOCTPOEHA TOCIEA0BATEIbHOCTh CUMBOJIOB (“yenouxa”) BBIXOAHO @ S3bIKA IO TEM
IpaBUJIaM, KOTOPBIE MPEAIaraloTcs 3bIKOM MAIIMHHBIX KOMaH/ MIIH S3bIKOM accemoOiepa. B



cllydae MaIllMHHBIX KOMaH] paclo3HaBaTelIeM JTOH IMOCIEA0BAaTEIbHOCTH CHUMBOJOB OyAeT
BBICTYIIAaTh II€JIeBasi BBHIYMCIMTENbHAS CHUCTEMA, JJISI KOTOPOH CO3MaeTCsl pe3ylbTHPYIOIas
nporpamma.

Pacnpeoenenue namamu u pecucmposg. Jlaxxe B accemOnepax MOXHO BCTPETUTh
(parMeHThI, BBIMOJIHSIONINE B TOM WA HHOM BUE PAacIpeesieHHe NaMsITH U perucTpoB. Tem
0osee, moMOOHBIE NEHCTBUS TO (OPMUPOBAHHUIO 30H WM OJIOKOB IMAMSTH, OIPEACTICHUIO
CMEIIEHN B OSTHUX 30HAX, MPHUIHACKE PETUCTPOB HEKOTOPHIM DSJEMEHTaM JaHHBIX,
HEOOXO0JMMBI B KoMmmwisitopax. Ilpm mpoBeneHMHM TakuX JEHCTBUHA TPOM3BOIUTCA
KOMIIOHOBKA JTAaHHBIX B OJIOKM, BHIPABHMBAHUE JAHHBIX HA TPAHULBI (PU3UYECKUX DIEMEHTOB
namsaTH (OaiiTOB, CJIOB, CTpaHWI]), a TaKXKe IO PErHCTPaM CIEHUAIBHOTO Ha3HAYCHHS
(BEeKTOPHBIM, PETHCTpPaM yCTPOMCTBa pabOTHI ¢ BEIECTBEHHBIMU YKCIaMH). boiiee nerambHO
pacmpeziesieHue aMsITH paccMaTpuBaercs B pazjaene 3.3.5.

I'enepayua KoManHo u MAWUHHO-3A6UCUMAA ORMUMU3AKUA. DTall TEHEPALUU
KoMaH]] (K0Ja) MPOBOTUTCS B acceMOnepax W KOMIIMJISATOpAaX, 3HAUUTENBHO pEXe B
uHTEepnperaropax. Ha 5ToM »JTame mNpouM3BOAMTCS OKOHUYATENbHOE TMpeoOpa3oBaHUE
BHYTPEHHETO TPEACTABJICHUS TPAHCIUPYEMOH MpPOTpaMMBbl K 3allMCH HAa MAIIUHHOM S3BIKE
WM Ha sI3BIKE acceMouepa.

B unTtepnperaTope (TOYHEE B TPAHCIATOPE CO CMEIIAHHOW cTpaTerued TPaHCISALUN)
3Ta YacTh 3aMEHSETCS MPOTPAMMOM, KOTOpask MHTEPIPETUPYET BHYTPEHHEE MpECTaBICHUE
UCXOIHOM mporpammbl. OTHAKO BOSHUKHOBEHHE MTPOTPAMMBbI, TOTOBOW K MHTEPIIPETAIIH HUITH
BBITIOJIHEHUIO B pE3ylbTaTe pabOThl TOJHKO KOMITHIISTOPA, BO3MOXKHO HE Bcerga. MHorue
COBPEMEHHBIE S3bIKH, cpean KoTopbix Cu, Cu++, Java, mpemiaraioT ApYyryro KOHLEHIUIO
NpOrpamMMbl, OCHOBAHHYIO Ha TOHITHU ‘“‘eOuHuybl mpauciayuu”. VICTONb30BaHHE 3TUX
S3BIKOB TIPEATNOJIAraeT, YTO IMPH 3aMycKe KOMIMIATOPA KOMIMIHPYETCSl TOJBKO HEKOTOpas
YacTh TOJHOM MPOTpaMMbl, a OCTaJIbHbIE YacTH JOOABISAIOTCS K HEH MO Mepe TOTOBHOCTH
JPYTUMH KOMIIOHEHTAMH CUCTEMBI IIPOrPaMMHPOBAHUS, HATPUMED, PEJAKTOPOM CBSI3EH.

B momoOHBIX choydasX HWHTEPIpPETAMI0 NPOrpaMMBbl TakXKe HeNIb3s IPOBOIUTH
HETOCPECTBEHHO IMOCIe ee KoMUY, HeoO6xoammMo cHavyaa moJKII0YUTh K MporpaMmme
HEeIOCTaone (parMeHThl, OJHUM U3 KOTOpPBHIX (MOXKeT OBITh) HAJI0 CHaudaia
OTKOMITHIINPOBATh, a Apyrue (MOXeT ObITh) J00aBUTH W3 HAbOpa YK€ OTKOMITMIMPOBAHHBIX
nporpamm, Jubo U3 OuOINOTEK.

bonee neranbHO mpoOIEMBI TEHEPAITUH KOJIa paccMaTpuBaroTcs B paszjaene 3.3.6.

3.3.1.2. Oononpoxoouslit KOMRUNAMOD

PazoOpannas cxema pabOThl KOMIMJISATOpA SIBISIETCS KOHIENTyalbHOH. MHorHe
KOMIIMJIATOPBI, OAHAKO, IOCTPOCHBI C OTCTYIJICHUAMU (I/IHOI‘IIa 3Ha‘-II/ITeJ'IBHBIMI/I) oT
paCCMOTpeHHOf/’I CXEMBI. ®dasnl KOMITNJISAIINHN MOTYT p336I/IBaTBCSI Ha OTACJIBbHBIC
COCTaBJISIIOIIME WM, HAaNpPOTHB, OOBEAWHATHCS APYr € ApyromM. MOXKeT Oake MEHSTHCS
MOpsAA0K UX BBITTIOJTHCHH.

Be10op TO# MM MHOW CXEMBI OMpeaensieTcss MHOTUMU 00cTosiTensecTBaMu. OTHIM U3
KPUTEPHEB SABISETCS 00BEM JTOCTYITHOM OTepaTuBHOM mamsTH. Eciu maMsaTé HEIOCTaTO4HO,
pa3paboT4MKaM TPHUXOIUTCS pa30MBaTh MPOLECC KOMIWJISAIMM Ha YacTH, IepenaBas
UH(OPMAIIUIO OT OJHOW YaCTH K JIPYroi Yepe3 BHEUTHIOK MaMsTh, B KOTOPYIO 3alACHIBACTCS
MPOMEKYTOYHOE TMPEJICTaBICHHE TPaHCAUpPyeMoi mporpammbl. CyIIECTBYIOT W JApYyrue
KPUTEPUHU, HAIPUMEP, TUIAHUPYEeMasi CKOPOCTh pabOThl TPAHCIATOPA, CTEICHb ONMTHMHU3AIUU
porpamm.

[Ipr BBIMONHEHUH KAXAOTO TMPOXOJa KOMIWIATOPY JAOCTYIHA BCsS HH(POpMAIHus,
HAaKOIIJICHHAaA B PIH(bOpMaL[I/IOHHBIX Ta6JII/II_[aX Ha NpCAbIAYIINX IMMPOXOoJax. HpI/I BBITIOJIHCHU U



O4YEPESHOr0 IPOX0Ja KOMIIMISITOP MOJKET TaK)K€ BHOBbH OOpaTUTHCI K MCXOOHOMY TEKCTY
nporpaMmMbl. Ilonp3oBarento CTaHOBATCS JOCTYIHBIMM TOJBKO PE3YylIbTaThl €caMOI0
MOCTIETHETO MPOX0Ja — B BUAE OOBEKTHOH MpOTrpaMMbl, C(OPMHUPOBAHHON KOMITUIISITOPOM,
HUKAaKHe IPOMEKYTOUHbIE PE3YNIbTATH KOMIIMIALMHI M0JIb30BATEI0 HE BUJIHBI.

[TockosbKy mpoLeaypbl YTEHUS U3 BHEIIHEW NaMATH U 3allMUCH Ha BHELIHIOI MaMsTh
UMEIOT OTHOCHTEIBHO HEBBICOKYIO CKOpPOCTb, pPa3padOTUMKH KOMIMJISTOPOB BCETr/Aa
CTpPEMATCS YMEHBUIUTh KOJMYECTBO IPOXOJOB B CBOMX KommwiATropax. s s3bIKOB
[IPOrpPaMMHUPOBaHMs], KOTOpPbIE CTPOMJIMCh C YYE€TOM BO3MOJKHOIO YIPOULIEHHS Ipoliecca
TpPaHCIALUU, YAAETCA CTPOUTH TaKyI0 CXEMY TOCTPOEHHUS KOMIIMIIATOpA!

HavanbHble yCTaHOBKH

v
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OO0BekTHas mporpamma

Jlekcuueckuii aHanM3aToOp B JAaHHOM CiIydae paboTaeT Kak conpozpamma Ui
pOTrpaMMbl CHHTaKCHUYECKOTO aHalu3aTopa. AHAJOTHYHO MOXET pabdoTaTh Iporpamma
CEMaHTHYECKOI'0 aHAJIN3a U 'eHepaTopa KOMaH/I.

B coBpeMEHHBIX KOMIWIATOPAX JIEKCUYECKUNA U CHHTAKCUYECKUM aHAJIU3aToOPhl — 3TO
B3aMMOCBSI3aHHBIE YacTH o0mero mpoiecca. Bo3MOXKHBI JBa NMPUHIUIHAIBHO Pa3TMYHBIX
METOJa OpraHHU3alMy B3aWMOCBA3U JIEKCMYECKOTO M CHHTAaKCHYECKOro aHaiau3a -—
IIOCJIEI0BATEIIBHBIN U NapAJIJICIIbHBIN.

IIpn mocienoBaTesbHOM BAapUAHTE JIEKCMYECKUM aHAJIM3aTOp MPOCMAaTPUBAET BECh
TEKCT MCXOIHON MpOorpaMMbl OT Hayaja M0 KOHIIA M MpeoOpa3yeT ero B TAOJIHILy JIEKCEM.
Tabnuua JsekceM 3amoiHSETCS BCS W IOJIHOCTBIO, KOMITWJIATOP HCIIOJIB3YyeT €€ s
nocuenyonmx (a3 KOMIUIAINHA, HO He u3MeHseT. Ecnu B mporecce pabOThI JIEKCUYECKHUNA
AQHAIM3aTOP HE CMOI IPABUIIBHO OINPENCIUTh THUI JIEKCEMBI, CYUTAETCS, YTO IpOorpamma
coniepxuT omuOKy. [Tomyyaromuiicss B JaHHOM Clly4ae KOMITWJISITOP HUKOTJa HE MOKET OBbIThH
OJHOIIPOXOIHBIM.

[TocnenoBarenpHas paboTa JIEKCHYECKOTO M CHHTAKCHYECKOTO aHAJIH3aTOPOB
npeacTaBisier coOOi camblii MPOCTOM BapuaHT MX B3auMmojeicTBus. OHa mpomie B



peanu3ali U B OIPEACIICHHBIX YCIOBUAX 00€CIEYUBAET 00JI€E€ BHICOKYIO CKOPOCTH padOThI
KOMITWJIATOPA, YeM NapajieIbHOE B3aUMOICHCTBHE.

. Wnentudu-
Wcxonuas Jlexcuueckui w KaTopB! TaGmma
nporpamMma > a”HaIu3aTrop > .
(ckanep) J JEHTU(PUKATOPOB
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Jlexcembl
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JIeKCeMOii Tabinmia 1excem
CHHTaKCHYeCKUH f--------- >
aHaJIM3aToP
) Ouepennas
JeKceMa u
UICHTH(PUKATOPHI

[Tpu mapamienbHOM BapuaHTE JIGKCHYECKHN aHAIW3 TEKCTa MCXOTHOW MPOrpaMMbI
BBITIOJTHSCTCS. TOATAamHO. JICKCHMYECKUH aHaIM3aTop BBIICISCT OYEPEAHYIO JICKCEMY B
UCXOJJHOM TEKCTE W cpa3y IepelaeT ee CHHTAaKCHYeCKOMY aHaiam3aropy. Ilocie Toro, Kak
CHHTAKCUYECCKUM aHAIM3aTOp YCIEIIHO BBINOJIHUT pa300op OdYepeaHOW 3aKOHYCHHOM
KOHCTPYKIIUU HCXOJHOTO si3bIKa (OOBIYHO TaKOW KOHCTPYKIIMEW SBJISETCS OTIEIbHBIN
oTIepaTop MCXOJHOTO S3bIKA), JICKCHYCCKUH aHAIM3aTOP MOMEIIAeT HAWJCHHBIC JIGKCEMbI B
Ta0JIMILy JIEKCeM U B TaOIUIy UIACHTH(PUKATOPOB, a 3aTEM MPOJODKAET pa30op JabIIe B TOM
ke mopsake. [lapamienbHoe B3aMMOJCHCTBHE JIGKCHYECKOTO M CHHTAKCHYECKOTO
aHAJIM3aTOPOB CTPOMTCS 110 TAKOW CXeMe:
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aHaJIM3aToP J‘

Ilpeobpazosanue 6x00n020 A3vika. Bropas 3ama4ya JTEKCHYECKOTO aHAIN3aTOPa €CTh
8bINOIHEHUEe OelicmaUll, CBI3aHHBIX C OOHapyKEHHEM M pacro3HABAaHUEM TOW WM HHOU
nexcembl. (DakTHUECKH €€ pElIeHHe MPUBOIAWT K TOMY, YTO C KOHEYHBIM aBTOMATOM,
JIKAIIUM B OCHOBE JIEKCHYECKOTO aHAJIM3aTOPa, aCCOLMUPYIOT HE TOJIBKO BXOJHOMU S3BIK, HO
U BBIXOJTHOW. ABTOMAT JIOJKEH HE TOJHKO PACIIO3HATH MPABUIIBHYIO JIEKCEMY Ha BXOJIE, HO U
MOPOJNTH CBS3aHHYIO C HEH TOCIEAOBATEIHLHOCTh CHMBOJIOB Ha BBIXOJE. Te€M CaMbIM,
KOHEUHBI aBTOMAT IPEBPAILACTCI B KOHEYHblU Hnpeobpazosamens. OTHAKO JEKCUYECKHN
aHaJIM3aTOP HE MOJKET JEHCTBOBATh, KaK MPOCTOW MpeoOpa3zoBaTesb, €ro 3ajgadya Imupe, YeM
TOJIBKO TOPOXKIACHHUE IETIOYKH CHMBOJIOB BBIXOAHOTO si3bika. OH JIOJDKEH YMETh BBITIOJIHSTH
Takue JCWCTBUS, KaK 3alliCh BBIJCICHHON JIEKCEMBI B TAOJUILy JIEKCEM, TMIOMCK €€ B TaOJHIle




AOSHTU(PUKATOPOB WA B TA0IUIlE KOHCTAHT, a TaK)Ke 3aluCh HOBOI'O MMEHU WJIM HOBOU
KOHCTaHTBl B COOTBETCTBYIOIIYIO Tabmuily. Yacro momoOHbIE MEHCTBUS BBITIOTHSIIOTCS
HEMOCPECTBEHHO NPpU OOHAPYKCHHUH JIEKCEMbI B HICXOTHOM TEKCTE.

Bei6upast TOT WM WHOHM coco0 mpeacTaBiIeHus TabIuI] B MporpaMMax KOMITAIISTOPA,
ClIeTyeT PYKOBOJICTBOBATHCS CIEAYIOIIMME TPEOOBAHUSIMH K HUM:

e CrpykTypa TabnuI 10nKHa obecredynBaTh SPPEKTUBHOCTD MIOMCKA B TAOIHUIIAX;

e CrpykTypa TabmuIl nokHaA oOecreunBarh d(Hh(HEKTHBHOCTH BCTABOK B TAOHITBI
(MMeroTcsT B BUJY, KaK BCTaBKM HOBBIX JJIEMEHTO B TaK M BCTaBKA HO Bif
uH(pOpMAILIUY B paHee HMEBIINECS 3aIHCH);

e CrpykTypa TaONHIl J0JDKHA 00ECHEeYMBATh BO3MOXKHOCTh JHHAMHYECKOTO POCTa
00BEMOB TAOJTHII.

Bnuser Ha mporpaMmy peaJbHOTO JIEKCHYECKOTO aHalu3aTopa M HE0OXOAUMOCTb
OTCJIS)KUBATh BO3MOXKHBIE OIIMOKH B TEKCTE HMCXOAHBIX MpPOTpamMM. AHATU3aTOP IOJDKEH
NPUHUMATh Mephbl Al MaKCUMaJbHO OoJiee MOJHOW JIOKAIM3AaUUM OIIMOOK, MpHYEM HE
TOJIBKO JIEKCUYECKHX, HO TAaKXK€ M CHHTAKCUYECKUX U CEMAaHTHYECKHX.

3.3.2. 3a0auu cemanmuueckozo ananuza

CeMaHTHYECKMI aHANIM3 MOJB3YETCS BCEMH pE3yJIbTaTaMU MpEeAbIAYIIMX CTaaui
koM. CO CTOPOHBI JIEKCHYECKOTO aHajIM3aTopa €My IepeaaloTcsl BCE CO3JaHHBIC
Tabmubel  (MACHTU(OUKATOPOB, KOHCTAHT W T. J.), 4 CO CTOPOHBI CHHTAKCHYECKOTO
aHaIM3aTOpa — PEe3yJIbTaThl CHHTAKCUYECKOTO pa3d0opa KOHCTPYKIUM S3bIKa. ITH PE3yJIbTaThl
NPEJICTABIISIOTCS HA BBIXOJE CHHTAKCUYECKOTO aHAIM3aTopa B OJHOHM 13 (hOpM BHYTPEHHETO
npeacTaBiCHUs mporpamMm B Kommuistope. OObIYHO Ha 3Tane CEMaHTHYECKOTO aHaiu3a
HCIOJIB3YIOTCSA HEKOTOPBIC BAPUAHTBI CUHTAKCUYCCKUX NCPEBLECB, TIOCTPOCHHLBIX B PE3YJIbTATC
CHHTaKCHYeCKOoro paszbopa. Takoe ApeBOBHIHOE MPEICTABICHHE MPOTPAMMbI YIOOHO st
MMPOBCACHUA CEMAHTHUYCCKOT'O aHaJIn3a MNoToOMY, qToO JJIS aHaJin3a CEMAaHTUKU
KOMIHIJIUPYEMOH MPOrpaMMbl BaKHO 3HATH IMEHHO OOIIYIO CTPYKTYPY 3TON POTPaMMBI.

CeMaHTHUYECKHUII aHAJIN3 B CBOIO o4uepelb TOXE MOXET pasaciATbCA Ha OTACIBHBIC
cragnuu. OIIHa N3 HHUX BIOJHE MOXET COBMEIIATHCA C CHHTAKCHYCCKHM aHaJIU30M U
MNPpOBOAUTCA HapalJICIbHO C HHUM. I[pyrasl CTaaus BBIIIOJHACTCA MO3JHCEC, KOrga 3aBCPLICH
CHUHTAKCUYECKUN aHaIn3 HOCHCHHCﬁ KOHCTPYKIIMU NPOTrpaMMbl U HAYUHACTCA MOATOTOBKA K
reHepannu OOBEKTHOM mporpammel. llepBast yacTh BBINOJHAETCS TIOCHE 3aBEPLICHUS
CHHTAKCUYECKOTO aHajM3a OYEPEIHON KOHCTPYKIIMH BXOJHOTO si3bIKa (TIPOLIEAYPHI,
¢dyHKIIMH, 6JIOKa OMEPaTOpPOB | T. I1.) HA OCHOBE MMEIOIINXCS B MH()OPMAIIMOHHBIX TaOIUIax
JMaHHBIX. BTOpas yacTh CBsi3aHa C MPOBEACHHUEM IMOJHOTO CEMAHTHYECKOTO aHajim3a BCEi
[IPOrPAMMBI.

He3aBucumo oT BEIOpaHHOTO crioco0a peaau3alud OCHOBHAsI paboTa CeMaHTHIECKOTO
aHaJIM3aTopa CBs3aHa

® C IIPOBEPKOI COOMIOACHUS BO BXOTHOW MPOTrpaMMe CEMaHTHUECKUX COTJIAICHUN 1
KOHTEKCTHBIX YCIOBUN BXOJHOTO SI3bIKA,

e C BKJIKYECHUEM BO BHYTPEHHEE IIPEACTABIICHHE KOMIIMJIMPYEMOW IIPOrpaMMBbl
JIOTIOJIHUTEIIBHBIX OIIEPaTOPOB, CBA3AHHBIX C CEMAHTUKON BXOJHOIO SI3bIKA,

® C IIPOBEPKOW CEMAaHTUYECKMX (CMBICIOBBIX) HOPM SI3bIKa, HANpsAMYyK HeE
CBSI3aHHBIX C BXOJHBIM SI3bIKOM U €r0 CUHTAaKCHCOM.



IlpoBepku,  BBINOAHSEMBIE  CEMaHTHUYECKHM  aHAJIM3aTOpPOM,  HAa3bIBAIOTCH
cmamuyeckumu nposepkamu. OHH OTINYAIOTCS OT OUHAMUYECKUX NPOGEPOK, BBITIOIHAEMBIX B
nporiecce paboThl IPOTPAMMBI.

3.3.2.1. Ilposepka KOHMEKCMHBIX YC106UIL

IIpoBepka CEMaHTUYECKHX COIVIAIIEHWA W KOHTEKCTHBIX YCIOBHM 3aKJIFOYACTCS B
COTIOCTABJICHUH BXOJIHBIX IETIOYEK UCXOIHOM MPOrpaMMBbI ¢ TPEOOBAaHUSMH CEMAHTUKH S3bIKA
nporpaMMmupoBaHus. Takue corjameHus ecTb B KaXIOM S3bIKE, IPOBEPATh MX Ha dTare
CHHTAKCUYECKOTO aHajiM3a HEBO3MOXKHO. OOBIYHBIMM BHUAAMU CTATUYECKUX IPOBEPOK B
KOMITWJISITOpax SIBJISIOTCS

1.

K

IIposepku munog. Kommuisatop 00s3aH COOOIUTE 00 OMUOKE, €CIIM B IporpaMMe
NPEANUCAHO BBIMOJHUTh HEKOTOPYIO OMEpaIMi0 C HECOBMECTUMBIM C HEH
OTIepaHIOM, HaIlpUMep, MPOU3BECTH CI0KEHHE yKa3aTeIeH.

IIposepru ynpasnenus. Ilepenava ympaBlieHHs 3a MpPEACTbl CHHTAKCHUECKHX
KOHCTPYKLHUH JI0JDKHA TIPOU3BOIUTHCS TOJIBKO B pa3pelleHHbIC MECTa IPOrPaMMBI.
Hanpumep, B s3pikax Cu u Cut+ omepartop Bbixona u3 nukia break mosxer
BCTPEUATHLCS TOJILKO BHYTPH OINEPaTOPOB IHKIIA Win riepedopa. Jlroboe apyroe ero
yrnoTpedieHne JOHKHO MPUBOAUTH K COOOIIEHHUIO 00 ormmoKe.

IIposepru  eduncmeennocmu. B ONpenereHHBIX CUTyalUsX OOBEKT MOXKET
yInoTpeONAThCS  TOJNBKO ONWUH  pa3. Hampumep, BO  MHOTHMX  SI3BIKAax
NpOrpaMMHpPOBaHMs, TJIe €CTh OmNepaTrop nepedopa, BCE METKM B KOHCTPYKIHH
OINKCAaHUsl AJTbTEPHATHBBI CASE [OJDKHBI OBITh YHUKAILHBIMHU, DJIEMEHTHI B
MEePEUUCICHUAX €NUM TaKKe He JJOJDKHBI TOBTOPSTHCS.

IIposepru, ceazannvle ¢ umenamu. VIHOTIA OMHO W TO K€ HMMsS JOJDKHO
UCIIOJIb30BATHCS JIBAXKIBI MM OOJblee dYUCIO pa3. KoMmmuisarop IoJbKeH
NPOBEPSTh, YTO BO BCEX MECTAaX HCIIOJIB30BAaHO OJWHAKOBoe uMs. Hampuwmep, B
s3bIKe AJla TIp aleJyp a OJOK WIIM IIMKI MO %eT UMETh UMs, KOTOPOE€ IOJDKHO
HAaXOJIUTHCS U B Ha4aje, U B KOHIIE CHHTAKCUYECKON KOHCTPYKIIHH.

TUIIUYHBIM 1A MHOTHUX A3BIKOB KOHTCKCTHBIM YCIOBUAM OTHOCATCA TaKUC

CCMAHTHYCCKHC OTPAHUYCHUA:

N10b0e UM, UCTIONIb3yeMOoe B IPOTrpamMMe, TOJDKHO ObITh OMUCAHO, IIPUYEM TOJIBKO
OJIUH pa3z;

B OTIEpaToOpe MPUCBAUBAHUS MUNbL NEPEMEHHOU U 8bIpAdCEeHUs TOTHKHBI COBIAIATh
(JTn6O OTHOCUTHCS K HEKOTOPHIM CEMAHTHUECKU OJIM3KUM THIIAM);

B YCIOBHOM OIepaTope M B OIepaTope IHKJIA B KAaueCTBE YCIOBHUS BO3MOYKHO
TOJIBKO JI02UYECKOe BbIPAdNCEHUE,

OTIepaH/Ibl OTIepaIMii OTHOIICHUS JOJDKHBI OBITh IETOYUCICHHBIME (JINOO UMETH
Kakue-Tuo0 Jpyrue, HO TOYHO M3BECTHBIC THIIHI);

TUI BBIPAXKECHUS W COBMECMUMOCMb MUNO8 ONEPaHO08 B  BBIPAKCHHU
OTIPEICNIIOTCS TI0 OTPECIICHHBIM ISl JAHHOTO SI3bIKa MpPaBHUIIAM; CTAPIIUHCTBO
omnepanuit 00BIYHO 32/1aHO CHHTAKCHYECKUMU TIPABHIIAMU;

Kaxcoas. memka, Ha KOTOPYIO €CTh CChUIKa MJIM TEpexoj, NOJDKHA OJHWH pa3
MPUCYTCTBOBaTh B MpOorpaMme (HECKOJIBKO BXOXJICHUH OJHOW METKU JIETKO
MIPOBEPSIIOTCS BO BPEMsI aHAIM3a CHHTAKCHCA);

€IMHCTBEHHOCTh OIUCAaHWUN WICHTU(UKATOPOB pACCMATPUBACTCS C y4ETOM
OJIOYHOU CMPYKMYPbl NPOSPAMMbL,



® [pU BBLI3OBC (DYHKIHUU YuCI0 (PAKTHUYECCKHX NApamMempos u ux munsvl JOJDKHBI
COOTBETCTBOBATH YHCIY M TUTIAaM (POPMAaJIBLHBIX TapaMETPOB;

e OOBIYHO B A3bIKE HAKIAIBIBAIOTCS OTPAHUYUCHUS HA MuUNbl Oneparoos Jo00in
OIepaluy, ONpEAEICHHOW B ITOM S3bIKE; HA Munwvl 1€60U U Npagoll dacmel B
orepatope NPHUCBAUBAHUSA; HA Mun napamempa Yukia, HA Mun Yclogus B
oIepaTopax LUKJIA U YCIOBHOM ONEpaTope U T. II.

KonkperHplii cocrtaB mNOAOOHBIX TpeOOBaHMW IKECTKO CBSI3aH C CEMaHTHKOW
KOMIMJIUpYEMOTO  si3bIka.  Hampumep,  TpeOoBaHme  00S3aTENBHOTO  ONHCAHUA
UJCHTU(PHUKATOPOB B HEKOTOPHIX S3bIKAX OTCYTCTBYeT. HekoTopble S3BIKM JOMYCKAIOT
aBTOMATHUYECKOE MPeoOpa30BaHUe TUIIOB HECOTIIACOBAHHBIX ONEPaHIOB BhIpaxeHuid. VHoTr1a
B BBI30BaxX Mpoueayp ¥ (PpyHKIUI JommycKaeTcs yKa3plBaTh He Bce (PaKTHUECKHE MapaMeTphl,
OCTaJIbHBIC ITAPAMETPBI NTOTY4Ar0T 3HAYEHHUS 110 YMOJIYAHUIO.

[To By (CMHTaKCHYECKOH 3amucu) OOJBIIMHCTBA OMEPATOPOB HENb3s YTBEPKAATh HX
CEMAaHTUYECKYI0 TPAaBUIBHOCTh HIM OMIMOOYHOCTh. CeMaHTHYECKUH aHAIM3aTop JOJDKEH
(bUKCHpPOBATh BCE CIydyau HapyHICHUS CEMaHTUYECKHX COTJIALICHUN W YCIIOBUH, HalJICHHBIE
UM B IIPOrpaMMe, U BBIJIABATh COOOLICHHUS O CEMAaHTUYECKUX OMIMOKaX B POTpaMMe.

3.3.2.2. /lononnenue sHympennezo npeocmasieHus

MHor#e S3bIKH 3alpenialoT CMEIINBaTh B BBIPAKEHUSX ONEpaH[bl Jaxe “Omu3Kkux’
TUTIOB, HAIIPUMEP, MCIIOJIb30BaTh PSAOM OTIEpPaH/Ibl BEIIECTBEHHBIX U LIETOYHUCICHHBIX THUIIOB,
3HAKOBBIX M 0€33HAKOBBIX THUIOB W T. A. OAHAKO OOJBIIMHCTBO pEANbHBIX S3BIKOB
IPOrpaMMHUPOBAHUS JOMYCKAET HEKOTOPBIE BOJLHOCTHU TPU 3aITUCH BBIPAKEHUN, TAPAHTUPYA,
YTO B KOMIWJIATOpax OyayT HPEANPHHITHI MEpbl MO COTJIACOBAHHIO THUIOB. AOCOJIOTHO
aHaJOTHM4YHAs paboTa BBIMOJHAETCS MPU 00paboTKe omepanuii oOpameHust K QyHKIUSAM U
npoIelypaM ¢ mapaMeTpamH.

3amaua CEMAHTUYECKOTO aHAIM3aTopa COCTOMT B TIOMCKE BCEX MECT, TJIe HYXKHO
BBITIOJIHUTH 110/I00HBIE TIPeoOpa30BaHUsl TUIIOB W BCTAaBUTh BO BHYTPEHHEE IpEICTaBICHUE
SIBHbIE KOMaHJbpI TIpeoOpa3oBanus. MIHOTa 3TH npeoOpa30BaHUsl TPUBUAIBHBI U COCTOSIT M3
OJHOW-ZIBYX KOMAaHJ, a WHOTAa OHM BBIMOJHSIOTCS BCTPOCHHBIMH OWMOIMOTEYHBIMU
byHKIUAME.

[TpeoOpa3oBaHust TUTIOB MOTYT MPOU3BOAUTHCS HE TOJIBKO MO OTHOIICHHUIO K MPOCTHIM
apu(METHYECKUM JaHHBIM. Bo MHOTMX s3BIKaX CYIIECTBYIOT JlaHHBIC, MO3BOJISIOIINE
CCBUIATBhCS HA JPYyrue JaHHBIE — YKa3aTeld U CChUIKU. MIHOTa onepanus J0CTymna K JaHHBIM
M0 YKAa3aTeNll0 MPHUBOJUT K BBEACHUIO B MPOTpPaMMy LENOH Cepuu KOMaH] MO HACTPOWKe
BHYTPEHHUX PETUCTPOB, BBIACICHUIO (PParMEHTOB JAaHHBIX, pa3Mepbl KOTOPHIX HE KPaTHBI
[EJIOMY YMCITY MAIlIMHHBIX CJIOB WK OalWTOB U T. 1.

Bce 310 03HAdaeT, YTO MEHCTBHA, BBHINOJIHAEMBbIE IMPH CEMAaHTHYECKOM aHAJN3e
KOMIHMJIUPYEMO TPOTpaMMBbl, CYyIIECTBEHHBIM 00pa3oM BIUSIOT Ha IOPOXKIAEMBbIe
KOMIHJISITOPOM OOBEKTHBIE TPOTPAMMBI.

3.3.2.3. Ilposepxa npasun npozpammuposanus

MHorue CcoOBpEMEHHbIE KOMIMJISATOPbI HE TOJbKO IPOBEPSIOT OTPAaHUYEHUS U
TpeOOBaHMUs, BBICTABISIEMBIE CEMAHTHUKOW S3bIKa, HO TAKXe BBIMOJHSIOT JOMOJHUTEIbHBIE
MIPOBEPKH, CIOCOOCTBYS BBIPAOOTKE “TIPAaBMIIBHOTO” CTWJISI MPOrpaMMHUpoBaHusi. Bo MHOTHX
A3bIKax IPOrpaMMHUPOBAHUS IEHCTBYIOT IIPaBUIIa XOPOLIETO IPOTPaMMUPOBAHUS.

e Kaxnmas mepeMeHHas WIM ONHCAaHHAs KOHCTAHTa MPOTPAMMBI JIOJDKHA OBITh
UCTIOJIb30BaHa B MPOTPaMMeE XOTs ObI OZIMH Pa3.



e Kaxxnas nmepeMeHHas porpaMmMbl JOJDKHA HOIYYUTh 3HAYEHHE JO CBOETO IIEPBOIr0
UCIIOJIb30BaHUs (HampuMep, A0 HCIOJb30BaHUS B TMPaBOM YacTU oreparopa
IIpUCBaNBaHU).

e Pesynprar BeIuMCIeHUS (QYHKIMH TOJDKEH OBITH OINpeNesieH MpU J00M Xone ee
BBITMIOJTHEHUST (HampuMep, HE3aBUCHUMO OT BbIOOpa HWCHOJHSIEMBIX BETBEH B
YCIIOBHBIX OIIEpaTopax).

e B mporpamMmme He MOKHO OBITH HEBBINOJIHSIEMBIX B HPUHIUIE ONEPaTOPOB.
Kaxnplii omepaTtop mporpammsl JOJDKEH WMETh MOTEHUUAIBHYIO BO3MOKHOCTB
BBITIOJTHUTBCS XOTsI ObI OJIMH pas3.

e VYcrioBHBIE oOmnepaTtopel (BCeX pa3HOBUAHOCTEH) MOJKHBI IpEeIycMaTpUBAaTh
BO3MO>KHOCTB X0/1a BBITIOJTHEHUS IPOTPAMMBI T10 JIFOO0H M3 CBOMX BETBEH.

e OmnepaTopsl IUKIJIA JOJDKHBI IPEAYCMaTPUBATH BO3MOXXHOCTh 3aBEPIICHUS UK.

3.3.2.4. Pa3necenue umeHn no npoCmMpancmeam UMeHo8aHus

Pacnpesenenne UConbp30BaHHBIX B IPOrpaMMe UACHTU(PHUKATOPOB MO MPOCTPAHCTBAM
MMEHOBAaHUS €CTh OJHA M3 BAXHBIX 3aJad dTala CEeMaHTHYECKOTo aHamu3a. TpebGoBaHUs
Pa3NUYHBIX S3BIKOB IPOrPAMMHPOBAHUS, MPEIbSIBIIEMble K HMEHaM HCIIOJIb3YeMbIX B
nporpaMmax OOBEKTOB, PACIPOCTPAHSAIOTCS HAa HMMEHa OOBEKTOB, OTHOCSIIMECS K OJHHM
MPOCTPAHCTBAM MMEHOBAaHUS W BUAMMOCTH. C OJHON CTOPOHBI 3TO O3HAYAET, YTO OOBEKTHI
HEJIb3sl HCIIOJIb30BaTh BHE TeX OJOKOB, TJie OHU OMHMCAaHBl U BUAHBI, C APYrOH CTOPOHBI, 3TO
ocnabisier TpeOoBaHMs YHUKAIBHOCTA UMEH, IOCKOJIbKY OOBEKTaM, OTHOCSIIUMCS K pa3HBIM
070KaM, MOYKHO J1aBaTh OJMHAKOBBIE UMEHA, HE BHOCS IIPU ATOM ITyTaHUIIBI B TIPOTPAMMY.

Ha »rame nexkcHMYeckoro aHaimM3a pas3pelinTh BCe OTH MpoOseMbl aOCOIIOTHO
HEBO3MOXXKHO — TaM YHUKAJIbHOCTh HMEH ONpENeNseTcs TOJBKO HX 3alHiChi0  Kak
MOCTIeIOBATEIbHOCTH OYyKB, HU(p M IpYrux pa3pemeHHbIX CUMBOJIOB. Ha Goree mo3mHux
CTaIUsIX KOMIWISIIUM OJMHAKOBO 3alMChIBaéMble MMEHAa HEOOXOJUMO 3aMEHSTh Ha HOBBIC
YHUKAJIbHBIE B IIpEJIeNIax BCEU MporpamMMel. B yacTHoCTH,

® HMCHA JIOKATHHBIX OOBEKTOB OJIOKOB JOIOJHSIOTCS UMEHaMU OJ0KOB ((DyHKIUH,
IPOLEAYP), B KOTOPHIX OHU OIIMCAHBI,

e IMEHAa BHYTPEHHUX (B TepMuHax s3bika CHt+ — CTaTUYECKHX) MEPEMEHHBIX U
GyHKIMI MOIyNei TpoTpaMMBbl IOTIOJHSOTCS IMEHAMH CaMUX ATHX MOJAYJIEH,

e wuMeHa mpouenyp U (YHKOHMHA, NpUHAUIEKANMX KiIaccaM B  OOBEKTHO-
OPUEHTUPOBAHHBIX s3bIKax (Cu++) WM BIOXKEHHBIX B Jpyrue MHpPOLEAYpHl U
(GYHKIMU B TPOLETYPHBIX S3bIKAX IOMOJHSIOTCS MMEHAMH STHX KJIaCCOB HIIU
npouenyp,

e IMEHAa METOJOB B ONHCAHUSAX KJIACCOB JOIMOJIHAIOTCA MMEHAMH, CTPOSIIMMUCS B
3aBHCUMOCTH OT YHCJIa U TUIIOB UX (POPMAaJBHBIX apaMETPOB, 3TO KE OTHOCHTCS
U K IMEHaM IeperpykeHHbIX QyHKimid Cut+.

Oco060i1 3200TOH KOMITHIIITOPOB SIBIISTFOTCS IMEHA BHEIIHUX (TTI00aThHBIX) 0OBEKTOB,
KOTOPBIE OCTAIOTCSl BUIUMBIMU B OOBEKTHOH MporpaMme U MOTYT 00padaThIBaThCs APYTUMHU
KOMIIOHEHTaMM CHUCTEM IIPOIPAMMHUPOBAHMSA, HAIpUMEp, peaakropamu cBsized. Ui Takux
HMCH B KOHKPCTHBIX CHCTCMaAX MIPOrpaMMHUpPOBaHHA MOTYT CYHICCTBOBATH CO6CTBCHHBIC
corJIallIcHUS UMeHOBaHuA. Takne umMeHa JOJI?KHBI 6BITB YHUKAJIbHBIMU Ha YPOBHC 6I/I6J'II/IOTCK,
B KOTOPBIC OHM MOTYT IOIIaAaTh MOCJIC 3aBCPIICHUA KOMITUIIAINN.



9.0.0. bDHYmMpEeHHee npeoCcmasieHue npozpamm

JIOTIOJTHUTENBHYIO CIIO)KHOCTh 3ajjaue KOMIWJISAIMK TpUaaeT ToT (akT, 4To H3-3a
CEPbE3HBIX PA3INYUNA MEXIY BXOJHBIM U BBIXOJHBIM S3bIKAMU IIPOBECTU HEMOCPEICTBEHHOE
npeoOpa3oBaHre U3 OJHOTO SI3bIKa B JPYroi HE BCETAa NMPEACTABISAETCS BO3ZMOXKHBIM. Jlaxke
CHHTAKCUYECKUI aHaJIN3 MCXOTHOTO TEKCTa MPUXOAUTCS JIeNaTh MOATAIHO, pa30MBas ero Ha
JEKCHYECKYI0 M COOCTBEHHO CHHTAKCHYECKYI0 YacTh. OJTO TIO3BOJIET HCIOJIB30BAaTh Ha
Ka)XJIOM 3Tare CBOM rpaMMaTHYeCKUe TpaBuiia pa3dopa, CyIIeCTBEHHO YIPOINas peaTn3annio
pacrio3HaBaTesnel, IPUMEHSIEMBIX Ha 3TUX dTanax. FIMeHHo mo3TomMy 4acTo B KOMIIUJISTOpaX
Ha HEKOTOPBIX CTaausx OOpabOTKM MpOrpaMM BO3HHMKAET HEKOTOPOE MPOMEKYTOUHOE
8HYmMpeHHee npeocmasienue KOMIWIAPYEMON TPOrpaMMBbl, KOTOPOE JIMILb HA 3aBEpILaoLei
CTaJuH MPpeoOpaszyeTcs B MPEACTaBICHUE POTPAMMBbI Ha BEIXOTHOM SI3bIKE KOMITHIIATOPA.

K OCHOBHBIM CBOMCTBAM SI3bIKOB BHYTPEHHETO IPEACTABICHUS MPOrpaMM MOXHO
OTHECTHU TaKue:

® S3BIKM BHYTPEHHETO MPEICTABJICHUS IMO3BOJISIOT (GUKCHPOBATh CHHTAKCHUYECKYIO
CTPYKTYPY HCXOJHON TPOTPaMMBbI;

® TEKCT Ha S3bIKaX BHYTPEHHETO TIPEJACTABICHHUS MOXXHO aBTOMATHYECKU
TCeHEPUPOBATH BO BPEMsI CHHTAKCHYECKOTO aHAN3a;

® KOHCTPYKIIMH SI3bIKOB BHYTPEHHETO WPEICTABICHUS JIOJDKHBI OTHOCHTEIHHO
MPOCTO TPAHCIMPOBATHCS B OOBEKTHBIH KOJA, JUOO TOCTaTOYHO APPEKTUBHO
HHTEPIPETUPOBATHCSL.

Jlerde Bcero CHHTaKCHYECKOMY aHAJIM3aTOPy OPraHW30BaTh BHyTpeHHeEe (a ist cedst —
BBIXOJIHOE) TPEACTaBJICHHWE B BHUJE JepeBa CHHTAKCHYECKOTo pazbopa. OJHAKO IepeBo
pa3bopa COIEPKHUT OrPOMHOE KOJTUYECTBO M30OBITOYHON MH(OPMAIMH: B HEM MPHCYTCTBYIOT
Jake HETepMHUHAIbHBIE CHUMBOJIBI, HE HECYIIHMe HHMKAKOW MoJjie3Hoi wuHpopMmarmu. Yrto
JOJDKHO TIPUCYTCTBOBATh BO BHYTPEHHEM MPEJCTABICHHH — 3TO OMEpPATOPbl W OMNEpaH/bI
HCXOJHOU MPOTpaMMBbI, 3alTMCaHHbIe B 0oJiee yIoOHOH IJist mocieayromieit 0opadoTku popme.
Y 106cTBO 3TO 3aKIIFOYAETCS, MIPEKIE BCETO, B TOM, YTOOBI OBLIIO JIETKO OTIMYUTH OMEPATOP OT
oTiepaH/ia, B KAKOM OBI TOPSJIKE OHU APYT 3a IPYroM HH CJeNoBaji. B OCHOBE KaXa0ro u3
BUJIOB BHYTPEHHETO IPEICTABICHHUS MPOTPaMM JIEKUT HEKOTOPBIM METOJ| MpPEeACTaBICHUS
CHHTAKCUYECKOTO JiepeBa. B peaJbHBIX KOMIIIATOpPAX MPUMEHSIOTCS — CIEAYIOIINe
OOIETIPHHATHIE CLIOCOOBI BHYTPEHHETO MPEACTaBICHHUS IPOrPaMM:

®  CBS3HBIE CIIUCOYHBIE CTPYKTYPBI, IPEACTABIIAIOIINE CHHTAKCUYECKOE JEPEBO;

® MHOIOAJPECHBIN KOJI C IBHO UMEHYEMBIMH pe3yJibTaTaMu (TETpaabl — onepamop,
onepamo, onepano, pe3yibmant);

® MHOI'OAJPECHBIN KOJI C HESIBHO HMEHYEMBIMU Pe3yJIbTaTaMU (TpUAbl — onepamaop,
onepamo-pesynvmam, oOnepand), WHOTJA OSTOT CHOCOO  TPEACTaBICHUS
MOU(UIMPYETCSI U UCTIONB3YeTCsl TIOCIIeI0BAaTEIbHOCTh KOCBEHHBIX TpHa (caMu
TpUaJBl XPAHATCS B OTACNBHOM Tabnuie, popMupyemas nporpaMmma mpeacTaBiIseT
co00ii MocIeI0BaTeIbHOCTh CCHIJIOK Ha TaOIHUILY);

e uH(pUKCHAs 3aIUCh (OMEpaIiy 3aIMCHIBAIOTCS MEXKIY CBOMMH OINEPaHIaMHU, KaK B
0OBIYHOM 3anucH apu(PMETHIECKUX BBIPAKECHUH );

e npedukcHas 3anuch (Onepanny 3aMuCHIBAIOTCS TIepe/l CBOMMH OIEpaHaMHU, KaK B
3aIlMCH BBI30BA MPOLEAYPH! WM (DYHKIHU C TTapaMeTpaMu);

e nocT(duKcHas 3anKCh (OMEpaIliH 3aMKUCHIBAIOTCS TIOCIIE CBOUX ONIEPAH/IOB);

e s3BIK acceMOuiepa 1eNIeBOH Wi aOCTPAKTHOM MaIlIMHBL.



B omHoM KOMIMIATOpE MOXXET HCIOJL30BATHCSA JIFOOAs M3 JTUX (POPM, OOBIYHO
BBIOMPAIOTCSI HECKOJIBKO Pa3HBIX BHJIOB BHYTPEHHETO MPEICTABICHUS MTPOTPaMM ISl Pa3HBIX
cramuii kommwisinuu. Ecim or komnmistopa He TpeOyeTrcs NpPOBEACHUS CEephe3HOU
ONTUMU3AIMK TPOrpamMM, BBIOMpaeTCsi cxeMa, B KOTOPOM CHHTaKCHUYECKHH pa3dop,
CEeMaHTUYECKUN aHaIM3 U reHepanusi O0bEKTHOM MpOorpaMMbl COBMELICHBI B OJTHOM MPOXOJIe
KoMIwiIsiTopa. B Takoli cxeMe BHyTpeHHee MpeCTaBICHUE MTPOrPaMMBbI CYIIECTBYET TOJBKO
Ha KOHIENTyaJlbHOM YpPOBHE, BBIPAXKAasACh TOJBKO B IOCJEIOBATEIIbHOCTH LIaroB
npeoOpa3oBaHuil.

Ceasznvie cnucounvie cmpykmypol. CIUCKH — 3TO CTPYKTYpbl IpEICTaBICHUS
nporpamMM, KOTOpble MOXHO Haubojee npocto u A(PPEKTHBHO CTPOUTH Ha ITare
CHHTAaKCHYeCKOro aHanu3a. OOBIYHO CIUCKM  HCIOJB3YIOTCA IS TPEACTaBICHUS
CHUHTaKCUYECKUX JEPEBbEB — TAKUX CTPYKTYp, BEPLIMHAMU KOTOPBIX SIBJISIOTCS OINEpaluy, a
JUCThMU — omepaHasl. Kak TpaBuiio, JHCThS CBSA3aHBI C 3alUCSIMH B TaOIHIax
UJACHTU(PHUKATOPOB M KOHCTaHT. CTpPyKTypa CHHTAaKCHYECKHUX JepeBbEB HamOoJsiee TOYHO
OTpaXaeT CHUHTAKCHC f3bIKAa MPOTPAMMHUPOBAHMs, HAa KOTOPOM ObUIa HamMcaHa HMCXOHAS
nporpamma. OOBIYHO TIepe/T TOCTPOSHUEM CHHTAKCHYECKUX JEPEBHEB B TPAMMAaTHKaX SI3bIKA
M30aBIIAIOTCS OT IETHBIX npaBui Buga A - B, rie A u B —HeTepMuHanbHbIE CHMBOJIBI.

B Tex ciyyasx, Korjia CHHTaKCH4ECKOMY JIEPEBY COOTBETCTBYET IOCIEA0BATEIBLHOCTD
oTiepanuii, MOpPOXKAAoIIast B pe3ylbTaTe KOMaHAbl OOBEKTHOH MpOTpaMMBI, Takoe IEPEeBO
Ha3bIBAIOT OJepegoM _onepayuy. JlepeBo oOnepauuil CTPOUTCS HENOCPEICTBEHHO U
aBTOMAaTUYECKU M3 JEpeBa BBIBOJA, MOPOXKAAEMOT0 CHUHTAKCHUYECKUM aHaiu3atopoM. J[is
ATOTO U3 HETO YAAISAIOTCS LIETIOYKH HETEPMHUHAIBHBIX CHMBOJIOB, a TAKXK€E y3JIbl, HE HECYLIUE
CEMAaHTUYECKON Harpy3Kd NpU TeHepauuu OOBEKTHOH mNporpaMmsbl (Hampumep, CKOOKH,
MEHSIIOIIUE TOPSIOK OTIeparHif):

IIpeocmasnenue
apugmemuueckozo
svipasxcerus azvika Cu++
A=B*C+D-B*10
6 8uU0e Oepesa onepayutl
(00uH U3 BO3MOINCHBIX
68apUAHMO8)

rpaMMaTI/IKa HCXOOHOT'O sA3bIKa HE MMECT HHKAKOI'O BJIMAHHUA HaA TO, Kakoit y3¢€iI B
nepeBe Oynmer omepamueil, a Kakoil omepaHaoM. BiusHue Ha 3TO MMEET HE CHHTAKCHUC, a
CEMaHTHKa fA3bIKa IIPOrPaMMUPOBAHUS.



JlepeBoM omepanui OOBIYHO IIOJIB3YIOTCSI Ha BHYTPEHHUX CTaAHUsIX KOMIIMIALNH,
NPE/IIECTBYIOMINX TeHepauuu 00BeKTHOH mporpaMMbl. OHO OTpa)kaeT OOLIYI0 CTPYKTYPY
IporpamMMbl U CBSI3b Olepanuii Mexay coboi. Mmest mpenacraBieHHe MpPOrpaMMBbl B BUE
JepeBa, yaoOHO TPOBOJHMTH MPEeoOpazOBaHMs, CBS3aHHBIE C MEPECTAHOBKOW (hparMeHTOB
IIPOrpaMMbl U TEPEYNOpsAOYEHHEM olepanuil. MHOrue ONTUMHM3UPYIOIINE KOMIMISTOPBI
BBIOMPAIOT UMEHHO JIPEBOBUIHBIE CTPYKTYPHI JUISI BHYTPEHHETO MPEICTABICHHS TPOTPAMM.

HenocratkoM JnepeBbeB SIBISETCS CIOKHOCTh WX TpeoOpa3oBaHMsl B JIMHEHHYIO
MOCIIEIOBATEIBHOCTh KOMaH 1 00bEKTHOM MPOTPaMMEI.

Mmuozoadpecnulit K00 ¢ ABHO UMEHyemblm pe3yabmamom (mempaowt). Terpanbl
NPECTaBISAIOT co00 3amuchk onepanuii B opMe YeThIpex COCTaBIISIOMINX: OTEepaIit, JABYX
OIIEPaH/OB U pe3yJIbTaTa ONEepPaLlUU:

<omnepauus>(<omnepannl>,<onepana2>,<pe3yabTaT>)

Terpanpl COCTaBISAIOT JHMHEHHYIO IMOCIIEAOBATENFHOCTh KOMaHJl, KaK B CIEAYIOIIEH
3armcu  apupmerndeckoro BolpakeHus A=B*C+D—B*10 B Buzme mociieqoBaTeIbHOCTH
TeTpa:

* B C T1
+ T1 D T2
B 10 T3
- T2 T3 T4
= T4 ? A

O~ wNPEF-
*

[Ipr BBIYUCIIEHUW BBIPAKCHHS, 3aMMMCAHHOTO B (popMe TeTpaa, OHH BBIYHUCISIOTCS
MOCJIEJIOBATEIFHO OJTHA 3a JAPYroil, 0e3 KaKuX-TuOO0 MPUOPUTETOB. Eciom Kakoi-to u3
omnepaHyoB (wim 00a) B TeTpajae OTCYTCTBYeT (KaKk B YHApHOW OTEpaldu), OH 3aMEHSETCS
MPU3HAKOM IIYCTOrO oOmepaHia. Pe3ymbrar TeTpajpl HUKOTAA OMYIIEH OBITh HE MOJXET.
[TopsitoK BBIYMCIICHUS TETPA] MOKET ObITh U3MEHEH TOJHKO SIBHO C TIOMOIIBIO CTICIIHATLHBIX
TETpa, BHI3BIBAIOIIUX IMEPEX0/IbI IO MOCIEA0BATEIbHOCTH TETPaJl BIEpe ] WIN Ha3a]l.

Terpaapl 3anmUCHIBAIOTCA B JIMHEMHOW IOCIEIOBATEIIBHOCTH, MOATOMY HX JETKO
npeoOpa3oBaTh B TOCJIEIOBATEIBHOCTh KOMAaH] OOBEKTHOW MpOTpaMMbl, JIMOO B S3BIK
accemOiepa, HO B OTIIMYHME OT sI3bIKa accemOiepa, TETpaJbl HE 3aBUCAT OT APXUTEKTYPHI
BBIYUCIIUTEIIBHON CHCTEMBI, JJIsi KOTOPOM BEIETCS KOMIMWJISIUS, W SBISIOTCS MAaIWHHO-
HE3aBHCHMBIM IPEJICTaBICHHEM porpaMM. HekoTopbie CI0KHOCTH P padoTe ¢ TeTpagaMu
MOTYT BO3HUKATh TIOTOMY, YTO Y BBIYUCIHUTEIbHBIX MAIIUH PEAKO BCTPEUAOTCS
TpeXaJpecHbIe CUCTEMbI KOMaHI.

Mmuozoadpecnulit K00 ¢ HeAGHO UMEHYeMbiM pe3yavmamom (mpuaodwy). Tpuaabl
MIPEJICTABIISIIOT COOOM 3amuch onepanuii B popMe U3 TPEX COCTABIISIFOIINX: OMEPAIMHA U IBYX
OTIEpPaH/IOB:

<omnepauus>(<omnepannal>,<onepana’>)

OCOoOeHHOCTBIO TpHAJ SBJSETCA TO, YTO OJMH WX 00a omepaHia B TPUAJE MOTYT
OBITH CCBUIKAMM Ha JAPYTYI0 TPHUaay B TOM Clydae, €CJIM B KadecTBE OIepaH[a AaHHON
TpHUaJbl BBICTYNAET PE3YNbTAT BBITIOJIHEHUS IPYroil TpUaibl, HApUMEp, TaK B BHJIE TPHAJ
MOJKHO 3amucarthb apudmerrueckoe Boipaxkenue A=B*C+D—B*10:

1 * B C
2 + M D
3 * B 10



4
5 = A N
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Ccplika Ha TpHagbl B PEATbHBIX KOMIWIATOpaX OOBIYHO PEATH3yeTCs HACTOSIINAM
yKazaTeieM, uTO [eNlaeT TpHaabl CIUCOYHOM CTPYKTYpodl M oOJierdaer Mpouecchl
npeoOpa3oBaHus Tpuaa. Tem caMblM, Ha3BaTh TPUAAbI TMOJHOCTBHIO JIMHEHHOH CTPYKTYpOH
Henb3d. B TO ke BpeMs Tpuagsl MOXHO ~paccMaTpuBarbh M KakK  JIMHEHHYIO
MIOCJIEIOBATEIBLHOCTD, €CIIM PE3YJIbTAaThl BBIUMCICHUN ONIEpalluii TpUal XpaHUTh BO BPEMEHHO
BbIJIeNIIEMOM TaMsTh. Takoe CBOHCTBO TpHaJ MPUBOAUT K HEOOXOIMMOCTH HCIIOJIb30BaHUS B
KOMIIWJISITOpax CHEHUAIbHBIX QJITOPUTMOB pAcCIpeAeieHUs] NaMsaTH IS XpaHEHHs
MIPOMEKYTOYHBIX PE3YJbTAaTOB, MOCKOJBbKY B OTJIMYME OT TETPaJ, Kakhe-Tu0o sBHBIC
BpEMEHHbBIE IEPEMEHHBIE B TPHAIaX HE UCIIOJIb3YIOTCS.

Tpuaapl TpeOYIOT MEHbINE MaMATH Ui MPEACTABICHUS MPOTPaMM U UMEIOT B 3TOM
MPEUMYIIECTBO Tepe/ TETpaJaMu, K TOMY K€ Tpuaabl OJIKe K JBYXaJPECHBIM MAalIMHHBIM
KOMaH/aM, 4eM TeTpajbl, MOITOMY HX Jierde MmpeoOpa3oBBIBaTh K OKOHYATEIHHOMY BHIY
00BEKTHOM TIporpamMMbl. B 0cobeHHOCTH Tpuaabl yAOOHBI 1Sl TPAHCISAUN B OOBEKTHBIN KOJ
TaKUX BBIUYMCIMTEIBHBIX MAIIMH, B KOMaHJaX KOTOPBIX MEPBbII ONEpaH/ 4acTO XPaHUTCS B
OJIHOM M3 PErUCTPOB.

Hnghukcnaa 3anuce. 3anuch omnepanuii U ONEpaHIOB B TPATUIUOHHOM BHJIE
NPUMEHSETCS TOJBKO B MpOrpamMmax, MoJaBaeMbIX Ha BXOJ KOMIWJIATOPOB. JTO Haubojee
ymoOHast TSl JIFO/IeH, HO HaUMeHee yI00Hast UTsl aBTOMAaTHYIeCKo 00pabOTKH 3aIHCh.

Ilpepuxcnaa 3anuce. [lpedukcHas 3amuCh WHAYe HA3BIBACTCS TMOJILCKON 3aIHCHIO
WU TIPSIMOM MOJBCKOW 3amuchio. B Takoil 3amucu omepartopsl (omepariu) MpeaiiecTBYIOT
cBOMM omepanaaMm. HexoTopoe HeymoOCTBO MpsSMOI MOJBCKOHN 3alKcH, KOTOPOE MPHUBENO K
MCTIOJIb30BAHUIO 0OPATHOM 3alUCH, COCTOUT B TOM, YTO ONEpPaTOPhI B HEW CIEIYIOT HE B TOM
MOPSIJIKE, B KAKOM OHM JIOJIKHBI BBITOJIHSTHCS B BBIYMCIUTEIBHON MallluHE:

=A-+*BCD™*B 10

Hocmeukcnan (uneepcuasa, ooépammuasn, cygpgpuxkcnasn) 3zanuce. B otimume o T
MPSIMOM TIOJIBCKOM 3amucu MHBepcHas moibckas 3anuchk ([IOJIN3) obnamaer crnemyronmumu
BaKHBIMU CBOMCTBAMM:

e Unentudukatopsl B 00paTHOM MONBCKOM 3aIMCH CIEIYIOT B TOM XK€ MOPSIKE, B
KaKOM OHH CIIEAYIOT B MH(UKCHON 3aIHCH.

e OmnepaTopsl B 00paTHOW MOJBCKOM 3alUCH CIEAYIOT B TOM MOPSIKE, B KAKOM OHHU
JIOJIKHBI BBIYUCIIATHCS (CIIE€BA HAIPABO).

e OmnepaTopsl CIEAYIOT HENOCPEACTBEHHO 32 CBOUMH OIIEpaHIaMu.

OOparHasi TOJIbCKasi 3amHCh SBIISIETCSI HanOojee yJOoOHBIM BHIOM MPEICTABICHUS
nporpaMM B KOMIWIATOpax. JTa 3aluch HE TPeOyeT yYUTHIBATh MPHOPUTETHI ONepaluid, B
Hell He ucnonb3ytotest ckoOku. [10JIN3 manbonee yno0Ha MpH TPaHCISAIMK apu(PMETHIECKUX
BBIPAKCHUM:

ABC*D+B 10 * — =

OObIYHO B KOMIWIATOpP X IS Tp ACTaBieHus np ¢ @M B Buge [10JIN3
paspabaTbIBaeTCs CIIEHAIbHOE MPEICTABICHIE HE TOJBKO apu(METHUECKIX OTIepaIHii, HO
BCEX JPYTHX HCIIOJHSIEMBIX ONEPAaTOPOB, YTO IO3BOJIAET IOJHOCTHIO ABTOMATU3UPOBATh
npouecc  MIpeoOpa3oBaHUS  CTaHAAPTHOTO  MPEACTaBIECHHS HAa  HMCXOJAHOM  SI3BIKE



nporpammupoBadust B IIOJIM3. Y stom 3ammcu umerorcs u Hepgocrtarku. lIporpammel,
npencrasieHubie B Buje [1OJIN3 tpynHo noanaroTcs aHaiau3y, OATOMY ONTUMHU3HUPYIOLINE
komnmisiTopsl - co3faror [IOJIM3 mocne mnpoBeAeHUs TIOOATBHBIX  ONTUMH3UPYIOUIHX
npeoOpa3oBaHmii, Koraa Tpedyercs nmpeoOpa3oBaTh yxKe ONTUMHU3UPOBAHHYIO JIPEBOBHUIHYIO
CTPYKTYpY B JIuHelHYyt0. PaboTa ¢ 00paTHO MOIBCKOM 3aMMChI0 B KOMIUIIATOPAX MOIPOOHO
paccMoTpeHa B mocobun “@opMaiibHBIE TPaMMAaTHKH W S3BIKA. OJEMEHTHl TEOPUHU
TPaHCIAIUN .

A3vik accembnepa u mawiunuvle Komanowl. 110 ornpeneneHUI0 KOMIUIATOPA, Kak
YAaCTHOT'O CiIydasl TPAHCIATOPA C S3bIKa IPOrPaMMUPOBAaHMSI BBICOKOTO YPOBHSI HA MAalIUHHBIN
S3BIK MJIM SI3BIK acceMOuiepa, MOHATHO, YTO IMPEJCTAaBICHHE MPOrpaMMBbl B BHJI€ MAIIMHHBIX
KOMaHJI WM acceMOJIepHON 3amucu  sBJsieTcss o0s3aTenbHBIM. OJHAKO HEKOTOpBIE
KOMIHIJISITOPBI TpeoOpa3oBaHneM MPOrpaMM K TaKOMY BUY HE 3aKaHUYHMBAIOT CBOIO paboTy, a
JWIIB TPOJOJDKAIOT ee. VIMEHHO B TakoM Buje Haubojiee yJOOHO MPOBOJHUTH MAIIMHHO-
3aBHCUMYIO ONITHUMHU3ALHUIO, TIPH KOTOPOH Jierye BCEro y4ecTb CEMaHTUYECKHE OCOOCHHOCTH
BBINIOJIHEHUS] OTJAEIbHBIX CBS30K KOMAaHA M TOJYYUTh JONOJHUTEIbHBIA BBIUIPHII B
IIPOU3BOIUTENBHOCTH MPOTPaMMBl.

WNHorma B KOMOWIATOpAX, JaXXKe OYEHb CJIOXKHBIX W MPOBOMAMIMX TIYOOKYIO
ONTUMU3AINIO, TOXXE BO3HUKAET MNOTPEOHOCTH HAa HEKOTOPOM JTale MpeoOpa3oBaHUA
TPAaHCIUPYEMOW MPOrpaMMBI NEPEBECTH MPOrpaMMy K BUAY, Ooyiee MpUOIMKEHHOMY K €e
OKOHYATEJIbHOMY IpencTaBieHuto. [Ipu 3Tom 3amuchk Ha sS3bIKe acceMOiepa MOKET HE cpa3y
OKa3aThCsl Hambosiee yIOOHBIM TpEeACTaBICHHWEM. B Takux ciaydasx dYacTO HCHOJB3YIOT
NpeJICTaBICHNUE MPOTPAMMBI C TIOMOINBIO ncegdokoda. OT sA3bIka accemOiepa OH OTIMYACTCS
TEM, YTO B HEM MOIYT HE IPUHUMAThCsl BO BHHUMAaHHUE HEKOTOpBIE AapXUTEKTYpHbIE
O0COOCHHOCTH 1EJIeBOM MAIIMHBI, B YACTHOCTH, Ui TIICEBJOKOJA SBISIETCS OOBIYHBIM
NPEIOJI0KEHHE O TOM, YTO OOBEKTHAs MallMHa OO0JIaZaeT HEOTPAaHHMUEHHOH MaMAThIO U
OECKOHEYHBIM YHCJIOM DPETUCTPOB OOLIero Ha3Ha4YeHHsA. B mceBmgokomax Ooiiee BOJBHO
UCTIOJNB3YIOTCS (pOpMaThl TEHEPUPYEMBIX KOMaHJA, a BCE YTOUYHEHHs 00 OrpaHUYCHUSAX
JIENIal0TCA Ha JTanax paclpeieieHus] MaMsITH W PErucTpoB, a TakkKe IpPU MPOBEACHUU
MalIMHHO-3aBUCUMOM ONTUMHU3ALMH, KOTIa YK€ TOUHO CTAHOBUTCS M3BECTHA OKOHYATEIbHAs
II0CJIEZIOBATEIbHOCTh KOMaH/, PEajibHblE HOMEpPA PErUCTPOB U aJipeca ONEPaH OB B MAMSTH.

3.3.4. Onmumuzayun 6 KOMRUNAMOPAX

[lepexoq OT TpaHCIASLMU BCEH NPOrpaMMbl KakK IEJIOr0 K  TPaHCISIUH
MOCJIEZIOBATEIbHOCTH OTHOCUTEIBHO HE3aBHCHUMBIX OTIEPATOPOB (B CHHTAKCHYECKOM IUIAHE B
KOHTEKCTHO-CBOOOTHBIX IPaMMaTHKaX OMEpaTOPhl ACHCTBUTEILHO HE 3aBUCST APYT OT APYra)
NPUBOJIUT K TMOTEpe MHPOPMAIMU O B3aWMOCBS3M JTUX omepatopoB. OnucaHHbIE paHee
METO/Ibl aHaJIM3a MPOrpaMM M TeHEpallH STHX MPOrpaMM Ha JAPYTUX S3bIKaX MO3BOJISIOT
PELINTh TJIABHYIO 33724y KOMITHIISIIMH — OTBICKATh SKBUBAJICHTHOE MPEACTABICHUE HCXOIHOM
nporpaMMbl B TEPMHUHAX BBIXOJHOTO si3bIKa. BTopas 3amaya — mOHCK 9¢hpexmusnozo
OKBHBAJICHTA CEPbE3HO OTIMYACTCS OT IMEPBOM M TpeOyeT APYrux MOJXOJ0B U METOJOB
pemenus. Iloxg onTuMmm3ammel mporpaMMm HMeeTcss B BHIY 00paOoTKa, CBsi3aHHas C
NepeyNnopsSI0OYCHUEM M W3MECHEHHEM OIepaldii B KOMIIMJIMPYEMOW TporpamMme B IIEJsX
nosrydeHust 6omnee 3hGekTuBHOM 0OBEKTHOM MPOTPAMMBL.

Onmumuzayus npocpamm — BBIHYXKJICHHas Mepa, IpuOeratbh K KOTOPOW MPUXOIUTCS
NOTOMY, YTO KOMIIHJISITOP HE B COCTOSHUM BBINOJHHUTh CEMAHTHYECKHI aHaIW3 BCEH
UCXOJJHOM MpOorpaMMbl Kak €IMHOrO OOBEKTa, OICHUTh W TOHITH CMBICH IPOTPAMMBI.
Ontumu3anms mporpamMM MPOBOJUTCS B KOMIIIISTOPAX B Pa3IMYHBIX MECTaX:
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[TepBUYHYIO ONTHMHU3AIMIO MOXET IPOBOAUTH CaM TOJb30BaTedb (momerka ).
Hekortopele cuCTEMBI IPOrpaMMHUPOBAHUS IpEAIAraroT IOJIEPKKY I0Jb30BATEIbCKON
ONTUMU3AINH, B YaCTHOCTH, UMEIOT B CBOEM COCTaBe NPOQPHIUPOBIIUKH, MOMOTAIOIIHE
BBISIBUTH T€ (parMeHThl MpOTrpamMM, KOTOpPbIe JUIsI CBOETO BBIMOJHEHHUS TPeOyIoT
MaKCUMAaJIbHOW JIOTM BpPEeMEHH padOoThl MporpamMMmbl. B 1enoM onTuMu3anusi Ha YpOBHE
UCXOJHOM TMpOrpaMMBbl MOXET JaTh HaWOOJBIIUA S(PGEKT A yaydIIeHUS TEXHHUYECKHX
XapaKTePUCTUK MporpaMMbl. K TaKMM TEXHUYECKHM XapaKTEPUCTUKAM OTHOCST OOBIYHO JIBE:
00beM MaMsATH, HEOOXOAWMBIA Ui BBIMOJHEHUS OOBEKTHOW MPOTrpaMMbl (Ui XpaHEHUs
JaHHBIX M CaMUX KOMaHJ IporpamMMmbl), M CKOPOCTb BBIIOJHEHHUS IpOrpaMMbl (ee
obicTponeiicTBue). OueHb YacCTO COKpAIIEHHWE MCIONb3YeMbIX B TPOTpaMMe JaHHBIX
NPUBOAUT K YBEJIWYCHHIO BpPEMEHH paboOThl MPOrpamMMbl, a TIOMBITKA IOBBICUTH
ObICTpOJICiCTBHE TMPHUBOAAT K YBEIMYCHHIO HCIOJIb3yeMod mnamstu. [lostomy wacro s
ONTUMU3AINH BHIOUPACTCS] OJUH, TJIABHBIA KPUTEPHU, MO0 HEKOTOPHIH MHTETPUPOBAHHBIN
KPUTEPHA, OCHOBAaHHBI Ha COAJAaHCHPOBAHHOM TOJXOJE K TOCTH)KCHHIO MHOTHX LeJel
OJHOBPEMEHHO.

