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1 IPOEKTUPOBAHUE BA3 JTAHHBIX

1.1 OcHOBHBIC MOHATHS U ONPeAe/ICHUS TEOPUH
0a3 JaHHBIX U 3HAHMI

OcHoBHble Bompocskl: [loHartue «wuHpOpMaIUa» U <«JIaHHBIEY». Poib
uHpopmanmu B coBpeMeHHOM wmupe. CemanTthka naHHbIX. [loHsTue 0aza
JAHHBIX, 0a3bl 3HAHUM, O0aHKa JaHHBIX. [loHSATHE cHUcTeMBbl yrpaBiieHUs O6a3zaMu
nanubix (CYBJI): Ha3HaueHune, BO3MOKHOCTH.

Ochognvle komnonenmol apxumexkmypwvt CYE/] u coomnowenue 3anpocos
nonvzosamenneu ¢ b/

IHonsaiTne «uHpopmauusa» " «JAaHHble». Poab uHpopmanum B
COBpPEMEHHOM MHUpe.

Nudopmanueii Ha3piBaloT J100bIE CBEICHHUS O KaKUX-TUOO SIBJICHUSAX,
COOBITHSIX, IIpolleccax, SBIAIOIMIMECS OOBEKTaMH BOCIPUATUSA, Mepeaayn,
npeoOpa3oBaHus, XpaHEHUs W UCNoNb30BaHuA. Ha ocHoBe wuHpopManuu
yrayOistoTcss  TO3HAHUS — 3aKOHOB — Pa3BUTHS  MaTepUalIbHOrO  MUpa,
B3aMMOCBSI3bIBAIOTCS U KOOPJIUHUPYIOTCS PaObOThI, KOHTPOIUPYIOTCS MPOLECCHI
Y IPUHUMAIOTCS PEIICHMUS.

PeanpHblil MUp BOCIPMHUMAETCS KaK MOCIEA0BATENbHOCTh Pa3HbIX, XOTS
MHOTJIa U B3aUMOCBSI3aHHBIX, siBJIeHWH. JItoau Bceraa mblTaluch OMHCATh 3TH
YacTO HEIMOHSTHbIE /U1 HUX sIBJIEHHUS. Takoe ONucaHWe HA3bIBAIOT JAHHBIMHU,
T. €. uHpopMmanus, (ukcupyemass B ompejeneHHOH ¢GopMe W NpUroAHAs IS
nocienyronieil 00paboTKM, XpaHEHUS U TEepelayd, Ha3bIBaeTCs AAHHBIMM.
JlaHHble XapakTepU3YIOT HEKOTOPYI0 TPEIMETHYI0 OO0JacTh U SBISIOTCS
MH(OPMAIMOHHON MOJIENIbI0 HEKOTOPOI YacTH peasibHOI0 MUpA.

IIpeameTHol 001aCTBI0 HA3bIBAIOT OMNPEIEICHHYIO YacTh PEaJTbHOTO
MHUpa, MPEACTABISIONIYI0 HWHTEpPEC [JIsi KOHKPETHOI'O UCCIIEIOBAaHUA WM
IUIAHUPYEMBIX ~ JCHUCTBUH M COOTBETCTBEHHO Il  HMCIOJb30BaHUS U
0TOOpakeHus: B UHPOPMALIMOHHOM crcTeMe (B OaHKE JaHHBIX WM 3HAHUMN ).

[Ipouecc  BocHpUATHS  COCTOSHMSI CHUCTEMbl B  BHUJE  JIAHHBIX,
OTMCHIBAIOIIMX COCTOSIHUE CUCTEMBI, Ha3bIBaeTCs puKcanmeii JTaHHbIX.

OObIyHO 1711 (UKCALMM JAHHBIX TPUMEHSETCS KOHKPETHOE CPEICTBO
oOmeHust (€CTECTBEHHBIN S3bIK, M300pa)K€HUs1) HA KOHKPETHOM HOCHUTENe (Ha
KaMHe, J0CKe, Oymare, a B COBPEMEHHBIX YCJIOBHMSIX — Ha MAarHUTHOM WJIH
ONTHYECKOM HOCHTEIE).



EcTtecTBeHHBIH S3BIK JOCTATOUYHO THOOK JJIsl MPECTABICHUS JaHHBIX U UX
WHTEpIpeTanuu (CEMaHTUKH), TTOATOMY OOBIYHO U TO, U JApyroe (Gpukcupyercs
coBMecTHO. [IpruMepoM MOXKeT clykuTh yTBepKaeHue «IIpenenbHas mpoYHOCTh
pazpymaembix nopoa 100». 3aeck «100» — nannoe, a «IIpeaenpHas TIPOYHOCTH
pa3pylIaeMbIX OPOA» — Er0 CEMAHTHUKA.

CemMaHTHKA, B IIHPOKOM CMBICIIE CJIOBA, — AHAJIM3 OTHOLIECHUS MEXIY
SI3LIKOBBIMU BBIPAKEHUSIMU U MUPOM, PEabHBIM WJIM BOOOPaKaeMbIM, a TaKXKe
CaMO ATO OTHOIIIEHUE W COBOKYIHOCTh TAKUX OTHOIICHHH. J[aHHOE OTHOIIICHUE
COCTOMUT B TOM, UTO S3BIKOBBIC€ BBIPAKEHHUS (CJIOBA, CIIOBOCOYETAHUS,
MPESIOKEHHSI, TEKCThI) 0003HAaYal0T TO, YTO €CTh B MUPE.

OcHOBHBbIE IOHSAITHS U ONpe/ieJIeHUs] TeOPpUHU 0a3a JaHHBIX M 3HAHM.

banku naHHBIX M OaHKW 3HAHWHN SBISIOTCA HauOoOJee COBEPIICHHOW U
nporpeccuBHoO# hopmoit opranuzanuy HHGOpMaIMKM U 3HAHUN B IEPCOHATBHBIX
KoMIbloTepax. [J1aBHas UX 3ajaya — OTBEThl HA MH(OPMAIMOHHBIE 3aMPOCHI
MoJib30BaTelie K OaHKy JaHHBIX WIM OaHKY 3HAHUW C LEJIbI0 TOJYYEHUS
UCKOMOM uH(poOpMmanuu, T.e€. o0ecrnedyeHue IoJib3oBaTeneil Tpedyemoil
uHpopmarmeil.

BbaHk JaHHBIX — 3TO aBTOMaTU3MpPOBaHHAs CHCTEMa, BKIoyaromas 0asy
JAHHBIX, JIMHTBUCTUYECKHE, MPOrPaMMHBIE, TEXHUUYECKHE, OpraHu3aIlMoHHO-
METOIMYECKHE CPeICTBa, 00ECIeUnBAIONINE LIEHTPAIM30BAaHHOE HAKOILJICHUE U
KOJUIEKTUBHOE MHOTOIIEJIEBOE HCIIONIb30BaHWE HWHGMOpPMAIMU B PA3ITHUHBIX
o0nacTsX JeATeNbHOCTH ToJib3oBaTeneil. B 0OaHke JaHHBIX cojepKaTcs
COBOKYITHOCTH (haKTOB O KaYECTBEHHBIX M KOJMUYECTBEHHBIX XapaKTePUCTHKaX
KOHKPETHBIX 00BEKTOB MPEIMETHOM 00IaCcTH.

