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AHHOTauuA

PaccMaTtpuBaroTcsi OCHOBHBIC TTOHSTHS KOMIIOHEHTHBIX TeXHONOTHH pazpadoTku [10 u nonsTHe
KOMIIOHEHTa. PacckaspiBaeTcst 00 00ImMX mpuHIUNaX pa3paboTku pacnpeneneHaoro 10 u 06
OpraHHU3aIy B3aUMOJICHCTBUS €r0 KOMIIOHEHTOB B paMKax YJaJI€HHOTO BBI30Ba MPOLIEAYp U
TpaH3aKIUH.
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TeKcT nekuumn

OCHOBHbIE MOHATUA KOMMOHEHTHbIX TEXHONOrnmn

[onsitue npoepammnozo komnonenma (software component) sIBASICTCSI OAHUM U3 KITFOUEBBIX
B coBpeMeHHoM nrxkenepuu [10. Otum TepMuHOM 0003HaYaIOT HECKOJBKO Pa3JIMYHBIX BEILEH,
4acTo HE YTOYHsIS M0Apa3yMeBaeMoro B KaXJIOM KOHKPETHOM CJIydae CMbICTA.

e Ecmum peus uzaer 06 apxutekrype [10 (unu Benet ee apxurektop [10), mox
KOMIIOHCHTOM MMEETCS B BUY TO )K€, UTO YaCTO HA3BIBACTCS NPOSPAMMHBIM
MoOyem. ITO TOCTaTOYHO MPOU3BOIBHBIN M a0CTPAKTHBIA AIEMEHT CTPYKTYPHI
CHCTEMBI, OIIPEICIICHHBIM 00pa30M BBIICTICHHBIN CPEIH OKPYKCHUS, PEIIAIOIINN
HEKOTOpBIE MO/I3a7a4 B paMKax OOIIMX 33a]1a4 CUCTEMBI U B3aUMOICHCTBYOIINH C
OKpY>KEHHEM Yepe3 orpeesieHHbIN nHTepderic. B 3ToM Kypce Iutst 3TOro MOHSATHSI
YIOTPEOIISETCSI TEPMUH ApXUMEKMYPHbLIL KOMNOHEHM WITA KOMHOHEHM
aApXumeKmypo.

e Ha amarpamMmmax koMroHeHTOB B si3bike UML B 0CHOBHOM M300paxaroTcs
KOMITOHEHTBI, SIBIISIOLIMECS SMHUIIAMU COOPKH U KOH(QHUTYPALMOHHOTO YIIPaBIICHHS,
— (hailuIbl ¢ KOJIOM Ha KaKOM-TO SI3bIKE, OMHAPHBIE (aiiiIbl, KaKue-Tu00 JTOKYMEHTEHI,
BXO/ISIINE B COCTaB CUCTEMBI. MIHOTIa TaM e MOSBIISIFOTCS KOMIIOHEHTHI,
MPEJICTABIISIONINE COOO0H eTMHUIIBI pa3BEPTHIBAHUS CUCTEMBI, — 3TO KOMITOHEHTHI
YK€ B TPEThEM, CIEAYIOIIEM CMBICIIE.

e KOMITOHEHTHI pa3BEePTHIBAHUS SBISIOTCS OJTOKAMH, U3 KOTOPBIX CTPOUTCS
KOMITOHEHTHOE MPOrpaMMHOE o0ecrieueHre. JTH k€ KOMIIOHEHThI UMEIOTCS B BUIY,
KOT/Ia TOBOPSIT O KOMIIOHEHTHBIX TEXHOJIOTHSIX, KOMIIOHEHTHON WJIM KOMIIOHEHTHO-
opueHTHpOBaHHOM (component based) pa3pabotke [10, komnonenrtax JavaBeans,
EJB, CORBA, ActiveX, VBA, COM, DCOM, .Net, Web-ciryx0b1 (web services), a
TaKk)ke 0 KOMIIOHEHTHOM TOJX07I€, YIIOMUHAEMOM B Ha3BaHUE JIAaHHOTO Kypca.
CornacHo [1], Takoli Komnonenm nipeCcTaBIsSeT COOON CTPYKTYPHYIO €AMHULLY
MIPOrPaMMHOM CHCTEMBI, 00JI1aIal0IIYI0 YETKO ONpeAeNieHHBIM HHTEpdeiicoMm,
KOTOPBIN MOJHOCTBIO OMKUCHIBAET €€ 3aBUCUMOCTHU OT OKPY>KEHUA. Takoil KOMIOHEHT
MOKET OBITh He3aBHCHUMO ITOCTABIICH MIIM HE TIOCTaBJICH, JOOABJICH B COCTaB



HeKOTOpOfI CHUCTCMBbI UJIU YAAJICH U3 HEC, B TOM YHCJIC, MOXKET BKIIIOYATHCA B COCTAB
CHUCTCM JIPYTI'UX MOCTABIINKOB.

Paznuune MCKAY 9TUMHU NOHATUAMHU, XOTA U JOCTATOUYHO TOHKOC, BCC KE€ MOKCT IIPUBECTHU K
CCPbC3HOMY HCIIOHMMAHUIO TCKCTA UJIHU CO6€C€I[HI/IKa B HCKOTOPLIX CUTyallUAX.

B ompenenennn apXuTEKTYpHOTO KOMITOHEHTA FITH MOYJIS AETAeTCs aKISHT Ha BBIACIICHHUE
CTPYKTYPHBIX 3JIEMEHTOB CUCTEMBI B IIEJIOM U IEKOMITO3HIIUIO PEIIaeMBbIX €10 33/1a4 Ha Ooiee
Mmernkue noazanaqn. [IpencraBnenne Takoro KOMIIOHEHTA B BHJIE €TUHHIL XpPaHSHUS
uHpopMaruu (Paiinos, 6a3 JTaHHBIX U IP.) HE UMEET HUKaKoro 3HaueHus. Ero untepdeiic, xots
Y OIIPEJICTICH, MOKET OBITh YTOYHEH U PACIIUPEH B TIPOIECCE Pa3pabOTKH.

[ToHsiTHE KOMITIOHEHTA COOPKU U KOHPUTYPALIMOHHOTO YIPABICHUS CBSI3aHO CO
CTPYKTYPHBIMH JIEMEHTAMHU CUCTEMBI, C KOTOPBIMHU NMPUXOIUTCSI UMETh JIEJI0 UHCTPYMEHTaM,
OCYIIECTBIIAIONINM COOPKY ¥ KOH(PUI'YPAIIMOHHOE yIPaBICHNE, a TAKXKE JIOIIM, PAOOTAIOLINM C
TUMU UHCTPYMEHTaMU. [[71s 3TUX BHIOB KOMIIOHEHTOB MHTEpQEiCchl B3aUMOACHCTBUS C
JPYTUMH TaKUMH K€ JIEMEHTAMH CUCTEMBI MOTYT OBITh HE OTIPEICIICHBI.

B Z[aHHOﬁ JCKIIMH U B OOJIBIIIMHCTBE CJICOYIOIINX MbI 6YI[6M HUMETH A€JI0 C KOMIIOHCHTAaMH B
TPETHEM CMBICJIC. OTO MOHATHE UMEET HECKOJIBKO acCIICKTOB.

e KOMIIOHEHT B 3TOM CMBICIIE — 8bI0€ICHHAS CIPYKMYPHASL eOUHUYA C YemKO
onpedenennvim unmepgeticom. OH umeeT 6osee cTporue TpeOoOBaHUs K YETKOCTH
orpeneneHus naTepderica, 4em apXUTEKTYPHBIH KOMIOHEHT. AOCOIIIOTHO BCE €T0
3aBHCHMOCTH OT OKpPY>KEHHUS JOJKHBI OBITh OMMCAHBI B paMKaxX 3TOro UHTepdeiica.
OpauH Takol KOMIIOHEHT MOXET TaK)K€ UMETh HECKOJIbKO UHTEp(EeNCcoB, Urpas
HECKOJIBKO Pa3HbIX POJIEH B CUCTEME.

[Ipu onucanuu nHTEpPEiica KOMIIOHEHTA BayKHA HE TOJIBKO CUTHATYpa ONepalui,
KOTOPbIE MO>KHO BBIMIOJIHATH C €r0 NOMOLIBI0. [Ipy 3TOM cTaHOBUTCS BaXKHBIM TO,
KaKue Apyrue KOMIOHEHTHI OH MOXKET 33/IeHCTBOBATH MPHU padoTe, a TAKIKE KAaKUM
OTrpaHUYEHUSAM JOJIKHBI YOBJIETBOPATH BXOJAHBIE JAHHBIE ONEpalluid, U KaKue
CBOMCTBA BBINOJHSAIOTCS I PE3YJILTATOB UX paOOTHI.

Bce 311 orpannueHus ABISIOTCS TaK Ha3bIBAEMBIM UHmMeEPPeliCHbIM KOHMPAKMOM
WA RPOZPAMMHBIM KOHMPAaKmom KoMroHeHTa. aTepgdeiic KoOMIoHeHTa BKIIIOYaeT
HaOOp omnepanuii, KOTOPbIE MOKHO BBI3BATh Y JIFOOOTO KOMIIOHEHTA, PEAIU3YIOIIETr0
TaHHBIN HHTEpdEiic, 1 Habop oneparuii, KOTOPbIE 3TOT KOMIIOHEHT MOKET BBI3BAaTh B
OTBET y JIPYTUX KOMIOHEHTOB. IHTep(heHCHBINM KOHTPAKT IS KQXKI0M onepanuu
CaMOr0 KOMITIOHEHTA WM MCIOJIb3YEMON UM ONIPENEISET npedyciosue u
nocmyciogue ee BbI30Ba. [IpeaycioBue onepanuu J10KHO OBITh BBITIOTHEHO MIPH €
BBI30BE, NHaY€ KOPPEKTHOCTh PE3YyJIbTATOB HE rapaHTHpyeTcs. Ecnu ata onepauus
BBI3BIBACTCS Y KOMIIOHEHTA, TO 00S3aHHOCTH 1103a00TUTHCS O BBHITTOTHEHUHN
IIpElyCIIOBUS JIEKUT Ha KIIMEHTE, BHI3bIBAIOLLEM olepaliuio. Eciu ke 3Ta onepanus
BBI3BIBAETCSI KOMIIOHEHTOM y IPYrOro KOMIOHEHTA, OH caM 0053yeTCsl BBIITOJIHUTh
31O npexycioBue. C MOCTYCI0BHEM BCE HA0OOPOT — MOCTYCIOBHE BHI3BAHHOM Y
KOMITOHEHTa OTEePAIIH JI0JDKHO OBITH BHITIOJHEHO MOCTIE €€ BhI30Ba, H 9TO —
00s13aHHOCTH KOMITOHEHTa. [locTycnoBre onepaum onpeaenseT, Kakue ee
pe3yabTaThl CYUUTAIOTCS] KOPPEKTHBIMU. B OTHOIIEHHH BBI3BIBAEMBIX KOMIIOHEHTOM
oreparyil BHITOJIHEHUE UX OCTYCIIOBUH J0JKHO FrapaHTUPOBATHCS TEMU
KOMIIOHEHTaMH, Y KOTOPBIX OHU BBI3bIBAIOTCSI, & BHI3BIBAIOLIMI KOMIIOHEHT MOXET Ha
HUX ONUPATHCS B CBOEH padore.