[Tpu BBIOOpE HCMONB3YEMBIX B KOMIWJIATOPE ONTUMH3HPYIONIUX MpeoOpa3zoBaHMA
PYKOBOJCTBYIOTCS CJIEAYIOIIUMU KPUTEPHUIMMU:

v

Hcxonnas
mporpaMmma

\ O0ObeKkTHas

mporpaMmma

e Bce mnpeoOpa3oBaHMsI JOJDKHBI OBITh 9KeusaneHmubiMu (I BceX HAOOPOB
JAHHBIX, JTa)Ke HEMpaBWIbHBIX). DKBUBAJICHTHBIE MPEOOpa3OBaHMS COXPAHSIOT
CEMaHTHUKY UCXOJHOH MPOTpaMMBbl;

e ‘“‘cromMocTh”’ TpeoOpa3oBaHUs JOJDKHA OBITH COMOCTaBUMA C 3aTPayrMBACMBIMU
YCWIMSIMA M TIOJTydeHHBIMU 3¢ ¢exTtamu. BpeMss KOMOWIALIUN OT BKIIOYECHUS
ONTUMU3UPYIOIIUX TMPEoOpa3oBaHUIl BCErAa pacTeT, HO MHOTJa 3TO HE OYEHb
BaXHO. Baxnee, 4ToObl NpHM ONTHMHU3ALUK HE BHOCHUJIMCH JIOTIOJIHUTEIbHBIC
OIMOKH, Ha UCIIPABIICHUE KOTOPBIX 3aTPAaYUBAIOTCS OTIOJIHUTEIBHBIC YCHITHS,

e B pe3yabTare MpeoOpa3oBaHHUl MPOrPaMMBbI B CPEIHEM JOJDKHBI “‘yIydIIaThes”’
(moytH IS BCceX JOMYCTHUMBIX JaHHBIX), JIMIIb Ha KaKUX-TO (PEIKo
BCTPEYAIONIUXCS) KOMOMHAIMAX JaHHBIX JIOMyCKaeTcss oOpaTHBIA dPQeKT
(YXyZleHne XapakTepUCTHK).

Hexortopbie npeoOpa3oBaHHUs CUYUTAIOTCS YHAOBIETBOPSIOIMIUMHU 3TUM KPHTEPHSIM H
P KOMEHAYIOTCS Ui BKIIOYEHHS B J1000M kommusrop. Jlpyrue mnpeoOpasoBaHus,
OCHOBAHHBIE Ha CJIOKHOM aHAJINW3€ IMOTOKA YIpaBJEHMs M IMOTOKA JAHHBIX, a TaKXe Ha
UCTIOJIb30BAHMU PE3YJIbTATOB 3TOTO aHalu3a Npu MoAu(puKanuu mporpamm, TpeOyroT
JIOTIOJIHUTENFHOTO aHajN3a MPEACTAaBUTENPHOTO Ha0Opa pealbHBIX MPOrpaMM Ha JTaHHOM
A3bIKE MPOTpaMMHUPOBaHus. Pa3innuaroTcs ABa OCHOBHBIX BH1a ONTUMM3ALINN:



o  Mawunno-nezasucumas onmumuzayus, TO €CTh IMNPOBEIACHHUE IIPEOOPa3ZOBaHUH
UCXOJHOU TporpaMMbl (B (hopMe HEKOTOPOTO BHYTPEHHETrO IPEICTaBICHUS), HE
3aBUCSIIHUX OT BBIXOJHOTO sI3bIKa KOMIUJIsATOpa (0€3 ydera KOHKPETHBIX CBOMCTB
00BEKTHOW MaIIWHBI). JTa ONTUMHU3ANUS OOBIYHO BBITIONHICTCS HA CIEIUATBHO
BEIZIeNIeHHOW (pa3e kommumsiuu (mometka |l Ha pucynke),

e  Mawunno-3a8ucumas onmumuszayus, TO €CTh TpeoOpa3oBaHUE MPOrpaMMBbI Ha
BBIXOJJHOM SI3bIKE€ KOMIHJISATOpPA. DTOT BUJ ONTUMHU3ANMHA OOBIYHO IPOBOIUTCS
OJIHOBPEMEHHO C TeHepaluell OOBEKTHOW NpOTrpamMMbl HIIM YK€ TOCIe STOU
reHepaly Ha J0TOJHUTENIbHOU cTaaun (mometka 1l Ha pucynke).

MamHHO-He3aBiCUMasl ONTHUMHU3AIUS TOJyYusa TaKoe Ha3BaHUE IOTOMY, YTO
NPOBOJUMBIE B paMKax 3TOTO IIpolecca MpeoOpa3oBaHHUS HE 3aBUCAT OT aPXUTEKTYPHI
BBIUMCIIUTEIILHOW CHCTEMBI, JUIsI KOTOpOH mpenHa3sHaueHa OOBEKTHas mporpamma. Jlms
MIPOBEJICHUS] TAKUX MPeoOpa3oBaHuii pa3paboTaH HeNblid psaa GOPMATEHBIX MAaTEMATHUYECKUX
MeTonoB. [Ipu mpoBeneHnn mnpeoOpa3oBaHUI MAIIMHHO-3aBUCUMOW ONTUMHU3AIUNA MOYKET
0Ka3aThCsl HEOOXOAMMBIM YUHUTHIBATh alllapaTHble 0COOEHHOCTH BBIYMCIUTENBHBIX CUCTEM —
YHUCIO M CIOCOO OpraHM3aluH B3aMMOACHCTBUS LEHTPAIBHBIX IPOILIECCOPOB, HEPAPXUIO
YCTPONCTB MaMATH, KOJIHMYECTBO M pa3Mephl PETUCTPOB, a TAKKE MHOTOE APYroe.

OOBIYHO  ONTUMHUBHPYIOIIMM  TpeoOpa3oBaHUSIM  IOJABEPraeTcsi  BHYTPEHHEE
NpeJCTaBJICHUE MPOTPaMMbl, a HE TEKCT Ha HCXOJAHOM s3bIKe. Bo-TepBBIX, oOmepanuw,
HEOOXO/JMMBIE JJIsl peaju3allid BBICOKOYPOBHEBBIX OIEpalii CTAaHOBATCS Ha SA3BIKAX
BHYTPEHHETO MPEJCTaBICHUS MporpamMm 0oJiee sIBHBIMH, 4TO 00Jerdaer ux oOHapyKeHHE U
ontumm3anuio. Hampumep, wucxomueiii omeparop S=s+a[i]*b[1] ckpeiBaer, uTO
BbIunciieHue aapecoB s aemeHToB afi] u D[ 1] comepxur o6mue moaBeipaskeHUs
sizeof (rum) *1.  Bo-BTOphIX, BHYTpCHHEE NpEACTABICHHE MOXET  OKa3aThCs
OTHOCHTEJIbHO HE3aBUCHUMBIM OT OOBEKTHOUW MAIIUHBI, YTO JIENIAET ONTUMHU3ATOP JOCTATOYHO
YCTOMYMBBIM K U3MEHEHHSIM IIPH NIEpEeHOCe Ha JPYTyI0 MAIIHHY.

3.3.4.1. Mawiunno-ue3asucuman ONMUMU3AUUA

OcHoBHBIC TIPe0OpPa30BaHUsI MAIIMHHO-3aBUCUMON OTNITHUMH3AIMH BBITIONHSIIOTCS IS
OT/ICTIbHBIX BBIPAXKCHUM, JUHEHHBIX yJaCTKOB MPOTPaMM, IIUKJIOB, BBI30BOB IPOILEIYp U
byHKITH.

OnTumu3anus OJHOKPATHO BBITIONHSEMBIX YYaCTKOB IMPOTPAMMEI TPAKTHYECKH HE
OKa3bIBAaeT BIUSHUS Ha OBICTPOJEHCTBHE MPOTpPaMMBI U MOXKET CKa3bIBaThCS TOJBKO Ha
oO0beMe 3aHMMaeMON MpOrpaMMON MMaMsATH, TO03TOMY HauOoJiee TIIATETFHO BCErjaa
ONTHMH3UPYETCS CaMbli BHYTPEHHUH IUKI TporpaMMbl. J[si TpoBeACHHS ONTUMHU3ALNN
IporpamMMbl JICTISIT Ha JIMHeHHble Y4acmKu, TO €CThb Ha BblNOAHAeMble NO NOPAOKY
nociredogamenvHocmu onepayui. JIMHEWHbIE YYaCTKH UMEIOT OOUH 6X00 U OOUH BbIXOO.
JluHeitHpIe yYaCTKM WMEIOTCS B JII00OW mporpaMme ¥ dYalie BCEro cojepikar
MOCJICJIOBATEILHOCTA  BBIUMCIICHHIA, COCTOSIIIME W3 apu(PMETHUECKUX BBIPDAKCHUU U
OTIEpaTOPOB TPUCBAWBAHUS 3HAYCHUH MEpPEeMEHHBIM TporpamMMmbel. Hu omgHa omepanus
JTUHEHHOTO y4acTKa He MOXKET OBbITh BBIIOJIHEHA OOJIBIIIEE YUCIIO Pa3, YeM CMEXHBIC C HEIO
onepanuu. J{s JuHelHblx yuacmKkoe IPOBOIATCS CIEIYIONIHE TPEoOpa3OBaHMS:

® BbIYUCICHUC BBIpa)KeHI/Iﬁ U3 KOHCTAaHT Ha CTaaAuu KOMITUJIAITHUH,
e apudmernueckue npeoOpa3oBaHus,
® ycTpaHeHUe OONINX MOABBIPAKEHUH (M30BITOYHBIX BRIYUCIICHUH ),



® yIaJleHWE HEHYXHBIX I[PUCBAMBAaHUM W JPYIrUX ONEpALlUK, pPacIpOCTpaHEHHE
KOITHI 3HAYCHUM,

® [IEpECTAHOBKA HE3aBUCHUMBIX CMEXHBIX YUaCTKOB IIPOTrPaMM,

e yjaleHue HeTOCTIKUMBIX (PparMeHTOB MPOTPAMMBI,

®  ONTUMU3ALMS BBIYUCICHUS JOTUYECKUX BBIPAKEHUN.

Buvluucnenue svipasicenuii uz uzgecmuplx onepanoos (céepmia onepayuil):

® HENOCPEICTBEHHOE HCI0JIb30BAHNE KOHCTAHT IPOrPaMMHUCTOM:
A =sin (2 * 3.14 * B);
® BO3HMKHOBEHHE KOHCTAHT-OIIEPAH]IOB MOCJIE MaKpOPACIIUPEHUH,

#define Pi 3.1415926
A =sin (2 * Pi* B);

e BO3HMKHOBEHHE KOHCTAHT-OIIEPAHIOB B peE3ylbTaTe KOMIIWISALHUHA S3BIKOBBIX
KOHCTPYKIUH, HAIlpUMEp, MHOTOMEPHBIX MaCCUBOB:

int a [10][10][10], b [10][10][10], ¢ [10][L0][10];

a [31[4][i] = b [8][3][k] * c [3][2]Lil;

a’ [((3* 10) +4) * 10+1i] := b’ [((8* 10) + 3) * 10 + k] *
¢’ [((3*10) +2) > 10 +];

KoMmuiiTop JODKEH BBINIOJIHUTH BBIYMCICHUS W BHECTH 3alllCH O HOBBIX
JMTEPATBLHBIX KOHCTAHTAaX B TAOJNUIly KOHCTAHT, KaK €CJIM Obl 3TH KOHCTAHTBI ObLINA BBEJCHBI
caMuUM TIporpaMMHCTOM. bosee CloXHbIe BapHaHTBl aJrOPUTMOB CBEPTKUA NPUHHMAIOT BO
BHUMAaHHE M3BECTHBIC UM 3HAUCHHS MEPEMEHHBIX (HalpuMep, cpa3y Mmocie MPUCBaUBaHUS) U
naxe QpyHKIUH.

Apugpmemuueckue npeoopazoeanus. KoMnuisTop MOXKET U3MEHSTh XapakTep U
HOPSIIOK CIIEIOBaHUSI OTIepalii Ha OCHOBAHWU W3BECTHBIX ANTeOpanuecKHX U JIOTHYECKUX
TOX/IECTB, Hampumep, 3aMeHsTh BbipaxkeHue A=B*C+B*D sripaxkennem A=B*(C+D).
HekoTopble omnepaiuyu MOTYT 3aMEHSTHCS OoJiee “TIPOCTBIME’, YTO JENAaeT MX BBITIOJIHEHHE
6o1ee 3 HeKTUBHBIM:

::y**z =>
=y*2 =>

X:=y*ry,
X=yty;

Yempanenue oowux nooewviparicenuii  (uzdovimounvix eviuuciaenuir). Onepanus
JMHEWHOTO y4acTKa MOJKET OKa3aTbCs HM30BITOYHOM, €Clii paHee Ha 3TOM K€ JIMHEHHOM
Y4acTKe YK€ BBIIIOJIHSIIACh UACHTUYHAS OIepalys, 1 HUKaKOW onepaH]l JaHHOM olepaiuy He
ObLT U3MEHEH B IPOMEKYTKE MEXTY ABYMS HICHTHYHBIMU OTIEPAITUSIMH.

Yoanenue nenyscnuvix npuceausanuit u Opyzux onepauyuii. Eciu Ha HEKOTOPOM
JMHEWHOM YYacTKe MEXIy JABYMs OTeEpalusMH TNPHUCBAMBAaHUS KaKOH-IMOO TepeMeHHOM
3Ha4YeHUH (OJMHAKOBBIX WJIM Pa3HBIX, HE UMEET 3HaYCHHUs), He ObIJIO HU OJTHOTO OMEpaTopa, B
KOTOPOM HCIOJIb30BAJIOCH OBl MEpBOE 3HAUCHHE MEPEMEHHOM, 3TO MPHCBAWBAHUE SIBISETCS
0ecroIe3HBIM ¥ MOXKET OBITh yAaJICHO U3 IPOTPaMMBI 0€3 H3MEHEHHS €€ CMBICIIA.

WHorja mo HaJM4MI0 ONEPAaTOPOB IMPUCBAMBAHUS OJHUM IE€PEMEHHBIM 3HAUYECHUU
JPYTUX NEPEMEHHBIX YIA€TCsl UCKIIOUYUTh UCIOJIb30BaHNE HEKOTOPBIX MIEPEMEHHBIX, 3aMEHUB
UX UCIIOJIb30BAaHMUEM MX KOMUH (METOJ HOCUT Ha3BaHME “‘paclpocTpaHeHue konuii”). B Takux
caydasX IPOUCXOJUT KaK AKOHOMHS BPEMEHHM HCIIOJHEHHS IMpOrpamMM, TaK M SKOHOMHUS



aMsITH, OTBEIECHHOU II0J XpaHEHHE JAaHHBIX IporpamMmsbl. Hampumep, mociie npucBavuBaHUs
T:=9g moxHO BMecTo niepeMeHHo# T ucrnonp30BaTh NepeMeHHy0 J, a IPUCBaUBaHKE TPOCTO
UCKITIOYUTH U3 MPOTpaMMbl. B HawmmyuiieM ciydae nepemenHas T coBceM CTaHeT HEHYKHOIA,
3HAYMT, ¥ MAMATh U Hee TOXe pacmpenenirtb He npuuercs. [lomoOHble npeoOpazoBaHUs
CTaHOBATCSI 0OCOOEHHO AaKTYyaJbHBIMHU NPH KOMIWISAIMH aBTOMAaTHYECKH CT€HEPHUPOBAHHBIX
nporpamMM,  paboTalOmUX €  MHOTOYMCICHHBIMH  TEPEeMEHHBIMH W “[eNHBIMH
MIPUCBAaNBAHUSMH

Ilepecmanoéka  He3Q6UCUMBIX  CMENCHBIX  yuacmkog¢ npozpamm. HHorna
KOMIHIJISITOPAM yIaeTcsl TAKMM 00pa3oM MEPecTaBUTh CIEAYIOIINE APYT 3 IPYTOM OIEpaluH,
yro 0e3 M3MEHEHHUs CMBICTIa MPOTpaMMbl YAAeTCd NPUMEHHUTHh KaKue-Inbo Jpyrue
npeoOpazoBanus. Hanpumep, umest Beipakenne A=2*B*3*C moxHO mpeoOpa3oBarh €ro
nepectanoBkoit B A=(B*C)*(2*3), a 3aTeM MOXXHO BBIYUCIUThH 3HAYCHHE TOABBIPAKCHHUS
U3 KOHCTaHT. Jlake eciu BbIpa)KEHHWE M3 KOHCTAHT MOJY4YUTh HE yJaeTcs, NepecTaHOBKa
omnepanuil MOKET NMPUBECTH K SKOHOMHHM BPEMEHHBIX MEPEMEHHBIX, KOTOPbIE MOPOKIAIOTCS
KOMITWJISITOPOM JJIl XpaHEHHsS HIPOMEXKYTOUHBIX pE3yJabTaTOB BbluMcieHud. Hampumep,
HerocpencTBeHHoe BbruncieHne Boipaxenuss A=(B+C)+(D+E) moxer morpeboBath, MO
KpaiiHed Mepe, OJHOM BPEMEHHOW MEPEMEHHOM UIsl XPAaHEHHS! TPOMEKYTOUYHOTO Pe3ysbTaTa
cnoxxenust B u C. Ecnu jxe mpoBecTH mepecTaHOBKY OTepallvii, 3Ta rnepeMeHHas OyneT He
HY)XHa, a pe3yabTat octanercs npesxkaum: A=((B+C)+D)+E.

B HeEKoTOphIX ciydasX IEpEecTaHOBKA ONEpaluil MOXKET NPUBOAUTH K IOTEpE
TOYHOCTH BblUMCIIeHUH. HekoTopble TUIBI OmepaHIOB MOTYT CHAENIaTh MEPEYNOpPsI0YeHHE
BBIPDQXKCHUM HEBO3MOXHBIM. Hampumep, nepecTaHOBKa ILEJIOYUCICHHBIX OIEpalid B
BeipakeHnd 1/J*K MokeT npuBeCTH K HEBEPHOMY BBIYMCIICHHIO BhipakeHus 10*3/8.

Yoanenue nedocmusicumoix ghpacmenmoe npozpammel 4acto TpedyeT rio0arbHOTO
aHaJIM3a MporpamMmsl Ul ONpeAeIeHHs “IOCTHKUMOCTH . B OCHOBe Takoro aHaiusa JiexaT
uaen Teopud rpadoB, CBA3aHHBIE C AHAIM30M IOTOKA YNPABICHHS W TOTOKA JAaHHBIX.
[TpocTeiimmii BApHaHT — yAaJeHUEe HEJAOCTHKUMBIX (PparMeHTOB, BBLACISIEMBIX C MOMOIIBIO
IIPENPOLIECCOPHBIX ONIEPATOPOB.

Onmumuzayua  evluucienus  noudeckux  evipaxcenuii.  OCoOEHHOCTHIO
ONTUMM3ALMK JIOTUYECKUX BBIPAKEHHUM SBIISETCSA TO, YTO JJS MOJYYEHHUs UX 3HAUECHUU HE
Bcerga TpeOyercss TPOBOJIUTH BBIUMCIEHHE BCErO BBIpAKEHHUS 10 KoHnAa. WHorma mo
pe3yabTaTy MEPBBIX K€ ONEpalMii MOYKHO 3apaHee OINpEAEIUTh OKOHUYATENIbHBIN pe3yibTar.
Hanpumep, onepanuio JOrH4ecKOro CJIO0XKEHHsS MOKHO HE MPOBOAMTH, €CIIM HU3BECTHO, YTO
OJIMH U3 €€ OllepaH/I0OB UMEET 3HaueHue “nctuHa”. Eciau 310 paspelaeTcs npaBUiaMu s3bIKa,
KOMIHIJISITOPBI TaK CTPOSIT BHYTPEHHUE TPEACTABICHUS JIOTUYECKUX BBIPAKEHHM, YTOOBI UX
BBIYMCIICHHUS IPEKPAIAIUCh Cpa3y K€, KaK TOJbKO 3HAUEHHE BCErO BBIPAKEHUS CTAHOBUTCS
NpeJopeIeieHHBIM.  AHAJOTHYHBIE PACCYXKACHUS OTHOCATCA W K apU(PMETHYECKUM
BBIpQXKEHUSIM, HO YMHOXeHHst Ha O BcTpewaroTcs ropasfo pexe, yeM jorudeckoe “U” co
3HaYEHUEM “TIOXKb .

OnTumuzanus nepedauu napamempos U 6130606 YHKUUil TPOBOJUTCS HAa OCHOBE
JBYX TOJXOJOB: TMPSMON MOJCTAaHOBKM Tell (DYHKIMI B OCHOBHOW TEKCT MPOTPAMMBI H
nepeaayn mapaMeTpoB HE C MOMOMIBIO OOIIEro CTEKOBOIO MEXaHU3Ma, a yepe3 TII00aIbHbIe
[IEPEMEHHbIE, KOTOpbIE BIIOCIEACTBUM  CBSI3BIBAIOTCA C PErHMCTpaMU  LIEHTPAJIbHBIX
IIPOLIECCOPOB.

Ilpamaa noocmanoeéka @ynKyuii B OCHOBHON IIMKJ HPOTPaMMBbl MOXKET IPUBECTH K
CYIIECTBEHHOMY YBEJIWYECHUIO CKOPOCTH pabOThl MPOrpaMMbl, HO OJHOBPEMEHHO H K
YBEITMYEHUIO pPa3MEpOB MPOTpaMMbl (€ciu (YHKIUS BBI3BIBACTCS W3 HECKOJIBKHX Pa3HBIX




MeECT). JTOT METOHA MPUBOAUT K COKpAaIICHUIO BPEMEHM Ha Iepenady IapaMeTpoB H
BO3BPAILlAEMOI0 PE3yJIbTaTa, HA KOMAaH/Ibl IIepeadyn yIPaBJICHUs, 3aXBaTa MaMsITH B CTEKE U
Ipyrue  BcroMorarenbHble — omnepauuu.  Hekotopeie  s3piku  (Cut++)  paspemaror
NpOrpaMMHCTaM  SIBHO  YKa3blBaTh  (DYHKIMHM, KOTOpPbIE JKEIATEJbHO  pean30BaTh
nojcraHoBkoit (Inline).

Ilepedaua napamempos uepe3s pezucmpvbl npoyeccopa OTHOCUTCA K MAIIUHHO-
3aBUCMMON ontuMu3zauud. OTKa3 OT YHHUBEpPCAIBHOIO CTEKOBOTO MEXaHM3Ma B
OTIPE/ICTICHHBIX CIIydasX MOXET MPUBOJAUTH K 3HAYUTEILHOMY CHHKEHHIO BPEMEHHU PalbOTHI
IIPOrpaMMBbI, HO Iepefada mapaMeTpoB 4epe3 pEerucTpbl 3aBUCHT OT KOJIMYECTBA JOCTYIHBIX
PErUCTPOB B BBIYUCIUTEIBHOW CHCTEME U OT MCIOJIB3YEMOI0 B KOMIMJIATOPE aIrOpUTMa UX
pacupeneneHus.

Ba)xHOCTH HAHHOrO METOJA TOCTOSHHO BO3PAacTaeT C POCTOM BO3MOXKHOCTEU
BBIYMCIIMTEIIBHOM alapaTypbl, HO METOJ UMEET PsiJl BEIPAKECHHBIX HEAOCTATKOB. Bo-NIepBhIX,
OH CHJIBHO 3aBHCHT OT 0COOEHHOCTEH KOHKPETHON apXUTEKTYpPhl BEIYUCIUTEILHON MAITUHBI.
Bo-BTOpBIX, Mpolenypsl, ONTHMHU3UPOBAHHBIE TAaKUM 00pa3oM, HE MOTYT BKJIIOUAThCS B
oOme OMOMMOTEKH, TOCKOJBKY HCIHOJB3YIOT HECTaHIAPTHBIM METOJ  MOJyYEeHUs
napamMeTpoB. B-TpeTbux, HCHOJB30BaTh METOJ HE YyHAeTcs, eciu B Tele (YHKIHU
HCIIOJIb3YIOTCS OIlepaliy BEIYMCIICHUS aIpECOB IIapaMeTpOB.

B HEKOTOPBIX SA3bIKaX NPOTPAMMUPOBAHUS IIPOIPAMMUCTBI UMEIOT BO3MOKHOCTD SIBHO
yKa3bIBaTh, KaKue MEepEMEHHbIE CIeAyeT pa3MelaTh Ha perucrpax (B Cut+ — ¢ MoMolIpo
KIoueBoro cioBa register). IlogoOHble yKa3aHUS WMMEIOT U1 KOMIIHJISATOPOB
PEKOMEHIATEIbHBIN XapaKTep, HO 4acTO MOMOTaroT MOJYyYUTh XOPOILIO ONTUMHU3UPOBAHHBIC
IIPOrpaMMBI.

Onmumusayua  yuknoe. [lukiom B TIporpaMMe  Has3bIBaeTcs  JiroOast
IIOCJIEIOBATEIBHOCT YYaCTKOB IPOTPaMMBI, KOTOpas MOXET BBINOJIHATECA ITOBTOPHO.
[{ukinel HEOOS3aTeIBHO TOJKHBI 0(OPMIIATHCS C IOMOINBIO OTEPAaTOPOB IUKJIA, U YTOOBI UX
00HApPYKUTh, UCNIOJIB3yeTCsl rpad yrmpasieHust mporpaMMbl. OOBIYHO IUKIIBI COJIEPXKAT B cede
OoMH Wiu OoJiee TUHEHHBIX YYaCTKOB, TJ€ MPOU3BOAATCS BBIYUCICHHS, MOSTOMY JUI HUX
MOTYT IPUMEHATHCS BCE METOJAB!I ONTHUMHU3ALMH JUHEHHBIX Y4acTKOB. JUIg ONTUMH3ALUHU
IIUKJIOB Pa3pabOTaHbI U CIIENUATbHBIE METOIBI:

[ ] BBIHCCCHHUC I/IHBapI/IaHTHBIX BBI‘-II/ICJICHI/Iﬁ n3 TCJIa IUKJIAa,
e 3aMEHa OolNepalui ¢ MePeMEHHbIMU LIUKIIA,
e CIMSHUE, PacIIEIJICHUE U Pa3BEPThIBAHUE IIUKIIOB.

Buinecenue uneapuanmmuix 6b14ucieHuil U3 meaa YUKIa CBOJUTCS K BBIHECEHUIO 32
Mpeesibl IMKIIAa TeX OTNepalluil, ornepaH bl KOTOPhIX HE U3MEHSIIOTCS B TIPOLIECCE BBHIMOTHEHUS
nukina. Hampumep, nuki

for (i=0;i<limit-2:i++) A[i]=B*C*ATi];
MOJKET OBITH 3aMEHEH noCJIC10BaTCIbHOCTBIO onepauﬂﬁ

D=B*C; k=Ilimit-2;

for (i=0;i<k i++) Afi]=D*ATi;

npu ycnoBuu, yto 3HaveHus B , C u 1ImIt He m3meHstoTcs B Tene unukia. [Ipu sTom

ymHOkeHne B*C Oyzer BBINOIHEHO TOJIBKO OJIMH pa3, a He 10, Kak B MICXOTHOM BapuaHTe.
JUiss BBIYMCIUTENBHBIX MAIIUH C BEKTOPHOH apXUTEKTYpPOH ONTUMHU3AIMS LIHKIOB

CTAaHOBUTCSI MAIIMHHO-3aBUCHUMON. Hampumep, Uii HEKOTOPBIX BEKTOPHBIX APXUTEKTYP



CHIDKCHHE BPEMEHHU BBIIOIHEHUS MPOrpaMMbl HHOTAA MOXKHO IIOJIYYUTH, HE IIPOBOISI
BBIHECEHHME BBIYMCIIEHUH W3 LIMKJIOB, @ BHOCS MX TYyJa: B TAKMX apXUTEKTypax OKa3bIBAETCS
3 QeKTHBHEE MPOBECTH MOBTOPHBIE BBIUYMCIECHUS C MOMOINBIO BEKTOPHBIX PETUCTPOB, YEM
Hapymarh paboTy BEKTOPHOTO KOHBeWepa BBITIOJHEHHEM OIEpalud CO  CKaIspHOU
IIEPEMEHHOM.

3amena onepayuii ¢ nepemennviMu YUKIQ TPOU3BOJUTCA HA OCHOBE NMOHMMAaHUS
TOT0, YTO C Ka)JbIM IIaroM LMKJA 3HaU€HUE MEPEMEHHOM LMKJIA MEHsIETCA Ha OJUH “‘uae
yukaa”. MHOTHe alrOpUTMBbl YCTPOEHBI TaK, YTO B XOJ/1€ BBIYUCICHUN HEKOTOPbIE BETUYUHBI
OKa3bIBAIOTCS MPONOPLUMOHAIBHBIMU HOMepy wuTepauuu. Ilpm s3ToM B mnporpammax
IIPOU3BOJUTCS YMHOXEHHE O3THUX BEJIMYMH Ha 3HAYCHUE IepeMeHHoM nukina. Takue
NIEPEMEHHbIE  HAa3bIBAIOTCS WHAYKTUBHBIMU. Bce Takue miepeMEHHBIE 3aMEHSIFOTCS
KOMIWJISTOPOM Ha OJHY, 3HAYEHHs JPYTrUX BBIUUCISAIOTCS C MOMOIIbI0 KOA((HUIIMEHTOB.
Hanpumep, nocienoBaTebHOCTb ONIEPATOPOB

S=10; For (i=0;i<N;i++) A[i]=1*S;
MOKET OBITH 3aMeHEHa oCJIICA0BATCIbHOCTBIO onepauﬂﬁ
S=10;T=0; For (i=0;i<10;i++) T=T+ S A[i] =T,

Beruncienue 3nauenust A[ 1] toxe MokeT moTpeOoBaTh MHIYKTHBHOM NMEpEeMEHHOM,
TaK KaKk M3MCHEHHE 3HAYCHHs MEPEeMEHHOW IMKIa Ha 1 MOXeT MPUBOAUTH K M3MECHEHHIO
anpeca oiemeHta MaccuBa Ha BenumuuHy Sizeof (A[0]), s3maunr, &A[1] =
A+sizeof(A[O])*1.

B Tex BBIYMCIHMTENBHBIX CHCTEMax, B KOTOPBIX BpEMs BBINOJHEHUS OIEpaLUu
YMHOKEHHS TPEBBIIIACT BpPEMs BBINOJHEHUS CIOXKCHUS, YIAaeTCs JTOOMTHCS HEMAJIOro
addekra. MHOrma oka3bpIBacTCs BO3MOXHBIM OTKa3aThbCsi OT MEPEMEHHOM LHWKIA, KaK B
CIIeTyIOIeM IIpUMepe:

S=10;For (i=0;i<N;i++)R=R+F(S),S=S + 10;

B sTom NpuMEpe ABC MHAYKTHBHBIC MCPEMCHHBIC, HO NCPECMCHHYIO HHUKIIA MOXKHO
NPOCTO UCKITIOUUTh:

S=10;M=S+N*10;while (S<=M)R=R+F(S),S=S + 10;

Taxum npeoOpazoBaHUEM 3a CUET BBEACHUS JOMOJHUTEIHHOMN iepeMenHoi M ynanoch
UCKITI0UNTH N orneparuii CJIoKeHUs IS IEpeMEHHOM 1.

Chusanue u paszeepmovléaHue WYUKI06 — OTO [Ba DPA3IUYHBIX BapHaHTa
npeoOpa3oBaHUi: CIIUSAHUS IBYX CMEKHBIX WIH BIOKEHHBIX ITUKJIOB B OJIMH W 3aMEHa LUKJIa
Ha TOCJEA0BAaTENbHOCTh oOmepauuil (4acto JsuHEHHY0). CiausHHUE CMEXHBIX LMKIOB C
HE3aBUCHUMBIMHU BHYTPEHHUMH OTIEPaTOpaMu S1 U Sy MO3BOJIAET CHU3UTDH HAKJIAHbBIE PACXOIbI
Ha OPraHU3alHUIO [IUKINYECKOI paboThI:

for (i=0;i<ni++){S}

for (i=0;i<n;i++){S;;S:}
for (i=0;i<n;i++) {S,}

3aMeHy OUKJIOB IOCJICA0BATCIIBHOCTAMU onepauﬂﬁ MOJKHO BBIIIOJIHATH AJIA ITUKJIIOB,
KpPaTHOCTb KOTOPBIX U3BECTHA YK€ HA CTAAUN KOMIIHUJIAIINHA.



Pacwennenue yukna MOXET OKa3aThCs IOJIE3HBIM B Cllydac HaJIU4Ws B TEJC LIMKIIA
YCIOBHBIX OIIEPATOPOB:

for (i=0;i<n;i++) 1T (x<y)
{if(x<y) {S;;} for (i=0;i<n;i++){S;;}
else {S2} } else TfTor (i=0;i<n;i++){S;}

Pazeepmoieanue yukna TO3BOJIIET B OIPENEICHHBIX CIy4asX YMEHBUIUTH YHUCIIO
MIPOBEPOK YCIOBUH 3aBEPIICHUS IIUKIIA, a TAKXKe CO3/1aTh MPEANOCHUIKH ISl TIOCIEIYIOIETO
pacrapasuieIMBaHUs BBITIOJHEHHS OTICPAITHiA:

for (i=0;i<n;i++) for (i=0;i<n;i+=2)
{Alil=B[I]*CIi;} {Ali]=B[i]*CIil;
Ali+1] =B [i+1] * C [i+1]; }

Kaxymuecss mpaBWIbHBIMH TpeoOpa3oBaHUs HE BCErAa BEAYT K IOCTPOCHHUIO
SKBUBAJIEHTHOM nporpamMmMsl. Harmpumep, nuxin

for(i=1,1<100;i++){... A=i*B; ... }
MOJKeT OBITh IpeoOpa30BaH K BUIY:
for(i=1,i<100;i++) {... A=A+B; ...}

OJIHAKO 3TO IpeoOpa3oBaHue OyaeT MPaBHIBHBIM TOJBKO IS IETOYUCICHHBIX EPEMEHHBIX
A u B. Ecim B Tene mukia MCHOJIb30BaHbl BEIIECTBEHHBIE IIEPEMEHHBIE, TO MpPH HX
IIOCJIEIOBATEIIBHOM CYMMMPOBAHMM MOXKET HAKaILUIMBATBCS IOTPEIIHOCTh, KOTOpasl IpU
3HAYUTEIHHOM YHCIIE HTEPALMI MOYKET CTaTh HEJOMYCTUMO OOJIBIION.

3.3.4.2. Mawunno-3aeucumas OnMUMu3ayus

MaIHI/IHHO'SaBI/ICI/IMBIe METOAbI OIITUMU3AIIUN OpI/IeHTI/IPOBaHBI Ha KOHerTHyIO
apXI/ITeKTypy BBI‘IHCHHTCHBHOﬁ CHUCTEMBI, TO €CThb Ha COBOKyHHOCTB aHHapaTHBIX nu
HpOFpaMMHBIX COCTAaBJIAIOIIUX, a4 TAKXKC B3aMMOCBA3U Me)KIIy HHUMMUA. HeKOTOpBIe ACIICKThI
METOJIOB MAIIMHHO-3aBUCHMOM ONTUMHU3AIMK HMEIOT OOIIM XapakTep U NPUMEHSIOTCS
MHOTHUMH pa3paboTurkaMu. K TakuMm acriekram OTHOCSTCS:

® y4YeT PErucTpPOBOM CTPYKTYpPbl BEIYMCIUTEIBHON araparypsl,

e yjajJeHue U3JIUIIHUX KOMaHJ,

e ONTUMHU3ALUSA [OTOKA YIPABICHUS M YAAJCHUE HEIOCTH)KUMBIX YYacTKOB
IIPOrpaMm,

® CHIKEHHE “CTOMMOCTH IPOTPaMMBI,

®  CNOJIb30BAaHUE MALIMHHBIX UIUOM,

e ciusHME, ApoOJIeHHE M pPa3BepThIBAHWE IUKJIOB, MHOTAA TpeOyrommeecs u3-3a
TEXHUYECKUX 0COOCHHOCTE! anmaparypsl,

® y4eT BEKTOPHBIX U KOHBEHEPHBIX CBOMCTB apXUTEKTYPHI.

OnHMM W3 BaKHEHIIMX AaCMEeKTOB SIBIISIETCS YYET PacCHpOCTPAHEHHON OCOOEHHOCTH
MHOT'MX BBIYUCIIUTCIIBHBIX APXUTCKTYP, CTPOAIIUXCA HA ITPOTPAMMHO JOCTYIHBIX PETUCTPAX.
Cpem/I 9TUX PETUCTPOB OJHHU MOTYT 6BITB CIICUAaJIbHO BBIACICHBI JIA BBIIIOJIHCHUSA
OTIpE/ICTICHHBIX 3a1au (yIpaBJIeHHE CTEKOM), a JpYyrue NpeACTaBISIOT co0oil pecucmpoi
obwjezo HasHavenus. BplIoNHEHNE onepanuil HaJ perucTpamu MpOU3BOJUTCS CYIIECTBEHHO
6BICTp€e, 4CM HaJ 3JICMCHTaMHU MaMATH, K TOMY K€ 4aCTO HaAd DJICMCHTAMU IIaMATH, KPOME



omnepanyud MEPECHIIKH, BOOOIIE HEIb3sl BBIMOJIHATL HHUKAKUX OIEpalMd, a Tpedyercs
npeJBapuTeNbHaAs 3arpy3ka HMX COJEPKMMOrOo Ha perucTpsl. Bce 53T0 cTaBUT mepen
pa3pabdoOTYMKaMHU TIOYTH BCEX KOMIIUJISITOPOB 3A0AYU pPACHPEOeNeHUA Pecucmpos u
ONMUMU3AUUU UX UCNONb306aHUA. DTa 3a/1a4a B 001meM cirydae siBisiercss NP-1ioiHoi, HO B
Ka)KJIOM KOHKPETHOM CJIy4ae y/aeTcsi HalTH NpUEMIIEMOE PELIEHHE.

[IpocredimuM METOAOM pPACIpEAETCHUs] PETrUCTPOB SBISETCS WX * ocecmkoe”
pacnpeodenenue, HATpUMEpP, TOJBKO sl XpaHEHHUS (PAKTUYECKUX IapaMeTpoB MPOIEIyp
W/ BaXHEHIINX NepeMeHHBIX. Takoi BBIOOpP, C OJHOW CTOPOHBI, YIPOINAET pPa3padoOTKy
KOMIHWISTOpPAa, C JAPYrOdM CTOpPOHBI, OrpaHu4YMBaeT d3(PPEeKTHBHOCTH HCIOJIB30BAHUS
PETUCTPOB.

Bonee crnoxHBIM SIBISIETCS pACHpENeNieHHEe Ha OCHOGe ananuza epaga nomoxa
ynpasnenus. I'pad moTOKa yHpaBieHUsS CTPOUTCS W3 Y3JIOB, KOTOPBIMH SIBISIOTCS 0a30BbIC
OJ0KH TporpamMMBbl (TIOCIIE0BATENIFHOCTH KOMaH I, UMEIOIINE OJUH BXOJ M OJIMH BBIXOJ), U
JyT, COOTBETCTBYIOIIMX MEpeXoJaM OT OJHOro 0a30BOT0O OJOKa K JPYyroMy HpU HaTHYUH
HEKOTOPBIX BXOJIHBIX sl 0a30BOro OJOKa JMaHHBIX. Pe3ynbTaThl BBIYMCICHUS HEKOTOPBIX
BBIPQKCHUH, BBIYMCIIEMBIX B 0a30BBIX OJIOKAaX, OKAa3bIBAIOTCS NPU ATOM BHYTPEHHHMH
(TPOMEXYTOYHBIMH), HEKOTOPbIE JPYrHe pe3yibTaThl MepexoasiT B cMexHble Oioku. Takue
PE3yIbTATHI U NBITAIOTCS XPAHUTh HA PETUCTPaX.

Pacnpedenenue Hna ocnosee packpacku zpagha 63aumooelicmeus pecucmpos
MIPOBOJIUTCS TaK:

® YNCJIO PETUCTPOB M0JIAracTCs PABHBIM YHCIy IEPEMEHHBIX B IIPOrPAMME.

e JBa y37a (pPErucTpa) COEIUHSIOTCS Yroi, €CM JBa PETUCTPa JOJKHBI XpaHUTh
HEKOTOPBIE 3HAYECHUS OTHOBPEMEHHO.

e rpad packpamMBaeTcs TaK, 4YTOObI HUKAaKWE COCEJHHE Y3JIbI HE MOJIYYHIN
OJVHAKOBBIA LIBET, MPU 3TOM YHUCIO LBETOB COOTBETCTBYET YMHCIY pPEalbHO
UMEIOLIUXCs perucTpoB. Eciy BETOB HE XBaTaeT, y3jbl UTEPATUBHO YNAJISIOTCS,
IIPUYEM  MAKCUMAJIBHO  JOJIO  OCTAlOTCA HAa  PETUCTPAax  IIEPEMEHHBIE,
UCI0JIb3YEMbIE€ BO BHYTPEHHMX IIUKJIaX IPOrPAMMBI.

[TockoNbKY TpU BBIIOJHEHHM BBIUYMCIEHUH pPETrHCTPOB MOKET HE XBaTarhb,
COJICPKUMOE HEKOTOPBIX M3 HHUX MPUXOJUTCS BBITPYXKAaTb B NaMATh (HE3aBHCHMO OT
BBIOPAHHOM CTpaTeruu WX pacrpeneseHus). BeirpyxeHHoe 3HaueHne MOXKeT MOHaI00UThCS B
MOCTIEYIONUX BBIYUCIICHUSX, U €70 PUIETCS CHOBA YUTATh U3 MAMSATH. JTO 3HAYHT, YTO MPU
BBEIYHCIICHUSX BCTaeT MpoOiieMa BBIOOpAa TOTO PETHCTPa, COJNEPKUMOE KOTOPOTO MOXKHO
BBITPY3UTh C MUHUMAJILHBIMH MTOTEPSIMH B TPOU3BOIUTEILHOCTH.

KoMnunsiTop 0/DKeH aHaTM3upOBaTh MOJYYEHHYIO UM MTPOTPaMMY U BBISICHATB, KaKOe
U3 3HAUYEHUI eMy MOHaI0OMTCS A JaTbHEWIIMX BBHIYMCICHUN M KOTJa OHO MOHAJ00UTCS.
OOBIYHO aNTOPUTM BBIOOpPA pPErucTpa Uil BBITPY3KH pabOTaeT Tak, YTO UM BBIOMpaETCA
PETUCTp, CONEPKUMOE KOTOPOTO MOHANOOUTCS TO3HEe APYIUX (3TO HE BCET/ia ONTHMAJIBHO,
HO HECJIOKHO OIPEICIIICTCS ).

AHaOTUYHBIM 00pa3oM NPOU3BOJIUTCS ONTUMHU3AIMS CIEIHATBHBIX PETUCTPOB —
CyMMaTOpOB, HWHJAEKCHBIX PpEruCTPOB, PETHCTPOB OasupoBaHus W Apyrux. llpobGiema
pacripesieieH|s] PEerucTPOB YCIOXKHSETCS TeM, YTO HEKOTOPbIE BBIYMCIHUTEIbHBIC H/HIN
OTIEpAIIMOHHBIE CHCTEMbI HAKJIAJbIBAIOT JOTIOJTHUTEIBHBIE OTPAaHUYEHHUSI HA HCIIOJIb30BaHHE
peructpoB. Hampumep, Ui HEKOTOPBIX ONepanuii HHOTAa TpedyeTcst cpa3y mapa perucTpos,
pUYeM UMeeTcsi TpeOOBaHUe K YETHOCTH HOMEpa MePBOTO PETUCTPa U3 3TOW Haphl.



Ilpn reHepanmun KOMaHA Ha OCHOBE BHYTPEHHErO IIPEACTABICHUS OTACIbHBIX
OTIEpaToOpOB IMPOTPaMMBbI JIOBOJBHO YacTO BO3HHMKAIOT CHTYallMd, KOrja B OOIIEM TOTOKE
BO3HUKAIOT JIMIIHUE KOMaHAabl. Hampumep, mocne 3amumcu COAEPKUMOTO HEKOTOPOTO
perucTpa B maMsTh MOXKET Cpa3y CJIeI0BaTh KOMaHJa 3arpy3KH 3TOTO PErucTpa M3 TOrO Ke
aJieMeHTa maMsTu (Tpobnema “cuumuvlganus nocie 3anucy’). Bropas komMaHa 0Ka3bIBaeTCs
W3JIMIIHEN, 4 KOMIIWJISITOP CTapaeTCs yoaaums W3 CO3aHHOM MOCIEA0BATEIbHOCTH KOMAHIbl
BCE U3NUUIHUE KOMAHOBL.

[Ipy mnpoBeneHMHM ONTUMHU3AIMH KaXJO0W KOMaHIAE MPHCBAWBACTCS HEKOTOpas
XapaKTEepUCTHKA, Ha3bIBaeMas ee “‘cmoumocmuio” (C TOUYKH 3PEHUS] BPEMEHHU BBIMOJTHEHUS
KOMaH/Ibl, UCTIOJIb30BAHUS aNMapaTHBIX PECYPCOB U T. I1.). KoMIuiaTop cTpeMuTcs cHuzumas
COGOKYRHYI0 CHIOUMOCHb HPOZPAMMBL, TO €CTb 3aMEHHUTh “‘Ioporue” KOMaHIbl Oojee
“IemeBbIMH”’, HO JAIOMIMMHU TOT Xe pe3ynapTaTr. IlogoOGHBIe mpeoOpa3oBaHUs MOTYT,
HarpuMep, MPUBOIUTH K 3aMEHE ONEePALM BO3BBIIICHHUS B CTENICHb OTIEPAIMsIMA YMHOKEHHS,
a B ONpEACTCHHBIX CIIydasXx — Jake OmepalisMd cIBUra BieBo. KadecTBO onTumH3anuu
OKa3bIBAETCS OCOOEHHO BBICOKHMM, €CIIM YHAaeTCs 3aMEeHSATh He OTAeNbHble ‘moporue”
KOMaH/JIbI, @ CBA3KH KOMaH/]I.

B kax10#l BBIYMCIUTEIBHON MAIIMHE MOTYT OKAa3aThCs almnapaTHO pPeaJu30BaHHbIC
KOMaH/Ibl, YAOOHBIC Ui BBIMOJHEHHS CHCHU(DUISCKUX ONepaIiil (Mamunnovle uouomebl).
MOHO BCTPETUTh CHCTEMBbl KOMaHJ C amllapaTHBIMH BO3MOXKHOCTSMH IO BBIYHCICHHUIO
TPUTOHOMETPHUYECKUX (DYHKIMH, C OJHOBPEMEHHBIM BBIYHMCICHHEM YacTHOTO M OCTaTka B
IIEJIOUYMCIICHHOM JIJIEHUH, C BBITIOJTHEHHEM HEKOTOPBIX KOMAaHJ| B PEKHUME aBTOYBEIMYCHHS
WIA aBTOYMEHBIICHHUS, TIPU KOTOPBIX K ONEpaHay MpuOaBiseTcs (MM BBIYATACTCS U3 HETO)
eIMHUIA J0 WM TOCJIE HCIOJIb30BAaHMs €ro 3HaueHus B omepanud. Hampumep, pexuMbl
aBTOYBEJMYEHUS U aBTOYMEHBILIEHHUS OYEHb YIOOHBI JJIsi OpraHu3aluu paboThl CO CTEKOM, a
TaKXe MMPH BBIMIOJIHEHUH oniepaliuii Buaa 1 -=1+1.

Bce Oonpiiee pa3BUTHE  MOJy4arOT  APXUTEKTYphl, OpPUEHTHPOBAaHHBIE Ha
napannensHvle unu 6eKmophole gprtuucienus. OueHb 4acTo B TAaKUX apXUTEKTypax yJaaercs
cosmecmums 00OHOBPEMEHHOE BbINOJHeHUe HECKONBKUX onepayuil. Ilepen KOMIMIATOpaMU
ATO CTABHUT 3ajavy IepepacrpeaeeHus OCIeI0BaTEIbHOCTH BEIYUCICHUH TaK, YTOOBI PSIIOM
OKa3bIBAJIMCH ONEpaIfy, HE 3aBUCAIIME JPYyr OT Apyra (B MPOTHBHOM CIlly4yae, WX HEJb3s
OyZeT BBIMOJHATH MapayuienabHO). JIst Bceil mporpaMMbl B LEJIOM PEIIUTh TAaKylo 3a1ady
HEBO3MOXXHO, HO HEKOTOPBIE YYaCTKH MPOTPAMMBI MOTYT OBITH XOPOIIO ONTHMH3HUPOBAHBI.
Hanpumep, B apXuTeKType ¢ OJHUM MMOTOKOM BbruHcieHuii onepanuto A+B+C+D+E+F nano
BeimosiHATE B Topsiake ((((A+B)+C)+D)+E)+F. Ecnu ke BbIYMCIUTENbHAS MAallUHA
UMeeT JiBa [OTOKAa  BBIYMCICHWH, JIydlle  OpPraHu30BaTh  BBIYHCICHUS  TaK:
((A+B)+C)+((D+E)+F). Torma omepamuu A+B u D+E, a Take cioxeHue c
MCTIOJIb30BAHUEM HX PE3YIBTATOB MOTYT BBITIOJIHSATHCS TapaJlIeIbHO.

[Ipu paccMOTpEeHMH TOJIE3HOCTH ONTHUMI3HPYIONINX MpeoOpa3oBaHUil  HYKHO
YYUTBIBATh, YTO HAMOOJBIINK BBIMTPHIINI BO3HHUKAET MPU YYAaCTHH CAMOTO IMPOTPaMMHMCTA,
npUYeM BO3HHMKAEeT OH €Ile Ha JTarne BBhIOOpa alropuTMa, KOTOpBIM peanu3yercss B
nporpamMMe. BepHbIii BBIOOp airoputMa BCerjaa CHOCOOCTBYET MOTy4YeHHIO 3PQPEKTUBHON
nporpammbl. Hampumep, 3aMeHa anropuTMa COPTUPOBKHM BCTaBKAaMH JITOPHUTMOM OBICTPOM
COPTHPOBKH MOXET HPHBECTH K H3MEHEHHIO BpeMeHH copTupoBku N anementos ¢ 2.02N?
Ha 1200Qg2N. [lns peansHo# nporpammsel coptupoBku 100 drcen 3T0 U3MEHEHHE YMEHBIIAET
COBOKYITHOE BpeMs paboTel B 2.5 pasa, mis 100000 uucen cHukeHHE BpeMEHU pabOTHI
peanbHOU TiporpamMmsel — B 1000 pa3!



9.9.9. UCHOBHbBIE M€ OObl OUHAMUYECKO20 PACHPEOeIeHUA namamu

Bo epems pacnpedenenuss namamu KOMAUIAMOP CMAGUM 8 COOMBEMCmSUe
JIEKCUYeCKUM —~ eOUHUYAM UCXOOHOU NpocpamMmvl —aopec, onpeoensem ux pasmep U
npunucvléaem um ampudymsi 001ACMU NAMAMU, HEO0OXOOUMOU ONs IMOU JIeKCUYECKOU
eounuysl. O JEKCUYECKUX ENMHUIAX pedb HJAET MOTOMY, YTO BHIOOp OOJNIACTH HaMITH H
pacripesieieHie NaMsITH B HEW MPOBOIATCS HE TOJNBKO sl OOBEKTOB NAHHBIX, HO W JJIS
BBITIOJTHAEMBIX (ParMEHTOB MpPOTPaMM — OIEpPaTopoB, OJOKOB, (PyHKIMI M TpoUEIyp.
OO6nacTp MaMsATH — 3TO COBOKYIIHOCTh OOBEIUHEHHBIX MEXIY COOON IJIIEMEHTOB IaMSTH,
pUYeM JIOTHKa 00beIMHEHHS 3a/1aeTCsl CEMAHTUKOM BXOTHOTO SI3bIKA.

CemaHTHKa BCEX NpPOTPaMM TOAPA3yMEBAET, YTO TPHU BHIMOJHEHHUH IPOTPAMM
obiactu maMsATH OyayT HEOOXOIUMBI JJISI XpAHEHHS:

® KOJIOB I0JIb30BATEIbCKUX MTPOrPaMM;

® JIaHHBIX, HEOOXOJUMBIX JJIs1 paOOTHI 3TUX MPOTPAMM;

® KOJOB CHCTCMHBIX IPpOrpamm, 06CCHe‘II/IBaIOIJ_II/IX NOAACPIKKY IMOJIb30BATCIIBCKUX
nporpamMm B ICPUOJ UX BBITIOJITHCHU S,

® 3amKMcel O TEKYyIEM COCTOSHHUHU Ipoliecca BBINOJHEHUS IPOrpaMM (Harpumep,
3amuceil 00 akTUBAIMU TPOLIETYD).

JlokanbHasg I'nmoGanbHasg

------------------ Oo6acTe maMsaTH o e

CraTnueckas JlmHamuueckas
CrexoBas JlucuuIuimea mpou3BOJIBHOTO
JUCIUILIMHA pacrpeneseHus
Pacnipenensemas Pacnipenensemas
nporpaMmmucCcTOM KOMIIMJIATOPOM

OOnactd mamsATH, B KOTOPBIX TMPOBOJUTCS paclpeaesicHHe, o00JaalT JIByMS
XapaKTePUCTUKAMU — XapaKTEPUCTHKOW HKCIIOJIb30BaHMS 3TOW MaMsITH B MporpaMMe W
XapaKTEePUCTUKOU criocoba ee pacnpenenenus. [1o crocoly HCoap30BaHUs 00JIACTH MaMSATH
JCTSITCSL Ha 27100abHble W JIOKAIbHble, a TI0 CIIOCO0Y paclpelelieHus — Ha cmamuieckue
ouHamuyeckue.

Haubonee mnpocta cmpamezus cmamuueckozo pacnpeoeneHus nAMAMU, B
COOTBETCTBUHU C KOTOPOW MaMATh aBTOMATHYCCKHM PaCIpEeNsIeTcsl B CTATUYCCKUX 00JIacTIX
KOMITHJISTOPOM. Pa3sMepnl 00BEKTOB, pa3MeNIaeMbIX B OTHX 001aCTsIX, HUKOI'Ia HE MEHSIOTCS,



KaK 4 Ta 4acTbhb aJIp€COB 3TUX OOBEKTOB, KOTOPas YKa3bIBAET UX MOJI0KEHUE BHYTPHA 00JIaCTH.
EnuHCTBEHHOE, YTO MOKET M3MEHHUTHCS — 3TO HAYaJbHBIA aJpec caMOi 00JIACTH, HO M ITO
WU3MEHEHNE IIPOUCXOAUT JI0 BBINIOJIHEHUS IIPOTPaMMBI, IIEpe]l 3arpy3K0H €€ B IaMsATh.

Cmpamezusn Ounamuueckozo pacnpedeienus BbIOUpaETCs B TEX Clydasx, Korjaa Ha
CTaIuM KOMIWJISAIMKA HE YIAeTcs OIpEaesuTh MOJOXKEeHHEe OOBeKTa B HEKOTOPOH obmactu
naMsaTu I/I/I/IJII/I €ro pasmep. HpI/I JAUHAMHUYCCKOM pacinpeacjiCHUH BO3MOXKXHO HNPHUMCEHCHUC
pPa3NUYHBIX JUCHUIUIMH, Hauboee W3BECTHBI M3 KOTOPBIX CHIEK08AA OUCUUNIUHA
pacnpeoenieHua v OUCYUNIUHA RPOU3B0ILHO20 pacnpedenenus (pactpeeneHue B “kyde”).

B ciydae BBIOOpa CTEKOBOW JUCIUIUIMHBI HEOOXOJUMO BBIICIHTH HEKOTOPBIN
¢parMeHT CcBOOOAHON TaMsTH, HAa KOTOPOM WIPU 3alpocax pecypcoB IMaMATH OyAeT
MOJICIUPOBATECSL paboTa CO CTEKOM OOJNacTe MaMATH B CTHIIE “TIEPBBIM OCBOOOXKIAETCS
MOCJICTHUI W3 paHee pa3MemeHHBIX (parMeHTOoB mamsaT . JWCHHIUIMHA TPOU3BOJBHOTO
pacripesieNieHus] MMaMsTH, MO-CYIIECTBY, O3HAYaeT OTCYTCTBUE KAaKOW-THOO AMCIUIUIMHBI B
9TOM pachpeieieHuH. 3axBaT (ParMeHTOB TMMAaMATH MOXET OCYIIECTBISATHCA TI0
MIPOU3BOJIHBIM 3aIIPOCaM, TakK >kKe€ MPOU3BOANUTCS U OCBOOOXKIeHUE aMsTH. Pacnipenenenue B
COOTBETCTBHU C HHCHHHHHHOﬁ MMPOU3BOJIBHOTO paclpCACIICHUA MMaMATh MOXKET IMPOUCXOANUTH
SIBHO CaMHM p33pa60T‘II/IKOM nporpamMmbl, a MOXKCET OCYHICCTBIATHCA KOMIIUIIATOPOM
ABTOMATHYCCKH, TO €CTh HCIBHO.

Bei6op TOW WM WHOUW CTparermd W AWCIUIUIMHBI OCHOBBIBAETCS HA CJICIYIOIINX
KPUTEPUIX:

¢ 5pPeKTUBHOCTH HAYAILHOTO PACIIpPEIeIICHHS TaMSITH;

¢ 5D (]eKTUBHOCTH BOCCTAHOBIICHUS CTaTyca ‘‘CBOOOHOM maMsTu”;

e 5D(]PeKTUBHOCTh  YIUIOTHEHHWS CBOOOJHBIX YYacTKOB  OOJacTe  maMsaTu
(ob¢dexTuBHOCTE OO0BEAMHEHUS CBOOOJHBIX (ParMEHTOB BO  (hparMEeHTHI
CYMMapHOTO pa3Mepa).

WCXOMHBIMH JAQHHBIMH JUIS PACIPEICICHUST MaMsTH SBISIOTCS HH()OPMAMOHHbIC
TaONUIBl KOMITWIIATOPA, TOJy4eHHBbIE Ha (ha3aX aHaiM3a WCXOJHOM MpOrpaMMbl. OTa
uH(popManus coOMpaeTCsl Ha OCHOBE OOpaOOTKH OIEepaTopoB OMHUCAHUS OOBEKTOB JTAHHBIX
IpOrpaMMbl U TIOMOJHSETCS NMPH KOMITHJISIIMU MCIIOJHIEMBIX ONEPAaTOPOB MPOrpaMMbI Ha
OCHOBE CEMaHTHYECKUX MPABHJ BXOIHOTO s3bIKa. IMEHHO MO3TOMY CEMaHTHYECKUIl aHAIN3
TaKOKe JIOJDKEH MPEJIIeCTBOBATh (ha3e pacipeaeieH s MaMsITH.

C y4eToMm BBIICTICHHBIX OOBEKTOB ISl XpaHEHHs B aMsTH HanOoJjee 1enecoodpa3sHo
BBIOMpPATH

® Ui KOJIOB IOJIb30BATENILCKUX MPOTPaMM, KOJIOB CUCTEMHBIX Iporpamm, 0ydepos
BBOJIa/BBIBOJIA:
"  CTaTHYeCKHe OOJIACTH MaMSTH U CTPATETHIO CTATHYECKOTO PACIIPECTICHHS.
e Ul JAHHBIX PA3HOU MPHUPOIBI, HEOOXOAUMBIX JJIs1 paOOTHI PA3TUYHBIX MPOTPAMM:
" CTaTHYeCKue OOJIACTH MaMSTH U CTPATErHI0 CTATUYECKOTO paclpe/eeHus
— Ui TJI00aNbHBIX, CTAaTUYECKUX (HE TIOOAIBHBIX, a COOCTBEHHBIX)
NEPEMEHHBIX, KOHCTAHT, BHYTPEHHUX CTPYKTYP HIAHHBIX, BO3ZHUKAIOIIUX
IIPU TPAHCISIUU HEKOTOPBIX S3BIKOBBIX KOHCTPYKIIMA, HapuMep, TaOIIHIl
BUPTYaJIbHBIX (DYHKIMN I TOTMMOP(HBIX KIACCOB;
" JMHAMHYECKYIO CTpPAaTerHMi0 CO CTEKOBOW JMCHUIUIMHOW —  JUIs
pacripesieNieHus! TaMsTH 1101 JOKaJIbHBIE IEPEMEHHBIE;



" JMHAMHMYECKYK)  CTpaTerur0 ¢  JUCHUIJIMHOM  IPOU3BOJILHOI'O
pacripesieieHus1 — Ui TIepEMEHHBIX, CO37aBaEMBIX IO SBHOMY 3aIpocy C
MOMOIIBIO  CIIEHUANBHBIX OTEpPaToOpoB WM OUOIMOTEYHBIX (DYHKITHIA
(omeparopsl New B [Mackane u Cut++, ¢pynkuus malloc() B Cu), a Taxxke s
NEpEMEHHBIX, pa3Mepbl KOTOPBIX MEHSIOTCS B TPOLIECCE BBIMOJTHEHUS
nporpamMmbl (00bEKTHI THITA VECIOr u3 oubmuorexu STL).

e Ui 3amHcedl O TEKYIIeM COCTOSIHHUHM MpPOIecca BBHIMOJHEHUS NMPOTPaMM, a TaKKe

JUIsL 3amKcedl 0 BXOoJax B OJIOKHM OMepaTtopoB, KOTOPhIE MOXHO paccMaTpUBaTh B
Ka4yecTBe Mpolieyp 0e3 mapamMmeTposB.
Hanpumep, aims 3amuceid 00 akTHUBAIUU TPOIEAYpP, KOTOPBIE COJEpIKAT BCIO
HeoOxomuMyr0 uH(pOpMAIMIO s OOecleueHUs] BBIOJHCHUS TPOLEAYp U
BO3BpaTa B TOYKH BBI30Ba, B YACTHOCTH, (PAKTUYECKHUE TapaMeTphl, JIOKAJIbHBIE, B
TOM 4YHCJIE€ BpPEMEHHBIE MEpEeMEHHBIE, aJpeca BO3BpaTa, 3HAUYEHHUS PETHUCTPOB B
MOMEHT BXOJa B MpOIENYpPY, CCBUIKM Ha MOJOOHBIE 3alUCH OOBEMIIOIIUX |
BbI3BaBIIMX mpouenyp. I[locnme 3aBepuieHns pa®OTBHl HPOIEIYpbl €€ TeKylas
3amuch 00 aKTUBAIMK pa3pyiaercs. J{s 3anuceit akTHBAIIUU MOYKHO BEIOMPATh

" CTAaTHYECKYIO CTPATErHi0 C BBIJCICHHEM (DPUKCHPOBAHHBIX 30H B MaMSITH
JUIST  KaXKIOW  HEpPeKYpCHBHOW  Mporemypsl ¥ Kaxaoro  Oyoka
HEPEKYpPCUBHBIX MPOLIEAYD.

" JMHAMHYECKYIO CTPAaTerHi0 CO CTEKOBOM JAMCHMIUIMHON (JUIS SI3BIKOB
IPOrPaMMHPOBAHUS, MTOIICP)KUBAIOIINX PEKYPCUBHBIE MTPOLEAYPHI).

PacnpeﬂeﬂeHI/Ie NaMATH HYXHO HIPOBOAWTH HE I BCEX DJJICMCHTOB IIPOrpaMMBbI.
MHoroe omnpezenseTcs B 3TOM Ipolecce pealn3anyell KOMIMISATOpa M OCOOCHHOCTSIMH
BBEIYUCIIUTEILHOU APXHUTCKTYPHI. HaHpI/IMep, €CIIM B CUCTEMC KOMaHJA MallWuHbI HUMCCTCA
(1)0pMaT HCMMOCPCACTBCHHLIX JaHHBIX (IIaHHBIX, pasMemacMbIX HCIIOCPECACTBCHHO B camoit
KOMaHIIe), TO paciopeacidaTb naMAaTb AJId HCKOTOPBIX MHEJIOYUCICHHBIX (a HHOrga u
BEIIECTBEHHBIX) KOHCTAHT B CTATHYECKON MaMsTH HEe 00s3aTebHO, OHU OYyAyT pa3MEIICHbI B
camoii mporpamme. Hexotopele 0OBEKTBHI JaHHBIX MPOTPAMMbI MOTYT INPH paclpeieieHUN
NaMATH NOJYYUTh OAMHAKOBBIC aapeca (HaHpI/IMep, JABC OAMHAKOBBIC CTPOKOBLIC KOHCTAHTHI
HJIN OABC PA3HLBIC JIOKAJIBHBIC IICPEMCHHLBIC, HUKOT' Ia HC UCIIOJIb3YCMBbIC OIIHOBpeMeHHO).

HpI/I pacnpeaciCcHuu InaMATu JJIS JJIECMEHTOB JAHHBIX  MOXET BbI3bIBATH
OTIpEJICIICHHBIE TPYAHOCTH y4eT TpeOOBaHWI BBIPAaBHUBAHUS aJPECOB HEKOTOPBIX OOBEKTOB
JaHHBIX Ha I'paHUIblI alIlapaTHO HNOAACPKHBACMBIX 3JICMCHTOB OAaHHBIX — CJIOB, HBOﬁHBIX
cioB, maparpadoB U cTpaHull. TpeOoBaHWs BHIPABHHUBAHHS aIpPECOB MOTYT TPHUBOJUTH K
MOTEPsIM MaMSTH, a TaKKe K TPYAHOCTSAM IPU COBMECTHOW paboTe mporpaMM, HAIMCAaHHBIX
Ha pa3HbIX A3bIKAX MMPOTpaMMUPOBAHUA U 06pa6aTBIBaCMBIX Pa3HBIMH KOMIHWJIATOpPAMU,
HMCIOIIMMHU pa3HbIC CTPATCIUU paCPCACICHUSA MaMATH. HOTepI/I naMsTH, BOSHUKAKOIIHUE HU3-
3a BbIpaBHUBAHUA, MOKHO JICTKO OCHHUTL, CPABHUB 3HAUYCHUSA PASMEPOB CIIOKHBIX 06’beKTOB
(CTpYyKTYp, MAacCHBOB) C CyYMMOW pa3MEpOB COCTaBJISIONIMX HX JJIEMEHTOB. Bce 9TH
POoOIIeMBI OOBIYHO PEIIAOTCS B paMKaX KaXI0W KOHKPETHOW BBIYMCIUTEIBHON CHCTEMBI TI0-
pa3sHOMY (BO3MOXKHO Ja)K€ XpaHEHHE aHHBIX B YIMAKOBAHHOM BHUJE C PACIaKOBKOW HX
3HAYEHUH IpU NOMBITKE AOCTYNA K HUM).

I'nobanvnas oobnacme namamu BBHIACIAETCS OJUH pa3 MpU HHULHMATIU3ALUU
00BEKTHOM TpPOTpPaMMbI M JIOCTYITHA B ATOH IpoOrpamMMe BCE BpeMs, MOKa 3Ta Mporpamma
BeIMONIHSICTCS.  JloKanvHas o0Onacme namamu BHICISCTCS B Havaje BBIIOJHCHHS
HeKoToporo (parmMeHra paboraromeii mporpamMMbel  (omepaTtopa, Onoka, (QyHKIUWH,
nponeaypsbl). HMcmomp3oBaTh  JIOKaJdbHYHO IMaMATh BHE TIPEACIOB €€  BUIAUMOCTH,



OIpeleIIeMbIX ~ CHHTAaKCHYECKMMH M CEMAHTHYECKMMH  IIpaBWJIaMH  SI3BIKOB
POrpaMMHUPOBAHUS, HEJb3SI.

Pacnpeoenenue cmamuueckoii namamu (Kak rI00aNbHOM, TaKk M JIOKAIBbHOM) HE
BBI3BIBAET OCOOBIX CIIO)KHOCTEH, pa3Mepbl OOBEKTOB 0a30BBIX THUIOB JAHHBIX TOYHO
OTIpEICNCHbl ISl KaXAOW BBIYUCIMTENBHOM CHCTEMBI, KOMIWIATOPY HAAO JIHIIb
MPUCTIOCOOUTH anmapaTHBIE AIEMEHTHI Ul XpaHEeHUs] 3HAYSHUH MPOTrPaMMHBIX 00BEKTOB, TO
€CTh BbIOpATh ONTUMAIBHBIN U3 MHOTUX BO3MOJKHBIX BAPHAHTOB.

HaunOosnbe CIOXKHOCTH BBI3BIBACT pacnpedeneHue OUHAMUYECKOU NAMAMU,
KOTOpasi Ha3bIBaeTCs TaK MOTOMY, YTO €€ pa3Mep He H3BECTeH Ha CTaJAWU KOMITHIISIMU
(He3aBHCHUMO OT TOTO, TJI00ANbHAS 3TO MaMATh, HJIH JIOKaJbHas1 ). HeonpeneneHHOCT pazmepa
JUHAMAYECKON MaMSATH HE MO3BOJISIET KOMIMIISATOPY HEMOCPEICTBEHHO 3a(hUKCHpOBaThH ee
ampec. DTOTO HeNb3sl CHeNaTh Jake CHUMBOJIMYECKH, IEpelaB yKa3aHHE CIEeIyIOIUM
KOMIIOHEHTaM CHUCTEMBI MTPOTPaMMHPOBAHUS: PEIAKTOP CBA3EH Tak)Ke HE B COCTOSHUU OyzeT
OTIpeIeNTh ATOT azpec. Bce, YTO MOXKET caenarb KOMIMISTOP, BCTaBUTh B IPOTPaMMy
CHENHATBHYIO TOPOrPaMMy, K KOTOPOH MOKHO OyJieT oOpaiaThCst U BBIICICHUS MECTA B
JUHAMAYECKON 00JacTH MaMATH U OCBOOOXKIEHHSI 3TOTO MECTa, KOT/a MOTPEOHOCTh B HEM
MCUE3HET.

OOBIYHO C JOUHAMHUYECKUMH OOJIACTSIMH TaMSATH CBS3aHBl MHOTHE OIEpaluu ¢
yKa3aTeIsiIMH M KOHCTPYKTOpPaMH 3K3eMIUIIpOB 00BeKTOB (KiaccoB). IIpu mcmonb30BaHUM
JTMHAMAYECKUX OOBEKTOB IMTAMATH TOBOPAT O JUHAMUYECKOM CBS3BIBAHUHM OOBEKTA TAaHHBIX U
o0yacTu maMsTH.