Bank naHHbIX — 3T0 0/1Ha U3 HOpPM UHPOPMAITMOHHBIX CUCTEM.

bank _nannbix _(bH/I) — »53TO0 aBTOMAaTU3MpPOBAHHAS CUCTEMA,

MIPEACTABIISAIONIAS COBOKYITHOCTb WH()OPMAITMOHHBIX, IPOTPaMMHBIX,
TEXHUYECKUX CPEJICTB U MEpPCOHaja, 0OeCreunBalOIuX XpaHeHHEe, HAaKOIUICHHE,
OOHOBJIEHHE, TIOMCK U BBbIJAayy AaHHBIX. [JIaBHBIMHU COCTaBIAIOIMIMMH OaHKa
JaHHBIX SBJSAIOTCS 0a3a JaHHBIX M MPOTPAMMHBIM MPOAYKT, Ha3bIBA€MbIN
cuctemoit yrpasienus 6azoit nanusix (CYB/I).

ba3za nannbix (B/I) — cOBOKYNHOCTh TaHHBIX KOHKPETHOW MPEIMETHOU
00JacTH. Onu OpraHU30BaHbI o OIPEIEICHHBIM IpaBUJIaM,
IpelycMaTpUBAIOIIUM  OOIME  MPUHIUIBI  ONUCAHUS,  XpaHEHUd W
MaHUITYJIMPOBAHUS, U HE 3aBUCT OT Iporpamm o0pabOTKH.

Tepmunbl "0ank gaHHbIX" U "0a3a AaHHBIX" SIBISIOTCS OYEHb OJIM3KUMU
CUHOHMMAaMH JUIsi 00O03HAY€HHs HEKOTOPOro CTPYKTYPUPOBAHHOI'O MAacCHBa
unpopmarmu. [lpennonaraercs, 4yro 0AHKU aHHBIX COAEpKaT UHGOPMAILIHIO, C
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KOTOPOM MOXHO IPOU3BOAMUTH JOCTATOYHO OFPAHMYEHHOE YUCIIO MaHUIYJIALMMA
(mouck, mpocMoTp), B TO BpeMs Kak 0a3bl JaHHBIX MPEIOCTaBISIOT
BO3MOXKHOCTh KaKOW-TO CHEIUalbHOW 00paOoTku HMHQpOpMAIuu (C MOMOIIBIO
CHEeIUaIbHO HAMMCAHHBIX MPOTPaMM).

baHk maHHBIX SBISETCA CJIOXKHOM UEIOBEKO-MAaIIMHHOW CHUCTEMOM,
BKJIIOYAIOIIE B CBOM  COCTaB  pa3iM4YHble  B3aUMOCBSI3aHHBIE U
B3aMMO3aBUCHMbIE KOMIIOHEHTHI. SIIpoM OaHKa JTaHHBIX SIBJIsIETCS 0a3a JaHHBIX.
NudopmaiinoHHblii KOMIIOHEHT OaHKa JaHHBIX COCTOMT W3 0a3 JaHHBIX, CXEM
0a3 JaHHBIX U cioBapeil maHHbIX. CroBapu AaHHBIX UMEIOT 0CO00 BaKHOE
3HaueHue. Memaungopmayua Bxiodaer B ceds omucaHue cTpykTypbl b/l
(cxeMbl M TIOJICXEMBI), MOJENb MpeAMETHON o001acTH, HHPOPMALHIO O
MOJIb30BATENIIX M HX TMpaBax, onucaHue (OpMbl BXOIHBIX M BBIXOJHBIX
JTOKYMEHTOB. LleHTpaiin30BaHHOE XpaHWIUIIE MeTauH(POPMAIMM Ha3bIBACTCS
cnoeapem oannvix. OcoOeHHO OOJIbIIIOE 3HAUEHHE UMEIOT CIOBapHU JAHHBIX B
CUCTeMaxX aBTOMAaTU3UpOBaHHOTO npoekTupoBanus NC.

banku maHHBIX KIacCUUUUPYIOT MO CAEAYIOIIMM CBOMCTBAM:

1) ckopocTh NOCTyma — OmpenesnsieT BpeMsl Peakluu, T.€. MOJydeHHE
OTBETa Ha 3aIPOC MOJIb30BATENS;

2) JOCTYHmHOCTh — OINpEJeNsieT, Kakue HaHHble, coaepkauuecs B B/l,
JOCTYIIHBI JAaHHOM KaTeropuu MoJib30BaTeleil;

3) ruOKOCTh — OmpeAeNnsieT BO3MOXHOCTh MOJYYUTh OTBET HA CIOXHBIE
3aMpochkl;

4) UETOCTHOCTh — OTBEYAET 3a CHIKEHHE W30BITOYHOCTH JAHHBIX,
COTJIaCOBAHHOCTb JAHHBIX MPH YIOPSA0YEHUN OOHOBJICHUS.

ba3za 3HaHMii — 5TO COBOKYNHOCTb MOJeiei, mnpaBuil U (HaKTOpOB

(1aHHBIX), TOPOXKIAIOIINX AaHAJIW3 M BBIBOALI JJISI HAXOXJCHHS pEIICHUN
CJIOKHBIX 3aJ1a4 B HEKOTOPOH MpeAMETHON 00J1acTH.

ba3a 3HaHmMii COCTOUT U3 JIOKAJIIBHBIX OUOIUOTEK TAHHBIX, COAEPIKAIINX
ompeNesieHnsT BCeX OOBEKTOB KOHKPETHOM MoOJeNu, a Takxke oOmen
OMOJIMOTEeKH, B KOTOPOM XPaHITCA BCE «BCTPOCHHBIE» B CHUCTEMY OIHUCAHUS
00OBEKTOB.

ba3za 3naumii, B3 (anrn. Knowledge base, KB) — 310 ocoboro poaa 6aza
JAHHBIX, pa3pa0oTaHHas Ui yOpaBJICHUS 3HAHUAMH (METaJaHHBIMHU), TO €CTh
cOOpOM, XpaHEHUEM, ITOMCKOM M BbIIa4€i 3HAHUIA.

ba3za 3HaHuii — 5T0" COBOKYNHOCTh MOJejell, mpaBuil U (HaKTOpPOB

(IaHHBIX), MOPOXKJAIOIIMX AaHAJIW3 M BBIBOJABI JUISI HAXOXKICHHS pELICHUN
CJIOXHBIX 3a]1a4 B HEKOTOPOI MpeaMeTHO 00IacTH.
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ba3a 3HaHMI1 — OpraHM30BaHHAas COBOKYIHOCTbh 3HAHMI, OTHOCSAIIUXCS K
KakoM-HUOyAb TNpeaMeTHOM oOnacTu. 3HaHUEM SIBISETCS MPOBEPEHHBIM
MIPAKTUKOM Pe3ynbTaT NO3HAHUS AEHCTBUTENBHOCTU. MIHAaYe TOBOps, 3HAHUE —
ATO HAKOIUJICHHBIE YEJIOBEYECTBOM HWCTHUHBI, (AKThl, MPUHLMUIBI U MPOYHE
o0bekThl mo3HaHusA. [loaToMy B oTiauume oOT 0a3bl JaHHBIX, B 0a3e 3HAHUU
pacnoJlaraloTCsl IO3HABaeMbIE CBEIEHHsA, COJEpXKalluecss B JOKYMEHTax,
KHUTAX, CTaThbsX, OTYETAX.

