9. YnpaBneHue pacnpegereHHbIMU AaHHbIMU

C YIPaAaBICHUCM JAHHBIMH B PACIPCACIICHHBIX CUCTCMAX CBA3AHBI CICAYIOIIUC BC
I'PpYIIIbI HpO6J’IeM: noAACPKKa COOTBCTCTBUA BI[ BHOCUMBIM H3MCHCHUAM H
obecrieueHrue COBMECTHOTO A0CTYyIIa HCCKOJIBKUX MOJb30BaTENICH K O6H_[I/IM JaHHBIM.

§9.1 Honnepxkka coorBercTBUs B/l BHOCUMBIM H3MEHEHUSAM

B coBpeMeHHBIX pacnpefeNieHHbIX CcUcTeMax HWHGOpMAIKs MOXET XpPaHUThCA
YyeHmpanuzoeano WIM  Oeyenmpanuzogano. B mepBom ciydae mpoOiemMbl
UICHTUYHOCTU TPEACTaBICHUs HMHPOpMAIMK JJs BCEX IIOJIb3oBaTelied He
CYLIECTBYET, TaK KakK BCE IMOCJIEHUE HM3MEHEHHUs XpaHsaTcsi B ogHOM Mecrte. Ha
MpaKTUKe dYaile HHPOpMalus H3MEHSAETCS OJHOBPEMEHHO B HECKOJIBKUX y3iaXxX
pacnpeieIeHHON BBIYMCIUTENbHON cucTeMbl. B 3TOM cilydae BO3HHMKaeT mpodiieMa
KOHTPOJISI 32 BCEMU MH3MEHEHUsS MM UHGOpPMAlMM U TPEOCTaBICHUS €€ B
JIOCTOBEPHOM BUJI€ BCEM IOJIb30BATEIISM.

CylecTBYIOT J1B€ OCHOBHBIE TEXHOJIOTMM JEUEHTPAIW30BaHHOTO ymnpasieHus b/I:

pacnpeoenennvix BJ[ (Distributed Database) u mupasicuposarnus, v penauxayuu,
bJ] (Data Replication).

Pacnpeoenennaa bB/I cocToUT M3 HECKOJNBKUX (PparMEHTOB, pa3MEIICHHBIX Ha
pa3HBIX y3JlaX CETH M, BO3MOXHO, yrnpasisieMbiXx pasHbiMu CYBJl. C Touku 3peHus
porpaMM M IMoJib30BaTesel, oOpariatoniuxcs K pacnpeneneHHoit bJI, mocnenuss
BOCIIPUHUMAETCS Kak eauHas jJokanpHas bJl. B kauecTBe npuMepa MOKHO IPUBECTH
pacripesieJIeHHbI OMOIMOTEUHBIM KaTaior, (DaKkTUYeCKH OOBEAMHSIOMMN B cede
HECKOJIbKO KaTaJIOrOB OTJEIbHBIX OMOIMOTEK (KOTOpPbIE MOTYT OBITh PacIOJIOKEHBI
JaXxe B pa3HbIX Topojaax). B vactHoctu, Tak opranuzosan kataior [ TIHTh CO PAH.

Nudopmaiiust 0 MeCTOMOIOKEHUHU KaXA0W U3 yacteu pacnpenenaeHnon bl u apyras
ciyxeOHast H(pOpMAaIUS XPaHUTCS B TaK HA3bIBAEMOM 27100AIbHOM C08Ape OAHHbIX.
B o6mieM ciydae 3TOT CiI0Baph MOXKET XPAHUTHCS HAa OJTHOM U3 Y3JIOB UJIU TOXKE OBIThH
pacrpeeIeHHbIM.

Jlist obecrieueHHuss KOPPEKTHOrO JOCTyma K pacnpeneneHHoil B[ B coBpeMeHHBIX
CUCTEMax 4Yallle BCEro MPUMEHSETCS MPOTOKON (METON) Oeyxgpaznoii puxcayuu
mpanzaxkyuii (two-phase commit). CyTb 3TOTO METOAA COCTOUT B JBYXITAIHOM
CUHXPOHU3ALMU BBIIOJIHAEMbIX M3MEHEHMH Ha BCEX 3aJEHCTBOBAHHBIX y3iax. Ha
MIEPBOM 3Tarle B y3jax CEeTH MPOU3BOJATCA U3MEHEeHHUs (1oka oOpaTumsbie) B ux BJI, o
YeM IMOCHLIAIOTCS YBEJIOMJICHUSI KOMIIOHEHTY CUCTEMBI, YIPABIISIIONIEMY 00paboTKOM
pacupeelICHHbIX TPAH3AKIUN.