B aunamudeckoil 06jacTH MaMATH MOTYT PAcloJiaraTthCsi Kak 30HBI, BbIIEISIEMBIC
noJib30BaresieM (padoTaromiei MporpaMmMon), Tak U 30HBI, BBIICISIEMbIE KOMITUIATOPOM, HO H
TE€ M IPyrUe BBIACTSIOTCS B MPOIECCE BHIMOJIHEHHS TPOTPaMMBI.

[Tonmp30BaTenh MOXKET BBIACIATH W OCBOOOXKIATh JAWHAMHYECKHE OOJNACTH HaMSTH,
BBITIOJIHAS CIIEHUAIBHBIE ONEpaTopsl MM obOpamasch K OnbmuoreynbiM GyHKIusAM (NEW u
dispose B Ilackane, malloc() u free() B Cu, new u delete B Cutt). Dtn
orepaTropsl M GYHKIHH, B CBOIO O4Yepe/ib, MOTYT MCIOIb30BATh BO3MOKHOCTH OINEPALUOHHON
CHUCTEMBI, a MOTYT NPOHU3BOJUTH pACHpENeNeHHEe IMaMATH CaMOCTOATEIBHO B paMKax
CTaTUYECKH BBIJCTICHHOTO OOJIBIIOTO yyacTKa maMaTu. B mobom cityuae 3a pacnpeneneHue u
0CBOOOX/IEHUE TTAMATH HECET OTBETCTBEHHOCTh CaM aBTOP MPOTPAMMBI, & KOMIHJISTOP JIUIIb
BCTaBJIIET B HY)KHBIE MECTa MPOTPaMMbI 0OpaIeH s K HY>KHBIM (DYHKIIHSIM.

[To-npyromy opranuzoBaHa paboTa KOMITWJIATOpa A PabOThI C JAWHAMHYECKOU
NaMsAThIO, OTBETCTBEHHOCTb 3a paclpe/ielieHne KOTOpPOW BO3JIOKEHA Ha KOMITHIISATOP.
[ToTpeOHOCTh aBTOMATHYECKH paCIpeieNiiaTh AMHAMUYECKYIO MaMsATh BO3HHKAET, KOT/a B
nporpaMMe HUCHOJNB3YIOTCS TakWe OINepaludd Haj JaHHBIMH, KOTOpble TpeOyroT
nepepacnpesieieHnss TaMsITH, a CcaMU OIepaTopbl IepepacupeiesieHus B Iporpamme
OTCYTCTBYIOT. [IpMepoM Takoi CHUTyallMd MOXKET CIYXHTb BHEIIHE NpOCTas OIeparus
KOHKAaTeHAllMN CTPOKOBBIX IMEPEMEHHBIX B s3blke BasiC. B 00beKTHO-OPUEHTUPOBAHHBIX
A3BIKAaX MPOTPAMMHUPOBAHMS K TaKOMY MEpepacrpeielieHuI0 MOTYT MPUBOJUTH HEKOTOPHIE
omepanuy Haj JK3eMIUsIpaMd O00BEKTOB. Bo Bcex Takux ciydasx KOMMIMIATOP JOJDKEH
chopMupoBaTh KOMaH[Ibl, OOECHEUMBAIOIINE CBOEBPEMEHHOE BBIJCTICHHE IaMSTH,
HEOOXOMMOW Ui BBITIOJTHEHHUS OIEpaldd, a TaKXkKe IOCIEAYIOIee OCBOOOXKACHUE 3TOM
MaMSTH.

OO01mmast CTpyKTypa pa3MeIIeHUs B MAMSTH OT/ISIBHBIX 00JIaCTel TaKoBa:



KOMAHObL U
KOHCMAaHmMbl

cmamuyeckue
oanuvle

cmekK

Kyua

N3 Hee MOHATHO, YTO JIA ABYX JUHAMHUUYCCKUX 06JIE[CTCI>1, rpaHUIlbl KOTOPBIX HEJIb3A
OTIPEICNIUTh 3apaHee, MOXXHO BBIICTUTH OONIyI0 30HY M OpPraHWU30BaTh B HEW BCTPEUYHbBIC
HaNpaBJICHUsT pOCTAa CTEKOBOM o0OjacTh W 00JacTh € TPOM3BOJIBHON TUCHUTUITMHOM
pacnpeaciCHus. Tounas rpamunga MCExay ABYMA JUHAMHUYCCKUMHU 30HAMH C pPA3HBIMU
CTPATCrusAiMM pacCrnpeacCiICHUusd MaMATH HC MNPEAYyCMAaTpUBACTCA, BMCECTO 3TOr0 CHCTCMHAA
NOAACPIKKA TapaHTHUPYCT MNPOBCACHHUEC IMMOCTOAHHOTO KOHTPOJIA 3a COBOKYIIHBIM pPasMCcpoOM
JBYX IWHAMHUYECKUX 30H.

Texnonocuu Ounamuueckozo pacnpeoeienusn namamu. TeXHUUYECKas peanu3arus
MCTOIOB YHPABJICHUSA HHH&MHHCCKOﬁ HaMITU B 3HAUUTEILHOM CTEIECHHW 3aBHCUT OT TeEX
MOTpeOHOCTEH, KOTOPhIE JEMOHCTPHUPYIOT TMOJIB30BATENH, OMPEACTsis B CBOUX MpPOrpammax
06’beKTBI, NaMATb 11 KOTOPBIX JOJIKHA BBIACTIATHCSA Ha OCHOBEC III/IHaMI/I‘IeCKOfI CTPAaTCrum.

B oTBeT Ha s6HbIe 3aPOCHI MOJIb30BaTENEH, 0()OpMIICHHBIE B BUE SBHBIX OOpalieHui
K CHUCTEMHBIM (1)yHKLII/I$IM 3axBaTa IIaMsTH, 06BI‘IHO BBIACIAIOTCSA 6JIOKI/I OJHUHAKOBOI'O
pa3mepa:

CB000OHO  3aHAMO

T, )

[To Mepe 0CBOOOKICHUS TaKUX OJIOKOB HaYMHAET (POPMHUPOBATHCS CHUCOK C8OOOOHBIX
010K06, NATBHEUIINE 3aMPOChl MOJIb30BATENICH MPUBOJST K BBIICICHHIO OJOKOB M3 CITHCKA
CBO6OIIHBIX, YTO IIO3BOJIIET CHU3UTH Tpe60BaHI/ISI K HaJIUYHOU HAaMITHU BBEIYUCIHUTEILHOU
cucreMbl. OJMHAKOBBIE pa3Mepbl BBIJICIAEMBIX OJOKOB MaMATH JENaloT MpodseMy
(dparMeHTaMM MMaMATH TPAKTHYECKH HE aKTyalbHOW. EXMHCTBEHHON TpPYIHOCTBIO TpHU
JAHHOM TIOAXOJIE SIBJISIETCS BRIOOP ONTUMAIBHOTO pa3Mepa 3JIeMEHTapHOTO OJI0Ka.

Bropoif BapumaHT 00pabOTKM SIBHBIX 3alpOCOB IOJIb30BATENEl OCHOBaH Ha Oojee
TUOKOM TIOJIXOJIE, P KOTOPOM pa3mep OJIOKOB He (PUKCUPYETCS 3apaHee, a BRIOMpaeTcs Ha
OCHOBE TIapaMEeTPOB 3aIIpoCca U XPAHUTCS B CAMOM OJIOKe:

/\ €c80000HO 3aHAMO
| 4

i 7 v,

OTO MO3BOJIET OCTaBUTH IMOUYTH 0O€3 W3MEHEeHHsi padoTy CUCTEMBI TpU 3axBare
NaMsTH, HO 3HAYUTENHHO YCIIOKHSAET €€ MPU OCBOOOXKIACHUH, a OCOOCHHO IMPH MOBTOPHOM
BBIJICJICHUH, KOTOPOE MOXET IMOTpeOOBaTh CKICHBAHHUS CMEXKHBIX OJIOKOB, a HMHOTIA H
VIUIOTHEHUS 3aHATHIX y4acTKOB. CIOXXHOCTh TMpollecca VYIUIOTHEHHsI CBA3aHAa C



HEOOXOAMMOCTBIO MOJM(PULIHUPOBATH BCE YKa3aTeIM Ha OOBEKTHl, pa3MEIICHHBIE B
nepeMeIaeMbIX OJI0Kax.

Heagnoe 0c6000)c0enue maMsITH TPOBOJUTCS B Clydyae aBTOMATHYECKOIO
yIIpaBJICHUS] paACHpeie]ICHUEM NaMATH, KOTOPOE BBITMOJHSAET KOMIWIATOP M MPOTPaMMBI
CHUCTEMHOW TOJJCPKKH B OTCYTCTBHM SIBHBIX OIEPAaTOPOB YIPABJICHUS MaMAThIO B
nporpamme mnoJip3oBaress. CyleCTBEHHYIO pOJib B MPOIeccax 0CBOOOXKICHHSI U TIOBTOPHBIX
3axBaTaxX MaMsITH HAYMHAET WTPATh MIpoleaypa “‘cOOpku Mycopa”, TO €CTh TOHCKa paHee
OCBOOOXK/IEHHBIX YYacCTKOB IIaMSTH, KOTOpPBIE MOXKHO HCIIOJIb30BaTh IMOBTOpHO. Ecimm B
cxemax, BEIOMpaeMBbIX 17151 00pabOTKHU SIBHBIX 3alIPOCOB, MPAKTHYECKH HE BOSHUKAET HUKAKUX
HAKJIAJHBIX PAcXO0B, TO MPH HESIBHOM YIIPABJICHUH MaMAThIO 0e3 OONBIINX HAKIIAIHBIX
pacxoJI0B MamsATH 000MTUCH HE yaaeTcs.

BeinensemMprii 070K MaMATH yKe HE MOXET COCTOSTh M3 (parMeHTa, HYKHOTO
MOJIL30BATEI0 M (MOKET OBITh) JOTMOJHHUTEIBHOTO HEOOJBIIOTO pacxoja Ha XpaHEHHE
pasmepa Onoka. [lpu yrnpaBieHUN HESBHBIX 3aIPOCOB IMAMATH B COCTaB BBIJEISIEMOTO OJI0Ka
NPUXOJUTCSA  JOTMOJHUTEIBHO BKIIOYATh CIEHUANBHBI CUYETYHMK YHCIAa —yKa3aTenei,
CBSI3aHHBIX C JJAHHBIM OJIOKOM, THOO CTICIMATBHBINA MTPU3HAK 3aHATOCTH OJIoKa (“TIOMeTKY”):

pasmep OaHHO20 OI0KA
namsamu

CUemyuK CCoblllOK uiu
NOMemMKU 3aHAmocmu

yKazamenu,
cevliaowuecst
Ha OaHHbll OJI0K

namsamo, gvloensemas
no 3anpocy

B 6510k 00BIYHO BKIJIFOYAETCS TAK)KE IMOJIHBIA CHHCOK BCEX yKa3aTeleH, CBSI3aHHBIX C
o0bekTamMu maHHOro Ojoka. Pabora ¢ OJOKaMM, BBIJCICHHBIMM U OCBOOOXKJAEMBIMH 10
HCSIBHBIM 3aHpOCElM, HpOBOIII/ITCSI HO'paSHOMy, B 3aBUCUMOCTHU OT BBI6I/IpaeMOFO aJIFOpI/ITMa
OTIpe/IeICHHUS 3aHATOCTH OJIOKA.

Onpeodenenue 3auamocmu 0J0Ka ¢ NOMOWLIO CUEMUUKA CCbLIOK OCHOBAaHO Ha
MOCTOSTHHOM KOHTPOJIC YHCIa YKa3aTeJeH, UMEIOIIMXCS B IPOTPAMME U COJCPIKAIIMX CCHUTKH
Ha O6’BCKTBI, paSMeIJ_IeHHBIC B JTaHHOM 6JIOKC ImaMsITH. TaKOfI Imoaxoa CBsA3aH C KOHTpOHeM
BCEX OHepaTOpOB HpI/ICBaI/IBaHI/ISI BHUa

P =d;

rre P u ( — yKa3areld Ha HEKOTOpble TUHAMUYECKH CO3JaHHbIe OOBEeKTH. llepen
BBIIIOJITHCHHUEM MPHUCBAUBAHUSA 3HAYCHHUE CUCTYHKA CCBIIIOK 6JIOKa, Ha KOTOpBIﬁ CChIJIACTCA
yKazaTellb [, YMEHbIIAETCSd €AUHMILy, OJHOBPEMEHHO YBeNWYMBaeTcs Ha 1 3HaueHUe
CUETYHKA CCBUIOK 0JIOKa, Ha KOTOPBII cchltaeTcs ykasarenb (. TOJbKO MOCIe 3TOT0 MOKHO
BBIIIOJIHATE CaMO IMPHUCBAaWBAaHUC. brox cuuraercs CBO6OIIHBIM, €CJIM 3HAa4YCHUC €0 CUCTUYHUKA
CCBUIOK CTaJio paBHbIM Hymo. [Ipobnemoii mpu TakoM moaxonae sBisercss oOpaboTka
HEOOCTHXXUMBIX TUKINYCCKHUX CCBhIIIOK:



[Tpu paboTe mporpamMm BO3MOKHO BO3HHUKHOBEHHE CIIOKHBIX CIIUCOYHBIX CTPYKTYP,
CO3JIAIOIIUX 3aKOJILI[OBAHHBIC IMOCIEOBATEIBHOCTH CCBHUIOK. TaKMe CCBUIKH YYHUTHIBAIOTCS
npu noaAc4yeTe 3HAYECHUH CYETUUKOB CCBHUIOK 6JIOKOB namMAaTu, HO CaMH CTPYKTYpbl MOTYT
PCAJIbHO OKa3aTbCA HCAOCTWIKMMBIMHU B IMPOrpaMMe, TaK KaK HU OAWH H3 yKaSaTeJ’Ieﬁ, HE
BXOJSIIIMX B CO3/IaHHOE KOJBIO (BHEIIHUX MO OTHOIIEHUIO K 3TOMY KOJIbIY), HE CChUIAeTCS
HHU Ha OAUH U3 DJIECMCHTOB CIIMCOYHOI'O KOJIbIIA. Takne HEAOCTUKUMBIC INUKIINYCCKNE CChIJIIKN
CTAHOBATCA TMPECHATCTBUEM [JIA OCBO60)KIICHI/I$I cTaBlIed HeH}DKHOﬁ namMsaTu " CO34ar0T
peanbHbIe TPOOIEMBI Il CUCTEM YIPABJICHUS NaMSTHIO.

Onpedenenue 3anamocmu 010K08 RAMAMU C NOMOWLbI0 NOMEMOK TIO3BOJISIET
n30exarh 0003HAYCHHOH TIPOOIIEMBI ITUKIMYECKUX CCHIJIOK U HEOOXOIMMOCTH OTCIICKUBAHUS
BCEX MPUCBAWBaHMI yKa3aTellsiM 3a CUET OpPraHHM3alliH CJI0KHOI'O W 3aTPAaTHOTO MEXaHH3Ma
“cOopku Mycopa”. DTOT MeXaHU3M BKIIOYaeTCS B MOMEHT, KOTJa Tepel CHCTEMOU
YHpaBJICHUA MMaMATH BO3HUKACT HCO6XOIII/IMOCTB BBIACIIUTH (1)paI‘MeHT ImaMATu TaKoIro
pa3Mepa, KOTOPBI HEBO3MOXHO OO0ECIeuuTh, HE TPOBEIS YIUIOTHCHHS 3aHSATHIX OJIOKOB
naMsITH. AITOPUTM paboTaeT CIeayIOMHUM 00pa3om:

® BCC paHCC BBIACIABIINUCCS OJIOKH ITaMSITH [IOMEYAIOTCS KaK CB06OIIHBIC;

® AHANM3UPYIOTCA BCE YyKa3aTelu — IIEPEMEHHBIE IPOrpaMMbl U IOMEYAIOTCS
3aHSATBIMU BCE OJIOKM, Ha KOTOPHIE OHU CCBHUIAIOTCS;

® UTEPATHBHO aHAJIU3UPYIOTCS BCE yKa3aTeld, XPAHALIUECS B BUJIC 3HAUCHUH ITOJIEH
06’beKTOB, PasMCIICHHBIX B 6JIOKaX, NMOMCUCHHLBIX, KaK 3aHATBIC, IIPOLCCC
OCTaHaBJIMBAETCS, KOTJa HOBBIE 3aHATHIE OJIOKU MEPECTAIOT BOSHUKATD;

® BCC HCAOCTHIKMMBIC II0 YKa3aTCIIsIM OJIOKM IIaMSATH OCTarOTCS CB06OIIHBIMI/I,
3aHdATasg UMH [aMATh MOXET OBIThH YILIOTHCHA; OJHOBPEMCHHO C YIUIOTHCHUCM
3aHATBIX OJIOKOB OCYIIECTBISCTCS MOAM(DUKAUSA 3HAYCHUH JEHCTBYIOMIMX
yKa3aTeleu.

[Tpomecc “cOopku  Mycopa” 3amycKaeTcsl CHCTEMOW YIpaBJICHHS TMaMSIThIO B
MPOU3BOJIBHBIC MOMCHTBI BPECMCHH, YTO MOXKCT BJIMATH Ha MHPOLUECC PCHICHUA Cpa3y MHOTUX
3a/a4, paOdOTAIONMX B BBIYUCIUTEIHHOW CHCTEME B OJIHO U TO ke Bpems. DddexTuBHAs
peanm3anmsi 3TOTO IMpoIecca sBISIETCS OAHOW W3 BAKHEUIIUX XapaKTEPUCTHK KaK CHUCTEM
IIPOrPaMMHUPOBAHUs, TaK U IPOrPaMM CUCTEMHOM IOJIEPIKKH.

3.3.6. I'enepauus kooa

3aBepriaronieil cragueil paboThl KOMIMIISATOpA SBISIETCS TeHepamusi kKojaa (KoMaH,
KOHCTaHT ¥ T. J.) OOBEKTHOM mporpamMmbl. ['eHepaTop KoJa TMOJy4yaeT Ha BXOJ
MIPOMEKYTOYHOE TPEACTABICHUE MCXOJHOM HpOrpaMMbl M BHIpAOATHIBAET HKBUBAJICHTHYIO
OOBEKTHYIO MPOTpaMMy, HCIIOJIB3Ys sl STOW IEeNu BCIO HH(DOPMALUIO, HAKOIUIEHHYIO K
ATOMY MOMEHTY B HH(OPMALMOHHBIX TaOIUIaX KOMITUIISATOPA.

Pabora reHepatopa He 3aBHCHT OT TOTrO, MMEETCs JH mepen ¢a3oil reHepanuu
JIOTIOJIHUTENbHAs (a3a ONTUMHU3AIMH, WM OHA OTCYTCTBYeT. MaremaTHuecKH mnpobiema
rerepannu dpQPeKTUBHON 00BEKTHON MPOrpaMMBI SIBISIETCS HEPa3pelIMMOM, HO Ha MPAKTHKE



IIPUMEHSIOTCA OOCTATOYHO JD(PQPEKTUBHBIE JIBPUCTUYECKUE IIOAXOMBI, MAOIIHE XOPOIINE
Pe3yIbTaThI, XOTS U HE a0COJIOTHO ONTUMAIIBHEIE.

Ha Bxoja reHepaTopa KoJa MOCTYIIaeT BHYTPEHHEE, IPOMEKYTOUHOE MPEIICTABICHHIE
KOMITWJIMPYEMOH TMPOrpaMMBI, TOJTYYCHHOE Ha HAYadbHBIX CTAIUSAX KOMIWIISIIHH,
OCYIIECTBIISIONINX aHAU3 UCXOTHOW MPOTPAMMBI U MOCTPOCHUE MHPOPMAITUOHHBIX TAOIHUIL
koMrmwsitopa. OObIYHO Tabnuma WHGOPMAIMU HCIOJB3YeTCS TEHEpaTOpoM Konaa Ul
OTIpEJICNICHUsI TeX aJpecoB OOBEKTOB MPOTPAMMBI, KOTOpPhIE OHH OyIyT MMETh B IpoIecce
BBITIOJTHEHUSI TIporpamMMbl. Tak Kak Tepe]] HadaloM TeHepaluu KOJa YK€ BBITIOJHEH
CUHTAKCUYECKHI pa30op, OTCESHbI OUEBUTHO ONMTMOOYHBIE KOHCTPYKIIUHU U IMOJTYYCHO MOTHOE
BHYTpEHHEE TMPEJICTaBICHUE WCXOJHON TMpPOrpaMMbl, BO BHYTPEHHEM MPEACTABICHUU
MPOrpaMMbI  3TH OOBEKTHI 0003HAYAIOTCS CIEIUATBHO TOCTPOCHHBIMH BHYTPEHHUMU
UMEHAMHU, TI0 KOTOPBIM 3almucH 00 00BEKTaxX JErKO OThICKaTh B MH(POPMAIIMOHHBIX TAOIHIIAX,
a He TeMU UMEHAMH, KOTOPbIE MPUCBOMII UM ITPOTPAMMHCT.

BHyTpeHHee npejcTaBieHue, MOCTYIAIOIIee Ha BXOI TeHepaTopa Koja, MOKET UMETh
pasnuanbie popmbl. OHO U3 CaMBIX CYIIECTBEHHBIX MPEANOJIOKCHHA, KOTOPBIC JCIAIOTCS
npu pa3paboTKe TEHepaTOpOB KOJA, COCTOMT B TOM, B TIOCTYIAIOIIEM Ha €ro BXOJ
BHYTPEHHEM IMPEJCTABICHUHU IMMPOTPAMMbl OTCYTCTBYIOT OIIMOKM (XOTSI WHOTJA TeHEpaIus
KOJIa BBITIOJTHSETCS MTAPAJUICTFHO ¢ CEMAHTHYECKUM aHAIM30M IPOTPAMM).

PeanpHBIe KOMOWISATOPHI TOTOBST PE3yJIbTaThl CBOETO TPyda B BHUAE OOBEKTHBIX
POrpaMM, JJIsi KOJUPOBAHUS KOTOPBIX MOTYT HCIIOIh30BATHCS TAKHE BUJIBI SI3BIKOB:

MalIMHHBIE KOJbI B a0COFOTHBIX ajpecax;
MepeMeniaeMblii MAIIMHHBIN KOJT;

SI3BIK acceMOuiepa 00BEKTHOM MAIIIHHEL;

JIPYroil sI3bIK MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHSI.

AOCOIOTHBIM MalIMHHBIA S3bIK UMEET CBOM IIP @IMYILIECTBA B TOM, YTO HPOTP AMMBI
Ha TaKOM S3BIKE MOTYT MOMENAThcs B (UKCHPOBAHHBIE MeCTa NaMITH MAalIUHBI |
HEMEJUIEHHO BBITIOHATHCS. Takue CHCTeMBbl OOBIYHO HCIIOJIB3YIOTCS B ILEISIX OOy4eHUs
S3bIKaM U METOJIaM TIporpaMMupoBaHusi. HekoTopblie SA3bIKM MporpaMMupoBanus (Anros-60
u [lackanp) crenuanbHO pa3padaThIBAIMCh B pacyeTe Ha HCIOJIb30BAaHHE MOAOOHOHN CXeMBbI
komMnwisiuu. s gp X A3BIKOB  OOJIbIIE  MOAXOAAT JIPYTrUe D RUMBI P GOTHI
KOMIIWJIATOPOB.

['eneparus mepemMeniaeMoro 0ObeKTHOTO MOJIYJS C BHYTPEHHMM KOIMPOBAHHUEM Ha
MAIIMHHOM fI3bIKE€ OOECIEYMBAET BO3MOXKHOCTh DAa3JENbHON KOMIWIALWK (ailyioB, U3
KOTOPBIX CTPOMTCS TEKCT MpOrpaMmbl. MHOXECTBO IEpeMeNIaeMbIX OOBEKTHBIX MOJyJIeH
MOTYT 3aT€M CBA3BIBATbCA B €IMHOE LEJIO€ M IOMEINAThCS B MaMITh MAIIWHBL U
COBMECTHOI'O BBINIOJHEHHs. Takoe CBSA3BIBAHKME BBIIIOJHACTCS PEAAKTOPOM CBS3EH, a
pasMelleHue B IaMATH — 3arpy34ukoM. TakoW peXMM IPUBOAUT K JONOJHUTEIbHBIM
3aTpaTaM Ha CBSI3BIBAHHE MOJYJEHW, HO pa3JenbHas KOMIMISALMS HMMEET TaK MHOIO
NPEUMYIIECTB (HampuMep, ¢ €€ MOMOIIbI0 yAaeTCs CTPOUTHh OMOIMOTEKH MpPOTpaMM), UTO
KOMIICHCHPYET BCE 3T 3aTparhl. UTOOBI peakTop CBsI3€il MOT POBECTH CBOIO YaCTh PabOTHI
II0 CO3JAHMIO0 IIOJIHOLEHHOM CAaMOJOCTAaTOYHOM IIPOrpaMMbl, KOMIIMIATOP IEPEAAECT €My
JIOTIOJIHUTETBHYIO HH(POPMALIUIO B 0OBEKTHBIX MOIYIISX.

3HAYUTENBHO OOJIErYUTh TMPOIECC TeHepanud OOBEKTHOM MpOrpaMMbl MOXKET
UCTIOJIb30BAHME B KAauyeCTBE BBIXOJHOTO KOJA s3bIKa acceMOiiepa OOBEKTHOW MaIlTUHBEI.
['eneparusi TEKCTOB Ha SI3bIKE acceMOyiepa UMeeT OCOOCHHBIN CMBICI MPU HATWYHH TOTOBOTO
acceM0iiepa, KOTOPBI MOJKHO HCIOJB30BAaTh Ui 3aBEepIICHUs pabOThl MO KOMIMIISALIUH,



TAaK)K€ IOJE3HO B COCTABE€ MHOI'OSA3BIKOBBIX CHCTEM MPOTPaMMHUPOBaHUS [JId CBS3H
KOMITOHEHTOB, HAIIMCAHHBIX Ha Pa3HbBIX S3bIKAX MEXKIY COOOI.

['eHepanusi mporpaMMbl Ha JAPYroM SI3bIKE MPOTPAMMHPOBAHHS YaCTO HCIIOJIB3YETCS
OpU  HAJIMYMU KOMIWISATOpPA C HEKOTOPOTo sI3blKa MporpaMmupoBanus. [lpu Takoi
HOJICPXKKE JIPYTUE SI3bIKM MOXKHO TPAaHCIMPOBATh B OJMH, OOECHCUYMBAs TMOJHBIA IIHKI
00paboTKkH mporpamMMm. DTa K€ TEXHOJOTHUS WCHOJB3YyeTCs JJsi OBICTPOrO CO3JaHUS
NPOTOTUINIAa KOMIMJISITOpA MM MPHU MPOBEICHUH MPOLEAYPhl “packpymixu’”, KOTa CHadaia
CO3JIaeTCSl KOMITWJIATOP JJIsl HEKOTOPOTO SI3BIKOBOTO sijpa (OrpaHUYCHHOTO BapHaHTa SI3bIKA),
a 3aTeM [MOCJIeJ0BATCeIbHBIMU TIEPEXOJaMHU OT BEPCHU K BEPCUHM CO3/1aeTCs Cepust
KOMITWJIATOPOB ISl Bce Oosiee 1 0oJiee TOTHBIX BApHAHTOB si3bika. Hanpumep, s3p1k Doprpan
CBOMM CTaHJAPTOM OIPEICICH uepe3 SApO W JOMOJHUTEIbHBIC CIIOU, KOTOPhIE MOKHO
OTKJIFOYATh MPH KOMITWISIHHK, O0psich 3a 3((EKTUBHOCTh MPOTrpaMM, HO (MOXKET ObITh) B
yiepd ynoOCcTBy IpOrpaMMUPOBAHHUS.

JIroboii reHeparop KoJa, HE3aBUCUMO OT (OPMBI BHYTPEHHETO IMPEICTaBICHHS
OporpaMM B KOMITWJISATOPE M BUJA BBIXOIHOTO IMPEICTABJICHHS pPE3yIbTaTOB KOMIMIISIIMU
JIOJDKEH B CBOCH paboOTe PEelINTh JIBE TIIaBHBIC 31U

e BBHINOJHUTH paclpelelieHne TaMsITh Ui OObEKTOB MJaHHBIX M (parMeHTOB
KOMIIWJIAPYEMOMU IPOTPaMMBI,

® BBHINOJHATH TOWUCK M TMOAOOP CEMAaHTHUYECKHUX SKBHUBAJCHTOB KOHCTPYKIHUSIM
BHYTPEHHETO NPEACTABICHUS IIPOrPAMM.

Baxxno#i nomonHUTENHHON (QyHKIMEH TeHepaTtopa KoJa B TaKOM MpOIecce, 3aMeTHO
YCIIOKHSIOIIEH BECh MPOLIECC T'€HEpAallMK B LIEJIOM, SIBJISIETCSI IPOBEJEHHE OJHOBPEMEHHO C
reHepanueil INoMucKa CTaHJAPTHBIX IOCJIEN0BATEIbHOCTEH OMNEPaTOPOB IO HEKOTOPHIM
11aJIoHaM U JIOKAJIbHOW ONITUMH3AIMH MTOTOKA POPMUPYEMBIX KOMaH/I.

[Tonck mo mabmoHaM MOMOTaeT OOHAPYKHMBATH B MPOrpaMMax HEKOTOPHIE YacTo
UCIOJIb3YEMBbIE PECYPCOEMKHE IOCIEAOBATEIbHOCTH ONEPaTOpOB, Uil KOTOPBIX B
KOHKPETHOW ammaparype OObEeKTHOW MamluHBl MOTYT WMEThCS PEIICHHUs, CYIIECTBEHHO
noBbImaronre 3pEeKTUBHOCTh WX BBHITIOJIHEHUs. Hanpumep, U1 MaliH ¢ KOHBEHEepHOU Win
BEKTOPHOM apXUTEKTypOM OYEHb BaXXHO paclo3HaBaThb B IMporpamMmax, TaK Ha3blBacMble
JUBEPMOpPCKUE IHMKIBL. JIMBEPMOpCKHE IUKIBI TPEACTABIAIOT €000 24 mporpaMMel
(mepBoHavaIbHO HamucaHHble Ha PoOpTpaHe) U3 COCTaBA MPOU3BOACTBEHHBIX MPOTpamM,
pa3paboTtanHbix JluBepMopckolt HamwoHanbHON sabopatopueit umenu Jloypenca (CIILA).
[UKIbl SBISIOTCS BBIYUCIUTEIBHBIMU SIAPAMH, XapaKTEPHBIMU IS TPYAOEMKHUX HAYy4HBIX
pacueroB. OHHM BKJIIOYAIOT B ceOs Kak oOIIMe MaTeMaTW4yecKue orepanuu (CKalspHOe
IIPOU3BEACHNE U YMHO)KEHHE MATpHUll), TaK U CJIOXKHBIE AITOPUTMBI MOMCKA U XpaHEHUs
(mouckoBbiii 1K1 MonTte-Kapno), Hampumep Tak Ha si3pike CH BBIMISAUT YETBEPTHIN
JUBEPMOPCKUI IIMKJ, TIOCTPOCHHBIM Ha 0a3e (QparMeHTa NOAIPOTrPaMMBl pEIIECHHUS
JICHTOYHBIX JINHENHBIX YPABHEHUN:

void Loop4 (int n, REAL X [AR_1001], REAL Y [AR_1001])
{ for (int k = 6; k < AR_1001; k += (AR_1001 - 7) 7/ 2)
{ int Iw = k - 6;
for (int j 4; J <n; jJ+=5) X [k -1] -= X [Iw ++] * Y [J];
X [k - 1] *= Y [4];

}



OOHapyXeHue MOJ00HON KPUTUYECKON MOCIEA0BATEILHOCTHA OIIEPATOPOB MMO3BOJISIET
BMECTO TPSMOM TIMOACTAaHOBKH OOBIYHON TIOCIEIOBATEIILHOCTH KOMaHJ C(OpPMHUPOBATH
MOCJIEIOBATEeIbHOCTh,  CHEUU(UYECKYI0 Ui  JaHHOTO  mabjoHa ©  KOHKPETHOU
BBEIYUCIIUTEILHOU APXHUTCKTYPHI. Takag 3ameHa MoOXKeT YMCHBIIUTL BPEMS BBINIOJIHCHUA
Ba)KHOU nporpamMmsl B I€CATKH UJIW COTHH pas.

3.4. Peoaxmopul ceésseii: HA3HAYeHUe, NPUHWUNBL PAOOM bl

KoHeuHbIM pe3ynbTaToM KOMIUJISINHU SIBIISIETCS OOBEKTHBIA MOAYJBb. 32 OJMH 3aITyCK
KOMIHIJISITOPa BCETJa TOPOXKIAETCs POBHO OAWH OOBEKTHBIM Momynb. Eciam kakoil-mrbo
KOMIHWJISITOP CO3JaeT MPH KOMIWIAUH C S3bIKa MPOTPAMMHUPOBAHUS TEKCT Ha SI3BIKE
accemOiepa, OOBEKTHBI MOJYIh BCE PAaBHO CO3JaeTCs, HO padoTa IO €ro CO3JaHHI0
nepekiaapiBaeTcss Ha accemOnep. [lampHelimass pabota Hajg OOBEKTHBIMH MOIYJISIMU
MIPOBOJIUTCS PEOAKmMOpOM cés3ell, KOTOPbIE HHOTIa HA3bIBAIOTCS KOMNOHOBUJUKAMU.

OCHOBHOE Ha3HAa4YCHHE PEIAKTOPa CBA3EW — 3aBEpPIIMTH TY YacTh pabOThI, KOTOpAas
NPUHIUOHAIBGHO HE MOTIJIa OBITh BBINIOJHEHA KOMIHMJISTOPOM, a HMMEHHO, OCYIIECTBHTH
Ip BSI3KY HECKOJNBKUX MOJyJeH apyr K Apyry. KoMOnuisTop He MOT BBIIOJHHUTH TaKylO
NPUBSI3KY TIOTOMY, YTO OH Bcerza paboTaeT TOJIBKO ¢ OJHONW KOMIMIMPYEMOU MPOTpamMMOi,
3Has O JpPYrUX TOYHEE MPOTPAMMHBIX KOMIIOHEHTaX TOJIbKO TO, YTO OHH OOJJHCHbI
cywecmeogams, a TAKXKe UX Npocpammusie unmepgercoi.

B ornuume oT KOMMUISATOpa, KOTOPBIH BO BpeMsi CBOEro 3amycka oOpabarbiBaeT
TOJIBKO OJMH OOBEKT (MPOTPaMMHBIA KOMIIOHEHT), PEIaKTOp CBs3ed B oOImIeM ciiydae
MOJTy4aeT Ha BXOJ Cpa3y HECKOJIBKO OOBEKTHBIX MOJyNeH. DTH MOIYIW MOTYT OBITh
MIOJTy4EHBI PEJAKTOPOM CBSI3€i HETOCPEACTBEHHO OT KOMIMISATOPA, @ MOTYT M3BJIEKATbCS UM
u3 OMOIMOTEK, KOTOPBIE TAKXKE YKA3bIBAIOTCS CPEIH IMapaMeTpoB 3aIlyCKa KOMITOHOBIIIHKA.

PenakTop cBs3el [MOMKEH 3aHOBO TIPOYHMTATh BCE OOBCKTHBIE MOIYIH (Kak
OTKOMITIJIMPOBAHHBIE, TaK W OHOJIMOTEUHBIE), HEOOXOMUMBIE IS (OPMHPOBAHUS OIHOM
MOJTHOW TPOTPaMMbl, U BBISIBUTH B HUX BCE YIIOMHHAHUS 6HewHuX OOBEKTOB (Ipouenyp,
¢GyHKIMH, KOHCTaHT, MEPEMEHHBIX W T. J.). BHEMHWUMHU 3TH OOBEKTHI SBIAIOTCA TIO
OTHOIIEHUIO K TOMY KOHKPETHOMY IPOTPaAMMHOMY KOMIIOHEHTY, B KOTOPOM OHH
YIIOMUHAIOTCA W HWCHOJB3YIOTCS, HO HE OMNPEACTSIOTCS WIM HE pealu3yloTcs. 3aaada
penakTopa CBsi3ed — OTBICKAaTh CPEIH BCEro Habopa OOBEKTHBIX MOJAYJECH Te, KOTOpbIe
OTIPE/ICIISIIOT WJIM PEAIM3YIOT BHEIIHWE OOBEKThl APYrux Moxayneil. B koHeuHOM wuTOTE
JIOJDKHBI OBITh OOHAPY)KEHBI BCE OTPENIEJICHUS U pean3allii BCeX BHEIIHMX 00beKToB. Eciu
K€ HEKOTOpBIE BHEIIHUE CBS3U OCTAIHCH HepazpeueHHbIMU, TO €CTh COOTBETCTBYIOIINE MM
00BEKTHl HE OOHApPYKWIMCh HU B OJHOM U3 OOBEKTHBIX MOJYJCH, TOJAaHHBIX Ha
peIaKTUPOBAHUE, PEAAKTOP CBA3EH BBIIAET COOOIIECHUE 00 OIIHOKE.

Pemakrop cCBsA3€d B COCTOSSHUM IIPOBECTM M JAPYTOM KOHTPOJIb — KOHTPOJIb
COOTBETCTBUSI MEXAY OOBEKTHBIM MOJYJEM, B KOTOPOM YHOMHHAETCS HEKOTOPOE BHEIITHEEe
uMs (MCTIONB3yeTcs OOBEKT C 3TUM MMEHEM), U OOBEKTHBIM MOJYJIEM, B KOTOPOM JaHHBIHI
00BEKT ompeneneH. B Tex cimyuasx, Korja mMeHa OObEKTOB COBIAJAIOT, a CEMaHTHKA HX
UCTIOJIb30BAHUS PA3IMYaeTCsl, MOTYT BO3HHMKATh TPYAHO OOHapyxkuBaeMble omnOku. Haiitu
UX yaeTCs TOJIBKO MPHU OTIAJIKE YK€ TOTOBBIX IporpamMm. M306exaTh MoA0OHBIX OMIUO0K pH
pabote c OMONMMOTEKaMM YHAeTCs TOJIBKO, €CIIM TOYHO CJIeJ0BaTh IpaBHJaM pabOTHI C
BHEIIHUMHU KOMITIOHEHTaMH, KOTOPbIE MOJIPOOHO Pa3bsICHAIOTCS MX MOCTABIIUKAMHU.

3amavya pemakTopa cBsizedl — copmupoBarh 00nMacTH (pa3nelbl, CEKIUH) MaMsTH,
KOTOPBIE BIIOCJIEACTBUN CMOTYT OBITh pa3MeIleHbl B MAMATH BBIYMCIUTEIBHON MaIIMHBI KaK
eIMHOE 1IeJI0€, B BUJIE IENBbHBIX 0J0K0B. O0IacTH MOTYT IMETh HHUIIMHUPYIOIINE 3HAYCHHS, a
MOTYT OBITb MYCTBIMH, TO €CTh HCIIOJIB30BAaThCS TOJIBKO JJIsl PE3EPBHPOBAHUS TTAMSTH.



3HAYECHUSIMH, KOTOPBIMU UHUILIUUPYIOTCSA pa3aeiibl MaMsITH, MOT'YT OBITH IIOCIEI0BATEILHOCTH
KoMaHJ1 (IIporpaMMHBIE pa3/eibl) WM HadyalbHbIe 3HAUYCHHUS CTATHUYECKUX 0OBEKTOB JaHHBIX,
B TOM YHUCIIeé KOHCTaHT. [IJis Kaxmoil o0macTu pemakTop CBsi3ei BBOJMT CBOW HadallbHBIH
aznpec (peanbHOE €ro 3HaYeHUE OTpeeNsieTcss Ha 0oJiee O3HUX CTAAUSAX, BIUIOTH JI0 3aIHCH
nporpamMmbl B (PM3NYECKYIO ITaMATh JIsl BHIMOJTHEHUs ). VICTHHHBIE ajpeca Hadaja o0yacTen
0OBIYHO HCTIOJIB3YIOTCA TOJBKO B KOMAaHJAaxX 3arpy3Kd aJpecoB Ha PErHCTPhl Oa3upoBaHMUS,
MO3TOMY TOJIBKO 3TH KOMaHIbl OOBIYHO OCTAIOTCS HE 10 KOHIAa JOpabOTaHHBIMH TOCIE
3aBEpIIEHUS] peNaKkTUpOBaHMs CBsized. Kakaplii 0OBEKT mMporpammbl, ONpEACTCHHBIN B
HEKOTOPOM OOBEKTHOM MOJyJie OTHOCHTCS PEAAaKTOPOM CBsI3eW K OJHOW M3 obnactel, s
BCEX ITHX OOBEKTOB PEAKTOP CBSA3EH BBHIYMCISIET UX OTHOCUTENBbHBIE ajapeca. Ilocie ero
paboTHI OCTAHETCS TOJIBKO OCYIIECTBUTH MPUOABICHNE HAYAIBHOTO aJpeca 3arpy3Kd 00IacTH
namMsATU. B HEKOTOPBIX BBIUMCIMTEIBHBIX CUCTEMAaX Ha PElAaKTOp CBSA3EHM BO3Jaraercs Takke
00513aHHOCTB TIPOBOIUTH BEIPAaBHUBAHHE a/IpECOB MPH KOMIIOHOBKE 00JIaCTel MaMSITH.

Ot penaxropa cBsizeil He 3aBUCHT 3(h(heKTHBHOCTD BHITIOJIHEHUS TOTOBOM MPOTPAMMBI.
Bce, yTo MOXHO cpaenarh Aisi TOBBIMEHHUS 3TOH 3((PEeKTUBHOCTH, AENaeTcsi B TMEPHOA
koM. OHAKO OT PeAaKTOpa CBSA3EH MOXKET 3aBUCETh d(P(PEKTUBHOCTH HCIOIB30BAHUS
NaMATH BBIYMCIUTEIbHON MAIMHBL, IMOCKOJIbBKY HMEHHO MpU pPENAKTUPOBAHUM CBS3EH
OIIpENEIAeTCS UCTUHHBIN pPa3Mep TOTOBOM MPOrPaMMBI.

Camplii TIpOCTOM pemakTop CBs3e Npu OOHAPYKEHHWU CCBHUIKM Ha HEKOTOPBIH
OOBEKTHBI MOIynb (WM JaXe TpU Mepeade HEKOTOPOro OOBEKTHOTO MOAYNsS Ha
pelaKTUpOBAaHUE, HE3aBUCUMO OT TOTO, UMEIOTCS Ha €ro OOBEKTHl CCBUIKH B JPYTUX
OOBEKTHBIX MOJIYJSAX WM HET) MPOCTO BCTABISATH B TOTOBYIO MPOTPAMMY BCE OTIPE/ICICHHBIC
B HEM OOBEKTHI, KaK MPOrPaMMBI, TaK U JaHHBIE. B TakoM ciydae (aitn roToBoil mporpaMmsl
(u pa3Mep, 3aHMMaeMOW €10 MaMATH MAIIWHBI) OyJeT MaKCHMaJbHBIM, HO B 3TOM (haiiie
MOTYT OKa3aThCsl 0OBEKTHI, HUKOT/Ia B IPOrpaMMe HE UCIOJb3yeMble. B 0cOOEHHOCTH YacTo
nonoOHasi CHUTyallMss MOXET BO3HHMKAaTh MpH pabore ¢ OHOIMOTEKaMH, B KOTOPBIX
KOMITOHYIOTCSI MHOYKECTBO CEMAaHTHYECKU CBSI3aHHBIX IPOLENYP, U3 KOTOPBIX B peaJbHOMN
paboTe WCMONB3yeTCs JUIIb HEeKoTopas dYacTb. YToObl H30ekarb TOTeph MaMATH
p 3 GoTuMku OWOIMOTEK dacTo OGOPMISIOT WX HE B BHIAE OTHO @ OOJBIIO A
oubmmoreynoro (aiina, a Buie Habopa OTHOCUTENBHO HEOONMBIINX (PaliIoB, BCTaBKa KOTOPHIX
B TOTOBBIE ITPOTPaMMBI HE OyZIeT MPUBOIUTH K UX CYIIECTBEHHOMY POCTY.

OpHako JIydIIMM BBIXOJOM M3 ATOM CHUTYyalluu SBIJISETCA YCIOKHEHHE alropuTMa
paboTel pemakTopa cBsi3ed, KOTOPBIH oOmamaer Bcel wuHpopmammei, HEOOXOAUMOU IS
orOopa Tex OOBEKTOB MOMYJs, KOTOpPbIE peabHO HCIHOJB3YIOTCS B  IPOTpaMMe.
Hewncnonb3yemble OOBEKTHI MOTYT HCKIIOYAThCS M3 PAcCMOTpPeHHS U B (OpMHpYyeMbIe
paszensl maMaTy He MmomanaTth. B TakoM ciydae oHM He OyAyT momajaaTh U B (aill TOTOBOM
nporpaMMbl. COBpEMEHHBIE CHUCTEMBI IPOrPAMMHUPOBAHUSI CTApAIOTCS KOMILIEKTOBATh
MMEHHO TaKMMM pEJAKTOpaMH CBS3€H, HMCIOJIb30BAHUE KOTOPBIX CHUXKAET HArpy3Ky Ha
UCII0JIb3YEMYIO NTaMSTh MAIUHBI.

Eme ogHuM BaKHBIM CBOWCTBOM pEIAKTOPOB CBSI3€H SIBIIAETCS CIIOCOOHOCTH
HEKOTOPBIX M3 HUX (POPMUPOBATH 0sepielinble CTPYKTYPHI, TO €CTh CTPYKTYPHI MPOrpamM,
UMEIOLIUX OJMHAKOBBIE ajpeca B IMaMATH, HO HUKOIZIA HE pa3MellaeMble B MaMATH
OJIHOBPEMEHHO, a 3aMEIIA0IIUe IPYT Apyra B mporiecce padoTsl mporpamm. /i Toro, 4ToOsl
penaKTophl CBsi3eH MOTIH ()OPMHUPOBATH OBEPIICHHBIE CTPYKTYPHI, UM B KauecTBE Mapamerpa
3alycKa IepefjaloT OINKMCAHME IIpOoLlecca CMEHBl MOJYJEH B IIAMSTH, BBIIOJHAEMOE Ha
HEKOTOPOM IPOCTEHIIIEM S3bIKE CTIeU(DUKAIIHIA:



Monyins A (b, L)

Monyns B (K, M) A
Moayns C (K, M, H)
B C
K M K M H

B mnpuBenenHom mnpumepe Monymu B um C Oynyr uMeTh B MaMATH MallWHBI
OJIMHAKOBBIE aapeca. Takxke oIMHAKOBBIE ajapeca OyayT y rpymnmsl Moayieid K u M u rpymnmst
moaynei K, M u H. ITockonbky pazmepsl Moayneit B u C Moryr otsimuaThesi Apyr OT Apyra,
HavalbHbIE aJpeca pa3HbIX TPYNI MOJAYJCH, pacrlojararolluxcs Ha OIHOM YpOBHE
OBEPJICHHON CTPYKTYpbI, B OOIIEM Cilydae OTIMYAIOTCSA APYr OT JpPYyra, JaXe €ClIH B HUX
BXOJISIT OJTHU M T€ K€ MOJYJIH.

OBepiieliHbIE MPOTPAMMBI CO3/IAIOTCSA JJIE TOTO, YTOOBI W30€XaTh CHUTyaluld, B
KOTOPBIX JJMHEHHO 3arpyKeHHbIE MOAYJIH, COCTABISIOMINE IENTYI0 TPOrpamMMy, He MOTYT OBITh
pasMeleHsl B MaMsITH MalluHbl M3-3a HAMW4us (pu3nyeckux orpaHudeHuil. OBepieilHbie
CTPYKTYPBHI IO3BOJISIFOT 3arpy’KaTh MPOTPaMMBI B TAMSITh HE IIETUKOM, a )parMEeHTapHO, UMEs
B K&XJbli MOMEHT BBIMIOJIHEHHUS! MTPOTPAMMBI B MaMSTH Te €€ (parMeHThl, KOTOpPbIE B 3TOT
MOMEHT HeoOxoumbl. Ecin ske oOpaieHns k oBepieiiHoMy (hparMeHTy He MIPOUCXOAUT, TO U
B IIAMSTh OH HE 3arpy’KaeTcsl.

3.5. 3azpyzuuxu: ocnoenvie pynkuuu, npuHyunsvl padomaol

Pabora penmakTopa cBsizeill 3akaHuMBaeTcs (pOPMHPOBAHMEM COOPAHHOW MPOTPAMMBL,
JUIsL KOTOPOM OCTaluChb HEU3BECTHBIMU JIMIIL HAYaJbHBIE aJpeca pa3MEIlEeHUs pa3JeloB
naMaTi. Hu KOMIMIATOpP, HM PENAKTOpP CBA3EH HE B COCTOSIHUM 3HATh, B KAKOW HMMEHHO
obnactu ¢u3uveckoil mamsATH OyJeT pa3Memarbcs MporpaMma B MOMEHT €€ BBITIOJTHEHHUS.
OTU KOMIOHEHTHI PadOTAIOT JIUIIb C OMHOCUMENbHbIMU ATPECAMU, KOTOPBIE OTCUUTHIBAIOTCS
OT HEKOTOPOH YCIOBHOM TOYKH (OOBIYHO OHA COBMAJAE€T C HAYaJIOM pa3zesioB IaMsTH,
OTBOAMMBIX I OOBEKTOB CAMOTO TIEPBOTO MOJYJISA, ITOJAAHHOTO IS KOMIIOHOBKU PENaKTOPy
cBsizeit). 3amaya cieayromero npeodpazoBaHus — MPeoOpa3oBaTh YCIOBHEIE a/Ipeca pa3iesioB
NaMsATH B UCTUHHBIE (abcontomuble). Takoe mpeoOdpa3oBaHKe BHITIOIHACTCS 3arpy34nKaMu.

3arpy3uMKkd MOTYT BKJIFOYAThCS B COCTaB CHUCTEM MPOrPaMMHUPOBAHUS, HO Yalle OHU
OKa3bIBAIOTCSl COCTABHBIMH YaCTSIMU OINEPALMOHHBIX CUCTEM, IMOCKOJIbKY BBINOJIHSAEMbIE UMU
(YHKIIMU HE TOJIBKO 3aBUCST OT aPXUTEKTYPhI BEIYUCIUTEIBHON CUCTEMBI, B KOTOPOH JTOJDKHA
BBITIOJIHATECS MIPOTpaMMa, HO TaKKe M OT KOHKPETHOH (M3MYEeCKOH KOH(HUTypamuud 3TOM
CUCTEMBI (B YaCTHOCTH, OT TOYHOT'O KOJIMYECTBA U Pa3MEPOB MOAYJEH MaMATH). 3arpy34uKu
00s13aTeIbHO BXOJST B COCTaB TEX CHUCTEM MPOTPAaMMHPOBAHUS, KOTOPHIE IEPEIaroT
MOATOTOBJIEHHBIE KOMIIMJISATOPAMH U PENaKTOpaMM CBS3€M MporpamMmbl HE ammapaType Ha
HCIIOJIHEHUE, a IPOrpaMMe UHTEPIIPETATOPA U1l HHTEPIIPETALUH.

YroObl 3arp BuuK (B Kakyl0 Obl CUCTEMY OH HHM BXOJWJI) MOT BBINIOJHHUTH CBOM
(GYHKIMH, PEeJakTop CBs3eH BCTaBISIET B IEpElaBacMyl0 €My MpOoTpamMMy CHEHHaTbHYIO
TaOJMILy, C MOMOIIBIO KOTOPOW MOYKHO OIpENEeNUTh BCE MECTa B IpOrpamme, Iie€ Halo
MPOU3BECTH MOIU(PHUKAIMIO YCIOBHBIX WM OTHOCHTENIBHBIX aJpecoB B aOCOJIOTHEIE.
OOpabarbiBass HHPOPMAIUIO, COACPIKAIIYIOCS B O3TOW TabNmuIle, 3arpy3ddk CO3/IaeT
OKOHYATEJIbHOE IMPEJICTABICHHE TeX KOMAaH] MPOrpPaMMBbI, KOTOpPbIE €Ile He OBLIM K 3TOMY
BPEMEHHU C(OPMHUPOBAHBIL.



dopmar TAOMUIBI TPAHCIALUK aAPECOB 3aBUCUT HE TOJIBKO OT apXUTEKTYPHI
BBIUHCIIUTEIIBHOM CHUCTEMBI, HO W OT TOW OINEPAllMOHHOM CHCTEMBI, KOTOpas J0JDKHA
YIOPABJISTH BHIMOJTHEHUEM TOTOBBIX MPOTpaMM. ITO JIEIA€T HECOBMECTUMBIMU JIPYT C APYTroM
MporpaMMbl, TOJTOTOBJCHHBIE B paMKax pa3HBIX OINEPAIMOHHBIX CHCTEM (Hampumep,
pOTrpaMMBbl, MOAroToBJICHHbIC st cucteM WINndows u LinuX, ©MEroT pa3HbIe 10 CTPYKTYpe
TaOJMIBI TPAHCIISALUN aIPECOB, XOTS U T, U APYrUe JOJDKHBI BBITIOJNHATHCS HA OJHON M TOU
K€ amnmaparype — IpoLeccope MEePCOHAIBHOIO KOMIbIOTEpa). B TO e Bpems BbIHECEHHE
3arpy34MKa U3 cOCTaBa CUCTEM IPOrpaMMHUPOBAHUS B COCTAB ONEPALMOHHBIX CUCTEM JENAET
CTPYKTYpy OJTOi Tabnuipl Ooyiee oOImIel, HE 3aBUCAIICH OT KOHKPETHOW CHCTEMBI
MporpaMMUpOBaHusa. B MNpoTUBHOM ciy4yae, MporpaMMbl, MOATOTOBJIICHHBIE CHCTEMaMH
nporpaMmupoBanus kommnanuu Borland, Henb3s Obl10 ObI BBIMONHATH B ONEPAMOHHOM
CUCTEMe, TMpeIHAa3HAUYEHHOW JuIsi paboOThl C CHCTEMaMH MPOTPAMMHUPOBAHUS KOMITAHUU
Microsoft.

BriHeceHne 3arpy3urnKoB B ONEpaIlMOHHBIE CUCTEMBI UMEET €I1I€ OJIMH OUYEHb BaXKHBIM
cMbicii. COBpEMEHHbIE BBIUUCIUTEIbHBIE KOMILUIEKCHI MOTYT HUMETh CJIOXHBIE aIllapaTHO
YOPABJISIEMBbIE CTPYKTYpPhI MaMsITH. MeTObl TPAHCISIIIUU aJpPEeCOB MOT'YT OCHOBBIBATHCS Ha
CErMEHTHOM, CTPAaHWYHOM WM CETMEHTHO-CTPAaHWYHOM oOpranu3auuu namatd. llosHoe
BIIQJICHUE CUTYaITUEH MOXET 00eCIeUUTh TOJIBKO ONEPAIMOHHAs CHCTEMa, MPUYEM TOJIEKO B
MOMEHT HETOCPEACTBEHHOTO 3aHECEHUS MMPOTPaMMBI B TaMSITh. DTO 03HAYAET, YTO 3arpy3uUK
CHUCTEMBI TIPOTPAMMHUPOBAHHS B TPHUHIMIIE HE CIOCOOEH pelmuTh BCE MPOOIEMBI
MOAU(HUKAIINN aqPeCcoB, TIOCKOJBKY OH HE MOXET 3HAaTh TOYHBIX XapaKTePUCTHK
KOH(UTYpallui anmapaTHBIX CPEACTB W COCTOSHHUS BHYTPEHHUX TAONUI[ ITOJCHCTEMBI
YOpPaBJICHUS TMaMsThIO OINMEPAlMOHHOM CHCTEMbl B MOMEHT, KOTJla MpoTrpaMMa HayHET
BBITIOJTHATHCS. 3arpy3urK, KOTOPBIM BBIMOJTHSAET TPAHCISILUIO aIpecOB B MOMEHT 3alycka
IIPOTpaMMBI, Ha3bIBAETCS HACMPAUBAIOWUM 3G2DYIHUKOM.

3.6. Texnuxa pabomot c oubIUOMEKAMU

CymiecTBeHHOW OCOOEHHOCTBIO CHCTEM NPOTPAMMHUPOBAHMS SBISETCA HAIWYHE U
HOMEHKJIaTypa OuOIroTeK noanporpaMm. [lo TEXHUYECKOMY COCTaBY OubOAuOmMeKU NCIsTCS
Ha JIBE KaTreropuu: OMOMMOTEeKHM (YHKIUH HCXOJHOTO S3bIKa M OuOMMoTeKkn (yHKImi
OTIEPAIlMOHHOM CHCTEMBI, B COCTaBe KOTOPOH JOJpKHA Oynmer paboraTh oOpabarbiBaeMast
nporpaMma. JTa ONepalloHHas CHCTEMa MOXET OTJIMYaThCs OT TOH, B COCTaBE KOTOPOU
(GYHKIIMOHHUPYET caMa CHCTEMa MPOrpaMMHUPOBAHUSI.

HekoTopyro 4YacTe OMOIMOTEKH, a WMEHHO OIMCAaHUS BXOIANINX B OUONMHOTEKH
KOMIIOHEHTOB, HEOOXOAMMO TIepenaBaTh KOMIHISATOPY, YTOOBI BO BpeMsl KOMIMJISIHH
porpaMM, CCHUIAIOMIMXCS Ha OMOIMOTEYHBIE SJIEMEHTHI, KOMITMJIATOP MOT TIPOBEPSTH,
HarpuMep, COOTBETCTBHE CHHMCKOB (OPMANbHBIX U (pakTHYecKnX mapamerpoB. Dakrtuyeckue
mapaMeTpel  3aJaloTCs B KOMIWIMPYEMBIX TporpaMMax, a (opManbHble mapamMeTpsl
OTIMCBHIBAIOTCS B 3aroJioBkax OmOMMoTedHbIX mpouenyp. C Ipyroil cTOpoHbI, OMOIMOTEKH
caMu (OPMHUPYIOTCS KOMIHISTOPAMH, MOCKOJBKY peann3anuy OMOIMOTEYHBIX SJIEMEHTOB
OTIMCBHIBAIOTCS HA SA3BIKAX MPOTPaMMHUPOBAHUS.

bubnuoreku nenarcss Ha cmamuyeckue U OUHAMUYecKue 10 BBIOOPY TOTO MOMEHTA,
KOTJIa CHCTEMa MTPOTPaMMHPOBAHUS U3BJIEKAET U3 HUX SIIEMEHTHI.

3.6.1. Cmamuueckue 6ubaUOMEKU

Crarnyeckne OMOIMOTEKH (PaKTHUECKH MPENCTABIAIOT CO00M mporenyps! U GyHKINH,
BCTpanBaeMble BHYTPh MPOTPaMM, MOATOTABIMBAEMBIX CHCTEMaMH MPOTPAMMHUPOBAaHUS Ha
srare 00pabOTKM OTHX mporpamMM. Bce crarmueckne OMOIMOTEKH TMOAKIIOYAOTCA K



mporpaMmam, TOTOBSIINUMCS K BBIIOJHEHHUIO, POBHO OJWH pa3 B MOMEHT (POPMHPOBAHUS
pemakTopoM CBsi3edl TOJMHOW mporpaMMebl. [locie moAKIIIoueHUsT KOMIOHEHThI CTaTHYeCKOU
OMONMMOTEKH CTAaHOBATCS HEOTHEMJIEMOW YacThIO TPOTpaMMbl W B JATbHEHUIIIEM
pacrpocTpaHsoTcss BMecTe ¢ Hero. [IporpamMma, K KOTOPOH yXKe IMOKIIOYEHBI KOMIIOHEHTHI
CTaTHYECKON OMOTMOTEKH, MPUOOpETaeT HE3aBUCUMOCTh OT CaMoii 3Toi oubnmoreku. Ecinu B
OoubnmroTeKky OyayT BHECEHBI M3MEHEHUsS, BHOCUTh Kakue-Tr00 MapauieTbHbIe H3MEHCHHS B
MPOrpaMMy, UCIIOJIB3YIONIYIO HCIPABICHHYI0 OMOIMoTeKky He TpeOyercs. CBsi3b MPOTpaMMBbl
U OMOMMOTEKH TOCIEe MOJAKIIIOUEHUSI ATOW OMONMOTEKH K MpOrpaMMe pa3phiBacTCs. ITO
CBOMCTBO CTaTUYECKHX OMOIHOTEK SBIISETCS X HECOMHEHHBIM IMPEUMYIIIECTBOM.

Jpyroii CTOpOHO# pasppiBa CBS3M MPOTPAaMMBI M OUOJMOTEKM B MOMEHT UX
00BEMHCHHSI SIBIISICTCS TPYAOEMKOCTh HCIIPABJIICHUS TPOTPAMM B ClIydae, €CIH BHECCHHUE
M3MEHEHHI B OMOIHNOTEKY 00BSCHSIETCSA NCTIPABICHUEM CYILIECTBOBABIIEH B HEll OmIMOKU. DTa
TPYAOEMKOCTh CBsSI3aHa C HEOOXOAMMOCTBIO TIPOM3BECTH IOBTOPHYIO TOJHYIO COOPKY
MPOTPaMMBI U3 00BEKTHBIX MOYJICH U UCITPABJIICHHBIX OMOITHOTEYHBIX KOMITOHEHTOB.

CraTudeckoe MOJKIIF0UYEeHHE KOMIIOHEHTOB OMOIMOTEK K OOBEKTHBIM MOJYJISIM BEIET
K CYIIECTBEHHOMY POCTY OOBEMOB T'OTOBBIX MpOTrpaMM. B COBpEMEHHBIX YCIOBUSX, KOT/a
OMOIMOTEKH JJOCTUTIIN BHICOKOH CTENEHH Pa3BUTHSA, A0JsI KOMIIOHEHTOB OMOIHOTEK B 00beMe
TOTOBBIX TPOTPAMM YK€ TPEBBINIACT IMOJOBHHY 3TOTO oOBeMma. I[I0CKOIBKY HEKOTOPBIMU
CUCTEMHBIMH U CTaHIAPTHBIMH OUOIMOTEKAMU MOJB3YIOTCS MOYTH BCE TPOTPAMMBI, pa3Mephl
HEMPOU3BOIUTEIIEHO HCIIOJIb3YeMOU MaMATH, KaK B apXWBaxX MPOrpaMM, TaK W B TaMSTH
BBIYHCITUTEIIBHBIX MAIIVH IIPH BBIIIOJIHEHUHU TIPOTPAMM, MOTYT OBITh OYeHB OOJIBIITUMHU.

3.6.2. lunamuuecku 3azpyrcaemole OudIUOMEKU

KoMIoOHEHTHI TUHaMUUYECKUX OHOIMOTEK (IMHAMIYECKU 3arpyKaeMble KOMIIOHEHTHI U
OMOIMOTEKN) MOIKITIOYAIOTCS K IPOTPaMMaM 80 8peMs 8bINOIHEHUs IMUX npoepamm. B sTom
COCTOMT OCHOBHOE OTJIMYME JHHAMHYECKHX OMOJIMOTEK OT CTaTHYecKuX. KOMIOHEHTBI
JMHAMHYECKUX OMOIMOTEK HE CBSI3aHBI C MPOrpaMMaMH, KOTOPbIe K HUM OOpaliaroTcs, H
pacIpoCTPaHSIOTCS OTACTBHO OT HUX.

HekoTtopble nuHaMuveckue OHOJMOTEKH MOAKIIOYAIOTCS K MpOorpaMmaM B CaMoOM
HavaJie BBIMOJHEHUS MPOTPAMMBI TIPH €€ 3aIMCH B ONEPATHBHYIO MaMsTh BBIYUCIUTEIBHON
MamuHbl. Kakoi-mubo cBsi3u ¢ TeMm, OyAer B MmporpaMme peanbHOe oOpameHue K
KOMIIOHEHTaM OMOJIMOTEKH WIJIM HET, 37IeCh HE BO3HHKAeT. J[pyrue OMOIMOTEKH MOMagamT B
OTIEPaTUBHYIO MaMATh TOJBKO TOT/A, KOTJa MPOHCXOIUT peabHOe oOpalieHHe K KakoMy-
HUOYIb OJHOMY M3 WX KOMIIOHEHTOB (K KakKOW-IIMOO Mpoleaype WM (YHKIHH U3 ITHX
oubmmotex). OcBOOOXKIEHHE TaMITH s pasHbIX OMONMOTEK TakXKe MPOUCXOIUT IIO0-
pasHoMy. [lamsiTh MOXeT 0cBOOOXKIAaTbcs NUOO TOCTE 3aBEpPIICHUS BBITIOJHEHUS BCei
NporpaMMbl, JHOO MO YKa3aHHWIO TJIABHOW MPOTPaMMBbI, KOTOpas MPOCHTHAIM3UPYET, UYTO
HEKOTOpasi OubimoTeka OOJIbIIE UCTIONB30BaThCA ee He OyneT. Bo3MoxeH u BapuaHT, Korjaa
naMsTh, 3aHMMaeMas JTUHAMUYECKHM IOATPY)KCHHBIM KOMIIOHEHTOM, OyIeT OCBOOOXKICHA
HETOCPEICTBEHHO MOCIIE 3aBEPIICHHUS BBIOJHEHHS STOI0 KOMIIOHEHTA.

3arpy3ka TpH OOpamieHWH K KOMIIOHEHTY OWONIHMOTEKH HWMEET OIpeciiCHHbIC
NpeuMyIlecTBa Tepel 3arpy3Kodl TpH Hayaje BBINOJHEHHUs mOporpammbl. [lamsTe
BBEIYHCITUTEIIEHON MaIUHBI TIPU TaKOM METOJIe 3arpy3ke OMOIMOTEK WCIOJb3yeTcs Oolee
panroHaIbHO, HO ATOT METOJ ClOKHee Uit peanu3anun. OH TpedyeT au00 CyIIECTBEHHOTO
YCIIO)KHEHHUSI OTIEPAI[HIOHHOM CUCTEMBI, TMOO BHECCHHUS B IPOTPAMMBI CIICUATBHBIX YKa3aHUN
JUIs IMHAMHYECKOM 3arpy3KH, MOCKOJIBKY TOJIKO pPa3pabO0TYMK MPOrPaMMbI MOXKET TOYHO
3HATh, KOTJa MOoTpeOyeTcs 3arpy3Ka B MaMsATh TOW MM WHOW OMOMHMOTEKH (MM KaKOro-iroo



KOMITIOHEHTa OHMOIMOTEKH). T0YHO TakiKe TOJBKO Pa3spabdOTYMK MPOTrpaMMbI MOJKET TOYHO
3HATh, KOT'J1a MOKHO OCBOOOJIUTH MaMATh OT UCIOIB3yeMOM OMOIHOTEKH.

3arpy3ka TpH Hayaje BBIOJHEHHS MPOrpaMMbl MEHEe SKOHOMHO pacxXolyeT
OTIEPaTHBHYIO TAaMATh, HO TMIPOMIE pEATU3yeTCsl, TMOCKOJBbKY MOXET OBITh IOJHOCTBIO
aBTOMATH3UpPOBaHA, a 3aJada TaKOH JWHAMHYECKOW 3arpy3KH MOXET OBITh pelIeHa
KOMITIOHOBIIIMKOM IporpaMM (peaakTopoM cBsizel). Jljigs 3TOro JOCTaTOYHO B 3arojoBOK
IporpamMMbl JOOaBUTH NEepeueHb BCEX UCIOIb3yEMBIX B IporpaMMe OubianoTtek. Mimest Takoit
nepeveHb, KOTOPBI 0OBIYHO TIepeIaeTCsi KOMIIOHOBIIUKY B Ka4€CTBE OJJHOTO U3 TapaMeTpOB
€ro 3aIycka, OH MOXET OOECIeUuTh 3arpy3Ky BceX OHOIMOTEK B MaMATh IMEpell HadalioM
pabOTHI OCHOBHOM MTPOTpaMMBI.

CoBpeMeHHBIE CHCTEMBI TPOTPAMMHUPOBAHUS OOBIYHO AOMYCKAIOT 00a MeToaa paboThl
C JWHAMUYECKUMHU OWOIMOTEKaMH, a peIIeHHue 10 BBIOOPY KOHKPETHOTO METOoja
NPUHUMAETCS Pa3paboTYNKOM MporpaMMebl. B obrmiem cirydae, [utst pa3HbIX OMOIMOTEK MOKHO
BBIOMpATh pa3Hble MeToAbl. BBIOOp 3aBHCHT OT pa3MepoB OHONMOTEK M KOJHYECTBA
00paIIeHuii K X KOMIIOHEHTaM.

3arpy3ka JUHAMHUYECKUX OMOIMOTEK B OMEPATHBHYIO MAaMATh, OCBOOOXKIEHHE 3TOU
NaMsITH, a TaKXKe CBSI3bIBAHWE OCHOBHOM NpPOTPaMMbl M €€ JNaHHBIX C KOMIIOHEHTaMH
OoubmmoTtek (mporpamMMamM M JAHHBIMH) BBITIONHSACTCS OUHAMUYECKUM 3A2PY34UKOM. DTOT
3arpy3udK BXOJUT B COCTAaB OINEPALMOHHON CHCTEMBI M KOHTPOJIMPYET BCE OOpaIleHus: K
JMHAMAYECKH 3arpyKaeMbIM OMOIHMOTEKaM M MOJIYJSM, CUMTACT STH OOpamieHHs, a TaKkxKe
0CBOOOXK/IaeT MaMsITh, KOT/Ia KOJMYECTBO JICHCTBYIOMNX OOpAIIeHHI OKa3bIBAETCS PAaBHBIM
Hymro. [lepenaua QyHKIUM 3arpy3drika U3 CHCTEMBI NMPOTPAMMHPOBAHUS B ONEPAI[HOHHYIO
CHCTEMY I103BOJIMJIA 00ECHEeUUTh MOBTOPHOE HCIIOJIB30BAaHUE OMOIMOTEYHBIX KOMIIOHEHTOB
npu 00palmeHNH K HUM HECKOJIBKUX Pa3IMyHbIX mporpamm. Ecim nuaaMudeckas oubnmoTexa
yKe 3arpy>KeHa B MaMsTh, HET HEOOX0AUMOCTH 3arpyKaTh €€ MOBTOPHO. 3arpy34rK CIioCOOeH
OTCJI)KUBATh ABOWHBIE OOpALICHUS U 00eCTIeYnBAaTh TOCTYI K OMOIMOTEYHBIM KOMIIOHEHTaM
BCEM pabOTarOIIMM ITPOTPAMMAaM.