Ba3pl JaHHBIX — MHOXECTBO B3aWMOCBSI3aHHBIX €IUHUIl JaHHBIX,
KOTOpbIE MOTYT 00padaThIBaThCsl OJHOM WM HECKOJBKUMHU TPHUKIIAJIHBIMU
CUCTEMaMHU.

baza pgaHHBIX — 3TO COBMECTHO HCHOJIb3YeMbId HAOOp JIOTHYECKU
CBSI3aHHBIX JaHHBIX (M OMNHCAHWE OTUX JIaHHBIX), MpeJHA3HAYCHHBIN IS
yJIOBJIETBOPEHUSI HHPOPMALIMOHHBIX MOTPEOHOCTEN OpraHU3alINH.

baza naHHBIX — 3TO OOBEKT ympaBieHUs B OaHKe JAaHHBIX. ba3a gaHHBIX
OMKCHIBAET COCTOSIHME OOBEKTOB MpPEAMETHOW 00JIaCTH Ha ONpeeieHHbIN
MOMEHT  BPEMEHHM  COBOKYIHOCTHIO  MPEUIOKEHUH  HAa  HEKOTOPOM
dbopmanu3oBaHHOM s3bIke. [Ipu 3TOM ompeaenstoTcsi 3HaueHus BceX (PaKTopoB
Ha JaHHBIH MOMEHT B BHJI€ COBOKYIMHOCTH B3aMMOCBS3aHHBIX XPaHSIIUXCS
BMECTE JIJAHHBIX.

Oco0eHHOCTRI0O 0a3bl JaHHBIX SIBISETCS TO, YTO OHA pacCUMTaHa Ha
UCIIOJIb30BAaHUE TPHU CO3JIaHUM PAa3IUYHBIX HE3aBUCHUMBIX TNPOrpaMM U
npuiokeHuil. B a3Tom ocHOBHOE oTiivune 0a3bl JAHHBIX OT OOBIYHBIX (hailiIoB
JAHHBIX — OHU MCIOJB3YETCS TOJBKO B KOHKPETHO pa3paOOTaHHOM JISI HUX
MPUIIOKEHHH.

Cucrema ynpanienusi 6azamu 1aHHbIX (CYBJl) cocTouT M3 SI3BIKOBBIX
U TPOTPAaMMHBIX CPEJCTB, TMPEIHA3HAYCHHBIX JJISI CO3JaHUS, BEIACHUA W
AKCIUTyaTaluu 6a3 JaHHbBIX.

Cucrema ynpapjiaeHusi 06a3zamm 3HaHUii — 510 oOoOBekTHass bJ[ ¢
BO3MOXHOCTSIMU ~ HHTEJUIEKTYyaJIbHOTO  TIOMCKA U aBTOMAaTHYECKOro
NepeynopsI0YMBaHUs CTPYKTYPhI B 3aBUCUMOCTH OT I€MCTBHUI MOJIb30BaTENEH.

CYBJ — s10 nporpaMmMmHoe obecrieueHne, KOTOpOoe B3aMMOJIEUCTBYET C
MPUKIAAHBIMUA TPOrpaMMaMu TOJb30BaTeNss W 0a3oi JaHHBIX W O0Jagaer
MePEYUCIICHHBIMU HUKE BO3MOXKHOCTSIMU

— TMO3BOJISIET CcOo3AaTh 0a3y MAaHHBIX, YTO OOBIYHO OCYILECTBIAETCS C
moMoIIbIo si3bika omnpeneneHus naHHbix (DDL — Data Definition Language).
S3pik DDL npenoctaBisieT moib30BaTeNsIM Cpe/ICTBA yKa3aHUsI TUIA JaHHBIX U
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UX CTPYKTYpbI, a TaKKe CpEeACTBa 3aJaHus OTpaHWYEHUH s uHbOpMaIu,
XpaHUMOM B 0a3e JaHHBIX;

— TO3BOJISIET  BCTaBIsATb, OOHOBIATH, YAQIATH M  M3BIIEKaTh
uHpopmaluio U3 6a3bl JAHHBIX, YTO OOBIYHO OCYIIECTBISETCA C TOMOUIBIO
s3bIka MaHumnynupoBaHus naHHeiMU (DML — Data Manipulation Language).
Hanuune 1eHTpaqu30BaHHOIO XpaHWIMINA BCEX JAHHBIX M HUX OINHCAHMM
MO3BOJISIET MCHOJb30BaTh sI3bIk DML kak oOumil MHCTPYMEHT OpraHU3aliU
3alpoCcoB, KOTOPBIA MHOTJIa HA3bIBAIOT S3BIKOM 3ampocoB (query language).
Hanuune s3pika 3ampocoB TMO3BOJISIET YCTpaHUTh npucyliue ¢GaiaoBbIM
CUCTeMaM OTpaHWYEHUS, TPU KOTOPBIX MOJIB30BATEISAM MPUXOAUTCSI UMETH €10
TOJIBKO ¢ (PUKCHPOBaHHBIM HaOOPOM 3aMPOCOB WM MOCTOSTHHO BO3PaCTAIOIINM
KOJMYECTBOM IPOrpamMM, UYTO MOPOXKIAET Apyrue, 06ojee ClIoKHbIE MPOOIEMBI
yIPaBJI€HUS MPOTPAMMHBIM 00€CTIEUEHUEM.

Haubonee pacrnpocTpaHeHHBIM THUIIOM HEMPOUEAYPHOTO SI3bIKA SIBISETCS
S3bIK CTPYKTYpUpPOBaHHBIX 3anpocoB (Structured Query Language — SQL),
KOTOpBbI B HACTOAIIEE BpeMsl ONPENEseTcs CIEeUUaTbHBIM CTaHIAPTOM H
(bakThuecku SBISETCS 00s3aTEIbHBIM S3BIKOM JUISL JIIOOBIX PENSLHUOHHBIX
CYBU:

1 TIpenocraBisieT KOHTPOIUPYEMBIN JOCTYH K 0a3e JaHHBIX C TOMOUIBIO
MEPEUNCICHHBIX HUKE CPEJICTB:

a) CHUCTEMBbI oOecrieyeHus 3aIMTHI, peAOTBpaIlatoEeh
HECAaHKIIMOHUPOBAHHBIN TOCTYM K 0a3e JaHHBIX CO CTOPOHBI MOIb30BaTENEH;

0) cucTeMbl TMOAACPK KU LEJOCTHOCTH JaHHBIX, oOOecneuynBaromen
HEMPOTUBOPEUMBOE COCTOSIHUE XPAHUMBIX JTaHHBIX;

B) CHUCTEMBbl YIOpaBJICHHUS TMapaiebHOM paboToN  MPUIIOKEHUH,
KOHTPOJUPYIOIIEH MPOLIECChl UX COBMECTHOIO TOCTYMA K 0a3e JIaHHBIX;

I) CHUCTEMbl BOCCTAaHOBJICHHS, TIO3BOJISIONIEN BOCCTAHOBUTH 0a3y
JaHHBIX 10 MPEAbIAYIIEro HENPOTUBOPEUYMBOTO COCTOSHMS, HAPYUIEHHOTO B
pe3ynbrare c00s annapaTHOro Wid MIPOrpaMMHOTO 00ecreYeHMs;

1) JOOCTYIHOTO TIOJIb30BATENISIM KaTajora, CoOJepiKalllero OIKUCaHue
XpaHUMOH B 0a3e JaHHbIX HH(OPMAIUH.

Hpyrumu cioBaMu, cuctema ynpapieHus 0azamu nansubix (CYBJ) — ato
IporpaMMHasi cucTeMa JJisi IEHTPAJU30BAHHOIO YIPABICHUS JAHHBIMH,
XpaHUMBIMH B 0a3e JIaHHBIX, MU UX TMOAJACPKAaHUSI B  COCTOSHHH,
COOTBETCTBYIOIIEM MTPEAMETHON 00J1aCTH.

