4 Mopenun v TUnbl AaHHbIX

XpaHumbie B 0a3e JaHHBIE UMEIOT OTPEICICHHYIO JIOTHYECKYIO CTPYKTYPY — HHBIMHU
CJIOBaMH, OIHUCHIBAIOTCS HEKOTOPOM MOJIENbIO TPEACTaBICHUS JaHHBIX (MOJEIBIO
nanHbixX), nognepxxuBaemoir CYB/I. K uucny kiaccH4ecKuX OTHOCSITCS CJICAYIOIINE
MOJIEIN JTaHHBIX:

® Hepapxuyeckas,
® ccTeBasd,
® pessIUOHHAS.

KpOMC TOIr0o, B ITOCJICIHUC TI'OAbI ITOABHUINCH U CTAJIU 0ojiee aKTHUBHO BHCAPATHCA Ha
MMPAKTUKEC CJIICAYIOIUEC MOACIN JaHHBIX!

¢ TIOCTpCILIOUOHHAMA,

¢ MHOI'OMCpHAa:,

L4 O6’BCKTHO-OpI/ICHTI/IpOBaHHaH.
Pa3pa6aTBIBaIOTC5I TAKKC BCCBO3MOKHBIC CUCTCMbI, OCHOBAHHBIC Ha APYTUX MOICIIAX
JAaHHbIX, PACHINPAOINX U3BCCTHBIC MOJCIIN. B ux 4mcie MOKHO Ha3BaTh OOBEKTHO-
PECILINUOHHBIC, I[CI[YKTI/IBHO-O6’BCKTHO-OpI/ICHTI/IpOBaHHBIC, CCMAaHTHNYCCKHUC,
KOHICIITYAJIbHBIC W OPUCHTHUPOBAHHBLIC MOICIIN. HCKOTOpBIe Hn3 JTHUX MOI[GHCI;'I
CIyXXaT I MHTCTPAllUuU 0as JaHHBIX, 0a3 3HaHMI U SI3BIKOB MporpaMMupOBaHUA. B
HCKOTOPBIX CYBI[ MOAACPKHUBACTCA OJHOBPCMCHHO HECCKOJIBKO MO):[CJICfI JaHHBIX.

§4.1 Uepapxuueckass MOIeJb

B umepapxudeckodi MoJeau CBS3M MEXKIY JaHHBIMH MOYXXHO OITMCATh C ITOMOIIIBIO
YIIOPSIIOYeHHOTO Tpada (Wi JaepeBa). YTIPOIIEHHO IMPEACTABICHUE CBSI3EH MEXTY
JTAHHBIMU B HEPAPXUUYECKONU MOJIETTH TT0Ka3aHo Ha pucyHke 1 (ctp. 10 mocobus).

V4 ) VA NN

PucyHok 1 — lNpeacraBneHune cBs3en B epapxmieckon mogenu

Jlns onmcaHusi CTPYKTYpbl (CXembl) uepapxudeckod b/ Ha HEKOTOpOM sI3bIKE
MPOrPAMMHPOBAHUS UCTIONB3YETCS TUIT JAHHBIX «IEPEBOY.

Tun «aepeBo» CX0XK € TUINAMU JAHHBIX «CTPYKTypa» SI3bIKOB MPOTPAMMHUPOBAHUS
[UI/1 u Cu u «3anuce» s3bika [lackanb. B HUX gomyckaeTcs BIOKEHHOCTh THUIIOB,
KQXIbII U3 KOTOPBIX HAXOJIUTCSI HA HEKOTOPOM YPOBHE.
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Tun «gepeBo» sABHSETCS COCTaBHBIM. Kakaplii W3 DIIEMEHTapHBIX THIIOB,
BKITIOUEHHBIX B THIT «JEPEBO», SIBISICTCS IPOCTHIM MM COCTABHBIM THUIIOM «3AITHCH.
[Ipoctass «3amuch» COCTOUT M3 OJHOTO THUIA, HAIPUMEpP, YUCIOBOTO, a COCTaBHAs
«3aInChy 00BEANHSAET HEKOTOPYIO COBOKYIHOCTH TUIIOB, HAaIIPUMED, LIEJI0E, CTPOKY
CHUMBOJIOB U yKa3aTelb (cCchUIKy). [Ipumep THIa «aepeBo» Kak COBOKYITHOCTH THUIIOB
MoKa3aH Ha pucyHke 2 (ctp. 11 nmocobus).

OTtpen

Oto_Homep | Otg_Pasmep OT1g_3apn.
|

HavanbHukK CoTpyAHUKMN

Hauy _Homep | Hau WNma | Hau Tened. Cotp_Homep | Cotp Umsa | Cotp_3apn.

PucyHok 2 — lNMpumep Tvna «gepeBo»

Kopnegvim Ha3bIBaCTCS THI, KOTOPBIM MMEET OTYMNHEHHBIC THITHI U CaM HE SIBIISICTCS
noaTurioM. Iloouunennwiti TAN (TIOATHII) SIBISETCS NOMOMKOM TIO OTHOIICHHIO K
TUITY, KOTOPBIH BBICTYMACT ISl HETO B poJik Ipeaka (poautens). IloroMku 0JTHOTO |
TOTO K€ THIIA SBJISFOTCS OJIM3HEIIAMU IO OTHOIICHHIO JAPYT K JIPYTY.

B nenom tum «aepeBo» npeacTaBisieT co0oi HepapXuuecKu OpraHu30BaHHbBIA Ha0Op
TUIIOB «3aIUCHY.

Uepapxuyeckas bBJ mnpencraBinsger cobol  yNmopsiiOYEHHYIO  COBOKYMHOCTD
HK3EMIUISIPOB JTAHHBIX THUIA «IEPEBO» (II€PEBbEB), COAEPKAUIUX IK3EMIUISPBI THUIIA
«3anuch» (3amucu). Yacto OTHOILIECHUS POACTBA MEXKAY THIAMHU MEPEHOCIT Ha
OTHOIICHUS MEXAYy caMUMU 3anucsimu. [lons 3anucelt XpaHsaT COOCTBEHHO YMCIIOBBIE
WM CUMBOJIBHBIE 3HAUEHUSI, COCTaBIISIIOLIME OCHOBHOE conepxkanue bJ[. O0xon Bcex
AJIEeMEHTOB Hepapxuueckoi bJl 0ObIYHO NPOM3BOAMTCS CBEPXYy BHHU3 M CJIEBa
HaIpaBo.

B HCPAPXHUICCKUX CyBI[ MOJKCT UCITOJIB30BATHCA TCPMHUHOJIOTUSA, OTIIMYAOOIAsACA OT
HpHBeHCHHOﬁ. TaK, B cucteMe IMS moHATHIO «3amHCh) COOTBCTCTBYCT TCPMHUH
«CECIrMCHT», a IIoJd <«3alIMCBIO BI[» IMOHUMACTCA BCA COBOKYIIHOCTDH 3annceﬁ,
OTHOCAIIAACA K OJHOMY 3K3CMILIAPY THUIIA KACPCBO».