Ha BTopom stare, mojgy4uB OT BCEX Y3JIOB COOOIIEHUS O MPABUILHOCTH BBITOTHEHUS
omepanuii (4TO CBUIETEIBCTBYET 00 OTCYTCTBMHM COOEB W OTKAa30B ammapaTHO-
MPOTPaMMHOTO 00ECIIEUYEHHsI), YINPABIAIONIMNA KOMIIOHEHT BBIJAET BCEM Yy3JilaM
KoMaHay dukcanuu u3MeHeHui. Ilociae 3Toro TpaH3akiusl CYMTACTCS 3aBEPIICHHOM,
a ee pe3yJbTaT HeOOPATUMBIM.



OCHOBHBIM JOCTOMHCTBOM MOJEIM pacnpeneneHHot bJl sBusercs To, dYTO
MOJIb30BAaTeNId BCEX Y3JIOB (MIPU HUCIPaBHBIX KOMMYHHMKALIMOHHBIX CPEACTBAX)
[oJy4yaroT HH(POpMaLMI0O C YYETOM BCeX [MOCJIEIHUX U3MeHeHuil. Btopoe
JOCTOMHCTBO COCTOMT B OJKOHOMHOM  HCIOJIb30BAaHMM  BHEUIHEH  NaMATH
KOMITIBIOTEPOB, YTO MO3BOJISIET OpraHn30BbiBaTh b/l 6onbmnx 00beMOoB.

K HenmocratkamM Mopenu pacnpeneneHHod bJ] oTHocuTcs crenyromiee: KecTKue
TpeOOBaHUA K TPOM3BOJUTEIBHOCTH W HAJACKHOCTH KAaHAJIOB CBS3M, a TaKXKe
OoJbllie 3aTpaThl KOMMYHUKAIIMOHHBIX WU BBIYUCIUTEIBHBIX PECYPCOB HU3-3a HUX
CBA3bIBAHUSI Ha BCE BpeMsl BBINOJHEHUs] TpaH3akuui. [Ipy WHTEHCHUBHBIX
oOpamieHusix k pacnpeneneHHoil b/, 6onpiiom yucie B3aMMOIEHCTBYIOIIUX Y3JI0B,
HU3KOCKOPOCTHBIX M HEHAJEKHBIX KaHajax CBs3M 00paOOTKa 3ampocoB MO ITOM
CXEME CTAaHOBUTCS MPAKTUUECKU HEBO3MOXKHOM.

Mopens mupasicuposéanus O0aHHBIX, B OTIUYUE OT TEXHOJIOTMU PACIPEIEIICHHBIX
b1, npenmnonaraet nyoiupoBaHue JaHHBIX (CO3/IaHUE TOYHBIX KOMUI) B y3JIaX CETH.

Jlanaple Bcerga oOpabaThIBaroTCsl Kak OOBIYHBIE JIOKanmbHBIC. [lommepikky
UJACHTUYHOCTH KOMUW Jpyr ApPYyry B AaCHHXPOHHOM peXHME OOecrednBacT
KOMIIOHEHT CHUCTEMbI, Ha3bIBaeMblil peniuxkamopom (replicator). Ilpu stom mexnay
y3JlaMHd CETH MOTYT TepeaBaThCsl KaK OTICNIbHbIE W3MEHEHUS, TaK W TPYIIIBI
u3MeHeHui. B TedeHne HekoToporo BpemeHu komuu bJ] MOTyT oTiamdatbcs Apyr ot
apyra.