[Ipu BbeIMONHEHWHM OCHOBHBIX u3 H3TUX (Qynkuuid CYBJ gomxHa
HCIIOJIb30BaTh pa3JInyHble ONMUCAHUS JAaHHBIX. ECTECTBEHHO, YTO MPOEKT Oa3bl
JAaHHBIX HAJ0 HAYMHATH C aHalW3a MPEAMETHOM OOJacTH U BbBISBICHUS
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TpeOOBaHUN K HEW OT/IENBbHBIX MOJIb30BaTEeH (COTPYIHUKOB OpraHU3aIINH, IS
KOTOPBIX co3faercsi 6a3a naHHbIX). [IpoekTupoBaHuE OOBIYHO TOpYyYaeTCS
4eJoBeKy (TpyIie JIMi) — aomurucmpamopy oazvl oanHvix (ABIl). Um moxeT
OBITh KaK CIEHUAJIBHO BBIJICJICHHBIM COTPYIHUK OpraHU3allid, TaK U OyayIIui
noJyib3oBaTesib bJl, 1O0CTaTOYHO XOPOIIO 3HAKOMBIA C MAIIMHHONW 00pabOTKOi
JAHHBIX.

OOBeauHss YacTHBIC MPECTaBICHUS O cojaepkuMoM bJl, moiydeHHbIe B
pe3yJibTaTe ONnpoca MOJIb30BATENICH, U CBOU MPEACTABICHUS O TaHHBIX, KOTOPHIE
MOTYT TOoTpeOoBaThcs B Oyaymux npuioxeHusx, ABJ[ chHawama co3maer
0000meHHoe HedopManbHOE ONMUCAaHHWE Cco37aBaeMoi 0a3bl JaHHBIX. OTO
ONMCAHWE, BBHIOJHEHHOE C  HUCIOJb30BAHUEM  €CTECTBEHHOIO  S3bIKA,
MareMaTudeckux (opmyi, Tabnuil, rpadUKoOB U APYTUX CPEICTB, MOHSATHBIX
BCEM JIIOJISIM, pa0OTalOMMX HaJl MPOCKTUPOBAHMEM 0a3bl JAHHBIX, HA3bIBAIOT
uHgonozuueckoit mooenvio oannvix (puc. 1.1).

Takasi 4eJIOBEKO-OpPUEHTUPOBAHHAS MOJIENIb MOJTHOCTHhIO HE3aBUCUMA OT
(bu3nYecKrX mapaMeTpoB Cpelibl XpaHeHUs NaHHBIX. [loaToMy mHbOIOTHUECKas
MOJIeJIb HE JOJDKHA M3MEHATHCA 1O TE€X MOp, MOKa KAaKUe-TO W3MEHEHHUS B
peaJbHOM MHUpPE HE MOTPeOyIOT M3MEHEHUsI B HEH HEKOTOPOTO OMpeesICHUs,
9TOOBI 3Ta MOJIENIb MPOJAOJIKATIA OTPaXaTh MPEIAMETHYIO 00sacTh. OcCTalbHBIC
MO/IEJId, TTOKa3aHHbIE HA puUC. 1.1, IBIAIOTCS KOMIBIOTEPO-OPUEHTUPOBAHHBIMHU.
C ux nomomipto CYBJ/[ gaer BO3MOXKHOCTH MpOrpaMMaM M MOJIb30BATEISIM
OCYIIECTBJIATh JOCTYI K XpaHUMBIM JIaHHBIM JIUIIb 110 UX UMEHaM, HE 3a00TiICh
0 (U3UYECKOM PACIIOJIOKEHUU ITUX JAaHHBIX. HyXHbIC TaHHBIE OTHICKHMBAIOTCS
CYB]l Ha BHENIHUX 3alOMHUHAIOIIMX YCTPOWCTBAX MO @huzuuecko MOJIEIH
JAHHBIX.

Tak kak ykKa3aHHBIM JOCTYI OCYHIECTBISIETCS C TMOMOIIBbI0 KOHKPETHOM
CYB/l, To Moaenu JOMKHBI OBITh ONMHCAHEI HA SA3bIKE ONUCAHUS OAHHBIX DTOU
CYB/Jl. Takoe omucanue, coszmaBaeMoe ABJ] mo wuHdosormyeckoi mojenu
JNAHHBIX, Ha3bIBAIOT O0AMAI02UYeCcKOll WA KOHUENmydaabHOU MOJEIBIO
JAHHBIX.

TpexypoBHeBass apxuTekTypa (MHGOIOTHUUECKUH, MaTaJIOTHYECKUM U
(U3UYECKUI YPOBHU) TIO3BOJIAET OOECICUUTHh HEe3A8UCUMOCHb  XPAHUMbBIX
OaHHbIX OT UCHOJIB3YIOIMMX uX mporpamMm. ABJ[ mMoxeT mpu HEOOXOIUMOCTHU
nepernucarh XpaHUMbIC JaHHBIE Ha Jpyrue HocuTeau uHbopMauuu U (WiIH)
peopraHn3oBaTh WX (PUIHUYECKYIO CTPYKTYPY, H3MEHHUB JHIIL (PU3HUYECKYIO
Mojieib JaHHbIX. ABJ] MOXeT MOAKIIOUNUTHh K CHUCTEME JII000€ YHCIIO HOBBIX
MOJIb30BaTeNIe (HOBBIX MPUJIOKEHUN ), JOTIOJHUB, €CIIA HAJ0, 1aTaIOrHYeCKYIO
MoOJieb. YKa3aHHbIE U3MEHECHUS (PU3MUECKON M J1aTalorMYecKOd Mojesield He
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OyIoyT 3aMedeHbl CYIIECTBYIOIIMMH TOJb30BATEISIMU CHUCTEMBI (OKaXyTCs
"mpo3payHbIMH" JUISI HUX), TaK e Kak He OyIyT 3aMeueHbl U HOBBIC
nosib3oBatenu. ClieoBaTeIbHO, HE3aBUCUMOCTh JaHHBIX 0OecreuynBaeT
BO3MOXHOCTb Pa3BUTHUS CUCTEMbI 0a3 TaHHBIX 0€3 pa3pyLIECHUs CYIIECTBYIOIINX
npuinoxkennit [T.®. Jle6eneBa, BA3bl JIAHHbIX, VYuyebnoe mocobue,
Kemeposo, 2006, c. 99, c. 11-12].

HFMMET Haw BEH:":., s
e T P RO R, O e e

Oraen s
NoneI3osSaTens Cass JasHER

Pur: 1

MEH & Baue

MHOMOMNMYECHKAS MO OOEMNB MAAaHHBbIX

DEOGu @ eme e, sos O Dh IS oDl s KE s - N eiio
2EM » CTYE onMcasse NpDaapseTHOW oGnacT
iHAGOD AaHHLDI. ¥ TUNOE. GNesd, CER38W W .0

Ly

OATANOIMHYECHKARA MOOEMNE OAHHRIIX
Moaens w CIPCEHAE H@a Adbe oMK Rt seow %50

onuMcaHWum * {!’.
MIC MO s 3y a8
mbelEe CNE O
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E!-A B AW H El X |

Pucynor. 1.1. YpoBHH Momenel TaHHEIX

C dyskumeit o0paOOTKM JaHHBIX TECHO CBS3aHO  yIpaBJICHUE
TpaH3akiusMu. TpaH3akuMsi — 3TO MOCJeNoBaTeIbHOCTh onepauuid Hax b/,
paccmatpuBaeMbix CYBJl kak enunoe 1enoe. B mpouecce QpyHKIIMOHUPOBaHUS
CVYB/ tpanzakuus nubo ycnenrHo BeinoiHsercs 1 CYBJl dukcupyer (commit)
n3MmeHenus bJl, npousBeaeHHbIE €if BO BHEIIHEH MaMsITH, THOO HU OJHO U3 ITHUX
M3MEHEHUI HUKaK He OTpakaeTcs Ha cocTostHuM B/1.