JlanHble B 0a3e ¢ MPUBEICHHON CXEMOW (PUCYHOK 2) MOTYT BBHITJISICTh, HAIIPUMED,
KaK MoKa3aHo Ha pucyHke 3 (ctp. 12 mocoOus).



OTtpen

3 10 50 000
HavanbHuk CoTpyAaHUKun
31 VBaHoB 0-11 32 MeTpoB 4 000
33 | Cuoopos 4 000

PucyHok 3 — [1aHHble B nepapxmyeckon 6ase

I[JISI OpraHu3aluu qbus’uquKoeo pasMCIICHUS HUCPAPXUYCCKUX HAHHBIX B IIAMATH
5BM MOT'YT UCITIOJIB30BATHCA CIICAYIOIMINC I'PYIIIIBI MCTOJOB!

¢ TIPCACTABJICHHUC JIMHEUHBIM CIIMCKOM C IIOCJICA10BATCIIbHBIM
pacripefiesieHueM naMsaTH  (agpecHas — apudMETHKa, JICBOCITUCKOBBIC
CTPYKTYPEL);

¢ TIPCACTABJICHHUC CBA3HBIMHU JIMHESUHBIMU CIIMCKaMU (MCTOI[BI,

HCIIOJIb3YIOIINE YKA3aTEeIN U CIPABOYHUKH).

K ocHOBHBIM oricpalviaAM MAHHUITYJIHUPOBAHUSA HCPAPXUYCCKU OPTaHHU30BAHHBIMU
HaHHBIMHU OTHOCATCA CIACAYIOIIHC:

® TMIOMCK yKazaHHOTo 3Kk3emiuisipa bJl (Hampumep, nepeBa co 3HaueHUEM 3 B
nose Ota_Howmep);

® 1Iepexof OT OJHOTO JEpeBa K IpyroMy;

e [iepexoJ OT OJHOM 3amucH K JAPYrod BHYTPH JepeBa (Hampumep, K
cienytouieit 3anucu tuna CoTpyaHukn);

® BCTaBKa HOBOM 3alKCH B YKa3aHHYIO MO3UIIHIO;
® yjajJcHue TEeKYIeH 3arucH | T. .

B cootBeTrcTBUM C OIPCACICHUCM THIIA «ACPCBO», MOKHO 3aKJIIIOUHUTH, YTO MCIKIAY
NpeaKaM W IMOTOMKaMH aBTOMATUYCCKU IIOAACPIKHUBACTCA KOHTPOJIb HEJIOCTHOCTHU
cBsa3eil. OcHOBHOE MMpaBWJIO KOHTPOJIA HEJIOCTHOCTHU q)OpMYJII/IpyeTCH CJICAyromumM
06pa30M: IIOTOMOK HC MOXCT CYIICCTBOBATH oe3 poauTeisl, a Yy HCKOTOPBIX
pOIII/ITCJICﬁ MOKET HE OBITh ITOTOMKOB. MeXaHM3MBI moAACPp KaHUA HECJIOCTHOCTHU
CBsI3EM MCIKAY 3aIIUCAMU PA3JIMIHBIX ICPEBHCB OTCYTCTBYIOT.

K JOCTOMHCTBAM I/IepapXH‘{CCKOﬁ MOACIM JAaHHBIX OTHOCATCA 3(1)(1)CKTI/IBHOC
HCIIoNB30Banne maMsITH OBM wm Hemnoxwe I1oKa3aTeiu BPCMCHH BBIITOJITHCHHA




OCHOBHBIX omepanuii Haj AaHHbIMU. Mepapxudeckas Mojaelb JaHHBIX yA0OHA IS
paboTHI ¢ HepAPXUUECKU YIIOPSIIOUESHHONU UHPOpMAaIHEH.

HenocraTtkom HepapXquCKOﬁ MOACIN ABIICTCA €€ T'POMO3AKOCTb IJIA 06pa6OTKI/I
I/IH(l)OpMaI_II/II/I C JOCTATOYHO CJIOXKXHBIMHU JIOTHYCCKHUMU CBA3JIMH, 4 TAKXKC CIIOKHOCTD
IIOHUMAaHUA OJIA OOBIYHOT'O IOJIB30BATEA.

Ha wuepapxuueckoil MOJENM [aHHBIX OCHOBAHO CPaBHUTEIBHO OTPAHUYECHHOE
konnuectBo CYBJI, B umciie KOTOPBIX MOXKHO Ha3BaTh 3apyOekHble cucTeMbl IMS,
PC/Focus, Team-Up u Data Edge, a takxe oteduectBeHnbie cuctembl Oxa, UHOC u
MUPUC.

§4.2 CereBasi Moaesb

CereBasi MOJENb JaHHBIX IO3BOJSET OTOOpaKaTh pPa3HOOOpPA3HBIE B3aMMOCBSI3U
DJIEMEHTOB JAaHHBIX B BHAEC NPOU3BOJBHOTO rpada, 0000mas TeM cambIM
HEepapXUYeCcKyl0 MOJeNb JaHHbIX (PUCYHOK 4, cTtp. 13 mocoOus). Haubonee moiHo
KoHIenus ceTeBbiX bJl BmepBhie Obiia u3noxkeHa B [IpennioskeHUSX TPYIIIBI
KOIAACUJI (CODASYL — Conference of Data System Languages) B 1975 rony.

O
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PucyHok 4 — [NpeactaBneHune cBs3en B CETEBON MOAENU

I[JISI OINMCaHUs CXEMBI CETEBOU BI[ HUCIIOJIB3YCTCA ABC TI'PYIIIIBI TUIIOB: «3aIIUCbhb» H
«CBSI3b». THUN «CBA3bY» OIIpCACIACTCA AJI ABYX THUIIOB «3aIllMCh»:. NIPCAKA U IIOTOMKA.
HepeMCHHBIC THIIA «CBA3b» ABJIAIOTCA 3K3CMILIAAPpAMU CBSI3CH.

CereBast BJl coctout u3 Habopa 3amuceil 1 HabOpa COOTBETCTBYIOIIMX cBsizeil. Ha
dbopMHpoBaHUE CBA3M OCOOBIX OrpaHUYEHUN He HakiaabiBaerca. FEciu B
MEpPApXUUECKUX CTPYKTYypaxX 3alHUCh-IIOTOMOK MOIJIA MUMETh TOJBKO OJHY 3aIlhCh-
MIPEAKA, TO B CETEBOM MOJEIN JAHHBIX 3alIUCh-MIOTOMOK MOYKET UMEThH MPOU3BOJIBHOE
YHUCJIO 3aMUCEeU-TIPEIKOB (CBOAHBIX POJIUTEIICH).