K OCHOBHBIM [OCTOMHCTBAM MOJCIH THpaxkupoBanuss bJl (B cpaBHeHHH C
MPEIbIIYIIeH MOJENbI0) OTHOCSTCS: 0oJiee BBICOKAass CKOPOCTh JIOCTYIA K JTaHHBIM,
TaK KaKk OHM BCEr/a €CTh B y3JI€; CYIIECTBEHHOE YMEHBIIICHHE IepPeIaBacMoro o
KaHaJlaM CBSI3M TOTOKa WH(GOpMAIUH, MOCKOJIbKY MPOUCXOJUT Teperada He BCeX
orepanuii T0CTyna K JaHHBIM, a TOJIbKO n3MeHeHni B b/l; moBbIlIeHne HaAC)KHOCTH
MEXaHM3MOB JIOCTYyTa K paclpeeICHHBIM JaHHBIM, IIOCKOJIbKY HApYIIICHHUE CBS3H HE
MPUBOAUT K TMOTEpPE PabOTOCIOCOOHOCTH CHUCTEMBI (mpennosaraetcs Oydepuzanus
MOTOKAa W3MEHEHWH, TO3BOJSIONMAs KOPPEKTHO BO30OHOBHTH paboOTy TMocie
BOCCTAQHOBJICHUS CBSI3N).

OCHOBHOW HEOCTAaTOK MOJENM TUpakupoBaHuss b/ 3akmrouaercs B TOM, YTO Ha
HEKOTOPOM HHTEPBAJIE BPEMEHU BO3MOXXHO «pacxoxiaeHue» konui bJI. Ecion
OTMEUYEHHBIM HEIOCTATOK HEKPUTUYEH JUISl IIPUKJIAAHBIX 3a7a4, TO IIPEATIOYTUTEIBHO
MMETh CXEeMY C TUpakupoBanueM b/I.

§9.2 doctyn K 001IMM TaHHBIM

[Ipu oOcnyxuBaHuM oOpamieHUuil K OOIIMM JaHHBIM cpenctBa yrpanieHus bJl
JIOJKHBI oOecreunBaTh 10 KpailHell Mepe JBa OCHOBHBIX METOJa JOCTYyIa:
MOHOTIOTBHOM M KOJUIEKTUBHBIM. OCHOBHBIMU OOBEKTaMH AOCTyNa B Pa3IUYHBIX
cucTeMax MOryT ObITh LenukoM bJl, oTaenbHble TaOIUIIbl, 3aUcH, TOJs 3anucei. B
CYB/, npenocTaBisitoniux BO3MOXKHOCTb Pa3pabOTKHU, O0BEKTaMH JOCTyIa TaKKe



MOTYT BBICTYNaTh CHEIU(UKAIMM OTYETOB M HKpPAaHHBIX (HOpM, 3ampochl U
IIPOTrPaMMBl.

Monononshutii 1OCTYl OOBIYHO HUCIIONB3YETCS B ABYX CIIyYasix:

® BO-TIEPBBIX, KOT/la TpeOyeTcs UCKIIOUUTh JAOCTYI K 00bEKTaM CO CTOPOHBI
ApYyruX TMOJIb30BaTeNe (HampuMmep, nNpu padoTe ¢ KOH(PUACHIHATLHON
uHpopmarmein);

® BO-BTOPBIX, KOIZJa IPOU3BOAATCA omeemcmeeHuvle onepauuu ¢ bJl, He
JOIyCKAIOIINE APYTUX AECUCTBUM, HAIIPUMED, U3MEHEHUE CTPYKTYphl bJI.

B mepBoM ciydae moib30BaTENbh C NOMOMIBIO AWANOroBbix cpeacts CYB/[ mm
MIPUKIIATHON TMPOTpaMMbl YCTaHABIMBACT SIBHYIO 0.10Kuposky. Bo BTopoMm ciydae
MOJI30BATENIb TOXKE MOXKET YCTAaHOBUTH SIBHYIO OJOKHPOBKY, JIMOO TMOJIOKUTHCS HA
CVYB/. Iocnenusisi 00bIMHO aBTOMATUYECKH yCTaHABIMUBAET HesiBHYIO (06€3 BemoMma
MOJIH30BATEIIS WA MPUII0KEHHUS) OJIOKUPOBKY, €CITU ATO HEOOXOAUMO.

B pexume konnekmuenozo Odocmyna TonHas OJIOKMPOBKA Ha WCIOIb3yeMbIe
O00OBEKTHI, KaK IMPaBWJIO, HEC yCTaHaBIMBaeTCsA. KOJUIGKTUBHBIN JTOCTYN BO3MOJKCH,
HampyuMep, TpPH OJHOBPEMEHHOM TNpocMOoTpe TaOmwi. [lOonmbITKH TMOJYyYHTH
MOHOIIOIBHBIA  JOCTYIT K OOBEKTaM KOJUICKTUBHOTO JOCTYIA JOJDKHBI OBITH
npecedeHpl. Hampumep, B CHUTyalluu KOTJIa OJHHM WM HECKOJIBKO TOJb30BaTelCh
NPOCMAaTPUBAIOT TAaOJMIy, a APYroil MOJb30BaTeNh COOMPAETCS YAAIUTH ITY KE
Ta0IuIy.