BeimonHenne QyHKOUA JUHAMHYECKHM 3arpy34dKoOM BO3MOXHO TOJBKO B TOM
cilydae, eCiM 3arpyxkaemas OMOIMOTeKa MM OOBEKTHBIA MOJIYIh HMEIOT OIpEeIEHHYIO
CTPYKTYpY, COoIepxkarnyo B cebe WH(OpMANHIO, HEOOXOAUMYIO JUISI TPAHCISAIMHA aIpecoB.
BobIIMHCTBO COBPEMEHHBIX PEIAKTOPOB CBSI3€H MOTYT paboTaTh B pekuMe (popMUpOBaHUS
Takux OuOnmmorek M Monyinei. HemocpencTBeHHas 3arpy3ka AMHAMHUYECKHX OOBEKTOB B
NaMsTh BBITIONHIETCS HACTPAMBAIOUIUM 3arpy3dMKOM, MPH STOM HX MpOrpaMMHasl 4acTb
OKa3bIBAETCSl TOCTYITHOM BCEM HCIIOJHSAEMBIM IpOrpaMMaM, a 4acTb, COZAEpKallas JaHHBIC
nyomupyercs Ul KaKIOW HCIOJHSAEMOW MporpaMMbl Tak, Kak OyATo OHa SIBJISETCS
eIMHCTBEHHOH MPOTrpaMMOH, HCTIONB3YIONIEH THHAMUYECKH 3arpy’kaeMble 00BEKTHI.

dopmat (aiiyioB TMHAMUYECKUX OMOIMOTEK MOJHOCTHIO 3aBUCHUT OT OINEPAMOHHON
CUCTEMBI, 0 H OMM30K K (op MATY UCHOJHAEMBIX (aiiiioB. B atm daiinbel (Tak ke, Kak U B
CTaTUYECKUX OMOIMOTEKaxX) BKJIIOUEHBI ONMHCAHHWS KOMIIOHEHTOB, YTO  MO3BOJISET
KOMIHMJISITOPaM aBTOMATHUYECKH KOHTPOJMPOBATh ONEPAaTOphl OOpaIleHuss K OMOIMOTEUHBIM
KOMIIOHEHTaM. B TO e BpeMsi Kakux-JIMOO KOMaHJA OOpalieHdss K ATHUM KOMIIOHEHTaM
KOMIHIJISITOPHI JJIs1 AMHAMHYECKUX OMOIMOTEK BCTaBUTh HE MOTYT. BMecTo HUX B pOTrpaMMBI
BCTaBJIAIOTCS KOMaHIbl oOOpameHus K (QYHKIMSIM ONEpaliOHHONW CHCTEMBI, KOTOpBIE
obecrieynBarOT 0OpaIIeHns: K KOMIOHEHTaM TUHAMUYECKUX OMOIMOTEK. DTH KOMaHbl MOTYT
BCTaBJIATHCS ABTOMATHYECKH, YTO TPEAINOJIAraeT MpOBEIEHHE ITUHAMHYECKOW 3arpy3Kd B
MOMEHT 3allyCKa OCHOBHOW MpOrpaMMbl, JHOO “BPY4YHYIO” CaMHM pa3pabOTYHMKOM
IPOTpaMMBbl, YTO OOECIEUUT pean3alUI0 JTUHAMHYECKOW 3arpy3KH B MOMEHT peallbHOTO



oOpamieHuss K OHMOIMOTEYHBIM KOMIIOHEHTaM. KOMITIOHEHTBI, K KOTOPBIM 3aBEPIIEHBI BCE
oOpaImieHus, MOTYT YAAJSAThCSA OMEPANMOHHOW CHUCTEMOW W3 MaMSATH MalluHbl. BHOBH OHU
MOTIA/IAI0T B MAMSATh TOJBKO IMOCIIE OYEPETHOTO PeaTbHOro OOpAIICHUS K HUAM.

JuHamudeckne OMONMOTEKH UMEIOT MHOXECTBO TPEUMYIIECTB Tepe]] CTATHICCKUMH.
Wx cocraBisromye He JOHKHBI BKIIFOUATHCS B COCTAB HCIIOJHSIEMBIX (haillIoB poTpamMm, 4TO
3HAYUTEIIFHO COKpallaeT WX pa3Mepbl. JTOTO MPEUMYIIECTBA yIaeTcs TOOUTHCS 3a CYET
pa3paboOTKH CIENHUATBFHOTO MEXaHW3Ma OIEPAlMOHHOW CHCTEMBI, KOTOPBIA BBIMOHSCT
MOIKITI0OUeHUE (PparMeHTOB OJHHUX MPOTPAMM K JIPYTUM B MOMEHT WX BBITIOJTHEHUSI.

W3BeCTHBIM HEIOCTATKOM JIMHAMUYECKUX OWONHOTEK SBISETCS 3aBUCHUMOCTH
MPOTPAMMHOTO OOeCTieUeHUsT OT OMOIMOTEUHBIX OOBEKTOB, HETIOCPEICTBEHHO HE CBS3aHHBIX
¢ 9TUM o0ecriedeHrneM, TO €CTh 3aBHCHMOCTh IPOTPaMM I0JIB30BATENICH OT HEU3BECTHBIX UM
JUHAMUYECKHX OuOMMoTeK. J[si BBIIOJSHEHHS MPOrpaMM, OCHOBAaHHBIX HA JUHAMHUYECKOM
MOJIKITIOYEHUN OMOIMOTEK, HEOOXOIMMO NMPUHUMATh CIICHUAIBHBIE MEpBI, TapaHTUPYIOIINE
HAJTMYUE BCEX HEOOXOTUMBIX OMOIMOTEUYHBIX KOMIOHEHTOB B COCTaBE TOW BBIYMCITHTEIHHOU
CUCTEMBI, TJ€ MPEANOaraeTcsi HUCHOJHATh ITH mporpamMMmbl. OTHOBPEMEHHO BO3HUKAET
3aBHCUMOCTh CaMOM JIOTHKH paboThl MpOTpaMM OT TMOJKIIOYAEMBIX K HeH OuOImoTek.
W3menenust B OMOIMOTEKAaX OCYIIECTBIISFOTCS CUCTEMHBIMH CPEJICTBAMU, HE 3aBUCSIIUMHU OT
pa3pabOTYMKOB MPHUKIATHOTO OOECIEYEeHHUs, a STH H3MEHEHHs MOTYT BJIMATH Ha paboTy
pOrpaMm, KOTOPBIE CAMU HE MEHSITUCH TEePE STUM TPOJAO0KHTEITHHOE BPEMSL.

ODTO 03HAYaeT, 4YTO HCIOJB30BaHME OUHAMHYECKHMX OMOIHMOTEK  Hajlaraer
00s13aTeNIbCTBA, KaK Ha HMX pa3pabOTUYMKOB, TaK M HA WX ToJb3oBareneil. Paspaborumk
MPUKJIATHON MPOTpaMMBI JIOJDKEH TIIATEIBHO TMPUACPKUBATHCS TPABHI, IMPEIT0KEHHBIX
pa3paboTunkamu OuOMMOTeK. B CBOIO oOuepenb, pa3paboTuMku OUOTUOTEK, BHOCS B
OMONMMOTEeKH W3MEHEHHsI, JOJDKHBI TMPEANPUHUMATH MEphl, 4YTOOBI OTH HW3MEHEHUS
MUHUMAJIBHBIM 00pa3oM CKa3bIBAIMNCh HA TPHUKIAIHBIX MPOrpaMMax, OCHOBAHHBIX Ha
MPEeIbIIYIIUX Bepcusx OnomuoTeku. OMHUM M3 Pe3yNIbTaTOB TaKUX MEp SBIISETCS TO, YTO B
COBPEMEHHBIX OMOIMOTEKaX MMEIOTCS CICIHAbHbIC OUOIMOTEYHBIE KOMIIOHEHTHI, KOTOPhIS
MO3BOJISIIOT TOYHO OTPEACTUTH BEPCUIO JAHHOTO OMOIMOTEYHOTO HAabOpa KOMIIOHEHTOB.

OnucanHoOe TMOBBIMIEHNUE YPPEKTUBHOCTH HCIIOIH30BAHUS MAMSITH BBIYUCIATEIHHOU
CUCTEMBI TIPOMCXOIUT 32 CUET YBEIIMUYCHHUS BPEMCHH BBITIOJHEHUS TIPOTPaMM, IMOCKOJIBKY Ha
JTUHAMHUYECKYIO 3arpy3Ky MPUXOAUTCS TPATHTh JOTIOJTHUTEIHLHOE BPEMSL.

3.6.3. Ocnognvle munvt 6udIUOMEK

Hukakas coBpeMeHHas cHCTeMa IPOrpaMMHPOBAaHUS HE MOXKET oOoiTHuch 0e3
BCTPOCHHBIX B Hee OHOJIMOTEYHBIX CpeAcTB. JlIs IIMPOKOrO  pacmpoCTpaHCHHUs
OMOIMOTEYHBIX CPENICTB B IPOTPAMMHPOBAHUN UMEIOTCS, 110 KpaifHel Mepe, IBE IPUYHHBI:

e HeoOXOAMMOCTb OKa3bIBATh MOJJIEPXKKY MPOTpaMMaM BO BPeMsI UX UCIIOJHEHHS Ha
BBIYUCIIMTEIILHON MalINHE,

e TMOTPeOHOCTh HAKAIUIMBATh TMOJIE3HBIE MPOTpaMMbl M TepelaBaTh UX IPYTUM
MIOJIb30BATENsAM,  HE  pacKpblBas  JeTalled  pealu3alud  aIrOpUTMOB,
3alpOrpaMMHUPOBAHHBIX B HUX.

[To ¢yHKIMOHATHPHOMY HAIOJTHEHHIO BCE HCIOJNB3yeMbIE B COCTaBE COBPEMEHHBIX
CHCTEM IPOTPaMMHUPOBAHUS OMOTMOTEKN MOKHO KJIACCH(PUIIMPOBATH CIEAYIONIUM 00pa3oMm:

e OHONMMOTEKH (QYHKIIHIA, TPOIELYpP U MAaKPOOTIPEICICHUH,
e OUOIMOTEKH KJIACCOB,
e OHOIMOTEKH KOMIIOHEHTOB.



3.6.3.1. Bubnuomexu ynkuuii, npouedyp u MakpoonpeoenieHuil

MHorue nporpamMMebl, IPOIIEANTNE KOMITUISIIIAIO, HYXK/IAI0TCS B MOIEPIKKE BO BpeMs
BbIMOJTHEHUs. [louTH Bce S3BIKM MPOrPaMMHUpPOBAHMS BKIIOYAIOT B Ce0S HEKOTOPHIE
AIIEMEHTHI, pean3alisl KOTOPHIX MOJpPa3yMEBaeT, YTO BO BPEMs BBIMOJHEHHS MPOTPAMMBI
JOJDKHA O0ECIeunBaThCs CBs3b C OMEpalMOHHOW cuctemoil. Hambonee HarisgHbIM
MPUMEPOM MOXKET OBITh TPUMEP peaU3aliy OIEPAIHA, CBSI3aHHBIX C BBOJOM H BBIBOJIOM
uHpopManuu. B KaXIOM s3bIKE MPOTPaMMHUPOBAHUS MMEIOTCS OTIEpATOPHl BBOJA/BBIBOJIA,
KOTOpBIE HE MOTYT OBITh peaM30BaHbl HUKAKUM 00pa3oM, KpoMe OOpaIleHuil K CHCTEMHBIM
nmporpaMMam, COOpaHHBIM B OMOJIMOTEKY, IPEICTABISIONIYI0 COO0N KOJUIEKITHIO OOBEKTHBIX
MoyJel, chopMHUpOBaHHBIX 3apaHee MpU pa3paboTKe camoro KoMmmistopa. EcrecTBeHHO,
9TO HET HHUKAKOW HEOOXOJUMOCTH B TOM. YTOOBI TPOTPAMMBI, BXOJSIIHE B TaKue
OubmmoTeku, ObUTM HAaNMCAHbI HA TOM K€ S3bIKE MPOrPAMMHPOBAHUSA, C KOTOPOTO BEIETCS
koM. OHaKo HE0OXOIUMO, YTOOBI KOMIIOHEHTHI OMOTMOTEKH OBLIM HAIMUCAHBI C
Y4ETOM TOTO, YTO K HHM MOTYT JeNaThCsi OOpalleHus W3 MporpamMM, HalHMCaHHBIX Ha
OTIPEJICIICHHOM SI3bIKE i KOMITUITUPYEMBIX KOHKPETHBIM KOMITHIIITOPOM.

bubnurorexku CBs3aHBI HE TOJBKO C IEJEBON MAIIMHOW M LEICBOW BBIYMCITHTEIHLHOU
CHUCTEMOH, HO JaXe C KOHKPETHBIM KOMITWJIATOPOM, KOTOPBIM BBIMIOJHSJIOCH HX
¢dopmupoBanne. OHAKO HEKOTOPHIE S3BIKM MPOTPAMMUPOBAHUS UMEIOT HACTOJIBKO OJIM3KYIO
CEMAHTHUKY BBI30BOB MPOIEAYP U MPEACTABICHUS TAHHBIX, YTO KOMITMISTOPHI TSl HUX MOTYT
CO3/1aBaTh MPOTPAMMEBI, KOTOPbIE MOYXHO BBI3BIBATH U3 MPOTPaMM, HAMMCAHHBIX HA JPYTHUX
SI3BIKAX.

Heo0xomuMoCTh OKazaHUSl CHCTEMHOW MOMJCPKKH MpOrpaMMaM, MpPOXOISIINM
00paboTKy B cucTeMax MPOrpaMMHUPOBAHHS, TMOBIUSIO HAa MEPBOHAYAIHLHOE HAUMEHOBAHHE
OnOIMOTEK, KOTOpBIE CHAauyala Ha3bIBAINCH OUOIUOMEKAMU CUCMEMHbIX Npocpamm WIH
oubIUOMEKaMu CMaHOAPMHBLIX NPOSPAMM.

[TapannensHo ¢ pa3paboTKOI CHCTEMHBIX OMOIMOTEK Havanack padoTa mo pazpadoTke
OMOMMOTEeK MPUKIAAHBIX TPOrPaMM, KOTOPBIE CO BPEMEHEM IPEBPATHIIUCh B HAKembl
NPUKIAOHBIX NPOCPAMM, TO €CTh B COBOKYITHOCTH MTPOTPaMM, MO3BOJISIOIINX BBITOJHUTH BECh
KOMILJIEKC omepanuii 1mo o0pabotke wHpopmaimu. [loTpeOHOCTh CO3MaHUS TPHUKIATHBIX
MaKeTOB CYIIECTBYeT I KaKIOW mnpukiaaHod obmactu. Hampumep, B oOmactu
MaTeMaTHYEeCKUX PAaCcYeTOB CO3[aHbl MHOTOUYHMCIIEHHBIE MAKEThl MPOTPaMM, JIUJCPOM Cpeau
KOTOpPBIX SBJSIETCA IAKeT, MNpPHHAIKANIMNA MEXAyHapoaHou [pynne Yucnenmwix
Aneopummos (The Numerical Algorithms Group). [NpukiagHbie mporpaMmbl, BXOJASIINE B
ATOT MaKeT, NMpeIHa3HaueHb! IS MMOJKII0UYEHHUS K IporpaMMam I0JIb30BaTeNeil, HaTMCaHHBIM
Ha s3bike Cu 1 pa3HbIx BapuaHTax si3bika @oprpan (Doprpan 77, @optpan 90, Doptpan 95),
IpUYeM JUIsl Pa3HBIX OINEpallMOHHBIX cucTeM u TpaHcisitopoB (Compag Alpha Tru64, IBM
RS/6000, Intel Linux pgf77, Intel Linux g77, Silicon Graphics IRIX). B momonnenue k
OOBIYHBIM pPACUYCTHBIM TpoTpaMMaM B TAKeT BXOJAUT HaObop u3 76 CTaTUCTUYECKHX
paciupeHuit Iy IPOBEACHUS MOACTUPOBAHUS U TIPUMEHEHUS MYJIbTUBAPHATUBHBIX METO/IOB
HEMapaMeTPUUeCKON CTaTUCTHKH ISl AJIEeKTpOoHHbIX Tabimu  Microsoft Excel s
onepanuonubix cucrem Windows 95/98/NT/2000/XP.

B Hayuno-uccnenosarensckom Beraucnurensnom nentpe MI'Y coznana Oubiamoreka
YHCJIEHHOTO aHAJIM3a JUTS UCTIOJIb30BaHus ¢ TpaHcisatopamu Pgf77 u pgcc ¢ s3pikoB doprpan-
77 u Cu, pazpadoranusiMu Portland Group/STM.

Co3aaHbl MaKeThl MPUKIATHBIX IPOTPAMM ISl aBTOMATU3AIMH OyXTalTepcKoro ydera
u 00paboTku (GuHAHCOBOW MHPOpPMAIK (MHOTHE W3 HHUX HCIOJB3YIOTCS ISl pabOTHI C



nporpaMMamMi, HalMCaHHBIMU Ha s3bIKe KoOoir). LlIMpoko M3BECTHBI MAKEThI MPHUKIATHBIX
nporpamm Juisi ynpasierus 6azamu qaHabiX (CYB/]) 1 n3naTenbcKkux cucTeMm.

B OubmmoTekn MOryT BKJIIOYATBCS HE TOJIBKO OOBEKTHBIE MOMIYIM CHUCTEMHBIX
mporpaMM, HO H  MakpoompexaeneHus. [lomaepikka, KOTOpas OKa3bIBae€TCsl UMW,
OCYILIECTBIISICTCSI HE Ha CTAagUH BBIIOJHEHHS TNPOrpaMM, a Ha CTagUH MX KOMIIMIISALUH,
MOCKOJIBKY MAaKpOOMpEAETICHUS M COOTBETCTBYIOIIME WM MAaKPOBBI3OBBI BCTaBIISIOTCA
HETIOCPECTBEHHO B TEKCTHI KOMITMIMUPYEMBIX ITPOTPAMM.

CoBpeMeHHbIe OMOTMOTEKH COAEpKaT Takke uHTepdelcHylo HHPOpMaLHIo,
NpeJHA3HAYCHHYIO IS YTEHHUS aBTOMATH3MPOBAHHBIMH CHCTEMaMH MpPOTPaMMHPOBAHUS.
Takast mHpOpMAIMA MOXXET HCIOJB30BAThCA IPU Tepenadye KOMIUJISATOPY CBEISHHH O
cocraBe BXOAAIMX B OuOmuoTeky mnpouenyp u ¢ynkuuid. OOpabareiBas 3T (ailibl,
KOMIHIJISITOP aBTOMAaTHYECKH TOJY4aeT BCIO HEOOXOAMMYI0 MH()OPMALHMI0 O KOMIIOHEHTaX
Oubmmoreku, mpuuyeM 5Ta HHGOPMAIMS MOCTABISIETCS B TEPMUHAX BXOIHOTO SI3bIKA
KOMOWiIsiTopa. TeM caMbIM aBTOp KOMITWJIMPYEMOW TpPOTrpaMMbl  U30aBIsS€TCS  OT
HEOOXO/JMMOCTH BCTaBJIATh B CBOM TEKCTHl OMUCAHUSA OWOTMOTEYHBIX KOMIIOHEHTOB —
byHKIUH, TpoLeAyp, a TAKKE KOHCTAHT U MIEPEMEHHBIX.

3.6.3.2. Bubnuomexu knaccoe

Crenyromum maroM B pa3BUTUN OMOJIMOTEK OKA3aJ0Ch CO3/IaHUE OMOIMOTEK KITacCoB
IJid CUCTEM MNPOrpaMMHPOBAHUS, OCHOBAHHBIX Ha O6’beKTHO'OpI/IeHTI/IpOBaHHBIX A3bIKaX
nporpammupoBanus (Cu++, Java). Bubnnorekn KiaccoB MOTYT MPEICTaBIATh COOOH

® COBOKYIHOCTHU HE3aBUCHUMBIX KJIACCOB,
® yiepapXuM KIaccos,
® HepapxuM MabIOHOB KJIACCOB.

[IpocTeie HAOOPBI OTIMCAHMUN KIIACCOB BCTPEYAIOTCS B CUCTEMaxX MPOTPAMMHPOBAHHS
Bce peke M pexe. Takue HaOOphI MOTYT OKa3aThCsl TOJIE3HBIMH, HO TOJB30BAThCS HMH
HEJIETKO, TaK KaK OHU OOBIYHO TIOXO CTPYKTYPHUPOBAHBI.

Hepapxudeckue OHOIMOTEKH  OKa3blBAlOT CBOMM  MOJB30BATEISIM  JIyYIIYHO
nojyiepkky. Yacto B OCHOBY HepapxXuil 3akiajblBaeTcs OJWH Hambojee OOIWiA Kiacc
(Object), a ocTanmbHBIE KITACCHI CTPOSATCS KaK MPOU3BOJHBIC OT Hero. OJHAKO TaKOH MOIX0.
MOJKET MPHUBECTH K BO3HUKHOBEHUIO MPOOJIEMBI ‘““KUpHOTO MHTepdeiica”. Ha Oosee BepxHUX
YPOBHSIX HEpapXHH JOJDKHA coOmpaThcs Oosiee obmast GyHKIIMOHAIBLHOCTh. TakuM o0pa3om,
00 UCXOMHBIN 0a30BBIN KJIACC OKA3hIBACTCS IMYCTHIM (TO €CTh MPHCYIEH aOCOTIOTHO BCEM
JJIEMEHTaM Hepapxuu oOIied (YHKIIMOHAIBLHOCTU BBIICIUTH HE YHAeTCs), JIMOO CTPOUTCS
aOCTpaKTHBIN KJacC C OrPOMHBIM HAOOPOM BUPTYaJIBHBIX (PYHKITHA.

[Tycroit 6a30BbBI KJIACC MPOCTO UMUTHPYET CBS3b HHKHHUX YPOBHEH HMEpapXuH MEXKIy
co00¥, (hakTHUYECKH K€ Takasi CBsI3b B JJAHHOM Cllydae OTCYTCTBYyeT. Hamuume BUPTyaibHBIX
GyHKIMH (MHOTA CEMAHTUYECKU AAJCKUX JPYr OT JApYyra) 3acTaBisieT npu (HOPMHUPOBAHUU
HIDKHUX YPOBHEH HepapXWu pealn30BbIBATH HMX BCE, JaXKe B TeX CilydasX, KoOrjaa Jyis
HEKOTOPOTO KOHKPETHOTO IMPOM3BOIHOTO KJIacca KOHKPETHbIC (YHKIIMM HE MOTYT OBITh
pean30BaHbl CKOJIBKO-HHOYAb 3)()EKTUBHO B BUAY HEBO3MOXKHOCTH MPHUIATh UM TIOJIE3HYIO
uHTepnperanuo. OTCYTCTBHE pealu3ali  XOTs Obl OJHOW BUPTYaIbHOW (QYHKIIHUU
npeBpaliaeT Kiacc B a0CTPaKTHBIHN, YTO OTPaHUYUBACT €T0 MCIIOIh30BaHHE.

Pemator momgoOHbIe TPOOIEMBI CO3IAaHUEM CHCTEM HEpapXvil, TO €CTh MOCTPOCHUEM
HAO0OPOB HepapXUUecKuX JepeBbeB (“7eca’”), KOTOpbIE MEKIY COO0OW HE CBS3BIBAIOTCS



HUKaKMMH OTHOLICHHUSIMU (II0 TakKOMy MPHUHIKIY IIOCTPOEHBI OHOmMnoTeka oSIL u
cTaHgapTHast Onbaroreka si3pika Cut+).

bubnuorekn 1m1abiI0HOB MOCTPOSHBI HA OCHOBE MMAPAMETPUUYECKOT0 MOTMMOpdu3mMa, To
ecTh TapaMeTpH3allMi THUIIOB, HCIIOJIb30BAaHMS THIIOBBIX MapameTpoB. bubmmoreka STL u
cTanmapTHas Ombiamoreka si3pika Cu++ mpencTaBisroT coboit Habopsl Hepapxuil MabIoHOB
KJIaCCOB.

3.6.3.3. Bubnuomexku KomnoHeHmog

bubnmorekn KOMIIOHEHTOB MpPEACTABISIOT cO0O0W pa3BUTHE TMOHATHA OUOIUOTEK
S3BIKOB TIPOTPAMMHUPOBAHMS HA OCHOBE Pa3BUTHI KOHIICTIIIUH Ki1accoB. KoMIIOHEeHTaM# Takux
OnOIMOTEK OOBIYHO SIBIISIOTCS 3aKOHYEHHBIE TPOrPAaMMHBIE MOIYJIH, U3 KOTOPBIX TOCTaTOYHO
JIETKO CTPOUTH HanOojee THUIMWYHBIE MPHJIOKEHHS, OTHOCAILINECS K CaMbIM IPOU3BOJIBHBIM
NPUKIAJAHBIM O0MacTsIM. BHOIMOTEKM KOMIOHEHTOB MOTYT BKIIOYAaTh B CeOS TeHEpaTOphI
OTYETOB, KOMIIOHEHTHI JJISI TOCTPOEHHS] CBOJHBIX TAOJHI], KOMIOHEHTHI ISl MOCTPOSHUS
rpa@ukoB W JuarpamMM, KOMIIOHEHTHI I CO3/aHus rpaduveckKux HUHTEP(EcoB.
bubnrorevynpie KOMIIOHEHTH UMEIOT 00Iee MPOrpaMMHOE PO U MPOCKTHPYIOTCS Ha 0aze
eIMHBIX APXUTEKTYPHBIX MPHHIMIIOB, YTO OOJIEr4aeT HMX COBMECTHOE HCIIOJIb30BaHHE,
COKpaIaeT BpeMst 00ydeHus [Tl pa3paboTIHKa.

KomnoHeHTbI, BKIIIOYaeMble B OMOIMOTEKH, IO UUHSIOTCS MPaBHJIaM HHKAICYIISIIHH,
TO €CTh UMEIOT OTKPBITHIE PeaTN30BaHHbIE UHTEP(ENCHI, a NeTaal peaTu3alii CKPHIBAIOTCS
BHYTpH OMOIHMOTEK M HE BUIHBI MOJIb30BATEIIM. YacTO KOMIIOHEHTHI MOCTABIISIOTCS B BUC
JBOMYHBIX MOJYyJIEH, YTO TO3BOJISIET CAeNarh MX OoJjiee HE3aBUCHMBIMU OT KOHKPETHBIX
CHCTEM IMPOTPaMMHUPOBAHUS M MCIIOJIb30BaTh B PACIpe/ieIeHHOM CHCTEMHOM OKPY)KEHUH, HO
IIPOTUBOPEYUT CTPEMIIEHUIO CHAENIaThb 3TH KOMIIOHEHTBbl HacTpauBaeMbIMM (cuOkumu). Jns
ynoOCTBa HCIONB30BAHUS HAJ KOMIIOHEHTAMH IIO3BOJIAETCS TPOBOJHUTH  OIEPAIHIO
KOHTEWHEpHU3alluH, TO €CTh MOMEUICHUsI B KOHTEHHEPHI, TOMyCKAIOIINe BHEIIHEE BU3YAIbHOE
npefcTaBieHne. Takue KOHTEHHephl TOJIEPKUBAIOT  Pa3BUBAIOUIYIOCS — TEXHOJIOTHIO
BU3YaJIILHOTO MporpammupoBanus (B ctuie “drag & drop”).

[TpumepamMu OHOAMOTEK KOMIIOHEHTOB SIBJISIOTCS PACIpPOCTpPaHSIEMble KOMITaHHEH
Microsoft oubmuoreku COM (Component Object Module) u DCOM (Distributed COM),
OMOIMOTEKH Pa3IMYHBIX KOMIIAHWH, MocTpoeHHbIe Ha ocHoBe cTanaapra CORBA (Common
Object Request Broker Architecture), OuGmHOTEeKH, BXOMAAIIME B COCTaB CEPBEPOB
npunoxennid J2EE u .NET.

CyMMupYys, MOXXHO TOBOPHUTH O TOM, YTO BCE COBPEMEHHBbIE OMOIMOTEKH JENSATCS Ha
JIBE KaTETOPHHU:

e OHONMMOTEKH, CBS3aHHBIE C KOHKPETHBIMH CHCTEMaMH IPOrpaMMHPOBAHUS, U
e OHONMMOTEKH, CBA3aHHBIE C KOHKPETHBIMH 33aJadyaMH, PEIIaeMBIMH C TTOMOIIBIO
BBIYUCIIMTENIBHBIX MAILIVH.

Takoe neneHHe HUKAaK HE CBA3aHO C TEXHUYECKOHW peanmu3aiueil OMOIMOTEYHBIX
cpenctB. Kak cucremHble (BKJIIOUasi CTaHIAPTHBIC), TaK W MPHUKIAJHBIE OMOIMOTEKH MOTYT
OBITh U CTATUYECKUMHU M TUHAMUYECKUMU.

3.6.3.4. Kpumepuu npoekmupoganus cmaHoapmHslx oudIUOmMeEK

CrannmaptHas OMONMMOTEKa S3bIKa MPOTPAMMHPOBAHUS SBISETCS B HACTOSIIEE BpeMs
00s3aTeNbHON ~ 4YacThlO  CHUCTEeMHOW  OuOmmoTekn. Bce  COBpeMEHHBIE  SI3BIKH
nporpaMMHUpOBaHusaA HYXAAIOTCA B HOAACPKKEC HWMCIONIHUXCA B HHUX CPEACTB, IMPHUYEM
MNoAACPIKKa UM HCO6XOIII/IMEI HMCHHO B IICPHUOJ BBIIIOJIHCHUA IPOTpaMM, MOJTYYCHHBIX IIYTEM



KOMIIWJISIIMKA € OTUX S3BIKOB. llpum mnpoexkrupoBaHuu J1rH000H CTaHAAPTHOHM OMOJHOTEKH
HEOOX0JMMO MTPUHUMATH BO BHUMAHKE €€ OCHOBHOE Ha3HAUYEHHE: ObITh UMCHHO CTaHAapTHOU
OUONMHOTEKON, TO €CTh OWOIMOTEKOW CPEeNCTB, HEOOXOTUMBIX O/l KAMNCOOU peanu3ayuu
JIAHHOTO sI3bIKa POrpaMMUpoBanus. YToObI OMOIHOTEKAa MOTIIa OKa3bIBaTh MOICPIKKY BCEM
M0JIb30BAaTEIISIM ATOTO SI3bIKA, OHA JIOJDKHA (mpedosanus no cocmaay).

e olecneunBaTh MOJJIEPKKY CBOMCTB SI3bIKa, HANPUMEp, YIPaBJICHUE NaMSTHIO U
npenocTaBieHue nHpopmaiyu 00 00beKTax BO BpeMsl BBIIIOJHEHHS TPOTPaMM;

® [PEIOCTaBIATh MHPOPMALMIO O 3aBUCAIIMX OT peaM3alliil acCHeKTax s3bIKa,
HarpuMep, 0 MaKCUMAaJIbHBIX pa3Mepax IebIX 3HAYCHUH;

® MPEeIoCTaBIATh (YHKUIUHU, KOTOPHIE HE MOTYT OBITh HAMHMCAHBI ONTHUMAIBHO IS
BCEX BBIYHMCIIUTEIFHBIX CHCTEM Ha JAHHOM SI3BIKE MPOrPaMMHUPOBAHUS, HAIPUMED,
(GYHKIMM BBIYMCICHHS KBaapaTHOTO KopHS SOrt() wmim mepechuUiok OJOKOB
namsatu memmove();

® [PEIOCTaBJIATH MPOTPAMMHUCTY HETPHBHAIBHBIE CPEICTBA, HA KOTOPHIE OH MOXKET
paccUMThIBaTh, 3a00TACH O TEPEHOCHMMOCTH TPOTpaMM, HampuMep, CpeacTBa
paboThI co criuckamu, (PyHKIMK COPTHPOBKH, TOTOKH BBOJIa/BBIBOIA;

® TMPEIOCTaBJIATh OCHOBY JUIS pAacUIMpEHHs] COOCTBEHHBIX BO3MOXHOCTEH, B
YaCTHOCTH, COTJIAIIEHUS M CPEACTBA MOMJCP)KKH, IO3BOJIIONINE O0ECHeUnTh
oTiepanyy sl JaHHBIX, UMEIOIINX OIpeJeNiieMble TIOIB30BATEISIMH THUIIBI, B TOM
K€ CTWJIE, B KOTOPOM OOECIIEYMBAIOTCA OIEpALlUU JUIsi BCTPOSHHBIX THIIOB
(HarmpuMep, BBOJ/BBIBON);

® CIY)XUTh OCHOBOH M TEOPETUYECKUM 0a3MCOM JAPYrHX OMOIHOTEK.

[Tpu MpPOEKTUPOBAHMH CTAHIAPTHBIX OUOJHOTEK CIIEAYeT YYMTHIBATh U OTPAHUUYCHHUS
Ha BKJIIOYCHHE B €€ COCTaB HEKOTOPHIX (MOXKET OBITh TOJIE3HBIX) AIeMEHTOB. Ecim kakoe-
HUOYIb CPEICTBO HE OKAa3bIBACTCS HEOOXOAMMBIM JJisi OOecreueHus: XOTs Obl OJHOTO W3
MEPEYHCICHHBIX CBOMCTB, OHO JIOJDKHO OCTaBaThCS 3a MpeaesiaMi CTaHIapTHOW OMOIHOTEKH.
Takue cpeacTBa MTO/OKHBI OBITh pPEaJM30BaHbl B paMKax JOTOJHHUTEIBHBIX OHOIMOTEK,
NpeIHa3HAYCHHBIX JJIS PEIIeHuUs 00Jiee KOHKPETHBIX 3a/1a4.

CpenctBa craHmapTHOW OWONHOTEKH JIOJDKHBI (mpebdoeanus no ceolucmeam
KOMNOHEHM06)

e OBITh BaXHBIMH WU JOCTYIMHBIMHU JJISI TPOTPAMMHUCTOB Pa3sHOW KBaJH(HUKAIINU, B
TOM YHCJIE JUTS CO3/IaTeiell APyrux OMOIHOTeK;

® UCHOJB30BaThCs (MPSIMO WIIM KOCBEHHO) BCEMH IMPOTPAMMHCTAMU JUIsl PEIeHHS
BCEX 3ajay, [UIA KOTOPBIX MpeqHa3HaueHa OuOnHnoTeka (CTPYKTYphl JaHHBIX H
AJITOPUTMBI 17151 pa0OTBI ¢ HUMU JIOJDKHBI UMETh 00We3HauuMblll XapaKkTep — CTeK,
ouepeib, CIHUCOK, ..., COPTHPOBKA, MOUCK, KOTTMPOBAHUE);

e ObITh HAcTONBKO d((EKTUBHBIMH, UYTOOBI y TOJB30BaTeiel OHOMMOTEKH He
BO3HUKAJIO TMOTPEOHOCTH 3aHOBO IMPOTPAMMUPOBATH OMOIMOTEUHBIE CPEACTBA
(ogppexmusnocmeb He MOMKHA YCTYHATh “pydHOMY” TPOTPAMMHUPOBAHHIO);

e OBITh HE3aBHCUMBIMH OT KOHKPETHBIX QITOPUTMOB WJIM NPEIOCTaBIATH
BO3MO’KHOCTh YKa3bIBaTh aJITOPUTM B Ka4eCTBE IapaMeTpa;

® OCTaBaThCS DJIEMEHTAPHBIMU, YTOOBI HE TepATh Y(H(HEKTUBHOCTH U3-3a MIJIULIHUX
YCIIO)KHEHHUH WIJIM TIOMTBITOK COBMECTUTH Pa3IHyuHbIe (PYHKIIUH B OHOM;

e OBbITh yHOOHBIMHU, DPPEKTUBHBIMH ©  OeszonacHbimu  (YCTOMYHUBBIMU K
HEMPAaBWIBHOMY  HWCIOJB30BaHMIO) B  OOJBIIMHCTBE THIUYHBIX  CIy4acB



HCIIOJIb30BAaHUs (MCHOJIb30BAaHME OHOJIMOTEKH HE [OOJDKHO IIPOBOLIMPOBATH
omuOKH, a HA000POT, CHIKATH UX BEPOSTHOCTH);
e o00namaTh JOCTAaTOYHOM  TONHOTOM  (3a6epuiennHocmvio) B TOW  CBOEH
(GYHKIMOHATBHOCTH, KOTOpPasi BKIIOYAIOTCA B OMOIMOTEKY, YTOOBI HU y KOTO HE
BO3HUKAJIO JKEJIAHUS YTO-TO 3aMEHHUTD WM JI0OTIPEACIIHUTD;
XOPOIIIO COYETAThCS APYT C APYrOM;
00naiate ynoOHOH 1 0€30MacHON CUCTEMOM yMOTUYaHUH;
MOIICP>KUBATH OOIENPUHATHIE CTUIIM IPOTPAaMMUPOBAHHUS;
00NasaTh CHOCOOHOCTBIO K PACIIUPEHHIO, YTOOBI pabdomams ¢ munami,
onpeodensaemMbiMUu NOIb308AMENEM MAK JHCe XOPOUO, KAK U CO GCMPOEHHbIMU
(6azosvimu) munamu (couemaemocms ¢ 6A308bIMU MUNAMU OAHHBIX U OA308bIMU
onepayusimu).

KnaccnueckuM mnpuMepoM TPOEKTHPOBAHUS OUOIMOTEYHBIX CPENCTB  SIBISAETCS
npuMep OubOIMOTeYHOW (YHKIMKM COpPTHPOBKH. B cranmaptHoi OHONIHOTEKEe sA3BIKA
nporpammupoBanusi Cu 3ta QyHkuus (B s3pike Cu (QyHKIUS COPTHUPOBKH peau3yeT
aJITOPUTM OBICTPOW COPTHPOBKHM M Ha3biBaeTcs (SOrt()) moiyuyaer B KauecTBe mapamerpa
(YHKIMIO CpaBHEHHUSI COPTHPYEMBIX 3JEMEHTOB, a HE HCIOJb3YeT JUIsl CPaBHEHHS KaKyo-
mnbo omepanuio s3pika Cu, Hampumep, omepamuto “<”. TeM cambIM, ynaercs JOOUTHCS
HEKOTOPO# OOIIHOCTH, TO €CTh BO3MOYKHOCTH COPTHPOBATH HEKOTOPHIE OOBEKTHI (JIOCTYITHBIE
C TIOMOIIBIO yKa3zarened, IepefaBaeMblXx (YHKIUM COPTUPOBKH B KauyecTBE JPYruX
MapaMeTpoB) HE TOJIHKO MO BO3PACTAaHUIO, HO M TI0 YOBIBAHUIO U, BOOOIIE, TIO TIPOU3BOJIBHBIM
KPUTEPUSIM. DTO MAKCUMAIILHO BO3MOXKHAsl OOIITHOCTH M1 si3bika Cu:

void gsort (const void * base, size_t nmemb, size_t size,
int (* compar)(const void *, const void *));

OnHaKo Y4YMTHIBAs, YTO 3aTpaThl Ha BBI3OBBI (DYHKIUHM TPU MPOBEACHHH KaXKIOTO
3JIEMEHTAPHOTO CPaBHEHHS JJIEMEHTOB MOT'YT B HEKOTOPBIX CIy4asX CTAHOBUTHCS CIHIIKOM
OoNbIIMMH, HAZO0 cTapathcsi HaiiTm Oonee »ddexkTuBHOE pemeHne. Benp B KaxaoM
KOHKPETHOM cliydae (Ui KaXJOTO KOHKPETHOTO THUIA JAHHBIX) MOXKHO HAaWTH Takoe
adpdexktuBHOE pemienue. JlOCTUTHYTH OOJBIIETO ymaercs TOJNbKO B si3bike Cut+, rae
KPUTEPHI CpaBHEHHUS i1 0000IIeHHONH (yHKIMH COPTHPOBKH SOrt () peamusyercs ¢
NoMOIIbI0 Tapamerpa madmona. YrtoObl 00o0OmeHHas ¢yHkuus coptupoBku SOrt(),
KOTOpasi JIOJDKHA  YIOPSJOYHMBATH IIEJble YHCIAa TI0 BO3PACTaHHIO, MPOHM3BOAMIA
YIOPSAOYCHHUs] IENBbIX YWUCed MO  yOBIBAaHHMIO, JIOCTAaTOYHO TMPHBICYb  IOHSATHE
(bYHKIIMOHATHLHOTO 00BbEKTA!

class IntGreater
{ public: bool operator(QQ(int x, int y) const { return x > vy; } };
int main
{ int x [1024];
............ // VHULIMaIM3aums
sort (& [0], &x [1024]); // OBBUHOE yNOopPANOUMBAHUE
sort (&x [0], &x [1024], IntGreater ()); // YnopsamoumBaHue MO yOHBAHUI

}

[Tpu TakoM KMCHOIB30BAaHUU PPEKTUBHOCTH IO CKOPOCTH BBITIOJIHEHUSI OyIeT Takoi
e, Kak ¥ TPy HAIMCAHUK COPTUPOBKHU IIEJIBIX YMCENl BPYUHYIO, @ PEaTbHO MOYKET 0Ka3aThCs
U BBIIIE 32 CYET YyJA4HOTO BHIOOpA aNropuTMa COPTHPOBKH. BBeneHunem (hyHKIMOHAIBHBIX
00BEKTOB JocTHraercs naxke Oonbiuilt dpdekr: dynkuus SOrt() Moxer copTupoBarh



OOBEKTHl JIFOOOM IMIPHUPOABLI U CIOKHOCTH II0 CBOMCTBEHHBIM TOJIBKO HMM KPHUTEPHUSIM
CpaBHEHUSI, IPUUYEM CaM aJITOPUTM OyJeT BHEIIHE BHITJISIIETh CAMBIM OOBIYHBIM 00pa3oM.

Hexotopbie TpeOoBaHMS KaXyTCsi NPOTHBOPEYALTUMH JpYr Opyry (Hampumep,
TpeOOBaHKE IEMEHTAPHOCTH U YA0OCTBA), HO €CIIM YTO-TO MOXHO CIENaTh MO-HACTOSIIEMY
yIoOHBIM, HE CJeIyeT OTKa3bIBaThCS OT OTOr0, TOJ MPEeIOroM HEIOCTaTOYHOM
DIIEMEHTAPHOCTH. VIMEHHO Takue COOOpaXeHHs TOCIYXWIN TPUUYNHOW BKIIOUEHHUS B
cTaHgapTHyto 0nbnnoTeky Cut+ Takux QyHKIHIA, Kak TeHEpaTOp CIydailHBIX YHCe. DTH e
CO00pakeHUs 3aCTABIISIOT OTOPACKIBaTh TPEOOBAHMUS HIIEMEHTAPHOCTH, €CIIH OHU TPUBOJAT K
HESICHBIM WJIM ONACHBIM YMOJTYAHUSM.

3.7. Cpeocmea Konghuzypuposanusn

OgHuM U3 BaXHEHIIMX CBOMCTB COBPEMEHHOH CHCTEMBI IPOrpaMMHUPOBAHUS
CTaHOBUTCSI BO3MOKHOCTh ATOHM CHCTEMbI Y4acTBOBATh HE TOJILKO B TIpOIEecCe pa3padOTKU
IIPOrPaMMHBIX KOMIUIEKCOB, HO U B IPOLECCE UX COMPOBOXKIEHHUS. YacTo CONMpOBOXKAECHUE
IIPOrpaMM OCJIOXKHSIETCS TE€M, YTO IpPH IIMPOKOM HCIOJIb30BAHHWU IPOrpaMM U HaJIUYUU
MHOTHUX [OJb30BaTeIed B IPAKTUYECKOM HCIOJb30BAaHUU OJHOBPEMEHHO HAXOIATCS
pa3NMYHBIE BEPCHM OTHUX IMporpamMMm. B 3To ke camoe Bpemsi pa3pabOTYUKA MOTYT
MIPOJIOJIKATH CBOKO pabOTy HA/l CO3JJAHMEM H OTJIAJKOW OUEePETHBIX BEPCHIl.

[IIupokoe BHEApPEHHWE MPOTPaMMHBIX CHCTEM B pa3MuYHbIC TMPHUKIATHBIE 00JacTH
NPUBETIO K Pa3HOOOpa3nio0 CIIOCOOOB NMPUMEHEHHUsI 3TUX cucTeM. [IOMCKHM myTeill CHMKEeHUs
3aBHCUMOCTH MPOTPAMMHOTO OOECIEYeHUsI OT KOHKPETHBIX IapaMeTpPOB OKPYKEHHUs, B
KOTOpOM 3T0 oOecriedeHne paspalaTbiBaeTcs U (PYHKIHMOHUPYET, NMPHUBEIO K MOIBITKAM
BBIHOCUTH OIHCAHUS TapaMeTPOB OKPYXKEHHs, a TakkKe pPEeKUMOB (POPMHUPOBAHUS W
MCII0JIb30BAHUS ITPOrPaMM 3a IIPEJIENbl ATUX CAMBIX IPOTPAMM.

BHuenpenue cpeacTB ynpaBieHHS KOHPHUTypanuen nuio MOCTENEHHO W K HACTOSIIEMY
MOMEHTY MOXHO BBLACIHTH YETHIPE CIOCO0a ympaBlieHHs KOH(PHUTypauuedl MmporpaMMHBIX
KoMmIutekcoB. K yka3aHHBIM BapuaHTaM yHpaBJieHUs KOHPUTypannuei OTHOCATCS:

KOH(HUTYpUPOBAHHUE U3 KOMAHTHON CTPOKH,

UCTIOJIb30BaHNE KOMaHIHBIX (haiiios,

paboTa B MHTEIPUPOBAHHBIX CPEAax ¢ MPOEKTaMH MTPOTPAMMHBIX KOMIIJIEKCOB,
HCIIOJIb30BAHUE CUCTEM YIPABJICHHS BEPCUSAMHU IIPOTPAMMHBIX KOMIUIEKCOB.

Pabota B pexxrMe KOMaHHOH CTPOKH IPEAIoJaraeT nociaeoBaTeabHoe oOpalieHe K
TE€M WIM MHBIM KOMIIOHEHTaM CHUCTEMBI IPOTPaMMHUPOBAHUS M TEpeaadyy UM IapaMeTpoB B
BUJIE NTOCIIEIOBATEILHOCTEN CHMBOJIOB, BXOJISIIUX B 3Ty KOMAaHAHYIO CTpOKy. Takoii crocod
paboThl  moApa3yMeBaeT  BBICOKYKD  KBAIM(UKALWIO  TOJIB30BATENST  CUCTEMBI
IPOrPaMMUPOBAHUS, KOTOPBIN JIOJHKEH TOYHO 3HATH BCE KOMIIOHEHTHI KOHKPETHOW CHCTEMBI
IpOrpaMMUPOBaHUs, HEOOXoAuMble Ui (HOPMUPOBAHHS HYXKHOW €My TpOTpPaMMBI,
HEOOXO/JMMBIE UM TapameTpbl, a TaKXkKe MPaBHIBHYIO IOCIEN0BATEIbHOCTh HMX BBI30OBA.
VYnpasinenue cOOpKOW MporpamMMBbl BeAETCS B 3TOM ciydae “BpyuHyro’. IlompzoBaTens
JOJDKEH TIOMHHTH BapUaHThl COOPKH MPOTPaMMBI, PEXHMBI, B KOTOPBIX BBIMOJHSJIOCH HUX
¢dopmupoBanue, ¥MeHa (aiiIoB, B KOTOPBIX pPa3MEUICHBI pPe3yabTaTbl pPabOTHl CHCTEMBI
IPOrpPaMMHUPOBAHUSL.

[Tomomb B CHWKEHHUHM TPYJOEMKOCTH (OPMHPOBAHUS TMPOTPAMMHBIX KOMIIJIEKCOB
OKa3blBa€T  BO3MOXKHOCTh  HWCIOJIB30BAHUS  KOMAHIHBIX  (ailloB,  cojaepKaIiux
MOCJIEIOBATEILHOCTH BBI30BOB KOMIIOHEHTOB CHUCTEM MPOTpaMMHUpOBaHMs. VX mpuMeHeHHe
O0CBOOOXK/IaeT MPOrPaMMHUCTOB OT 3alOMUHAHHUS MHOTHX TEXHHYECKHX JeTaled, KOTOpbIe



HYKHO TOYHO 3HaTh TOJIbKO HEMOCPEACTBEHHO B MOMEHT CO3JaHUs KOMaHAHOro (pamia. Bee
BapHalMu KOH(QUTYpAlMii MOXKHO I0JIy4aTh, HCIOJB3YS Pa3BHUTHIE SI3BIKA YIPABICHUS
3aJJaHUSMU COBPEMEHHBIX OIEPALMOHHBIX CHCTEM, HalpHMep, BO3MOXKHOCTH YCIOBHOTO
BBI30Ba MPOTPAMM CHUCTEMbI IPOTPAMMHUPOBAHUS MM 3HAYCHHUS TEPEMEHHBIX CHCTEMHOTO
OKPYKEHHS.

[IpumbikaeT K TakoMy crmocoOy ympaBieHHs KoH(purypamueid pabora B
MHTETPUPOBAHHBIX Cpeax pa3paboTKH MporpaMMHOTO oOecrieueHus. Takue cucTeMbl yMEIOT
paboTaroT C “npoexmom npocpammHoco Komniekca’, KOTOPBIA BKIIOYAET B ce0sl Bce (ailibl
KOMIUIEKCa (KaKk C TEKCTaMH IMpOorpamM, Tak U C OHOIMOTEYHBIMH MOIYISIMH), & TaKKe
peKUMBI MX 00paboTKu. MHTErpupoBaHHBIE CpEAbl MO3BOJISIOT THOKO TEPEeXOJUTh OT
OTNIAIOYHON KOH(UTYpali KOMIUIEKCOB K ONTUMHU3UPOBAHHON KOHQUTypaluH, YTO
o0Jeryaer mporece CONpOBOXKACHUS YKe pa3pab0TaHHBIX IPOTPAMM.

[lepeuncinennbie  crocoObl  yHpaBieHHUs OONAJAIOT CBOWMHU IPEUMYIIECTBAMHU
(mpoctoToif MM ymOOCTBOM), HO HWMEIOT OJHMH CYIIECTBEHHBIH HemocTarok. Mx
UCIIOJIb30BAHUE BO3MOXKHO TOJIBKO B TE€X Clydasx, KOTJa Haja pa3pabOTKoOM wuiu
COTIPOBOXKJICHHEM IPOTPAaMMHOTO KOMIUIEKCa pabOTaeT OJUH MPOTPaMMUCT (€CIIM TaKuX
IPOrpaMMHCTOB MHOTO, OHU JIOJDKHBI paboTaTh MOCIENI0BATENBHO JIPYT 3a IPYroM, cooomias
Jpyr Ipyry o000 BceX cIOelaHHBIX UMM HW3MEHEHHsX B mporpammax). OpHako B mocienHee
BpeMsi BCE€ 4Yalle NPUXOAMUTCS BUICTh, YTO pPa3pabOTKOM mporpamMMm (Tem Ooiee HX
COTIPOBOXKJICHHEM) 3aHUMAIOTCSl IIeNbleé  KOJUIEKTHUBHI  pa3zpaborumkoB. HWHorma »otu
KOJUJICKTHBBI padOTAIOT B paclpeeIeHHOM PeXHME B TII00aTbHON BEIYUCIUTEIHHON CETH.

PeanbHyl0 moMOIIP TakUM KOJUIGKTHBAM IMPU  YIPaBJICHUH KOHQHUTrypanuei
dopMHUpYyEeMBIX ~ MPOrPaMMHBIX ~ KOMIUIEKCOB MOTYT  OKa3aTh TOJIBKO  CIIEIUAIBHO
pa3pabaTbiBacéMble CHCTEMBI YIPABJICHUS BEPCHSMH MPOTPaMM. DTH CHUCTEMBI CIIOCOOHBI
BECTH IICHTPAJU30BaHHBIC 0a3bl JAHHBIX MPOTPAMMHBIX MPOEKTOB, K KOTOPHIM OOecredYeH
KOJUIEKTUBHBIN TOCTYI CO CTOPOHBI MHOTHX Pa3pabOTYMKOB OTHOBPEMEHHO.

3.8. Cucmembut ynpaenenus eepcuamu npoZPAMMHBLIX KOMNIAEKCO8

B HacTosiiiee BpeMsi MHOTHE CHCTEMBI ITPOTPaMMHUPOBAHKsI Hayalll BKIIOYATh B CBOW
COCTaB CHUCTeMbI ympaBjeHus Bepcusimu. Hampumep, B cocraBe cuctem Visual Studio
kommanuu Microsoft, umeercs cucrema Visual SourceSafe, mossossromas co3maBars 6a3bl
JIAHHBIX BEPCHii, BKJIFOYATh (haillbl B COCTAB BEPCUIl MPOTPAMMHBIX POEKTOB, OTCIICKUBATh
UCTOPUIO UX M3MEHCHWil, CPABHUBATh pa3IMYHbIC BEPCUU MEKAy coOoil. Mmeercs Taroke
OTIPE/ICNICHHBIN BBIOOP CHCTEM YIPABICHUS BEPCUSIMH, KOTOPbIE HE MHPHUBS3AHBI JKECTKO K
KaKoW-1100 CHCTeMe MPOrp aMMHPO BAHHSI, & MOTYT paboTaTh C JIFOOBIMH U3 HUX, BeAs 0a3bl
JIAHHBIX WK PEHO3UTOPUH (PaiiIOB, COCTABISIONIUX 3aKOHYCHHBIE TPOTPAMMHBIE KOMILJICKCHI.

Takue aBTOHOMHBIC CHCTEMbI YIPABJICHUS BEPCUSMH OOBIYHO YIOOHBI TEM, 4YTO
MO3BOJISIIOT BECTH YIPABJICHUSI BEPCHSIMU OCOOCHHO CIIOKHBIX MPOIPAMMHBIX KOMILICKCOB —
pacnpesielieHHbIX. DTH MPOrpaMMHBIC KOMILJIEKCHI HE TOJBKO pabOTaroT, HO M CO3/AIOTCS B
pacnpesielIeHHOM OKPY)XEHHH, B KOTOPOM pa3Hble HPOTPaMMHCTBI pabOTAIOT C pa3HBIMH
CHCTEMaMHU TPOrPaMMHUpPOBAHUS, CO3JaBas OTHOCUTEIBHO HE3aBHCHUMbBIE KOMIIOHEHTHI
eIMHOW CIOKHOW TMporpammbl. B 3THX yCIOBUSIX OCOOEHHO Ba)KHO, YTOOBI p BoTa ¢
pero3utopueM (ailyioB Belach B CETEBOM PEKUME C BO3MOXKHOCTBIO OJHOBPEMEHHOTO
JOCTyna ¢ MHOTUX pabounx MmecT. Takol ceTeBOil perno3uTOpHil HAaYMHAET WUIPaTh POIb
INpOrpaMMHOTO CepBepa, a pado4yme MecTa OKa3bIBAIOTCS KIMEHTaMHu 3Toro cepsepa. [Ipu
3TOM KIIMEHTBl MOTYT OBITh CaMbIMH pPa3HOOOpa3HBIMH, OHM MOTYT PadOTaTh C pPa3HBIM
anmapaTHbIM oOeclieueHHeM, C pPAa3HbIMH OMNCPALMOHHBIMH CHUCTEMaMH, C pPa3HBIMHU
CHCTEeMaMH mporpaMmmupoBaHus. Heo0XoauMo JHiib, 4TOObI CHCTEMa YIPABJICHUS BEPCUSIMH



MoOIJla B3aUMOJEHCTBOBATh CO BCEMH HHMMH IO €AWHBIM, MOHSITHBIM IJISI BCEX IIPpaBHUIIaM.
HMMeHHO Tak M paboOTalOT Jydllne M HaumOOJiee HCIOJIb3yeMbIe CHCTEMbI YIIPaBICHUS
BEPCUSIMH, KOTOPBIC CIIOCOOHBI MOJICPKUBATH IO HECKOJBKUX JECSATKOB OINEPaIlMOHHBIX
CHCTEM M HECKOJBbKHX THICSY KJIMEHTOB, OJHOBPEMEHHO palOOTAaIOIIMX HaJ CO3/aHHEM
eIMHOTO MPOTPAMMHOT0 KOMILJICKCA.

Cpean KOMMEpYECKMX CHUCTEM HauOojiee M[IMPOKO HCIIOJB3YIOTCS  CHCTEMbI
yIpaBJCHUsT JKU3HEHHbIM 1uKiIoMm mporpamm Peforce SCM (Software Configuration
Management) u IBM Rational ClearCase. B 3amady 3Tux cuCTeM BXOJHUT CO3JaHHE H
U3MEHEeHUE KOH(UTypamui MmporpamMm, MX KOMIUICKCHPOBAHHE, PETHCTPAIMs MOCTaBOK, a
Tarke oOecrevYeHue IMOBTOPHOIO HCHOJIBb30BaHUsl mHporpamMMm. Ha KIMEHTCKHX MecTax
pasperaercsi HCIOJB30BaTh BCE HaMOOJIee paclpOCTPAaHEHHBIC OTEPALMOHHBIE CHUCTEMBI
(Windows, UNIX, Linux, mainframe z/OS), a taxxe Hanbojice COBpEMEHHBIC CHCTEMBI
paspabotku, Bkimoyas Rational Application Developer, WebSphere Studio, Microsoft Visual
Studio .NET, Eclipse.

[IIrpoko M3BECTHBI H CBOOOIHO PACIPOCTPAHSAEMBIC CUCTEMBbI YIIPABICHHS BEPCUSIMHU,
cpenn KoTopbix Junepom siBisiercs cuctema CVS (Concurrent Versions System). CepsepHast
YacTh CHUCTEMbI MOXKET padoTaTh TOJ YIPaBICHUEM JIIOOOTO BapUaHTa OIEPAI[HOHHON
cucrembl UNIX — FreeBSD, Linux u ap. Kinuentckue yactu pabOTaloOT MO yIpaBicHHEM
UNIX cucrem, a taxxe cucreMsl Windows.

Cucrema CVS mnoanepxuBaeT WCTOPHIO JIepeBa KaTalOTOB (PEMO3UTOpHs) C
UCXOJHBIM KOJIOM, paboTasi C IMOCIeI0BaTeIbHOCTRI0 M3MeHeHMi. Kaxaoe W3MeHeHHe B
(aiinax perno3uTopusi MAapPKHPYeTCs MOMEHTOM BpPEMEHH, KOrja OHO OBbUIO CJETaHo, U
UMCHEM TI0JIb30BaTeNs, COBEPUIMBIIMM H3MeHeHHe. OOBIYHO YENOBEK, COBEpPIIMBIIAN
U3MEHEHUE, TAKKe MPEJIOCTABIISCT TEKCTOBOE ONMUCAHUE MPHYUHBI, IO KOTOPOH MPOU30IILIO
n3menenue. Cucrema CVS MoKeT 0TBeuaTh Ha TaKUE BOIIPOCHI:

Kto coBepmimt qanHoe n3MeHeHUE?

Korna onu ero coseprmim?

3adeM OHHU 3TO cleanu?

Kakwe eme n3MeHeHUs! IPOU3OIILIH B TO )K€ caMoe BpeMsi?

TouHO Tak e, KaK KHUTY BBIITUCBHIBAIOT U3 OMOIMOTEKH, CIeNyeT CHayaia MOJTY9YuTh
U3 peno3uTopusi pabouee AEPEeBO KATAIOTOB. BOJBIIMHCTBO 3TUX (ailioB — paboune KOMUU
HCXOJIHBIX TEeKCTOB. OJHAKO caMblil MEPBBIA MOJKATAIOT UMeeT apyroe HazHadeHue. CVS
UCTIOJIB3YET €ro JUIsl XpaHEHWs JOTOJHHUTENBbHOW HMH(POpPMAUU O KaxaoM (aiiine B 3TOM
KaTaJiore, YT00bI ONpeeNATh, KakKiue N3MEHEHHsI BHECEHBI B HUX C T€X MOP, KaK UX W3BJICKIIH
U3 pENo3UTOPHUSL.

[Tocne TOrO, Kak paboyee AEPeBO KaTaJOTOB CO3/aHO, MOXKHO pPEIaKTHpPOBATh,
KOMITMJIMPOBATh U MPOBEPATH HaxoJsmIuecss B HeM (aiinbl. Tak kak Kaxaplid pa3padoTuuK
UCIIOJIb3YeT COOCTBEHHBIN paboumii KaTanor, U3MEHEHUs, KOTOPhIE JeNIaeT KaK/blid U3 HUX B
CBOEM KaTaJlore, HE CTAaHOBATCS AaBTOMAaTUYECKM BHUAMMBIMH BceM oOcTalbHbIM. Korma
U3MeHeHHst OyayT MpPOBEPEHbl, HUX HAI0 3aguxkcupoéamv B PEMO3UTOPHH W CAETATb
JIOCTYITHBIMU OCTaJIbHBIM.

[lepen Tem, kak (UKCUPOBATh U3MEHEHUs, HEOOXOIMMO, YTOOBI MCXOJHBIE TEKCTHI
ObUIM CHHXPOHHU30BAHbI CO BCEMH HW3MEHEHHSIMHU, KOTOpPBIE CJENalld OCTaJbHbIE YJICHBI
rpynnsl. [lepen ¢ukcamueld cuctemMa 3amycKaeT TEKCTOBBIA PENAaKTOp W MPOCUT BBECTH
OIHUCAHUE U3MEHECHHUI.



Cucrema CVS Mo3BOJIET Y3HATH, KAKME U3MEHEHUS BHECIH APYTrHE Pa3spaObOTUHUKH.
KypHanpHble 3aIIICH BBIBOAATCS Ha SKPaH B OOPATHOM XPOHOJIOIHUYECKOM MOPSAKE, HCXOSI
U3 MIPEIOJI0KEHHUS, YTO HEJTaBHUE U3MEHEHHs 00Jee HHTEPECHBI.

Cucrema CVS oOpamaercs ¢ go0aBieHreM U ynaieHueM (ailioB Tak ke, Kak U C
NPOYMMH HW3MEHEHMSMH, 3alUChIBAsi TaKHe COOBITHS B HCTOpUM (aiiioB. DaKTHUECKH,
CHCTEMa COXpPaHSET MCTOPHIO KAaTaJllOTOB BMECTE C MCTOpHEN (aiijioB, OJHAKO, CUCTEMa HE
CUMTAET, YTO BCE CO3JaHHBIE (hailsIbl TOJHKHBI OKa3aThCs MOJ €€ KOHTPOJIEM; 3TO HE TaK BO
MHOTHX ciy4dasx. Hampumep, He TpeOyercsi 3aluchIBaTh HCTOPUIO M3MEHEHNH OOBEKTHBIX U
BBITIOJTHAEMBIX (DaliJIOB, MOTOMY YTO HMX COJECPKMMOE BCETJa MOXKET ObITh BOCCO3/aHO U3
UCXOIHBIX (haiisioB.

UroObl ymamuTh (aiin M3 MpOeKTa, €ro momedaroT Uil ynaneHus. Duxcarws
MOMEYEHHOTO (paiiina He YHHUTOXKAaeT MCTOPHIO 3TOro (pailma — K HeHW mpocTo JA0OaBIsSETCS
emnie ojaHa penakuus (“He cymiectByeT’). B perno3utopuu no-npexxHeMy XpaHsSITCS BCE 3alHUCH
00 3TOM (haiine, U K HUM MOKHO 0OpaIiaThCs Mo JKEIAHUTO.

CVS oObenuHsier M3MEHEHHs, CJAETaHHBIE Pa3HBIMU paszpaborunkamu. CuTyarms
IPOCTa, €CIM M3MEHEHHUs OBbUIM COBEPLICHBI B pasHBIX ydacTkax Qaiina, HO MOXeT OBbITh
U3MEHEHa OJHa M Ta JXK€ CTPOKa, 4TO HasbiBaeTcst kougaukmom. CVS He NOHUMAeET
CEMAaHTUKU NPOTPaMMBI, OHA OOpaIIaeTCsi ¢ HCXOTHBIM KOJIOM IMPOCTO Kak C JIEPEeBOM
TeKCTOBBIX (paiiioB. Ecnu onuH pa3paboTuuk n00aBiisieT HOBBIM mapamerp B (DYHKUIHIO U
UCTIPABJISIET BCE €€ BBI3OBBI, MOKA JIPYro pa3padOTYMK OJHOBPEMEHHO I00aBIISIET HOBBIN
BBI30B 9TOM (PYHKIMHU, U HE MEPEaaeT el 3TOT HOBBIM MmapaMeTp, YTO OMPEACTICHHO SBISETCS
KOH(MIUKTOM (JIBa M3MEHEHUsSI HeCOBMeCTHMEBI), To cucrtemMa CVS He coobmmut 06 stom. Ee
MOHUMaHUe KOH(PIIMKTOB CTPOTO TEKCTYaJIbHO.

Ha mnpaktuke, oxHaKo, KOHQUIMKTBI CIy4aroTcss penko. OObIYHO OHHM MPOHMCXOIST
MOTOMY, YTO JBa YeJOBEKA IBITAIOTCS CHPABUTHCA C OJHOW M TOHM e MpoOJIeMOM, TIOXO
B3aMMO/ICHCTBYs Mex 1y coOoii. [IpaBuibHOE pacpeeneHue 3a1a4 MeXIy pa3padoTInKaMu
YMEHBIIAET BEPOSTHOCTh KOH(IINKTOB.

MHor#e cucTeMbl KOHTPOJIS BEPCUIl MO3BOJISIOT Pa3pabOTUHKY Oiokuposams (Haili,
Npe0TBpaIlas BHECEHHE B HETO M3MEHEHHUH 710 TeX MOp, MOKa ero cOOCTBEHHbIE N3MEHEHHS
He OynyT 3aduKcUpoBaHbl. BJIOKMPOBKM YMECTHBI B HEKOTOPBIX CHTYallUiX, HO UX
UCTIOJIb30BaHME HE BCETJa Jyullne, yeM ucnoibszoBanue CVS 6e3 O10kupoBok. M3meHneHus
00BIYHO O0BenuHSAIOTCT 0e3 mpobieMm, a pa3paboTUYMKK HHOTHA 3a0BIBAIOT yOpaTh
OJOKHPOBKY, B O0OMX CiIydasx SIBHOE OJOKMPOBAHUE NMPHUBOJIUT K HEHYKHBIM 33JI€PIKKaM.
Bonee Toro, GIOKMPOBKM MPEAOTBPAIIAIOT TOJIBKO TEKCTyalbHBIE KOH(IUKTHI — OHU HUYETO
HE MOTYT IMOJIeNaTh C CEMAaHTHUYECKUMH KOH(IMKTaMU THIAa BBIIICONMCAHHOTO, KOTJa JiBa
pa3paboTynKa pelaKTUPYIOT pa3HbIe (aiiibl.

B Hacrosmuii MOMEHT akTHBHO BeIeTCS pa3paboTKa HOBOTO MpoekTa Subversion,
VUUTBHIBAIOIIETO TOJIOXKHUTENbHBIE CTOPOHBI cucTeMbl CVS. OH Oyaer pacnmpoCTpaHSThCS C
MCXOJIHBIMU TEKCTaMH TI0 CBOOOTHOH JIUIICH3HH.

3.9. Cpeocmea omnadku u mecmuposanus nPoZpamm

Jlrobast mose3Hast mporpaMma MOXET COJIepXaTh OIIMOKM Jaxke MOocie ee Meperaqu
noJsib3oBaTensiM. UToObl yMEHBIIUTH YHCIO OIMMOOK B MpoTrpamMMax, eIe Ha JTare
IPOrpaMMHUpPOBaHUs (10 OOBETUHEHUS C JPYTUMH KOMIIOHEHTaMH CO3/IaBAeMOT0 KOMILIEKCA)
pa3pabOTYMKH MMPOBOJAT HAJl CBOMMH MPOTPaMMaMHU ITUKII OTIA/IKH:

® DACCTaBJIAIOT OMNEPATOpPHl BBIJAYM IMPOMEKYTOUYHBIX pE3yJIbTaTOB  pabOTHI
IIPOrpaMMBlI,



® JCCICAYIOT COAEPXKHMOE MaMATH, 3aHITOM KOMaHJaMHM WIH JaHHBIMHU
TECTUPYEMOM (OTIAXKUBAEMOI) IPOTPaMMBI,

® [IPUMEHSIOT aBTOMaTU3UPOBAHHBIE CPEJCTBA OTJIAAKU U TECTUPOBAHUS (JIBONYHbBIE
Y CUMBOJIbHBIE OTJIATUUKH).

[TepBbIit MeTOA MpeaNONaraeT MOJHOCTHIO “pydHOE” yIpaBieHUEe oTiaakou. Peanusys
ero, MPOrpPaMMHUCTBI CaMHU OTIPENENIAIOT MECTa B MPOrpaMMe U HOMEHKIATYPY HMEepEMEHHBIX,
3HAYEHUsI KOTOPBIX OyIyT BBIAABATHCS BO BHEIIHHUM (aiin (Win Ha AucIuiel). DTO OAWH U3
CaMbIX MEPBBIX METOJIOB OTNIAAKH rporpamM. OH J0 CHX MOP HCIIOJIB3YETCS IPU OTIA/IKE, KaK
HEOOJIBIINX MPOrpaMM, TaK M KPYIHBIX OTJIaJ0YHBIX KOMIUIEKCOB. MHOTIAa MpOrpaMMUCTEI
OCTaBJISIOT OTJAJOYHBIE OTIEPATOPhI B TEKCTaX MPOrpaMM U IMOCIe Mepeadn 3TUX MPOTrpaMM
MOJIb30BaTENsIM. B Takux ciydasx OTJIaJ0YHBIE OMNEPATOPHl BCTABJSIOTCA B YCJIOBHBIE
OTIepaToOpPbl, KOTOPbIE BBHIMOJHSAIOTCS MPH BKIIOYEHHH CIEIUAIBHOTO OTIAJ0YHOTO PEXHMa
BBITIOJTHEHUS TIPOTPAMM.