[Ipumep cxemsl npocteiieit ceteBor b/ mokazan Ha pucynke 5 (ctp. 14 mocoous).
Tunbel cBs3el 31ech 0003HAYCHBI HAMMUCSIMU Ha COCIHUHSIONIMX THITBI 3allACeH
JTUHUSX.



PaboTaroT B oTAene

OTtpen CoTpyaHuku Ha4vanbHuk

CocTouT U3 COTpyAHUKOB

MmeeT HavyanbHMKa

PucyHok 5 — lNpumep cxembl ceTeBon B[]

B Pa3INYHbIX CYBI[ CCTCBOI'O THUIIAa OJIA 0003HAYECHHUS OOIWHAKOBBIX TIIO CYTH
MOHSATUM 3a94CTYH0 HCIOJB3YIOTCA PA3JIMYHBIC TCPMHUHBI. HaHpI/IMCp, TaKHC, KakK
QJICMCHTHI U arperaTtbl IaHHbIX, 3aIIUCH, Ha60pBI, 00J1aCTH U T. .

dusznueckoe pasMCIICHUC JAHHBIX B 0a3ax CeTEeBOro0 THIIA MOJXKET OBITh
OpraHnu30BaHO TIPAKTHYCCKU TCMH KC€ MCTOAAMH, YTO U B HUCPAPXHUYCCKHX 0azax
JaHHBIX.

K qucCiry BaXXHEMIIINX onepam/n‘/’l MAHUITYJIMPOBAHUSA HdaHHBIMHA 0a3 ceTeBOro THUIa
MOXHO OTHCCTH CJICAYIOIIHC:

e 1ouCK 3anucu B b/I;

® TIEpeXo]l OT NpeaKa K IEPBOMY IIOTOMKY;
MepeXo/l OT MOTOMKA K MPEAKY;
CO3JaHUEe HOBOM 3aIlMCH;

yAaJICHUE TEKYILEHN 3alllCH;

OOHOBJICHHE TEKYIIIEH 3aIUCH;
BKJIIOUEHHE 3aMMCHU B CBS3b;

HCKIOYCHUC 3alIMCH U3 CBA3U,
W3MEHCHHUE CBS3CH U T. .

JIOCTOMHCTBOM CETEBOM MOACIN AOdaHHBIX ABJISICTCA BO3MOXKHOCTH 3(1)(1)6KTHBHOI>1
peajm3aliu I10 IIOKAa3aTC/IAM 3aTpaT IaMATH W OIICPATHUBHOCTH. B CpaBHCHHUHU C
HepapXquCKOﬁ MOZACJIBIO CCTCBAA MOACIb MPCAOCTABIIACT 00bIIINE BO3MOXKHOCTH B
CMBICJIC JOIIYCTUMOCTH O6p330BaHI/ISI IMPOHN3BOJIBHBIX CBSI3CH.

HenocratkoM ceTeBoil MOJENH JAHHBIX SIBJISIETCS BBICOKAS CIIOKHOCTb U KECTKOCTh
cxeMmbl BJl, mocTpoeHHOW Ha €€ OCHOBE, a TaKXe CIIOXKHOCTb ISl MOHUMaHUA U
BBITNIOJIHEHUS 00paboTku nHbopmaiuu B b/] o6suHbIM nONIB30BaTenieM. Kpome Toro,
B CETEBOM MOJENM JaHHBIX OCIa0JeH KOHTPOJb IIEJOCTHOCTU CBA3EH BCIEACTBHE
JOIYCTUMOCTH YCTAHOBJICHUS TPOU3BOJIBHBIX CBSI3EH MEX]y 3alUCIMHU.

CucTtemMbl Ha OCHOBE CETEBOM MOJENH HE MOJIYUYUIIM IIMPOKOTO paclpOCTPAaHEHHUs Ha

npaktuke. Hanbonee uzBectHeiMu ceteBoiMU CYB]] saBmsttores cienyromue: IDMS,
db Vistalll, CETb, CETOP u KOMIIAC.
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§4.3 PeasiumonHasi mogeJb

Pensurionnass Mojenb JaHHBIX TpeasiokeHa coTpyaHukoMm ¢upmbel IBM Darapom
Konmom 1 ocHOBBIBaeTCs Ha MOHATUN OTHOIIEHUE (relation).

Omuowienue TpeACTaBIsAET COOOH  MHOXECTBO  DJIEMEHTOB, Ha3bIBAEMBIX
KopTexamu. HarmsgHoil ¢popMoil mpencTaBiIeHHsT OTHOIICHHS SIBIISICTCS IByMEpHas
tabnuna. Tabnuia uMeeT CTpPOKHM (3amucu) U cTosIOub! (kosioHkH). Kaxmas cTtpoka
TaOJUIBI UMEET OJIMHAKOBYIO CTPYKTYPY M COCTOMT H3 Tojeil. CTpokaM TaOIuIlbI
COOTBETCTBYIOT KOPTEXKH, a CTOJOIaM — aTpuOyThl OTHOLIEHUSI.

C moMmoIIp0 0JHON TaOJIUIBI yIOOHO OMHUCHIBATH MPOCTCHININN BUJ CBSA3CH MEXKTY
JTaHHBIMHM, & UMEHHO: JICJICHHE OJHOTO OOBCKTa (SBJICHUS, CYIIHOCTH, CHCTEMBI U
pod.), uHpopMaIUs O KOTOPOM XpaHUTCS B TaOJUIlE, HA MHOXECTBO MOA00BEKTOB,
KOKIOMY W3 KOTOPBIX COOTBETCTBYET CTpOKa WM 3amuch TaOmuiel. [Ipu sToMm
KOKIBIA W3 TMOAO0OBEKTOB HMMEET OJWHAKOBYIO CTPYKTYPy WJIM CBOWCTBA,
ONHMCHIBACMBIC COOTBETCTBYIOIIMMH 3HAUYCHUSMM TIOJIed 3ammcei. Hampumep,
Ta0JIMIIA MOXET COJIEPKATh CBEJCHHS O TPYIIEe 00y4aeMbIX, O KaKIOM M3 KOTOPBIX
M3BECTHBI CIICYIONINE XapaKTCPUCTUKH: PaMUIUs, KMS M OTYECTBO, T10JI, BO3PACT H
oOpa3oBanue. [lockoNIbKY B paMKax OJHON TaOJIUIBI HE yAacTCsS OINHCcaTh OoJiee
CJIOXKHBIC JIOTUYECKHE CTPYKTYPHl JaHHBIX W3 TPEIAMETHON 00JacTH, MPUMECHSIOT
CBSA3BIBaHME TaOJIHII.