Jns opraHuzaumu KoJuieKTuBHOTO jaoctyna B CYBJl mpumensiercs mexanusm
010kupoeoK. CyTh OJIOKUPOBKH COCTOMT B TOM, UYTO Ha BPEMS BBIIOJTHEHUS KaKOU-
nu6o omepanuu B BJl mocTym K HMCHONB3yeMOMY OOBEKTY CO CTOPOHBI JIPYTUX
nmoTpeduTeNied BpPEeMEHHO 3ampeliaeTcs Wi orpaHuduBaercs. Hampumep, mnpu
KOIMMUPOBAHUM TaOJIUILI OHA OJOKHUPYETCSs OT HM3MEHEHHS, XOTS U Pa3pelieHo
IIPOCMAaTPUBATh €€ CONEPKUMOE.

PaccMoTprM HEKOTOPBIN TUIHYHBIN HAOOP OJIOKUPOBOK. B KOHKPETHBIX MpOrpaMMax
CXeMbl OJOKMpOBaHMS OOBEKTOB MOTYT OTIMYAThCS OT OMHUChIBaeMoOW. Brinenum
YyeTbipe BHUAA OJOKHUPOBOK, IEPEUHUCICHHbIE B TOpSAJKE YOBIBAaHUS CTPOTrOCTU
OTpaHWYEHUN HA BO3MOYKHBIE JEHCTBHUS:

e rojHas OJIOKUPOBKA;
e OJOKHUPOBKA OT 3aIUCH;
® TIpeIOXpaHSIONIas OJOKUPOBKA OT 3aIHCH;
® TIPEIOXpPAHSIONIAS MMOJIHAS OJIOKHPOBKA.
Ilonnas 6nokuposka. (O3HA4aeT TONHOE 3amlpelieHHe BCAKUX ONepanuil Haj

OCHOBHBIMU O00BEKTaMHM (TaOJIUIIAMH, OTYETAMH U SKpaHHBIMU dopMaMu). DTOT BUJ
OJIOKMPOBKU OOBIYHO MTPUMEHSIETCS PU U3MEHEHHUH CTPYKTYPhI TaOJIHIIBI.



bnoxuposxa om 3anucu. HakmanpiBaeTcs B cllydasX, KOTJa MOXHO HCIIOJb30BaTh
Tabnuiy, Mo 0e3 M3MEHEHUS €€ CTPYKTYPBl MU COACPKUMOro. Takas OJOKMpOBKa
MPUMEHSETCS, HAlpUMEp, TMPU BBHIMOJHECHUU OIEpaIluu CIWSHHUS JTaHHBIX U3 JBYX
Ta0IHUII.

IIpeooxpansaiowas orokuposexka om 3anucu. IlpenoxpanseT oOBEKT OT HAIOXKEHHS Ha
HEro CO CTOPOHBI JPYTUX ONEpaluil MOJHOTHI OJIOKUPOBKH, JIMOO OJIOKUPOBKH OT
3amucH. DTOT BUJ OJOKUPOBKHU MO3BOJIAET TOMY, KTO PaHbIE «3aXBaTHI» OOBEKT,
YCIICIIHO 3aBeplInTh Moaudukanuio oObekTa. [Ipemoxpanstomas OJOKUPOBKA OT
3aMKicH COBMECTHMMA C aHAJIOTUYHOM OJIOKHPOBKOM (MpeaoXpaHsiomed 0JI0KUPpOBKOM
OT 3allMCH), a TaKXKe C MpeAoXpaHstomel MnonHol OnokupoBkoil. IIpumepom
HEOOXOJIUMOCTH HCIIOIb30BaHUS ATOU OJIOKUPOBKHU SIBISIETCS PEXUM COBMECTHOTO
peAaKTUPOBaHUS TaOIUIBI HECKOJIBKUMU MOJIb30BaTEIISIMU