Ilpumep. Paccmotpum cailt UHTepHeT-Mara3una. B paMkax 3Toro npuioKeHus
MO>KET paboTaTh KOMIIOHEHT, B YbH 00S3aHHOCTH BXOAUT BBIBOJI CITCKAa TOBApOB
3agaHHOM Kateropuu. OHa U3 €ro onepaluii MPUHUMAET Ha BXO/l Ha3BaHUE
Kareropuu, a Beigaer HTML-cTpannuky B 3aqaHHOM popmMate, CoeprKallyro CIIUCOK
BCEX MMEIOIIMXCS Ha CKJIaJie TOBApOB 3TOH Kareropuu. [IpexycinoBue moxer
COCTOSITh B TOM, UTO 3a/laHHasl CTPOKa JEMCTBUTEIBHO SIBJISIETCS HA3BaHUEM



kareropu. [loctyciaoBue TpeOyeT, YTOOBI pe3yIbTaT ONepaluy ObUT MPaBUIBHO
noctpoenHoit HTML-cTpanuneii, 4To0bl €e 0CHOBHOE COAEPKUMOE ObLIO TaOIHIIeiH
CO CIIMCKOM TOBAapOB NMEHHO yKa3aHHOM KaTErOpuy, Ha3BaHHUE KaXJA0ro U3 KOTOPBIX
MPEJCTaBIIO0 Obl COOOM CCBUIKY, 0 KOTOPOW MOYKHO MOIACTh HA €0 ONHUCAHUE, a B
OCTaJIbHOM — YTOOBI 3TA CTpaHUILIA OblIa MOCTPOEHA B COOTBETCTBUHU C IPUHATHIM
IIPOEKTOM CauTa.

Boiee akkypaTHO OCTPOCHHBIN KOMITOHEHT HE TpeOOBajl ObI HUYETrO B KaUeCTBE
pexyclioBus (T.e. OHO ObLIO ObI BHITTOJIHEHO MPH JII0OOM 3HAUYEHUU MapaMeTpa), a B
Clly4ae HEKOPPEKTHOTO Ha3BaHUS KaTErOpUM B KaueCTBE pPe3yJIbTaTa BblAaBall Obl
HTML-ctpanuity ¢ cooOmieHneM 0 HelpaBUJIbHOM Ha3BaHUM KaTErOpUU TOBApOB.
[Tpu peanmzanmu nHTEpdEiica MpeayCIOBHs ONepaIiii MOTYT OCIa0IATHCS, a
IIOCTYCJIOBUSL — TOJIBKO YCHUJIMBATBCS. DTO 3HAYMT, YTO, pEaIU3ysl JaHHYIO
OTIePALNI0, HEKOTOPBIH KOMITOHEHT MOXKET PEaln30BaTh €€ sl 00Jiee IMUPOKOTO
MHOYECTBA BXOJHBIX JaHHBIX, YEM ITO TpeOyeTcs MPeayCIOBUEM, A TAKIKE MOXKET
BBITIOJIHUTH B pe3yJibTaTe 0oJiee CTPOrHe OTPaHUICHUS, YEM ITO TpeOyeTcs
noctycnoBreM. OIHaKO BHEITHUM KOMIIOHEHTAM HEJb3s OMMPATHCS Ha 3TO, TOKA OHU
paboTaroT ¢ HCXOAHBIM HHTEp(HEHCOM — peanu3aiys MOKeT TOMEHIThCs. To4HO Tak
Ke, ecliu uHTepdeiic 11 cBoeit paboThl TpeOyeT HATMUUs B CUCTEME JPYTUX
UHTEPQEICOB C ONpeIeTICHHBIM HAaO0pOM OTepalyii, 3TO HE O3HAYAET, YTO JaHHAS
peanu3arys 3Toro uHTepdeiica 1eHCTBUTEIBHO BBI3BIBAECT ITH ONEPALIUU.

KoMmmoneHT B 3TOM cMmbiciie — edunuya passepmuléanus. OH MOKET ObITh
MIPUCOEANHEH K OCTAJIbHOM cUCTeMe, KOTla OHa YKe HEKOTOpoe BpeMs paboTaer, u
JIOJKEH IIOCJIE ATOTO BBIMOJIHATH BCE CBOU (YHKIUH, €CIIM B UCXOJIHOM cUCTEME yiKe
ObUTH BCE KOMITOHEHTHI, OT KOTOPBIX OH 3aBUCUT. OH MOKET ObITh YJaJIeH U3 Hee.
EcTecTBeHHO, MOCIIE 3TOTO MOTYT TIEpecTaTh padOTaTh T KOMIIOHEHTHI, KOTOPHIE
3aBHUCAT OT HeTO. OH MOXKET ObITh BCTPOEH B MMPOTPAMMHBIE MPOIYKTHI TPETHHX
IIapTUH U pacIpOCTPAHATHCS BMECTE C HUMH. B TO K€ BpeMsl HUKaKas ero 4acThb He
o0asaeT 3TUMHU CBOICTBAMH.

B nneaie Takoit KOMITOHEHT MOXKET OBITh JOOABJICH I ITOJTHOCTBIO 3aMEIICH JIPYTon
peanuzanuen Tex xe HHTepeicoB MPsSMO B X0J1e paOOTHI CUCTEMBI, 0e3 ee
OCTaHOBKH. XOTS U HE BCE PASHOBUAHOCTHU KOMIIOHCHTOB 06J'IaI[aIOT 9TUM CBOﬁCTBOM,
€ro HaJlM4Ke MPU3HACTCS KpailHe )KenaTeabHbIM.

Bce 310 03HavaeT, 4TO TaKO KOMIOHEHT JIOJKEH OBITh pad0TOCIIOCOOCH B JIFOOOH
cpene, rae UMEITCS He0OX0IMMBIE sl €r0 paboThl APyTrue KOMIOHEHTHL. DTO
TpeOyeT HaJTM4us ONpeeIeHHON HH(PPACTPYKTYPhI, KOTOPast MO3BOJISIET
KOMITOHEHTaM HaXOAHUTh IPYT JIpyra U B3aMOJICHCTBOBATH IO OMPEICICHHBIM
MIpaBHIIAM.

Habop npaBui onpeaenenus nHTepPEiicoB KOMIIOHEHTOB U UX pealn3aluid, a TaKkxKe
MIPaBUJI, IO KOTOPBIM KOMITOHEHTHI pa0OTAaIOT B CUCTEME U B3aMMOACUCTBYIOT APYT C
APYTroM, IPUHATO OOBEIUHATh 10| UYMEHEM KOMROHEHmMHOU Modenu (component
model) [2]. B KOMIIOHEHTHYO MO/JIeb BXOJAT IIPaBWiIa, PETJIaMEHTUPYIOLIUE
HCUHEHHBLI YUK KOMROHEHmA, T.€. TO, Yepe3 KaKue COCTOSHUS OH NMPOXOIUT IpU
CBOEM CYIIECTBOBAHUHU B paMKaX HEKOTOPOU CUCTEMBI (He3arpy»KeH, 3arpyKeH u
[IACCUBEH, AKTUBEH, HAXOJUTCS B KAILIE U ITp.), U KAK BBIMOJIHAIOTCS MEPEXO0JIbI MEXTY
STHMU COCTOSIHUSIMH.

Cy11ecTBYIOT HECKOJIBKO KOMIIOHEHTHBIX Mojienel. [IpaBuiibHO B3aMMO1eHCTBOBATh
APYT C IPYTOM MOTYT TOJIBKO KOMIIOHEHTHI, TOCTPOSHHBIE B PaMKaX OJHON MOEIH,
MIOCKOJIBKY KOMITOHEHTHAs! MOJIEIb ONPEIEIAET «SI3bIK», HA KOTOPOM KOMITOHEHTHI
MOTYT O0IIAThCS IPYT C APYTOM.

IToMrMO KOMIIOHEHTHOM MO/EH Ul pPa0OThl KOMIIOHEHTOB HEOOXOJUM HEKOTOPBIH
HA00p 6aszoswix cyacod (basic services). Hanpumep, KOMIIOHEHTBI JTOJKHBI YMETh
HaXOJUTh JIpYT Jpyra B cpesie, KOTopasi, BO3MOKHO, paclpeiesieHa Ha HECKOJIBKO



MamuH. KOMIIOHEHTBI TOJKHBI YMETh IIEPEaBaTh IpYyT APYTY JaHHBIE, OISTH XK€,
MOJKET OBITh MPU MOMOLIH CETEBBIX B3aUMOICHCTBHIA, HO pealn3alnuu OTAEIbHbBIX
KOMITOHEHTOB CaMH 110 ce0e He JI0JIKHBI 3aBUCETh OT BHJ1a UCIIOJIb3YEMOU CBSA3H U OT
pacIoyioKeHus UX MapTHEPOB Mo B3aumoeicTBuio. Habop Takux 0a3oBbIX,
HEOOXOIUMBIX TSt (QYHKIIMOHUPOBAHUS OOIBITMHCTBA KOMIIOHEHTOB CEPBHCOB,
BMECTE C MOAAEP>KUBAEMOM C UX TIOMOIIBI0 KOMIIOHEHTHON MOJIEJIbIO Ha3bIBACTCS
KOMNOHEHMHOIU cpedoii (W1 KOMIOHEHMHbIM KapKacom, component framework).
IIpumephl H3BECTHBIX KOMIIOHEHTHBIX cpel — pasnuunble peannszauun J2EE, NET,
CORBA. Camu no ce6e J2EE, .NET u CORBA sBnsitoTcst crienudukanusiMu
KOMITIOHEHTHBIX Mozesel n Habopa 0a30BBIX CIIykO0, KOTOpPBIE JOJKHBI
MOAJICPKUBATHCS UX PEATU3ALUSIMM.

KomnoHeHTsI, paboTaromiye B KOMIIOHEHTHBIX CpellaX, O-pPa3HOMY PeasIn3yIOINX
OJTHY U Ty K€ KOMIIOHEHTHYIO MOJIEIIb M OJTHU U T€ K€ Crenn(uKaiy 0a30BbIX
CIIy>k0, MOTYT CBOOOJTHO B3auMo/ieiicTBoBaTh. Ha npakTHke 3TOro, K COXKajaeHUIo, He
BCETJa YIaeTCs JOCTUYb, HO BCAKOE MPEIATCTBUE K TAKOMY B3aMMOJICHCTBHIO
paccMaTpUBaeTCs Kak cepbe3Has, MoIexKalas CKopeniieMy pa3peLieHnto npoodiaema.
CoOoTHOIIIEHNE MEXTy KOMITOHEHTaMH, UX UHTepJeiicaMu, KOMIOHEHTHON MOJIEIBIO

1 KOMITOHEHTHOM CpC,HOI}’I MOXXHO H306paSI/ITB TakK, KaK 3TO CACIaHO Ha Puc. 1.
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Pl/lcyHOK 1. OcHOoBHBIE 3JIEMEHTHI KOMIIOHEHTHOI' 0 nmporpaMmMHOro odecmevyeHmsl.

e KOMITOHEHTHI OTJIMYAIOTCS OT KJIaCcCOB 06’13GKTHO-OpI/IeHTI/IpOBaHHI)IX SA3BIKOB.

0 Kiacc onpenensier He TOIBKO HAOOP peaTn3yeMbIX HHTEp(EHcoB, HO U caMmy
UX pean3alio — OH COAEPKUT KOJ onpeessseMblx onepanuil. Konrpakt
KOMIIOHEHTA, Yallle BCEro, He PUKCHPYET pealn3anuio ero uHTepdheicos.

0 Kiacc HanmcaH Ha onpeAeNeHHOM fA3bIKe TporpaMMupoBanust. KoMIIOHEHT xe
HE MIPUBA3aH K ONPEIEICHHOMY A3BIKY, €CJIM, KOHEYHO, €r0 KOMIIOHEHTHAs



MOJIEJIb 3TOTO HE TPEOyeT — KOMITOHEHTHAsI MOJCIIb SIBIISICTCS IS
KOMIIOHEHTOB TEM K€, YEM ISl KJIACCOB SIBISAETCS SA3BIK IPOrPAMMUPOBAHUS.