[Ipy momomM TpaH3aKIUi TMOAAEPKUBAETCS JIOTHYECKas LEIOCTHOCTh
0a3bl JaHHBIX 32 CUET OOBEIMHEHMS AJIEMEHTAPHBIX OIepaluil HaJ pa3HbIMU
(aiiiaMu B 0JIHY TpaH3aKIIUIO.
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1.2 UudopManmoHHOe MOAEJIMPOBAHUE NIPEAMETHBIX 00J1acTeil

OcHOBHBIE BOIIPOCHI: CYHIHOCTDH I/IH(I)OpMaI_II/IOHHOI‘O MOACIUPOBAHUA.
OTansl MMPOCKTUPOBAHUA 0asbl JaHHBIX.

PeanpHpiM  cpeACTBOM  MOJAENMUPOBAHUS  JAHHBIX  SIBJIIETCA  HE
dbopManbHbIl  METOA HOpMalu3allid OTHOUIEHWH, a TaKk Ha3blBaAEMOE
CEMaHTUYECKOEe MojeNupoBaHue. B kauecTBe MHCTpyMEHTa CEMaHTUYECKOTO
MOJICJIMPOBAHUS UCIOJIB3YIOTCSl PA3JIMYHbIE BApUAHTHI JIUATPAMM CYUHOCHIb-
ces3b (ER — Entity-Relationship).

JluarpaMMbl  CYIIIHOCTB-CBSI3b TIO3BOJISIIOT MCIIOJI30BaTh  HATJISIHBIE
rpaduueckue 00O3HAYEHUs Uil  MOJEIMPOBAHMUS  CYIIHOCTEH UM UX
B3aUMOCBS3EH.

Paznmuuator  koHuenTyanbHble U ¢usznueckue  ER-guarpaMmbl.
KoHuenrtyaibHble auarpaMMbl HE YYUTBHIBAIOT OCOOEHHOCTEM KOHKPETHBIX
CYB/l. ®usndeckue quarpaMMbl CTPOSITCS MO KOHUENTYaJIbHBIM IUarpaMmam u
MPEACTaBIAIOT €000l mpooOpa3 KOHKpeTHOM O0a3bl AaHHBIX. CyIIHOCTH,
ONpEJICICHHbIE B KOHIENTYaJbHOM JUarpaMMe CTAHOBSATCS TaOJIMLIaMH,
aTpuOyThl CTAHOBSTCS KOJOHKaMHM TaOmuil (MpU 3TOM  YUYUTHIBAIOTCA
nomyctumble aisg nanHod CYBJl Tumbl JaHHBIX U HAMMEHOBAHUS CTOJIOLOB),
CBS3M PEATM3YIOTCS NMYyTEeM MUIpAlMU KIIOYEBBIX aTpUOYyTOB POIUTEIBCKHUX
CYLIHOCTEH M CO3/1aHMsI BHEIIHUX KITFOUEH.

[Ipy mnpaBUIBHOM OMNpEAEICHUH CYIIHOCTEH, MOJyYeHHbIE TaOJIULIbI
OynyT cpasy HaxoauThcs B 3SHO.

HaumenoBanue ER-gmarpamm mnpoucxoauT oT anriuiickoro «Entity-
Relationship» («CyIIHOCTH-CBS3BY).

Juarpammbl ER-3K3eMIUIAPOB WUIKOCTPUPYIOT CTEIIEHb CBS3U U KJAacc
MPUHAIICKHOCTH CYIIHOCTEH.

Knaccuueckass ¢opma mnpencTaBieHuss CyHIHOCTEH HW UX aTpuUOYyTOB
UCIIOJIb3YeT MPSAMOYTOJIBHUKU JJI1 0003HAYEHHUsS] CAMUX CYIIIHOCTEH W OBajbl —
st 0003HaueHus ux aTpuOyToB. CBSI3M MEXIY CYIIHOCTMU HPUHSITO
o0o3Ha4yaTh poMOOM (puc. 2.2).
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Puc. 2.2. Ceasu mexcdy cyujHocmamii

CymHOCTH, I KOTOPBIX CBSI3U SIBJISIOTCS 00S3aTCIbHBIMM, HA3bIBAIOT
caa0biMH. B cioydae eciu mpu MPOCKTUPOBAHUM HEOOXOAMMO OTMETHTH
c1a0yro CYIIHOCTh, €€ MPUHATO 0003HAYATh MPSAMOYTOJIBHHKOM CO CIBOCHHBIMHU
rpa"unamu (puc. 2.3).

Kmnenr 3akaz

Puc. 2.3. Obosnauerue cradoil cyujHocmu

IIpeoOpa3oBanue CBSI3M «MHOTHE-KO-MHOrUM». CBsI3b BUJAa «MHOTHE-
KO-MHOTUM» (pHC. 2.4) HEpean3dyemMa B PEISIIMOHHON MOJIENN JaHHBIX.

CBSI3b CymHocTs 2

CymHocTs 1

Puc. 2.4. Cea3b «MHO21UE-KO MHO2UM»

Takyio cBsi3b TpeOyeTcs mpeoOpa3oBaTh B JBE CBSI3M BHAA «OAUH KO
MHOTHUM» BBEJICHUEM HEKOTOPOH BCIIOMOTaTEIbLHON CYIIIHOCTH.
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CyILHOCTE
|

CocraBHas CyIIHOCTE
CYIITHOCTH 2

Puc. 2.5. Ilpeobpasosantas c653b

[IpoexTupoBanre 6a3bl JAHHBIX JAEJIUTCA Ha JBa JTama: MOCTPOCHUE
uHposornyeckoii  (MHOOPMAIIMOHHO-TIOTUYECKON, WM  CEeMaHTHYECKOM)
Mozenu (puc. 1.1) u narajgornyeckoi moaenu (puc. 1.3).

1.2.1 NH}osornyeckoe NnpoeKTHpoBaHue 0a3bl JAHHBIX

OcHOBHBIE  BONPOCHI: CYIIHOCTh H  IIeJdb  HH(OJIOTHYECKOTO
MPOEKTUpOBaHMs 0a3 MaHHBIX. OCHOBHBIE ONpEACNICHUS HWH(OIOTrHIECKOT0o
MO/ICJIUPOBAHUSI.

HNudosornyeckoe npoeKTUPOBAHUE OCHOBAHO HA aHAIIN3E NMPeEAMETHOMN
00J1aCTH U BO3MOXXHBIX MH()OPMAIIMOHHBIX 3aMPOCOB K Oynyiei 6a3e HJaHHBIX,
KOTOpasi JOJDKHA TPEJICTaBiIsATh co00M WHGOPMAIIMOHHYIO MOJENb ATOM
npeaMeTHor obnactu. Ha sToMm 3Tame nmpoeKkTupoBaHUs HEOOXOIUMO BBISIBUTH
OCHOBHBbICE MH(OPMAIIMOHHBIE OOBEKTHI C MX CBOMCTBAMM, a TaKXKe CBS3SIMU
MEXJIy HUMH, T.€. HMH(POJIOTUYECKOe TMPOCKTUPOBAHHE  CBSI3aHO C
OMpENENICHHBIM  CTpyKTypupoBanueM  uHbopmanuu.  HMHpomoruyeckoe
MIPOCKTUPOBAHKME TIO3BOJISCT 3a7aTh CTPYKTYpy Oyaymied 0a3bl JaHHBIX Ha
Oymare, elie 10 paboThl C KOMITBIOTEPOM.