IIpedoxpanaiowas noanas Onokuposxa. llpenoxpaHseT OOBEKT OT HaJOXKEHUS Ha
HETO CO CTOPOHBI APYTHUX ONepaluii TOJBKO MOJTHOW OiokupoBku. OOecreunBaeT
MaKCHMaJbHBIH yPOBEHh COBMECTHOTO MCIIOIB30BaHM 00BEKTOB. Takas OJIOKHpPOBKa
MOJKET UCTOJB30BaThCS, HApUMeEp, ISl 00ecreYeHns: OAHOBPEMEHHOTO MPOCMOTpa
HECKOJIbKIMH TIOJIb30BaTeNIIMH  OMHOW Tabnumpl. B rpynme momb3oBaTenei,
paboTaromux ¢ OJHON TaOnuIeH, 3Ta OJOKMPOBKA HE MO3BOJIUT HUKOMY M3MEHHTD
CTPYKTYypy 00111e# TabauIIbI.

HpI/I HCSaBepHICHHOﬁ oricpannnu ¢ HCKOTOPbIM 00BEKTOM H 3allpOCC Ha BBIMIOJIHCHUC
HOBOH oncpanunu € I9THM KC 00BEKTOM MMPOU3BOAUTCA IIOIBITKA 3TH OIICpallun
COBMCCTUTH. COBMCH_ICHI/IC BO3MOXHO TOoraa, Koraa COBMCCTHMBIMH OKa3bIBAIOTCHA
6JIOKI/IpOBKI/I, HaKJIaAbIBACMbIC KOHKYPHUPYIOIIIUMU OIICPALUAMU.

B otHOmIeHun MCPCUYNUCIICHHBIX BBIIIC YCTHIPCX 6J'IOKI/IpOBOK I[CﬁCTB}’I-OT ClIcayromue
npasuia coemeuieHun:

® [pU HAJIWYUU TOJTHON OJIOKMPOBKU HaJ OOBEKTOM HEJIb3S MPOU3BOJAUTH
orepaliu, MPUBOAIINE XOTS Obl K OJTHOMY M3 BUJIOB OJIOKUPOBOK (ITOJTHAs
0JIOKMPOBKA HECOBMECTUMA HH C KaKOU JIPyrod OJIOKUPOBKOM );

e (JIOKMpOBKa OT 3alKMCH COBMECTHMMa C AaHAJIOTMYHOM OJIOKUPOBKOW U
MIpEeOXPaHSIONIEH TTOJTHOU OJIOKUPOBKOM;

e [peaoxpaHsonias OJOKUPOBKA OT 3alMCU COBMECTHMMA ¢ 0O0€UMH BUIAMU
MpeI0XPaHIIONHNX OJIOKHPOBOK;

® IpeJOoXpaHsmoIlas IMOJHas  OJOKMpPOBKAa COBMECTHMA CO  BCEMHU
0JIOKUPOBKAMH, KPOME TOJIHOM.

O6piyHo B CYBJ] kaxpaoir u3 BeimonHsieMbix ¢ bJl omepamuii coOTBETCTBYET
OTpeJIeNIeHHbI BU OJIOKUPOBKH, KOTOPYIO 3Ta OIepalnusi HaKiIaJblBaeT Ha OOBEKT.
[Tonb3oBatensim coBpemeHHblx CYB/I, paboTalomuM B MHTEPAKTUBHOM PEKUME, HE
HY’)KHO TOMHUTb BC€ TOHKOCTM MeXaHH3Ma OJOKUPOBKH, IOCKOJIbKY CHCTEMA
JOCTaTOYHO «Pa3yMHO» OCYLIECTBIIIET ABTOMAaTHUECKOE OJIOKMPOBAHUE BO BCEX
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cilydasix, Kkorjga ato tpebdyercs. Ilpu sTom cuctema cama CTPEMHTCS NPEAOCTaBUTh
BCEM IIOJb30BaTesIM  HauOosiee CBOOOAHBIM gocTyn K oObektam. llpum
HEOOXOMMOCTH  TOJb30BAaTE€Ib M  HPOTPAMMHUCT MOXKET  BOCIOJIb30BATHCSA
KOMaHJHBIMU WJIM SI3BIKOBBIMH CPEJCTBAMM SBHOTO OIpEAENIeHUs OJOKUPOBOK.
Hanpumep, B CYBJl Paradox myis siBHOTO OJOKMpOBaHUS OTIEIBHOM 3allUCH BO
BpeMs peIaKTUPOBaHMs TaOIUIBI UcTIoNb3yeTcss koManaa Record Lock.