Bo3MoxHOCTH BTOpPOrO MeToja — TMOJIydeHHs HHGOPMAIMH U3  COJAEPKUMOTO
obyacTeil mamMsTH, CBSI3aHBI CO CIIOCOOHOCTHIO MHOTHX OIEPALMOHHBIX CHUCTEM BBIJIABATh
Takyl0 WHGOpMAIMIO B MOMEHT 3aBEpIIEHUS pPa0OThl MPOTPaMMbI, B YACTHOCTH, IPH
BO3HMKHOBEHHWU  HEIMEPEXBATHIBAEMON  HMCKIIOYUTENBHON  CUTyallMd.  BOJIBIIMHCTBO
KOMIHIJISITOPOB M PENAKTOPOB CBsi3ed B CcBOeH pabore (OpMHPYIOT TaOMUIIBI, B KOTOPBIX
00BEKTaM MTpPOTpamMM COIOCTABJICHbI 30HBI TMAMATH LEJIEBOH BBIYMCIUTEIBHON CHCTEMBI.
Takue TaOnuubl OOBIYHO HA3BIBAIOTCS TAOIMIIAMU TIEPEKPECTHBIX CCHUIOK (MHOTAA B HUX
YKa3bIBAIOTCS HE TOJIBKO MECTA, TJE ONPEAEISIIOTC 00BEKTHI IPOTPaMMBbI, HO M HOMEpPa CTPOK
TEKCTa, B KOTOPBIX 3TH OOBEKTHI MCHONB3YIOTCs). [0 CBemeHMsIM, CoAepKaluMCsl B ATHUX
TaOJIMIIAX JIETKO COTOCTABHTH BBIJABAEMYIO OIIEPAIIMOHHON CHUCTEMON WH(POpMALUI0 |
3HAYEHUS IEPEMEHHBIX MPOTPAMMBI.

OpHako B COBPEMEHHBIX CHCTEMax MPOTpaMMHUPOBaHUs Hanbosee yJOoOHBIM U YacTo
UCTIOJIb3yEMBIM KOMIIOHEHTOM, O0ECIeYHBAIONIUM OBICTPYIO OTJIAAKY HPOTPaMM, SBISETCS
OTJIAQJYHMK, TO €CTh MPOTPAMMHBI KOMIOHEHT, KOTOPBIH MO3BOJISIET BBHIMOJHATH OCHOBHBIC
3aJ1auM, CBSI3aHHBIE C OTCIIC)KMBAHNEM X0/1a BHITIOIHEHUsI O0BEKTHOM MPOTpaMMBI.

[TpumeHeHne oTIaTYNKa OOBETUHIET BOZMOXKHOCTH IBYX JPYTUX METO/IOB OTIAIKU U
JIOTIOJTHUTEIFHO TIO3BOJISIET:

® [IPOBOJUTH I[IOLIArOBOE BBIMOJIHEHUE OTJIAXKMBAEMOM IporpaMMbl Ha OCHOBE
[1aroB MO MAalIMHHBIM KOMaHJaM, CTPOKaM TEKCTa WM OIllepaTopaMm BXOJHOTO
A3bIKa (MHTErpanus ¢ TEKCTOBBIM PEJAKTOPOM);

e BBINOJHATH OTJIAKMUBAEMYIO IPOTrpaMMy A0 JOCTHIKEHHS €0 OJHOM U3 3apaHee
3aJJaHHBIX TOYEK OCTAaHOBKHU (WJIM JIO Kypcopa TEKCTa);

e  BBINOJIHATH OTJIAKUBAEMYIO IPOTPaMMy 10 BO3HUKHOBEHUS CUTyallUH, B KOTOPOU
OKa3bIBAETCS] HCTUHHBIM HEKOTOPOE JIOTMUECKOE BBIPAKEHUE HAJl IEPEMEHHBIMU U
ajZipecamy MporpammBbl;

® [IPOBOJUTH TPACCUPOBKY U OOPATHYIO TPACCHPOBKY PabOTHI POTrPAMMBI;

e BbBJIaBaTh JMArHOCTHYECKHE COOOIIEHHS B TEpMUHAX BXOJHOTO  S3bIKA
OTJIA)KUBAEMOM POTPaMMBI;

e [pocMaTpuBaTh (a MHOTJAa U M3MEHATH) 3HAUYEHUS INEPEMEHHBIX MPOrpPaMMBbl U
COJIEpKUMOE 00J1acTel MaMsITH, 3aHITHIX IPOTPAMMOIA;

® M3MEHATh TEKCT OTJIAKMBAEMOI IPOrpaMMBI (C IOMOILbIO TEKTCOBOTO PEIAKTOPA)
U NIPOJ0JIKATh OTJIAJIKY O€3 IOJIHON MePEeKOMITHIISIIUH.



IlepBoHayanbHO OTJIAAYUKKA BBINOJHSJIKWCH B BHJAE aBTOHOMHBIX IIPOTrPaMMHBIX
KOMITOHEHTOB | IIPEJICTABIISUIN cO00H dgouunbie OTnaquuky. Takoe Ha3BaHWE BO3HHUKIIO M3-32
TOrO, YTO OHM pPabOTadM C JBOWUYHBIM NPEICTABICHUEM MPOrpaMM, B TOYHOCTH
COOTBETCTBYIOLIIMM TOMY IMpPEJICTABICHHIO, KOTOPOE HMMEIOT MNpPOTPaMMBbl, HUCIOJTHSIEMbIC
anrmaparypoi.

Cumeo.1bHble OTIATIMKA MTO3BOJISIOT BECTH OTIAAKY B TEPMUHAX MCXOJHOTO SI3BIKA, A
HauOOJIBIIYI0 OT/AA4y OT HHX YAAeTCs IMOJIy4aTh B TE€X CHCTEMax NpPOTPaMMHPOBAHHS, TIE
CHMBOJIbHBIE OTJIQJ]MMKH WHTETPUPOBAaHBI B OOLIyI0 Cpeay pa3paboTKu mporpamm. B
HACTOSIIIEe BPeMs OTIIauMKaM MOACPIKKA OKa3hIBACTCs, KAK CUCTEMOW MPOTrPaMMHUPOBAHHUS,
TaK W amNiaparypodl BBIYMCIMTENBHBIX CHUCTEM, B CHUCTEMbl KOMAaH]| KOTOPBIX OOBIYHO
BBOJISITCS CIICLUAIBHBIC KOMaH/IbI, 00Jieryaromiue padboTy OTIaJuuKOB.

B wuHTErpHpoBaHHBIX cCpelax pa3padOTKH CUMBOJIBHBIC OTJIQIYUKU IOJYYHITH
BO3MOXKHOCTh 00Jie€ TECHOTO B3aMMOJCWUCTBHS C JPYIMMH KOMIIOHEHTaMH CHCTEM
NPOrpaMMHpPOBaHMs, TPEKAE BCETO C TEKCTOBBIMU PENAKTOPAMH, KOMITWIIATOPAMH U
penakropamu cBsizeil. OT TEKCTOBBIX PEJAKTOPOB TPeOYeTCsl TOMOIIb MPU PACCTAHOBKE TOYEK
OCTAQaHOBOB U OIPEICICHUM JICJICHHS TEKCTa Ha OTICIbHbICE CTPOKH MpPU TOIIArOBOM
UCIIOJIHCHUW, OT KOMIIMJISTOPOB W PENAKTOPOB CBs3el TMOTPeOOBaIach BO3MOXHOCTB
NPEJOCTaBIATh OTIaIYMKaM JOCTYI K TaOJMI[aM MMEH W aJIpecoB, K OTHMCAHUSM OOacTer
BUJMMOCTH. B MHTErprpOBaHHBIX CUCTEMax TAOIHIIBI KOMITHIISTOpA HE YHUYTOXKAIOTCS MOCIIe
3aBEPUICHUS KOMIWISLIMK, a COXPAHSIOTCS W HCIHOJB3YIOTCS B MpoLecce OTIAIKU
HEMOCPEACTBEHHO. MHOTrHEe WHTErPUPOBAaHHBIC OTJAJYUKH  TIO3BOJISIIOT  MPOBOJHUTH
pEIaKTUPOBAHHE TEKCTA MPOTrPaMMbI MPSIMO B MPOLECCE OTIAIKHU, YTO MOJPA3yMEBaeT eIl
0oJiee TECHOE B3aUMOJICHCTBHE TEKCTOBBIX PEIAKTOPOB, KOMITUIIATOPOB H OTIATYHKOB.

CoBpeMEHHbIC  OTJAJYUKH  MO3BOJIJIM  CYIIECTBEHHO  IOBBICHTh  Ka4eCTBO
pa3pabaThIBAEMOr0 MPOrPAMMHOTO OOECHEUCHHUs, OJHAKO IMOJHOCThIO MpOoOJIeMy HAIWYUs
omuOOK B TMporpamMmax OHM He pemmiad. VMeHHO mo3ToMy Ha (asze pa3paboTku
IPOTrPaMMHBIX KOMIUIEKCOB OO0S3aTeIbHO MPOBOJSTCS MEPOIPHUSITUS TI0 TECTHPOBAHHIO
oporpamyM, KOTOpO€ TPEACTAaBIsIET COO0OH npoyecc cpasnenus pe3ynbmamos pabomuvl
npocpamm ¢ 3apanee paccuumanHblMy pe3yibmamamiy 6blNOIHEHUs MeCmosblx npumepos. B
OTJIMYME OT OTJIAJKH TECTUPOBAHHE HE BBISBIISCT IPUYHHBI IeEKTOB B MPOrpamMMax, a JIUIIb
O0OHApYKUBAET ATU JePEKThI, KOTOPbIC CBSI3aHBI C HECOOTBETCTBUEM MPOTPAMMBI HCXOIHBIM
TpeOOBAHUAM U CIICIU(PHKAIIHSIM.

Pe3ynbpraToM TeCTHpOBaHHMS SIBJISETCS BOBCE HE JIOKA3aTENIbCTBO OTCYTCTBHS OIIMOOK
B nporpamme. ENUHCTBEHHOE, YTO MOYKHO YTBEPXKIATh, 3TO, YTO BCE BBISBJICHHBIC HA JaAHHOM
KOMIUIEKTE TeCTOB OIIUOKH MCIPABJICHBI,  IPYTUX OMHOOK HE 0OHAPYKEHO.

Cmpamezua mecmuposanusi, WIA METOIBl TECTHPOBAHUS — 3TO CHCTEMATHUYECKHUE
METO/Ibl, HCIOJIb3YeMbIe Ul OTOOpA TECTOB, KOTOPBIC JOJKHBI ObITh BKIFOUEHBI B TECTOBBIN
komIuiekT. Ctparerusi sBisieTcst 3 EKTUBHOMU, €CITU TECThI, BKIIIOYCHHBIC B Hee, C O0JIBIION
BEPOSATHOCTHIO OOHApY)KaT OIIMOKH TecTHpyeMoro oO0bekTa. D(H(HEeKTUBHOCTH CTpaTErHH
3aBUCHUT OT KOMOHMHAIIMU TIPUPOIBI TECTOB M MPHUPOIBI OIIHOOK, Ha MOUCK KOTOPBIX ATU TECTHI
HampapiieHbl. Tak Kak mporpaMMma W3MEHSETCS NpH HWCIPABICHUU OMIMOOK M POCTE e
(YHKIIMOHAJIBHOCTH, THUIBI OINMOOK, HAXOJMMble B HEH, MEHSIOTCS CO BpEMEHEM, H,
CIIe/IOBATEIbHO, MeEHseTCs S(QPEKTUBHOCTh CTPATErHMH. TEOPETHYECKH BO3MOXKHO, YTO
CTpaTerus Mo OTHOUICHHUIO K CHENM(UIECKIM MpOorpaMMaM COBEPIICHCTBYETCS BO BPEMEHH,
Ha caMoM Jiene 2(ppeKTUBHOCTD OOBITMHCTBA CTPATETH CO BpEMEHEM YOBIBAET.

Cmpamezus nosedenueckozo mecma OCHOBaHA HAa TEXHUYECKUX TpPEOOBaHMUSX.
Hampumep: TecT BceX XapaKTEPHCTHK, YHOMSHYTBHIX B CHEIH(UKAIMH, BBITOJHEHHE BCEX



TECTOB, BBITEKAIOIIUX U3 TPEOOBaHUM K IMporpaMmam U T. O. TeCTUpOBaHUE, BBIIOIHIEMOE C
MIOMOIIBIO CTPATETHH MOBEIEHYECKOIO TECTA, HA3bIBAECTCSA NOBEOCHUECKUM MeCmUpO8aHUeM.
[ToBeneHUECKOE TECTHPOBAHUE HA3BIBACTCSA TAKKE MeECmMuposanuem depno2o swuxa. Jns
MOBEJICHUECKOTO  TECTUPOBAHUS  TAaKXKE  HUCIHOJB3YeTCS  TEPMUH  (DVHKYUOHANbHOE
mecmuposanue. IIpu MoBeIeHYECKOM TECTUPOBAHUM (B MPUHIIUIIE, HO HE Ha MPAKTHUKE) HE
00s13aTeNbHO 3HATh, KaK 00BEKT CKOHCTPYHPOBAH.

Cmpamezausi cmpykmypno2o mecma ONPENENseTcd CTPYKTYpOH TECTHPYEMOTO
oObekTa. HanprumMep: BBIMOHEHHE KaXI0TO OTEpaTopa MpOrpaMMbl 110 MEHBINEH Mepe O1H
pa3, BBINOJIHEHUE KaXXJO0W BETBH IPOrpaMMbl IO MEHbILEH MEpe OJWH pa3, UCIIOJIb30BAHUE
BCeX OOBEKTOB [aHHBIX, BBINOJHEHHE KaXJ0H KOMaHAbI OOBEKTHOW MpPOTrpaMMBI,
MOJIYyYUEHHON NpH KOMOWISILMHU. TecTUpOBaHUE, BBIIIOJHEHHOE C IOMOIIBIO CTPATEruu
CTPYKTYpPHOTO TE€CTa, HAa3bIBACTCA TAaKK€ TECTUPOBAHUEM IIPO3PAYHOIO SIIUKA WU
mecmuposanuem benoeo auuxa. CTpaTerust CTpyKTypHOTO TeCTa TpeOyeT IOIHOTO A0CTyma K
CTPYKType 00BEKTa — TO €CTh K UCXOHOW IPOTpaMMe.

Cmpameeus eubpuono2o mecma SBISETCS KOMOHMHAIWEH TOBEACHYECKOH U
CTpYKTypHO# ctpareruil. lloBemeHdeckas, CTpPYKTypHas ¥ THUOpUIHAs CTpaTerHud HE
IIPOTUBOpPEYAT JIPYr APYTY, U HU IPO OJHY W3 HUX HEJb3s CKa3aTh, YTO OHA JIy4llle JPYTHUX.
Monynu U HU3KOYpOBHEBbIE KOMIIOHEHTHI 4acTO TECTHUPYIOTCS C IOMOIIbIO CTPYKTYpHOMH
cTpareruu. bosblivie KOMIIOHEHTHI M CHCTEMbl B OCHOBHOM TECTUPYIOTCS C IOMOIIBIO
MOBEJICHUECKOM cTpaTeruu. [ mOpuHas crparerus nojie3Ha Ha Bcex ypoBHsx. He cymecTByer
Jy4llled CTpaTeruu, Tak KaK IOJE3HOCTb CTPATErMM 3aBUCUT OT MPUPOIbl TECTHUPYEMOIO
00BeKTa, MPUPOIBI OMIMOOK 0OBEKTA U YPOBHS 3HAHH O MPOrpamMmme.

TectupoBaHnue MPOBOAUTCS HE TOJIBKO HA TOW CTaJUH pa3pabOTKU MPOTpamMM, KOTOpas
CHEIUAJIbHO JJs 3TOr0 IIpelHa3HayeHa, HO M Ha NPEIIIECTBYIOIUX CTaAusIX — IpHU
aBTOHOMHOHM OTJaJIke TMpOrpaMM, eme a0 OOBeIUHEHHS HX B EAWHBIA MPOTPAMMHBIN
KoMmIuiekc. Takoe TecTupoBaHHE cJelyeT Ha3blBaTh aA8MOHOMHbIM. ET0 OOBIYHO TPOBOIST
camMH pa3padOTUYHKH, KOTOPBIE MPOBEPSIOT TOYHOE COOTBETCTBHE MPOTPAMMBI BBIJAHHON MM
cnenudukanuu. ABTOHOMHOE TECTHPOBAHHE JETATLHO MPOBEPSET KaXIbli pa3paboTaHHBIN
IIPOTPaMMHBIN KOMIOHEHT. [IpoBepka BeJeTcsi ¢ TOUKU 3peHUs pa3padoTynKa: IpOBEPsETCs,
HACKOJIbKO JIaHHBIM KOMIIOHEHT COOTBETCTBYET cBoeil cnemmduranmu. Ha sToi cragum
COBEPLIEHHO HE NMPUHUMAIOTCS BO BHUMAaHUE aCMEKThl B3aUMOICHCTBUS JAHHON MPOrpaMMBbl
C IpYTUMU IIpOrpaMMaMi KOMIUIEKcA.

Komnnexcrnoe mecmupoganue pu3BaHO MPOBEPUTH BCE ACTIEKTHI PaOOTHI POTPAMMBI
OT MpPaBWIBHOCTH B3aMMOJECUCTBHMSI BHYTPEHHUX MPOrPaMMHBIX KOMIIOHEHTOB J10
MPABWJIBHOCTH B3aUMOJICHCTBUSL MPOTPaMMHOIO KOMIUIEKCA C €ro ImoJib3oBareiasiMu. Ero
HEOOXOMMOCTh  TMOJTBEPKAACTCS MHOTOYMCICHHBIMH HCCIEIOBAaHUAMHU JIHCTBYIOLINX
IPOrpaMMHBIX CUCTeM. Eciy nmepBoHayaJlbHO MHOTHME CYMTAIM, YTO CO BPEMEHEM YHCIO
0 1MOOK B MpO Ip MMe MO #eT ObITh yMeHbIneHo 70 0, TO mo3aHee OBUIO OCO3HAHO , YTO
HEKOTOPOE YHCIIO OMMOOK B MPOTpaMMax MOXET OCTaBaThbCs BeCbMa TUTENBHOE BpEMs.
Hcnpapiienne onHOW OMMOKK C OOJIBIION BEpOSTHOCTHIO (OT 2 10 50 MPOIEHTOB) BHOCHT
npyryro. HekoTopbie COBpeMeHHbIE TEOPHH MPEACKa3bIBAIOT, YTO MO Mepe MPUOIMKEHUs K
TEOPETHYECKOMY MUHUMYMY YHCJIa ONIMOOK MCIIPABICHHSI, BHOCUMBIE B MPOTPAaMMBI, MOTYT
MPUBOAUTH K TIOSIBJICHUIO Jjayke OOJIBIIEro Yncia OmMOoK, 4eM ObLIo paHee:

Bo Bpemsi nonvzosamenvckozo mecmuposanus pe3yabTaTbhl pabOTHl MPOrPaMMBI
MIPOBEPSIOTCS C MPUKIATHON TOUKH 3peHus. Ha 3ToM sTane HeoOX0 MO POBEPUTH SIBIISETCS
M pa3pabOTaHHBI MPOrpaMMHBINH MPOAYKT MMEHHO TeM, 4TO OBIJIO 3aKa3aHo, BCE JIH
3aKa3aHHbIE CBOMCTBA peall30BaHbl, COOTBETCTBYET JIM PE3YJIbTAT IOCTABIECHHBIM LIEIISM.
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3arpaThl Ha TECTUPOBAHUE

Texnuueckoe mecmupoganue JaeT BO3MOXKHOCTh TPOBEPUTH O€30MACHYIO W
3pGeKTUBHYIO pabOTy CO3JaHHOW MPOrpaMMbl B HOPMAJIBHOM M THUKOBOM pPEXKHMax ee
UCIO0JIb30BaHUs. DYHKIIMOHATBLHOCTh HA JTOM JTalle IMPOBEPSETCS TOJIBKO B CMBICIE €€
BIIUSHUS HA BAXKHEUIINE TEXHHYECKHWE TNapaMeTpbl NPOTpaMMBbl, HampuMep, Ha BpeMs
pEaKIMy CUCTEMBI Ha 3aIpOC MOJB30BATEIS.

Oco0eHHO BaXHO TMPU TMPOBEICHUU TECTHUPOBAHUS MPOrPAaMM HMMETh 3apaHee
COCTaBJICHHBIC CIIEHAPUH TECTHUPOBAHUS ¥ TECTOBBIE NPHUMEPBI, KOTOPBIC JOJKHBI
OXBaTHIBaTh BCE BapUAHTHI BO3MOXKHOTO TIOBEJICHUS W PEAKIUU MPOTPAMMEI, KaK B PEKHUME
HOpMaJbHOW paboThl, TaK W B Cllydac BO3HHKHOBEHHUS HEOOBIYHBIX cuTyanuid. Hampumep,
KOMITWJISITOP CIIEAYeT TEeCTUPOBaTh, IMOJaBasi €My Ha BXOJ HE TOJBKO TIPAaBHIbHBIC
MPOTPaMMBI, HO M IIPOTPAMMBI, COJCPIKAIINE BCE BO3MOKHBIE OIIHOKH.

B Hacrosmee Bpemsl JOCTYITHO MHOXKECTBO CIICIUATBHBIX CPEICTB TECTUPOBAHUS
mporpaMM,  OOCCIIEUYMBAIONIUX  YIPABICHHWE  TECTUPOBAHHEM, BBICOKYID  CKOPOCTh
TECTUPOBAHUS M  TOBTOPSEMOCTh TecTOoB. (OCOOEHHO BaXXHBI TaKHE CPENCTBA
ABTOMATH3UPOBAHHOTO TECTHUPOBAHUS JUISI TECTOBBIX CIICGHAPHEB, IPEAYCMATPUBAIOIINX
0OJIBIIOE KOJHMYECTBO B3aWMOJCWCTBUN W HaJIMYWE MHUKOBBIX HArpy30K Ha MPOTrpPaMMBbI
(Hammpumep, JUIS CeTEBBIX MIPHUIIOKEHUH C IICHTPAIBHBIM CEpBEpHBIM 3BeHOM ). [[0BTOpSIeMOCTh
TECTOB BaKHA /IS TMOBTOPHBIX TPOBEPOK IIOCJIE BHECEHUs HCMpaBieHuil. HekoTopsiM
HEJOCTATKOM HMEIOIIUXCSA CPEJICTB TECTUPOBAHUS SIBIISIETCS WX BBICOKAs CTOMMOCTh U
OoJIbIIIME 3aTpaThl BPEMEHH Ha TIOJITOTOBKY MOJTHOIICHHBIX TECTOBBIX TIPUMEPOB.

BaxxHO#i B TECTUpPOBAHWU SIBJISICTCS BO3MOXKHOCTH TIPOBEACHUS pecpecCU8HO20
mecmupoganusi. PerpecCHUBHBIE TECTBI, MOBTOPSEMBIE IIOCIE KaXJOTO HCIPABICHUS
MPOrPAMMBI, MMO3BOJISIFOT YOSIUTHCS, YTO (DYHKIIMOHAIBLHOCTh MPOTPAMMBI, HE CBS3aHHAS C
BHECEHHBIM HCIIPABJICHUEM, HE 3aTPOHYTA TUM UCIPABIICHUEM U HE yTpaueHa M3-3a HErO.

3.10. IIpogpunuposusuxu

OnmuH U3 coco6oB MOBBICUTH 3(PPEKTUBHOCTH PabOTHI MPOTPaMMBbI — MPOBECTH €€
npo(UIMpPOBaHUE, TO €CTh ONMPEICIUTh BPEMs, 3aTPayuBAaeMOE Ha BBIMIOJHEHHE OTIECIBHBIX
ee ¢parmenToB. [IpodunupoBIuK menecooOpa3HoO UCIIOIB30BaTh, YTOOBI BEISIBUTH (DYHKITUH,
KOTOpBIE TPeOYIOT OOJIBIIIOTO BPEMEHH, 3aT€M ONPEACIHTD, II0YeMY M KaK OHU BBI3BIBAIOTCS,
U TIOMCKAaTh CIOCOObI MMUHUMH3AIMH UX HCIOJb30BaHUSA. YacTo OBIBAaeT MOJIE3HO 3a/aThCA
BOIIPOCOM, a TpeOyeTcs JIM BBI3BIBATh (PYHKINIO CTOJBKO pa3. IIoCKOIbKY MporpamMMbl 4acTo
UMEIOT HECKOJIbKO YPOBHEH, MOXET OKa3aThCs, 4YTO Hambojee TpynoeMKHe (yHKIHH
BBI3BIBAIOTCSl HESIBHO. B 3TOM cilydae BaXKHO ONpEAETHTh, Kakue W3 (YHKUUN BBICIIETO



YPOBHSL SIBJISIFOTCSI OTBETCTBEHHBIM 3a Takuhe oOpaiieHusd. HYacto npoprIMpoBIIUK TOMOTraeT
BBISIBUTH MTPOOJIEMBI, KOTOPBIE MOT'YT OBITH PELICHBI:

® OTKAa30M OT JIMIIHUX BBIYUCICHHUN, KOTOPbIE MOTYT OBITh CIEACTBHEM
HEBHUMATEIHHOCTH;

® KOPPEKTHUPOBKOW anroputMa, 4YToObl U30ekaTh BbI30Ba HEIPPEKTHBHBIX
dyHKImit;

® OTKa30M OT MHOTOKPATHBIX MOBTOPHBIX BBIYHCICHUH TIyTeM XpaHEHUs
PE3yIBTATOB /ISl MOCIIEAYIOMIETO UCTIOIb30BaHUSL.

CoBpeMeHHbIE NMPO(YUIUPOBIIMKH CIIOCOOHBI M3MEPATH BPEMs BBIOJHEHHS KaXIOH
(GYHKIMU TpOTrpaMMBbl, a MHOTAA W KaXIoW ee CTpoku. [IpodmiampoBHIMKH TO3BOJISIOT
pa3paboTYMKaM BBISBIATH OMIMOKM B MPOrpaMMax, OOHapyXHBaTh BPeMEHHbIE€ KOH(PIIUKTHI U
MHOJKECTBO JIPYTUX “Y3KHX MECT” MPOTPaMM, BIHUSIOMIKX Ha TMPOU3BOJAUTEILHOCTh CUCTEMBI,
KOTOpPBIE TPATUIIMOHHBIE OTIAJYNKN IPOCTO HE 3aMEYaroT.

Oco0eHHO MPO(UIMPOBIIUKN BaXKHBI TIPU OTIAJKE MPOTPAMM, CBS3aHHBIX C PabOTOM
B peaJbHOM MaciiTabe BpeMEHH, OIHOKH B KOTOPBIX MOTYT MPOSIBIATHCS HE Cpa3y, a COBCEM
B ipyrom mecte. [IpoduiaupoBuIuK mo3BosieT yBUACTD, TA€ B AHCTBUTEILHOCTH HAXOIUTCS
omuOKa, CHIDKAIOIIAsk TPOU3BOIUTENFHOCTD MPOTPaMMBbl, H YCTPAHUTh €€.

[Tpo¢unupoBIIMK  aHAJOTHYEH  MPOTPAMMHOMY  JIOTUYECKOMY  aHAJIM3aTopy,
CHOocOOHOMY BBIIaBaTh OTPOMHBIE 00BeMbl HH(MOpMaruu. [TpodHINPOBIIMK MO3BOJISET
pa3paboOTYNKy TOYHO HACTPAUBATh MOBEACHUE CHCTEMBI B YCIOBHUSIX PEATbHON HKCIUTyaTaI[HH
U BHU3YAJU3UPOBATh COOBITUS UIs ObICTpOro oOHapyxeHus mnpoOneMbl. C TOMOIIBIO
npo(UIMPOBIIMKA MOXKHO Pa3pemiaTh BPEMEHHbI€ KOH(IUKTHI, BBISBIATh TOYKH B3aHMMHOM
OJIOKMPOBKHU TPOLIECCOB, UCHPABIATH JOTMYECKHE OIIWOKH, BBISBIATH CKPBITHIE OLUIMOKHA B
nporpamMmax, coOMpaTh JaHHbIE O B3aWMOJEHCTBHU IPOLIECCOB, MPOXOJSAIMIUX B CHUCTEME,
dbukcupoBaTh BpeMeHa COOBITHIA, OMNMpPENeNsITh y4acTByMOIIHE B paboTe MporpaMMHEIE
MOJTYJTH.

[Tpo¢unupoBIIMK IMO3BOJIIET MMOJy4aTh WH(GOPMAIMIO O BbI30BaX (DYHKIHMHA sapa
OTIEPAIIMOHHOM CHUCTEMBI, alIapaTHBIX MPEPHIBAHUAX, COCTOSHHUSX TOTOKOB BBOJA/BBIBOJIA,
COOOLIEHUSIX M JAEATENbHOCTH TUIAHUPOBIIWKA. biaromapst BO3MOKHOCTSAM  (HIIBTPAIHH
cOOBITHH U BBIBOJA MH(POPMALIMU O HUX HA AKPaH pa3padOTUHK MOXKET BBIACIATH T€ YYaCTKU
IpOTrpamMM, KOTOPBIE BBI3BIBAIOT CHIDKEHHE NMMPONU3BOAUTEIBHOCTH, U BUIETh TIOJHYIO KapTUHY
B3aMMO/ICHCTBHS mporeccoB. Hanbosiee 3BECTHBIM U IHUPOKO PACHPOCTPAHEHHBIM (XOTS H
HE CaMbIM JIYYIIUM) Tpo(MIMpOBIIMKOM siBiIsieTcss mporpamma Prof, Bxonsmas B cocras
oneparmonubix cuctem UNIX.

3.11. Cnpasounsvie cucmemol

C caMoro CBOEro MOSBICHHS CHCTEMBI MPOTPAMMHUPOBAHUS CHAOXKATUCh OTPOMHBIM
KOJIMYECTBOM  JIOKYMEHTAIlMd Pa3HOTO YPOBHS: JJIsI CHUCTEMHBIX IPOTPAaMMHCTOB
PacIpoCTPaHsIINCh JOKYMEHTHI ¢ MHCTPYKIUSMH 110 YCTaHOBKE M HACTPOHKE KOMITMISITOPOB
u  Oubnmorex, JUIE  OOBIUHBIX  MOJIB30BATEICH-IPOTPAMMUCTOB € CHCTEMaMHU
IPOrPaMMHUPOBAHUS TOCTABIBUIUCH TOKYMEHTHI C ONMCAHHUSIMH S3BIKOB MPOTPaMMHUPOBAHUS,
OTHCAaHUAMH OMOTMOTEYHBIX (QYHKIUH, TepeUHsIMU (PUKCUPYEMBIX KOMITMIATOPAMH OIIHOOK,
MIPaBUJI 3aITyCKa OTAEIBHBIX KOMIIOHEHTOB H MHOTHE JIpYyTHeE.

C pacmpocTpaHeHHEM WHTETPHPOBAHHBIX CHCTEM JOKYMEHTAalMs TakXKe CcTaja
MOCTaBJIATBCA T0-HOBOMY. B cOoCTaB cHCTeM NpOrpaMMHPOBAHHUSI CTalM BKIIOYATHCS
CIIPABOYHBIC CUCTEMBI, MPEICTABISIONINE CO00M OOMMUpPHBIE 0a3bl JAHHBIX C BKIFOUEHHBIMH B



HUX CBEICHUAMU 110 BCEM HHTEPECYIOIIUM II0Jb30BaTesied Bompocam. llonesnon QyHkimen
COBPEMCHHBIX CHUCTEM IMPOTpaMMUPOBAHUA ABJIACTCA BO3MOKXHOCTH MOJTYYCHHA CHpﬁBO‘IHOfI
uH(pOpMAIINHU, KOTOPAsk MOYKET BBIIABATHCS IO TPEM HAIPABJICHHSIM:

® CIPAaBKH [10 CEMAHTHUKE U CUHTaKCUCY UCIIOJIb3yEMOTO SI3bIKa IPOTPaMMHUPOBAHUS;

® CIPABKH I10 ONEPALMOHHON CUCTEME U CUCTEME IIPOrPAMMUPOBAHUS;

e copaBKM 1O  OHOJIMOTEYHBIM  KOMIOHEHTAaM, BXOJSIIUM B  CHCTEMY
IIPOrpaMMHUPOBAHUS.

ba3bl JaHHBIX CIPABOYHBIX CUCTEM JOTOJIHSIOTCS HHIIEKCAMH, 00JEr4yaronuMi IOUCK
uHpopmanmu. Kak ¥ B OOBIYHBIX OMOMMOTEKaX, HWHIEKCHl CTPOSTCS WU TO andaBuTy
3aroJIOBKOB, M [0 UX TEMaTHYECKOW MPUHAUIEKHOCTH.

Jns co3maHus CIPaBOYHBIX CHUCTEM pa3palaThIBAaeTCS CIEMUAIBHBIA CHCTEMHBIH
MHCTPYMEHTAPHil, KOTOPBII MOXKHO HCIIOJIb30BaTh NpU pa3paboTke COOCTBEHHBIX MPOTrpamM,
obecrieunBas W Ui UX MOJB30BaTeeH TaKOH e CepBUC KOHTEKCTHO-3aBUCHUMBIX CIIPABOK,
KOTOPBII TpenocTaBisieTcss UX pa3padoTunkaM. [loToMy CHpaBOYHBIMH CHCTEMaMH B
HacTosIee BpeMs CHAOXaroTcs HE TOJBKO CHCTEMBl MPOTPAaMMHPOBAHUS U JApYyrue
KOMIIOHEHTHI CHCTEMHOTO MPOrPaMMHOTO 0OECTI€YeHHs, HO TaKK€ W CUCTEMbI MPUKIIATHBIX
pOTpamM.

B nocnennee BpeMst CTall MPUMEHSTHCS METOJT YAAJIEHHOW pabOTHI ¢ TIOKyMEHTaIUeH:
CaMH TEKCThl JOKYMEHTOB HE THPAKUPYIOTCS W HE TIEpeJaloTcsl TOJIb30BAaTENIsIM, HO
CTAHOBATCS JOCTYNHBIMH 4epe3 HMurepHer. Takod mnoaxos MO3BOJIAET KOMIIAHUAM
MOCTaBIIMKaM CHCTEM MpPOTrPaMMHPOBAHUS CBOCBPEMEHHO BHOCHTH BCE HEOOXOIMMBIE
UCTIPABJICHUS, TOAJCPKHUBAs AKTYaTbHOCTh IOKYMEHTALIH.

OpHako mTpOCTON JEMOHCTpamMeld TEKCTOB JIOKYMEHTOB CIPAaBOYHBIE CHCTEMBI
COBPEMEHHBIX CHCTEM NpPOTPaMMHUPOBAaHHUS HE OrpaHUYMBaOTCsA. MHTerpamms Bcex
KOMIIOHEHTOB CHCTEM IPOrPaMMHPOBAHHUS MO3BOJIMIIA OOECIEYUTh COBMECTHYIO pPabOTy
TEKCTOBBIX PEIAKTOPOB, KOMITMIISTOPOB M CIIPABOYHBIX crcTeM. CrpaBouHy0 WH(POPMAIIHIO
Tereph MOXKHO TOJIy4aTh, HE TOJBKO OOpamiasch K 0a3e JAaHHBIX JOKYMEHTOB M TPOBOJS
MOWCK IO HWHAEKCaM, HO M BBIMOJHSAS OBICTPHIA KOHTEKCTHBIM IOUCK HEOOXOIUMOMN
uHpOpMaLnu.

PaboTast B TEKCTOBOM peIaKToOpe, MoJIb30BaTeNb MOKET yKa3aTh B TEKCTE MPOTPAMMBI
HEKOTOPBI WACHTH(PHUKATOP ¥, HAXKaB HEKOTOPYI0 KOMOWHAIIMIO KJIABHUII Ha KJIaBHUATYpE,
Cpa3y MOJYy4YuTh WHpoOpManuio 00 00BEKTaxX, MMEIIMX Takoe uMsa. Hampumep, moctaBus
Kypcop penakropa Ha ums Fprintf, moms3oBatens cpasy mosydaeT CIpaBKy MO BCEM
¢ynkuusM  GopMaTHOTO BBOAA/BBIBOJA W crmocobam 3amanus ¢opmaroB. Pabora ¢
KOHTEKCTHBIMU CIPaBKaMU HE MOXXET 3aMEHHTh CHCTEMAaTHYECKOTO W3YYEHHS BaXKHEHIIUX
JOKYMEHTOB (HampuMep, ONMHCAaHUsS S3bIKa), HO 3HAYMTENBHO OOJierdaeT paboTy OIBITHBIM
M0JIL30BATEIISIM, KEJAIOIIKUM ObICTPO BCIOMHHUTH 3HAKOMYIO UM MH(OpMAITHIoO.



4. RpamKuu 0030p COBPEMEHHDBIX CUCHIEM RPOCPAMMUPOBAHUA
4.1. Komnonenmmuwlii n00x00 u 6u3yaibHoe npopammuposanue

K mHacrosmemy BpeMeHH pa3pa0OTaHO W BHEAPEHO B MPAKTHKY MPOTPAMMHUPOBAHUS
OO0JIBIIIOE YHCIIO CUCTEM Pa3padOTKU M COTPOBOKICHUS NMPOTPaMM, HANMCAHHBIX Ha S3BIKAX,
MIOIJIEP>KUBAOIIUX MPUHITUTIBEI 00BEKTHO-OPUEHTUPOBAHHOTO TIporpamMmMupoBanus. [Ipu atom
MPOCTBIM  BKIFOYCHHEM  OOBEKTHO-OPHEHTUPOBAHHBIX  S3BIKOB B COCTaB  CHUCTEM
NpOrpaMMHPOBAaHUS  J€JI0 OOBIYHO HE oOrpaHuumMBaercs. Bce 0Oonee  SIBCTBEHHO
MPOCMATPHUBACTCS TEHJCHIMSI CTPOUTH CaMH CHCTEMbI IMPOTPAMMHUPOBAHUS B OOBEKTHO-
OPHUEHTUPOBAHHOM CTHJIE, TO €CTh BKJIFOUaTh B COCTaB 3TUX CHUCTEM CPEACTBA, MO3BOJIAIOLINE
BECTH MPOCKTUPOBAHHE MporpamMM (M JaxKe camo “‘mexHuueckoe” TMPOTpaMMHUPOBAHUE) Ha
OCHOBE MPHHIUIIOB 00BEKTHO-OPHUEHTUPOBAHHOTO 1MoAx0a. Hanboee sipko 3TH TE€HACHINH
IpPOSBIIAIOTCA B MOCIEA0BAaTEIbHOM IPUMEHEHUU KOMHOHEHMHO20 U  BU3VATbHO20
NPOCPAMMUPOBAHUSL.

TepmuH “komnonenm” TaKkKe MHOTO3HAY€H, KaK W MHOTHE JpYyrue TEpPMUHBI,
UCIO0JIb3YEMBIE B JIUTEpAType MO MPOrpaMMUpoBaHni0. OH MOKET COOTBETCTBOBATH TEPMHUHY
“npoepammuvii _modyis”, o0003Hauass B TAaKOM CIIydyae apXUTEKTYPHBIH KOMIIOHEHT
POTPAMMHOM CHUCTEMBI — HEKOTOPBIH aOCTPAKTHBIN 3JIEMEHT CTPYKTYPHI MPOTPAMMBI,
BBIJICTICHHBIN ISl PEIICHHUSI HEKOTOPHIX KOHKPETHBIX MO3a1a4 B paMKax 0O0IIero Ha3HAuYeHUS
CHCTEMBI U UMEIOIINIA HEKOTOPBIH (PUKCUPOBAHHBIA HHTEP(ENC B3aNMOJACHCTBUS C APYTHUMHU
MPOTrpaMMHBIMU MOAYJISIMU (TIoAicUcTeMaMu). J{pyroil CMBICI BKJIabIBA€TCA B 3TOT TEPMUH,
KOT'/Ia TOBOPSAT O KOMIIOHEHTAaX, Kak 00 “azemenmax coopku” MpoOrpaMMbl — HEKOTOPBIX €€
OTHOCHTEJIbHO HEOOJIBIINX (MHOTAa HEe3aBEPILIEHHBIX) ()parMEeHTaX WIH 3arO0TOBKAxX, KOTOPHIE
MOKHO M3BJIEKATh U3 OMOIMOTEK (BOOOIIE TOBOPS, U3 JTFOOBIX OMOIMOTEK, HO YaIlle MIPH 3TOM
UMEIOTCA B BUJY pa3pabaThiBaeMble CIEUUANBHO Ui TIOJJOOHOTO CTHIIS MPOTPAMMHUPOBAHUS
“oubnuomexu xomnonenmos). Hakonen, B pacrpeieslieHHbIX NPOTPAMMHBIX CHCTEMaxX
(cepBepax TPUIIOKEHHH, CETEBBIX CIyXk0axX) TOJ KOMIOHEHTOM YacTO IMOHHMAIOT
OTIPE/ICTICHHYIO (DVHKUUOHANbHO 3AKOHYEHHYIO U CAMOOOCHAMOYHYI) CIMPYKMYPHVIO eOUHULY
npocpammyl, O0ONANAIOMIYI0 TOYHO ONHMCAHHBIM HHTEp(ercoM U Jake HEKOTOPYIO
HE3aBUCHUMOCTh OT JIPYTUX IMOJOOHBIX KOMIIOHEHTOB 3TOTO XK€ MPOTPAMMHOTO KOMILIEKCA.
Hampumep, B cepBepe npusnoxxkennit J2EE umeercst criennaibHbIA KOMIOHEHT, MTO3BOJISIFOITII
CO3/1aBaTh CEPBJICTHI, IPEJICTABIISAIONINE COOOW KIIACCHl sI3bIKa MPOTrpaMMHpOBaHUs Java,
peanusyroniue 00pabOTKy 3ampocoB Mo TpoTokony B3aumoxelictBust HTTP u renepanuio
OTBETHBIX COOOIIEHHI B (opmare 3TOro MPOTOKOJA, M B3aHMMOJEHCTBOBATH C CO3JaHHBIMU
cepBjeTaMu. DTOT KOMIIOHEHT MOXET MPUCYTCTBOBATh B KOHKPETHOW MPOrpaMMHOM CUCTEME
WM OTCYTCTBOBaTh B Hel (ecnu B3aumojielicTBue yepe3 MHTepHeT He siBisieTcs 3amayeit
CHCTEMBI), Ojarojmaps TOYHOMY OINHCaHUIO HHTep(deiica W HE3aBUCUMOCTH OT APYrux
KOMIIOHEHTOB CEpBepa MPUJIOKEHUI, OH MOXET Ja)Ke€ MCIO0JIb30BAThCA B JPYTUX CHUCTEMAX,
HE 00s13aTeIbHO HANMCAaHHBIX Ha s3bIKE Java.

Yame Bcero, Korga TOBOPAT O KOMHOHEHHIHOM N00X00¢ K TIOCTPOCHHIO
COBpPEMEHHBIX CHCTEM MPOTPAMMHOTO 00eCIieueHus], IMEIOT B BUy UMEHHO 3TY, ITOCIEIHION0
TPAKTOBKY TepMHHA “‘komnonenm”. KoMIOHEHTHass pa3paboTKa mpejjiaract CTPOUTh TaKHe
CUCTEMBI IOCJIEJOBATEIbHO W3 OTACIBHBIX JJIEMEHTOB — “KOMNnoHeHmos”, KaXIbli W3
KOTOPBIX, B CBOIO 04YEpEb, MOXKET paCCMATPUBATHCS KaK OT/AEIbHAas IPOrpaMMHasi CUCTEMA.

KOMIOHEHTHI OTIMYAIOTCS OT KJIACCOB OOBEKTHO-OPMEHTHPOBAHHBIX s3BIKOB. Kiacc
oTIpesieNsieT He TOJBKO Habop peann3yeMbIx MHTep(deicoB, HO U caMy UX peanu3zanuio. B
OTIMCAaHNH KOMIIOHEHTA peau3alus naTepgeiicoB 00buHO He 3aduKkcupoBana. Kimacc onucan
Ha OMNpPECIICHHOM S3bIKE MPOrpaMMHUPOBAHUsS, KOMIIOHEHT K€ HE MPUBS3aH HU K KAKOMY




SI3BIKY (€CJIM €ro0 KOMIIOHEHTHAas MOJEIb dTOT0 HE TPEOYyeT, KOMIIOHEHTHAsI MOAENb SBJISETCS
JUIsE KOMIIOHEHTOB TEM e, YeM JUIS KJIacCOB SIBIISIETCS SI3BIK MporpaMMHpoBaHusi). Hakower,
OOBIYHO KOMIIOHEHT sIBIISIETCS 0Oojiee KPYIMHOW CTPYKTYpHOW eIWHHUIIeH, 4YeM KJacc,
peanu3anysi KOMIOHEHTa 4acTO COCTOMT M3 HECKOJIBKHX TECHO CBSI3aHHBIX JAPYT C APYroM
kiaaccoB. [loHsATHE KOMITIOHEHTa SIBIsieTCA Oojee Y3KUM, YeM IOHSATHE IpPOTrpaMMHOTO
mMonayis. OCHOBHOE COJIEp)KaHWE TMOHATHUS MOJAYAS — HaJIMYUe YETKO OIMUCAHHOTO
uHTepdeiica Mexay HUM U €ro oKpykeHueMm. lcronp30BaHNe KOMIIOHEHTA MOIpa3yMeBaeT
BO3MO’KHOCTh ITOCTABKH WJIM YAJICHHUS KOMIIOHEHTa OTAEIBHO OT BCEH OCTAIbHOW CHCTEMBI.
KomnoHeHTBI MOTryT ¥ pa3palbaThIBaThCsl OTIENBHO, OJHAKO OHHU JOJDKHBI CJIEIOBATh
NpaBUJIaM OTPEAETICHHON KOMIIOHEHTHON MOJIETTH M PEaTM30BbIBAThH TOCTATOYHO BAXKHBIE JIIS
M0JIb30BaTeNeH (QyHKINU.

Buszyansneim  Ha3bpIBaeTCsd ~ TaKOM  CTWIb  IIPOTPAMMHUPOBAHUSA,  KOTOPBIN
NpeyCMaTpUBAECT CO3/JaHUE MPUIIOKEHUHA C TMOMOINBIO HArjsAHBIX cpeAacTB. Mcmomib3ys
NpUEMBl BU3YaJIbHOTO MPOTPAMMHUPOBAHHMS, MPOTPAMMUCT HE CO3JAET TEKCThI IMPOTpPaMM, a
MOKa3bIBAET, YTO JIOJDKHO TIONYYUThCS B pe3ynbrate. Hampumep, MHOTHE CHCTEMBI
IPOTPaMMHPOBAHUS TO3BOJISIIOT CTPOWTH Ha SKpaHe MOHHTOpa rpadudeckue (Gopmsl,
COCTOSIIIIUE U3 OT/ACIBbHBIX 0OJice MIIM MEHEe HE3aBHCHMBIX 3JIeMEHTOB (“komnonenmos™) —
rpaduUecKux KHOTIOK, HaJIMUCEH, AuarpamMm, OKOH JUIS BBOJA M BBIBOJAa MH(OPMAIMH U TaK
nanee. TeKCThI Mporpamm, yIpaBIsSIOMINX TAKUMHU (pOpMaMu, TEHEPUPYIOTCS aBTOMATHYECKH
C TOMONIbIO BHU3YaJbHOTO TPOTOTUIA COOTBETCTBYIOIIEIO KOMIIOHEHTa Ha OCHOBE
UCTIOJB3YyeMBIX B CHCTeMe OMOIMOTEeK KOMIIOHEHTOB. Kak ¥ KOMIIOHEHTHOE
POrpaMMHUPOBAaHUE, BH3YaJbHOE MPOrPaMMHpPOBAHWE OCHOBBIBACTCSI Ha OOBEKTHO-
OpUEHTHPOBAHHOM TOAXOJIE, MOCKOJBKY C Ka)IbIM HarJIAHBIM JJIEMEHTOM CBSI3aH KaKOii-
HUOYIb KJIACC WJIM Yalle HeNblii Habop KIIacCoB, ONMUCHIBAIONINX MHTEP(EHCH U peann3anuu
METOJIOB, C TIOMOIIBI0O KOTOPBIX OCYIIECTBISIETCS B3aMMOJACHCTBHE C JAHHBIM DJIEMEHTOM.
BusyanpHO€ nporpaMMupOBaHHE ITMPOKO UCHOJIB3YETCS] B CUCTEMAaX CO3JaHHS MPUIIOKEHUH.
HexoTopbie n3 Takux CHCTEM KpPaTKO ONMHMCAHBI Jajee.

4.2. Cucmempwt npozpammuposanus komnanuu Borland

dupma Borland u ee ocnoBarens @umunmn Kaun (Philippe Kahn) okazanuces onanmu
U3 TMHOHEPOB CO3JAaHUS COBPEMEHHBIX TPEACTABICHUH O CHUCTEMax MPOrPaMMHUPOBAHUS
nepcoHanbHbIX OBM. HauaB ¢ nmpoekTupoBaHUs TpaHCIATOPA C S3bIKAa POTPAMMHUPOBAHUS
[Mackanb, xommnanusi Borland 3a HemponoskurenbHOE Bpemsi co3laia HECKOJBKO CepHid
MPEKPaCHBIX CUCTEM MPOTpaMMHPOBaHUS Ha si3bikax [lackans, Cu, Cut+, IIponor u npyrux,
BKJIFOUast sSI3bIK accemOuepa uist nepcoHansHoi DBM Ha 6a3e npoueccopo IAPXI86.

4.2.1. Turbo Pascal

Haubonee n3BecTHON cepuelt 3TUX CUCTEM, TTPOJIOJDKAIOIICHCS 10 CUX TIOP, SIBISICTCS
camas 1epBasi U3 HUX, CBA3aHHas C IPOrpaMMUpPOBAHUEM Ha s3bike [lackans B camoil nepBoit
OTIepallMOHHON cucTteMe mnepcoHabHBIX DBM — DOS. B nHacrosimiee BpeMsi KOMITaHHEH
Borland mis DOS BeimyckaeTcss HECKOJBKO CHCTEM mporpammupoBanus: Turbo Pascal
Bepcun 7.0, Borland Pascal for DOS u Delphi. Bce 3T cucteMbl SIBISIFOTCS HaClIeAHUIIAMHE
cucreM, BeImyckaBmuxcs ¢ 1983 roma, 1 BO MHOTOM COBMECTUMBI C HUMH KaK [0 CaMOMY
S3BIKY MPOTPAMMUPOBAHUSA, JUISI KOTOPOTO OHHU pa3pabOTaHbl, TaK U IO BO3MOXHOCTSIM
WHTETPUPOBAHHON Cpe/ibl pa3paOO0TKH U OTIAJKH MPOTPAMM.

Hauunas ¢ Bepcun 4.0 cucremsl Turbo Pascal, mosiuBmieticss mpumepno 15 et Haszan,
SI3BIK MTPOTPAMMHPOBAHMSI, UCTIONH30BAHHBIA B HUX, 3HAYUTEIHLHO OTJIMYACTCS OT TOTO SI3bIKA



Ilackanp, KiIaCCHYECKOE OMMCAHMS KOTOPOIo, JaHOo ero aBTopoM Hwukmaycom Buprom u
JIPYTUMH B X MHOTOYHCIIEHHBIX paboTax.

Kommanus Borland onepenuna B cBoeil mpakTtuueckoik paboTe pa3paboTKy TeopHH
MOJIYJABHOTO, CTPYKTYPHOTO U OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS, KOTOPYIO
Ben Huknmayc Bupr, ocymectsisis mepexon oT si3bika [Tackans k s3piky Moryna-2.

Konuenmst craHIapTHBIX MOJIYJEH, MPEJIOXKEeHHas B sI3bIKE O] Ha3BaHueM 1 Uurbo
Pascal, HekoTOphIMU CBOMMH YepTaMU HAIOMHHAET MOJIX0/, OIMCAHHBIN B s13bIke Mojyna-2 ¢
MOMOIIIBI0 MOJYJIeH ompeneneHud u moayiend peanusanuu. B Moayne-2 mapaaurmbl
MOJYJABHOTO M CTPYKTYPHOTO TPOTPaMMHUpPOBAHHs HAIUIA CBOE TIOYTH HACAIBHOE
BOIUIONIEHHE. B 3TOM s3BIKE Y€ HaMeYaJHCh T€ YepTbl, KOTOpBIE BIOCIEACTBHH OBUIH
SIBCTBEHHO BBIJIEJICHBI B S3BIKAaX, OPUEHTHPOBAHHBIX Ha paboTy ¢ oObekramu. OpHAKO
pa3BUTHE CUCTEM MpOrpaMMupoBanus kommnanuu Borland o no apyromy myrw.

bruto mpusHaHo Oosee 1enecoodpa3HbIM HE MEPEXOIUTh K HCIIOJIb30BAaHUIO JIPYTOTro
A3bIKa MPOrPaMMUPOBAHHUS, ITyCTh U HAIIOMHUHAIOIIETO Kiaccuueckuil [lackans, kak Monayna-
2, HO BCE JX€ OTIHMYAIOIIETOCS OT HErO0 B HEKOTOPHIX BAaXHBIX YepTaxX, a COXPaHHUTb U
pacuputh cam [lackanb, JaB eMy HOBYIO >KM3Hb B H3MEHHMBIIHUXCS YCIOBHAX. Bmecrto
MOJIyJICH OTIpe/Ie]ICHui M peanu3aiuu B s3bike TUrbo Pascal mosiBuiincy MOyu, HMEIOIIHE
paszznensl uHTepdeiica u peanusanyu. [10SBUINCH U AIIEMEHTHI 00BEKTHO-OPHEHTUPOBAHHOTO
IPOrpaMMHPOBAHUS, B YaCTHOCTH, MPHUBSI3KA MPOLEAYp ¥ (PYHKIUI K OMHUCAHUSAM CIIOKHBIX
00BEKTOB. Opnako MIOCJIEI0BATEIBHOTO BHEJPEHUS  TPUHIUIIOB 00BEKTHO-
OpUEHTHPOBAHHOTO IPOTPAMMHPOBAHUS B CHUCTeMBbI mporpammupoBanus s DOS
kommanuei Borland npousBeneHo He ObLIO, 3TO OBLIO OCYIIECTBICHO TOJBKO B IPYrol CepHH
CHCTEM IMPOrpPaMMHUPOBAHUS — B CUCTEMax MPOTPAMMHUPOBAHUS ISl OTEPAIIMOHHBIX CHCTEM
Windows.

VYka3aHHbIe 0COOCHHOCTH si3bIKa MporpammupoBanus Turbo Pascal mo HekoTopoi
CTETICHH TIOBJIMSUIM M Ha caMy cHcTeMy nporpammupoBanust Turbo Pascal. Ora cucrema B
HauOOJIbIIeH CTENEHH AaBTOMATH3MpPYeT caM IMPOLEecC NpOrpaMMHUpPOBAHUS (HAMMCAHUS
porpamMm) U OTJIAZKH MPOrPaMM, B €€ COCTAaB BXOIST

e  MHOTOOKOHHBIN 3KPAaHHBINA PEAAKTOP TEKCTOB, ITO3BOJISIOIIHAN

" OBICTPO OTHICKUBATH B apXuBe (ailIOBON CUCTEMBI HEOOXOIUMBIE TEKCTHI
IIPOrpaMM U UX COCTABHBIX YacTel (Hampumep, MOAyJei),

" [I0Ka3bIBaTh B SKPaHHBIX OKHAX U PEIAKTUPOBATh TEKCTHI.

"  COXpaHATh UX B apXUBE IS NOCIEAYIOUIET0 UCIIOIb30BaHUSI.

e Tpancusarop ¢ s3pika nporpammupoBanus Turbo Pascal ¢ moncucremoit pukcarym
Y MHJIUKAIIIH CHHTAKCUYECKUX OIIMOOK B TEKCTaX.

e Habop cTanmapTHBIX CUCTEMHBIX MOAYJEH uis paboThl ¢ OCHOBHBIMH BHEIIHUMHU
ycrpoiictBamu OBM.

e KoMnoHOBIIMK MOayJEH, TO3BOJISIOMUI COOMpPaTh U3 paHee OTTPAHCIMPOBAHHBIX
MOJYJIBHBIX (PparMeHTOB MporpamMm u OUOIHUOTEUHBIX MOJYJIEH MOJIHOIEHHBIE
HCIIOJIHSIEMBIE ITPOTPaMMBI.

e Ornagyuk MporpammM, MO3BOJIAIOIIUN OTJIAXHUBAThb IPOrpaMMbl B IOIIArOBOM
peXKHMME M IMPOCMATPUBATH NPOMEKYTOUHbIE 3HAUEHHUS] BHYTPEHHUX NEPEMEHHBIX
nporpaMM, coctosHus naMatu OBM. Otinaguuk MOMOraer ycTaHaBiIUBaTh B
IIPOrpaMMe KOHTPOJIbHbIE TOYKH, Ha KOTOPBIX MPU BBIIOJHEHUM IMPOrPAMMBI
MOKET OBITh OCYIIECTBJIEHAa OCTaHOBKa mHporpammbl. llocie Takoil OCTaHOBKH
IIPOrPaMMHUCT UMEET BO3MOXHOCTb UCCIIEZIOBATh 3HAUEHUS IIEPEMEHHBIX, a 3aTeEM
(ecim  3TO HEOOXOJMMO) HCHPABUTh TEKCT MPOTPAaMMBI M IPOJOJDKHTH



BBIIIOJIHEHUE P OIp aMMBI B I10 IIATO BOM WJIH B O OBIYHOM P &@KHME 10 BBIXOJa Ha
CJICAYIOIIYIO0 KOHTPOJIBHYIO TOUKY WM JI0 KOHIIA paOOTHI IPOTPaMMBI.

bnaromaps Tomy, uto cuctembl mporpammupoBaHus Turbo Pascal paGorator mon
yIpaBJeHUEM onepanuoHHoN cucteMy DOS, B cocTaB 3THX CHUCTEM YAAJIOCh BKIOYHTH
CTaHJapTHBIC MOJYNH, padoTalolIue C pecypcaMH M amnmapaTHbIMH dyeMeHTamu DBM
(muckamu u npepeiBanusmu — DOS, rpadudeckum s3xkpanom — Graph, TeKCTOBBIM SKpaHOM U
3BykoM — Crt u Jp.) B pesKUMe MOJTHOTO yIpaBiieHHs. Takre BO3MOKHOCTH MHOT/A SBJISIFOTCS
IPOCTO HEOOXOAUMBIMH, HAIIPUMED, €CIM KOMITBIOTEP BKJIFOUCH B COCTAB CJIOKHOW CHCTEMBI
YIpaBICHUST W K HEMYy MOJKIIOYCHbI HECTAHIApTHBIC BHEIIHUE yCTpoicTBa. B apyrux
ciydasx Oonpime Bo3MOkHOCTH DOS mo ympaBiieHHIO KOMITBIOTEPOM TMPEBPAIIAIOTCS B
HEHY)KHBIC YCJIOKHEHUS M TPEJICTABISIOT COOOW HM3IUINHIOW HAarpy3ky Ha IPOrpaMMHCTA,
3aCTaBisisl BPYYHYIO MNPOTPAMMHUPOBATH HCIOJNB30BAaHHE PpA3IMYHBIX allapaTHBIX U
HNPOTrPaMMHBIX PECYpPCOB, COBMECTHO HCIOJIB3YEMBIX Pa3IMYHBIMH MOJIYJISIMU Mporpamm. B
TaKMX CiIydasx Ooyiee BBITOJHO TEPEXOAUTh K paboTe B  JPYrUX CHUCTEMax
IpOrpaMMHpPOBaHMUs, MOJYYHBIITNX TOproByro mapky Delphi.

4.2.2. Delphi

[TosiBneHWEe HOBOW CepuHM NpPOrpaMMHBIX MpoaykToB ¢upmbel Borland, ¢ mapkoit
Delphi, dakrtudeckn mpuBeno K 3aBepLICHUIO paHee BBIMyCKaBiieics cepun Turbo Pascal.
S3eik ITackans B Delphi Obin emie pa3 cymiecTBEHHO IOMOJHEH, TOYHee mepepaboTtaH. B
JIOTIOJTHEHUE K AacleKTaM MOJYIBHOTO MPOrpaMMHUPOBaHKs K HeMy ObUIM J100aBJICHBI
NPaKTHYECKH BCE MPU3HAKU 00BEKTHO-OPHEHTHPOBAHHBIX S3bIKOB. UTOOBI HE BBOJIUTH OOJice
B 3a0JyXJCHUE MPOTPAMMHUCTCKOE COOOIIECTBO, Pa3pabOTYMKH CTalM Ha3bIBaTh HOBBIH
BapuaHT s3bika Object Pascal, a mocne BHenpenus B cuctembl Delphi HOBBIX ceTeBbIX
TEXHOJIOTUH M 0YEePETHON MOICpPHHU3AIINY sI3bIKa MOSIBUIIOCH HanMeHoBaHue 51361k Delphi.

Kaxk u s3bik ITackanb, s3piku Object Pascal u Delphi He opueHTHpoBaHBI Ha Kakyro-
au00 CHEeUUATBHYIO MPHUKIATHYI O00JacTh, a SBISIFOTCS YHHBEPCAIBHBIMU SI3BIKAMH.
HawubGosnee OMU3KMM WX aHAJIOTOM, IIMPOKO PACIPOCTPAHEHHBIM BO BCEM MHUpE, SBIISETCS
00BEKTHO-OPHEHTUPOBAHHBINA SI3BIK MporpaMMupoBanust Cu++. DTOT SA3bIK MOXKHO JaXe
paccMarpuBaTh HE Kak aHajor, a Kak oOpa3sell, MCIOJIb3yeMbId pa3pabOTUMKaMU HOBBIX
00BEKTHO-OPHEHTUPOBAHHBIX S3BIKOB Ha 0Oa3e s3bika [lackanb. SI3b1k Cut+ mosiBUIICS paHbIie
s3pika Object Pascal m panbmie s3eika Delphi. menno na mnpumepe Cut+ Obuin
NPOIEMOHCTPHPOBAHBI MPUHIIUIBI 00BEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMUPOBAHHS H €TI0
JOCTOMHCTBA. J[pyruM si3pIKaM JOJIr0€ BpeMs MPUXOAWIOCH JIUINb CIEA0BATh YKa3aHHBIM
nyreM. Jlo Hacrosimero BpemeHu B si3pike Object Pascal orcyrcTByroT wimm BBITIISASAT
YpPEe3MEPHO YCIOKHEHHBIMU HEKOTOPBIC 3JIEMEHTHI, peaiin3oBaHHble B CU-++ JIETKO U POCTO,
XOTSI B HEM €CTh M OOBEKTBI, H KJIACChl, U HACIICIOBAHHUE X CBOWCTB, U MOJUMOP(U3M.

M3meHeHNe CBOMCTB OCHOBHOTO SI3bIKa IMPOIPAMMHUPOBAHUS, SIBJISIOLICTO SIIPOM
CHCTEMBI MPOrPaMMHPOBAHHS TOBIIMSUIO HAa CBOWCTBA CaMOW CHUCTEMBI NMPOTPAMMHUPOBAHMUSL.
Ecmu cucremsr Turbo Pascal mpocto mpemoctaBisuid  yAOOHBIH  MOJIb30BATEIbCKHIMA
untepdeiic s cosmareneit mporpamm, To cuctembl Delphi mpsmo opueHTHpOBaHBI Ha
“Bu3yanbHOE” TMPOrpaMMHUpPOBAHHME. ITO CTaJO BO3MOXHBIM Ojarojmaps Nepexoay OT
ucnoab3oBanuss MS-DOS k pabote B onepannoHHoO# cucteme HoBoro nokosenus Windows u
NOCTENEHHOW CTAOWIM3alMi M CTAaHJAPTH3AlMU BO3MOXKHOCTEH, MPEIOCTaBIIIEMBIX STON
CHCTEMOMH IOJIb30BATEIISIM, B YACTHOCTH CO3JIATEIISIM CHCTEM IIPOTPaMMHPOBAHHS.

Cucrema Delphi — 310 He mpocTo MHTErpUpOBaHHAs CUCTEMa MPOrPaMMUPOBAHUS, A
UHTEerpupoBaHHas cpena paspabotku (IDE — Integrated Development Environment),



NpeaoCTaBIIIIOIIas [IpOrpaMMHUCTaM  (OPMBL C  OIPOMHBIM  KOJIWYECTBOM  Pa3IMYHBIX
KOMIOHEHTOB. [IpoekTupys M mporpaMMHpys MOJB30BATEIbCKUI IHAJIOT, MPOTPAMMUCT
MPOCTO pa3MemiaeT KOMIIOHEHTHI Ha (opMmax, MpHaaBas STUM KOMIIOHEHTaM HE0OXOIMMBbIe
aTpuOyTHI — pa3Mepbl, IIBETOBBIE OTTCHKH, Jelias HAAMUCH HanboJiee YI0OHBIMH MIpU(TaMU.
Pe3ynpTar mpoeKkTHUpoBaHMS JUANOra HEMOCPEACTBEHHO BHJIEH Ha dkpaHe OBM, Hukakoit
KOMOWISIUK He TpeOyercs. OIHOBpEMEHHO CHCTEMa aBTOMATHUECKH CO3/1aeT Ha SI3BbIKE
nporpammupoBanus Object Pascal wnm Delphi mporpammy, koTopas mpexacrtaBnsier coOoi
OTHCaHNe BHIOPAHHBIX MPOrpaMMHCTOM (OPM U pa3MEIIeHHBIX Ha HUX KOMIIOHEHTOB. B
JaTbHEHIIEM MPOrpaMMHCT MMEET BO3MOXKHOCTH, PENAKTHPYs aBTOMATHYECKU CO3JIaHHBIE
TaOJIUIBI CBOMCTB KOMITOHEHTOB, M3MEHSTh 3HAYEHHUS OTIENBHBIX CBOWCTB, IMOJIydCHHBIC
KOMITOHEHTaMH (OpM IO yMOJIYaHUIO, M CO3/1aBaTb OOpPaOOTYMKH HEKOTOPHIX COOBITHH,
CBSI3aHHBIX C KOMIOHEeHTaMHu ¢opM. [lpumepoM Takux COOBITHII MOXET OBITH COOBITHE,
BO3HHUKAIOIIEE MPH HAXATUW HA JIEBYIO KJIABUIIY MBI B TOT MOMEHT, KOTJa yKa3aTelb
MBIIIN HAaXOIUTCS Ha 3kpaHe DBM HemocpeacTBeHHO B 30HE, OTBEIACHHOM /sl H300paKeHHS
HEKOTOPOTO KOMIIOHEHTa (DOPMBI, HAIPUMED, U300paskeHUs KaKOW-TM00 KIaBHIIIH.

Takum 00pa3oM, MPOEKTUPOBAHHE M MPOTPAMMHUPOBAHHUE AUAIOTa C MOJIH30BATEIEM
CBOJIUTCS K OTIPENICICHUIO U YCTAaHOBKE 3HAUEHHUI CBOWCTB HEKOTOPBIX KOMIIOHEHTOB ()OPM H
MPOTPAMMHUPOBAHUIO 00pa0OTUYMKOB COOBITHH. HOMEHKIIaTypa TOTOBBIX KOMIIOHEHTOB
NOCTOSIHHO pacmupsiercsi, oubnmuorexku kommnonentoB (VCL — Visual Component Library),
HACTOJIBKO OOLIMPHBI, YTO TIO3BOJIIIOT JIETKO CO3/1aBaTh CaMble CIIOXKHBIE nuaiord. Takas
BU3yaJbHasE TEXHOJOTHS TOJyYyWa HAauMEHOBAHHE TEXHOJOTHH ‘“‘OBICTpOHl pa3paboTKH
npunoxxenni” (RAD — Rapid Application Development).

[TporpaMmmupoBaHue HE CBOJHUTCS K MPOEKTUPOBAHUIO JHAJIOTA, TO3TOMY B CHCTEMAax
Delphi umeercsi eme MHOXXECTBO BO3MOKHOCTEH, MO3BOJISIOIINX CYIIECTBEHHO OOJErYUThH
MPOIECChl POTPAMMHUPOBAHMS M OTJIAJKH CHCTEM IporpammHoro obtecmeuyenus. K Takum
BO3MOJKHOCTSIM, TIPEXKJE BCEro, MOKHO OTHECTH BO3MOXKHOCTH IPSIMOTO HCIOJIB30BAHUS
OJIHOTO U3 CaMbIX MOMYJISIPHBIX B MUPE S3bIKOB ITPOrPaMMHPOBaHUS — si3bIKa [lackanb (XOTs u
B Buue s3bikoB Object Pascal u Delphi). bnaromapst stomy cucremsr Delphi moryr
UCTIOJIB30BATHCS Ul PEIIEHHs OTPOMHOTO KOJIMYECTBa 3a7ad, B KOTOPBIX OOOCHOBAaHO
NPUMEHEHHE YHHBEPCAIBLHOTO S3bIKa MPOrpaMMHPOBAHUS, OOECIIEYMBAIOIIETO KOHTPOJIb
TUNIOB JIAaHHBIX W Pa3BUTHIE BO3MOXKHOCTH [UISi HANMCAaHUS BBIYUCIUTENBHBIX 3a/ad
(yKazaTenu, MHOTOMEpPHBIE MAaCCUBBI, PEKYPCHUBHBIE TIPOIIETYPHI, BCTPOCHHBIE (DYHKIIHH).