0 OObIYHO KOMIIOHEHT fABJIsiETCS Oosiee KPYITHOW CTPYKTYPHOM eMHULEH, YeM
KJacc. Peanu3anust KOMIOHEHTA 4acTO COCTOMT U3 HECKOJIBKUX TECHO
CBSI3aHHBIX JPYT C IPyrOM KJIACCOB.

o [loHsATHE KOMIIOHEHTA SABJISETCA O0JIee Y3KUM, YEM HOHATUE NPOSPAMMHO0 MOOYIIAL.
OcHOBHOE coiepKaHue MOHATHS MOTyJIsl — HaJM4YUe YeTKO OMMCAaHHOTO UHTep(delica
MEX]y HUM H OKpy>keHueM. [loHsATHEe KOMIIOHEHTa J00aBIISET AaTOMapHOCTh
pa3BEePTHIBAHMS, A TAKXKE BO3MOKHOCTD IIOCTABKU WIH YJAJICHHUS KOMIIOHEHTA
OTIENBHO OT BCEU OCTAIbHOU CUCTEMBI.

e BO0O3MOXHOCTb BKJIFOUECHUS U UCKIIOUYECHHUS! KOMIIOHEHTA U3 CUCTEMBI JIETIAET €ro
OTJIETBLHBIM 3JIeMEHTOM TipoaaBaemMoro 110. KoMmoHEeHThI, XOTS U HE ABJISIFOTCS
3aKOHYEHHBIMU MTPOIYKTaMH, MOTYT pa3pabaThIBaThCs M MPOJABATHCS OTIENBHO,
€CJIM OHH CJIEAYIOT MPAaBWJIaM OIIPENEICHHON KOMIIOHEHTHOM MOJIEIHN U PEaTUu3yIOT
JIOCTATOYHO Ba)KHBIE [Tl MOKynaTenel GyHKIUU, KOTOPbIE T€ XOTeIH Obl UMETh B
paMKax CBOEH MpOrpaMMHOUN CUCTEMBI.

Hano ormMeTuts, 4T0, HECMOTPSI HA BO3MOKHOCTh Pa3BUTHUS PbIHKA KOMIIOHEHTOB, OH
HE CJIMIIKOM Pa3BUBAETCsI, HECMOTPS Ha TO, YTO PHIHOK [1O cyiecTByeT J0CTaTOYHO
JTAaBHO, a KOMIIOHEHTHBIE TEXHOJIOTHH pa3pabaThIBatOTCs yxke okoio 20 yer.
[TocTraBumkaMy KOMIIOHEHTOB CTAHOBATCS JIMIIb OTAEJIbHBIE KOMITAHUH, JOCTATOYHO
TECHO CBSI3aHHBIE C pa3pabOTYNKAMU KOHKPETHBIX KOMIIOHEHTHBIX CPE/l, a He
HIIUPOKOE COOOIIECTBO MHAUBUTYATBHBIX M KOPIIOPATUBHBIX Pa3pabOTYUKOB, KaK 3TO
MIPEICTaBIISUIN cebe co3aaTeNld KOMIOHEHTHBIX TEXHOJIOTUN TIPU UX 3apOXKICHUU.
[To-BuauMoOMy, OZTMH M3 OCHOBHBIX (DaKTOPOB, MEIIAIOIIUX PA3BUTHUIO 3TOTO PHIHKA,
— 3TO «TOHKA TEXHOJIOTHI» MEXKy MOCTABIIMKAMU OCHOBHBIX KOMIIOHEHTHBIX CPEI.
Ee cnenctBuem siBnsieTcs OTCYTCTBHE CTAOMIBHOCTH B WX pa3BUTUU. HoBbIE Bepcun
MOSIBIISIFOTCS CIIMILIKOM YacTO, U JOCTATOYHO YaCTO MPU BBIXOJI€ HOBBIX BEPCUI
M3MEHSIOTCS 3JIEMEHTHI KOMITIOHEHTHOM Mojienu. Tak 4uto mpu pa3padoTke
KOMIIOHEHTOB JUIsl CJIEYIOUIEH BEPCUU IPUXOAUTCS CIIEI0BAThH YK€ HECKOJIBKO
JIPYTUM TIpaBUjIaM, a CTapble KOMIOHEHTHI C TPYIOM MOTYT OBITh IEPEUCTIONB30BAHBI.

O6wue npUHUUNbI NOCTPOEHUA pacnpenesieHHbIX CUCTEM

B nanbueiimem mMbl OyJieM paccMaTpUBaTh KOMIIOHEHTHbIE TEXHOJIOTUU B CBSI3U C
pa3paboTKoil pacmpeieIeHHBIX POrpaMMHBIX cucTeM. [Ipexie uem yrmyOnsaTbes B UX
U3y4eHUe, O0JIe3HO pa300paThCs B OOIMIMX MPUHIUIIAX TOCTPOCHUS TAKUX CHCTEM, O€3 MPUBS3KU
K KOMIIOHEHTHOMY Ttoj1xoy. Torjga MHOTHE U3 MPUMEHSIEMBIX B paMKaX TaKUX TEXHOJOTUM
pelIeHU CTaHOBSITCS ropa3o 0oJiee MOHATHBIMH.

Co3pnaHue pacnpeaeeHHbIX CUCTEM BBICOKOIO KaueCTBa SIBJIAETCS OAHOM U3 Hanboiee
CIOXHBIX 33124 1o pa3padorke [10. Texnonorun tuna J2EE u .NET co3marotcs kak pas s
TOT0, 4TOOBI CAETATh Pa3pabOTKy IIMPOKO BCTPEUAIOLINXCS BUIOB PaCpPEIEICHHBIX CHCTEM —
TaK Ha3bIBaEMBIX OM3HEC MPHUIIOKEHHUN, TTOAIEPKUBAIOIINX pelIeHHe OM3Hec-3a7a4 HEeKOTOPOr
OpraHu3alK, — J0CTaTOYHO IMPOCTOM U JOCTYIHOM MPaKTUYECKH JIFOOOMY NPOrPaMMHUCTY.
OcHoBHasl 3a/1a4a, KOTOPYIO IBITAIOTCS PELIUTD C IOMOILBIO PACIPEEIIEHHBIX CUCTEM —
o0ecrieueHre Kak MOKHO OOJIbIIEMY YHCITy M0JIb30BaTeNIell MAKCUMAJIbHO NPOCTOrO AOCTyIa K
BO3MOXHO OO0JIbIIIEMY KOJHMUECTBY pecypcoB. Hanbomnee BaKHBIMU CBOMCTBAMHU TaKOW CHCTEMBI
ABJISIFOTCSI TPO3PAvYHOCTh, OTKPBITOCTh, MaCIITA0UPYyEMOCTh U O€3011aCHOCTb.

e Ilpo3paunocmos (transparency).
[Ipo3payHOCTBIO HA3BIBAETCS CIIOCOOHOCTH CUCTEMBI CKPBITH OT MOJIb30BATENs
(u3nyuecKkoe pactpeeieHHe PECYpPCoB, a TAK)KE aCMEKThI X TepepacipeacieHus U
MepeMeIeHUs] MEXTy pa3TUYHBIMU MalllMHAMU B X0/1€ pabOoThl, perUIMKaIUIO (T.€.
nyOIrpoBaHKE) PECYPCOB, TPYAHOCTH, BOSHUKAIOIINE IIPU OJHOBPEMEHHOU padoTe



HECKOJIBKUX I0JI30BATEJIEH C OTHUM PeCcypcoM, OLIHMOKH MPH IOCTYIIE K pecypcaMm 1
B paboOTe caMuX PeCypCoB.

Texnonorus pazpadotku pacnpenenersoro I10 Toxe moxeT obnagarh
MIPO3PaYHOCTHIO HACTOJIBKO, HACKOJIBKO OHA MO3BOJISET Pa3padOTUYHKY 3a0bITh O TOM,
4TO cO3JjaBaeMasi CUCTeMa paclpeieieHa, HACKOJIBKO JIETKO B X0/1€ Pa3paboTKu
MO’KHO OTJEJIUTh ACHIEKThl IOCTPOCHUS CUCTEMBI, CBSI3aHHBIE C €€
pacnpeneseHHOCThIO, OT pEelIeHUs 3a/1a4 NPEeAMETHON 001acTu uin Ou3Heca, B
paMKax KOTOpPBIX CHCTEME MPEICTOUT paboTaTh.

CreneHb MPO3pavyHOCTH MOXKET OBITh PA3IMYHOM, TOCKOJIBKY CKPBIBATh Bee 3(PQEKTHl,
BO3HMKarOIKe NpHU paboTe pacipeaesieHHON cucTeMbl, HepasyMHo. Kpome Toro,
MPO3PavyHOCTh CUCTEMBI B €€ TIPOU3BOAUTEIHHOCTh OOBIYHO HAXOMISATCS B 0OpaTHOM
3aBHCUMOCTH — HAIpUMED, MPH MOMBITKE MPEOJ0IETh OTKA3bl B COSAUHEHUH C
cepBepoM OoNbIIMHCTBO Web-0pay3epoB MBITAeTCsl YCTAHOBUTH 9TO COSAMHEHHUE
HECKOJIbKO pas3, a AJIsl MOJIb30BaTels 3TO BBIMVISAUT KaK CHIIBHO 3aMeJICHHAs peakuus
CHUCTEMBI Ha €r0 ICUCTBHUS.

Omkpvimocmy (openness).

OTKpBITOCTB CHUCTCMBI OIIPCACIIACTCA KaK IIOJHOTA U ACHOCTb OIMMCAHUSA I/IHTep(l)eI\/JICOB
paboThI ¢ HEll U ciyK0, KOTOphIE OHA MPEAOCTaBISAET uepe3 3Tu uHTepdericel. Takoe
OMHCaHHUE JOHKHO BKJIIOYATh B C€0S BCE, UYTO HEOOXOAMMO 3HATh JJIS TOTO, YTOOBI
MOJIb30BAThCS ATUMH CITy>KOaMH, HE3aBHUCHMO OT peau3allii JAHHON CHCTEMBI U
m1aTGOpMBI, Ha KOTOPOI OHA pa3BepHYTA.

OTKpBITOCTH CUCTEMBI BayKHA KaK Ui 00eCTIeUeH sl €€ IEPEHOCUMOCTH, TaK U TS
06J'ICF‘~I€HI/I$I HCIIOJIB30BAaHHA CUCTCMBI U BO3SMOYXHOCTH ITOCTPOCHUA APYTHUX CUCTCM
Ha ee ocHoBe. PacripeiesieHHbIE CHCTEMBI OOBIYHO CTPOSTCS C UCIIONIb30BAHUEM
CJ'IY)K6, MpeaoCTaBIACMBIX JPYTUMU CUCTEMAMM, U B TO K€ BpEMsA CaMH 4aCTO
SIBIIIFOTCSI COCTABHBIMU AJIEMEHTAMU WJIM MTOCTABIIUKAMHU CITYKO JUISl IPYTHX CUCTEM.
HMeHHO 1MO3TOMY HCIIOJIB30BaHHE KOMITOHCHTHBIX TEXHOJIOTHI IPH pa3padoTKe
MIPaKTUYECKH Mosie3Horo pacnpeaeneHHoro [10 Henz0exHo.

Macwmabupyemocme (scalability).

MacmrabupyemMocTh CUCTEMBI — 3TO 3aBUCHMOCTh U3MEHEHHUS €€ XapaKTePUCTUK OT
yyclia ee MoJIb30BaTelNel, YNCIIa MOAKIIOUEHHBIX PECYPCOB, a TAK)KE OT CTEIIEHU
reorpaduueckoil pacpeeIeHHOCTH CUCTEMBL. B 4MCII0 3HAUMMBIX XapaKTePUCTHK
MIPU 3TOM MOMNAAI0T (PYHKIIMOHATIBLHOCTh, TPOU3BOAUTEIBHOCTh, CTOMMOCTb,
TpyZ03aTpaThl HA pa3pabOTKy, HA BHECEHNE U3MEHEHUH, Ha COMPOBOKICHHE, Ha
aJIMHHHCTPUPOBAHUE, YA0OCTBO PabOTHI C cHCTeMOi. [[Jisi HEKOTOPBIX U3 HUX
HaWTy4Illas BO3MOXKHAsi MacIITaOupyeMOCTh 00eCcTIeYnBaETCs JIMHEHHOM
3aBUCUMOCTBIO, JUISl IPYTHUX XOPOIllasi MacIITaduPyeMOCTh 03HAYAET, YTO MTOKA3aTellb
HE MEHSETCs BOOOIIE MPU U3MEHEHUHU MaCIITa00B CUCTEMBI WM U3MEHSIETCS
HE3HAYUTEIHHO.