OTOENDbI
Oto_Homep Otg_Pasmep Otg_3apn
3 10 50 000
4 15 75 000
HAYAJNTbHUKA
Oto_Homep Hau_Homep Hau_ Nma Hau_ Tened
3 31 VBaHoB 0-11
4 41 BacunbeB 0-12
COTPYOAHUKHU
Oto_Homep Cotp_Homep Cotp_Wwms Cotp_3apn
3 32 MeTpoB 4 000
3 33 Cvgopos 4 000

OrnurcaHHy0 BBIIIE UEPAPXUUYECKYIO MOJIENb (PUCYHKU 2 U 3) MOXKHO IPEJACTaBUTH B
BUJIe Tpex Tabmui pensiuonHoi moaenu. Tabnauna OT/IEJIBI cogepxut nanubie 0
Homepe otaena (Ota_Howmep), konuyectBe coTpyaHukoB B otaene (Ota Pasmep) u
CyMMapHOHW 3apruiate coTpyaHukoB otaena (Otn 3apr), mnpudeM  cTosberl
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Otn_Homep sBnsercs nepBuUYHbIM _kiawdoM. B Ttabmune HAYAJIBHUKU
coJiepKaTcsl TaHHbIE O JIMYHOM HoMepe HadanbHukoB (Hau Howmep), ux damunuu u
TenedoHbl, MEPBUYHBIM KiIouoM sBisgercs cronben Hau Homep. B TaGmwmie
COTPYAHUKHM coOTBETCTBEHHO cojiep)KaTrcs Homepa, (amMuiuu U 3apruiaTta
COTPYIHHUKOB Kaxzaoro otaena; nepBuuHbil kimod — Corp Homep. TaOmuist
HAYAJIbBHUKN u COTPYIAHUKU cBsazanbl ¢ Tabmuuern OTAEJIbI mo momro
Otn_Howmep, T.€. 3T0 1OJIE SIBASETCA €11I€ U BHEITHUM KIIFOYOM.

duznyeckoe pa3MenieHUe JAHHBIX B PEISLMOHHBIX 0a3ax Ha BHEIIHUX HOCHUTEIAX
JIETKO OCYIIECTBIISECTCS C MOMOIIbIO OOBIYHBIX (PalIOB.

JIOCTOMHCTBO pesiIMOHHOM MOJENN JaHHBIX 3aKII0YAETCsl B MPOCTOTE, TOHATHOCTU
u ynooctBe pusnveckoit peanuzanuu Ha 9BM. MeHHO mpocToTa U MOHATHOCTD JJIs
MOJIb30BaTeNI SIBUJIUCh OCHOBHOM TPUYMHON WX IIMPOKOTO MCIOIB30BAHMUS.
[IpoGnembl ke 3(pPexkTUBHOCTH OOpaOOTKM JAaHHBIX JTOTO THUMA OKAa3aJIUCh
TEXHUYECKH BIIOJIHE Pa3pEUIIUMBbIMHU.

OCHOBHBIMU HCAOCTAaTKaMH pCHHHHOHHOﬁ MOACIIN  ABJIKOTCA  CICAYIOIIHC!:
OTCYTCTBHUC CTAHOAPTHBIX CpPCACTB I/IIICHTI/I(I)I/IKaI_II/II/I OTACJIIBHBIX 3aluced U
CJIOKHOCTD OIMHCAHUA UCPAPXHUUCCKUX U CCTCBBIX CBSI3CH.

[Ipumepamu 3apyOexubix pensiunoHHbiXx CYBJ[ sBnstorcs cnenyromme: MySQL
(TcX), Paradox m dBASE for Windows (Borland), Visual FoxPro u Access
(Microsoft), Clarion (Clarion Software), Ingres (ASK Computer Systems) u Oracle
(Oracle).

3amMeTuM, 4TO nociieqHue Bepcun pessiuoHHbiXx CYB/l nMeroT HEKOTOphIE CBOMCTBA
00BEKTHO-OpUEHTUpOBaHHBIX cucTeM. Takue CYDBJl yacTo Ha3bIBalOT OOBEKTHO-
pensiiioHHbIMU. [IpuMepoM Takoil cUCTeMBbl MOKHO CUMTaTh NpoAykThl Oracle 8.x.
Cucrembl mpeablAymux Bepcud BmIoTh A0 Oracle 7.X CUUTAIOTCA «YUCTO»
PENSAUNOHHBIMH.

§4.4 TlocTpeIiUOHHAS MOJEJb

Kiaccuueckass pensiiMOHHAasE MOJENb  MPEAIOoJaraeT HENEIMMOCTh  JaHHBIX,
XpaHsAIUXcs B MNoysix 3anuceid Tabnmun. CylecTByeT psll clydaeB, KOrja 3To
orpaHudeHue Memaer 3 HEKTUBHON peanu3aiiy NpruaoKEeHUMN.

IHocmpenayuonnan MoOJENb JaHHBIX TPEACTaBIsieT CcoOOW  paCHIMPEHHYIO
PETALIMOHHYIO  MOJEb, CHUMAIOLIYI0 OrpPaHUYEHHE HEIEIMMOCTH JIaHHBIX,
XpaHsIImuxcs: B 3anmucsax Taomuil. IlocTpensimoHHas MOJEnb JaHHBIX JIOMYCKaeT
MHOT'03HAYHBIE TIOJIsI — TIOJIsI, 3HAUYCHUsI KOTOPBIX COCTOST M3 moj3HadeHuid. Habop
3HAaYEHWHI MHOTO3HAYHBIX IIOJE€M  CUMTAETCS  CaMOCTOSATCIbHOM  TaOJIMIIEH,
BCTPOCHHON B OCHOBHYIO TaOJIHITY.

Ha pucynke 6 Ha mpumepe MHPOpMAIMM O HAKJIAJHBIX W TOBapax IS CpaBHEHUS
MIPUBEACHO MPECTABICHUE OJHUX U TEX YK€ JJAHHBIX C IIOMOIIBIO PEISAIMOHHON (a) U
noctpessiimonHoit (6) moneneit. Tabnuna HAKJIAIIHBIE comepxut aaHHbIE O

.



Homepax Haknanueix (MHB N) u nomepax nokynateneit (IIOKVYIL N). B Tabnuue
HAKJIAJHBIE TOBAPDBI coapepxarcst JaHHbIE O Ka)XAOW W3 HAKIIAIHBIX: HOMED
HaxnagHon (MHB N), nazeanme toBapa (HA3BAHUWE) u kommuecTBO TOBapa

(KOJINY). Tabnuna HAKJIAZIHBIE CBsA3aHA C Tabnuiei
HAKJIAJAHBIE TOBAPDI no nonro MHB_N.
a)
HAKNAOHBbIE
MHB_N MOKYI_N
73 23
74 45
88 23
HAKNAOHbLIE_TOBAPbDI
MHB_N HASBAHUWE KOJnY
73 Pyuka 3
73 JTnHewnka 2
74 TeTtpagb 1
74 Kapangauwu 6
74 BrokHoT 2
88 Manka 1
0)
HAKNAOHBbIE
MHB_N MOKYI_N HA3BAHUE KOnmy
73 23 Pyuka 3
JTnHewnka 2
74 45 TeTpagb 1
Kapangauwu 6
BrokHoT 2
88 23 Manka 1

PucyHok 6 — CTpyKTypbl AaHHbIX PENSLMOHHON U MNOCTPENSUMOHHON Moaernen

Kax BugnO

PUCYHKA,

CPaBHEHUIO

PEISIUMOHHONM  MOJEJIBIO B

MTOCTPEJISIITUOHHON MOJICNIM TaHHBIE XpaHATCs OoJiee 3PdEeKTUBHO, a Nmpu 00padoTKe
He TpeOyeTCs BBITIOIHATH OTICPAIIMIO COCTMHCHUS TAHHBIX U3 IBYX TaOJIHII.