CymiecTBeHHBIM ~ JIOTIOJIHEHHMEM K = BO3MOKHOCTSIM ~ OOBIYHBIX  CHCTEM
nporpammupoBaHus B cucremax Delphi siisiercst Hanmuue cpeicTB MOAKITIOUYEHHSI U PaOOTHI
C JIOKQIbHBIMH U pacHpele]CHHBIMH CHUCTeMaMH 0a3 JaHHBIX. B cocTaB cambIX MEpBBIX
cucreM mporpammupoBanus Delphi yxe Obu1 BKIIOUEH mporieccop 0a3 JAaHHBIX KOMIIAHHU
Borland (BDE - Borland Database Engine). IIpotieccop BDE siBnsieTcsi IOCpETHUKOM MEXIY
NPUKIAJAHBIMA TpOoTpaMMaMud H  0a3amMu  JaHHBIX. [lJis  yMEHBIIEHUS 3aBUCHMOCTH
NPUKIAJHBIX TPOTPAaMM OT KOHKPETHOW 0a3bl JaHHBIX ATOT MPOIECCOpP MPEAOCTABISET
MI0JIL30BATENSAM eIMHBINA nHTep(eiic, Oxaronaps yeMy Mpu cMeHe 0a3bl TaHHBIX MPUIIOKEHUE
ocTaeTcs BroyiHe pabdoTocnocoOHsM. B cocta mpoueccopa BDE Bxoasar apaiiBepsl cuctem
ynpasienusi 6azamu ganubeix (CYBJI) mis HekoTopblX, Haubojiee paclpoCTpaHEHHBIX Ha
nepconanbHeix OBM CYBJl: Microsoft Access, FoxPro, Paradox, dBase u HEKOTOpBIX
npyrux. B cocra BDE Bxoaut Tarke apaiisep ODBC (Open Database Connectivity),
pa3paboTaHHbIi Ui BKItoueHus B cucteMbl Delphi Bo3moxkHOCTEH, MpeaocTaBisieMbIX Uist
cBsi3u C¢ Oa3amu AaHHBIX cuctemaM ¢Gupmbl Microsoft. Tem cambiM (X0 I U C HEKOTOPO i



moTepen 3(PPEKTUBHOCTH), CHUCTEMBI (PUPMBI BOrland moryr paborarh C JIFOOBIMH Oa3zaMu
JAHHBIX, KOTOPBIE TIOIKITI0Yar0TCs ¢ momoisio ODBC:

[Mpunoxxenue Delphi

A 4

Borland Database Engine (BDE)

L T~

[paiiBep Hpaiisep | WuTtepdeiic
Paradox ODBC h SQL
v / \ A 4
baza baza baza SQL
JAHHBIX JAHHBIX JAHHBIX cepsep
/\ /\ 1
Tabnuia Tabnuia Tabnuia Tabnuia Basa
JAHHBIX
Tabnuia Tabnuia

Cam mo cebe mporpammubiii npoaykr ODBC mo cBoeMy Ha3HAa4eHHIO M CBOUM
¢ynkusm ananoruueH npoueccopy BDE, Ho pa3paboTan kommnaHueil, KOHKYpHPYIOLIEH ¢
kommanued Borland Ha peiHKe cucteM mporpammupoBaHusi — Kommanueir Microsoft. Dror
NPOAYKT ObLT mojkitoueH k cucreme BDE mo Toif nmpuunne, 4To B COCTaB MHOTOYMCIIEHHBIX
npoaykToB Kommanuu MICrosoft, moanepxuBaromux oQUCHYI aBTOMATH3ALHUIO, BKIIOYCHA
takxke u nojuepxkka ODBC, nostomy amst ODBC co3mansr gpaiiBepsr moutu Bcex CYB/], uto
obecrieuniia paboTy ¢ 3TUMH cuctemamu U B cucteme Delphi/BDE.

[Tpoueccop BDE mnommepkuBaer craHmapTHbIH s3bIK 3ampocoB SQL, koTopwiid
MO3BOJISICT BbIJABaTh 3ampockl K cepBepaM 0a3 manubix Oracle, Sybase, Microsoft SQL,
Interbase u apyrum. D10 obecrneuyrBaeT BO3MOKHOCTh pabOTaTh HE TOJBKO C JIOKAJIbHBIMH
0azaMu JaHHBIX, TO €CTh C 0a3aMH, pa3MEIICHHBIMH Ha TEX JX€ KOMIIBIOTEpax, YTO M
OCHOBHasI IPUKJIAIHAS MIPOrpaMMa, HO M C paclpeesieHHbIMU 0a3aMH JJaHHBIX B CHCTEMax C
apXUTEKTYpOH “KimeHT/cepBep’.

B pamkax pacmmpeHust BO3MOXKHOCTEH ©  3(PQPEKTHBHOCTH pPaOOTBI CHCTEMBI
nporpammupoBanus Delphi B cocraBe oneparmonHoii cuctembr Windows kommanus Borland
Havajla MCIOoJib30BaHue paspaborannoit B Microsoft texnomorust ActiveX Data Objects
(ADO). Dror moyb30BaTENBCKHI MHTEp(dEC BKIOYACT KaK PEISIHOHHBIC, TaK W HE
peNsIUOHHBIE 0a3bl JAHHBIX, JEKTPOHHYIO TOYTY, MOJIEPKKY CHCTEMHBIX, TEKCTOBBIX H
rpaduueckux QaitnoB. CBsA3b ¢ JaHHBIMU OCYIIECTBIISIETCS ¢ Momoiipio TexHonorun OLE
DB. Hcnons3oBanue ADO mo3Bojsier pemuTh NpoOJIeMbl JIOKATW3AlMH JaHHBIX (B
YaCTHOCTH, MPOOIEMbl MHOTOSI3BIKOBBIX JaHHBIX U MIPU(TOB), U MOJHOCTHIO OTKAa3aThCS OT
cnenuanm3upoBanHoro mpoueccopa BDE, mockomeky mommepkka ADO BkimtoueHa B
THUIOBYIO MIOCTAaBKY onepannoHHoi cucrembr Windows.



Cama kommaHMs BOrland TakKe NOPOJOJDKUIIA pPa3sBUTHE COOCTBEHHOH CHUCTEMBI
MPOrPaMMHUPOBAHMS B YaCTH TOICPKKU pabOTHI ¢ 6a3amu JaHHBIX. Ero ObutH pa3paboTaHb
texHoiorun InterBase Express (IBX) wu dbEXpress, koTopble MOJIHOCTHIO 3aMEHHIIH
npouieccop BDE. B Hacrosmiee BpeMsi KOMIIAHHSI PEKOMEHJIIYET T0JIb30BaThCS HE
nporeccopom BDE, a Gonee coBpemeHHo# Texnonorueit dbExpress, KoTopast HCIIONb3YeT st
MOJIy4EHUS JAHHBIX UCKIIOUUTENBHO 3anpockl SQL.

4.2.3. C++ Builder

[To cBoum Bo3moxHOCTsM Cut++ Builder mpakTuyeckn MOJTHOCTBIO TEpeceKaeTcs ¢
cucremamu Delphi: u 3mech M Tam HCHONB30BaH METOJ TEXHUYECKOTO IMPOCKTHPOBAHHUS
NpOrpaMMBbl, Ha3bIBACMBIH BU3YaJIbHBIM MporpamMmupoBanueM. Otinune ot cuctem Delphi B
JAHHOM cJydae 3aKJIo4aeTcs B TOM, 4YTO Oa30BbIM S3bIKOM JIAHHOM CHCTEMBI
IIPOrpaMMHUPOBaHMUS sIBIIsieTCA A3bIK CU++.

B cucreme nporpammupoBanus Cu++ Builder sBHO mpociexuBaeTcs TEHICHIUS
MOCTPOCHHSI MHOTOSI3BIKOBBIX CHCTEM MPOrPaMMHUpPOBaHUs. B OOJIBIION CTENEHH 3TO CBA3aHO
¢ BXoJuiIe B coctaB cucteMbl Cu++ Builder 6ubnmorekoii Busyanbabix komrnoneHToB VCL.
[lepBonauanbHO 3Ta OMOIMOTEKa OblIa pa3paboTaHa Ui CUCTEM NPOTPAaMMHPOBAHUS Ha
[MTackane, To ecth cucrem Delphi, a mosnnee Obuta meperecena B Cu++ Builder. Hamnune
9TO# OMOIMOTEKM B pa3HbIX CHCTEMAax MPOrPaMMUPOBAHHUS MO3BOJISET MOJIb30BATEIIO MMUCATh
NporpaMmmy, COCTOSIIYIO M3 (PparMEeHTOB, HAINMCAHHBIX Ha pPa3HBIX s3bIKaX. [Ipu 3TOM
NPOrPaMMHCT UMEET BO3MOXKHOCTB IOJIb30BAThCS OJHUMHU M TEMH K€ abcTpakiusMu. B 1o
ke BpeMmsi cuctembl Delphi u Cu++ Builder — 310 pasnblie cucrtemsbl, Mo3ToMy peanbHO
CO3JIaBaTh MHOTOSI3BIKOBBIC IPOTPAMMBI C X IIOMOIIBIO HEJIETKO.

bubnmoreka VCL 3ameuartenbHa emie M TeM, YTO OHA TOJHOCTBIO TOCTpPOEHA Ha
NPUHIIMIIAX 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHHS U €IMHON HEpapXUu KIIACCOB
¢ obmmM 6a3oBeIM KiaccoMm TODbject, HaxonsmuMcs B OCHOBE 3TO# mepapxuu. Bce kimacch
VCL sBasiroTCsS MOTOMKAaMH 3TOTO Kiacca. Hammume oOmiero KopHs OMOTUOTEKH KJIacCOB
MO3BOJISIET KCIOJIB30BaTh MOJIMMOPPHU3M Uil peaan3alud OOLIMX alrOPUTMOB U CTPYKTYP
nmaHHbix. [lo cBoelt ¢dyaknuonamsHOCTH OuOMMOoTeka VCL B 3HAYNTENBHOW CTEHICHH
nepeceKaeTcsi ¢ APYruMH HMIMPOKO PAaCHpOCTpaHeHHbIMU OnOnmorekamu Cut++, B 4aCTHOCTH,
co craHmapTHOM Oubmuorekoit Cut+ U co CTaHIAPTHON OMOITHOTEKOM MAOIOHOB.

4.3. Cucmemput npozpammuposanusn komnanuu Microsoft

K nHambosee pacnpoCTpaHEHHBIM CHCTEMaM MNpPOTPAMMUPOBAHUS IUIi HACTOJBHBIX
OBM oTHOCATCSI CHCTEMBI, BhITycKaeMble kKommanuei Microsoft. Beck komruiekc mporpamm,
NOCTaBIIsieMbIX Komranuend MICrosoft, ciemyer Has3pIBaTh €IMHOW OIEPALIMOHHON CpEIoi,
NpeJHa3HAYeHHONW Ui pa3pabOTYMKOB  CHCTEMHOTO  IPOrPaMMHOTO  obOecreueHws,
MPUKIIQJHOTO MPOrPAMMHOTO 00eCTICYECHHSI.

Cucrembl, BbllTyckaeMble KommaHued MICrosoft, BBINONHEHBI B €IMHO M CTWIIC, UX
uHTEepdeiic Xopomo MpoayMaH. MHOTOOKOHHBIH HHTep(eiic MO3BOISET OTHOBPEMEHHO
BUJCTh PpA3IMYHYI0 HHOOPMAIIMI0 O CO3AaBaEMOM, TECTHPYEMOW WM HCHOIHIEMOM
nporpamme. Bce cUCTeMBl MMEIOT Pa3BHUTHIN OTIAQAYUK, KOTOPBIM paboTaeT B TEepPMHUHAX
0azoBoro s3pika mporpammupoBanus (Basic/Cu++/53bik accemOiiepa). B m000#t MOMEHT
BPEMEHHU MPOTPAMMUCT MOXKET MPOBEPUTH COCTOSHHE TOTO WJIM HHOTO OOBEKTa JaHHBIX, a B
IpOLECCe OTIAJKA MOXKHO JIaXXe€ MEHATh HEKOTOpbl€ 3HA4YEHMsI IEPEMEHHBIX U Cpazy
npoAoJDKaTh  paboTy € TOYKM  OCTAHOBKM — HpPOrpamMMbl  0€3  JIOTIOJHUTEIBHOU
NEePEKOMIMIISALIUY.



4.0.1. VISual basiC

HawuGosee n3BecTHOM M pacripoOCTPaHEHHOW CUCTEMOMN MPOTrpaMMHUPOBAHHS KOMITAHUH
Microsoft sBrsiercst cucrema Visual Basic. f3eix Basic, B Tom BHe, KaKUM OH P €ICTACT B
COBPEMEHHBIX CHCTEMaX MPOTPAaMMHUPOBAHUS, CUIILHO OTIMYACTCS OT CBOCH MEePBOHAYAIBHOM
Bepcuu. B HacTosiiee BpeMsi 3T0 00BEKTHO-OPHEHTHPOBAHHBIA S3bIK, 007aJar0Inuii BCEMHU
BO3MOYKHOCTSIMH JIPYTHX, 00Jiee HOBBIX SI3bIKOB IIPOrPAMMHUPOBAHUS, HO OCTABIIHUICS BeChbMa
OPOCTBIM Ui M3Y4YeHHWs, Onaromapss MPOCThIM HM300pa3HTENbHBIM cpeacTBaM. [Iporecc
CO3JIaHMsI JIMAJOTOBBIX ()OPM M PACCTAaHOBKM HAa HHUX JJIEMEHTOB YIPABJICHUS JUAIOTOM
Onarojmapst BH3YaJbHOMY TMOAXOAY CTall HECJIOXHBIM W  TMOHATHBIM.  CuHcrema
NPOrpaMMHpPOBaHKs B TPOIECCe CO3JMaHMs (OPM aBTOMATHYECKH CO3JaeT MpOorpammy Ha
s3pike Visual Basic. CoOCTBEeHHO MporpaMMbl, KaKk TaKOBOMW, MPAKTHYECKU U HE TpeOyeTcs.
Tpebyercss AuIIb HaMKMCaTh MPOIETYPHl PEAKIUU Ha COOBITHS, BO3HUKAIOUIME NPH padboTe
POrPaMMBbI.

3aroToBKM TMPOLEAYP, PEATU3YIOUIMX TaKUEe PEAKIUH, BCTABISIOTCS B TEKCT
NpOrpaMMbl  aBTOMATHYECKH, MOJb30BATEII0 OCTACTCS JIMIIb HAMOJHHUTh HX pPEATbHBIM
COJICp)KaHMEM, YTO OYEHb MPOCTO, YUUTHIBAS CYLICCTBEHHOE pa3/ielieHHe MEepBOHAYAILHON
CIIO)KHOM 3a/laud  TPOCKTUPOBAHWE JHMAlOra Ha MHOXECTBO HPOCTBIX  MMOJ33/aY.
3HaynTeNbHOE OOJErYeHHE TOJB30BATESIM TMPHHOCAT TaKKe OMONMOTEKH CTaHIAPTHBIX
dbopM U dIEeMEHTOB yrpaBieHus (“‘OMOIMOTEKHM KOMIOHEHTOB”), a TaKKe pa3BHUTas CUCTEMa
OKa3aHUsl TOMOIIM TI0JIb30BATENISIM, CHA0)KCHHAs OTPOMHBIM KOJIMYECTBOM NpUMEpoB. B
nporecce paboThl MOIH30BATENb MOXKET CBOOOIHO MEPEKITIOUAThCA U3 PEKUMA MTPOCMOTPa U
pPEeOaKTUPOBAaHHUS TEKCTAa MPOrpaMM B PEXUAM TpadHuecKOro pelakTHpoBaHUs (opm.
[Tonb3oBaTeh MOXET H00ABISATH HOBBIE (OPMBI, PACCTABIATh HA HHUX HOBBIC SJIEMEHTBI
yIPaBICHUS, MEHITh HMX pa3Mepbl U CcBoWcTBAa. OTIAAYMK, BCTPOCHHBIH B CHUCTEMY
porpaMMHpOBaHus, padoTaeT B TepMHUHaX si3bika Visual Basic, mosTomy oTinaaka nmporpamMmm
HE MPEJICTABIISIET 0COOOHN CIIOKHOCTH.

B uenom, cucremy Visual Basic MoXHO onpenenuTh, Kak HHCTPYMEHTAIBHYIO Cpelly
JUIs pa3pabOTKM CaMbIX pa3IMYHBIX MPOrPaMMHBIX MNpoaykToB. Co3maBacMble B ITOM
UHTETPUPOBAHHON  WHCTPYMEHTAJIBHOW  Cpele  MporpaMMbl  00Jagar0T  CBOMCTBOM
ABTOHOMHOCTHU M B COCTOSIHHHU TIOCJIC 3aBEpIICHHUS pa3paboTKH (HyHKIMOHUPOBATH B OTPHIBE
or camoii cpeapl. CrenyeT TOJBKO IOMHHTH O HEOOXOJAMMOCTH COIPOBOXKIATH
pacnpocTpaHeHHe MPOrpaMMBbl, HarnMcaHHOW B cucteme Visual, dubnmorekamu, oTcineKuBast
COBMECTUMOCTh BEpCHI CTaHIapTHBIX OuOnmoTek upmbr Microsoft ¢ Bepcueit co3mganHoif
nporpammbl. OTCYTCTBHE HYXHON OMOJIIMOTEKH, @ HHOTJa ¥ HEOOJIBIIOTO CHCTEMHOTO (aiina
B CHCTEMHOM KaTaJlore HEeMUHYEMO 3a0JIOKHpYeT paboTy IpOrpaMMBl.

Ocobenno ymob6HO pabortath B cucteme Visual Basic ¢ mputoxkenusmu Microsoft
Office. Kaxmoe otaenbHOoe o¢uCHOE MpHIIoKeHHe (TeKCTOBBIM mporeccop Word,
aneKTpoHHbIe Tabmuibel EXxcel, cucrema ympaBnenus 6a3oit maHHBIX ACCESS, CcHUCTeMa
anextporHHo mouthkl Outlook u apyrue) mpenacraBieHo B cucTeMe OMOIHOTEKOM BCTPOSHHBIX
uepapxuueckux kiaccoB. C  TOMOIIBIO METOJOB  3THUX  KIAcCOB  MPOTPAMMHUCT
HEMOCPEICTBEHHO M3 MPOTrpaMMbl Ha si3bike BasiC MOXeT aKTUBU3MPOBATH MPHIIOKEHHUS,
CO3J1aBaTh JOKYMEHTBI, PEAaKTUPOBATh MX, MEPEAaBaTh U3 OJHOTO IPHIIOKECHUS B JIPYroe u
Jenath MHOroe jpyroe. Hampumep, MOXHO co37aTh HpoOrpammy, KOTopas (C IOMOIIBIO
co3laHHbIX 00brYHbIM st Visual Basic ciocobom quanoroBsix Gopm) Oyaer 3anpammBaTh y
N0JIb30BaTeNsl HEKOTOPBIC JTaHHBIC (HApuUMep, JUYHbIC JaHHBbIC KIMEHTA) U (OpPMUPOBAThH
JOKYMEHT YCTaHOBJIGHHOTO 00pasiia. [loydeHHbIH JOKYMEHT MOXKHO 3aTE€M PEIaKTHPOBATh B
JIMAJIOTOBOM DPEXHME C MOMOIIBI0 TekcToBoro mporeccopa Word. M3 npo ip aMMbl MOKHO



TaK)K€ aBTOMAaTHYECKU II€pEeJaBaTh HY)KHBIC JaHHBIE B CUCTEMY JJICKTPOHHBIX TaOIuUI EXCEl,
a TaKkKe aBTOMAaTHYECKH OTIPABIATh WX MO DJIEKTPOHHOM IodTe, HWCHOJB3Yys anpeca,
Xpassuecs B 0a3e naHHBIX ACCESS.

4.3.2. VBA

Jlnst co3maHMs MHTETPUPOBAHHBIX MPHIIOKEHHH Kommanuei Microsoft npemnaraercs
cucrema, Ha3piBaemas Visual Basic for Applications unun VBA. UToObl €10 BOCIIONB30BATHCA,
Ha DBM T1pebyercst ycTraHaBiIMBaTh HE AOMOJHUTEIBHBIE CHCTEMHBIE KOMIIOHEHTHI, a TOJIBKO
npoaykr Microsoft Office. B oriamune ot cucremsr Visual Basic, cucrema VBA He
NpeJHa3HayeHa JJIsl CO3/JaHUsl aBTOHOMHBIX mporpamM. IIporpaMMHBIE TPOJIYKTHI,
CO3/IaHHBIE B MHCTPYMEHTaNbHOH cpene VBA 1 KOHKPETHOTO MPHIIOKEHHS, MOTYT OBITh
3aITyIIeHBI TOJIBKO M3 ATOTO MPHUIIOKEHHS U PYHKITMOHUPYIOT TOJIBKO BMECTE C HUM.

B cucreme Visual Basic s3pik BasiC BbICTymaeT Kak KOMIMJIMPYIOUIHHA SI3BIK,
CO3/AIONINI HWCTONHAEeMBbIe (ailnbl, B TO Bpems, kak B cucreme VBA wucmonb3yercs
MHTEPIPETATOp, KOTOPBI MHTEPIPETUPYET MPOrpaMMy, XPaHSIIYIOCS B TEKCTOBOM BHJE Ha
si3bIKe BasiC uim B BUie TEKCTa HA MPOMEKYTOYHOM SI3bIKE.

Cucrema VBA mpencrasnser co0oil eaMHYI0 KOMIUIEKCHYIO CPEIy sl MOAICPKKU
pa3pabOTKU CIIOKHBIX MPHUKIAJHBIX MPOrpaMM M aBTOMAaTH3MPOBAHHBIX JOKyMeHTOB. C ee
MIOMOIIBIO  CJIOKHBIE TPUKIATHBIE TPOrpaMMbl  MOTYT pa3pabaTeiBaTb HE TOJBKO
npogeccuoHaIbHbIE TPOTPAMMUCTBI, HO U KBAJTU(PUIIMPOBAHHBIE TI0JIH30BATENN PUIIOKECHUH.
CepBHc, KOTOpBIM cHucTeMa Ipeliaraer, BKIOYas yHOOHBIM WHTEPaKTHBHBIN OTIATUUK,
BIIOJIHE JUISI 9TOTO JOCTATOYEH.

4.3.3. Visual C++

Hexkortopsim ananorom cuctemsl VBA siBisiercst cuctema nporpamMmmupoBanus Visual
C++, 0a30BbIM 53bIKOM B KOTOpOH siBisieTcs si3bik Cut+. B cucreme Visual C++ umeercs
NOJHBIA HaOOp OMOIMOTEK, MO3BOJISIONIMX BBITIONHATH BCE BHJBI pabOT, KOTOPBIE MOKHO
BBITIOJHATH M B cucremax Visual Basic u VBA. Bo3moxxHOCTh HCHONB30BaTh s3bIK CHt+
MpEeBpaIlaeT 3Ty CHCTEMY MPOTPaMMHUPOBAHMS B MHCTPYMEHT, MO3BOJIIONINNA CO3/1aBaTh HE
TOJIEKO OOBIYHBIE O(HCHBIE TPUIIOKEHNUS, HO M PELIaTh APYrue 3aJauu.

B cucremy mnporpaMmupoBaHUSI BCTPOEH YAOOHBIM WHTEPAKTHBHBIA OTIATUUK,
paboraromuii B TepmmHax s3bika Cut+ WM sA3bIKa  acceMOinepa W TTO3BOJISIFOIIHIA
OJIHOBPEMEHHO BHJIETh Ha DKpaHE TEKCThl PAa3UYHBIX (PAarMEHTOB IMPOTPaMM, 3HAYCHHS
MEPEMEHHBIX M PErHCTPOB IEHTpaIbHOTO mpoiieccopa DBM, cTek BBI30BOB MpOLEAYp U
JIPYryi0 HeOOXOIUMYIO MpH oTiaake uHpopmanuio. OTIaquMK MO3BOJISIET MEHATh 3HAUCHUS
NEPEMEHHBIX, YTO HWHOT/IA TMOMOTAeT NPOTPAMMHUCTY MPOBEPUTH THIIOTE3Yy O MPUYHMHAX
HETPaBUIBHOTO MOBEIECHUS POrPAaMMBI, a BIIOCIEICTBUH U UCTIPABUTH MTPOTPAMMY.

Kak u mns apyrux mporpaMMHBIX MPOAYKTOB kKommanuu Microsoft, nmpu pabote B
cucreme Visual C++ mocrymHa Best cipaBouHasi HHGOpManus, Kak 0 caMOi CHCTeMe, TaK U O
si3pike Cut+, OMONMMOTEUHBIX QYHKIMAX M omnepanuoHHoit cucteme Windows. CrpaBouyHHK
cHaOXeH OOJIbIIMM KOJUYECTBOM IPUMEPOB, KOTOPHIE YACTO IO3BOJISIOT IOBBICUTH
3pQEeKTUBHOCTb, KaK TMpoIllecca IMPOrpaMMHpOBAaHUS, TaK M IMporecca paboThl yxke
MOJITOTOBJICHHOM MTPOTPaMMBI.

Cucrema Visual C++, kak u cucremsl Visual Basic u VBA, B HacTosiiiee BpeMs yxe
cuntaetcs Kommanued Microsoft ycrapeparomieii. B mocieaHue KOMILIEKTBI HOCTaBOK
IPOTPAaMMHOTO OOECIIeYeHUs BCE 3T CHCTEMBI YK€ HE BXOJAT, OJHAKO, TO IIHPOKOE
pacripocTpaHeHHe, KOTOpO€ OHHM HalUIM, JO0Ka3blBaeT WX BBICOKHE MOTPEOUTETBCKUE
Ka4yecTBa.



4.3.4. Konuyenyus .NET u C#

C pasButueM riobambHOM ceru Internet BosHWKIA HEOOXOAMMOCTH IHCATh
POTpaMMBbl, TEPEHOCHMOCTh KOTOPBIX 00ECNEeunBaeTCsl HE TOJBKO HAa YPOBHE TEKCTOB
nporpamMm, HO M Ha Gosiee rIIyOOKOM ypoBHE. DTO MPUBEJIO K CO3JaHMIO KOHIIETIINH Java, B
KOTOPOH NEePEeHOCUMOCTh JIOCTUTAETCS TPAHCISIUEH TEKCTa MPOTPaMMBI B MTPOMEKYTOUHBIH
SI3BIK, Ha3bIBAEMBbI OAHT-KOJIOM, KOTOPBIN 3aTeM MHTEPIPETHUPYETCS] BUPTYATIbHOW MalTHHON
Java (Java Virtual Machine, JVM). O6paboTaHnHast 10 3TOH TEXHOJOTHU MPOTpaMMa MOKET
ObITh WCHOJHEHa Ha J000H mmatgopMe, uMeNed BHpTyanbHyl MamuHy JVM.
TexHonorust Java mo3BOJISIET UMETh BCEro OJHY HCHOJHIEMYIO BEPCHIO MPOTPAMMBI, B TO
BpeMsl, KaK HCIIOJIb30BaHUE OOBIYHBIX SI3BIKOB TMPOTPAMMHUPOBAHUS TpeOyeT Cco3aaHus
UCTIOJHSIEMBIX TPOTPaMM JIJIsl K&KJI0TO BO3MOXKHOTO BapUaHTa CUCTEMHOTO OKPYKEHHS.

SI3pIK Java pemunia MHOTHE TPOOIeMbl IEPEHOCUMOCTH IPOTPaMM, OJTHAKO, BEIOpaHHas
TEXHOJIO Ml P HOTHI C ITUM SI3BIKOM IIOCTaBHJIA €r0 B H30JIMPOBAHHOE IOJIOKEHUE IO
OTHOWLICHUIO K JIPYTUM si3bikaM mporpammupoBanusi. Kommanus Microsoft, paszpabarsiBas
HoByo TexHojoruto .NET (dot NET), crama mnoanepxuBaThb MHO203bIKOBOE
npocpammuposanue, TO €CTb TaKOW CMoco® B3aMMOAEUCTBHS TMPOTP MM, TP U KOTOPOM
NporpamMMbl, HalMCaHHBIE HAa Pa3HBIX SA3bIKaX, MOTYT padoTaTh COBMECTHO. B mpuHIHIE
MOXKHO OBUIO TPOAOJDKUTH PAa0OTy HaJ COBEPUICHCTBOBAHMEM TEXHOJOTHU Java, HO
KOMIIaHUs BBIOpaja qpyroi myTh U MPEAoKIIa HOBBIHM S3bIK IporpaMMupoBanus Cu#, Kak U
s3BIK Java OCHOBaHHEIN Ha si3bike Cut+. S3b1k Cu# cTpoUTCSI HA OOBEKTHOW MOJENH S3bIKA
Cu++, a CHHTaKCHC U MHOTHE CITy)KeOHBIE CIIOBAa BO MHOT'OM 3aMMCTBOBAaHBI U3 si3bika CH.

B mocnennee Bpemsi kommanust MiICrosoft akTWBHO TpOJBUraeT HOBOE IMOKOJICHUE
CHCTEM NpPOTrpaMMHPOBaHUs, O00beAMHsAEMBbIX 00mMM HaumeHoBanuem .NET Framework
(ympaBinsiemasi cpefa Ui pa3paObOTKH M MCIIOJHEHUS] NPWIOKEHHH). DTa cpeia COCTOUT U3
obmies3prkoBoi ucnonHsromei cpensl (CLR) m 6ubmuorexu xmaccoB. C camoro Havana oHa
obecrieunBaia MEXBSI3BIKOBYI0 COBMECTHMOCTb MpPOTpaMM, HANHMCAaHHBIX Ha TpeX S3bIKaxX
nporpammupoBanust — Visual Basic .NET, Visual C# u Visual C++, a Taxxke cueHapues,
HamucaHHbIX Ha s3bike JSCript. Texuosmorus .NET pemaer 3amady co3gaHus €AWHOM
YHHUBEpCAIBHON TIaTGopMbl (6a3b1) MPOrpaMMHUPOBAHUS, PABHO TOJIIEHCS Ui pa3pabOTKH
TOOBIX MPOTpaMM — OOBIYHBIX TPHIIOKEHUH, MPIIIOKESHUA i1 padOThl ¢ 0a3aMu JaHHBIX,
CEeTEBBIX CIYXO, MPHIOKEHUH 11 MOOMJIBHBIX M TIEPEHOCHBIX ycTpoicTB. HezaBucumo ot
si3bIKa iporpammupoBanus B cucteme .NET Framework ucrosb3yercst 001mas cucreMa THITOB
(common type system — CTS), uto obecreynBaeT COBMECTUMOCTH THIIOB MEXIY BCEMH
S3BIKOBBIMU KOMIOHEHTaMu. Kak u B TexHosoruu Java, nmpu o0paboTke TEKCTOB MPOTrpamMm
TPAHCISALHUA C JIO00TO SI3bIKAa TPOTPAMMHUPOBAHMSI CHavYalla OCYLIECTBISETCS B €IUHBIN SI3BIK
BHyTpeHHero mnpexactainenus (Microsoft Intermediate Language - MSIL wmm 1L,
Brocieacteur  Common Intermediate Language — CIL). Buyrpennee mnpeacTaBieHue
BBIOpAaHO TakuM, YTOOBl HHU3KOYPOBHEBBIH TPOMEXKYTOUYHBIH S3BIK OXBaThIBall BCE
BO3MOKHOCTH HcnonHstomen cpeasl CLR. JlioboMy sneMeHTapHOMY THITY JTaHHBIX BO BCEX
s3b1kax B cpene CLR u B s3pIKe MPOMEKYTOUHOTO MPECTABICHHSI COOTBETCTBYET HEKOTOPBII
0azoBblii TH. [IppMeHeHHMEe BO BCeX S3bIKax OOLIEH CHUCTEMBI THIIOB, KOTOPHIE MOKHO
npeoOpa3oBBIBAThH APYT B APYyra, MO3BOJSET KOMIIOHEHTaM OOMEHHMBATHCS TAaHHBIMH, H30eras
MOTEepPH BPEMEHHU Ha mpeoOpa3oBaHue THUIOB. [IpaBUIBLHOCTD peIIEHH, 3a7I0)KEHHBIX B SI3BIK
MIPOMEKYTOYHOTO TIPEICTABICHUS, JOKA3bIBACTCS TEM, UYTO TPAHCISIIHIO B ATOT S3BIK, a
3HAYUT W BKJIIOYEHHE B 00LIyr0 UcTodHsmomyoo cpeny CLR, BBIMOTHMIN emie HEKOTOpPbhIE
KOMIIaHWH, CO3/aBIIME TPAHCIATOPHI ¢ s3bIKOB Poptpan u Kobosn. Texnomormio .NET ¢
S36IKOM  mpoMmexxyrounoro — mpencrasnenuss — CIL  mopgmepkuBaer u - cuctema



nporpamMmmupoBanust Delphl, HaumHag c¢ Bepcuu 8. CyIIECTBYIOT IIPOEKTHI IE€peHOca
TexHoJoruu B onepanuonnubsie cucrembl UNIX u Linux. Pacnpocrpanenue texuonoruu .NET
Ha JApyrue TUaTGOpMBl HECKOJBKO 3aTpyAHEHO U3-3a MpoOjieM, CBSI3aHHBIX C
BOCIIPOM3BEICHHEM TI0JIb30BaTEIbCKOTO HMHTEpdeiica: SKpaHbl HACTOJIBHOTO KOMIIBIOTEpA,
KapMaHHOTO KOMIbIOTEpa 1 MOOMIIBHOTO Tese(h)OHa CHIIBHO Pa3IndatoTCs.

Kpome o6meit cucrembr tunoB CTS u o0miero s3pika BHYTPEHHETO MPEICTAaBICHUS
nporpamy, TexHojoruss NET  xapakrepusyercs criemyrommMmu — crenu(UKarusImMH,
COCTaBJISIFOIIUME  00MIes3bIKOBYI0 HHpacTpykTypy (Common Language Infrastructure -
CLI):

e Extensible Metadata - pacwupsemvie memaoannvie. B texuonorun .NET
nozpasymeBaercs, uto komansl CIL moMmemnaroTcss B eIMHUILY pacpOCTPAHEHUS
— cOopky (assembly) — u COMpPOBOXKAAIOTCS METaJaHHBIMH, KOTOPBIC JEIAIOT
cOOpPKY TMOJHOCTHIO CaMOJOCTaTOYHBIM OOBEKTOM. B MeTajaHHBIE TOMEIIAIOTCS
UM ¥ BepCHs COOPKH, CBEJICHHS O JIOKAJIM3AIIUH, JaHHBIE O TUIAX, BKIIOYEHHBIX B
cOOpKY, CIUCOK BHEIIHUX (haiioB (COOPOK), OT KOTOPBIX 3aBHCHUT JIaHHAsI COOpKa
UT. 1.

e Framework Class Library — 6ubamnoTeka kiaccoB, KOTOpPbIE I0JDKHA HCIIOIB30BaTh
ar00as mporpamMMa B pamkax TexHojoruu. bubmmoreka VCL Delphi u C++
Builder B wem-to momo6na .NET Framework. Pasuumna mexay HUMH, Tpexie
BCEro, coctour B ToM, uto Oubmuoreky .NET Framework mMo»xHO HCHoJb30BaTh
OpU  CO3JAaHMM  TMPOrpaMM  Ha  JIOOOM  sI3BIKE  MPOrPaMMHUPOBAHUS,
nonaepxkuBatomiem texHosoruto NET. Bonee toro, sty OmOGmmoTreky MOXHO
pacuIMpsATh HOBBIMH KJIaCCaMH, KOTOpBIE 3aTeéM MOTYT UCIOJIb30BAThCS B
porpamMmax Ha JAPYruX si3bIKax MpOTPaMMUPOBAHHS.

e Platform Invocation Service (P/Invoke) - ciyx0a cormacoBaHus maTdopM.
IIporpammsl, ucnosnnsemsle B .NET, npenenbHO U30JUpOBaHbl IPYr OT APYra U OT
Cpe/CTB omnepalmonHoi cuctembl. OmHako BHe 3THX cpeacts .NET Framework ue
MOJET peasibHO pabotars. P/Invoke peanusyer B3aumoneiicteue .NET Framework
Y OTNEPALIMOHHON CUCTEMBI.

e Extended Portable Executable (PE) File Format - cramgaptHeii Qopmar
UCTIOJHAEMBIX (PaliIOB, UCTIONB3YEMBIH sl XpaHEHUs] 00bEeKTOB TexHoNoTuu. OH
3arp yaercss OOBIYHBIM 3arp YUYMKOM TOYHO TaK K€, KaK M JI000H Japyroi
UCTIOJTHSAEMBIH (aitsi. OJHAKO B €0 3aroJIOBKE UMeeTcs OUT, yKa3bIBAIOIIMKA HA TO,
yro (aiin orHocutcst k TexHonorumu .NET. OOnHapyxuB OWT, 3arpy3duk
obpamaercss k ucnonssomei cpene CLR, xoTopas u mpousBoautr oOpaboOTKy
¢aiina.

Bxmiouenne B Ttexnonorutro .NET wumenno wucnonssromeit cpexst CLR, a ne
BUPTYaJbHOW MAaIIMHBI, pabOTy KOTOPOW HAA0 MHTEPIPETUPOBATh CHENHUATBHBIMU
nporpammamu (aHasoruyHo JVM), cymiecTBeHHBIM 00pa3oM OTJIMYAET 3Ty TEXHOJIOTHIO
.NET ot texnonoruu Java. B oTiim4rie oT TeXHOJIOTHH, IPUMEHSEMOU NP paboTe ¢ A3BIKOM
Java, ocHoBHas paboTa HIET HE C MHTEPIPETATOPOM MPOMEKYTOUYHOTO SI3bIKA, a C
TPAHCIATOPOM, TPEOOPaA3yIOUIUM NPOTpaMMy Ha MPOMEKYTOUYHOM SI3bIKE B MAIIWHHBIE
KOMaHJpl I€pel €€ BBIIOJHEHHUEM. OJTa TPAHCISIUMS BBINOJHSAETCS ¢ mnomoiupto JIT-
kommuisaTopa (Just-in-time), BbI3bIBAEMOT0 aBTOMAaTHYECKH B TOT MOMEHT, KOT/Ia YIIPAaBJICHUE
nepejaeTcss B Ty 4YacTh IPOrpaMMbl, KOTOpasl MPEACTaBiI€HA HAa IPOMEXKYTOUHOM S3bIKE.
Kommunsitop mpeoOpazyer CIL mo mepe HamoOHOCTHM M BCTaBIISET 3arilyllIKH HAa MECTO



BBI30BA METOJIOB 00BEKTOB. llpu mepBoM OOpallleHUM K 3ariylike, yIpaBJICHUE IIepenacTcs
JIT-koMnunATOpY, KOTOPHIN 3aMEHSIET €€ pealbHOI mporpaMMoii. Takoro ponia oOparieHus K
KOMIHIJISITOPY TMPOU3BOAATCS HEMOCPEIACTBEHHO M3 (PParMEHTOB MPOTPAMMBI, COCTOSIIIUX U3
OOBIUYHBIX MAIIMHHBIX KOMaH], paHee CTeHEPUPOBAHHBIX KOMIMJIATOPOM, YTO MOBBIIIAET
CKOpPOCTb UCTIOJTHEHHS MporpamMM. TakuM ke 00pa3oM MpOU3BOAUTCS 00paboTKa mporpamm,
HaIMCAaHHBIX HA JIIOOBIX JPYTUX SI3BIKaX MPOTPAMMHUPOBAHUS, BXOJSIINX B COCTAB CUCTEMBI
IIPOrpaMMUPOBaHMSL.

B xozme kommunsuuu nporpammbel CIL  oOHa /IONOJIHUTENBHO —IOJBEpraercs
Bepudukanuu. Bepudukanms mnpoepseT camy NporpaMMmy W METaJaHHbIE B TIOMCKax
BBIXOJIOB W3 HAJEKHOTO OKpyXeHHs. Hane:kHOCTh THUIIOB OOBEKTOB €CTh HAAEKHOCTh UX
M30JIIMU  OT JPYrUX OOBEKTOB W HAAEKHOCTh HMX 3alIUTHl OT OIMMOOYHOTO WIIH
3JI0HaMEPEHHOTO pa3pymeHus. Bo Bpems BepuQuKaluy nmporpaMmma MmpoBepsieTcsi Ha I0CTYII
K pa3pelieHHON MaMATH U BBbI30B TOJIBKO MPABUIILHO OIpEeIeHHbIX MeTO0B. Hanpumep, He
JOTMyCKaeTcsi oOpalieHne K TIOJIIM, KOTOpPbhI€ BBIXOAAT 33 OTBEACHHBIE WM TPaHUIIBI.
JlomoHUTENHHO Bepu(UKAIUS IPOBEPSET MPABUIBHOCTh TeHEPAIIMY MAIIMHHBIX KOMAaH/I.

4.4. Cucmemut npozpammuposanus OC UNIX u Linux

C camoro nHawana pa3pabotku cucreMbl UNIX oHa paccmaTpuBamace B KauecTBe
nepeHocuMOol  (MOOMIIBHON) OTepallioHHON cucTeMbl. BbIicokas MOOWJIBHOCTH 4YacTo
OTpaHMYMBaJia MCIIOJIb30BaHUE HanOojiee COBPEMEHHBIX Nepu(epuitHbIX yCcTpoiicTB. B
cIoXUBIIMXCS ycnoBusx cucreMa nporpammupoBanus OC UNIX (mo kpaiinelt mepe, Ha
MIEPBOM 3Talle CBOETO Pa3BUTHA) CTaja OPUEHTHPOBATHCS HA PabOTy C KOMAaHHON CTPOKO.

Mo cux mop 3rot peskum paboTsl B cucteme UNIX (1 B cucTemax, 0CHOBaHHBIX Ha HEH
WA (PYHKIIMOHAIBHO M OPTaHU3AIMOHHO OJIM3KHMX) OCTaeTcsl akTyadbHbIM. OH J0Ka3al CBOIO
apexTHBHOCTb, XOTs B Hacrtosamee Bpems miusd cucreM tuna UNIX paspaboransr
COBpEMeHHbIe IpauuecKue MoIb30BaTENbCKUE HHTEP(EHCHI.

Pabota B pekuMe KOMaHTHOW CTPOKH, B TOM YHCJE JUIS BBIOJTHEHUS OOBIYHBIX
JEHCTBUI, C KOTOPHIX HAYMHAETCS HEMOCPEACTBEHHAs MOJArOTOBKA MPOrpaMM B CHCTEMax
IIPOrpaMMUPOBaHMsI — HaYaJIbHOTO 3aBEJICHUS M PENAKTUPOBAHUS TEKCTOB, BBIIIOJIHSETCS B
cuctemax UNIX ¢ momompto crienuanbHbIX CPECTB — MHTEPIIPETATOPOB SI3bIKA YIIPABICHUS
3aganusamu, koropsle B UNIX HazpiBaroTcs KOMaHAHBIMU MHTepnperatopamu. KomaHaHbie
MHTEPIIPETATOPbl  SBJISAIOTCA MMOCPEAHUKAMU MEXJY TMO0Jb30BaTENSIMU U CUCTEMHBIMU
nporpammamu. Jlns cucrem UNIX Obumn pa3zpaboTraHbl MHOTHE BapuaHThl KOMAaHIIHBIX
MHTEPIPETATOPOB, CPEH KOTOPHIX HaHOOJIbIIee paclpocTpaHeHne noiaydnmin 4 Bapuanta: C
shell (csh), Bourne shell (sh), Korn shell (ksh) u Bourne again shell (bash). Komannusie
000JI0YKH, 32 KOTOPBIMH PabOTalOT KOMaHJHBIE HMHTEPIPETATOPHI, TO3BOJIAIOT HE TOJBKO
BBITIOJIHATH OT/IENIbHBIE KOMAH/IbI OMEPAlMOHHONW CUCTEMBbI, HO U ()OPMHUPOBATh KOMAaHIHbIE
Gaiinel, coneprkaniie 3apanee cOpMHPOBAHHBIE TIOCIEOBATEIILHOCTH KOMAHI.

Kpome komanaublx uHTeprperaropoB, cucreMa UNIX conepkuT Bech KOMILIEKC
nporpamMM, OOECIEYHBAIOIINX JKU3HEHHBIH LUK TMPOTpaMM: pPEIAaKTOp, KOMIMISATOPHI C
OnbmmoTekaMu KJ1accoB, Mpoueayp U QyHKIHUNA, HEOOXOIUMBIX Ui KOMIIOHOBKH MPOTPaMM,
MOJITOTOBJICHHBIX CUCTEMOM MPOrpaMMHUpPOBAHUS, CTAaHAAPTHBIN acceMOiep U KOMIIOHOBIIIHK.
B cocrase cuctemsr UNUX Taxke umerorcs

e Penaktop TekcroB VI (visual editor — BusyanbHbIi pefakTop), MPeICTaBISFOLIHIA
co0O0# MAaNOTOBBIN PEAAKTOP, TO3BOJISIOIINI B MHTEPAKTUBHOM PEKHME BBOJIUTH
TEKCThl WJIM TpPUKa3bl Ha pelakTHpoBaHWe. PemakTop VI TO3BOJSET TaKKe
OCYIIECTBIISATH MOUCK MO TEKCTY M KOHTEKCTHYIO 3aMEHY.



Pa3Buteii, CcaMOJOKYMEHTHPOBAaHHBIM, pacCIIUPAEMbIH 3KpaHHBIH PEHAKTOP
peanbHoro Bpemenn EMACS (Editor MACroS), HacTpanBaeMblii Ha pa3HbIC THUIIBI
TEPMUHAIOB W TOTPeOHOCTH TOJB30Bareiel penakrop. PacmupsiemocTsb
pelakTopa OCHOBaHa Ha  HUCIOJB30BAHUM  BCTPOCHHOTO B PEAAKTOP
uHTeprperaropa s3bika Jlucn (auanekra Common Lisp). Kak u Bce pemakTopsl,
penaktop EMACS mo3Bossier mpoBOIUTh yJajeHHE W BCTaBKY TEKCTa, a TaKKe
OCYIIECTBIISAITh KOHTEKCTHBIM TOMCK W KOHTEKCTHYIO 3aMEeHYy B TEKCTax.
CymectBenHoe ommune penakropa EMACS ot npyrux pemakropoB — B €ro
MOOHILHOCTH. DTOT pefakTop padoraer He Toabko B UNIX-cucremax, HO Takxke B
cucremax VMS, MS-DOS, cucremax cemeiicrea Microsoft Windows. Penaktop
EMACS MoxeT 3ammyckaTbCsi HE TOJIBKO M3 KOMaHIHOU cTpoku. OH paboTaer B
MHOTOOKOHHOM pexume ¢ uHTepdeiicom X Window. Penakrop EMACS umeer
OCHOBHBIE DPEXHMBI BBOJA U PENAKTHPOBAHUS TEKCTOB JUIS  SI3BIKOB
nporpammupoBanus Jlucr, Scheme (Bapuant Jlucna), Awk, Cu, Cu++, @oprpan,
Icon, Java, Objective-C, Ilackans, Perl (Practical Extraction Report Language),
Pik ¢ CORBA IDL, u Tcl. Ectb Takxe ocHOBHOW pexum s Make-daiinos.
Hanuune 3TUX peXMMOB IMO3BOJSIET HE TOJBKO OCYIIECTBIATH (POPMATHBIM BBOJ
TEKCTOB  MporpammM, Haubojee  yaoOHBIH Uit KOHKPETHOTO  sI3bIKa
IPOTPaMMUPOBAHUS, HO U 3aITyCKaTh CAMU KOMITAJIATOPHI.

[Monb3oBatenbckuii  uHTepdeiic X  Window System, paspaGoraHHBII B
MaccadyceTckoM TeXHOJIOTHYECKOM MHCTHTYTE B 1984 romy, KoTopsiid 0Onerdaer
pabory B moboii oxoHHoil cucreme UNIX. B ocHoBy sToro wuHTEpdeiica
MOJIOKEHBI Pa3Inyusg MEXAy (QYHKUUSMHU KIHMEHTa U CepBepa B IpoIecce
pHCOBaHMs M300paXeHHWsT Ha DHKpaHe KoMIbIoTepa. PucoBanme Ha »dKpaHe
BBITIOJTHAET TOJIBKO CepBEp, a KIIMEHTCKAs YacTh MPOrpaMMBbl IIepeIaeT CepBEPHOI
YacTH Bce HEOOXOIMMBIE U PUCOBAHUS JNaHHBIE. TakoW TMOIXOJ MO3BOJIET HE
TOJIBKO pemaTh MpoOsieMbl OE30MacHOCTH, HO M IO3BOJSET JIETKO CO3/aBaThb
NPUJIOKEHHS, paboTaroIe C HECKOJBKUMHU 3KpaHamu cpa3y. C TOUKH 3peHus
cucTeMbl mporpamMupoBanust uaTepdeiic X Window System BakeH Tom, 4TO Ha
ero OCHOBE CO3/IaHbl MHOTOYHCIICHHBIE CHUCTeMBI paboumx ctojoB (desktop),
SBIISIIOIIMECS OCHOBAMH HMHTEPAKTUBHBIX CHUCTEM MporpammupoBanus. Cpean
HanboJiee paclpoOCTpaHEeHHBIX pabounx ctojoB — cucrembl CDE (Common
Desktop Environment) u KDE (K Desktop Environment).

KoMnunsiTopsl ¢ pa3iauyHBIX SI3IKOB MPOTPAMMHUPOBAHMS, OT s3bIKa accemOnepa
710 00BEKTHO-OPHEHTHUPOBAHHBIX SA3bIKOB Cu++ 1 Java.

Paznensiembie (quHaMuueckue) OMOINOTEKH.

Kommnonosmmk 1d, mpeacraBnstomuii co00#l KiIacCHUECKH PEIakTop CBs3eH,
MO3BOJISIOMMKA  OOBENUHATh OTTPAHCIMPOBAHHBIE MOJYIH W  KOMIIOHEHTHI
OuONMMOTEeK B EOUHYK NPOrpaMMmy, TOTOBYKO K HCHOJHEHUI0. OOBIYHO
KOMIIOHOBIIMK B cucteme mnporpammupoBanuss OC UNIX  Bei3biBaeTcs
aBTOMATHYECKH, 3aJaHEM HYXHBIX TapaMeTPOB NpU 0OpalIeHUH K KOMIHIATOPY,
HO MOJKET BBI3BIBATHCS M SIBHBIMH KOMaH/IaMH OTIEpallHOHHON CHCTEMBI.

Cucrema ynpasiieHHs: cOOpKO# U KoMmiisiiedt nporpamm (Make), mo3Bosistrorast
OTCIIC)KUBATh HM3MEHEHHUs (HAlIoB, COCTABISIONIMX MPOTPAMMHBIH KOMIUIEKC,
3aJaBaTh B3aUMO33aBHCUMOCTH (DailIoB, ONTHMHM3HPOBATH IPOIECC TOATOTOBKU
NPOrPpaMMHBIX KOMIUIEKCOB Ha OCHOBE B3aMMO3aBHCHMOCTEH U  IMpaBHI
KOMIHJISIITUN U KOMITOHOBKH.



e (ucreMa ymopaBI€HHS BEpPCHUIMHM HMCXOOHBIX TEKCcTOB (oource Code Control
System, SCCS), mo3BoJisifomiasi OTCIEKHBATh H3MEHEHUS, OCYIIECTBISIEMbIC B
TEeKCTax MporpaMM, padoTaTh ¢ TMOCICAHHUMH U 0oOJieeé PAHHUMHU BEpPCUSMU
porpamMM, BOCCTaHABIMBATH TPEAbIAYIINE Bepcuu (ailioB u OJIOKHPOBATH
OJIHOBPEMEHHOE BHECEHHE HCHPABICHUH B TEKCTBI CO CTOPOHBI HECKOJIBKHX
noss3oBareneil. Cucrema SCCS nocrasisiercst noutu co Bcemu Bepeusimu UNIX u
ATUM UMEET MPEUMYIIECTBO Mepe.l APYTUMU CUCTEMaMHU YIIPaBJICHUS BEPCUSIMHU.

o [lpodunupoBmiuk Prof, mo3BoisOUMK  ONpEAeTsaTh, Kak I[porpamma
pacripenienisieT BpeMsi IpU UCIOJHEHUH, HApUMEp, OTMPEAesTh, HAa BBI30B KaKHX
¢byHkuit 3aTpauMBaeTcsi O0COOEHHO MHOTO BpeMeHH. Pesynpratom paboTHI
npo(MIMPOBIIMKA SIBISIETCS YIMOpAJOYeHHass Talnuua, B KOTOpO coOpaHa
uHpOpMaIMsg O COBOKYITHOM BPEMEHH paldOThl KaXIOW MPOLERypHl, YHCIE
BBI30BOB 3TOW NPOIEIYPHl U CPEAHEM BpeMeHH paboTHI MPOLEAYpHl B pacueTe Ha
1 BBI3OB.

e [Iporpamma 1Nt cuHTaKCHYECKOTO KOHTPOJIS IPOTPAaMM, HallCAaHHBIX Ha SI3bIKE
nporpamMmmupoBanus Cu.

e CumBonmyeckuii orinaguuk dbX, mo3BossroMI BBIMONHATE W OTJIAXKUBATh
IporpaMMbl B TIOIIArOBOM PEXKHME, BBIMOIHATh PEAAKTUPOBAHHE TEKCTOB
IporpaMM HEMOCPEICTBEHHO BO BpeMs HUX OTIAAKH, NOJIy4aTh JAOCTYH K
3HAYEHUSIM TEPEMEHHBIX U BBINIOJHATH TPACCUPOBKY mporpamm. MHpopmanus o
X0/I€ BBITIOJTHEHUSI TPOTPAMMBI U COCTOSIHUM TIEPEMEHHBIX BBIJACTCS B TEPMHUHAX
HCXOJIHOTO SI3bIKa IMPOTPAMMHPOBAHUS, YTO 3HAYUTEIHHO YIPOIIAET MPOIECC
otnaaku nporpamm. Otnagurk dbX — ato crangaptaeiit otmaquuk OC UNIX. On
MOCTaBJISIETCS. ¢ OOJIBIIMHCTBOM BEPCUH 3TOW ONEpArlMOHHONW CHCTEMBI, HO B
HACTOsIIIee BpEeMs OH YCTYMAeT IO CBOMM KadecTBaM OTJIagUuKaM APYTHX
pacrpoCTpaHEHHBIX CHCTEM MPOrpaMMHUpPOBaHHA  (HANpUMeEp, OTIaT4uKaM
xommanuii Borland u Microsoft), a Taxxke apyrum otnamgumkam cuctembl UNIX
(manpumep, ObjectWorks\C++), mocraBiisieMbIM Ha KOMMEPUECKOH OCHOBE.

e [Iporpamma LeX — renepatop JIeKCHYECKUX aHATN3aTOPOB.

e JIporpamma nocTpoeHUs: CHHTAKCUUECKUX aHaJIN3aTOpoB Yacc.

B cucreme UNIX nmeercst orpoMHOE KOJIMYECTBO MOJIE3HBIX CUCTEMHBIX IIPOTpamMM, a
MHOTOYHCIICHHbIE BEPCHUU ATOM CHUCTEMBI MOTYT COJIEP)KaTh CBOM COOCTBEHHBIE BAapPHAHTHI
nporpaMM Y JONOJHHUTEIbHBIE TPOrpaMMbI, MPSIMO CBS3aHHBIE C OCOOEHHOCTSIMH
KOHKPETHBIX peanusanuil. [[penmyiiecTBomM BceX 3TUX CUCTEM M BapUAHTOB SIBJIETCS TO, YTO
B J000# crcTeMe BCerja MMEeTCsl B HAIMYMKA HEKOTOPBIM CTaHAApTHBIN HAOOp CHCTEMHBIX
nporpamm, oOecTieYrBarOInil eTMHOO0pa3He TEXHOIOTMUECKUX IPUEMOB BO BCEX CUCTEMaX.

4.5. Ilpoexm GNU

ABTOpOM 00111eTr0 IPOEKTa MOOMIBHOH (TIepeHOCHMOiT) onieparimorHoi cucrembl GNU
(pexypcuBHblii akponum — GNU's Not UniX) u BXOIsIiero B HEe MHOTOS3BIKOBOIO
kommutsitopa GCC sBnsiercst Pugapn CronmveH, cotpynauk Jlaboparopuu MCKYyCCTBEHHOTO
uHTeIiekTa Maccadycerckoro TexHonormdeckoro MHCTUTYTa, MHULIMAPOBABIINN paboTy B
1983 romy. Ceroans konmuuecTBO moJib3oBaTenei cucrembl GNU, pacmpocTpaHsieMod ¢
OTKPBITBIMHU UCXOJHBIMHM TEKCTaMH MPOrpaMM U 3JIEKTPOHHOM JOKYMEHTAIUeH, OLleHUBaeTCs
B JIECSITh MUJUIMOHOB Y€JIOBEK.

Kpome Texunueckux uesneit Puuapa CrosnmMeH, HEAOBOIbHBIM HEOTPAHUUEHHON HUYEM
KOMMeEpLMaIu3allued  CHUCTEMHBIX MporpaMM W €aMOro Ipolecca CHCTEMHOIO



pOrpaMMHUPOBAHU, CTaBUJI IIEpe] COOOH LEAb CO34aTh OECIUIaTHO pPacHpOCTPaHIEMYIO
CHUCTEMY NpPOTpaMMHPOBAHUS, KOTOpas Morya Obl OKa3aThCs CEPhE3HBIM KOHKYPEHTOM
JOPOTOCTOSIITNM KOMMEPYECKHM CUCTEMaM.

Cucrema GNU cnoco6na ucnonusate nporpammbl UNIX, HO He coBmamaer ¢ Hei
MOJHOCTBIO. B 3Ty cucremy aBTOpaMu OBLIM BHECEHBI YCOBEPIICHCTBOBAHMSI, KOTOPHIE OHU
CUHTAIN YAOOHBIMHM, OCHOBBIBaCH HA COOCTBEHHOM OIIBIT€ pPadOTBI C JAPYIHMH
OTIEpAllMOHHBIMH CHCTeMaMH. B wyacTHOCTH, OBUIM BBEICHBI JIMHHBIE WMeEHa (aiiios,
noJIep)KKa BepcHil (aiina, oTKazoycroiumBas (aiioBas cucTeMa, MOJIEP)KKa THCILIes,
HE3aBUCUMast OT TEpMHUHAIA.

Snpo cucrembl umeer HaumenoBanrne GNU Hurd (kosutekiiusi cepBepoB WM “CTaao
ray”, “herd of gnus”). Dto saAp0 OCHOBAHO Ha KCIOJIL30BAHHA MHOTOIIOTOKOBBIX CEPBEPOB,
0OMEHHUBAIOIIUXCS COOOLICHUSIMH U pabOTaIOIIKX OBEpX MUKposiapa Mach, pazpaboTanHoro
B ynuBepcutere Kapueru-Memton (Carnegie Mellon University) u no3aHee B yHUBEpCUTETE
mrrata FOta (University of Utah). Pabota nan sapom GNU Hurd eme mpomomkaercsi, 0HaKO,
ceituac moctymHo Apyroe sapo. Ilocie mossiaenus B 1991 r. cuctemsr Linux ero siipo B
tederne 1992 r. Obu0 0OBeAMHEHO ¢ He3aBepineHHOW cucteMoit GNU B TMOJHOIICHHYIO
OTCpallMOHHYI0 cHucTeMy. Jrta Bepcusi HaspiBaercss GNU/LINUX, MOCKOJBKY OHa
CKOMOWHUPOBAHA U3 ABYX ATHUX CUCTEM.

Pazpabotunku npoekra GNU mocTossHHO cTpeMmInCch TOOUTHCS peaan3alyu B CBOCH
CUCTEME BCEX TE€X BO3MOXHOCTEH, KoTopble npenocrasiaorcs cuctemod UNIX,
OJIHOBPEMEHHO peajn3ys HEKOTOphIe JIOTOJHUTENbHbIE BO3MOXHOCTH U JOOHBAsChH
MaKCHUMAaJIbHO BO3MOXKHOHM MEpEHOCUMOCTH CBOMX mporpamM. CHucrema ImporpaMMHpPOBaHUS
GNU mnpakTuuecku MOJHOCTBIO TMOBTOpsieT cuctemy nporpammupoBanus UNIX. Omna
COJICPXHUT BECh KOMIUIEKC IPOrpamMM, OOECIEeYHBAIOIINX >KU3HEHHBIH IHKI IPOrpamM,
umeromuxcs B cucreme UNIX: pemakrop, xomananbiii unHTeprperatop bash. B cucreme
UMEIOTCS MHOTOs3bIKOBBIN  kKomnmsitop GCC ¢ OuOnMoTeKoW KIIaccoB, MpOLEAyp H
byHKIMH, HEOOXOIMMOHN IS PABMIIBHOTO (PYHKIIMOHUPOBAHUS KOMIMISATOPA U MPOTPAMM,
00pabOTaHHBIX CHCTEMOW MPOrPAMMHPOBAHMS, KOMIIOHOBIIMK U accembiep GAS (mo
CKOpPOCTH TPEBBIMIAIOIINN BO3MOKHOCTH cTaHgapTHoro accemo6nepa UNIX mouru Basoe). B
cocrase cucreMbl GNU Taxke nmerorcs

® Da3sBUTHIM, CaMOJOKYMEHTHPOBAHHBIM, pAaCIIUPSIEMBIA JKPAHHBIA  pEoaKToOp
peasibHoro BpemeHn EMACS, HacTpauBaemblii Ha pasHbl€ TUIIBI TEPMUHAIOB U
NOTPEeOHOCTH MOJIB30BaTENeH PENAKTOP,

e mporpamma Flex — anamor cTaHZapTHOrO TeHEpaTopa JIEKCHYECKUX
aHanu3aTopoB LeX, mo3Bosstontuii nmoryyats 0osiee 3ppeKTuBHBIE IO CPAaBHEHUIO
¢ Lex ananuzaropsl,

e [porpamMma MOCTPOCHHS CHHTAKCHYECKHX aHAIM3aTopoB YACC U ee CBOOOTHO
pacrpocTpaHseMbii anajgor Bison,

e otmamunk GDB u nmporpamma maketHo# noaroroBku nporpamMm MAKE,

® CHCTEMBI, TOJJIEPKUBAIOIINE pabOTy C BEPCUSMH MporpaMM B OOJIBIIHX
nporpammubix npoekrax, RCS (Revision Control System) u CVS (Concurrent
Version System),

e nporpamma kpuntorpaduyeckoro koaupoanus GNU Privacy Guard,

® TI0YTH TMOJHOCTBIO COBMECTHMBIA C sI3bIKOM POStSCript rpaduueckuii s3bIK
Ghostscript,

® pACIIMPEHHBIN BapuaHT CTaHAAPTHOM apXUBHOU yTWIMTHL tar,

e mporpammy ckatus (aiaos gz ip,



e (Qojiee OBICTpBIC IO CPAaBHEHHUIO CO CTAaHAAPTHBIMHM BapHaHThl YTWIHNT grep u
diff,

® UHTEpaKTHUBHas MporpamMma JUIs PHCOBAaHHMS MaTEeMaTHYECKUX BBIPAKCHUUA U
nanubix gnuplot,

® OJICKTPOHHBIC TAOIHUIIBI,

® WUTpOBBIE PO P MMBI (Hamp WEp, Ui Urp bl B IIaXMaTbl) U MHOTOE IPYroe,
BKJTIOYAasl JOKYMEHTAITHIO.

B Hacrosimiee BpeMs MNpojoJpKaeTcs paboTa Hal CO3JaHHMEM MOJENH  CETEBOU
oobektHOU cpepi GNOME (GNU Network Object Model Environment). B apyrux cucremax
JUISl aHAJIOTUYHOTO OKPY>KEHHSI UCTIONb3yeTcsl TepMuH “desktop”.

Mmorue nporpammel, padoTaromue B cuctemax UNIX, TexHudeckn BIIOJIHE TOTOBHI K
pabore B cucreme GNU, HO He HCHONB3YIOTCS TaM MM HCIOJB3YIOTCS C HEKOTOPHIMH
OTPaHWYCHUSMH H3-3a MpPOOJEeM, CBSI3aHHBIX C JHUIEH3MpoBaHHWEM. K Takum mporpammam
OTHOCSITCS CHCTEMa I0JIb30BaTEILCKOr0 OKOHHOro wuHTepdeiica X Window, GubnuoTeka
kiaccoB Motif, OubiaroTeka KOMIOHEHTOB MOJb30BaTeIbCKOTO MHTEpdetica Qt (B cucreme
GNU ee ananorom sBistitorcs 6unbnanorexka KDE n 6ubnmuorexka Harmony, npeanasnadennas
st pabotel ¢ mporpammamu KDE, He ucnosb3ysl JIMICH3UpOBaHHYIO OubOanoTeky Qt).
HekoTopple  uW3BeCTHbIE CBOMM HIMPOKMM mpumeHeHuem B cuctemax  UNIX
JMIIEH3UpOBaHHbIe TIporpaMMel uMeroT B cucteMe GNU cBom cB0O0IHO pacmpocTpaHsieMbie
ananoru. Hanpumep, oubmuorexa Motif umeer ananor B Buje oudaunorexu LessTif.

MoxHo HabmromaTh u oOpatHoe BiusHHE Ha cucteMy UNIX co croponsl mpoekra
GNU. B nepByro ouepenp 3TO BIUSHHE MPOSIBISETCS B TOM, YTO NMPAKTHYECKH BCE BEPCHU
UNIX Bkmounam B CBOM COCTaB NMEPEHOCHUMBIM MHOTos3bIKoBBIH kKommnmsitop GCC. B
HavanbHbI mepuon, koraa B GNU Brumowancss TOIbKO S3bIK mporpammupoBanust Cu,
adopesuarypa GCC pacmudpossiBasiacs, kak GNU C Compiler. B nacrosiiee Bpemst 310 xe
cokparienue Tpaktyercs, kak GNU Compiler Collection. IIpoekt 3Toro KoMnuisitTopa BO3HUK
Ha OcHOBe mcrnosb3oBanus si3bika RTL (Register Transfer Language) B kauecTBe s3bIKa
BHYTPEHHETO Ipe/ICTaBICHUS porpaMM. Mest, iexxaBiasi B OCHOBE pa3paboTtke sizbika RTL,
3aKIIIovajach B WHTEPHpPETAlMM Tap MOCIEeN0BATEeIbHO CIeHEPHPOBAHHBIX TPAHCIATOPOM
MAIIMHHBIX KOMaH/J M HMX 3aMEHbI (TZIe 3TO OKa3bIBAE€TCS BO3MOXKHBIM) HA SKBHBAJICHTHBIC
OJIMHOYHBIE KOMaHJpl. MallliHa MPH 3TOM OINKCHIBAJACh B TEPMHUHAX IMEpeIaydl AJIEMEHTOB
JTAHHBIX MEX]y PErHCTPaMU U ITaMSTBIO.

OCHOBHOI 3a/a4eil, KOTOPYIO CTaBWIM Iepen coboi aBtopel kommuisitopa GCC,
Obuta 3a7aya CO3/aHUS XOPOIIEro, OBICTPOro KOMOWIATOpa st 32-X  paspsiIHBIX
BBIUMCIIUTENBHBIX MAIIKH, aJPECyIOMINX ONEPATUBHYIO MAMATH C TOYHOCTBIO JI0 OTJEIBHOTO
OaiiTa M WMEIOIMIMX HECKOJbKO PErucTpoB OOMero Ha3HauyeHHs. MHOTOS3BIKOBOCTh M
MHorormaargopmeHHocTs Kommuwisitopa GCC mo3BosmiM Ha MPaKTUKE CBECTH IMPOOsIeMy
MOCTPOEHHSI MXN KOMIMJIATOPOB € M S3bIKOB JUISL N BEIYUCIUTENFHBIX MAIHH K 3HAYUTEIEHO
MeHee CJIO0XHOU mpobieMe MoCTpoeHHs: M+N KOMOWIATOPOB. DTOT KOMITHWJIATOP M3BECTEH
TaKKe TEeM, YTO €ro IMOJKIIYEHHE K CHCTEME MPOrPaMMHPOBAHUS K OYEpPEIHOM
BBIUMCIIUTENILHOW MAIIMHE CYIIECTBEHHO Tpolle, YeM B CiIydae JApPYrHX, TOXKe
MHOTOSI3BIKOBBIX, @ WHOTAa W MHOTOIIAT(GOPMEHHBIX KOMOWIATOPOB. JlocTHraercs 3TO
NPUMEHEHHBIM METOJIOM ONHMCAHUS TOW BBIUYMCIUTENHFHOW MAIWHBI, Ui KOTOPOH JOJDKHA
OCYILECTBIISATHCS TPAHCIISIIHSL.

Kommunsitop GCC  momydaer  ocHOBHY0 — uH(popManuio 00  OOBEKTHOU
BBIUMCIIMTEILHONW MalllMHE U3 €€ ONMUCAHHA, BHITIOJHEHHBIX B BUJE alreOpandeckux Gpopmy
Ka)XJIOM W3 MallMHHBIX KoMaH[. B Tex ciywasx, koraa Takyl (GopMyiy 3amucaTh CIHIIKOM



CJIO’KHO, B CBOOOZHO PacIpoOCTpaHsAEMbIE TEKCTHI IIPOrpaMM KOMIIMIATOPA MOKHO 100aBUTH
HOBBIM IIapaMeTp, ONMUCHIBAIOIIUIN JOTIOIHUTENBHBIA PEKUM TPAHCIIALIAN.

Tpancstop GCC oOmagaer nmoctaTouyHOW T'HOKOCTBIO, 4YTOOBI (OPMHPOBATH
pa3IMYHbIE TOCIEIOBATEIBHOCTH KOMAaHJ NpPU TPAHCIALWU OJHUX W TEX XKe IMPOrpam,
paboTarounux Ha OJHUX H TeX ke DBM, B 0THOM onepariioHHOM OKPYKEHUH, HO C pa3HBIMHU
NPUKIAJHBIMA CHUCTEMaMH, HampuMep, C pa3HbIMU TaKeTaMW NPUKIAJHBIX IPOTPaMM.
Hcnonb3oBanne xommmistopa GCC He TpeOyeT OT MoOJIb30BaTeNeil MOJIHOTO OTKaza OT
paboTel C OPYrMMU KOMIIIATOPAMH, a TaKXkKe C OMOTMOTeKamH, CO3IaHHBIMH IPYTUMU
KOMIIJISTOPAMHU. OTOT KOMIIWJISITOP MMEET YeTKUH, XOpOILIO OMHUCAaHHBINH uHTepdeiic u
JOCTATOYHOE KOJHMYECTBO CpPEICTB YIpaBJIEHUS pexuMaMu paboTel. Hampumep, mpu
TeHepalny BBI30BOB IMporenyp ¢ mnapamerpamu, Tpanciastop GCC moxer ¢opmupoBarb
pa3IUYHBIE TTOCIEA0BATEIFHOCTH KOMAaH/I 3aIMCH 3HAYCHUH (DAKTUUIECKUX MTApaMEeTPOB B CTEK
(B mpsiMOM I B OOpaTHOM TOPSZKE), YTO TO3BOJSIET TOYHO COTJIACOBBIBATH MOPSIAOK U
crocoObl Tepenaud MapaMeTpoB MpolenypaM M (QYHKIUSM, a TakkKe METOAbl oOpaTHOU
nepeayn 3HayeHHs (YHKIUI IOCiie 3aBEpIICHUS WX BBIMOJIHEHUSA. OTHM JOCTHTACTCS
BO3MOKHOCTh KOMIIJIEKTOBAaHHs TPOTpaMM, OTTpaHCIMpoBaHHBIX ¢ mnomombio GCC, ¢
porpaMMamu, NOJYYeHHBIMU TIPH UCTIOJIb30BaHUH IPYTHX KOMIHIISITOPOB U acceMOJIepoB, a
3HAYHUT MOCTPOCHUS THOKUX, MOITHBIX U YIOOHBIX CHCTEM MPOTPaMMHUPOBAHHSL.