Cucrema X0poIo Macimradupyema 1mno Npou3BOAUTEILHOCTH, €ClIM TapaMeTphl 3ajad,
pelaeMbIX e 3a OJTHO U TO K€ BPEeMsl, MOYKHO YBEIIMYMBATH IOCTATOYHO OBICTPO
(Jrydie — nuHERHO WK emre ObIcTpee, HO 3TO BO3MOKHO HE IS BCeX 3ajad) Mpu
BO3pPAaCTaHUM KOJMYECTBA UMEIOIINXCSA PECYPCOB, B YACTHOCTH, OTACIIbHBIX MallIvH. B
TO K€ BPEMsI, OUY€Hb IJI0XO0, €CIIM BHECEHUE U3MEHEHHI B CUCTEMY CTAaHOBHUTCS BCE
0oJjiee TPYJOEMKHUM NP €€ POCTE, AAKE €CIIN ATOT POCT JIMHEHHBIN — JKeJIaTeNIbHO,
YTOOBI TPYJOEMKOCTh BHECEHHS OJJTHOTO U3MEHEHHUS MOYTH He Bo3pacTana. J{is
(YHKIIMOHATTLHOCTH e 4eM OBICTpee pacTeT YMCIIO AOCTYIMHBIX (DYHKIIUH TP POCTE
YHClia BOBJICUEHHBIX B CHCTEMY JIEMEHTOB, YEM JIyYUIII€.

Bonbiyto ponb Urpaet aomuHucmpamuenas Macuimaoupyemocms CACTEMbl —
3aBUCHMOCTH y100cTBa pabOTHI C HEW OT YUClIa AAMUHUCTPATUBHO HE3aBUCUMBIX
OpTaHM3aIlHii, BOBJICUCHHBIX B €€ 00CITy )KHBaHHE.

[Tpu peanuzanuu o4eHb OOMBIIMX CUCTEM (MOIEPKUBAIOLINX PabOTy ThIcAY U Ooiee



MOJIb30BATENICH, BKIIOUAONINX COTHH U 00Jiee MAIIH) XOpOoIasi MacIITaOHpyeMOCTh
MOJKET OBITh IOCTUT'HYTa TOJBKO C HOMOIIBIO AELEHTPAIN3ALUU OCHOBHBIX CITYKO
CUCTEMBI U YIIPABJIAIOIINX €10 alTOPUTMOB. BapraHnTamMu Takoro nojaxoja siBjsitoTCs
CJICAYIOLINE.

(0] Z[eHeHTpaJ'II/BaL[I/If{ O6pa6OTKI/I 3aIIpOCOB 3a CUHCT UCIIOJIb30BAaHHA HECCKOJIbKUX
MalIruH AJIA 3TOrO.

(0] I[eueHTpanmaum{ AAaHHBIX 3a CUCT UCIOJb30BaAHUA HCCKOJIbKUX XPaHHWUJIUIIL
JaHHBIX WX HECKOJBKHUX KOMUM OIHOTI'0 XpaHHUJIUIIIA.

0 JleueHTpanu3anus alropuTMOB pabOTHI 3@ CUET UCIIOIb30BAHUS TS
aJITOPUTMOB

= He TpeOYIONIMX MOJHOW HH(OPMAIIUU O COCTOSIHUU CUCTEMBI,

"  CMOCOOHBIX MPOJIOJDKATH padOTy MPH cOOE OTHOTO MITH HECKOIBKUX
PECYpPCOB CHCTEMBI,

"  He [Ipearoyararolux €JUHOro X0a BpEMEHHU Ha BCEX MallluHax,
BXOJISAIIHUX B CUCTEMY.

0 Hcnonb3oBaHue, Ii€ 3TO BO3MOKHO, ACUHXPOHHOU C85A3U — TIepeaadn
coo01eHuit 6e3 MPUOCTaHOBKU PadOTHI 10 MPUX0/1a OTBETA.

0 Hcnonn3oBaHue KOM6I/IHI/IpOBaHHLIX CUCTEM OpPraHu3anu B3aI/IMO,HCI>’ICTBI/I$I,
OCHOBAHHBLIX Ha CJICAYIOIINX CXEMaX.

= Hepapxuueckasi opraHu3alus CUCTEM, XOPOILIO MacITaOupyromen
3aJjauu TIOMCKa MH(OPMAIK U PECYPCOB.

»  Penauxayus — MOCTPOCHUE KOTIMI TAHHBIX U UX PACTIPEICICHNH T10
cucTeMe A7l OaaHCUPOBKY HArpy3KU Ha pa3HbIC €€ JIEMEHThl — U ¢
YaCTHOM CIIydae, KOuUposaHuu, OpraHu3yIonieM XpaHeHne
pe3yIbTaToOB HanboJIee YaCTO HCHOIb3YEMBIX 3aIIPOCOB KaK MOXKHO
ONnKe K KIHEHTY.

= BzaummopeiicTBrue Touka-Touka (peer-to-peer, P2P), obecneunBaromem
HE3aBUCHUMOCTH B3aHMO[[eI>'ICTBYIOLL[I/IX MallrvH OT APYIr'uX MallvH B
cHucTeMe.

be3zonacnocmo (safety).

Tax kak pacrnpe/eieHHbIe CUCTEMBI BOBJICKAIOT B CBOIO pabOTy MHOMXECTBO
MOJIb30BATENICH, MAITUH U TeorpapuIecKy pa3aeIeHHbBIX JIEMEHTOB, BOIIPOCHI HX
0€30MacHOCTH TMOJIyYaroT ropa3o OoJbliee 3HaUeHUE, 4eM Ipu paboTe 0OBIYHBIX
MPUIOKEHUH, COCPETOTOYEHHBIX HAa OTHON (PU3NYECKON MalIHE. DTO CBSI3aHO KakK C
HEBO3MOKHOCTBIO HAJIEKHO KOHTPOJIUPOBATH IOCTYM K PA3JIMYHBIM 3JIEMEHTaM TaKOi
CHUCTEMBI, TaK ¥ C IOCTYTIOM K HEH ropas3o 0oJiee HIMpOKOro U pa3HOOOPa3HOTO 110
CBOEMY TOBEJICHUIO COOOIIECTBA MOJIb30BATENCH.

[TonsiTrie 6€30MaCHOCTH BKJIIOYAET CIEIYIONINE XapaKTEPUCTHKHU.

0 CoxpaHnocmb u YeroCmMHOCMb OAHHBIX.
[Tpu obecnieyeHny rpymIIoBoil pabOTH MHOTHX TTOJIB30BATENEH C OJJHUMH U
TEMH e JTaHHBIMH HY>KHO 00€CTIeuBaTh UX COXPAHHOCTH, T.€.
Npe0TBpaIaTh UCYE3HOBCHNE TaHHBIX, BBEJCHHBIX OJTHHM U3
MIOJIb30BATENICH, M B TOKE BPEMS IIETIOCTHOCTb, T.€. HETPOTUBOPEUYHUBOCTb,
BBITIOJTHEHHE BCEX MPHUCYIINX TaHHBIM OTPaHHYCHUI.
OT0 HempocTas 331a4ya, He UMEIOIIast PEICHHs, yIOBIECTBOPSIOIIETO BCE
CTOPOHBI BO BCEX CUTYAIHX, — IPH OJHOBPEMEHHOM U3MEHEHHUHU OHOTO U
TOTO 7K€ AJIEMEHTA JAHHBIX PAa3HBIMU TOJIH30BATEISIMUA UTOTOBBIN PE3yIbTaT
JOJDKEH OBITh HEIIPOTHBOPEUUB, U TIO3TOMY YaCTO MOXKET COBIAZATh TOJIBKO C
BBOJIOM OAHOTO M3 HuX. Kak Oyzer oOpaboTaHa Takas CUTyalus ¥ BO3MOXKHO



M €€ BOSHUKHOBEHHE BOOOIIIE, 3aBUCUT OT JIOTIOIHUTEIILHBIX TPEOOBaHUHN K
cucTeMe, OT IPUHATHIX TPOTOKOJIOB PabOTHI, OT TOTr0, KAKHE PUCKH —
MOTEPATH JAHHBIE OJHOIO U3 MOJIb30BATENECH UM 3HAUUTEIBHO YCIO0KHUTh
paboTy monb30BaTeNelt ¢ CUCTEMOM — OyAyT COUTEHbI 00Jiee BaKHBIMU.

3awuwennocmo OaGHHBIX U KOMMYHUKAYULL.

[Tpu paboTre ¢ KOMMEPYECKHUMHU CUCTEMaMH, C CHCTEMAaMH, COACP KAIMU
OobIre 00bEMBI IEPCOHANBHON U OM3HEeC-uH(GOpMaIuH, C CUCTEMaMH
00CITy’)KNBaHUSI TTOJIb30BaTENEH TOCYy 1apCTBEHHBIX BEJOMCTB OYCHb Ba)KHA
3aIIMIIEHHOCTb, KaK HH(POPMAIIH, TIOCTOSIHHO XPaHSIICHCS B CHCTEME, TaK
nH(pOpMaIUU OTHOTO ceaHca padoThl. [l pacTipeJeICHHBIX CUCTEM
00ecIeunTh 3alMIIEHHOCTh TOPa3io CI0KHEE, TOCKOIbKY HeJb3s (PU3n4ecKu
M30JIMPOBATh BCE DIIEMEHTHI CUCTEMBI U PAa3pEIINTh TOCTYT K HEH TOJIBKO
MPOBEPEHHBIM M 00JIaIAI0IINM HEOOXOIMMBIMH 3HAHUSAMU U YMEHUSMH
TIOJISIM.

Omxkazoycmouuusocms u cnOCoOOHOCMb K 80CCMAHOBIEHUI0 NOCe OUUDOK.
OnHuM U3 TOCTOMHCTB PACTIPEEICHHBIX CUCTEM SIBJIIETCS. BO3MOKHOCTD
MOCTPOEHHS 00JIee HAICKHO pabOTAIOIIEH CHCTEMBI M3 HE BITOJTHE HAICKHBIX
KOMITOHEHTOB. OIHAKO AJI TOTO, YTOOBI ATO JOCTOMHCTBO CTAJIO PEAbHBIM,
He00X0UMO THIATEIbHOE MPOEKTUPOBAHKUE CUCTEM C TEM, YTOOBI N30€KaTh
3aBHUCHUMOCTH pabOTOCTIOCOOHOCTH CHUCTEMBI B LIEJIOM OT €€ OTJEIbHBIX
3JIEMEHTOB. VIHaue JO0CTOMHCTBO MpeBpaIlaeTCcsl B HEIOCTATOK, IOCKOJIBKY B
pacmipeesieHHON crucTeMe 3IEMEHTOB OOJIbIIIE U BhIIIE BEPOSITHOCTH TOTO, UTO
XOTs OBl OJTUH 3JIEMEHT BBIWJIET U3 CTPOS U XOTS Obl OJIUH PECypC OKaKeTCs
HEJIOCTYIIHBIM.

Emie BaxkHee nis pacripeieI€HHbIX CUCTEM YMETh BOCCTAHABIMBAThLCS MOCTIE
c60eB. YPOBHU 3TOT0 BOCCTAHOBJICHUSI MOTYT OBITh pa3nTU4YHBIMU. OOBIUHO
JAHHBIE OJTHOTO KOPOTKOI'O CeaHca pabOoThl CUNTAECTCS BO3MOXKHBIM HE
BOCCTaHAaBIINBATh, IOCKOJIBKY TaKHE TaHHBIEC YAaCTO MAJO3HAYUMBbI WJIH JIETKO
BOCCTAHABJIMBAIOTCS (€CJIM 3TO HE TaK — CTOUT CEPHE3HO PaCCMOTPETh
He00XO0IMMOCTh BOCCTaHOBJIEHHsI ceaHcoB). Ho Tak Ha3pIBaeMble MOCTOSIHHO
XpaHuMBbIe (persistent) JaHHBIE Yale BCEro TPeOyeTcss BOCCTaHABIMBATH J10
MOCJIETHETO HEMPOTUBOPEUUBOTO UX COCTOSIHUS.

Ilepen pazpaboTunKkamMu CUCTEM, YAOBIETBOPSIOLINX IIEPEUNCIEHHBIM CBOWCTBAM, BCTAET
OTPOMHOE KOJIMUECTBO IpobieM. PemaTh ux Bce cpasy MpocTo HEBO3MOXKHO B CHUITY
OTPaHUYEHHOCTH YEJIOBEUECKUX crIocoOHOCTEe. UTOOBI XOTh KaK-TO CTPYKTYpUPOBATh ITH
npoOJIeMbl, X Pa3AesIOT MO CIEAYIONUM acnekTam [3].

e (CB13b.