Ha nnouHy moneli W KOJIMYECTBO TMOJCH B 3amMCIX TAaOJMWIBI HE HAKJIAJIBIBACTCS
TpeOOBaHUE MOCTOSHCTBA. DTO O03HAYACT, YTO CTPYKTypa JAHHBIX M TAOJHI] UMECT
OOJIBIITYIO0 THOKOCTb.

[lockonbKy TMOCTpENSIMOHHAs MOJENb JIOMYyCKAaeT XpaHeHHWe B  TaOnMIax
HEHOPMAJIM30BAHHBIX JaHHBIX, BO3ZHMKAET MpobiieMa oOecredeHus] LEIOCTHOCTH U
HEMPOTUBOPEUYUBOCTH JaHHBIX. JTa mpobiema pemaercs BkimodeHuemM B CYBJ]
MEXaHU3MOB, MOJI0OHBIX XPAHUMBIM IPOLEYpPaM B KIMEHT-CEPBEPHBIX CUCTEMAX.

JIOCTOMHCTBOM TIOCTPEISIIMOHHONW MOJIETH SIBISIETCS BO3MOYKHOCTBH TPEICTABICHUS
COBOKYITHOCTH CBSI3aHHBIX PEIIMOHHBIX TaONHII OJHOW TOCTPEISIMOHHON
Tabnmuieil. 3To oOecreunBaeT BBHICOKYIO HATJISAHOCTh MPEACTaBICHUsT WH(DOPMAIHH
1 noBbIlIeHUE Y HEKTUBHOCTH €€ 00pabOTKH.

HenocraTtkom HOCTpeHHHHOHHOﬁ MOACIIHN ABJIACTCA CIIOKHOCTb PCIICHUA HpO6JICMBI
oOecIieueHus OCJIOCTHOCTU U HCIIPOTUBOPCUYNBOCTH XPAHHUMBIX JAHHBIX.

PaccMoTpeHHass mnocTpensiiMOHHAas MoOJeNlb JAaHHbIX mnojjaepxkuBaercsi CYDB/]
uniVers. K uucny apyrux CVYBJl, OCHOBaHHBIX Ha MOCTPEISIIMOHHOW MOJEIU
JIaHHBIX, OTHOCSITCS Takke cucTteMbl Bubba 1 Dasdb.

§4.5 MHuoromepHas MoaeJb

MHOTrOMepHBINA MOAXO0A K MPEACTABICHUIO JAHHBIX B 0a3e MOSBUJICS MPAKTUYCCKH
OJTHOBPEMEHHO C PEJSIMOHHBIM, HO pealibHO pabortaronux MHoroMepHbix CYB]I
(MCYB/) no Hactosimero BpemeHu Obuio oueHb majo. C cepenunbl 90-x rojioB
HWHTEpEeC K HUM CTajl MpHoOpeTaTh MaCCOBBIN XapaKTep.

TomukoM mocnyxuna B 1993 rogy nporpamMHasi CcTaTthsi OJHOTO U3
OCHOBOIOJIOKHUKOB pessiinoHHoro noaxona 2. Kogna. B Heit copmynupoBanst 12
OCHOBHBIX TpeboBaHuil k cucteMam kiacca OLAP (OnLine Analytical Processing —
onepamusHas amalumudeckas obpabomka), BaKHEHIINE U3 KOTOPBIX CBSI3aHbI C
BO3MOXHOCTSIMU KOHIIETITYaJbHOTO TMPEACTaBICHUS U OOpabOTKHM MHOTOMEPHBIX
JaHHBIX. MHOTrOMEpHbIE CHCTEMBbl TMO3BOJIIIOT  ONEpPaTUBHO  00pabaThIBaTh
uH(OPMAIIO IS MPOBEACHUS aHAIN3a U IPUHSITHS PEIICHUS.

B Pa3sBUTHUHN KOHI_ICHI_II/Iﬁ NC moxHO BBIACIIUTD CIICAYIOMIUC IBA HAIIPABJICHUA !

® CHCTEMBbI ONepaTUBHOM (TpaH3aKIMOHHOM) 00pabOTKH;
® CHCTEMbl AHAIUTHUYECKOW O0OpabOTKM (CHUCTEMBbI TOJJIEPKKH TPUHATHS
perieHui).

Pensumonnsie CYBJl mpegnasHavyanuch a1 HUHQPOPMAIIMOHHBIX  CHUCTEM
ornepaTuBHOM 00paboTku wuHpoOpMalMM W B J3TOM obOmactu ObulM  BechbMa
adpdextuBHbl. B cucremax aHamuTHyecko oOpaOOTKM OHHM TIOKa3alu cebs
HECKOJIbKO HETMOBOPOTIUBBIMH U HEAOCTATOYHO TuOkumu. bonee »ddexTuBHBIMU
3nech okasbiBatoTcs MHOTOMepHbie CYB[ (MCYB/).



Mnozomepnoie CYB/l  aBusaioTcs Y3KOCTICLIMAJIN3UPOBAHHBIMH CYB/,
MpeHa3HAYCHHBIMU 11 UHTEPAKTUBHON aHAJIUTHYECKOW 00paboTku MH(OpMaIuu.
Packpoem oCHOBHBIE TOHATHUA, HCHOIb3yeMble B 3Tux CYDB][: arperupyemocTtsb,
HWCTOPUYHOCTH U NMMPOTHO3UPYEMOCTh JTAHHBIX.

Azpecupyemocms NAaHHBIX O3HAYaeT PACCMOTPEHHME HH(OpPMALMU Ha Pa3IUYHBIX
ypoBHsAX ee 0000meHus. B uHpOpManmMOHHBIX CHUCTEMax CTEeNeHb JAETAJIbHOCTU
npejacTaBlieHus UHPOpPMALMU JUIsl TIOJB30BATENSl 3aBUCUT OT €TI0 YPOBHS: aHAIUTHK,
M0JIb30BaTENIb-0NEPATOP, YIPABISIOUIUN, PYKOBOIUTENb.

HC”’!Opll‘lHOC'mb JaHHBIX npeamojiaract obecrieycHue BBICOKOI'O YPOBHA
CTaTUYHOCTH (HCI/ISMCHHOCTI/I) COOCTBEHHO JaHHBIX H HX BBaHMOCBHBCﬁ, a TaKXC
0053aTeJILHOCTD MPUBA3KU HAHHBIX KO BPCMCHU.