Ipenmernas obuaactb (IIO) — yacTe peanbHOr0 Mupa, MOMJIEKAIIas
M3YYEHUI0O C  IeJIbl0  OpraHM3aluy  YyNpaBleHUus W MOCIeAyromiei
aBTOMAaTH3AIIUU.

I1O ompenenena, eciau W3BECTHHI CYIIECTBYIOIIUE B HEHW OOBEKTHI, UX
CBOMCTBA M OTHOIIEHUS.

CTpykTypa AaHHBIX — CIOCO0 OOBENMHEHUS HECKOJIBKHX JJIEMEHTOB
JTAHHBIX B OJIVH.
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MIPEINPUITHE TIPaBJICHUS

Hazsanwne

damunusa

Anpec JlomxHOCTB

Puc. 1.1. Undonornueckas Mojaeinb

Heab undonoruyeckoro MoaeJMpoBaHus — obOecrieueHre Haumbosee
€CTECTBEHHBIX JUIsI ueJoBeKa crnocoOoB cOopa W TMPEACTABICHHUS TOU
uH(popMaIK, KOTOPYIO MPEIOIaraeTcss XpaHUuTh B CO37aBaeMoil 0aze TaHHbIX.
[ToaTomMy MH(}OTOTHUYECKYIO MOAEIH JAHHBIX MBITAIOTCS CTPOUTH M0 AHAJIOTHUU C
€CTECTBECHHBIM SI3BIKOM (TIOCICTHUN HE MOXKET OBITh HCIOJB30BaH B YHCTOM
BU/JIE M3-32 CJIOXKHOCTH KOMIIBIOTEPHON 00paOOTKU TEKCTOB M HEOJJHO3HAYHOCTH
J000r0 €CTECTBEHHOTO s3blKa). OCHOBHBIMH KOHCTPYKTHUBHBIMU JJIEMEHTAMHU
WH(OIOTUYECKUX MOJICNICH SBJISIOTCS CYIIHOCTH, CBS3U MEXIy HUMH H HUX
CBOICTBA (aTpUOYTHI).

CymHOCTb — HEKOTOpbI OOBEKT, SBJIECHUE U3 paccMaTpUBAEMOM
npeaMeTHor obnactu (puc. 1.2). Ilpumepsl cynHOCTEH: YeI0BEK, aBTOMOOWIIb,
c/eJiKa, BU3UT K CTOMATOJIOTY.

ATpHOYTBI — JaHHBIC, ONMHUCHIBAIONINE CBOMCTBA CYIIHOCTH. lIpmMepbl
aTpuOyTOB: (paMuUIMs, 1[BET, CTOUMOCTb, Jara.

Tun cymHocTM — NpuU3HAK TPUHAIICKHOCTH K HEKOTOPOMY KIaccy
(MHOXXECTBY) OOBEKTOB (sBJIeHUM). Tum CyImHOCTH  XapaKTepU3yeTcs
MHOECTBOM €€ aTpuOyTOB.

IK3eMIUISAP CYIIHOCTH — KOHKPETHBIH OOBEKT, NpPHHAIICIKAIIIHI
ONPEJICTICHHOMY KJIacCy OOBEKTOB. OJK3EMIUISIp CYIIHOCTH ONIpeleNsercs
3HA4YCHUSIMHU €€ aTpulyToB (puc. 1.2).

CBs3b — acCOLIMMPOBAHUE BYX WU 00JIee CYyLTHOCTEM.
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CymHocTh
Ox3eMIusap cymHocTH «CTyIeHT»

\ 3HaueHus: aTpuOyToB

ATpulyThI
Konx rpynmsr L NC-06-1 /
Ne crynenueckoro 6unera 15345
damunus [Terpos
HNms HBan
OTtyecTBO OneroBu4
Jlata nmocTyruieHus 01.09.2005
CriennaibHOCTh HCITIP
dakynbpTeT oro

Puc. 1.2. Ilpumep CynIHOCTH U K3EMILISIPA CYIITHOCTH
Jlnst onucanys WHGOIOTHYECKOU MOJIeNH UCTIob3yloTes: ER-nuarpaMmei.

1.2.2 [Jarajsormueckoe NPOEKTHPOBaHHE 0a3pl JAHHBIX
(peJIIIHOHHAS MOJIeJIb JAHHBIX)

OcHOBHBIE BONPOCHI: CYIIHOCTh JaTaJOTMUYECKOr0 MPOCKTUPOBAHMUS.
PensumonHON MOIENIM NaHHBIX: MOHATHUE, CBOWCTBA, OCHOBHBIE OIPEACICHUS
TEOPUU PENALMOHHOIO0 MojaenupoBaHus. CBA3M MEXAY CYHIHOCTSIMU. Bumabl
cBs3ei. [lonsTue xiroya.

JlaTajiornyeckoe TPOEKTHUPOBAHME CBOJUTCS K TMPEICTABICHUIO
MH(OJOTUYECKONH MOJIeId B TEPMUHAX BBIODAHHOW CHUCTEMbI YNPaBJIEHUSA
o0azsamu ganHbix (CYBJ), T1.e. jgarajorudeckas MOJ€Ib OMNHCHIBAECT
coOCTBEHHO AaHHble (uWH(DOpMamuio, KoTopas OyaeT 3alucaHa B MaMsATH
KOMIbIoTepa) W CBs3u Mexay naHHbiMu. Kaxmas CYBJl omnupaercs Ha
OTpeICICHHYI0O MOJeJb AaHHbIX. Hanbomnee momynspHoil B HacTosIee Bpems
SIBJISICTCS. PeJISIIUOHHASI MOJIeJIb TAHHBIX.

[lonsiTue penauuoHHbIN (aHra. relation — OTHOILEHHUE) CBSI3aHO C
pa3pabOTKaMu M3BECTHOTO aMEPUKAHCKOTO CIIEIHAINCTa B 00J1acTH cucTeM 0a3
na"HbeIX E. Konna.

OTU MOJICNIH XapaKTEPU3YIOTCS MPOCTOTOM CTPYKTYPHI JaHHBIX, YIOOHBIM
JUIL  TOJb30BaTesl  TaOJMYHBIM — TIPEJCTABICHHMEM U BO3MOXKHOCTBIO
MCIIOJIb30BaHus (DOPMAJIBLHOIO amnmapara ajareOpbl OTHOMICHUH U PEISIIMOHHOTO
WCUYUCTICHUS 111 00pabOTKHU JaHHBIX.
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Tabauya «Ilpeonpusmusy
Homep npexnpusitus
HasBanue npennpusitus

l'og oTkpeITHS Tabauya « Ynenwl npasnenusn»
AJipec npaBiIeHUs Homep nepconajinu
OcCHOBHOII KanuTanl daMuans, THAITAAIIBI
JlomKHOCTD
Bo3pacrt
N Howmep npennpusitus

Puc. 1.3. Jatanornueckas peysiiiuOHHAsi MOJEIb

Pensuuronnas Mozienb OpUEHTUPOBaHA HA OPTaHU3AIMIO JTAaHHBIX B BUJIE
nBymepHbix Tabmuu. Kaxnas perayuonnas mabauya mnpenctaBisieT coOoi
JIBYMEPHBIN MacCcHB U 00J1aJ1aeT CISYIOIUMHA CBOMCTBAMH:

— KaXKIbIH 3JIEMEHT TaOJIMIIBI — OJUH 3JIEMEHT JaHHBIX;

— BCE CTOJIOLBI B TaOJIMIIE OJHOPOJHBIE, T. €. BCE DJIEMEHTHI B CTOJIOIE
MMEIOT OJIMHAKOBBIN TUIT (YUCIOBOM, CHMBOJIbHBIN U T.J.) U IJTUHY;

— KaXXIbIil CTOJIOCI] UMEET YHUKAIIBbHOE UMS;

— OJIMHAKOBBIE CTPOKHU B TaOJUIIE OTCYTCTBYIOT;

— TIOPAJIOK CJICIOBAHMS CTPOK U CTOJIOIIOB MOKET OBITh TPOU3BOJIBHBIM.