OpraHmauHs{ CBs3U U ICPCAavYn JaHHBIX MCXKIY 3JICMCHTAMU CUCTCMBIL.
B cBs3u ¢ 5TUM aceKTOM BO3HHKAIOT CJICAYyromue 3a1avuu.

(o]
(o]

(0]

Kakne IMPOTOKOJIbI UCITOJIB30BATh AJIA II€pCAavYn JaHHBIX.

Kak peanu3oBath 00palieHus K IpoleypamMm U MeToaM 00bEKTOB OTHIX
MPOIIECCOB U3 IPYTHUX.

Kaxoit cnoco6 nepenaun JaHHBIX BEIOPATh — CUHXPOHHbBLI WIIN
acunxpouHwlil. B epBoM ciiyyae CTOpOHa, MHUIIMMPOBABIIAs Mepeayvy,
MIPUOCTAaHABIMBACT CBOIO PabOTy J0 MPHUX0/1a OTBETA APYTOi CTOPOHBI HA
nepenanHoe coobmienue. Bo BTopoM citydae nepBasi CTOpOHA UMEET
BO3MOYXHOCTh TIPOJIOJKUTE pa0doTy, MOKA JaHHBIE TIEPEIAtOTCs U
00pabaThIBAIOTCS IPYTOM CTOPOHOM.



(0]

Hy>xHo 511, 1 eciu HyHO, TO KaK, OpraHM30BaTh XpaHEHHUE (ACUHXPOHHBIX )
COOOLIeHUH B TO BpeMsi, KOT'/la ¥ OTIPaBUTENb U NOTyYaTelb COOOMECHHS
MOTYT OBITh HEAKTHBHBI.

Kaxk oprannsoBars nepeayy HepepbIBHBIX TOTOKOB IAHHBIX,
MPEJCTABIAIOMINX 000 aynno-, BUI€OJaHHbIE WM CMEIAHHbIC TOTOKU
JaHHBIX. 3aMETHBIE YEJIOBEKY MPEPhIBaHU B Iepeaaue TaKuxX JaHHBIX
IIPUBOJAT K 3HAUUTEILHOMY MAJCHUIO Ka4€CTBA MIPEAOCTABIIIEMBIX YCIIYT.

HNmeHoBaHue.
[Moxnepxka UASHTU(PUKAIIUN U TIOUCKA OTJEIBHBIX PECYPCOB BHYTPH CUCTEMBI.

(o]

(0]

[To kakuM mpaBUIIaAM MTPUCBAaUBATh UMEHA U UIACHTU(PHUKATOPHI pa3IHYHBIM
pecypcam.

Kak oprannsoBath NOUCK pecypcoB B CUCTEME MO0 UAECHTU(PHUKATOpaM U
aTpuOyTaM, ONUCHIBAIOLINM KaK1e-HHOY1b CBOWCTBA PECYPCOB.

Kak pazmemats 1 HaX0IUTh MOOHJIBHBIE PECYPCHI, H3MEHSIOIINE CBOE
(bu3nIecKoe MoI0KEeHUE B X0JIe pabOoTHI.

Kak OpPTaHHU30BLIBATH U NIOAACPKHUBATH B pa60qu COCTOAHUH CIIOKHBIC
CCBUIOYHBIC CTPYKTYPbI, HCOOXOAUMBIC ISl OTIMCAHHS UMCIOIINXCS B
pacrpeeneHHol cucreme pecypcoB. Kak, HampuMep, HaXOIUTh U yIAJIATh
peCypchl, CTaBIIUE HUKOMY HE TOCTYITHBIMHU.

IIpoueccel.
Opranuzanus paboT B paMKax IpOLECCOB U OTOKOB.

0 Kak pa3genuts paboThl B cCTEME MO OTAEIbHBIM MPOLIeccaM M MallluHaM.

O HyxHo 11 onpenensTh pa3indHble poJiei MPOIeCCOB B CUCTEME, HAIIPUMED,
KIIMCHTCKUEC U CCPBEPHLBIC, U KaK OPTaHU30BbIBATH UX pa60Ty.

0 Kak oprannzoBath paboTy UCIIOIHSAEMBIX @2€HM 08 — TPOIIECCOB, CIOCOOHBIX
MepeMeIaThCs MEXy MAalllMHAMU U BBITIOTHSATH CBOM 3a/1a4H B JIFO00
MOJXOISIIEH Cpee.

CuHxpoHHM3aUA.

CuHXpoHHU3a1Us TapasuieIbHO BBIIOIHAEMBIX ITOTOKOB padoT.

(0]

(o]

(o]

Kax CUHXPOHU30BLIBATH I[CﬁCTBHH OTACIIbHBIX TPOLUECCOB U IMOTOKOB,
pa60Tamme B CUCTEMC, UIA ITOJYUCHUA HYKHBIX PE3YyJIbTATOB.

Kak oprannzoBaTh pab0oTy MHOTHX NPOLIECCOB Ha pa3HbIX MAaIIMHAX B TOM
Cllydae, eClIM B CUCTEME HEJb3s1 HETPOTUBOPEUUBO ONPEAEIUTD ITI00aIbHOE
BpEMS.

Kaxk OpTraHHU30BaTh BBITIOJIHCHUC TpaH3aKLII/II‘/JI — TaKHuX Ha60pOB ,HGP’ICTBI/Ifl,
KOTOPBIC HAO0 mmbo Bce BBITIOJITHUTD, 00 HE BBINOJIHUTH HU OJJHOI'O U3 HHUX.

IlenocTHOCTD.
[Togneprkka ETOCTHOCTH TAHHBIX W HETIPOTUBOPEUYNBOCTH BHOCUMBIX H3MECHECHHM.

(6]
6]

Kakum 06pa3om MOKHO oOecrieuynuBaTh 1EeITOCTHOCTD JTAHHBIX.

Kakue mooeneii nenpomugopeuusocmu Hy>KHO IOAEPKUBATh. Moienb
HEMPOTHUBOPEUUBOCTH ONPEEISIET, HA OCHOBE KaKUX TPeOOBaHMIMA
(hopMHUPYIOTCS pe3yJIbTaThl BHITIOIHAEMBIX OJTHOBPEMEHHO U3MEHEHHM U 4TO
JIOCTYTIHO KJIMEHTaM, BBITIOJIHSIBIINM 3TH U3MEHEHHUS.

Kakue npoTokossl o0ecrieueHust HeMPOTUBOPEYHBOCTH, CO3/IaHUS U
COTJIACOBAHUS PEIUIMK U KAIIEH UCIIOJIb30BaTh JJISI BHITOTHEHUS TpeOOBaHUMA
3TUX MOJIEJIEN.

OTKa30yCTONYHUBOCTD.
Opranuzanust 0TKa30yCTOMYMBON pabOTHI.



0 Kak oprann3oBaTh 0TKa30yCTOWYHBYIO pabOTy OJTHOTO TpoIiecca.

@]

Kak o6ecnieunthb HaACKHYIO CBA3b MCXKIAY 3JICMCHTAMU CUCTCMBI.

0 Kakue npoToKOJIbl HCIIONIB30BATh IS PEAIN3aMY HA/IC)KHOM ABYCTOPOHHEN
CBS3U WIM HAJIEKHBIX IPYIIIOBBIX PACCHUIOK.

0 Kakwue mpoTOKOJIbI HCIIOIB30BATH JJIS 3AIMCH TIPOMEKYTOUHBIX COCTOSTHHN U
BOCCTaHOBJICHUS JAHHBIX U PAaOOTHI CUCTEMBI TTOCJIE COOEB.

e Jamura.
OpraHmauHs{ 3aIIUIIICHHOCTHU TAHHBIX U KOMMYHHKaHHﬁ.

0 Kak opranu3oBaTh 3alIUTy CHCTEMEI B IIEJIOM.
[Tpu 3TOM OoJTbIIICE 3HAUYCHUE, YEM TEXHUYECKUE ACTICKThI, UMCIOT
OpTaHU3aIMOHHBIE U MICUXOJIOTHIECKHE (PaKTOPBI — MPOOIJIEMBI ONIPEIEIICHUS
MpoIieIyp MpoBeIeHHs paboT, 00ECIIeYMBAIOIINX HYKHBIH YPOBEHB
3aIIUIIEHHOCTH, ¥ TPOOJIEMBbI COOJIOICHUS JIFOIBMH 3TUX TTPOLIETYD.

o Kak OpTraHrU30BaTh 3allIUTY JAaHHBIX OT HCCAHKIIMOHHWPOBAHHOT'O AOCTYIIA.

0 Kak obOecrieunTs 3allUTy KaHAJIOB CBSI3U C IByX CTOPOH —
BOCIIPENATCTBOBATh HECAHKIIMOHUPOBAHHOMY JIOCTYITY K IlepeaBaeMoil
nH(pOpMaLUU U HE JaTh MOJMEHUTh HH(OPMALIHIO B KaHAJIE.

0 Kaxkue mpoTOKOIIbI ayTCHTH()HUKAINH ITOJTH30BATEIICH, ITOATBEPKICHUS
HWJICHTUYHOCTHU U aBTOPCTBA UCIIOJIb30BAaTh.

W3 nepeunciaeHHbIX TeM OTAEIbHOI0 PACCMOTPEHUS 3aCITyKUBAIOT BOIIPOCHI OPTaHU3aIIH
nepesayy COOOIIEHUH U TpaH3aKIHii, TeM Oojiee YTO BCEe paccMaTpUBaeMble Aaie€ TEXHOJIOTUN
UCTIONIB3YIOT 3TU MeXaHU3Mbl. bojee Toro, mpakTuuecku Jito0asi pacrpeieieHHas cucTemMa
ceiiuac CTpOUTCS Ha OCHOBE NPOZPAMMHO20 00eCneyeHUss NPOMENCYMOUHO20 YPOBGHA
(middleware, >T0 nporpaMmMHOe oOecriedeHue, npeiHa3HaueHHOe 7151 00JIerYeHns: HHTErpaliu
[10, pa3menieHHOro Ha HECKOJIBKUX MalIMHAX, B €IUHYI0 PacCIpeeICHHYIO CUCTEMY U
HOJ/IEP’KKU PabOThI TAKOM CUCTEMBI), COAEPIKAILETO Ty WIIM UHYIO UX PEaTU3alHIo.

CUHXPOHHOE U aCUHXPOHHOE B3aumMoaencTeue

HpI/I OIIMCaHUHU B3aHMOZ[eI>'ICTBI/I$I MCKAY 2JICMCHTAMU IMPOrpaMMHBIX CUCTEM MHUIIUATOP
B3aUMOJICUCTBUS, T.€. KOMIIOHEHT, MTOCBUIAIOIINN 3ampoc Ha 00paboTKy, 0OBIYHO HA3bIBACTCS
KJIUeHmoM, 3 OTBEYAIOLINI KOMIIOHEHT, TOT, YTO 00pabaThIBAET 3a1IPOC — CEPEEPOM.
«KimmeHT» 1 «cepBep» B ATOM KOHTEKCTE 0003HAYAIOT POJIM B paMKaX JAHHOTO B3aHMMOICHCTBHSL.
B GOHBIHI/IHCTBC CJIy4acB OAWH U TOT K€ KOMIIOHCHT MOJKCT BBICTYIIATh B PA3HBIX POJISIX — TO
KJIMEHTA, TO CEpBepa — B PA3IIUYHBIX B3aUMOACHUCTBUAX. JINIIIb B HEOOIIBIIIOM KJIACCE CUCTEM
POJIH KIIMEHTA U cepBepa 3aKPEIIIOTCS 32 KOMIIOHEHTaMHU Ha BCE BPEMs MX CYIIECTBOBAHMUS.