CTaTHYHOCTH JaHHBIX IIO3BOJISICT HCITIOJIB30BATh Ipu ux 06pa60TI<e
CIICIHMUAJTU3UPOBAHHBIC MCTOJAbBI 3aI'PY3KH, XPAaHCHUA, THACKCALIUU U BBI60pKI/I.

BpeMeHHas mnpuBsi3ka JaHHBIX HEOOXOJMMa JIJIi 4acTOrO BBIMIOJIHEHMS 3aIlPOCOB,
MMEIOIIMX 3HA4YeHMsT BpPEMEHM M JaThl B cocTaBe BbIOOpkH. HeoOxomumocTb
YIOPSIOUEHUsT JTaHHBIX 1O BPEMEHU B Tpolecce 0OpabOTKM U MpeCTaBICHUS
JAHHBIX TIOJIb30BATENII0 HAKJIAJIbIBa€T TpeOOBaHUS Ha MEXaHU3Mbl XpAaHEHUS U
noctyna k uH@opmanuu. Tak, /uisi yMEHbUIEHUS BpeMEHH OOpaOOTKH 3ampocoB
JKeJaTeIbHO, YTOOBl JaHHbIE Bcerna ObUIM OTCOPTHUPOBAHBI B TOM TOpSAJIKE, B
KOTOPOM OHM Han0oJiee 4acTo 3alpalinuBatoTCs.

Ilpozno3upyemocms NaHHBIX MOPA3yMEBAET 3a/1aHle QYHKIIUN MPOTrHO3UPOBAHUS U
MIPUMEHEHHE UX K Pa3IMYHBIM BPEMEHHBIM MHTEPBAJIaM.

MHOroMepHOCTh MOJENN JAHHBIX O3HAYa€T HE MHOIOMEPHOCTh BHU3yaIU3alMU
IU(POBBIX JAHHBIX, & MHOIOMEpPHOE JIOTMYECKOE MPEJCTaBIECHUE CTPYKTYpPHI
uH(OpMAaIMU IPU ONUCAHUU U B ONEPaLUIX MAHUITYJIUPOBAHUS TaHHBIMHU.

[Io cpaBHEHHIO C pENAIMOHHONW MOJEIbI0 MHOTOMEpHAsi OpraHW3alus JTaHHBIX
obmazmaer Oojee BBICOKOH Hacnadnocmuvlo W uHgpopmamusnocmoro. s
WUIIOCTPAllUd HAa PUCYHKE 7 TpPUBEACHBI pENAlMOHHOE (a) U MHOromepHoe (0)
MPEJICTaBICHUS OJTHUX M TEX )K€ JaHHBIX 00 00beMax Mpojak aBTOMOOMIICH.

Ecam peub uaeT o MHOrOMEpHOM MOJEIU C Pa3MEPHOCTHIO OOJIbIIE ABYX, TO HE
00s13aTeNIbHO BU3yaJdbHO HWHQOpMAIMS TMPEACTABISICTCS B BUIEC MHOTOMEPHBIX
00BEKTOB (TpeX-, UeThIpeX- U 0o0Jiee MEPHBIX runepkyooB). [loap3oBaTento U B 3TUX
ciaydasx Oojee yaoOHO MMETh JeJ0 C JABYMEPHBIMH TaOJUIAMH WU TpaduKaMH.
JlaHHbIE TIpU STOM TPEACTABISAIOT COOOM «BBIPE3KH» (TOYHEE, «CPE3bD») U3
MHOTOMEPHOTO  XpaHWIHINA JaHHBIX, BBIMOJHEHHBIE C PA3HOH CTENECHBIO
JeTaTn3aIHHy.
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MOJLE/Nb MECAL, ObbEM
«Kurynum» NIOHb 12
«Kurynum» nionb 24
«Kurynm» aBrycr 5
«MockBuny» NIOHb 2
«MockBunu» nonb 18

«Bonra» nonb 19

0)

MOLEJ1b ioHb Nonb ABryct
«Kurynm» 12 24 5
«MockBuny» 2 18 HeT

«Bonra» HeT 19 HeT

PI/ICYHOK 7 — PenauunoHHoe 1 MHOromMmepHoe npeacrtasreHne aaHHbIX

PaCCMOTpI/IM OCHOBHBIC ITOHATHA MHOTI'OMCPHBIX MOI[CHCﬁ JaHHBIX, K YHUCJIIY KOTOPBIX
OTHOCATCA U3SMCPCHHUC U sTUCHKA.

Hzmepenue (Dimension) — 3TO MHOKECTBO OJHOTHIIHBIX JIaHHBIX, 00pa3yIOIIHUX
olHy u3 TpaHed runepkyba. Ilpumepamu Hauboyiee 4YacTO HCHOIb3YEMBIX
BpEMEHHBIX H3MepeHui sBistoTcss [Iuu, Mecsaupl, KBapransl u ['ogsl. B xauectse
reorpauyeckux u3MepeHuil mupoko ynotpeoistorcsa ['opona, Palionsl, Pernonst u
Crpanbl. B MHOrOMepHON MOJENM AAHHBIX W3MEPEHHS WIrPAKOT pPOJb HHAEKCOB,
CITy’)KallluX JJI1 UIeHTU(UKAIIMY KOHKPETHBIX 3HAUCHHUH B siueiikax runepkyoa.

HAuenika (Cell) wim mokazatenb — 3TO TOJie, 3HAUYEHUE KOTOPOTO OJHO3HAYHO
omnpeaensieTcss (PUKCHPOBAaHHBIM HA0OpOM W3MEpeHWi. THIl MOJsA dYalie BCETo
onpejeneH Kak 1mudpoBoil. B 3aBUCUMOCTH OT TOro, Kak (POPMUPYIOTCS 3HAYCHUS
HEKOTOPOH STYCHKH, OOBITHO OHA MOXKET OBITh IEPEMEHHOM (3HAYCHUS U3MCHSIOTCS U
MOTYT OBITh 3arpy>KCHbl W3 BHCIIHETO0 WCTOYHHMKA JAHHBIX WJIH CHOPMHUPOBAHBI
nporpaMMHo) J00 Qopmynoi (3Ha4YeHUs, NOJO0HO (DOPMYIBHBIM sSUCHKaAM
AJICKTPOHHBIX TAOJIHII, BEIYUCIISIFOTCS TI0 3apaHee 3aJaHHbIM (OpMYJIaMm).

B npumepe Ha pucynke 7 (0) kaxaoe 3HaueHue sueiiku O0beM Mpoiak 0JHO3HAYHO
onpezenseTcss koMOuHanue BpemMeHHoro usmepenus (Mecsl npogax) U MoAeNlu
aBToMoOMis. Ha mpaktuke 3auactyro TpeOyercs Oonblliee KOJUYECTBO MU3MEPEHUH.
[Ipumep TpexmMepHON MO/IeNN JaHHBIX TPUBEACH Ha PUCYHKE 8.
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PucyHok 8 — TpexmepHasa moaenb gaHHbIX

N3mepeHus: Bpemsa (rog) — 2000, 2001, 2002; meHemxkep — MeTpos, CMUPHOB,
Axkosnes; mogens — “Bonra”, “XKurynun”, “Mocksuny”.
[MokasaTtenb: o6bem npoaax.