4.6. Cucmemul npocpammuposanus komnanuu |BM
4.6.1. Komnnexkcnaa cucmema npozpammuposanus Rational Software

[TpumMepoM KOMIUIEKCHOH CHCTEMBI MPOTPaMMHUpPOBaHUs CIYKUT cuctema Rational
Software Corporation, npunaaiexkaiias B Hactosiiee Bpemst komrnanuu IBM. Dto Hanboee
MOJHAs CHCTEMa, B OCHOBE KOTOPOW COBPEMEHHAs METOJIOJIOTHS TPOEKTHPOBAHMS,
noaacpiKkaHHast COBOKYIMHOCTBIO TEXHUYCCKUX CPECACTB. B cocTaB »TOH cucTeMBI BXOOAT

e CookynHocTh mnpuemoB u pemenuit RUP  (Rational Unified Process),
pacnpocTpaHsieMas He TOJIBKO B BUJIE IIOCOOMH M KHUT, HO U B BHJIC THIIEPTEKCTA C
IIOMOILBIO cTpaHul MHTepHeTa;

e [Iporpammusie cpencta Rational Suite, cocrosmiue u3

= cpenctB ympasieHus TpedoBanusmu (Rational Requisite Pro);

" cpeacTB BU3yajgbHOro mpoektupoBanus (Rational Rose), ocHoBanHbIe Ha
dopmanbpHoM si3bike MonenupoBanuss UML (Unified Modeling Language),
CTaBIIEM BCEOOIIMM CTaHIAPTOM OIMCAHHMs CJIOXKHBIX CHCTEM (Harpumep,
cucteM paboumx motokoB — Workflow).

e T'eneparop mporpamm Ha Cu++ u Java, paboTaromuii Ha OCHOBE BBIOPAHHOTO
kapkaca npuioxenus (Rational Apex);

e CpexactBa aBromarm3anuu tectupoBanus Rational Team Test (RTT), Rational
Robot (wacte RTT, wucmonb3yemass s aBTOMAaTU3allid IPOTOHOB TECTOB),
Rational Test Factory (ans aBTomMaTH3anuy TECTUPOBAHUS WHTCPAKTUBHBIX 3a/1a4)
u Rational Pure Coverage (11t KOHTPOJIS TIOJTHOTBI TOKPBITHS TECTAMH ).

e CpexacrBa co3nanus nokymeHtaiuu (SODA);

e [IpodummpoBmirk

e Enunas 6a3a nmpoekta

B aT0i1 cucreme nporpamMmmupoBaHUs (M MPOEKTUPOBAHMS) JAETAILHO IpopaboTaHa
UTEpAaTUBHAs MOJIENb JKM3HEHHOIO IMKJIa MPOrPaMMHOTO MPOJYKTAa. ApXHUTEKTypa
CTposiIIeiicst cucTeMbl OMHChIBaeTcss B TepMuHax si3bika UML B Buae Habopa rpaduuecKux



Mmozeinen. Pabora 1o peanusalii CHCTEMBI OINPEACISICTCS LEIIMH IPOEKTHPYEMOTO
nporecca, KOTopble (OPMYIHUPYIOTCS B BHUJAE CLEHApUEB B3aMMOACHUCTBUS CTpOSIIEHCS
IIPOTPAaMMHOM CHCTEMBI C IPYrUMMH CUCTEMaMH WM IOJIb30BAaTEIsIMUA. BO BpeMs Kaxaou
UTEpaI CUCTEMa aBTOMATUYECKA KOHTPOJIHMPYET MPUOIIIKEHHE peaTn3aluid K OMHUCAHHBIM
BAPUAHTaM HCIIOJIb30BAHMUSL.

[Tpu pa3paboTke MPOrpaMMHOTO MPOAYKTA BBIIENSIOTCA 4 OCHOBHBIE (a3bl, KOTOPHIE
MOTYT TIOBTOPATHCS IUKIMYECKA HEO0OX0auMOe 4Hcio pa3. BHyrpu kaxnoi u3 a3 takke
BO3MOJKHO IIUKJIMYECKOE TIOBTOPEHHE OTACTBHBIX padoT. K aTum dazam oTHOCATCA:

e 3ajanue oTmpaBHOW TOYkM TpoekTta (Inception), kotopas ompexaensercs Hpu
dbopMynupoBaHUU TieNel, Ha3HAUYCHUH PYKOBOMSIIMX OPraHOB M HCIIOJHUTEINEH
NIPOEKTa, YTBEPKACHUHU OIOKETa M BEIOOPE OCHOBHBIX METOJ0OB M MHCTPYMEHTOB
peanm3anuu mpoekTa. [lo omenkam 3ta ¢asza 3anumaer okosio 10% BpemeHU U
TpeOyeT 0koy0 5% O KEeTa BCEro MPOEKTa.

e daza npoekrupoBanus (Elaboration), kotopas cocTouT B pa3zpaboTke CTPYKTYpbI
POTPAaMMHOTO TPOAYKTa, PEIIAloIIero MocTaBieHHble 3anaund. daza 3aHumaer
oxoJio 30% Bpemenu u TpedyeT okoio 20% Oromkera.

e [loctpoenue cucremnr (Construction), To ecTb OKOHYATEIBLHOE YTOYHEHHE
TpeOOBaHUN M COOCTBEHHO pa3pabOTKa CHCTEMbI B paMKax paHee OIpeleieHHON
cTpykTypsl. [Tosydaromasicst cuctemMa A0JKHA YIOBJIETBOPSATH BCEM BBIJICIIEHHBIM
BapuaHTaM €€ WCIOJIb30BaHus. Pa3zpaboTka cuctemsl 3aHuMaer oxojio 50%
BpeMeHu 1 65% Oromxera.

e Buenpenune (Transition), s3awmouvarornieecss B TOM, YTO CHCTEMa JIENACTCS
JNOCTYIHOW mojb3oBarensiM. Ha oToi ke ¢a3e NpoBOAMUTCS TECTUPOBAHUE
cuctembl. ®a3za 3aaumaet okoso 10% Bpemenu u Tpedyet okosio 10% Oromxera.

B xo1e paboThl HaJ MPOEKTOM MOTYT CO3/1aBaThCs PA3IMUHbIC TAOIHUIIBI HHPOPMAITUH,
0a3pl JaHHBIX, TEKCTOBBIC JOKYMEHTBI, TEKCTHI MPOTpaMM, OOBEKTHBICE MOMYIH, a TaKKe
pa3MyHbIE MOJIEIHN TOBEACHUS CUCTEMBI, OMTUChIBaeMble B Bujie quarpamm UML.

4.6.2. Humezpuposannasn cpeda paspabomxu Eclipse

WurerpupoBannas cpena Eclipse siBisiercs mpumMepoM cuCTeMBbI, IOCTPOSHHOM Ha 6a3e
OOBIYHOTO  JMAJOTOBOTO  pENAKTOpa, H  NPEBPATHBIICHCS B  HMHTCTPUPOBAHHYIO
CaMOJIOCTATOYHYI0  Ccpeny  pa3pabOTKM  TPOrpaMMHOrO  OOECIEYEHHs,  CIIY)KHT
npuoOperarorias Bce OoJibllie TOJb30BaTeNnell cpena paspaborku Eclipse. Dra cucrema,
compoBokaaemas kommnanueir |BM, paboraer ¢ pazauuHbIME ONEpallMOHHBIMUA CHCTEMaMH
(Windows, UNIX/Linux) u pa3nu4HbIMU si3bIKaMu TporpammupoBanus (Java, Cu, Cutt,
Ko6on, UML). CgoiictBa pacmupsieMocTd ¥ HACTPaWBAa€MOCTH IO3BOJIAIOT €€
NOJb30BaTEsIM CaMUM  CO3/aBaTh II0J00MSI CHCTEM MPOrPaMMHUPOBAHUS, TOAKIIOYAsS
OTJETIHHO PACIPOCTPAHIEMbIC MOIYIIM HITH CO3/1aBasi TAKKE MOJIYJIM CBOUMH CHJIAMHU.

Cpena pazpabotku Eclipse (To ecth ocHoBHOe OKHO Eclipse B menom) Ha3bIBaeTcs
pabouyuM CcToJIOM. BHYTpH OCHOBHOT'O OKHA PacIOJIOKEHBI Pa3IMYHbIC TAHENN, HAa3bIBAEMbIC
BUJIaMH, KOTOpPbIe OTOOPaKalOT KOHCOJBHBIA BBIBOJ, TEKYIIMH NPOCKT B BHUJAE JepeBa
0OBEKTOB | T. I. MHOTOUYHNCIICHHBIE BUABI O0BETUHSIOTCS B TPYIIBI 1 MOTYT OBITH BHIOpaHBI
IpY TIOMOIIIH 3aKiazok. Kpome BUIOB paboumii CTOJI COACPKUT OJIHY CIICIHATBHYO MaHEIh —
peIakTop, B KOTOPOM MOXKHO pEIaKTHPOBATh NOKYMEHTHI Pa3IMYHBIX THUIIOB, Hampumep,
UCXOJHBI TEKCT TporpaMMbl. [IpM BBIOJHEHWH pA3MYHBIX 3aJad, TaKHX Kak
NpOrpaMMHpOBaHKe, OTJIAJKa WM CHHXPOHM3AIMS W3MCHEHHH TEKCTOB MPOTpaMM C



LEHTPAIN30BaHHBIM PEHO3UTOPHUEM, MOKHO YCTAaHABJIIMBATHL PACIIOJIOKEHHE OKOH, yAOOHOE
JUIsSL KOHKPETHOW 3agaun. JTo (3aBHCAINEEe OT 3aJ1auyd) pACIOJIOKEHHE OKOH Ha3bIBaCTCS
IIEPCIEKTUBOM.

[TepcriekTHBa MOXXET UMETh MHOTO BHJIOB, HO TOJILKO OJIMH PEIAaKTOP, SBJISIOMIUICS
IEHTPaIBbHBIM 00BEKTOM pabouero ctona. Eciu B peakrope OTKPHIT (aiiil, OCTaTbHBIC BHIbI
0TOOpaXKAOT pa3IMYHbIC aCMEKThI ATOTO (aiiia. Eciu 310 (aiin ¢ TeKCTOM MporpamMMsl, OTHH
BUJI TIOKaXET (PU3MYECKOE MECTOPACIIONOKCHUS B (aiiie U UepapXuu MakeTa, a Jpyro BUI
MOKaXET METOIbI Kilacca U aTpuOyThl. [Ipy OTKPBITHH HECKOJBKUX (ailioB 3TH BUIBI OyIyT
MEHSTBCS IIPU TIEpEeX0Jie Ha pa3iiuHble (ailiibl B perakTope.

B cpene Eclipse mocTtaToyHo TpPOCTO OTKPHIBATH HOBBIE TEPCIEKTUBBI U
MEPEKIII0YAThCS MEXKIy HUMH, HO B Iporiecce paboThl B ’TOM OOBIYHO HET HEOOXOIUMOCTH,
MOCKOJIbKY TEPCIEKTHUBBI MEHSIOTCS aBTOMATHYECKH B HYKHOE Bpems. I[lepCrieKTHBBI
SIBJISIFOTCS TIPOCTBIM M €CTECTBEHHBIM CIIOCOOOM paboThI, MOCKOJIBKY YAASIOT U3 uHTEpdeiica
BCE MHCTPYMCHTAJIbHBIC KHOIIKH, MEHIO U BH[IbI, KOTOPbIC HE OTHOCSATCS K TEKyIIeH 3ajaade.
OT0 3HAYUTETHHO 00JIEryaeT MOUCK HEOOXOIUMBIX HHCTPYMEHTOB.

Cpena Eclipse oOmamaer BceMH COBPEMEHHBIMH BO3MOXKHOCTSIMH TI0 TIPOBEpKE
CHHTaKCHYECKOH TPaBUJIBHOCTH BBOJMMBIX TEKCTOB mporpamm. [lpu BBome Benmercs
HEME/JICHHBI CHHTAKCUUECKHI aHAJM3 W BBIJAIOTCS TMOJCKA3KH MO MPOJODKSHHIO BBOJA
(HanpuMmep, MpH BBOJE MMEHHW KJlacca BBIJACTCS CIUCOK METOJOB Kiacca, M3 KOTOPOro
IPOTPAMMHUCT MOXET BbIOPATh HY)KHBIH ).

BaxxHo#i Bo3MOkHOCTBRIO, UMeromielics B cpene Eclipse, sBisercss ee crmocoOHOCTh
OCYILIECTBIIATh pePaKTOPUHT TEKCTOB MPOrpaMM, TO €CTh M3MEHEHHE CTPYKTYpBI TeKcTa 0e3
U3MEHEHUS ero (yHKIMOHAIBHOCTH:

® [EepEeUMEHOBAHME T0JICH, IEPEMEHHBIX, KJIIACCOB, HHTEP(EICOB,

® M3MEHEHHUE JIOTMYECKOW OpraHM3alvu MpOrpaMM Ha YpOBHE KJIACCOB, HAIpUMeEp,
MepeMeIeHue METOJIOB HIIM TIOJIeH M3 KJIacca BO BJIOKCHHBINH WIIH OOBEMITIOIIHIA
KJI1acc,

® U3MEHEHHE COCTaBa KJIAaccoB, HAlIpUMep, MpeoOpa3oBaHHE  JOKAIBHBIX
NEPEMCHHBIX B TIOJIA KJIaCCa, BBIACICHUC YAaCTH MCTOAA W OpraHu3alysl HOBOT'O
METOJIa Ha €€ OCHOBE, T€HEPaLisl YCTAHOBOYHBIX METOJIOB JUIS MOJIEH.

WurerpupoBannas cpena Eclipse mpemocraBisier Takke BO3MOXKHOCTH YIPaBIISThH
BEPCHUSIMH CO3[1aBAaEMbIX IporpamMm. J[Jisi 3TOro OHa MOXET B3aUMOJCHCTBOBATh C CUCTEMOM
CVS, ucnonp3ys 1Be OTAEIbHBIE MEPCHEKTUBHI. [lepBas mepcrneKkTuBa CIyXHUT A BEIOOpa
PETOo3UTOPUEB M MOJIYJIEH sl TOJACOCAMHEHUS M aHAIM3a COJEpKAIIUXCsS B HUX (haiiyoB.
Bropas mepcniekTiBa Hy)XHa Uil OObEMHEHUS W3MEHEHHH B perno3utopuu. Takol moaxon
MOOIIPSET JUCUUIUIMHY U CTPYKTYPUPOBAaHHOCTH paboyero mpoiecca.

OueHb BaXXHBIM (PaKTOpOM pa3BUTHS cucTeMbl EClipse sBisercs ee cBoOOaHOE
pacrpocTpaHeHHe ¢ MOJHBIM HaO0OpOM HMCXOJHBIX TEKCTOB. JTO MPUBIEKAET K €€ Pa3BUTHIO
00JIBIIIOE COOOIIECTBO Pa3pabOTIYMKOB, MPOSKTHPYIOMIUX IS ATOW CHUCTEMBI TTOKITF0YaeMbIe
MOJTyJIH, KaK CBOOO/IHO pacrpoCTpaHsieMble, TaK U KOMMEpUECKHeE.

4.6.3. Cucmemput npozpammuposanus IBM zSeries

Komnanuss IBM BbImyckaeT mporpaMMHOE OOecliedeHHe, B TOM YHCIIE U CHUCTEMBI
MPOrpaMMHUPOBAHMS, HE TOJIBKO Ui TepcoHanpbHBIX DOBM, HO m mis Oompmux DBM,
NpeJHAa3HAYCHHBIX JUIS  OJHOBPEMEHHOH pabOoThl MHOTHMX CaMBIX pPa3sHOOOpa3HBIX
noJsib3oBareneil. B Hacrosimee Bpems ammapartHas roiargopma IBM HOcHT HauMeHOBaHHE
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ZS€ries, oHa SBJIMAETCS Pa3sBUTHEM BBIIYCKAIOIMIEHWCS Ha MPOTSHKEHHH HECKOJBKUX
necstuneruit muann DBM S/360, S/370 u S/390. Ha mumatrdopme zSeries moryr pabortathb
pa3NUYHbIE OTEpAlMOHHBIE CHUCTEMBI, HaWOOJee pacIpOCTPAHEHHBIMH CpEIU KOTOPBIX
seisirorest Z/VM, z/OS u Linux (z/OS UNIX). Haubonee xapakTepHOW ISl apXUTEKTYPhI
zSeries sBJsieTCSl cMCTEMa MPOTrpaMMHUpPOBaHus, paboTaromias noj ymnpasienuem z/OS, Tak
KaKk CHCTeMa MpOrpaMMHpOBaHHs Linux B TOYHOCTH COOTBETCTBYET BCEM OCTAJIbHBIM
CUCTeMaM, IMOCTPOCHHBIM Ha 0a3ze omepannoHHBIX cucteM THma UNIX, a omepammoHHas
CHUCTeMa BUPTYaIbHbIX MamuH z/VM 0O0BIYHO paboTaeT B KayecTBE MPOMEKYTOUHOM
CHUCTeMHOW TmIaTGopMbl, HaJ KOTOPOH B CBOIO Ouepelb HAJICTPAUBAIOTCA JpYyrue
OTIEPAllMOHHBIE CHCTEMBI, B 4aCTHOCTH, u Linux, u z/OS (BO3MOXKHO Jake OJJHOBPEMEHHO).

B cocraB cucremsl nporpamMmmupoBanus z/OS BXOAAT Bce HEOOXOIUMBIE CPEICTBA, C
MOMOIIIbIO KOTOPBIX MOXHO CO3/1aBaTh, MOIU(PHUIMPOBATh, XPAHUTh U PACIIPOCTPAHATH HOBOE
NPUKIAJHOE TPOrpaMMHOE oOOecleyeHne Ha pas3INyYHBIX SI3bIKaxX IMPOTPaMMHUPOBAHUS,
BKJIIOUAs SI3BIK acceMOJiepa U s3BIKH BBICOKOTO YpoBHsI, Takue kak Cu, Cu++, Ko6omn, PL/1,
®optpan, Ana, Java u ap. (Bcero — okoso 20 S36IK0B porpaMMupoBanust). [loMmumo 6a30BbIx
CpeAcTB pa3pabOTKH, BKIIOYAIOIINUX TEKCTOBBIM pelakToOp, HAOOP KOMITUISITOPOB, PEAAKTOPHI
CBsI3eH M CpPE/ICTBA 3arpy3KH Mporpamm, B z/OS peann3oBaHa yHUBEpcalbHas SI3BIKOBAs cpeaa
Language Environment, coxeparcss MHOTOYHCJICHHBbIE OHMOIMOTEKH MPOrpaMM U KIIACCOB,
NPEJCTAaBICH MEHEIKEp COMPOBOXKICHHUS pa3pabOTKH TMPOTrpaMMHOTO  oOecreyeHus
(ISPF/SCLM). Kp ave Toro , BHIITyCKAeTCs LIENbIH p s MpOJIyKTOB, Takux kak IBM Visual
Age, IBM Application Development Tool, kotopsie nocrasisitorcst BHe z/OS U ciayxaT yist
aBTOMATH3AIMH U TIOBBIICHHS 3 PEeKTHBHOCTH TIpoIecca pa3paboTKH MPUIIOKEHUH.

[TockoJBKY OT TPOTPaMMHBIX TPOJIYKTOB, CO3/IaBAEMBIX M pabOTAOMUX IOJ
ynpasieHueM cuctembl z/OS, Tpedyercss COBMECTUMOCTh C MPOJYKTaMH, pa3padOTaHHBIMHU
JUIE paHee BBIMYCKABIIETOCS AaNlapaTHOTO M CHCTEMHOTO NpPOTrpaMMHOTO oOOecreueHws,
00JaaBIINX OTPaHUYECHHBIMHA BO3MOKHOCTSMH (HAIpHMep, paHee HCHOJIB30BAJICS TOJBKO
24-pa3psiiHasi CUCTEMa ammapaTHOM ajpecanud U KOPOTKHE MMEHa BHEIIHUX OOBEKTOB), B
COCTaB HOBOM CHCTEMBI MPOTPaMMHUPOBAHHUS BKIIIOYAIOTCS Cpa3y M0 HECKOJIBKO KOMIIOHEHTOB,
BBITTOJTHAIOUINX CXOIHBIE (PYHKIINHU, HO pabOTaroIINe B pa3HBIX PEKUMaX COBMECTUMOCTH.

Tak, HampuMmep, B CHUCTEMY BXOJAT Cpa3y JBa PEAAKTOpPA CBI3€W: CTaHIAPTHBIN
Linkage Editor u ycoBepuiencTBoBanHbli Program Management Binder. CrannapTHbiii
pPEelaKTOp CBsI3€H CIYKUT Ui TOCTPOEHHUS OOBEKTHBIX MOAyned ‘“‘craporo” Qopmara,
HNOAJIEPKUBAIOIIMX TOJBKO 24- u 31-pa3psiiHble PEXUMBI aJpecallid C OrpaHUYEHUEM
obmero oObema koma B 16 MerabailT. YcCOBEpUICHCTBOBaHHBIM KOMIOHOBHIMK Binder
obecrieunBaeT BO3MOXKHOCTh CBSI3bIBAHHSI OOBEKTHBIX MOJYJEH B MOIYJIH HOBOTO (hopmaTa
(64-pa3psaHbIil pesKUM), Ha3bIBaeMbIe MPOrPaMMHBIMU OObekTamMu. OO0beM KoJa Ip M STOM
MOJKET JIOCTUTaTh OJJHOTO ruradaiira.

bazoBeiii kommoneHT z/OS, Ha3bIBacMbIll s3BIKOBBIM OKpyxenuem LE (Language
Environment), mnoanepkuBaeT €OUHYIO YHUBEPCAIBHYIO CPEAy  BBIIOJHEHHS IS
NPUJIOKEHUH, CO3JaHHBIX Ha S3bIKaxX MPOrpaMMHUpPOBaHHS BBICOKOTO ypoBHS Cu, Cutt,
Ko6om, PL/1 u ®optpan. bubnmoreku S36IKOBOM Cpe/ibl BKIIOYAIOT HanOOJIee CyIIECTBEHHBIE
M YacTO HCIOJIb3yeMble KOMIOHEHTHl BPEMEHHU BBINIOJHEHUS, Takue Kak (popMupoBaHue
cooOmiennii, 06paboTka COOBITHH, yIpaBiIeHHE MaMATBHIO, MOANEepKKa (YHKIMHA HaThl U
BPEMEHH U T. I. DTH KOMIIOHEHTHI JIOCTYITHBI BCEM MPHUJIOKEHUSM, HE3aBHCUMO OT
UCTIOJIB3YEMOT0 sI3bIKa MporpaMMupoBaHus. KpoMe Toro, si3pIKOBOE OKPY)KEHHE YIPOIIAET
B3aMMO/ICHCTBHE MEXIY MPUIIOKECHUSIMH, HAMMCAHHBIMH Ha Pa3HBIX S3bIKAX WJIH JJIS Pa3HBIX
OTIEPAIIMOHHBIX CpPeM, 33 CUET CIEHUAIbHBIX WHTeppercHbIX cpeacTB. CpeacTBa s3BIKOBOM


http://www.intuit.ru/goto/course/ibmzos/�
http://www.intuit.ru/goto/course/ibmzos/�

cpennl LE depe3 cOOTBETCTBYIOIIME MaKPOBBI30BEI JOCTYIHBI U TEM MPUIIOKEHUSIM, KOTOPBIE
HaIMCaHbl Ha SA3bIKe acceMOuepa. S3pikoBas cpena LE cocTouT u3 creayronmx 3IeMeHTOB:

e (a3oBBIE IPOTPAMMBI, 00ECIIEUNBAIOIINE YHUBEPCATbHYIO 00pabOTKY COOOIIECHHIA,
3allyCK ¥ 3aBepIiCHHE MPOrpaMM, JUHAMHUYECKOE paCIpelesicHHe TaMsTH,
00paboTky coObITHHi (B TOM duHcCie OIMOOK) BPEMEHH BBIOJIHEHUS,
B3aUMOJICHCTBHE MEX/Ty IIPOrpaMMaMu, HAIIMCAaHHBIMU Ha Pa3HBIX S3bIKAX;

e 0o0mme OuOMMOTEKH, coaepkamipe Ha0Op MOAYIed UId  MOIJIEPKKH
MaTeMaTH4ecKuX QYHKIUA U QYHKIUI TaThl © BpEMEHH, peai3yeMbIX Ha OCHOBE
CTaHIapTHOTO MHTepQeiica BbI30BOB GyHKIMI LE;

e crnenuduyeckne OMOTMOTEKH, COAEp)KAIINE MOJIYIH, IPUMEHSEMBbIE TOJBKO IS
OJTHOTO M3 MOJICPKUBAEMBIX S3bIKOB BBICOKOTO YPOBHSI.

CozniaBaeMble C HCIIOJIb30BAHMEM YHUBEPCAJIBHBIX MOJYJEH S3BIKOBOW Cpelbl
NPUJIOKEHUS MOTYT BBITIONHATHCS B PA3IMYHBIX OMNEPAIlMOHHBIX Cpelax, BKIIOYas Kak
BHyTpucuctemHubie (Harmpumep, UNIX shell), tak u cp @b np avexxyrounoro cnos (DB2,
CICS). Bce KOMIIOHEHTHI, BXOJAIIME B COCTaB CHCTEMHBIX OnOmuorek LE, memstcs Ha nBe
TPYINIBL:  pPE3UJCHTHBIE (CTAaTUYECKH 3arpykaeMmble) M JWHAMHYECKHe. Pe3uneHTHbIe
pOTpamMMbl TIPY PEAAKTUPOBAHUY CBS3EH BKIIOYAIOTCS B OOBEKTHBIA MOIYNb MPHIIOKEHUS.
K HHM OTHOCSTCS, Hampumep, MPOrpaMMBl 3allycka W 3aBEPUICHUS TPHIIOKEHHUS.
JluHaMu4eckue MmporpaMMbl HE BKIIIOYAIOTCS B OOBEKTHBIH MOMAYJb, OHH J00ABIISIOTCS K
porpamMMe yXe IPH €€ BHIIOJHEHUH IPU HETIOCPEICTBEHHOM MX BBI30OBE.

OrpoMHOEe BHHMAaHHE B ONHUCHIBAEMON CHCTEME IPOTPAMMHPOBAHHS YACISAETCS
MOJrOTOBKE MPOTPaMM JUIsl HCIIOJIB30BAHMS B IMTAKETHOM PEXUME — TPAAUIIMOHHOM CIIOCO0e
pa3paboTKM TporpaMM, HPUMEHSIEMOM MporpaMMucTaMu Juis DBM, BbITycKaBIIUMUCS
kommanueir IBM, a Takke MHOTHMH €€ MOCIeIOBaTeIIMH B TEUCHHUE ICCATUIICTHUM.
KiroueBbIM 371€MEHTOM JIaHHOTO CIOco0a SBISETCS MCIOJIb30BAHUE CTAHAAPTHBIX MPOLEAYP
si3pika ynpasieHus 3ananusmu (Job Control Language, JCL), xpaHsmuxcs B CHCTEMHOM
OnbmmoTeKke M MpeaHa3HAYEHHBIX U KOMIWIALNH, PEJAKTHPOBAHUS CBS3E€H M MCIOJHEHUS
Pa3NUYHBIX TPOTpPAMM, HANKCAHHBIX HA TOM HJIK MHOM S3BbIKE BBICOKOTO ypoBHA. llo-
cymiectBy, s3bIKk JCL (TouHee mepBble ero BEpCuH, CyIIECTBEHHBIE Pa3BUTHIE K HACTOSILIEMY
Bpemenn) eme 1960-x romax cram OCHOBOHM ISl MPOEKTHPOBAHUS MHOMKECTBA Pa3TMYHBIX
KOMAaHJHBIX SI3bIKOB MHOXECTBAa OMNEPAIMOHHBIX CHCTEM, B TOM YHCJIE CHCTEM,
HCII0JIb3YEMBIX Ha MepcoHaIbHbIX DBM.

[TpumepoM MOXET CHyXuTh, “KarajoruszupoBanHas  mpoueaypa ASMACLG
(mpencrapistomas coboi, Mo-CcymecTBy, MOJHBINA aHATIOT KOMaHAHBIX (DaliJIOB IPYTHX CUCTEM
NPOrpaMMHPOBAHUs), TpPEAHA3HAYCHHAs IS KOMITWIALWH, PENAKTHPOBAHHUS CBS3EU W
BBITIOJTHEHHUS] acceMOJIEpHON MPOrpaMMBbl, MPEACTABIEHHONW B BHJE MCXOAHOTO Moayns. Ha
nepBoM 1are (C) Bei3biBaeTcs accemoiaep ASMA90, Ha BTopom 1iare (L) — peaakrop cBsi3eit
HEWL, a Ha tperbem (G) — 3amyckaeTcs CO3JaHHBIA 00BEKTHBIH MOyIb. [lo Mepkam z/OS
3Ta MpoLeIaypa COBCEM IPOCTa, OHA HE COACPKUT CHUMBOJHUYECKHX MapaMeTpoB, XOTA
UCTIOJIb30BAHME TAaKUX MApaMEeTPOB €CTh OOBIYHAS TPAKTHKA NMPH MPOrPaMMHpPOBAHHU Ha
a3pike JCL:

//ASMACLG  PROC

//C EXEC PGM=ASMA90, PARM=(OBJECT, NODECK)

//SYSLIB DD DSN=SYS1.MACLIB,DISP=SHR

//SYSUT1 DD DSN=&&SYSUT1,SPACE=(4096,(120,120),,,ROUND),
// UNIT=V10,DCB=BUFNO=1

//SYSPRINT DD  SYSOUT=*



/7 o1oFUNLH DU O T1oVU I =D
//SYSLIN DD DSN=&&0BJ, SPACE=(3040, (40,40), , ,ROUND),

// UNIT=VI0,DISP=(MOD, PASS),

7/ DCB=(BLKS1ZE=3040, LRECL=80 ,RECFM=FBS , BUFNO=1)
//L EXEC PGM=HEWL,PARM="MAP,LET,LIST,NCAL”,COND=(8,LT,C)
//SYSLIN DD  DSN=&&0BJ,DISP=(OLD,DELETE)

1/ DD  DDNAME=SYSIN

//SYSMOD DD DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL, (1,1,1)),
// DSN=&&GOSET (GO)

//SYSUT1 DD DSN=&&SYSUT1,SPACE=(1024,(120,120),,,ROUND),
// UNIT=VI10,DCB=BUFNO=1

//SYSPRINT DD  SYSOUT=*

//G EXEC PGM=*_L.SYSMOD,COND=((8,LT,C),(8,LT,L))

// PEND

HNmest Takyro mpouenypy, JIErKO OpraHu3oBaTh acceMOIMpOBaHUE OO0
N0JIb30BaTeNIbCKOIM Tporpammel. [losHas oOpaboOTka MpOrpamMMbl, HAIMMCAHHOW Ha SI3BIKE
acceM0iepa, BKIIIOYAOIIAsl TAKKE W BBINOJHEHHE STOHM IpOrpaMMbl, OyIeT 3aKIo4aThcs B
3aJ]aHUH TOJBKO OJHOW KOMaHJbI, B KOTOPO# 3aKOJUPOBAH BBI30B 3apaHee MOJrOTOBICHHOM
KaTaJOTM3UPOBAHHOM MPOLIEAYPHI:

EXEC ASMACLG,PARM.C=LIST,PARM.L=NOMAP

Bo wu30exxanume OONBIIOTO PYYHOTO TpyAa TPU COCTABICHHH TOJOOHBIX
KaTaJIOTU3UPOBAHHBIX Mporenyp (KoMaHAHBIX (aiiyioB) B cucteme mporpammupoBanust z/OS
NPEIYCMOTPEH CIENHAIbHBIN THAIOTOBBINA peXUM pabOThl ¢ KOMIIOHEHTAMHU 3TOW CHUCTEMBI,
MPEX/Ie BCET0, C KOMITMISITOPAMH, PEIaKTOPaMH CBS3EH U OTIIaJUNKaMHU.



Q. Fazpaoomka pacnpeoeienHHvlx npozpamm

Oco0y0 BaXHOCTh MPUOOPETAIOT CHUCTEMBI MPOTPAMMHUPOBAHMS, KOTJa BO3HHKAET
HEOOXOMMOCTh ~ WCTOJB30BAaHUST WX Ui CO3JAaHHUS  PACIPENCICHHBIX  IPOTPaAMM.
Pacnipenenennas cucreMa — 3T0 HA0Op HE3aBUCUMBIX KOMITBIOTEPOB, MTPEICTABIISIFOIIIIXCS UX
MOJIb30BATENsIM ~ €MHOW  OObeOWHEHHOW cucTteMoil. TeM caMbIM, BO-TIEPBBIX, OT
NMOJIb30BaTe/Iel CKPBITHI Pa3THYNs MEXIY KOMITBIOTEpAMU U CIIOCOOBI CBSI3M MEXIy HUMU
(KOMIIBIOTEPBI  pacHpeleIeHHON CHUCTEMbl ABTOHOMHBI), BO-BTOPBIX, IIOJIb30BATEIH U
NPUJIOKEHUs] eAUHO00Pa3HO padoTaIOT B paclpeieICHHbIX CUCTeMaX, HE3aBUCUMO OT TOTO,
rIc U KOTJa MPOUCXOIUT WX B3auMmojeilicTBue. Hambonee BaKHBIMU CBOWCTBAMHU TaKHX
CHUCTEM SIBJISIFOTCS MPO3PAYHOCTh, OTKPBITOCTh, MAaCIITAOUPYyEeMOCTh M 0€301TaCHOCTb.

IIpo3paunocmsio npoepammHuol cucmemsbl Ha3bIBAECTCS 1IEJIBIA KOMILIEKC €€ CBOMCTB,
Onmarogapst KOTOPBIM 00ECIIEYMBACTCS COKPBITHE (YIPATHIBAHKE) OCOOCHHOCTEH peann3aiuu
CUCTEMBI, HAIPUMEP, PA3HUIIBI B CIIOCO0AX MPEICTABJICHHS NaHHBIX U JOCTYyIa K pecypcam,
MECTOIOJIOKEHUSI COCTaBHBIX YacTed W MapauleIbHOTO  HKCIOJIb30BAHUS  CHUCTEMBI
HECKOJIbKUMHU  TIOJIb30BATESIMU  OJHOBPEMEHHO.  OmKpvimocmb — cucmemsl  €CTh
HCIIOJIb30BAHUE CHHTAKCHYECKHUX W CEMAaHTUYECKHX MpPaBUJI, OCHOBAHHBIX Ha CTaHIapTaXx.
st pacmpeneNieHHbIX CHUCTEM — 3TO, TPEXAE BCEro, HCIOJb30BaHHME (OPMaAIU30BAHHBIX
MIPOTOKOJIOB B3aMMOJICHCTBUS B MH(OPMAIIMOHHBIX CETSAX, B TOM YHCIIE, B TJI00ATHHBIX CETAX,
KOPIIOPATHBHBIX MM OOIIEAOCTYITHBIX, HAIpUMep, B cetu HTepHeT. BaykHBIMU CBOMCTBAMH,
CBSI3aHHBIMHU C OTKPBITOCTHIO TMPOTPAMMHBIX CHUCTEM SBISIIOTCA HUX HEPeHOCUMOCHb
(cIOCOOHOCTh TMPWIIOKEHHI paboTaTh B COCTaBE Pa3HBIX paclpeieNieHHBIX CHCTEM) U
CNOCOOHOCHb K 83AUMOOEUCMBUIO.

TexHomoTHus pa3padOTKH PaCIPEICIIEHHOTO MTPOTPAMMHOTO 00ECTICUEHUS TOKE MOXKET
005a1aTh MPO3PAYHOCTHIO HACTOJBKO, HACKOJIHKO OHA TO3BOJSIET Pa3pabOTUMKy 3a0BITH O
TOM, YTO CO37aBaeMasl CHUCTeMa pacIpelielieHa, W HACKOJbKO JIETKO B X0Je pa3paboTku
MOHO OTAEJUTH aCHeKThl MOCTPOCHUS CUCTEMBbI, CBSI3aHHBIE C €€ PACIPEEICHHOCTHIO, OT
pelIeHus 3a/1a4 MPUKIIAHON 00JIaCTH, B paMKaX KOTOPBIX CUCTEME TPEJCTOUT padoTaTh.

PacnipeneneHHble  CUCTEMBI OOBIYHO  CTPOSTCS C  HUCHOJB30BAHUEM  CIYXKO,
MPEAOCTABIISIEMBIX APYTUMHU CUCTEMAMHU, U B TO K€ BPEMsI CAMU YacTO SBJIIOTCS COCTaBHBIMU
DJIEMEHTAMHU WJIM TOCTaBIIMKAMU CIYKO Ui JAPYrUX CHCTEM, MOATOMY IMPHU pPa3padOTKe
pacripeieIeHHbIX YaCTO CUCTEM HCIOJIb3yeTCsS KOMIOHEHTHBIN MMOIXO0.

JlocTaTouHbI ypOBEHb MACIITAOMPYEMOCTH OOJIBIIIMX CUCTEM, KOTOPHIE Ha MPAKTHUKE
MOT'YT TOJJICP)KUBATh OJHOBPEMEHHYIO PabOTy HECKOJBKUX THICSY TMOJIb30BATENCH, MOMKET
OBITh JOCTUTHYT TOJBKO C TIOMOIIBIO JCIIEHTPATU3AUA OCHOBHBIX CIyKO CHCTEMBI U
YOPABJISIIONIMX €10 aJlTOPUTMOB, KOTOpas BCE IIMPE BHEAPSIETCS B MPAKTHUKY MOCTPOEHUS
pacmpeieieHHBIX CHCTEM, B YaCTHOCTH, COBPEMEHHBIX CETEBBIX CITYKO.

5.1.Cucmemul Knuenm-cepeep

B pacmnpeneneHHBIX cHCTEMaxX BaXHEWIIUMH SIBJIAIOTCS JBa TOHATHS, JUIA
0003HAaYEHUSI KOTOPBIX HCIOJB3YIOTCS TEPMUHBI “Kauenm” wu “cepeep”. Knuenmom
HA3bIBAEMCSL NPOCPAMMHASL CUCTEMA (NPOSPAMMHbIL KOMNOHEHM), ROCHLIAAIOWUL 3aNnpoc
cepeepy Ha BbINONHEHUe KAKOU-TUb0 Ycyeu, cepeepom HA3bleaemcs NPopamMMHAs CUcmema
(npocpammHbll KOMROHEHN), 8bINOIHAIOWUL 3a0anue, NOJLYYeHHoe NO 3anpocy om KiueHmad.
IlepBble pacrpenesIeHHbIe CUCTEMBI COCTOSUIM U3 KIMEHTCKOW U CEPBEPHOM 4acTel, KOTOpbIE
B3aMMO/ICHCTBOBAJIM JIPYT C JAPYrOoM, IOCHLTas 3alpoChl M MOJydash OTBETHI Ha HHUX. B
HACTOsIIee BpeMs MPOTPaMMHBIE KOMIIOHEHTHI MOTYT BBICTYNAaTh TO B POJH KJIMEHTa, TO B
poJiu cepsepa.



BzanMogencTBue MeEXAy KIMEHTCKUMH KM CEPBEPHBIMHM YacCTSIMU PaclpeleICHHOH
IPOTPAMMHOM CHCTEMBI MOXET OBITb CUHXPDOHHbLIM W ACUHXPOHHbIM. CUHXPOHHBIM
Ha3bIBACTCSl TAKOE B3aMMOJICHCTBHE, P KOTOPOM KIIHEHT, OTOCIAB 3arpoc, OJOKHpYETCs U
MOJKET MPOAOJDKATh PadOTy TOJIBKO TOCIIE MOJydeHHs OTBETa OT cepBepa. [lo 3Toit mpuumnne
TaKoW BUJ B3aUMOJEHCTBUS HA3bIBAIOT MHOT A OoKupylowum. B pamkax acunxponnoco wiu
HeOnoKupylouwe2o B3aUMOJICHCTBUS KJIMEHT TIIOCJIE€ OTIPABKH 3alpoca CEPBEPY MOKET
poJ0IDKaTh paboTy, Jake eclIM OTBET Ha 3ampoc eme He npuien. [Ipumepom Takoro
ACMHXPOHHOTO B3aUMOJEHUCTBHUS SBJISETCS DJIEKTPOHHAS [10YTA.

HauOonee  pacnpoCTpaHEeHHBIM ¥ YHHBEpPCAJBHBIM  CIIOCOOOM  pealHu3amnuu
CUHXPOHHOI'O B3aUMOJICHCTBUSL B PACHpPENEICHHBIX CHUCTEMAaXx SIBISIETCS YOAIEeHHbLI 6bl306
npouedypvl. OCHOBHOE IPEUMYLIECTBO MOJENM yJAIEHHOTO BbI30BA MPOLETYPHl COCTOUT B
TOM, YTO CaM KIIMEHT HE 3HAeT, YTO BBI30 B ObUT yJaieHHbIH. OQHAKO M cepBep HE 3HAET O
TOM, 4TO 00pabaThIBaj ylaJIEHHBIN BHI30B.

VYianeHHBId  BBI3OB  MPOLIEAYp  ONpeAeNseTcss Kak CInoco0  OpraHH3aiuy
B3aMMO/ICHCTBHS MEXy KOMIIOHEHTAMH, TaK U METOJUKY Pa3pabOTKH 3THX KOMIIOHEHTOB.
Ha mepBoM miare pa3pa®oTku ompenensercss wuHTepdeiic mpoueayp, KOTopbsie OyayT
MCII0JIb30BAThCA JJISl YAAJECHHOTO BbI30BA. DTO JEJIAETCS MPU MOMOILU A3bIKA ONpeoeleHuUs
unmepeticos (Interface Definition Language, IDL), B kauecTBe KOTOPOTO MOXKET BBICTYIIATh
CHEIUAIM3UPOBAHHBINA SI3BIK WJIM OOBIYHBIN SI3BIK MPOTPAMMHUPOBAHUS, C OTPAHUUYCHUSIMH,
ONPENENAIOIMMUCA BO3MOXKHOCTBIO I€pEelaud BHI30BOB Ha YAAJICHHYIO MAIIHHY.
Ornpezenenne TpoLeaypbl sl yAaJEHHBIX BBI30BOB KOMITUIUpYyeTcss kommnuiasitopoM IDL B
OTMHCaHHE »JTOW TPOUEAYpbl Ha s3bIKaAX MPOTPAMMHUPOBAHUS, HA KOTOPHIX OyayT
pa3pabarhIBaThCs KIMEHT M CepBep (HampuMep, 3arosioBo4HbIe (ailnel Ha si3pike Cu wim
Cu++), u 1Ba TOMOJHUTEIBHBIX KOMIIOHEHTA — KAUEHMCKUI N CepP8ePHbLIL NepexoOHUKU.
Knuenmckuii nepexoonux TpeacTaBiseT co00M KOMIOHEHT, pa3MellaeMblii Ha TOW ke
MallnHe, T/1€ HaXOAWUTCS KOMIIOHEHT-KIMEHT. YJaJIeHHBIM BBI30B HPOLEAYpPbl KIHEHTOM
peanu3yercsi Kak OOBIUHBINA, JIOKAJbHBIA BBI30B ONPEACICHHON (YHKIMU B KIMEHTCKOM
nepexonnuke. llpm o00paboTke 3TOTO BBI3OBA KIMEHTCKHHA TMEPEXOJHHUK BBITIOJIHSET
CIEAYIOLINE ICUCTBHUS:

1. Ompenensiercst (usznyeckoe MECTOHAXOXKJACHHE B CUCTEME CepBepa, Il KOTOPOro
Npe/HA3HAYCH JaHHBIA BBI30B. OTO IIAar Ha3bIBACTCS Mpussiskoli K cepBepy. Ero
PE3YIBTATOM ABJIACTCA aAPEC MAllIMHBI, HA KOTOPYIO HYKHO IIEPCAATH BBI3OB.

2. BbI30B mporeaypbl M e¢ apryMEeHTHI YIaKOBBIBAIOTCS B COOOIIEHHE B HEKOTOPOM
CTaHJAPTHOM [UIi JTAHHOM KOHKPETHOH CHCTeMBI (opmare, TMOHSATHOM CEpBEPHOMY
MEPEXOJHUKY. DTOT IAT Ha3bIBACTCS MAPULATUHSOM.

3. Tlomydyennoe cooOiieHue mpeodpa3yercs B MOTOK OAWTOB (cepuanuzayusi COOOMICHHS) U
OTCBIJIACTCS C TIOMOIIBIO KaKOT0-K00 MPOTOKoJa (TPAaHCHOPTHOTO MM 00JIee BHICOKOTO
YPOBHsI) Ha MaIlIMHY, Ha KOTOPOH MOMEIIEH CePBEPHBI KOMIOHEHT.

4. Tlocne monydeHHs OT cepBepa OTBETA, OH PACIIaKOBBIBACTCS U3 CETEBOIO COOOIICHHS U
BO3BpAIaeTCs KIMEHTY B KA4eCTBE pe3yibTara paboThl IPOLIEAYPHI.

B pesynbrare A KIMEHTa YAaJICHHbIH BBI30B MPOIEAYPhI BBITISAUT Kak oOpalieHue
K 00braHON ¢(yHKumu. CepsepHbiil nepexoOnux paclojaraeTcsi Ha TOW K€ MalluHe, I/
HaxouTCd KOMIIOHCHT-CCPBEP. OH BBIIIOJIHSIET onecpanuu, O6paTHBIe K HeﬁCTBHﬂM
KJIMEHTCKOMY TEPEeXOJHUKY — TPHHUMAeT CcooOIeHne, cojaepkamiee (akTuyeckue
HapaMeTpbl BBI30BA, PACIAKOBBIBACT 3TH MapaMeTphl INPH MOMOIIM OJecepuanuzayuu W



demapuianuned, BbI3bIBACT JOKAILHO COOTBETCTBYIOIIYIO (DYHKIIUIO CEPBEPHOTO KOMIIOHEHTA,
MIOJIY4aeT €€ Pe3yJbTaT, YIAaKOBBIBAET €0 U MOCHUIAET M0 CETH HAa KIMEHTCKYIO MAIIUHY.

OKpY)KEHHE
pa3paboTku
IDL
KJIIMEHTCKUH MTPOLECC CEpPBEPHBII MpoLECC
porpamMma
porp < TEKCTBI »| Mporpamma
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_— \
uHTEepdeiic BHI30BA, uHTEepdeiic BHI30BA,
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3aroJIOBKU
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Ora e TEeXHHWKa MOXET ObITh HCIOJIb30BaHA W JUIS pealn3aluyd B3auMOJEHCTBUSA
KOMIIOHEHTOB, pabOTAIONIMX B paMKaxX Pa3JIMYHBIX MPOIECCOB HA OJTHOW MallluHe.

Cucremamu THNA “KIueHm-cepgep” HA3BIBAIOTCS MPOCTEUIINE pPACTIPECICHHbBIC
IpOTpaMMHBIE CHCTEMBI, IOCTPOEHHBIE TOJBKO B JIBYX YPOBHSAX — YPOBHE KJIIMEHTA U YPOBHE
cepBepa. Ilpumepom cucTembl, MO3BOJSABIICH CO3/aBaTh MPUKIAJAHBIE CHUCTEMBI THIA
KJIMEHT/CepBEp Ha BBI30BaX YIaJCHHBIX mpoueayp, seisercs cucrema DCE (Distributed
Computing Environment), npeanosxennas rpymmnoi Open Software Foundation (Open Group).
[Tpornece moaroroBku mporpamMm Ha si3bike Cu Kk padote Boirnsaut B cucteme DCE Tak:

I'enepanus kiaroya

v
®aiin onpenenenns |1DL
v
Kommunstop IDL »| Daiin-3aros0BoK KiueHTa/cepBepa (*.h)
Ko kireHTa/cepBepa Ko epexo/IHIKa KIHeHTa/cepBepa
v v
Kommunsrop Cu Kommunsrop Cu
v v
Monynb kiueHTa/cepBepa Monyinbs iepexoTHuKa KIIMeHTa/cepBepa
v v
bubnmoreka KomnonoBka
v
[Tporpamma kimueHTa/cepBepa




B cocras DCE Bxomur MHO @ KO MOHEHTO B SA3BIKH, OHOIMOTEKH, CIIy’KOBI.
CoznlaHHBIE KJIIMEHTHI U CEpPBEPHI MOT'YT OKa3aThCsl CaMbIMM pa3HbIMU. B OCHOBe MX Bcex —
s361K |DL, B KOTOPOM (YHKIIH OITHCHIBAIOTCS 00pa30M, MOXOKUM Ha MIPOTOTHIIBI (PYHKITHHA B
s3pike Cu, a B (aillax WMEIOTCS OMNpeNeNeHHsT TUMOB M KOHCTAaHT JJsl MapIlajiHra
[1apaMeTpoOB U JIeMapLIAJIMHIA PE3YJIBTATOB.

IlepBbIM 1I1aroM B MOJArOTOBKE MPOTpaMM KJIMEHTA U CEpPBEpPA BCETa SIBISIETCS 3aIlyCK
CHUCTEMHOW TPOrpaMMBbI, KOTOpas co3JaeT mpoToTumn ¢aitna Ha s3eike IDL, comepskarmii
YHUKaJBHBIN KiTt0u (MaeHTu(ukaTop uatepdeiica), rapaHTHPOBAHHO HE COJEPIKABIIHUICS HU
B OJJTHOM MHTepdeiice, CO3JaHHOM paHee, ONpeeTIeHUs TUIIOB, KOHCTAHT, TUIIOB TapaMETPOB
U pe3yabTaToB (QYHKIHUH. ITOT NPOTOTHIl PENAKTUPYETCS, B HEro BHOCATCS HMeEHa
YAQJICHHBIX TPOILEAYp M HX IMapaMeTpoB, 3aTeM BbIMoJHseTca kommuisinusa c¢ IDL. Ora
KoM popMupyer Tpu ¢aiina:

e (aiin-3aronoBok (Hampumep, "interface.h")
e  (aii KITMEHTCKOTO TePEX0IHNKA
(aiin cepBepHOTo NepexoTHUKA

B ¢aiin-3aromoBok u3 ucxomHoro omucanus Ha IDL mepenaroTcst yHHUKaJIbHBIN
uneHtudukatop uHTepdeiica, OMpeneNieHUus TUIIOB, KOHCTAaHT ¥ OMHUCaHUsA (QYHKIUH
(mporoturer). KimeHTCKHiI MEpPEXOIHUK COAEPKUT T€ NPOIEAYpbl, KOTOphle Oyaer
HENOCPEJCTBEHHO BbI3bIBaTh KJIMEHTCKas Iporpamma. OTH HpOLEAypbl HEMOCPEACTBEHHO
OTBEYAIOT 3a MOA0Op TMapaMeTpoB M HX YINAKOBKY B HCXOJISIIME COOOMIEHHS C
MOCTIEAYIONUMH 00paIeHUsIMH K CUCTEME ISl MX OTIPaBKH. [IepexoqHNK TakxKe 3aHUMaEeTCS
pacrakoBKOM OTBETOB, NMPUXOAIIUX OT CEPBEPA, U IepeAadei 3HaYCHUM, COACpKaLIUXCs B
ATUX OTBETAaX, KINEHTY. CepBepHbIN NEPEXOIHUK OPraHM30BaH TAK)KE, HO MO0 OTHOLIEHHUIO K
cepsepy.

Crnenyromuii mar — HaMcaHUe peajbHbIX MPOrpaMM KiMeHTa u cepsepa. [locie ux
KOMITWJISIITAM W KOMIIOHOBKM (C OmOnMoTedHbIMU noOaBkamu) (opmupyrores o0e
MCIIOJIHSIEMBIE ITPOTPaMMBbI — KIIMEHTCKAs U CEpBEPHaAl.

B nemom, DCE — 310 mombITKa cmandapmu3zoeams TOHATHE YJAIEHHOTO BBI30Ba
npoueaypsl. BrocienctBum, Korga MIMPOKO PacHpOCTPaHWIMCh NPUHLUIBL U IPUEMBI
00BEKTHO-OPHEHTHPOBAHHOTO TporpaMMmupoBanms, cuctema DCE Taxoke Obla pacimivpeHa u
JIOTIOJIHEHA 0O BEKTHO-OPHEHTUPOBAHHBIMHU SI3bIKAMH.

5.2. Texnonozuu COM/DCOM

Texunomnoruss COM (Component Object Model) u ee BapuaHT ajsi pacrnpeIeieHHbIX
cuctem DCOM (Distributed COM) Obuta pa3paborana kommanueit Microsoft. DCOM
sBIsieTcst pacuimpenneM TexHojgorun COM u Bkitouaer B ceOsl cpeny pachpeieeHHBIX
Boiunciennit DCE u MexaHu3M yaieHHOTO BBI30Ba MPOLEAYD.

OOmmii MOaXOJM MPHU HKCIOJNB30BAaHMM TOW WIJIM TEXHOJOTHH TAaKOB: KIHECHTCKAs
nporpaMmma HCIOoJIb3yeT OOBEKThI CBOETO MPOrPAaMMHOIO CepBepa TaK, KaK eciu Obl 3TH
OOBEKTHI SIBJSUIMCh YaCThIO KIMEHTCKOW mporpamMMbl. OCHOBHYIO pOJib, KaK W BO BCEX
cUCTeMax KIMeHT/cepBep, HrpaeT HHTepderc O0O0BEKTOB, (OPMHPYEMBIH TpPHU MOMOIIU
HeKoToporo si3pika IDL, B JanHOM ciiydae — 00BbeKTHO-OpHEeHTHpOoBaHHOTO. KitneHT 3HaeT 06
UCIIOJIb3YeMbIX 00BEKTaX TOJBKO MX MHTepderchl. CepBep NpeaHa3HAUYCH JJIsl PeaIn3alliu
00BEKTOB, OH MPEACTABISET COOOI MporpamMmy, COAEPIKAIIYI0, KPOME BCEro MpOYero, eIe
OJIMH WM HECKOJIbKO OOBEKTOB, IOCTPOCHHBIX B COOTBeTCTBHM C Mojnenpio COM.



Peanuszanuu 00BEKTOB CO3JAalOTCS HA OCHOBE HECKOJBKHUX KJIACCOB, KaXKIbIH U3 KOTOPBIX
NPEACTaBJIACT pa3JIMIHBbIC BAPUAHTHI ITOBCACHUS 00BEKTA.

[Tlepexox K  OOBEKTHO-OPMEHTHPOBAHHOMY  B3aUMOJICHCTBHIO  TNpHUBEN K
CYILIECTBEHHOMY MEPECMOTPY MOJIEIH YIaJICHHOTO BBI30BA MIPOLEAYPHI U MOSBICHUIO MOJEIN
YOanenno2o obpauienus K memoody. 3ta MOJEIb OCHOBaHA HA 00BbEKTHO-OPHEHTHUPOBAHHOM
pacIIupeHUH MOHITHS BBI30BA MPOIIEIYPHI U MOHSATUU O PACIPEICICHHOM 00bekTe. MeTo bl
BCIIOMOT'aTCJIbHBIX 06’beKTOB, BKIIFOYAa€MbIX B COCTAaB KIIMCHTCKOTO MW CCPBCPHOIO
MEPEXOJHUKOB, KOTOPBIE CTPOSITCS IS pealu3alliid YAaJeHHOTO OOpamieHHs K METOny,
UMEIOT WHTep(eiChl B TOYHOCTH COOTBETCTBYIOIIME HMHTep(eiicaM peanbHBIX YHaJeHHBIX
00bekToB. VX peann3anuy Mo3BOJISIIOT CKPHITHIM OT IOJIb30BaTeNe 00pa3oM OpraHu30BaTh
MapmaJIMHT U CEpHUaIn3aluio MapaMCTpOB U BO3BpaAllaCMbIX 3HAYCHWI MECTOOOB. Kak u npu
UCI0JIb30BAHMU  "KJIACCHYECKOTo" yIOaJeHHOTO BbI30BAa IMPOLEAYpHl, IpU yIAJICHHOM
oOpaleHnH K METOy He TOJBKO KIIMEHT HE 3HAET O TOM, YTO B3aMMOJACHCTBYET C yJaIeHHBIM
CepBEpOM, HO U CEpBEp HE 3HAET, YTO 0OpaIeHNE K HEMY OCYIIECTBIEHO CO CTOPOHBIL.

CucreMa aBTOMAaTHYECKHU CTPOUT BSaHMOHCﬁCTBHH KIIMCHTa 1 CCPBEpPa, HE3aBUCUMO
OT TOTO, KaK KJIMEHT M CEPBEP PACIIPEIEICHBI 10 KOMIIBIOTEpAaM: OHH MOTYT UCTIOJTHSTHCS

® HAa OJJHOM KOMIIBIOTEPE B paMKax €IMHOTO MpOIecca, IpU 3TOM B3aUMOJCHCTBUE
MEX]Ty KIMEHTOM M CEpPBEpOM IMPOUCXOAUT MPH MOMOLIN HHTep(eiica oObekTa B
€IMHOM aJIPECHOM IMPOCTPAHCTBE C UCTIOJIH30BAHUEM TUHAMUYCCKIX OMOITHOTEK.

e Ha OJHOW MamIMHE B PaMKax Pa3HBIX MPOLECCOB, MPH 3TOM MEXIY KIHMEHTOM U
CepBEpPOM BO3HHMKAIOT JIBa NPOMEKYTOUHBIX 3BEHA, a CXe€Ma B3aUMOJCHCTBUS
CTAaHOBUTCS TIOX0KEH Ha COKPAIIEHHYIO CXEMY yJAJIEHHOTO OOpAIIeHUsI K METOIY
(c mepexoIHUKaMH, MapIIaJHHIOM H JeMapUIaIMHroM, HO 0e3 oOpamieHHus K
CETH).

® HAa Pa3NUYHBIX (BOOOIIE TOBOpPs, HECOBMECTHMBIX APYr C APYrOM ammapaTHO U
UMEIOIIMX  pa3Hble ONEpaliOHHBIE CUCTEMBbI) KOMIBIOTEpax B  paMKax
uHpopmarmonnoir cetu  (texnosoruss DCOM), HCHONB3YIONMX MOJENb
yIAJIEHHOTO OOpaIieHusi K METOQy IOJHOCTBIO, BKJIIOYAs CEPUANM3ALUI0 U
00paboTKy cOOOIIECHHIA.

Cucrema COM He sBisSeTcs CUCTEMOM NPOrpaMMHUPOBAaHHSA B KIACCHYECKOM
3HAYEHUHW STOTO0 TEPMHHA. IJTO, CKOpee, CUCTeMa OMOIMOTEK KOMIIOHEHTOB W MPAaBHJI HX
ucnoyib3oBanus. OmHako cucreMa COM comepXHT BCE D3JIEMEHTHI, HEOOXOIUMBIC ISt
MIOCTPOEHHSI paCIIPe/IeIEHHOW CUCTEMBI, B YACTHOCTH, KOMIIOHEHTHYIO MOJIENb, OMOINOTEKH
KJIACCOB, KOTOPBhIE MOTYT OBITh MMITIOPTHPOBAHBI Ul aHAJIM3a CTPYKTYphl cepBepoB COM,
YHHUBEPCAIBHBINA POTOKOJI 0OOMEHA MEKY KIMEHTAMH U CEPBEPaMU H PYyTrHe.

Texnonormto COM  Moryr HOAJEpXKUBaTh  caMble  PAa3jIMYHbIE  SI3BIKU
nporpaMMHpOBaHus. B HacTosmuii MOMEHT HauboJiee IUPOKO ucnoab3yroTes Visual Basic,
Cut+ u Delphi. Opnako paspabotuuk cucrembl (kommanus Microsoft) oObsiBuna STY
TEXHOJIOTHIO YCTapeBIIeH W aKTHUBHO MPOJABHUraeT apyrol moaxoa — texHosioruio .NET.
OcHoBHOM HemocTaTok TexHosoru COM, KOTOpbhIi W MpuBENl K OTKa3y OT HeEe, 3TO
Cepbe3HbIC OTPAaHUYEHUS B OPTaHU3AIMH B3aWMOJICHCTBUS MEXIY pa3sHbIMHU Iatdopmamu,
KOTOpBIE MOCTOSIHHO BO3HHMKAIOT B TJIOOANBHBIX ceTsX. OmpeneleHHbIMA HEIOCTaTKaMU U
OTpaHUYCHUSAMHU 00JamaeT U BhiOpanHbIid A cucteM COM si3pix Microsoft IDL, B kotopom
HE/IOCTaTOYHO PAa3BUTHl CPEACTBA OOBSBICHHUS THUIOB JaHHBIX, M3 KOTOPBIX CTPOUTCS
nporpamma. B nenom, texnonmoruto COM/DCOM 00BIYHO HUCHOJIB3YIOT Uil TTOCTPOCHHS
HEOOJIBIINX PaCTIPEICTICHHBIX CUCTEM, UMEIOIINX HE OYSHb OOJIBIIIOE YHCIIO Y3JIOB.



5.3. Bpokepul 06vexmose CORBA

bonee anekBaTHO COOTBETCTBYIOIMM IPUHLUIAM IOCTPOEHHUS paCHpPEesIEHHBIX
CUCTEM, YEM CHCTEMbI "KIMEHT-cepBep', Hal0 MPHU3HAaTh CUCTEMbI HE JBYXypOBHEBBHIE, a
UMEIolue, M0 KpallHeH Mepe, elle OOUH '"IPOMEXKYTOUHBIM" YpPOBEHb, MO3BOJISIFOILINN
pa3fenuTh peliaeMble 3aadd Ha "KiMeHTckue' u "cepBepHble" yacTH. B IBYyXypOBHEBBIX
cHUCTeMax KIMEHTCKHE YaCTH 4Yallle BCEro CBA3aHbl C OTOOpak€HHEM JaHHBIX B BHJIE,
aJIeKBaTHO COOTBETCTBYIOIIEM KOHKPETHOM MpPUKIAIHOW O0O0JIACTH, HAa3HAYEHHE CEPBEPHBIX
yacTeld — BBIIOJIHATH OCHOBHBIE IPHUKJIAJHBIE IPOrpPaMMbl M IPOrPaMMbl CUCTEMHOMU
noaaepkku. Hamuwume mnpomexyrouyHoro ypoBHS (i 00O3HaueHHs KOTOPOTO YacTo
UCIIOJIB3YeTCS aHMIIOsA3bIuHbI TepMuH Middleware) cymecTBeHHO pacHupseT BO3MOXHOCTH
pacnpezneneHHbIX cucteM. Cuctemsl "KIMEHT-cepBep' B KauecTBE OJHOM M3 CaMbIX CBOMX
CEepBhEe3HBIX MPOOJIEM UMEIOT OTPAHUYCHHOCTh BO3MOXKHOCTEH cepBepa Mo CBSA3U CO MHOTUMHU
KJIMEHTaMH OJHOBPEMEHHO. [/[ByXbsApYyCHBIE apXUTEKTYphl HE CIIPABHIIUCH C TPEOOBAHUSIMH,
NPEUIOKEHHBIMU  pa3padOTYMKaMU JIOKAJTBHBIX HH(POPMALMOHHBIX ceTeld. VX mosiBieHue
3aCTaBUIIO Pa3pabOTUYMKOB MPEANPUHATH MEPHI 10 MHTETPAIlUH CEPBEPOB, a IS Pa3MENICHHS
nporpamMM, OTBETCTBEHHBIX 3a OTYy HWHTETPAlMI0, HAWIYyYIIUM 00pa3oM  TOIXOJIUII
IIPOMEXYTOUHBII YpOBEHb TpPEXYpPOBHEBBIX cucTteM. OnHAaKO MNPOCTOM HHTErpanuen
NIPEUMYIIIECTBA HOBBIX CHUCTEM HE OTPAHUYHMBAIOTCA. TpEeXypOBHEBBIE CHCTEMBI O0JIaaloT
CBOMCTBOM MacHITAOMPYEeMOCTH B 3HAUUTENBLHO OoJbIIei crerneHu. Eciau cucreMsl "KIHEHT-
cepBep" MpHUBENM K CTaHIAPTU3alUN HHTEP(EHCOB MPUKIATHOTO CJOS, TO WX Pa3BUTHUE
MO3BOJIMJIO CTaHIAPTU30BaTh MHTEP(EHCHI CI0s YIpaBIeHHUsI pecypcamu, a 3TO NPHUBEIO K
BO3MOXXHOCTM  MHTErpallid B  paMKax OJHOM  CHCTEMBl  CaMbIX  Pa3HOPOJHBIX
MH(POPMALMOHHBIX pecypcoB. BO3HHMKIM fga)ke MOMBITKH CTaHIAPTU30BaTh TIJI0OATbHBIC
CBOICTBa M MHTEPQEICH MEXY Pa3HBIMH CHCTEMHBIMU IUTaT()OpMaMHu Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO Moaxona. OJHUM M3 MPUMEPOB TaKOM CTaHAAPTH3ALUU SIBISIETCA
cranmapt Opokepa o0bekToB CORBA (Common Object Request Broker Architecture).
BpokepoM 00BEKTOB HAa3BIBAIOT pACHpENeNICHHBIE CHCTEMBI MPOTPAMMHOI0 OOecreueHws,
OCHOBAHHBIE Ha HMCIIOJIb30BAaHUH MOHITUS PACHPEACTICHHOTO 00bEKTa U MOJACTH YIAJIIEHHOTO
oOpamieHHst K MeToAaM J3TOro OOBeKTa, SBISOUICHCS OOBEKTHO-OPUEHTHPOBAHHBIM
paciiipeHeM MOJENIN yIAJIEHHOTO BbI30Ba MPOLIETYPHI.

Cranmapt CORBA — 3710 crnenudukanus s CO3JaHUS U YHPABICHUS OOBEKTHO-
OPUEHTUPOBAHHBIMHU TMPUJIOKEHUSAMH, pACHpPEICICHHBIMU B BBIUHUCIUTENbHOU ceTu. B
HacTosIee BpeMs BBIpabOTaHO Heckoibko Bepcuid ctangapta CORBA, mepBas U3 KOTOPBIX
Obuta paspaborana B Haudane 90-x romoB koHcopumymom Open Management Group,
BKITI0YaBIUM Oojiee 800 kommaHuid. Bee 3TH cTaHAapThl OMHUCHIBAIOT TOJIBKO MHTEP(EHCH 1
HE COJEprKaT HUKAKOM peanu3aryiu.

Besikast cuctema, nomumsstomasicss cnenmdukanun CORBA, cocroutr w3 Tpex
OCHOBHBIX 4acCTeM:

® 0Opokep 3anpocog 0Ovekmos, conepKamuil 0a3oBble (QYHKIUU B3aMMOICHUCTBUS
00BEKTOB.

o cavocorr CORBA. HaGop cimyx0, U3BECTHBIN O]l 3TUM COOMpATEIIbHBIM HMECHEM,
JOCTYNIEH C TIOMOMIbIO CTaHJAPTH30BAHHOTO TPHUKIATHOTO IMPOTPAMMHOTO
untepdeiica.  CimyxObl  TPEIOCTABIAIOT  (DYHKIIMOHAIBHOCTh,  OOBIYHO
HE00X0IMMYI0 OOJIBIIIMHCTBY OOBEKTOB, HANPUMEP, COXPAHHOCTH, YIPABJICHUE
YKU3HEHHBIM LIUKJIOM U 0€3011acHOCTb.




o cpeocmea CORBA. Habop cpenacts M HHCTPYMEHTOB, U3BECTHBIM IOJ 3THM
coOMparTeNbHbIM  HMMEHEM, MpPEJOCTaBIsIET  CIY)KObI ~ BEPXHEro  ypOBHS,
HEOOXOJMMbIC MPUIOKEHHSM, a HE MHIAMBUAYAIbHBIM 00BbekTaM. Croa BXOJST
yIpaBlIeHUE JOKyMEHTaMH, HHTEPHAIMOHANN3AIMNS, MOJJIEPKKA MOOMIBHBIX
areHToB. Cpencrsa CORBA moryT Takxke BKIIOYATh CIYKOBI, ClICIIU(PUIHBIC IS
OTpacieBbIX PBHIHKOB, HAmNpuUMep, O0Opa3oBaHMs, 3IPAaBOOXPAHCHHS  WIIH
TPaHCIIOPTHBIX TTEPEBO30K.