Cunxponnvim (synchronous) Ha3bIBaeTCs TAKOE B3aUMOJICHCTBUE MEKy KOMIIOHEHTaMH,
IIPU KOTOPOM KJIMEHT, OTOCJIAB 3a1poc, OJIOKUPYETCS M MOXKET MPOJ0JIKATh pabOTy TOJIBKO
II0CJIE TIOJIy4Y€eHUsl OTBETa OT cepBepa. 110 oToi npuunHe TakoW BUJ B3aUMOCHCTBUS HAa3bIBAKOT
uHorzaa oaoxupyruwum (blocking).

OO6wruHOE OOparieHue K GYHKIMH WX METOAY 00BEKTa C IOMOIIIBIO MTepeavr YIIpaBIeHUs
IO CTCKY BBI3OBOB ABJIACTCA HPUMEPOM CUHXPOHHOT'O B3aHMOﬂeﬁCTBHH.

CHHXpOHHOE B3aMMOJENCTBHE JOCTATOUYHO POCTO OPTaHNU30BaTh, U OHO rOpa3Io MpoLIE A
noHuMaHuA. YenoBeueckoe CO3HaHUE 00J1aAaeT €IMHCTBEHHBIM «IIOTOKOM YIIPaBJICHUS,
NpEeCTaBICHHBIM B BUe (DOKyca BHUMAHUS, M TOITOMY YEJIOBEKY MpOILEe MOHUMATh MPOIIECCHI,
KOTOPBIE Pa3BOPAYMBAIOTCS IIOCIEN0BATENBHO, IOCKOIBKY HE HYKHO IIOCTOSHHO IEPEKIII0YaTh
BHUMAaHKE Ha MIPOUCXOIAIINE OJHOBPEMEHHO pa3nndHble coObITus. Ko mporpammsl
KJIMEHTCKOTO KOMITOHEHTA, ONMCHIBAIOIIEH CHHXPOHHOE B3aUMOJEHCTBUE, YCTPOEH MPOLIE —
€ro 4acThb, OTBEYaIoIIas 3a 00paboTKy OTBETa cepBepa, HAXOAUTCS HETIOCPEACTBEHHO TOCIIE



4acTH, B KOTopoil hopmupyercs 3amnpoc. B crimy cBoeit mpocToThl CHHXPOHHBIC B3aUMOICHCTBUS
B OOJIBIIIMHCTBE CUCTEM HCIIONIB3YIOTCS TOpa3/Io0 yalle aCHHXPOHHBIX.

Knment IToToxu Cepsep

: BBIITOJIHEHUS

3amnpoc

Y

brnokuposka
B OKUJAHUU
OoTBETa

Pucynok 2. CuHXpOHHOe B3auMo/eiicTBHe.

Bwmecre ¢ TeM cHHXpOHHOE B3aMMOJEHCTBHE BEIET K 3HAUUTEIbHBIM 3aTpaTaM BPEMEHU Ha
O’KH/IaHUE OTBETa. DTO BPEMS 4aCTO MOKHO HCIIOJIb30BaTh Oo0Jiee Mosie3HbIM 00pa3oM —
O’KHJasi OTBETA Ha OJMH 3aMpoC, KIIMEHT MOT Obl 3aHATHCS IPYroil paboTOMN, BBIMOIHUTD JPyTrHe
3aMpochl, KOTOPHIE HE 3aBUCAT OT €Ile HE NMpUIIeIIero pe3ynbrara. [lockonbky Bee
pacIpeielleHHbIe CUCTEMBI COCTOAT U3 1OCTaTOYHO OOJIBLIONO YHCIIA YPOBHEH, Uepe3 KOTOPbIE
IIPOXOJAT MPAKTUYECKU BCE B3aUMOJEHUCTBHUS, CyMMApHOE NaJicHUE TPOU3BOIUTEIBHOCTH,
CBSI3aHHOE C CHHXPOHHOCTBIO B3aUMOJIEHCTBUH, OKAa3bIBAETCSA OUYEHb OOJIBIINM.

Haubonee pacnpocTpaHeHHBIM U UCTOPUYECKH NEPBBIM JOCTATOUYHO YHUBEPCAIbHBIM
CrocoOoM peanu3alii CHHXPOHHOTO B3aUMOJICUCTBUS B paclpeeIeHHBIX CUCTEMAaX SBIISICTCS
yoanennwtii 6v1306 npouedyp (Remote Procedure Call, RPC, BooO111ie-To, 110 CMBICITY
npaBHIIbHEE ObUIO OBl CKA3aTh «JIMCTAHIIMOHHBIN BHI30B MPOLEAYP», HO MO HCTOPUIECKUM
NPUYHHAM 3aKpeNiIach UMEIOIIAscs TepMHUHOIIOTHS ). Ero Monmdukanus 11 00beKTHO-
OPUEHTUPOBAHHOM CpPEJIbl HA3bIBACTCA YOAIEHHBIM 6bl13060M Memo0oe (Remote Method
Invocation, RMI). Y naneHHblii BBI30B MPOIEAYP ONMPEEsIeT Kak Crioco0 OpraHu3auu
B3aMMOJCHCTBHS MEKIY KOMIIOHEHTaMH, TaK U METOJAUKY Pa3pabOTKU 3TUX KOMIIOHEHTOB.

IDL-onucanue
MPOLIEAYPBI

Knuenrckas Kommuirsatop CepsepHast

3ariayluKa IDL 3ariayluKa

&
«

v Crermudpuanoe s v
Knnenr [q--------- S3BIKA OIMCAHUE [ --------- »  Cepsep
pOLENYPBI

Pucynok 3. Cxema pa3paGoTKu KOMIIOHEHTOB, B3auMoeiicTByomux ¢ nomomsio RPC.

Ha nepBom miare pazpaboTtku onpenensiercss uaTepdeic mpouenyp, KoTopbie 0y ayT
UCIIOJIb30BaThCS IS yIAJIEHHOTO BbI30Ba. DTO JAETAeTCs PU MIOMOIIH A3bIKA ONpedeeHus
unmepdgeticos (Interface Definition Language, IDL), B KadecTBE KOTOPOTO MOKET BBICTYIIATh



CHCHI/I&J’II/ISHPOB&HHLII\/JI SI3BIK WJIA OOBIYHBIN S3BIK nporpamMmMupoBaHusd, C OrpaHUYICHUAMU,
ONPCACIIIIOIINUMHUCA BO3MOXHOCTBIO IIEPEAavdr BbI30BOB HA YAAJICHHYIO MAllIUHY.

Omnpeznenenue npoueaypsl A1 yAAJCHHBIX BBI30BOB KOMIMINpPYeTcst komnuisiTopoM IDL B
OTIMCaHME TOM MPOLEAYPHI HA S3bIKaX MPOTPAMMHUPOBAHUS, HA KOTOPBIX OyIyT
pa3pabaThIBaThCs KJIMEHT U cepBep (Hampumep, 3arosioBouynslie Qaiinsl Ha C/C++), u 1Ba
JIONOJTHUTETIBHBIX KOMIIOHEHTA — KAUEHMCKYI0 U cepeepuylo 3aznyuku (client stub n server
stub).

Knuenmckas 3a2nyuika nipeicTaBisieT co00i KOMIOHEHT, pa3MellaeMblil Ha TOU ke
MAILIMHE, TJI€ HAXOAUTCA KOMIIOHEHT-KIUEHT. Y JaJIEHHBIN BBI30B MPOLELYPHI KIHEHTOM
peasn3yeTcsl Kak OOBIYHBIH, TOKAIbHBIN BBI30B OMPEIeICHHON PYHKIIMN B KITUEHTCKOM
3arayike. [Ipu 06padoTke 3TOro BbI30Ba KIMEHTCKAs 3arilyIliKa BRIMOIHSIET CICYIONINe
NENUCTBUS.

1. Omnpenensercs pu3nuecKkoe MECTOHAXO0XKICHNUE B CUCTEME CEepBEPA, AJIsI KOTOPOTO
MpeAHa3HayYeH JaHHBIA BHI30B. DTO IIAT Ha3bIBaeTcs npueaszkoul (binding) x ceprepy.
Ero pe3ynbTaTom sSIBIsieTCS aApec MalIMHBI, HA KOTOPYIO HY)KHO TIepe/IaTh BHI30B.

2. BBbI30B mporenypsl U €e apryMeHTHI YIIAaKOBBIBAIOTCS B COOOIIEHUE B HEKOTOPOM
(dbopMarte, MOHATHOM CEPBEPHOU 3ariyIike (CM. 1ajee). ITOT miar Ha3bIBaeTCs
mapwianunzom (marshaling).

3. TlomyueHHOe coobiieHue npeodpasyercs B MOTOK 0aWTOB (3TO cepuanuzayus,
serialization) 1 OTCBUIAETCS C OMOILBIO KAKOT0-IMO0 MPOTOKOJIA TPAHCIIOPTHOTO
i 0oJiee BBICOKOTO YPOBHS Ha MalllMHY, Ha KOTOPOW TIOMEIICH CEpBEPHBIIl
KOMIIOHEHT.

4. Tlocne mogy4eHus: OT cepBepa OTBETA, OH PACIIAKOBBIBACTCS M3 CETEBOTO COOOIICHHUS
Y BO3BPAIIAETCs KIIMEHTY B KaUeCTBE pe3yJibTaTa paboThl IPOLETYPHI.

B pesynbrare 11 KIMEHTa yJaJIeHHBIH BBI30B MPOLIEAYPHI BRITIAAUT Kak oOpaleHue K
OOBIYHOM PYHKINH.

Cepeepnasn 3a2iywika pactoaraeTcsi Ha TOH K€ MallliHe, TJe HaXOAUTCS KOMIIOHEHT-
cepsep. OHa BBIMOJIHSAET OTEpaIK, OOpaTHBIE K JCHCTBUAM KIMEHTCKOMN 3arTyIIKH —
MPUHUMAET COOOIIEHUE, COIepIKAIIEee apTYMEHThI BBI30Ba, PACIIAKOBBIBACT 3TH apTYMEHTHI IIPU
TOMOIIHU decepuanuzayuu (deserialization) n demapwanunea (unmarshaling), BEI3bIBaET
JIOKAJIbHO COOTBETCTBYIOIIYIO ()YHKIIHIO CEPBEPHOT0 KOMITOHEHTA, TIOJYYaeT ee pe3ybTarT,
YIIAaKOBBIBAET €T0 W MOCHUIACT MO CETH HAa KIIMEHTCKYIO MAIlIUHY.

Takum oOpa3om obecrieynBaeTCsi OTCYTCTBUE BUTUMBIX CEPBEPY Pa3IHUUi MEXTY
yIaJeHHBIM BBI30BOM HEKOTOPOH €ro ()yHKIIMU U €€ K€ JTOKATbHBIM BHI30BOM.

OmnpenenuB uaTepdeiic mpoueayp, BEI3bIBAEMBIX yAaJICHHO, MBI MOXKEM MEPEUTH K
pa3paboTKe cepBepa, PeaTu3yIoLIero TH MPOLETyphl, U KINEHTA, UCTIOJIb3YIOLIEro UX AJIs
pelIeHNs CBOUX 3a1a4.

[Tpu ynaneHHOM BBI30BE MIPOIEAYPHI KITUEHTOM €ro oOpaiieHue ohopmIIseTcs TaK ke, Kak
BBI30B JIOKAJIBHOW (PYHKIIMK U 00pabaThIBaeTCs KIMEHTCKOW 3arimymkoi. KimmenTckas 3armymika
OonpeaAcsICT aApCeC MalllMHbI, HA KOTOpOﬁ HaxXOoJUTCsA CCPBEP, YIIAKOBBIBACT JAHHBIC BHI3OBA B
coo0IlIeHre U OTIPABIISET €r0 Ha CepBEpHYI0 MalKuHy. Ha cepBepHOil MalinHe cepBepHas
3arjryuika, rnojiy4mB COOGH.[GHI/IG, PaCImakKOBBIBACT €TI0, U3BJICKACT apr'yMCHTHI BbI30OBA,
oOpailaercsi K cepBepy ¢ TaKUM BBI30BOM JIOKAJIbHO, TOKUACTCSI OT HETO pe3yJbTara,
YIaKOBBIBAET PE3YJIbTAT B COOOILEHHE U OTIPABIISET €ro 0OpaTHO HA KIMEHTCKYIO MAIIHHY .
[TosryuuB OTBETHOE COOOIIEHUE, KIMEHTCKAs 3ariylIka paclakoBbIBAET €ro U MepenaeT
HOHy‘-IGHHLIﬁ OTBCT KJIMCHTY.