B cymectBytomux MCVYBJl wucnonb3yroTcsi 1Ba OCHOBHBIX BapuaHTa (CXEMBbI)
OpraHU3aIMy JAHHBIX: TUIEPKYOUYeCcKasi U MOJIMKYOndecKasl.

B nonukybuueckoit cxeme mnpenmnonaraercsa, 4yto B BJ[ MoxeT OBITH ompeserncHo
HECKOJIBKO TUTIEPKYOOB C pa3IMuyHON pa3MEpPHOCTHIO U C Pa3IMUYHBIMU U3MEPECHUSIMHU
B KadecTBe rpaHedd. [IpuMepom cHUCTEMBI, MOIIEPKUBAIOIICH MOJIUKYOUIECKUIA
BapuaHt b/l, siBnsiercs cepep Oracle Express Server.

B cnywae cunepkybuueckoii cxembl TIpeanoiaraercs, 4Tro Bce IOKa3aTelu
OTIPENIENAIOTCS OJHUM W TeM >X€ HAa0OpOM H3MEpEeHUH. DTO O03HayaeT, 4To MpPH
HaJMYUU HECKOJBKUX THNEpKYyOoB b/[ Bce OHM MMEIOT OAMHAKOBYIO Pa3MEPHOCTh U
coBmnajarwmue u3MepeHus. O4eBUAHO, B HEKOTOPHIX ciydasx uHbopmaius B bl
MOXET OBITh U30BITOUHOM (€CTu TpeOOoBaTh 00513aTEILHOE 3aNI0JIHEHUE SUYEEK).

B cimyyae MHOroMepHOW MOJIETTH TaHHBIX TPUMEHSETCS DS/ CTICHUATBHBIX OMEPAIIU.
«Cpe3» (Slice) mpencrapnsier coOOW MOAMHOXKECTBO THUIEPKYyOa, MOJIYyUYEHHOE B
pe3ynbTaTe (UKCAMM OJHOTO WM HECKOJbKUX wu3MepeHuid. DopMmupoBaHme
«CPE30BY BBITIONHACTCS JIJISI OTPAHUYCHUS MCTIOIh3yEeMBIX TOJIh30BaTEeIeM 3HAUCHHUH,
TaKk KaK BCe 3HA4YCHHs] THUIEpKy0a MPaKTUYECKH HUKOT/a OJHOBPEMEHHO HE
UCTIONB3YIOTCS. Hampumep, ecim OrpaHWYUTh 3HAYCHHS] HW3MEPEHHS «MOJCIb
aBTOMOOMIISI» B TuUMEpKyOe (pucyHok 8) Mapkoil «Kurymm», TO TOTyduTCS
ABYMEpHas TaOJMIa MPOJax ITOW MapKH aBTOMOOWIS Pa3IMYHBIMH MEHEIKEpaMU
0 TOJaM.
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OCHOBHBIM JIOCTOMHCTBOM MHOTOMEpPHON MOJENU [aHHBIX SIBISETCS YIAOOCTBO U
3G (PEeKTUBHOCTh AaHATTUTUYECKON 00pabOTKH OONBIINX 00BEMOB JIAHHBIX, CBA3AHHBIX
co BpemeHeM. [lpu opranuzanuum oOpaOOTKH AaHAJOTMYHBIX JIAHHBIX HAa OCHOBE
PEMSUMOHHON MOJEIN MPOUCXOAUT HEIMHEWHBIA POCT TPYIOEMKOCTH ONEepauuid B
3aBUCHUMOCTH OT pasMepHocTH bJI W cymiecTBeHHOE yBEIWYEHUE 3aTpaT
ONEPATUBHOM NMaMITH HAa UHAEKCALUIO.

HenoctatkoM MHOrOMEpHOW MOJENHM JAaHHBIX SIBISETCS €€ TPOMO3JAKOCTb s
MpOCTEHIINX 3a1a4 OOBIYHON ONEpaTUBHON 00pabOTKU HH(pOpMaLUH.

[Tpumepamu cucteM, OIIEPKUBAIOITUMU MHOTOMEPHBIE MOJICTN TAHHBIX, SBISIOTCS
Essbase (Arbor Software), Media Multi-matrix (Speedware), Oracle Express Server
(Oracle) u Cache (InterSystems). HexoTopbie mporpamMmmHbie NPOAYKTHI, HAIPUMEP
Media/ MR (Speedware), mo3BoJisIFOT OJJHOBPEMEHHO pab0OTaTh ¢ MHOTOMEPHBIMU U C
pemsimmonnbiMu BJI. B CYBJI Cache, B xoTOpoil BHYTpeHHEW MOJENbIO JTaHHBIX
SBIISIETCS. MHOTOMEpHAasi MOJellb, peajn30BaHbl TPU CHocoba IoCTyma K JaHHBIM:
npsiMOH (Ha YPOBHE y3JI0B MHOTOMEPHBIX MAaCCHBOB), OOBEKTHBINA U PEIISIIUOHHBIH.

§4.6 O0beKTHO-OPUEHTUPOBAHHAS MO/IEJIb

B 00BEKTHO-OPUEHTUPOBAHHOM MOJEIN MpPH MPEACTABICHUM JIaHHBIX HMEEeTCs
BO3MOXHOCTb UAECHTU(GUIUPOBATH OT/AENIbHbIE 3anucu 6a3bl. Mexay 3anucamu b/l u
byHKUMAMH HX 00paOOTKM  yCTaHaBIMBAIOTCS  B3aMMOCBSI3M C  TOMOIIBIO
MEXaHU3MOB,  MOJOOHBIX  COOTBETCTBYIOUIMM  CpEACTBaM B OOBEKTHO-
OpPUEHTUPOBAHHBIX SA3bIKAX MTPOTrPAMMUPOBAHUS.

CranpapTu3oBaHHas 00BEKTHO-OPUEHTUPOBAHHOM MOJIeJTb omnucaHa B
pekomenaamusax crangapra ODMG-93 (Object Database Management Group —
epynna ynpasieHusi 06beKmHo-opUeHmupo8anubiMu bazamu oannslx). Peainzosarts B
nosiHoM oObeme pekoMengauun ODMG-93 noka He ynaercsa. Jns wumocTpauuu
KIIFOUEBBIX M€ PacCMOTPUM HECKOJIBKO YIPOIIEHHYI0O MOJENIb OOBEKTHO-
opueHTrpoBanHou b/I.