OTHomieHusT TIPEACTaBICHbl B BUIE mabauy, CTPOKU KOTOPBIX
COOTBETCTBYIOT 3aNUCAM, @ CTOJIOIBI — NOJISAM.

[lone, kaxmgoe 3HAUY€HHWE KOTOPOTO  OJHO3HAYHO  OMPEICICT
COOTBETCTBYIOIIYIO 3aMKUCh, HA3BIBACTCS NPOCMbIM KAI0UOM (KITHOUEBBIM TIOJIEM).
Ecnum 3anmucu ogHO3HAYHO OMPEACNISIIOTCS 3HAYEHUSIMHU HECKOJBKHUX IOJEH, TO
Takas Tabauna 0a3pl JaHHBIX UMEET COCMABHOU KIIOY.

UToObI cBSI3aTh JIBE PENAIIMOHHBIC TAOIHUIBI, HEOOXOIUMO KIIIOU MEPBOM
TaOJIUIbI BBECTH B COCTaB KJIF0Ya BTOPOM TaOJUIBI (BO3MOYKHO COBIIAJICHHE
KJIIOYE); B MPOTUBHOM ClIydae HY>KHO BBECTU B CTPYKTYpPY NEPBON TaOIHUIIBI
GHeWHUL KII0Y — KJII0Y BTOPOU TaOJIUIIBL.

Kirou oOecrieunBaet:

—  OJHO3HAYHYIO WJACHTU(MUKAIIUIO 3aMUCEN TaOIUIbI;

— YCKOpEHHUE BBINMOJHEHHUs 3a1pocoB K b/I;

— YCTaHOBJICHHE CBSI3U MEXIY OTAeIbHbIMU TaOautiamMu bJ1;

— HCHOJIb30BAHUE OTPAHUYECHUN CCHUIOYHOM LIEJTOCTHOCTH.

Casi3u Mexkay cymHocTsimu. [lociie omnpeneneHus CyniHOCTEH ciemyet
OMHCaTh CBSI3U (B3aUMOOTHOIIICHHUS ) MEXKTY HUMH.
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CBsi3b yCTaHaBIMBACTCS MEXKAY IK3eMIUIIPAMH CYIIHOCTEH, a He HuX
TunaMu. [l CBS3BIBAHUSA DK3EMIUISIPOB  CYIIHOCTEH MCMONB3YIOTCS UX
YHUKaJIbHBIE UJIEHTU(DUKATOPHI 3K3EMILUIIPOB CYITHOCTH (IIEPBUYHBIE KITIOUH).

Bunel ceaseii:

— OJUH-K-OJIHOMY;

— OJMH-KO-MHOTHUM;

— MHOTHE-KO-MHOTHUM.

Bun cBszu  omnpeaensercss KOJIMYECTBOM  AK3EMIUIIPOB  CYIIHOCTEH,
YYaCTBYIOIIUX B CBS3U C KaXIOW U3 CTOPOH.

[Ipu cBsA3M BUAA «OJUH-K-OJHOMY», SK3EMIUIAP KaXKI0M M3 CYIIHOCTEH
MOKET OBbITh CBSI3aH HE 00Jiee YEM C OJIHUM IK3EMIUISIPOM JPYTroi CYIIHOCTH.

[Ipu  oOHapykeHUM  CBA3M  BUJA  «OAUH-K-OJHOMY»  CJEIYET
MIPOAHATU3UPOBATh MPUUMHY €€ BO3HMKHOBEHHUs. YacTo Takylo CBs3b JIydllle
npeo0pa3oBaTh B «OJUH-KO-MHOTUM» WM YHUYTOXHUTh, OOBEIUHUB JIBE
CYIIIHOCTH B OJIHY (HOBas CYIIHOCTh OYJET COJAepkaTh aTpuOyThl 00eux
MEePBOHAYATIBHBIX CYIIIHOCTEN ).

[Ipu cBsi3M MEXAY CYUIHOCTSIMHU BUAQ «MHOTHE-KO-MHOTHUM» KaXJIOMY
HK3EMIUISIPY TEPBOM CYIIHOCTH MOTYT OBITh TIOCTaBIIEHBI B COOTBETCTBHE
HECKOJIBKO IK3EMIUISIPOB BTOPOU CYITHOCTU (M HA0OOPOT).

Pensiumonnass monens 0a3 JaHHBIX HE MO3BOJISIET pEalM30BaTh CBA3b
«MHOTHE-KO-MHOTUM». JTa MmpobjieMa MOXKeT ObITh pelieHa BBEIECHUEM
JOTIOHUTENIBHON CYIIIHOCTH).

JlomeH aTpumbyTa — MHOXECTBO 3HAYEHUMN, KOTOpbIE aTpUOyT MOXKET
npuHUMaTh. JIOMEHOM MOXET ObITh, HAalpUMEp, MHOKECTBO JOMYCTUMbIX
3HAYEHUN JaThl, JHUANA30H LEJIbIX YUCE] WM MHOXKECTBO TEKCTOBBIX CTpPOK.
Taxxke 3T0 MOXKET ObITh MHOKECTBO I[BETOB U OTTEHKOB WJIM CIIMCOK KOMITAHUN
— MIOCTAaBILIUKOB.

IIpu peanuszanuu wmoxenu Ha sA3blke KOHKpeTHOM CYBJl nmomeHsl
MPUBOJATCS B COOTBETCTBUE C UMEIOIIMMHUCS TUTIAMU JaHHBIX.

B cuctemax 6a3 maHHBIX JaTajoruyeckass MoJieib MpeAMETHOW 00JacTu
MIPECTABISACT CO00M cxemy b6azvl OaHHbIX.
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1.2.3 Moaeau JaHHBIX

OcHOBHBIC BONPOCHI: TOHATUE MOJAENM [aHHBIX. Buael Monenen
naHHbIX. CTPYKTypa TaHHBIX.

[TonsiTue MOJENW MaHHBIX, SBISAETCS OJHUM M3 (YHIAMECHTAIBHBIX B
o0Oiactu 0a3 JaHHBIX.

Moaeab JaHHBIX — TPEACTaBICHUE O MPEAMETHOM o00JlacTh B BHUIE
JAHHBIX U CBSI3€H MEKIYy HUMHU.

To ecTh, MoOaeJb AAHHBIX — O3TO COBOKYIHOCTh B3aWMOCBSI3aHHBIX
CTPYKTYpP JIAaHHBIX U OMepaIlil HaJ ITUMHU CTPYKTYpaMHu.

[TonaTue “Moaens JaHHBIX BKJIIOYAET TPU KOMIIOHEHTA!