Jra )K€ TeXHHKAa MOXET ObITh MCIOJL30BaHa U JIJISl peaTn3allii B3auMOICHCTBUS
KOMIIOHEHTOB, paOOTAIOLIMX B paMKaxX pa3INYHbIX IPOLIECCOB HAa OJIHOM MallluHe.



IIpouecc, B pamkax
KOTOPOT0 paboTaeT KIMEHT

IIpouecc, B pamkax
KoToporo paboraer cepsep
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Pucynok 4. Cxema peajiu3aliuy yJ1ajJeHHOT0 BbI30Ba NPOLETYPbI.

[Ipu opranuzanuu yoaneHHozo 6b1308a Memo008 B OOHEKTHO-OPUEHTUPOBAHHOM cpefie
MMPUMCHSAIOTCA TAKUC KC MCXAHU3MBI. OTiauuus B €10 pcamn3anuu CBA3aHbI CO CICAYOINMU
acreKTaMH.

e OnuH 0OBEKT-CEPBEP MOXKET MPEIOCTABIATh HECKOJIBKO METOJIOB IS yIAJIEHHOTO
oOparieHus K HAM.
J1st Takoro 0ObEeKTa TeHEPUPYIOTCS KIIMEHTCKHUE 3ariIyIIKH, UMEIOIUE B CBOEM
uHTepderice Bce 3TH MeToabl. Kpome Toro, nHdopMaius o0 ToMm, Kakoii UMEHHO METO/]T
BBI3BIBACTCH, JOJIKHA YIIAKOBBIBATHCA BMECTC C apIryMCHTAMU BbI30OBA U
UCIIOJIb30BATHCS CEPBEPHOM 3arTyIKOM JIsl 0OpaleHusi HIMEHHO K 3TOMY METO.Y.
CepBepHas 3arnyiika B kontekcte RMI unorna naseiBaercs ckenemonom (skeleton)
WIH KAPKACOM.

e B kadecTBe apryMeHTOB yIaJICHHOTO BBI30Ba MOTYT BBICTYIIaTh OOBEKTHI.
3ameTuM, 4To Iepeiada yKasareleld B apryMEeHTax yAaJIEHHOTO BBI30Ba MPOLIEAYP
MPaKTUYECKH BCET/Ia 3aMpeleHa — yKa3aTelld MPUBS3aHbl K NaMATH JaHHOTO
npolecca U He MOTYT OBITh IEpeaHbl B APYToi mpoliecc.

[Ipu mepegaue 0OBEKTOB BO3MOXKHBI JIBA TOJX0/a, U 00a OHU UCTIOIB3YIOTCS Ha
IIpaKTHUKE.

0 MaeHTH4HOCTH NEepeaaBaeMoro 0ObEKTa MOXKET HE UMETh 3HAUEHUS,
HaIpUMep, €CIIU CEPBEP MCIONb3YET €ro TOJIbKO KAaK XpaHWIMILE JAHHBIX U
MOJIYYHT TOT K€ Pe3ysbTaT MpH padoTe C ero NpaBUIbHO MOCTPOECHHON
konuel. B aTom citydae onpeaenstorcs MeTobl ISl CEpualu3alyy U
JiecepraIn3aliy JAHHBIX 00bEKTa, KOTOPBIE MO3BOISIOT COXPAHUTh UX B BUJIE
MoTOKa 0AalTOB M BOCCTAHOBUTH OOBEKT C TEMHU K€ JAHHBIMU Ha JIPyTroi
CTOPOHE.

O MUaeHTHYHOCTP TIepeaaBaeMoro 0ObEKTa MOKET ObITh BaKHA, HATIPHUMED, €CITN
CCPBCP BBI3BIBACT B HCM MCTO/BI, pa60Ta KOTOPLIX 3aBUCUT OT TOI'O, YTO 3TO
3a 00BeKT. [Ipu 3TOM HCTONMB3yeTCs 0CO00TO POJIa CChUTIKA HAa TOT OOBEKT,



MO3BOJISAIONIAsl OOPATUTHCA K HEMY U3 IPYTOTO MPOIecca WIN ¢ APYTroi
MAIlIMHBI, T.€. TOXKE C TOMOIIBIO yIaJIE€HHOTO BHI30Ba METO/IOB.

B pamkax acunxponnozo (asynchronous) unu neonoxupyrouiezo (non blocking)
B3aUMO/JICHCTBHS KIMEHT I0CJIE OTIPABKH 3alIpOca CEPBEPY MOXKET MPOJIOJLKATE paboTy, AaxKe
€CJIM OTBET Ha 3aIpocC €I11e He MPHILEIL.

[Ipumepom aCHHXPOHHOTO B3aUMOJEHCTBUS SBJISETCS dJIEKTpOHHAs nouTa. [Ipyroi npumep
— pacnpocTpaHeHHE COOOLIEHHUI 0 HOBOCTSIX Pa3IMUHBIX BUIOB B COOTBETCTBUHU C UMEIOIIIUMCS
Ha TEKYIIUI MOMEHT PEeCTPOM MOAINUCYUKOB, B KOTOPOM Ka)KJIbIi MMOANUCYUK ONPEAEIIAET
TEMBI, KOTOPBIE €0 UHTEPECYIOT.

ACUHXpOHHOE B3aUMOJECHCTBHE MO3BOJISET NOMYyUUTh 00JI€E€ BHICOKYIO POU3BOIUTENBHOCTh
CUCTEMBI 3a CUET UCIIOJIb30BaHUI BPEMEHHU MEXIY OTIIPAaBKOM 3alpoca U MOJIy4eHUEM OTBETA Ha
HEro JUIs BBINOJHEHUs ApYyTrux 3anad. [Ipyroe Ba;KxHOE IPEUMYILECTBO ACHHXPOHHOIO
B3aMMOJECHCTBHSI — MEHbIIAs 3aBUCUMOCTb KJIIMEHTA OT CEPBEPa, BO3MOKHOCTD ITPOJOJIKATh
paboTy, axke eclii MallMHA, HA KOTOPOM HaXOJUTCs CEPBEP, CTalla HEJOCTYITHOM.

3TO CBOMCTBO MCIIOJIB3YETCS I OpraHU3alii HAJIeKHON CBSA3H MEXAY KOMIIOHEHTaMH,
Jla’ke ecI U KJIMEHT, U CepBEp HE BCE BpeMs HaXOIATCs B pab0YeM COCTOSIHUU.

B T0 xe BpEMs aCHMHXPOHHOC BSaHMOHeﬁCTBHC ropasao 0oJee CI0XKHO OpraHnu30BaTh.
HOCKOJ'H)Ky IIpU TaKOM BSaHMOHeﬁCTBHH HY>XHO IMUCATb CHCHI/I(bI/IIICCKI/II\/JI KOO JIsd MOJIYYCHUSA U
O6pa6OTKI/I PE3YJIbTATOB 3alIPOCOB, CUCTEMbI, OCHOBAHHBIC HA ACUHXPOHHBIX B3aI/IMO,HCI>’ICTBI/I$IX
MCKAY CBOUMH KOMIIOHCHTAMHU, 3HAYHUTCIIbHO TPYOHEC pa3pa6aTmBaTI) " COMMPOBOXKIAATE.

Knuent [Moroku Cepsep
! BBIIIOJTHCHUS
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Toxpko npu HEOOXOAUMOCTH
CepBep MOXKET BEPHYTh OTBET,
KOTOPBIH OTCBHIIAETCS B BUJIE
OTZIENIBHOTO COOOMLICHHUS,
BHEIIIHE HUKAK HE CBSI3aHHOTO
C 3aIIpocoM

PucyHok 5. AcuHXpoHHOe B3auMoO/eiicTBHE.

Yarrie Bcero aCHHXPOHHOE B3aUMOJICHCTBHE PEaM3yeTCsl MPH MOMOIIU o4Yepeac
coobmuiennii. [Ipu oTpaBke COOOIICHUST KIIMEHT MOMEIIAET €ro BO BXOJIHYIO OYepeib cepBepa, a
caM mpojioipkaet padoty. [locie Toro, kak cepBep 0OpaboTaeT BCe MpeALIeCTBY OIS
COOOIIEHUS B O4Y€PE/IH, OH BBIOMPAET 3TO COOOIICHHE IJIsi 00paOOTKH, YIajsisi €ro U3 OYEPE/In.
[Tocnie 06paboTKH, ecii HEOOXOANM OTBET, CEPBEP CO3JAET COOOIICHHE, COJIEpKaIIee
pe3ysIbTaThl 00pabOTKH, U KJIAJET €r0 BO BXOJAHYIO OYepe/ib KJIMEHTA W B CBOIO BHIXOHYIO.



Knnent BxonHas Cepsep
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Pl/lcyHOK 6. Peanuzanus ACUHXPOHHOI'0 B3aUMOAeHCTBUSA IpH MOMOIIH oqepez[eﬁ COOOIIEeHMIA.

Ouepenu cooOIIeHNH MOTYT OBITh CKOH(UTYPUPOBAHBI CAMBIMU Pa3HBIMHU CITOcO0aMu. Y
KOMITOHCHTA MOXKET UMCTHCA BXOAHAsA 04YCPCb, 4 MOXKET — U HCCKOJIbKO, IJId COOGH_IGHI/II\/'I oT
pa3HBIX HCTOYHUKOB WJIM UMEIOIIUX Pa3HbIi cMbIci. KpoMe TOro, KOMIOHEHT MOXKET HMETh
BBIXOJIHYIO O4YCPECaAb, UJIN HCCKOJIBKO, BMCCTO TOIO, I-IT061>I KJIaCThb C006H_I€HI/I$I BO BXOIHBIC
ouepear Ipyrux KOMIOHEHTOB. Ouepean COOOMEeHUH MOTYT XPaHUTHCSI HE3aBUCUMO KakK OT
KOMITOHCHTOB, KOTOPBIC KIIAAYT Tyada COOGL[ICHI/HI, TaK U OT TCX, KOTOPLIC 3a61/1pa}0T HX OTTyHa.
Coo01eHust B 04epesix MOTYT UMETh IPUOPUTETHI, @ caMa 04Yepe/ib — Pealln30BbIBATh
pa3IMyHbIC MOJUTUKY MOAJEPKAHUS WK U3MEHEHHUSI IPUOPUTETOB COOOIEHUH B X07e pabOoTHI.

TpaH3akuumn

[MonsaTue Tpan3akyu npunuio B nwxeHeputo [10 u3 OuzHeca u UCTIONB3yeTCs Yalle BCero
(HO Bce e He Bcer/a) sl peanu3ay (yHKIMOHAIBHOCTH, CBA3aHHOM ¢ o0ecredeHnemM
pa3IMYHO POJia CHENOK.

[Tpumepom, MOSICHAIONMM HE00XOAMMOCTD UCTIONB30BaHUS TPAH3AKIIIH, SBISIETCS TIEPEBO/T
JICHET ¢ 0JTHOr0 OAHKOBCKOTro cyeTa Ha apyroil. [Ipu nepeBosie cooTBeTCTBYIOIIAs CyMMa
JIOJDKHA OBITH CHSITA C TIEPBOTO CYeTa M JOOABUTHCS K YK€ HMEIOMIMMCS JICHbI'aM Ha BTOPOM.
Ecnu mexny mepBoii u BTOpo# ornepariieit mpou3ouaeT cOoil, HampuMep, MpomaeT CBI3b MEXKIY
OaHKaMU, IEHBI'M UCYE3HYT C NIEPBOIO CUYETA U HE MOSABATCSA HA BTOPOM, YTO SIBHO HE YCTPOUT UX
xo3suHa. [IepectaHoBKa onepanuii MecTaMu He IOMOTaeT — MpU c00e MEX,y HUMH POBHO
TaKas k€ CyMMa BO3HUKHET U3 HUYEro Ha BTOPOM cueTe. B 3ToM citydae He10BOJIeH OyeT OaHK,
IOCKOJIBKY OH JIOJKEH OyJIeT BBIIJIATUTh 3THU JIEHBI'M BJIAJIENIbIly CUETa, XOTs CaM UX He
IOJTydal.