Uto0Bl K 00BEKTY MOXKHO OBUIO OOpaTtuThes depe3 Opokep OOBEKTOB, 3TOT OOBEKT
JIOJDKEH CHavajia OOBsIBUTH CBOW MHTEp(]ENC, U3 Yero KIMEHTHl Y3HAIOT O METOax, KOTOPhIE
OH mpenoctariser. MHTEpdelicel ommchBaloTCs Ha s3blke omucanus uHTepdeiicoB |DL
(crapmapr CORBA mnpeanaraer cBo#l COOCTBEHHBIH BapHaHT TAaKOro si3bika). Crienudukanuu
IDL TpaHCIMpyrOTCSI B CKEJIETOHbl Ha CTOPOHE CEpBEpa M B MEPEXOJHUKU HAa CTOPOHE
KJIMEHTA.

interface Purchasing {
float getQuote (in long productld);
float purchaseGoods (in long productld,
in long quantity) =

IDL mocraBimka
CITYKOBI

- ~

&« - ~A
xommusitop IDL xommusitop IDL
(kmuenTckas ctopona) | | (cepBepHas cTopoHa)

1 1
1 1
1 1
MIPUKIIATHON 0OBEKT MIPUKIIATHON 0OBEKT Lo MIPUKIIATHON 0OBEKT
(KJTUEHT) (KJTUEHT) X (TTOCTaBIUK CITY>KOBI)
7'y Vo
1 1
MIEPEXOTHUK o4 L CKEJIETOH

\ 4 A A
uHTEepdeiic TMHAMUYECKOTO 00paIieHus

A 4 A 4

opokep 3anpocoB 00bekToB (ORB)

peno3uTopuii naTepdheiicon

B nomonHeHue K ONMHMCAaHUIO METOJOB, B OTIMYHE OT CHUCTEM Ha 0a3e yHaJeHHOTO
BbI30Ba npoueayp, f3bik IDL cnemudukannn CORBA noaiep:xuBaeT MHOXKECTBO 00BEKTHO-
OpPHEHTHPOBAHHBIX KOHLENIINHA, HAapUMep, HaclenoBaHue U nomumopdusm. Crnenndukanuu,
nanucandbie Ha IDL CORBA, mMoryt OBITh Mepeaanbl KOMITUISATOPY € 3TOTO S3bIKa, KOTOPBIN
dbopMupyeT 3amecTuTensl 00bEKTa M CKEIETOH. 3aMeCTUTENbh OOBEKTa — ITO TEPEXOHWK,
OTBETCTBEHHBIH 3a COKPBITHE paclpeaeaeHHoCTH. [IporpaMma 3aMecTHTENs COAEPIKUT B cede
OTMCaHHE METOJOB, MPEIOCTABIIEMBIX peann3anueil oObekra. J{JIs moyydyeHus roToBOTO
KITUEHTCKOTO MPIJIOKEHHUS, OHA JIOJDKHA OBITH 3arpy:KeHa BMECTe ¢ mporpammoit kiauenra. C
JPYrol CTOPOHBI CKEJETOH 3allMIIAeT OT MpoOJEeM paclpeleieHHOCTH CepBep, MOITOMY



CEPBEP MOKET pa3padaTbIBaTHCS TaK, KaK €CJIM ObI BBI30BBI K HEMY IIOCTYIIAIN U3 JIOKAJIBbHOIO
okpykeHus. Kak 3amMecTUTenb, Tak U CKEJIETOH MOTYT ObITh HallMCaHbl HA JIOOOM M3 TeX
SI3BIKOB, KOTOPBIE TIO/IepKUBatOTCs KoMmusitopoM ¢ si3eika IDL CORBA, Ha KoTOpBIE TEKCT
IDL moxer ObIThb oTTpancinupoBaH. Hampumep, cneuudukanuss CORBA 3 moanepxuBaer
tpancisnuto ¢ IDL wa Cu, Cut++, Java, Smalltalk, Axy, Ko6ox, Jlucn, PL/1, Python u
IDLScript.

W3-3a paznuvHBIX CIOCOOOB YIOTPEONCHHS M PA3IMYHBIX CIOCOOOB peau3aiuu
CCBUIOK Ha 00BEKTHI B si3bIke CH++, 3TH CCBUIKH IPU TPAHCIALUN OTOOpaKatOTCs B /1B THIIA
Cu++. Koncrantsl IDL oToOpakaroTcss HEIOCPEICTBEHHO B omnpeaeneHuss KoHcTaHT Cu++.
bazoBeie Tunbl ganHpix IDL MMeEOT ecTeCTBEHHOE OTOOpa)keHHWe B THIBI AaHHBIX Cutt.
CrpykTyprpoBaHHbIe TUIIBI JaHHBIX Class, struct, union, sequence oToOpaxarTcs
B CTPYKTYpHI WK Kinaccel Cu++. MaccuBbl 0TOOpaXKaroTcs B OrpeesieHus: MaccuBoB Cut+.
Omneparu 0TOOpa)karloTCsl B BUPTyaJbHbIE MeTonbl Cut+, UMEIoImue TO K€ UMS, YTO H
OTIepaIlHH.

CoBpemennbie Bepcuu crenupukanmu  CORBA  nmomyckator u  oOpaTHbIe
otoOpaxkenusi: Hampumep, B cranmapre CORBA 3 mpsmo mpenycMOTpeHO NpOBeIeHHE
0TOOpakeHus 3amucy HHTepQericoB Ha s3bIKe Java B 3anucu uHTepdeiicoB Ha IDL. O6patHoe
0TOOpa’keHUe MO3BOJISIET MPOTrPAMMHUCTaM Ha s3bIKe Java co3aBaTh OOBEKTHI, JOCTYITHBIE U3
JOPYTrUX TPUIOKEHUH, HAIMMCAHHBIX (BO3MOXHO) Ha JPYrUX S3BIKaX MPOTPAMMHUPOBAHUS.
HNmerorcs B BuAy OOBEKTH, uMeromue o00bekTHYI0 ccbuiky CORBA u  poctyn
mexxopokepHomy mportokony IHOP  (Internet Inter-ORB  Protocol). Konewno, Takas
BO3MO’KHOCTH TTOJPa3yMeBAET BBEJICHHE HEKOTOPHIX OIPaHMUYEHHUI HA MCIOJIB30BAHHE S3bIKA
Java (B 4acTHOCTHM, HeNlb3s HMCIOJBh30BaTh mapamerpbl INOUt m out, Bce Bhixoasl B IDL
NPUCYTCTBYIOT B BO3BpamaeMoM 3HadeHuu). OOpaboTka mporpamMmbl Ha s3bIKe Java
00paTHBIM KOMIHJISITOPOM TIO3BOJISIET MOJYYUTh SKBHUBAJICHTHBINH HHTEp(deiic, HamuCaHHbINH
Ha |IDL, wumes KOTOphIi, MO WO MOCTpOUTH (HA sA3bIKE Java WIM JPYrom s3bIKE
nporpaMmmupoBanus) nporpammy kireHTa CORBA, nMeronyto 10CTyn K Hy’)KHOMY OOBEKTY.

YroObl WMETh TEXHUYECKYI0 BO3MOXHOCTh B3aWMOJICHCTBOBAaTh C HEKOTOPHIM
cepBepoM, Bce, 4TO TpeOyeTcs 3HaTh mporpammucrty, 3to IDL-unTepdeiic 3Toro cepsepa.
KoneuHno, pa3paboTuuk A0KEH OBITH OCBEAOMJIEH O CEMaHTHKE MHTEP(EcCOB METOJ0B H
JOPYTUX OTrpaHUYEHUsX (HampuMmep, O CHeuu(UIecKoM TMOpsSAKe, B KOTOPOM CIEIyeT
BBI3BIBATH METO/IBI ISl JOCTIKEHUS TOW WIIM MHOM LIeH). DTH acleKThl He (OpMaTN30BaHbI,
UX TPEoJIaraeTcsi ONMUCHIBaTh APYIMMH CPEICTBAMH, HAlPHUMEp, B BUIEC KOMMEHTApHEB,
BcTaBlsieMbix B |DL-cnienudukanuu, mim B cOCTaBe COMPOBOTUTEIILHON TOKYMEHTAIUH.

Onwucannenii mexanu3Mm crneuunpukamun  CORBA, mnpusBaHHBI o0ecnedunBaTh
CHOCOOHOCTh K B3aWMOJICHCTBHIO, TpeOyeT, YTOObI KIMEHT OBbLT CTaTUYEeCKH MNPUBS3aH K
uHTepdeiicy: kommuarop |IDL cratnueckn reHepupyeT MepexoTHHK, CHEUPHUSCKUH s
KOHKPETHOTO CEPBUCHOTO MHTepdeiica. OqHAKO MOAETh yAaJeHHOTO OOpamieHusi K METOIy
JIOTTYCKaeT NMHAMUYECKOe 0OHAPYKEHHE HOBBIX OOBEKTOB U TIOCTPOCHUE OOpAaIeHU K HUM
B Iporiecce paboThl, TaKe €CIIH JUTsl JaHHOTO KIMEHTa He ObUT CO3/JaH HUKAKOW MepexX0THHK.
OTa BO3MOXXHOCTh Oaszupyercs Ha JBYX KOMIIOHEHTAX: peno3umopuu uxnmepgeicos W
uumepdgetice Ounamuyeckoeo oopawerusi. Penozumopuii unmepgheticos XxpaHUT ONIPEICTICHIS
BceX 00BEKTOB, M3BeCTHBIX Opokepy ORB. IlpuosxeHust MOTyT HCIIOJIB30BaTh PETIO3UTOPHIA
JUISL TIOUCKA, peakTupoBanus win ynanenus: |DL-untepdeiicoB. Oqun Opokep MOXET UMETh
HECKOJIBKO PEMO3UTOPUEB, M HECKOJIBKO OpOKEpOB MOTYT HMMETh JOCTYIl K OJHOMY
penosutoputo. EnuHCTBeHHOE TpeOoBanme, moctaBieHHoe B crenudukammun CORBA,
3aKITI0YAETCsl B TOM, YTO KaXKJIbIii OPOKEpP OJDKEH UMETh XOTs ObI OJIMH PENO3UTOPHIL.



Bo3MOXHOCTE AMHAMUYECKOTO MOCTPOCHUS OOpalleHHH K METOJaM Ha OCHOBE
JUHAMAYECKH  OOHApYXEHHbIX HWHTepQEicOB  pemaer TOJbKO YacThb  HpPOOIEeMBI
JUHAMUAYECKOro oOpamenus K ciyxOe. OH mpenmojaraer, 4YTO KIHEHTHI YKe
UIACHTU(GUIIMPOBAIM HYXHYIO UM CIykOy. JlJis TOro 49toObl 3TO CTaJ0 BO3MOXKHBIM, B
cnenuukanmu CORBA ccpuikn Ha cepBHUCHBIE OOBEKTBHI BBLIAIOTCS TOJBKO CAVHCOOU
UMeHO8aHUus W CnpasoyHou cayxcoou. OTHOMIEHUS MEXAY OSTHMH JABYMS CIyXOaMu
HAIllOMUHAIOT OTHOIIEHHUS MEXAy al(paBUTHBIMM W TEMaTHYECKUMHU KaTajoraMu WIH
TenepOHHBIME cnpaBouyHuMKamMH. Cioyx0a MMEHOBAaHHWS TO3BOJISIET M3BJIEKATh CCHUIKA Ha
O0OBEKTHI, OTTAIKUBAACH OT WX MUMEHH, a CIIPaBOYHAs CIIY)KOa JAaeT BO3MOXHOCTH KIIMEHTaM
UCKaTh CITy’KObI, OCHOBBIBAsICh Ha UX CBOMCTBaX. CiayObl B CBOIO OYepelb BHOCST CBEICHUS
O CBOMX CBOWCTBaxX B CIIPaBOYHHK, TMPU ITOM DPa3HBIE CIY)KOBI UMEIOT pa3HbIEe CBOWCTBA,
OTIMCHIBAIOIINE X HEe(PYHKIMOHAIBHBIE XapaKTEPUCTUKH. VICIONb3ys CIIPaBOYHYIO CIIYXOY,
KJIMEHTBl MOTYT HMCKaTh HE TOJBKO OOBEKTHI, pean3yIolne TOT WM MHOW mHTepdeiic, HO
TaKke 00BEKTHI, CBOWCTBA KOTOPBIX UMEIOT 33laHHbIC 3HaUeHUs (HanpuMmep, KHUrU 1o Cu).

Crnemmduranus CORBA mo3BosisieT MoJb30BaTeNsiM CHCTEM, MOCTPOEHHBIX Ha ee
OCHOBE, OPraHM30BBIBaTh CBOM IPOrpPaMMbl B BHUJE CIYXO, MPEAOCTABISIOUINX YCIYTH
JPYTUM IporpaMMaM, TO €CTh TaKUM e CIy)0aM uiu 6osee TpaauilMOHHO MOCTPOSHHBIM
nmporpaMMmam ToJib3oBateneid. OHako 0OBIYHO (TI0 aHAJIOTHU ¢ OMOIMOTEKaMU CTaHIAPTHBIX
nporpaMMm) BMmecTe C 0Oa3oBoi cucremoit (cammm  Opokepom CORBA) wmoryr
pacIpoCTPaHATHCS MPOrpaMMBl CITYXKO, crenu(uKanuu KOTOPHIX TaKKe CTaHIapTH30BaHBI.
Hexotopbie U3 3TUX CIyXO SBISIFOTCS 0053aTEbHBIMUA M PACIIPOCTPAHSIOTCS BCETa, APYTrue
CIY)KOBbI, HECMOTpSi Ha CTaHJAPTHOCTh HHTepdeiica, HUMET O0ojee OTrpaHUYCHHOE
NPUMEHEHHE U PACIPOCTPAHSIIOTCS 110 OTACIBHBIM COTJIAIEHHSM C TI0JIb30BATEIISIMU.

5.4. Cepesepul npunioscenuii u cemeawle CyxHcovl

Kak u onucaHHble paHee TEXHOJOTUHU MOCTpOeHus pacipeneieHublx cucreM COM u
DCOM, craamapr CORBA He cTaBUT 1eNbl0 3a()UKCHPOBATH KAKOE-JINOO MPEICTaBICHUE O
TOM, KaKMMH JIOJDKHBI OBITH CHCTEMBI MPOTPAaMMHPOBAHUS Ul pacIpeesieHHbIX cucteM. B
TO € BPEMsI 3TU CTaHJApThl HAIPABJIEHBI HA PEIICHUE 3a/1a4, SIBJISIFOIIMXCS OJTHOBPEMEHHO U
3aJjayaM# CHUCTEM TPOTPAMMHUPOBAHUS — 00eCTIeueHHEe MOAICPKKH MPOTrPAMMHBIX IPOTYKTOB
Ha TIPOTSHKEHHM WX XU3HEHHOTO IHKia. [lomnepika, KOTOPYIO MOJOOHBIE CTaHIAPTHI U
CUCTEMBI OKa3bIBAIOT MPUKIAJHBIM IpPOrpaMMaM, OUY€Hb Ba)KHA, NIPUYEM 10 MEpe pa3BUTHUSA
NPEJICTaBICHUI O pacIpe/IeIeHHBIX CUCTEMaX OHA CTAHOBHUTCS Bee Oosiee HeoOxoaumon. Emre
Oosee Takas mojanepKKa HEOOXOIMMa B TEX CIydyasX, KOTJa CTPOSIIAsACS paclpeaeieHHas
cucrema IpeJHa3HavyaeTcs Ui UHTETpaluu IIPOrPaMMHBIX KOMIIOHEHTOB,
B3aMMO/ICHCTBYIOIIKUX APYr C JPYroM MOCPEICTBOM IJIOOATBHBIX CETe M, MPEXIe BCEro,
ri00abHBIX ceTell 00IIero 10CTyma, HalpuMep, MOCPEICTBOM ceTH VIHTepHeT.

B nmocnenHee BpeMsi cuUCTEeMHas MOJJIEP)KKAa  PACHpEleIeHHBIX — [IpOrpamm,
B3auMOJIeHCTByIOIMX B MHTepHere, mpuHsuia (opMy, KOTOpas Ha3bIBAeTCS CEPBEPOM
IPWIOKEHUH, a caMO B3aMMOJEICTBHE B 3TOW CETHU CTaj0 OCYHIECTBIIATHCS MOCPEACTBOM
UCTIOJIb30BAHMUS CETEBBIX ciyx0. Hanbosee mmpoko pacmpocTpaHeHbl cepBephl MPUIIOKEHHI
J2EE ¢upmer Sun Microsystems, .NET ¢upmbr Microsoft, WebSphere kommnanuu IBM,
WebLogic ¢up w1 BEA Systems, OAS ¢up w1 Oracle Corp oation u MHOTHE IpyrHe,
(GYHKIIMOHATBEHO OJM3KUE APYT APYTY.

Bce panee ommcaHHBIE BHIBI CHUCTEMHBIX IIar(opMm OasupyroTCs dYaiie BCEro Ha
CHHXPOHHBIX METOJIaX OOpalleHHii, Korja KIMEHTCKOe MPUIOKEHHE 00pamaercs K MeToay,
npeaiaraeMomy (BO3MOKHO, THHAMHYECKU OMPECNIIEMBIM) TIOCTABIIMKOM CITYXKObI. TOJBKO
KOTJIa TIOCTaBIIMK CIy)KObl 3aKaHYMBAET BBITIOJHEHHWE CBOEH pabOTHl, OH BBIAAET OTBET



kiareHTy. OOHaKo B IIOCIEOHEE BpeMs BCe OOJIbIIIEE pPaCIpPOCTpPaHEHHE IMIPUOOPETArOT
MOJIXObI, TOJIIEPKUBAIOIINE 0oJiee JMHAMUYHBIE aCHHXPOHHBIE (DOPMBI B3aUMOJICHCTBHSA, a
TaKXKe CHCTEMBI PAaCHpPEIENICHHOTO MPOTPaMMHOTO OOecreueHHs, B3aUMOICUCTBYIONINE Ha
OCHOBE oOMeHa cooOmeHusMu. Ilpu  aCMHXpOHHOM  B3aUMOJICWCTBUM  KJIMEHT,
3aIpalIuBalOIINN YCIIYTy Y CepBepa, OCie BBIAAYH 3aIpoca MPOA0JKAET CBOIO paboTy B TOU
Mepe, B KOTOPOi 3TO BO3MOXKHO, HE TpaTs BpeMsl Ha OKuJaHue pesynbraTa. [Ipu aTom B cuie
OCTaeTCsl NCIOJIB30BAHNE TPUHIIMIIOB 0OBEKTHO-OPHEHTUPOBAHHOTO MPOTrPaMMHUPOBAHMS, Ha
KOTOPBIX OCHOBBIBAIOTCSI 1 COBPEMEHHBIE CEPBEPHI MPUIIOKECHUN U CETEBBIE CITYKOBI.

CepBepbl NMPWIOKECHUN TPEICTABISIIOT COO0M KpyIHBIE OMOTMOTEKH KOMIIOHEHTOB,
CoJIepXKalluX CPeJCTBAa MOANCPKKH, KaK Ha dTare MporpaMMUPOBaHUS (IIPOEKTUPOBAHUS
uHTEepQEicoB), Tak M Ha dTane BHIMOIHEHUS. CeTeBble CIY)KObI MCIOJIB3YIOTCS CepBEpPaMHU
NPUJIOKEHUH B KayecTBE OKOH BO BHEIIHHI MHp, UMEHHO 4Yepe3 HUX Haubojee yao0HO
OCYILECTBIISATh B3aUMO/ICHCTBHE B III0OANBHON ceTH. B TO jke BpeMs ceTeBble CIy:KObl camMu
no cebe MPUTOIHBI TSI UCTIOJIB30BAHUS M B 0OJi€e JIOKATBHBIX CHCTEMaX, C UX MOMOIIBIO
MOTYT JaXe B3aUMOJCHCTBOBATh OTJCJIbHBIE HE3aBUCHMBIE KOMIIOHEHTHI CEpBEPOB
NPUJIOKEHHUH. J{JIs1 OTTMCaHus YCIyT, MPEIOCTABISEMBIX CETEBBIMU CITYK0aMH, KaK U B IPYTUX
pacripesieieHHBIX CHCTeMaX, HCIONb3YeTCs CHEIUANbHBIA SI3bIK OMUCAaHUs HHTEpQercoB
WSDL (Web Service Definition Language), KoMIHISTOp ¢ KOTOPOTO BKJIFOYAETCSl B COCTaB
CHCTEMBI ITPOTPaMMHUPOBAHUSI.

WSDL nocrasimka
CITY>KOBI

—=<< reneparop WSDL

&«- “~a
kommmsitop WSDL kommmsitop WSDL
(xkmuenTtckas ctopona) | | (cepBepHas ctopoHa)

3aIpalIuBaroni CIyK0y MOCTABIIUK CITYXKObI

e =

MPUKIAJAHON 0OBEKT
(ToCcTaBIIMK CITYKOBI)

MPUKIAAHON 0OBEKT
(xnMeHT)

A 4 \ 4

MIPOMEKYTOUHBII
CJIOM, OCHOBAHHBIN
Ha ACUHXPOHHBIX
B3aHMMOJICHCTBUIX

MIPOMEKYTOUHBII
cooOIeHus .| cmoii, ocHOBaHHBII
'L Ha aCHHXPOHHBIX

B3aUMOJEHCTBUAX

MNEPCXOJHUK }- -F--4 I R CKCJICTOH

CoBpeMEeHHBIE CHCTEMBI MPOTPAMMHPOBAHMS JUISI CETEBBIX CIYKO comepx ar
OJIHOBPEMEHHO U CIIeNMaIbHBIC CPEJCTBA T'eHEPALUN OTHMCAHUS WHTEP(EHCOB IO UCXOIHBIM
TeKcTaM Ha 0oJiee TPAJWIIMOHHBIX S3bIKaX MPOTPaMMHPOBAHUS, HAMPUMEpP, IO TEKCTaM Ha
s3pIKe Java. B octambHOM cxema pOpMUPOBAHUS CETEBOM CITy)KObI HATTOMHHAET aHAJIOTHYHBIC



CXEMBI (POPMHUPOBAHUSA CEPBEPHOM U KIMEHTCKOM YacTeWM B CHUCTEMax, OCHOBAHHBIX Ha
MOJIEJISX YIQJIEHHOTO BBI30BA MPOLEAYP M YAAJCHHOTO OOpaIIeHUsI K METO1aM.

[To-cymecTBy, mpu B3aMMOJEHCTBHM CETEBBIX CIYKO W TPOUCXOTUT OOpaiieHue
OJTHOM CITyXOBI (BBICTYIIAOIIIEH B JJAHHOM CJIydae B POJIM KJIIMEHTA) K YAAJICHHOU MpoIieaype,
pETM30BaHHON BHYTPU JPYTrOM CIY>KOBI, SIBISIOMIEHCS B 3TOT MOMEHT cepBepoM. OmHaKo
CEeTEBBIE CIYXObI BBIMJIAIAT TOpazao 0ojiee CHMMETPHYHBIMH, YeM KIHEHTHI U CEPBEPHI B
Ooyee TpPAAMLIMOHHBIX pacHpeleNeHHbIX cucremMax. OOHM W Te JK€ CIYKOBl MOTYT
MOTIEPEMEHHO BBICTYNaTh B 00EMX pOJIAX — OBITh M KIMEHTaMu M cepBepamu. bomee toro,
BO3MOJKHO M TaKO€ B3aMMOJECWCTBUE CETEBBIX CIYX O, KOTJa OHU OJHOBPEMEHHO SBIISIOTCS
KITUEHTAMH OJTHUX CIIY’KO ¥ cepBepaMu 3aIpOCOB JPYTUX CITYKO.

CeteBble cmykObl UMEIOT M JPYroe Ba)KHEHIIee OTINYHE OT TPAAUIIMOHHBIX CPEICTB
B3aMMOJICHCTBHS: ISl HUX YAAJIOCh CTaHIAPTU30BaTb HE TOJIBKO HHTEPQEHChl, Kak Ui
IpoIelyp ¥ METOJOB KJIaCCOB, HO M MPOTOKOJIBI B3aUMOJCHCTBUSA. B OOBIYHBIX cHCTEMax
MOCTIEIOBATEIHHOCTh BBI30BA MPOIEAYpP WM OOpalieHuil K MeToJaM KiaccoB (hopManbHO
HUKaK HE periaMeHTupoBaHa. ToibKko u3 HeOpMaTbHBIX ONMMCAHUIA CEMAaHTUKHU MPOLEAYp U
METOJIOB, a TAK)K€ U3 MPUMEPOB, OOBIYHO BKIIOYAEMBIX pa3pabOTUYMKaMHU B JOKYMEHTAIIHIO,
IIPU TPOTPAMMHUPOBAHUH TPUIIOKEHUN yIaeTcst JOOUThCA MPaBUIBHON MOCIEI0BATEIbHOCTH
BBI30BOB. JlJIsl CETEBBIX CIYKO MPOTOKOJBI UX (PYHKIMOHUPOBAHUS B MH(OPMAIIOHHOHN CETH
OTHCBHIBAIOTCA HAa CHEIHAJIbHO IS ATOTO pPa3pabOTaHHOM S3BIKE OMHCAHHUS MPOTOKOJIOB.
Takux s36IKOB B HACTOSIIEE BPEMs CYIIECTBYET HECKOJIbKO, HanboJjee MepCleKTUBHBIM B
HaCTOSsIIee BpeMsi MOXKHO CUMTATh S3bIK BBITIOJMHEHUs1 OusHec-poueccoB BPEL.

OpHako TMOJE3HOCTh CEPBEPOB IMPHJIOKEHUH HE OrpaHUYMBAETCS TOJBKO HX
CHOCOOHOCTBIO TPOBOJAUTH B3aUMOJICHCTBHE B TJIOOATBHON CETH IOCPEACTBOM XOPOIIO
CTaHJApTU30BAaHHBIX CceTeBbIX Ciyxk0. Hampumep, B cepepe mnpuinoxenuid J2EE s
MIOJICPKKH B3aUMOJICHCTBYS U NPE3CHTALMY IIPEIHA3HAYECHBI CEPBIIECTHI, & TAKKE S3bIK TETOB
JSP u ero mHTEepnpeTaTop, MpUKIAAHON HHTEpdeic as padoThl ¢ si3pikom XML (JAXP —
NPUKIAJHON TPOrpaMMHBIA MHTEpQEC Ui CHHTAKCHYECKOTO aHajih3a TEKCTOB Ha SI3bIKE
XML), cucrema >IeKTPOHHOM MOYTHI, ciyx0a ayTeHTHHUKanuu 1 aBropusanun. [Toxaepxka
WHTETpAllUM  TPWIOKECHWH  oOecreunBaeTcs  CHEIUAIBHBIME  KOMIOHeHTamu  EJB,
uHTepdeiicom umenoBanust u karaigoroB JNDI, coyx00it cooOmeHnii U TpaH3aKIHOHHBIM
untepdeiicom. Tlogmepkka 1ocTyma K pecypcaM OCYIIECTBISIETCS KOMIOHEHTaMHU
obecnieueHus cBs3u ¢ 6azamu ganHbIX JDBC n nogxirouenus apxutektyp J2CA.

CepBepsl  MPWIOKEHWH IO3BOJSAIOT pabOTaTh C CaMBIMH  Pa3HOOOpa3HBIMHU
KJIMEHTCKUMU TPOrpaMMaMHM, YTO BA)XKHO MpHU pabOTe MMEHHO B Pa3sHOPOIHOH TII0OANbHOM
ceT. TakMMH KIIMEHTCKUMH MTPOTPaMMaMH MOT'YT OBITb:

® cemesble HABU2AMOPYL, BKIIIOYAS T€, KOTOPBIE padOTAIOT C MPOCTHIMU CTPAHHUIIAMHU
HTML, u Te, KOTOpBIE YMEIOT 3arpy’KaTh U BHIIOJIHSITH allJIeThI.

®  npunodceHus, TAaKUE K€, KaK W B TPAIUIMOHHBIX CHUCTEMax (BO3MOXKHOCTh
MOJKIIIOYAaTh K CETEBBIM CIy)X0aM JApyrue NpUKIaTHBIE CHUCTEMBI IO3BOJISIET
MHTETPUPOBATh MHOXECTBO PA3HOPOJHBIX TPHIOKEHUH B €IWHBIC CIAXEHHO
paboTaromie KOMIUIEKCHI, P 3TOM B CaMH NPHJIOKEHUS HUKAKMX U3MEHEHHH
BHOCUTH HE TpeOyeTcs).

® ycmpoticmea, HanpuMep, MOOWMIIbHEIE TeJIe(POHEI.

®  1pPo2paAMMbL JIEKMPOHHOU NOYMIbL.

®  KIUEHMbL _CcemesulX cayx#cO, TO €CThb IPUIOKEHUS, B3aUMOJEHCTBYIOIIUE C
CepBEepOM NPUIIOKEHUH uepe3 CTaHIapTHBIEC TIPOTOKOJIBI CETEBBIX CIIYKO.




. Cpeocmea asmomamuuecKo20 pamMmanmuiecKo20 pasoopa
6.1. Ilocmpoenue neKcuueckux anaiu3amopos no pecyiApHbIM GblPAHCEHUAM

PazpaboTka Teopun (opManbHBIX TPAMMATHK MPHUBENA K pa3paboTKe MPaKTHYECKUX
CHCTEM, OCYIIECTBIISIOMNX aBTOMAaTHYECKHI pa300p TEKCTOB, 3alMCAaHHBIX HA (OPMAIIbHBIX
A3BIKAX, IO (POPMAIM30BAHHBIM ITPABHIIAM.

HawnOosnee ycrienmrHpIMU pabOTHI IO aBTOMATH3AIMU TPAMMATHYECKOTo pa3zdoopa Obun
B 00J1aCTH JIEKCHYECKOTO aHAJIM3a, TaK Il OTMMCAHUS JIEKCUKU S3BIKOB IPOTPAMMHPOBAHUS
OKa3aJIoCh JJOCTATOYHBIM HCIIOJIB30BAaTh HAaWOOJIee TEOPETHYECKH TMPOCThIE S3BIKH —
perynsipubie. Beskuil perynspHbIil sI3bIK MOKET OBITH OJTHHM U3 TPEX COCO00B:

® C IIOMOIIBIO PEryasipHOM (MPaBOJUHEHHON WIIM JIEBOJMHEHHOM) rpaMMaTUKH,

® C [IOMOIIBIO KOHEYHOI'O aBTOMATa,

® C IIOMOIIBIO PETYISIPHOTO MHOXKECTBA (TaK ke, KaK M C TIOMOIIBI0 0003HAYAOIIIX
UX PETyJSPHBIX BBIPAKEHUN).

OTO HE 3HAYMT, YTO DPETYJSPHBIE S3BIKM MOXKHO BBIpaXaTbh TOJBKO 3TUMHU TpeMs
croco0amMu, HO IMEHHO 3TH TPH CIIOCO0a WX 3a/1aHUS TIOJTHOCTHIO SKBUBAJICHTHBI IPYT APYTY.
CyIecTBYIOT alrOPUTMBI, KOTOPBIC TTO3BOJISIOT JFOO0W PETYISPHBINA S3bIK, 3aIaHHBIA KaKUM-
1100 OJHUM U3 ATHUX TPEX CIIOCOOOB, OMUCATH JIFOOBIM JPYTUM CHOCOOOM. DTO 3HAYHUT, UTO
HA_0cHOGe N1000U_pecyIAPHOU 2PAMMAMUKU_MONCHO NOCMPOUNMb_DEe2VIAPHOE BblpAdCEeHUe,
onpeoensouiee mom Jxce A3vlK.

Pezynapnvie mnooicecmsa niis andasura V onpedenaiomces peKypcusHo:.

1. Tlycroe MHOXECTBO £J €CTh PEryIsIpHOE MHOKECTBO.

2. MHOKeCTBO U3 OJTHOTO MycTOro 3eMeHTa { £} eCTh PErysipHOE MHOKECTBO.

3. MHoxecTtBo U3 ojxHOro 3emenrta andasuta {a, ¥V a € V} ectb peryssipHoe
MHOK€ECTBO.

4. Ecnmm wmHoxectBa P m Q — mpow3BoNbHBIE pETyIsSpHbIE MHOXECTBA, TO HX

*
o0bemunenne PCQ, ux konkareHamus PQ, urepauus P~ u yceuennas urepanus P
*
(P* = PP") ecTh perysspHble MHOKECTBA.
5. Jlpyrux peryispHbIX MHOKECTB HE CYILIECTBYET.

Perynsipuble MHOXeCTBa OOO3HAYAIOTCA C TOMOIIBIO PEryJSPHBIX BBIPAKEHHIH,
KOTOPBIE PEKYPCUBHO BBOJATCS CIECAYIOLIMM 00pa3oM:

1. Tlycroe mHOXkecTBO £J 0003HauaeTcs kak O.

MHOKeCTBO M3 OJTHOTO ITyCTOr0 3eMeHTa { £} 0003HaUaeTCs Kak &.

MuoxecTBO U3 oiHOTO MeMenHTa andasura {a, V' a € V} obo3HauaeTcs Kak a.

Ecnu p u q — perymsipHbie BbIpaXeHHs:, 0003HAYAIOIINE PEryspHble MHOXKeCTBa P

u Q, 10 plg, pq, P u P* ecTh perynspHble BHIpaXKEHHs, 00O3HAUYAIONIHE

peryisipabie MHOKecTBa PCQ, PQ, P™ 1 P*.

5. Ecimu p — peryssipHOe BbIpakeHHE, 0003HavarIlee peryisipHoe MHOXKeCTBO P, To
(pP) ectb perynsipHoe BhIpaXeHUE, 0003HAYAIOIIEE ITO JKE PETYISIPHOE MHOKECTBO
P.

AN

[Ipu 3amucu perymspHBIX BBIPAKEHUH MOXKHO HCHOJb30BaTh CcKOOku. Ilpm wux
OTCYTCTBHMM OIEPALIMH BBIIOJHAKOTCS CIEBA HAIPABO C YYETOM IIPUOPUTETOB, HAUBBICIIUN U3
KOTOPBIX HMMEET JIEBOACCOLMATUBHAs Ollepalus WTEpaluu, CpPeaHUuM — omepauus
KOHKaTeHAIlMU, HU3IIUN — omepanusi 00beJMHEHUSI MHOXKECTB. Y CEUeHHasi UTepanus UMeeT
T€ K€ IMIPUOPUTET U aCCOLIMATUBHOCTD, YTO U UTEPALUS.



PeI‘yJISIpHBIe BBIPAKCHHUA YaCTO HMCIIOJB3YIOTCA JIA 3allUCU I'PaMMATHUUYCCKUX IIPaBUJI
JEKCHYECKOTO0 pa3bopa s3BIKOB MpOorpaMMHpOBaHus. Hampumep, uACHTHDUKATOPHI
HEKOTOPOTO SI3bIKa MPOr'PaMMHUPOBAHHS, IIPEACTABIAIOMNE CO00H OYKBY, 32 KOTOPOH CIeayeT
HYJdb WJIM HECKOJBbKO OYKB WM HHU(}p, MOXKHO ONPEACTHTH C MOMOINBIO PETYISIPHOTO
BBIPAKECHUSI TAKUM 00pa3om:

letter(letter|digit)”

HpaBI/IJIa MOCTPOCHUS JICKCHYCCKUX CAUHUIL] TAKOTO SA3bIKa MOYKHO 3allMCaTh TaK:

letter - alb] ---1z]A]B] --- 12
digit - oj11121] ---129

Id - letter (letter | digit)”

Num - digit'

OmHUM M3 JY4YIIX MHCTPYMEHTOB JUISi aBTOMATHYECKOTO MOCTPOCHHUS JICKCHUYECKUX
aHAJTM3aTOPOB SBIIIETCS Mporpamma LeX, ocymecTBisiomas MOCTPOCHHE IPOrPaMMBbI
aHajgM3aTopa Ha OCHOBE 0O0paboTkM crhenu(uKanuii, HCHOJIB3YIOUINX PpEeryisipHbIe
BbIpakeHnss. OOpaboTka BeAETCS Ha OCHOBE KOHIENIIMM KOHEYHOro aBTOMAaTa, AMarpamma
COCTOSIHMI KOTOPOTO OIMCBHIBACTCS PETYJISPHBIMU BBIPAKCHUSMH. [lepBOHAYANBHO ATa
mporpaMMa ObUTa cO3/laHa Kak KOMIIOHEHT omeparrionHoit cuctembl UNIX, ogHako ceifuac
UMEeTCss MHOXKECTBO €€ BApHAHTOB, paOOTAIONINX B Pa3IMYHBIX ONEPALMOHHBIX CUCTEMaX, B
ToM unciie, B cucreMax MS-DOS u Microsoft Windows.

CxemMa wuCHIoNB30BaHUS TporpaMMbl LeX mpexacraBiser coOoOW  TpexmiaroBbIi
AJITOPUTM:

HUcxonnas
nporpamma Lex — 5 Kommuasrop L 5 lex.c
lex.1 Lex
IIporpamma
lex.c . Kommuisatop .
Cu aHanmMsaTopa
Bxoanoi notok IlocnenoBarenbHOCTD
CHMBOJIOB - IIporpamma . JeKceM
POTrpaMMBI aHannsaropa IPOTrpaMMBI

Ha mepBom miare moAaroTaBiuBaeTcs CreMUpHUKAIMS JEKCHIECKOTO aHAIU3aTopa, TO
ecTb Ha s3bIKe LeX 3amuchIBalOTCS peryisipHble BBIPAKEHUS, OMHCHIBAIOIINE JIEKCEMBI
ananmusupyemoro s3bika (¢ain lex.l). Dra nmporpamma oOpabaThiBacTCsi KOMIMIATOPOM
LeX, B pe3yapTaTe 4ero MmojydaeTcsl TeKCT Ha si3bIKke mporpammupoBanus Cu (B HacTosIee
BpeMsl CYIIECTBYIOT BEPCHM NpOTrpaMMbl LeX, co3naroniue BBIXOJHBIE TEKCTHI Ha APYrUX
s3pIkax, Hampumep, Cu++, Ilackanp, Java). Ora mnporpamMma COIEPKHUT TaOIMYHOE
NPEJCTaBJICHUE IUarpaMMbl IEPEeX0J0B, MOCTPOSHHON IO PETYISPHBIM BBIPAKEHHUSAM U3
daiita lex.l. B Hee Tarke BKIIOYAeTCs CTaHIApTHAs MNPOTpaMMa, HCHOJIb3YIOIIAsS
CO3/IaHHYIO TaOJUILy MEPEXO0JI0B ISl paclio3HaBaHUA JiekceM. J[efCTBHS, KOTOpbIe CBSI3aHBI C
perymspubiMu  BeipaxeHusimu B Qainie lex.l, mnpencrasisror coboit  pparMeHThI
nporpammel Ha si3bike Cu, xkomupyembie u3 ¢daitna lex. 1 B ¢aiin lex.c. Dtu neiictBus



OOBIYHO BBIIIOJHSAIOTCS BCSKUM JIEKCUYECKUMM aHajJIu3aTOPOM B €ro paboTe, OHH MOI'YT
COCTOSITh, HATIPUMED, B CO3IAHUH 3alKUCel B HHPOPMAIIHOHHON TabIHIle KOMIHIISITOPA.

Ha Bropowm tirare mporpamma IeX.C koMmmuupyercs ¢ momomnisio kommmistopa Cu,
B PE3yJbTATE YETr0 CO3JaeTCsl OKOHYATENIbHAS IPOrpaMMa aHaIN3aTopa UCXOTHOTO si3bika. Ha
TPEThEM IIare 3Ta mporpamMMa B CBOEH paboTe OCYIIECTBIISICT BBOJ U JICKCHYECKHUN aHAIIN3
TEKCTOB HCXOIHOTO SI3bIKA.

[porpamma LeX ocHOBaHa Ha aHATHM3€ U MPEOOPA30OBAHUH PETYISPHBIX BBIPAKECHHIA,
C MOMOIIBI0 KOTOPBIX 3alMCHIBAIOTCS JICKCHUECKHE MpaBuia. B mporpamme LeX BBeIeHbI
HECKOJIbKO PACIIUPEHHBIC TPABHIa 3alHCH PErY/SIPHBIX BBIPAXKCHUH, MO3BOJISIOIIHE
ONTHMU3HUPOBATh UX. J[Jis yoOCTBA 3aMMUCH PETYIISIPHBIX BHIPAKCHUI YaCTO BBOISTCS KIIACCHI
cumBoJioB. 3amuce [abc], rme a, b u C — cuMBonbl andaBuTa, O03HAYAECT PETYJSIPHOE
Beipakenne alb]c. Cokparmiennslii kiacc cuMBOJiOB THa [a-z] o3HadaeT peryispHoe
Beipakenne al|b]-..]z. C wucnone3oBaHMeM KIacCOB CHMBOJIOB MOXKHO —OITHUCATh
UIeHTU(UKATOPbI KaK CTPOKH, 3aJaHHBbIC PErylspHbIM Beipaxenuem [A-Za-z][A-Za-
z0-9]. CumBoa “-7 wucmosb3yercs s 00O3HAYEHHUs JHMara3oHa B KJIacce CHUMBOJIOB,
CHMBOJI “ .’ O3HAYaeT, 4TO B KJIACCE CUMBOJIOB HA TOM MECTE MOXKET CTOSITB JIFOOOH CUMBOJL,
KpOMe CHMBOJIa HOBOH CTPOKH. UTOOBI B KJIACC CHMBOJIOB IOMECTHTh HETIOCPEICTBEHHO CaM
cuMmBON ‘.7 (mim “-7), mepen HUMH CIEIyeT CTaBUTh CHMBOJ OOpaTHON KOCOH 4YepThl,
Hanpumep, kinacc cuMBosioB [\ . \-] cocrour u3 aByx cumBosioB “.” u “-~

B 3amucu peryisipHbIX BBIPQKEHHH MPOrpaMmbl LeX UMEITCS TakkKe CleayoIne
CIOCOOBI YKa3aHUsI MOBTOPEHHUI HEKOTOPBIX MOCIIENIOBATEIBHOCTEH CHMBOJIOB:

P* - urepanus (moBTOpeHME HYIb WK OOJIee pa3)
P+ - yceuennas uteparus (IOBTOpEHHUE OJIUH WK OoJiee pas)
P? — HeoOs3aTenbHOE BXOXKIeHUE (HYIb WIH OJHH Pa3)

I[BOfIHBIe KaBbIYKU HMCIIOJIB3YIOTCA IJId HUTUPOBAHUSA, TO €CThb HCIOCPCACTBECHHOI'O
YKa3zaHud Mocjaca0oBaTCJIbHOCTH CUMBOJIOB:

“a.+*”” 0003HaUaLT CTPOKY U3 YETHIPEX CUMBOJIOB (0€3 CaMUX KaBBIUEK)

[TpuBeneM nmpumepsl 3allUCU PETYISPHBIX BBIPAXKEHUN, MPABWIIBHBIX C TOUYKH 3pPEHUSA
nporpaMmsl Lex:

if /* unentupuxarop IF */
[a-z][a-z0-9]* /* uneHTUOMKATOP */
[0-97~ /* 4mcio x/
([0-91+“."[0-91) 1 ([0-9]**“.”[0-9]+) /* BemecTBeHHOE umucjo */
C—"[a-z1*\n) | ¢ 71"\n”]“\t”) + /* BUI KOMMEHTAapPUS */

/* NPOM3BOJILHEIL CHMMBOJI */

IMporpamma lex. 1 cocrout u3 Tpex pasaenoB: 0ObSIBICHUIA, IPABMII TPAHCISIIIUU U
BCIIOMOTATeNbHBIX Tporenyp. B daiine Iex. 1 stu pasmensl crieayioT Apyr 3a ApyroM
UMEHHO B TaKO M TIOp SKe, OTACISIACH APYr OT JApyra CTP (KaMH, COCTOSIIAMH H3 Map HbIX
CHUMBOJIOB TiporieHTa ‘%%’.

Pa3zmen OOBSIBICHHI COCTOMT W3 OMHCAHUN MEPEMEHHBIX, HMCHOBAHHBIX KOHCTAHT
(uaeHTH(HUKATOPOB, UCIOJIB3YEMbIX JUIS MOPEJACTABICHHS KOHCTAHT) H  PErYJSPHBIX
OTIpe/IeIICHHH, KOTOPBIE UCIOJIB3YIOTCS B KAYECTBE KOMIIOHEHTOB PETYIISIPHBIX BBHIPAKCHUN B
HpaBHUJIaX TPAHCIISIHH:



o\
—~
~

>

VIiIpecJieHe VIMEHOBAHHBIX KOHCTAHT,
obo3HaUAIMX KOIEl JIEKCEeM, HalpuMep,

ID, NUMBER, DELIMITER */
%}

/* PeryJapHee onpenesieHus */

delim [ \t\n\b\wv\r]

spaces {delim}+

letter [A-Za-Z]

digit [0-9]

id {letter}{{letter}|{digit})*
number {digit}+

%%

OOBIYHO OTIMCAHMS TIEPEMEHHBIX U KOHCTAHT 3alMChIBAIOTCS BHYTPU CKOOOK “%{” u
“%}”. Bce, 4TO HaXOAWTCS BHYTPU TaKUX CKOOOK, HEMOCPEICTBEHHO IEPEIHCHIBACTCS B
CO3/IaBaeMyI0 IpPOrpaMMy JIEKCHYECKOTO aHaJIM3aTopa, HE pPAacCMaTPUBACTCA KaK YacTh
PETyISpHBIX ONpEACTICHUH WM TpaBWI TpaHCHsImuH. Tak ke oOpabaTbIBaroTCs
BCIIOMOTaTeNbHbIE MPOIICYpPhI, BXOASAIINE B TpeTHiA pazaen nporpammer lex. 1.

[MpaBuna tpancisiun nporpammel 1ex . I umeror Bua

Pi {memcrBUE; }

rIe KaxJI0e Pi €CTh PEeryimsipHOe BBIpAKEHHE, a KaXKI0€ IericTBmej €CTh (parMeHT
IIPOTPaMMBbl, ONUCHIBAIOIINUK BBITIOHSAEMBIC JIEKCUYECKHM aHAIM3aTOPOM JEHCTBHS, €CIH
JIEKCeMa COOTBETCTBYET PETYSIPHOMY BBIpaXeHHIO (m1abioHy) Pi. JefdcTBuUs 3amuchIBaloTCs
Ha TOM JKe sI3bIKE MTPOTPAMMHPOBAHUS, HA KOTOPOM JIOJDKEH ObITh CTEHEpHUPOBAH aHAIU3ATOP
(Hanmpumep, Ha TOM ke si3bike CH):

{spaces} { /* IelicTBMSA He oIpenejyieHH, BO3BpaTa HeT */ }

{id} { yylval = found_id (); return ID; }

{number} { yylval = found_num (); return NUMBER; }

< { yylval LT; return RELATION; }

=" { yylval = LE; return RELATION; }

{ /* Takoe npaBMJIO OOLIUHO CTABUTCH ITOCJIIEIHUM.

OHO mo3BOJIAEeT QUKCHUPOBATH OWMOKY,
CBSASAHHYI C MOSBJIEHMEM CUMMBOJIA, KOTOPHIMA
He MOXEeT HauMHATb HUKAKYI JIEKCEeMY */ '}

%%

int found_id (void) {

/* Ha mepBBM CHMMBOJI MOeHTUOMKATOpPA yKasbBaeT nepemenHas yytext.
InvHa mmentuduxarTopa comepxurcsa B nepemensnon yyleng.
Hpouenypa 3aHOCUT JIEeKCeEMY B Ta@J’H/ILLy aHaimsaTopa */

}
int found_num (void) {

/* Ha NIepBHI CMMBOJI UMCJla yKasHBaeT NepeMeHHas Yyytext.
InvHa umcsa comepxmurcsa B nepemeHuHor yyleng.
[lpouenypa 3aHOCUT JIeKCeMy B Tabiuuy aHalmmMs3aTopa */

}

Tpetuil paszzgen nporpaMMmsl COACPKUT pa3IMYHbIE BCIIOMOTATEIbHBIE MPOLENYPHI,
KOTOPBIC MOT'YT 6BITB CKOMITWJIMPOBAHBI OTACIIBHO, HO 3arpy>KCHbI JOJI’KHBI 6BITB BMECTEC C
JIEKCUYECKUM aHAJIU3aTOPOM.

Jlexcuveckwii  aHanM3aTOp, CO3/JaBaeMblii  mporpammoii  LeX, paboraer ¢
CHHTAaKCUYECKUM aHAJIM3aTOPOM [0 CXE€M€ OJHOIMPOXOJHOTO KOoMHOuWisTopa. [ aBHOM



IPOrpaMMOHN  SIBJISIETCS CHUHTAKCUYECKHM aHaJIM3aTOpP, KOTOPLIM 3allpalldBacT JIEKCEMBI Y
JIEKCHYECKOTO aHaJM3aTopa, HAuWHAs YTEHHE OCTAaBIIEHCS YacTH WMCXOJHOTO TEKCTa
MOCUMBOJIFHO M TIPOJOJDKAsh €ro J0 TeX Iop, Moka He OyleT HailjeHa camas OnuHHaA
noc1e0068amenbHOCMb, COOTBETCTBYIONIAS OJHOMY W3 PETYISPHBIX BBIpaXEHHH Pi (amo
nepsoe npasuiio paspeuleHus He0OHO3HAYHOCHel npu 00pabomre pecyispHbIX 8blpAHCEHUL).
3arem A1 HaICHHOTO MIa0JIOHA BBITIONHSETCS COOTBETCTBYIONIEE HJerCcTBME . Yalle BCero
3TO JeWiCTBME BO3BpalllacT YIpaBICHHWE CHHTAKCHUYECKOMY aHanmu3atopy (TO ecTb
3aKaH4YMBaeTcsl omeparopoMm Buaa return Token). Ho tak ObiBaeT He Bcerda. B arux
CIIydasiX JIEKCHYECKUH aHaIM3aTop IMPOJOJIKAET MOMCK JIEKCEM B TEKCTE, IMOKa JeHCTBHE,
COOTBETCTBYIOIIEE OJHOM M3 HUX, HE BO3BPATHT yIPaBIEHUE CHHTAKCHUECKOMY aHAIIN3aTOPYy.
Tako#t IOHCK JIeKCeM MO3BOJISIET OCYIIECTBUTH 00pa0OTKY TOCIEA0BAaTeIbHOCTEH TPOOEIIOB U
KOMMEHTapUeB.

JlekcHuecKuii aHaM3aTOP BO3BPAIIAET CHHTAKCUYECKOMY TOJIBKO KOJ 0OHApYKEHHOM
jekceMbl. B mporpamme LeX mpemycMOTpeHO, Y4TO AOTOJHHUTENbHBIE aTpHOYyTHI JIEKCEMBI
MOTYT cojepxarbcsi B TioOanpHOi mepemennoir Yylval, TtexcroBoe mnpezacraBieHue
JIEKCeMbI HaXOUTCs B iepeMeHHol Yy teXt, a niiHa JeKceMbl B CHMBOJIaX — B TIEPEMEHHOMN
yyleng.

Ecmu  kakoii-mubo JiekceMe COOTBETCTBYIOT Cpa3y HECKOJbKO mMIa0lIoHOB, TO
BBIOMpAETCsl TOT M3 HHUX, KOTOPBIU pasmewiaemcs 8 nepeyne uiabioHo8 nepevim, TOITOMY
YacTHBIE MAOJIOHBI CIEYeT CTAaBUTh B 3TOM NEPEYHEe paHblle 00IuX (210 smopoe npasguio
paspewienus _HeoOHO3HAYHOCIEN npu__00padomke _pe2ylApHbIX _8blPANCEHUL — NOPAOOK
CNIe008AH U Pe2VIAPHLIX BbIPAXCEHUL uMeem onpedenaiowee snavenue). Hampumep, madnon
{i1T}, xoTophIii MOXeT OBITh 3amKCaH Ui PACIO3HABAHUS JICKCEMbl Hayajia YCIOBHOIO
oreparopa, JOJDKEeH TpenmiecTBoBaTh 1madnony {i1d}, KOTOpOMY COOTBETCTBYET BCSKHMN
uieHTu(UKaTop, B ToM uncie, uaeHtudukarop 1F.

Crpoka ““<="" OynmeT COOTBETCTBOBATh MIA0IOHY “<=", HECMOTpS Ha TO, YTO MIA0JIOH
“<” HaxogWTCA B TepeuHe paHblie. B JaHHOM ciiydae JUIMHA COOTBETCTBHUS MAbiIoHY “<”
MEHbIIIE, YeM JTHHA COOTBETCTBUS Mabnony “<=". [Iporpamma LeX no3BosieT mpoBOAUTh U
emie 0Oojiee CIOXHBIA aHAIW3 JIEKCeM. B 4YacTHOCTH, B HEH HMMEIOTCS BO3MOKHOCTH
UCTIOJIB30BAHUSL NPOCHOCMUYECKUX ONepamopos, MO3BOJISIONINX PAcllO3HABATh JIEKCEMBI, B
3aBHCHUMOCTH OT TOH MOCIIEN0BATEIBHOCTH CUMBOJIOB, KOTOPBIE PACIIOIararoTcs 32 HUMHU.

CBoOoaHO pacmpocTpansemas Bepcus nporpammbl Lex nocut Haspanue Flex (fast
lexical analyzer generator). Dta mporpamma TreHEpUpPYET JCKCHYECKHE aHAINU3aTOPbI, IO
CKOpOCTH paboThl HE YCTYHAIOIIME aHAINW3aTopaM, 3alporpaMMHPOBAHHBIM BPYYHYIO,
MIOCKOJIBKY B HEeW MpeCTaBICHUE AETEPMUHUPOBAHHOTO KOHEYHOTO aBTOMATa TPAHCIUPYETCs
HETOCPEICTBEHHO B MporpamMmy (Ha OCHOBE OIIepaTopoB mepedopa — CASE), U He BO3HUKAET
JIOTIOJIHUTETBHBIX 3aTpaT BPEMEHU Ha MHTEPIPETALUIO TaOIHIIBI TEPEXOI0B.

6.2. Asmomamuszayus nocmMpoeHUs CUHMAKCUYECKUX AHATIUZAMOPO8

[IpakTHYecKH BCE COBPEMEHHBIC SI3BIKM  [POrPAMMHPOBAHHUS, O3BOJISIFOIINE
CO3[aBaTh TMPAKTHYCCKH [[CHHBIC MPOTPAMMHBIC KOMIUIEKCHI, SIBIISIFOTCSI KOHTEKCTHO-
3aBucHMbIMA. OJIHAKO PACIIMPEHHE BO3MOXKHOCTEH TPAMMATHUYECKOTO OIMCAHHS SI3BIKOB
BBE/ICHUEM OIMCAHHMI JCHCTBHI, TO €CTh 3aMEHa OOBIYHBIX IPaMMATHK HAa T'PAMMATHKH C
JCHCTBUSIMH, TIO3BOJISICT CHU3HUTH TPEOOBAHUS K MCIOJIb3YEMBIM TPAMMATHKaM, a 3HAYHUT, K
CHHTAKCHYCCKAM aHAIIN3aToOpaM U UX reHeparopam. [ paMMaTHKu ¢ JeHCTBUSAMHU HAIUTH ceOe
NPUMEHEHHE B MPOTpaMMe aBTOMATHYECKON T€HEpAIlMid CHHTAKCHUYCCKUX AHAIN3aTOPOB —
Yacc (Yet another compiler-compiler — emie o1MH KOMITMIATOP KOMITAJISTOPOB).



Ilo cpaBHeHHIO C Te€HEpPATOPOM JIEKCHUYECKHX aHAJIU3aTOPOB, padOTAIOIMIUM C
PEeryIsIpHBIMH  BBIPOXEHHSAMH, paboTa TreHepaTopa CHHTAKCHYECKHX aHaJIHU3aTOPOB
OCIIO)KHEHa  BO3MOXKHBIMH ~ HEOJHO3HAYHOCTAMHU B TrpaMMaTHKax. | eHepanus
CHHTAKCUYECKOTO aHaIM3aTropa s MPOU3BOJBHOM KOHTEKCTHO-CBOOOJHON TI'paMMAaTHKU
OKa3bIBACTCS CIMIIKOM CJIOKHBIM TporieccoM. He ymaeTcs co3maTh Takoil TreHeparop aaxe
st LR(1)-rpammaruk. Tompko crenuanbhbiii Bujg LR(1)-rpamMmaruk, Ha3biBacMBbIit
rpammatikamMu LALR(1), 1o ectp “Look Ahead” LR(1)-rpammarukamu, MO3BOJISET
pa3paboTaTh METOJ pa3penieHusi KOHQIUKTOB Ha OCHOBAaHWU MPAaBOro0 KOHTEKCTa JIHHON 1.
Knacc LALR(1)-rpamMmmaTvK JI0CTATOYHO HIMPOK. JIF000¥ KOHTEKCTHO-CBOOOIHBIN SI3BIK
MOJKET OBITH 33aJ]aH TaKO¥W rpaMMaTHKOW. EMMHCTBEHHBIM MX HEIOCTATKOM IO CPAaBHEHHIO C
LR(1)-rpammarukamu  siBisiercss 10, 4ro LALR(1)-rpaMmaTtukd  OrpaHUYHMBAIOT
BO3MOXHOCTH pAacIio3HaBaTelieid Mo OOHAPY)KEHWI0 OIMMOOK BO BXOJHBIX IEMOYKAX
CHUMBOJIOB, TOYHEE 3aCTaBIISIOT U OOHAPYKEHUsI OMIMOOK JAeiaTh OOJIbIIE IIAaroB BHIBOJA.
DTOT HEJOCTATOK HE MOXeT yManuTh BaxkHoro mpocromHctBa LALR(1)-rpammaruk —
BO3MOKHOCTH aBTOMATHYECKOTO TOCTPOCHHS NPAKMUYECKU OCMbICIEHHbIX TEHEPaTOPOB
CHHTAKCUYECKUX aHAJIM3aTOPOB, K KOTOPHIM MPUHAUIEKHUT U YaCC.

[Tporpamma YaccC paboTaeT mpUMEpPHO 1O TOMY XK€ TPEXIIaroBOMY aIrOPUTMY, YTO U
nporpaMMa LeX: cHaudana co3gaercs TEKCT MCKOMOro aHanu3atopa Ha s3pike Cu (Cutt,
Java, Pascal, ...) 3aTeM OH KOMIIWJIHD YeTCSI HY KHBIM KOMIHJISITOPOM, IOCIE YEer0 MO %eT
nepeaaBaTbCsi Ha HCIOJHEHHWE, BO BpeMsl KOTOPOro OyneT aHaIu3UpOBaTh CHHTAKCHC
M0JIaBAEMBIX €My Ha BXOJI TEKCTOB:

HUcxonnas
nporpamma YacC — Kommuarop [, y.tab.c
translate.y Yacc
[Tporpamma
y.tab.c | Kommunsrop
Cu aHaym3aropa
Bxoanoi notok
CHMBOJIOB _ IIporpamma Bhixox
IIPOrpaMMEI aHaJIU3aTopa

Hcxonnas YaccC-nporpamMmma UMeeT TPHU YacTH: OOBSBICHHS, IPABUIIA TPAHCISALUU U
MOAIPOrPaMMBI ITOJICPKKHU. B MCXOTHOM ONMCAaHUU yKa3aHHBIE pa3lenbl OTIACISIOTCA IPYyr
OT JIpyra CTpokaMH u3 AByX cuMBOJIOB ‘%%’. ITo cBoe#l CTpyKType 3TH 4acTH HAIIOMHUHAIOT
paszensl, oOpabaTbiBacéMble I'€HEPATOPOM JICKCUYECKUX aHAJIM3aTOPOB, OJHAKO B pasfeie
OOBSBJICHUI BMECTO OIpENENICHUI PETYISPHBIX BBIPAKEHHH 3alUCBHIBAIOTCS ONpEICTICHUS
JIEKCEeM, HalpuMep,

%token DIGIT
%token 1D

Jlexcempl, OIpenenacHHBIE B 3TOM pa3Aeie, MOTYT MCIIOIb30BaTbCS B IIPABHIIAX
TpaHciusuuu. [lpaBuina TpaHCHALMK TPEACTABIAIOT CO00H OOBIYHBIE TI'paMMaTHUYECKHE
IIpaBUJIa TPAMMATHK C JEUCTBUSIMH, 3aIIMCHIBAEMBIE 110 CIICLUATIbHBIM IIPABUIIAM:



<JiebadaAd Y4alCTb-~-, ¢ <AL 1~ 1LeMaHTMNHeCKOe LHelCTbBlre L
<Alt 2> {CemaHTHMueckoOe IelicTBHUe 2}

<Alt n> {CemaHTHueckoe mercTBUEe N}

Tako¥t Bu MpaBUJI MOJTHOCTHIO COOTBETCTBYET HOpMaIIbHEIM (hopmaMm bakyca-Haypa ¢
yueToM crenuuKy mpeacTaBieHuss nH(opMaluyu B TEKCTax mporpamm. B mpaBmiax Yacc
TEPMUHAJIBHBIE CHUMBOJIBI TPEACTABIISIOTCS OJWHOYHBIMHU CHMBOJAMH B  OJIMHAPHBIX
KaBblukax (“C”). HerepMHHATBHBIMA CHUMBOJIAMH CUUTAIOTCS CTPOKU M3 OykB W 1udp, HE
B3SThIC B KaBBIYKM U HE OOBSBIICHHBIC paHEe KaK JIGKCEMBI. AJIbTEPHATUBHI B IpaBUIIaX
pa3iessifoTcs  CMMBOJIaMH  BepTukaibHast uepta ‘|’. Ilocnme mnocremHed anbTepHATHBBI
KQXXJIOTO TIPaBWJIa CTABUTCS TOYKa ¢ 3anaTod. CTapTOBBIM CHMBOJIOM CUHTAETCS JIeBasl YacTh
MEePBOTO MpaBUiia, HO €r0 MOXHO OIPEACIIUTD C MOMOIIBIO JUPEKTUBbI Havasa:

Y%start expr

CeMaHTHYECKHE TIpaBWJa 3alMCHIBAIOTCS HENOCPEJACTBEHHO Ha TOM  SI3bIKE
IPOrpaMMHUPOBAHUS, Ha KOTOPOM OyAeT (OPMHPOBATHCS CHHTAKCHYECKUI aHAIM3aTop, HO B
HUX JIOIIYCKAeTCsl UCIIOJIb30BAHUE CIIEUAIBHBIX CUMBOJIOB:

e $$ mpencrasisier 3HaueHHWE aTPHOyTa, CBA3AHHOIO C HETEPMHUHAIOM B JIEBOM
4acTH,

e S$1 mpesacraBiseT 3HAYEHHWE, CBA3aHHOE C 0-M TPaMMATHYECKUM CHMBOJIOM
(TepMHHAJIOM WU HETEPMHUHAJIOM) CIIPaBa.

CeMaHTHUYECKOE IICIZCTBPIC, BXOoId1IeC B IIpaBuUiio, O0OBIYHO CBOJHUTCA K BBIYHCJICHUIO

$$ o Pi:

expr : expr “+7 term { $$ = $1 + $3; } | term ;

ITo yMOI4aHUIO BBIMIOJIHAETCS IIPOCTEUIIEE CEMAaHTUYECKOE IEUCTBHE:!
{3$$=291; }

[TonmporpaMMbl TOAAEPKKH MHUIIYTCS HAa TOM S3bIKE MPOrPaMMHPOBAHUsS, Ha
KOTOpOoM OyZeT cpOopMHpOBaH CHHTaKCHUYECKHH aHamu3aTop. Cpeau 3THX HOIIpOrpamm
00s13aTeNbHO JI0JDKHA cyliecTBoBaTh (QyHKImS ¢ uMmeHeMm YYlex(), xotopas BbINONHSET
JIEKCHYECKHI aHaIM3 TEKCTOB UCXOJIHOTO s3bIKa. Bce ocTampHbIe OANIpOrpaMMBel (Hampumep,
pOLEAYPHl 00paOOTKH OMIMOOYHBIX CUTYAIHIA) T0OABIISIOTCS TOJIBKO B CIIydae UX pealbHON
HeoOxoaumocTu. Jlekcuueckuit ananuzatop Yy lex () BosBpaiaeT mapsl JeKceMa-3HauCHHUE.
Ecmu ¢yaknms Bo3Bpamaer nekcemy tmma DIGIT, sra nmekcema pomkHa OBITH
npeBapuTeNIbHO  OOBSIBJIEHa B MEpPBOM  pasiene  chnenudukanud.  3HAYeHUeE,
COOTBETCTBYyIOIIeE OOHAPYKEHHOW JIEKCeMe, BO3BpALIaeTCs dYepe3 MpeaorNpe/ieIeHHYIO
nepemennyto yy lval.

['eHepaToOpbl CHHTAKCHYECKUX aHATH3aTOPOB JOJDKHBI UMETh CPEJICTBA, MTO3BOJISIONINE
UM  paspemaTh HEOJHO3HAYHOCTH, YacTO HWMEIOIHecs B  KOHTEKCTHO-CBOOOTHBIX
rpamMaTrkax, B ToMm yncie B LALR(1)-rpammarukax. Hampumep, 1ist npaBuiia rpaMMaTHKH

E — E+E|E-E|E*E|E/E|(E)|-E|number

B IporpaMme I Yacc CIICAYCT MUCATh TAKHE MpaBuJIa:



%token number
Bleft “+” -~
%left “*> </~
%right UMINUS
%%

expr - expr “+” expr { $$ = $1 + $3; } | expr -7 expr { $$ = $1 - $3; }
| expr <*” expr { $$ = $1 * $3; } | expr </ expr { $$ = $1 /7 $3; }
| “~” expr %prec UMINUS { $$ = - $2; }
| <’ expr ©)’ {$$=$2;} | NUMBER;

M3-3a HEOAHO3HAUYHOCTH TPAMMATHKH MIPH TeHEPAI[MK aHAJTM3aTOpa MOTYT BO3HHKATh
KOHQUIMKTBI, O KOJIMYECTBE KOTOPBIX TEHeparop BhIgacT cooOlmieHne. KoHQIUKTEI
paspemnarTcs NPUMEHEHUEM TI0 YMOJTYAaHHUIO JABYX CIEIYIONINX ITPaBUIL:

e [lopsnok mpaBui MMeeT 3HAUYEHUE U, B Cllydyae KOH(IMKTA, HY>)KHBIM IPaBUIOM
OyZeT CUMTaThCs MPABUIIO, CTOSIIIEE B CITUCKE MPABHI Tepe KOHPIUKTYIOIIIM.

e 113 KOHQIHUKTYIONIMX MPAaBWJI BBIOMPAETCS TO, KOTOPOE 3alaeT MaKCUMAIbHO
JUIMHHBIA ~ KOHTEKCT. OJTO TPAaBUJIO KOPPEKTHO pa3pemaer  KOH(IMKT,
BO3HUKAIOIINI U3-3a Kouyroriero e lse.

Opnako reHepaTop YacCC MO3BOJSIET IOJIB30BATENISIM CaMUM BIHSTh Ha CIIOCOO
pasperieHruss KOH(DIUKTOB, 3aJaBas MPUOPUTETHI W ACCOLMATHBHOCTh TEPMHUHAIBHBIX
CUMBOJIOB. B mnpuBeneHHOM BbIlIE NpPUMEpPE 3aJaHO, YTO IMPUOPUTET CIIOKEHUS PpPaBEH
IPUOPUTETY BBIYUTAHUS, HO MEHbIIE IPUOPUTETA YMHOXKEHHUS W JeneHus. Bce st
OIIepaTOpBI 00BSIBIICHBI JI€BOACCOIIMAaTUBHBIMHU. MosxHo TaKxKe 3aJaBaTh
npaBoaccoratuBHOCTh (%right) TtepmuHanoB u ux HeaccolMaTUBHOCTH (%NONASSOC),
KOTOpasi 03HAa4aeT HEBO3MOXKHOCTh KOMOMHHMPOBAaHUS OINEPATOpPOB (HAmpuMep, ONepaTopoB
OTHOLIEHMS “>7). YpOBHU IPUOPUTETOB JIEKCEM OIPENEISIFOTCS MOPSAIKOM UX IEPEeUUCICHUS
B paszesne OOBSBIECHUH, MO3TOMY MPUOPUTET YHAPHOTO MHHYCA W3 MPHUBEAECHHOTO MpHMEpa
OKa3bIBAETCS BBILLIE IPUOPUTETA YMHOKEHUS U JACTICHUS.

B npaBuio MOXXHO BCTaBIATh SBHOE 3a/JlaHUE IMPHOPUTETA IMpaBUjia C MOMOUIBIO
KOHCTPYKIIMU %PrecC <repmmras> (Kak B MPEANOCIeTHeNH albTepHATHBE HAa IPUBEICHHOM
BbIIIe puMepe). Vicnosp3yemblii TepMUHAT MOXKET OBITh MCKYCCTBEHHO BBEIICHHBIM. Takoii
TEPMUHAI HUKOTJAa HE BO3BPALIACTCS JIEKCHYECKHM AaHAJIM3aTOpOM U  OOBSBIAETCS
€IMHCTBEHHO JISl TOTO, YTOOBI ONPENENUTh MIPUOPUTET MpaBmiia. IMEHHO IOATOMY YHApPHBIH
MUHYC, ONpEeAEIseMbI PEANOCIEeIHEN albTEpHATUBON B MPUBEIEHHOM IIPUMEpPE, MOJIy4aeT
HAUBBICIINN IPUOPUTET, 110 CPABHEHUIO C JPYTUMHU OIEpaTOpaMHu.

B omimume oT reHepaTopa JIEKCHYECKUX aHaIM3aTOpoB LeX, KoTopsli crmocobeH
MOCTPOUTH PacIO3HABATENb 10 JTIIOOOMY MPABUIIBHOMY PETYISPHOMY BBIPAKEHHIO, TEHEPATOP
Yacc He Bcerja crocoOeH peurnTh MOCTaBICHHYIO Mepe] HUM 3a/1ady. JDTO CBSI3aHO C TEM,
YTO 3a/laHHas KOHTEKCTHO-CBOOOJHAs TpaMMaTHKa MOXET OKa3aThCs HE COOTBETCTBYIOIICH
orpannuenussMm LALR(1)-rpammaruk. B 3ToMm cimydae reHepatop BbIIaeT cooOlieHune 00
omuOKe, TO eCThb O Hamumuuu Hepaszpemmmoro koHpuukta B LALR(1)-rpammaruke.
[Tonp30BaTe 0 HEOOXOIMMO HITH TIPe0Opa30BaTh TPAMMATHKY, MM BBECTH JOMOJHUTEIbHbIC
npaBuia, o0IerJaronfe NoCTPOSHHs aHAJIN3aTopa.

CoBpeMeHHbIE TEHEpaTOpPbl CUMHTAKCUYECKUX aHaJIW3aToOpoB YaCC (a Takxke Apyrue
T'eHEPATOPBI, BHIMOJHSIIONINE aHAJOTMYHbIC MOCTPOCHUS, HapuMmep, BISON) npencraistor
co0oif MOIIHBIE MPOrpaMMHBIE HHCTPYMEHTH. C HMX IOMOUIbIO TOCTPOEHBI peaTbHbBIE
aHaJIM3aToOPbI AJIs Pa3INYHBIX KOMIWIATOPOB U MPUKIAIHBIX CUCTEM.
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