§9.3 Tynukn

Ecnu He ynpaBisiTh AOCTYNOM K COBMECTHO HMCHOJB3YEMbIM OOBEKTaM, TO MEXIY
NOTPEOUTENSIMU  PECYPCOB MOTYT BO3HMKATh TYNHKOBbIE CHUTyalud (KIMHYH,
«CMepTenbHble  00BATHUA» WKW  OnokupoBku). Clenyer oOTaWYaTh IOHSATHE
OJIOKUPOBKHU B CMBICIIE KOHTPOJI JIOCTyNa K 0ObeKTaM OT OJIOKUPOBKU B CMBICIIE
TYIUKOBOTO COOBITHSI.

CymiecTByeT JBa OCHOBHBIX BHIa TYNMUKOB: 83aumusie (deadlock) u oonocmoponnue
(livelock).

[IpocTeiimuM ciydaeM 63aumMHoz0 mMyRnuKa SIBISCTCS CUTyallus, KOTJa KaXIbli U3
JBYX TIOJIb30BATEICH CTPEMHTCS 3aXBaTUTh JaHHBIC, YXKE 3aXBAUCHHBIC JPYTUM
nmoJib3oBaTesieM (pucyHok la). B 3Toi cuTyanmmm ToJib30BaTeNb | KJOeT
0cBOOOXIeHHS pecypca N, B TO BpeMs KakK MOJIb30BaTENb 2 0XKHUIaeT OCBOOOKICHUS
oT 3axBaTa pecypca M. CiemoBaTelbHO, HHKTO M3 HHUX HE MOXET MPOJIOJDKUTH
pabory.

B npeiicTBuTENBHOCTHM MOTYT BO3HUKATh M 0Oo0Jiee CIOXKHBIE CHUTYyallMHd, KOTIJa
BBINOJIHSIOTCS 0OpalleHus Tpex U 0ojiee Mojab30BaTeNel K HECKOJIbKUM PECYpCaM.
[Ipumep oaHOM M3 TaAKUX CUTYyallUi MIPUBEJEH Ha pUCYHKE 10.

MNonb3oBaTtens 1 MNonb3soBaTtens 1 MNonb3oBaTenb 3
3axsat . TpebosaHve
pecypca \\ pecypca ) ,v:\
p v d IRENRE |

MNonb3oBaTenb 2 Nonb3oBaTenb 2

a) 6)
PucyHok 1 — lNprmepbl B3aMMHbIX TYNWKOB B pacnpeneneHHbix b
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OoHocmopoxHHull mynuk BO3HUKAET B CIydae TPeOOBaHUS MOJIYYUTh MOHOTOJbHBIN
JOCTYII K HEKOTOPOMY PECYpPCY KaK TOJIBKO OH CTaHET AOCTYIHBIM U HEBO3MOXKHOCTH
yIIOBJIETBOPUTH 3TO TpeOOBaHUE.

Cuctembl ympaBieHus: pacnpeneieHHbiMu  bJl, o4eBHUIHO, JOJKHBI HMETh
COOTBETCTBYIOIIIUE CPENICTBA OOHAPYKEHUSI WJIM TMPEIOTBpaIleHUs KOH(PIUKTOB, a
TaKKe pa3pelieHus: BO3HUKAONUMX KOH(IUKTOB. OnHON U3 Hanbojee CI0XKHBIX
SBJISIETCS 3a/ladya YCTpaHEHUsT KOH(JIMKTOB B HEOJHOPOJHBIX CHCTEMax B Ciyyae,
€CIM HEeKOoTopas MporpamMma He oOpabaThiBaeT WM 00pabaTbiBaeT HEKOPPEKTHO
curHajibl (YBEJIOMJICHHS) O Haluuuud KOH(IUKTOB. Ilpu 3TOM BakHO HE TOJIBKO
COXPaHUTh 1ETOCTHOCTh M JIOCTOBEPHOCTH JaHHBIX B pacrpeneiacHHbix bJl, HO u
BOCCTAHOBUTH BBIUUCIUTEIBHBIA TIPOIIECC, MHOTA Mapaju3yIoIIUi MoJb30BaTeIeH U
MIPOTrpaMMBbl OKHUJAHUEM YETO-TO.

[Tonp3oBaTrenu U pa3pabOTUMKHM MPUIIOKEHUN B PACHPEAEIICHHOW Cpele JOJIKHBI
npeaycMaTpuBaTh 00pabOTKy CUTHAJIOB O TYIHKaX.