BrIxoj U3 3T0# cHTyaluu OWH — CJeJIaTh TaK, 9TOOBI TIN00 00€ AT onepanun
BBIIOJIHSUIMCE, TM00 HU OJIHA U3 HUX HE BBIIOIHAIACE. Takoe CBOMCTBO 00ECIIEUNBAECTCS
00BEIMHEHNEM UX B OJIHY TPaH3aKIIMIO.

Tpanzakyuu npeCTaBISIOT COOOM IPYIIBI ACUCTBUM, 00IaJar0IINE CIECTYIONIUM HA00pOM
CBOMCTB.

o Amomapnocmo (atomicity). JIns okpy>KeHHsI TpaH3aKIIMs HeJleTuMa — OHa JI00
BBIMOJIHACTCS LIETMKOM, JTHOO HU OJTHO M3 ICHCTBHIA TPaH3aKIIUU HE BBIIOJHSICTCS.
I[pyrlxle MponeCChbl HC UMCIOT AOCTYIIA K IMTPOMEKYTOYHBIM PE3YyJIbTaTaM TPAaH3aKIIHH.

e Henpomueopeuusocmy (consistency). TpaH3akuus He HapyIllaeT UHBAPUAHTOB U
OTPaHUYECHUH IEJIOCTHOCTH JAHHBIX CUCTEMBI.

o U3zonuposannocmy (isolation). OTHOBPEMEHHO MPOUCXOASAIINE TPAH3AKLIUU HE BIUSIOT
JpYT Ha JIpyra. DTO 03HAYAET, YTO HECKOIBKO TPAH3AKIMH, BHIIOITHABIINXCS
napaieNibHO, IPOU3BOIAT TaKOM CyMMapHbIi 3¢ (dekT, Kak OyATO OHH BBINOJIHSIINCH B
HEKOTOPOi mocnenoBarenbHocTH. Cama 3Ta OCIeI0BaTeIbHOCTD ONPEIeIIseTCs
BHYTPEHHUMH MEXaHU3MaMHU PEAN3alUU TPAH3aKIHi{. ITO CBOWCTBO TaKXKe HA3bIBAIOT



cepuanuzyemocmyio TpaH3aKIUN, TOCKOJIbKY JIF00O0M CLieHapHUil UX BBIITOJIHEHUS
SKBHUBAJICHTEH HEKOTOPOH MX MOCIEA0BATEIHLHOCTH HIIA CEPUU.

o Jloneoseunocmo (durability). Tlocie 3aBepIieHus TpaH3aKIMK ClICTaHHBIC €10
W3MEHEHUS CTAHOBATCS MOCTOSHHBIMH U JOCTYITHBIMU JIJIS1 BBIMIOTHSIEMbIX B
JanpHemeM onepanuid. Eciau TpaH3akmus 3aBepiiniack, HIKakue cOOM He MOTYT
OTMEHUTH PE3yJIbTaThl €€ PaOOTHI.

ITo mepBbIM OyKBaM aHTTTUICKUX TEPMHUHOB JJIsl 3TUX CBOMCTB MX yacTo Ha3biBaoT ACID.

CroiictBamu ACID Bo Bcelt oHOTE 001a1a0T TaK Ha3blBaeMble niockue mpauzaxyuu (flat
transactions), CaMbIil pacpOCTPaHEHHBIN BapUaHT TpaH3akiuid. THorma Tpedyercs ropasno
0oJee ClI0)KHOE MOBEJCHHE, B paMKaX KOTOPOT0 HYKHO YMETb BBIINOIHATh HJIM OTMEHAThH TOJIBKO
4acTh ONEpPalMi B COCTABE TPAH3AKIUN; ITPOLiECCaM, HE YYaCTBYIOIMM B TPaH3aKLUH, HYKHO
YMETb MOJIYYUTh €€ IPOMEXKYTOUHBIE pe3ysIbTaThl. COKpBITHE IPOMEKYTOUHBIX PE3YJIbTATOB
94acTO HAKJIA/IbIBAET CIUIIKOM CHIIbHBIC OTpaHHUYEHHS HA paOOTy CHCTEMBI, €CITU TPAH3AKIIHS
IPOI0JIKAETCS 3aMETHOE BpeMsl (2 MHOT/a UX BBINOJHEHUE TpeOyeT HeCKoIbKUX Mecsues!). s
pelIeHNs TaKuX 3a7a4 IPUMEHSIOTCSI MEXaHU3MBI, JJOMYCKAOILIUE BIOKEHHOCTh TPAH3aKIIUH
JpyT B Ipyra, JUIMHHbIE TPaH3aKLHHU, TIO3BOJIAIOLIUE TOTY4YaTh JOCTYII K CBOMM
IIPOMEXYTOUHBIM pe3ysbTaraM, U Ip.

OHUM U3 IUPOKO PACTIPOCTPAHEHHBIX BUIOB IPOTPAMMHOT0 00ECTICUSHHUS IS
MIPOMEKYTOUHOTO YPOBHSI SIBISIOTCSI MOHUMOPbL MPAH3aKyull (transaction monitors),
oOecrneurBaroIIie BIIIOJHEHUE YAATIEHHBIX BBI30BOB MIPOLIEAYP C MOAIEPKKON TpaH3aKIUH.
Takue TpaH3aKIMK YacTO HA3bIBAIOT PACHPEOeIeHHbIMU.

JInst opraHu3anyy TpaH3aKUui HEOOXOUM KOOPOUHAMOP, KOTOPBIN TOTydaeT HH(pOpMaInio
000 BceX yJacTBYIOUIMX B TPAH3AKIMH JCHCTBUSAX U 00ECIIEYNBACT €€ aTOMAapPHOCTb U
U30JIMPOBAaHHOCTb OT APYTUX MporeccoB. OOBIYHO TPaH3aKIMK PEATU3YIOTCS IIPU ITOMOLIH
IPUMHUTHBOB, TO3BOJIIIONINX HAYAmMb MPAH3AKYUI0, 3d6epuiums ee YycnewHo (commit), ¢
COXpaHEHHUEM BCeX CJIeTaHHbIX U3MEHEHUN, U omKkamums mpauzaxyuto (rollback), orMeHuB Bce
BBITTOJIHEHHBIE B €€ paMKax JIeHCTBUSI.
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[IpuMHUTHUB «HaYaTh TPaH3aKLHIO» COOOIIAET KOOPINHATOPY O HEOOXOAMMOCTH CO3/1aTh
HOBYIO TPaH3aKI1I0, 3apETUCTPUPOBATh HAYABIIHNM €€ 00bEKT KaK yUaCTHHUKA U MepeaTh eMy
uaeHTHQHUKATOp TpaH3akuuu. [Ipu nepenayde yrnpapieHus (B TOM YUCIIE C TOMOIIBIO yIAJIEHHOTO
BBI30Ba METO/1a) YYACTHUK TPAH3aKILUH N€peIacT BMECTE C OOBIYHBIMU JaHHBIMU €€
uneHTudukarop. KoMmnoneHt, oneparyst KOTOporo OblIa BbI3BaHA B paMKax TPAH3AKIIHH,
coo01IaeT KOOPAMHATOPY UACHTU(UKATOP TPAH3AKIMH C TEM, YTOOBI KOOPIUHATOP
3aperucTpUpoOBal U €ro KaK y4aCTHHUKA 3TOM e TpaH3aKIHH.

Ecnu OIVH U3 YYaCTHHUKOB HEC MOJKCT BBIIIOJIHUTL CBOIO OIICpAalHIO, BBIMIOJIHACTCA OTKAT
TPpaH3aKIHUU. HpI/I 9TOM KOOPAHWHATOP PACChUIACT BCECM 3apCTUCTPUPOBAHHBIM YUACTHHUKAM
COO6HICHI/DI 0 H606XOILI/IMOCTI/I OTMCHHUTD BBLIITOJITHCHHBIC UMW PAHEC I[GflCTBI/ISI.

Ecnu BbI3bIBaETCSI NPUMUTHB «3aBEPUINTH TPAH3AKIINIO», KOOPAUHATOP BHIIOIHIET
HEKOTOPBIA MPOTOKOJI OATBEPKICHHS, YTOOBI yOSUTHCS, UTO BCE YYACTHUKH BBHIIOIHUIIN CBOU
JEHCTBUS YCIEIIHO M MOXKHO OTKPBITh pe3yJbTaThl TPAaH3aKLMHU Ul BHeLIHero mupa. Hanbonee
LIMPOKO HUCIIOJIb3YETCS HPOMOKOJ 08yxXgha3znozo noomeepiicoenusn (Two-phase Commit
Protocol, 2PC) [3,4], KOTOPBIH COCTOUT B CIEAYIOIIEM.

1. KoopauHatop mochuTIaeT KaxkJI0My KOMIIOHEHTY-YYaCTHUKY TPaH3aKIIMH 3aIpocC O
MOATBEPKIACHUU YCIIEUTHOCTH €ro IeUCTBUM.

2. Ecnu naHHBI KOMIIOHEHT BBITTOJIHWI CBOKO YacTh ONEpaIuii YCIEIHO, OH
BO3BpaIIacT KOOPIUHATOPY MOATBEPIKICHHUE.
Hnaue, oH nocweuI1aeT COOOIIEHHE 00 OIINOKE.

3. Koopaunatop coOupaet moATBEPKICHUS BCEX YUaCTHUKOB, U €CITU BCE
3apEeTUCTPUPOBAHHBIC YUACTHUKHU TPAH3AKIIMHU MPUCHUIAIOT MTOATBEPKIACHUS
YCHEUIHOCTH, PACCHUIAET UM COOOIICHHE O MOATBEPKICHUH TPAH3AKIIUU B IIEJIOM.
Ecim xoTst ObI OJTMH YYaCTHHK TPUCITAT COOOIIEHUE 00 ONMTMOKE HITH HE OTBETHII B
pamMKax 3aJaHHOTO BPEMEHH, KOOPIMHATOP pacchliaeT COOOIIEHHE 0 HEOOXOIUMOCTH
OTMEHHUTH TPAH3AKIIHIO.

4. Kaxnaplil y4acTHHK, ITOJIy4YUB COOOIIEHNE O TIOATBEPKICHUH TPAH3aKLIUHU B 1IEJIOM,
COXpaHsET JOKAJIbHBIE U3MEHEHUS, CACIIaHHBIE B pAMKaX TPAH3aKLUH.
Ecnu sxe oH noiny4uts cooOIieHne 06 OTMEHE TpaH3aKIMH, OH OTMEHSET JOKaJIbHbIe
U3MECHEHUS.

AHaJor npoTokoja AByX(}a3zHOTo MOATBEPKICHHUS UCIIONB3YETCS, HAIPUMED, B
KOMIIOHEHTHOM Mojenu JavaBeans 11 omoBelieHus 00 U3MEHEHHSIX CBOMCTB KOMIIOHEHTA,
KOTOpbIE€ HEKOTOPbIE U3 KOMIIOHCHTOB-TTOAMCYUKOB, OTMIOBEIIAEMBIX 00 ITHX U3MEHEHUSX,
MOTYT OTMEHUTH [5,6]. [Ipu 3TOM 10 BHECEHUS U3MEHEHUN O HUX HAJI0 OMOBECTUTH C MOMOIIIBIO
MeTojia vetoableChange () unrepdeiica java.beans.VetoableChangeListener. Eciu xots
OBl OJTMH M3 TIOJIMUCYUKOB TPeOYyET OTMEHUTh U3MEHEHHE C TTIOMOIIBIO CO3/IaHUS UCKITIOUCHHUS
THIA java.beans.PropertyVetoException, ero Hao OTKaTUTh, OIIOBECTHB 00 3TOM
OCTaJILHBIX TOAMUCYNKOB. EClH jke Bce COTIacHbBI, TO MOCJIC BHECCHUS H3MECHEHU 0 HUX, KaK 00
yKe CHIeJIaHHBIX, OTIOBEIIAIOT C TIOMOIIBI0 MeTo1a propertyChange() unrepdeiica
jJava.beans.PropertyChangeListener.
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