Crtpykrypa 0O0BEKTHO-OpHeHTHpOBaHHOW bJ| Tpadmyecku mpeacraBuma B BHIE
JepeBa, y3JdaMH KOTOPOTO SIBISIOTCS 00beKThl. CBONCTBA OOBEKTOB ONHUCHIBAIOTCS
HEKOTOPBIM CTAHIAPTHBIM THUIIOM (HAmpHUMEp, CTPOKOBBIM — String) WM THIIOM,
KOHCTPYHUPYEMBIM I0JIb30BaTENEM (Ompeaensercs Kak class).

3HaueHHEeM CBOWCTBA THUIA String sIBISETCS CTPOKA CHMMBOJIOB. 3Hau€HUE CBOMCTBA
tuna class ectb OOBEKT, SBISIOMIMNCA SK3EMIUIIPOM COOTBETCTBYIOILIErO Kiacca.
Kaxpiii 00BeKT-3K3eMIUISIp Kjlacca CUUTAETCA MOTOMKOM OOBEKTa, B KOTOPOM OH
orpesieNieH Kak cBOMCTBO. OOBEKT-IK3EMIUISIP KIacca MPUHAIJIEKUT CBOEMY Kilaccy
u umeer ongHoro poaurtenss. Pogoseie otHomenuss B B/ oOpa3yioT cBs3HYIO
Uepapxuio 00ObEKTOB.

[Ipumep noruuecko CTPyKTypbl 00BEKTHO-OpueHTHpoBaHHOUW BbJI 6ubinoTedHoro
JieJIa IPUBEJICH HA PUCYHKE 9.
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3necy o0wvekT THna BUBJIMOTEKA sBisieTcss poauTenbckuM it OOBEKTOB-
sk3eMIuisapoB kiaccoB ABOHEHT, KATAJIOI' u BBIJJAYA. PaznuuHbie 0O0BEKTHI
tuna KHUI'A MoryT umeTh OgHOrO WM pa3HbIX poauTenei. OOBEKThl THIA
KHUTI'A, umeronue oJHOTO U TOTO K€ POAUTENS, JOJHKHBI pa3indaThCs MO KpaitHen
Mepe HWHBEHTApHBIM HOMEpPOM (YHHKAJEH IS KaXXJIO0TO JK3eMIUIspa KHUTH), HO
MMEIOT OJMHAKOBBIC 3HAYEHHS CBOMCTB YK, HA3BaHUE U aBTOP.

Jlorndeckasi CTpyKTypa OOBEKTHO-OpueHTUpoBaHHOW bJl BHemHe moxoxa Ha
CTpYKTypy uepapxudeckoi bJl. OCHOBHOE OTIIMYME MEXIY HUMU COCTOUT B METOAAX
MaHMIYJMPOBAaHUS JTaHHBIMHU.

JIng  BBINIOJTHEHUST JEWCTBUM HAJ JAaHHBIMM B paccMmarpuBaemMou wmoxaenu b/l
MIPUMEHSIIOTCS JIOTUYECKHE OIepaliy, YCHWICHHbIE O0BEKTHO-OPUEHTUPOBAHHBIMHU
Mexann3MaMu. OTpaHMYeHHO MOTYT MPUMEHSTHCS OTepaIuu, MoJo0HbIe KOMaH1aM
SQL (manmpumep, st co3ganus bJ1).

BUBJTIMOTEKA
CBOWCTBO  TuN 3Ha4yeHue —
, ABOHEHT oy
agpec string Kuposa, 86
ABOHEHT class bunet string 00015
KATANOI class hamunua  string  MBaHoB
BbIOAYA  class — agpec string  Mwpa, 3 | -
I [ | I
BbIOAYA u | KATANOI 1]
ouvner string 00015 yaK string 681
Homep  string 123 HaseaHue string basbl
jaTta string 2.09.02 is JaHHbIX
aBToOp string T. Kapnosa
KHATA class i

KHUTA ]

HoMep string 123
ctrennax string 10
nosika string 3 .

PucyHok 9 — Jlorndeckas ctpyktypa B[l «bubnnoteka»
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Coznanve u moaudukanus bJl conpoBoxaaercs aBTOMaTu4eCcKUM (POPMUPOBAHUEM
U TOCJENYIoUEed KOPPEKTUPOBKON HMHAEKCOB (MHIEKCHBIX TaOJIUII), COAEpKaIIUX
uH(pOpMaIHIO 11 OBICTPOro MOUCKA JaHHBIX.

[lorck B 00beKTHO-OpUeHTHPOBaHHOW BJl COCTOUT B BBISICHEHHMH CXOJCTBA MEXKIY
00BEKTOM, 3aJlaBaeMbIM IM0JIb30BaTENIEM, M OO0BbEKTaMu, XpaHsmumucia B BJI.
OmnpenensieMbli MOJIb30BaTeNIeM OOBEKT, Ha3bIBAEMbI OOBEKTOM-LIETBIO (CBOWCTBO
oObekTa wuMeer Tun goal), B 00IIeM ciaydae MOXKET MPEICTABISTh COOOM
MOJIMHOXECTBO Bceil xpanumoil B B/l nepapxun o0bekToB. OOBEKT-LIENb, a TAKKE
PE3YJIbTAT BBHIIOJIHEHHS 3alIpOCca MOTYT XpaHUThCS B caMoil Oasze.

OCHOBHBIM  JIOCTOMHCTBOM OOBEKTHO-OPHEHTUPOBAHHON MOJENH JaHHBIX B
CpPaBHEHUU C PENSAIMOHHOW SIBICTCS BO3MOXXHOCTH OTOOpa)KeHUS WH(POPMAIUU O
CIIO)KHBIX B3aMMOCBS35X 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHAS MOJENb JAaHHBIX
MO3BOJISIET HIIEHTU(PUIIUPOBATh OTACIBHYIO 3aluCh 0a3bl JaHHBIX M OMPEICNATH
byHKUIMU UX 00pabOTKH.

HenocraTtkamu O6’BCKTHO-OpI/ICHTPIpOBaHHOﬁ MOACIN ABIAKOTCA BBICOKAA
MOHSATUMHA CJIIOXKHOCTD, HCYI[O6CTBO O6pa6OTKI/I HAaHHBIX MW HHU3KasA CKOPOCTb
BBIIIOJIHCHUS 3aIIPOCOB.

B 90-e romel cCymiecTBOBamM AKCHEPHUMEHTAJIbHBIE MPOTOTHUIBI  OOBEKTHO-
OpPUEHTHPOBAHHBIX CUCTEM YIpaBlieHUS 0a3aMu JaHHBIX. B HacTosiiee BpeMs Takue
CHUCTEMBI TONYYHJIN IIHPOKOE PACIpOCTpaHCHHE, B YAaCTHOCTH, K HUM OTHOCSTCS
cnenyromue CYBJl: POET (POET Software), Jasmine (Computer Associates),
Versant (Versant Technologies), O2 (Ardent Software), ODB-Jupiter (Hay4HO-
npousBoAcTBeHHBIN eHTp «MuTentek [lmtocy), a Takxe Iris, Orion u Postgres.

— 15—