1) opranm3zanui0 JaHHBIX (KOJMYECTBO M THUIIBI OOBEKTOB MOJEIU
JTAHHBIX, OTPAHUYCHUS Ha CTPYKTYPY JaHHBIX);

2) MHOECTBO JIOIYCTUMBIX OTEepalvii HaJl JaHHBIMU:

— orepanuu BEIOOPKH (ITOUCK);

- oneparuu MoauduKkanuu (BKIOYNUTh, YAATUTh, U3MEHUTD JJAHHBIC);

3) cpencrtBa oOecrieyeHHUs] JIOTHYECKON IIEJIOCTHOCTH U JIOCTOBEPHOCTHU
JAHHBIX (OTpaHUYCHUSI HAa 3HAUYCHUS JTAHHBIX M CBSI3U), C MOMOIIBIO KOTOPBIX
JIOCTUTAETCS] HEMIPOTUBOPEUUBOCTh XPAaHUMOUN WH(DOpMAIIHH.

Bri6op Mojaenu AaHHBIX 3aBUCUT OT oObeMa WH(GOpPMALHUM, CIOKHOCTU
peraeMbIX 3a71a4 ¥ UMEIOIIETOCS TEXHUUECKOTO U MPOTPaMMHOT0 00eCTICUeHUSI.

L]envio n02utecko2o npoeKmupo8arus s6I1emcs NOCMpPOEHUe T02UYECKOU
MoO0enu Heu3ObIMOoUHOU U Henpomueopeuusoll bazvl oanuvlx. [Ipu nocmpoenuu
JI02UYeCKOU MOoOelu HA OCHO8e UHDON02UHECKOU MOOeau 8ulouparom my uiu
uHyto mMooenvb Oanublx. Pa3znuyaloT umepapXuyecKue, CETeBbIe U PEISIIMOHHBIC
MOJEJIH JaHHBIX.

HNepapxuyeckasi CTPYKTYypa MPEICTABISAET COBOKYMHOCTH 3JIEMEHTOB,
CBSI3aHHBIX MEX]y cO00i 1o ornpeaeraeHHbIM npaBuwiaM. OObEKThI, CBA3aHHbBIC
HepPaApXMUYECKUMHU  OTHOIIEHUSAMH, OOpa3ylT OpUEHTHPOBAHHBIM  rpad
(nepeBepHyToe nepeBo). I'pap — 3TO COBOKYITHOCTH OOBEKTOB CO CBS3SIMU
MEX]Ty HUMU.

K OCHOBHBIM MOHSTHAM UEPAPXUUECKON CTPYKTYpPhl OTHOCSATCS: YPOBEHb,
aneMeHT (y3ed), CBA3b. Y3eJd — OTO COBOKYIHOCTb aTpUOYTOB JaHHBIX,
OMUCHIBAIOIINX HEKOTOPBIM 00BEeKkT. Ha cxeme mepapxudeckoro aepeBa Y3Jbl
MIpeACTaBIsAIOTCS BepiimHaMmu rpada. Kaxnpiii y3en Ha 0osee HU3KOM YPOBHE
CBSI3aH TOJILKO C OJTHUM Y3JIOM, HaXOISIIUMCS Ha 00Jiee BLICOKOM YPOBHE.

CxeMaTH4HO Hepapxudeckasi MoJIelb TaHHBIX IIPeIcTaBlIeHa Ha puc 4.2.
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Puc. 4.2. CxeMma HepapxH'ecKoH MoZedH a3kl JAHHBIX

B ceTeBoii cTpyKType npu TeX kK€ OCHOBHBIX TOHATUAX (YPOBEHB, y3e,
CBSI3b) KQKIBIA JJEMEHT MOXET OBITh CBS3aH C JIIOOBIM JPYTHUM DIIEMEHTOM.
CereByr0 MOJENb MOXHO TPEICTaBUTh Kak rpad ¢ 3alucsIMUA B BHIE Y3JIOB
rpada u Habopamu B Buze ero pedep (puc. 4.3).

I'pad sBnsercs Oomnee oOmiel CTPYKTYpOH MO CPaBHEHHUIO C JEPEBOM
(uepapxusi), TOCKOJBKY OTHEIBHBIA y3€I MOXET HWMETh MPOU3BOIBHOE
KOJIMYECTBO POJIUTENBCKUX Y3J0B, a TaKkKe MPOU3BOJIILHOE KOJIHYECTBO
MOTYMHEHHBIX Y3JI0B.

A B
C_——D E
F G H

Puc. 4.3, CxeMa ceTeBOH MOJeTH 0a3bl IaAHHBIX

Crpykrypa [structure] — ¢uxcupoBaHHOE YHOPSIO0YEHHOE MHOMXKECTBO
00BEKTOB U CBS3EU MEXY HUMH.

C noHsiTHE CTPYKTYpa CBSI3aHbI CIEAYIONINE TEPMUHBI:

— CTPYKTYpa JAaHHbIX [data structure] — MHOXECTBO 3JJIEMEHTOB
JTAHHBIX, 00BEAUHEHHBIX U YIIOPST0YCHHBIX OMPEeICHHBIM 00pa3oMm;

— cTpyKTrypa uHpopMaunonHoi 0a3pl [information support
structure] — ymnopsijo4€HHAss MO OMNPEACICHHBIM MPABUJIAMU COBOKYITHOCTD
MOAMHOKECTB  3amuceil  MH(OPMAIMOHHBIX JJIEMEHTOB, OO0pa3yIOIINX
uHpoOpMALMOHHYI0 0a3y ©W HEOOXOAUMBIX JUIS peatu3auu (YyHKIUN
aBTOMAaTHU3UPOBAHHOMN CHUCTEMBI,
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— cTpyKTypa 0a3bl HaHHbIX [DB structure|] — npuHIUMN WIK TOPSAOK
OpraHu3aluy 3anuceil B 0a3e JaHHBIX U CBA3el Mexay HUMHU. Ctpykrypy BJI
MIPUHSATO pacCMaTpPUBATh HAa Pa3HBIX YPOBHIX a0CTpaKkumuM (MpeCTaBICHUS) H,
B YACTHOCTHU: KOHIIENTYyaJIbHOM (C TMO3ULIMHM aJIMUHUCTpPATOpa MPEINPHUSATHS),
peanu3aluu WM BHEIIHEM (C TO3UIMA KOHEYHOrO TMOJb30BaTeNsl M
MPUKJIATHOTO TPOTpaMMHCTa) U (U3NUYECKOM WM BHYTpPEHHEM (C MO3UIIUM
CUCTEMHOr0 aHaJIUTHKAa U CUCTEMHOro nporpammucta). COOTBETCTBEHHO 3TUM
YPOBHSIM DPa3/IM4al0T KOHUENTYAJbHYI0, BHCIIHIOK U (PU3HYECKYI0 MOJEIIU
W/AJTA CXEMBI OpTraHUu3alliy JJaHHBIX,

— a0cTpakuusi [abstraction] — wucnosb3oBaHuE ISl ONHMCAHUS WIIH
Mpe/ICTaBlICHUs OOIIMX CBOMCTB OOBEKTa 0€3 KOHKPETHOM €ro peaau3aluu
(Hanpumep, TUNMOB 00bEeKTOB — "yurtarens'", "dbupma", "aBTOMOOUIB", HO HE
KOHKPETHO Ha3BaHHBIX uynTaTeNel, pupm, Mapok aBTOMOOWIICH U T.11.);

— a0cTpakTHass CTPYKTypa JAaHHbIX [abstract logic design] -
CTPYKTypa  JaHHBIX,  OIpejAesieHHas  (QYHKIUMOHAIBHO  IOCPEICTBOM
BBIIIOJIHAEMBIX HA HEW onepauuii. Takasg CTpykKTypa HE CBs3aHa C
MMOMMEHOBAHHBIMU TUIIAMHU OOBEKTOB.

1.3 IIpoexkTupoBaHue peIAIHOHHBbIX 0a3 AAHHBIX c
HCIO0JIb30BaHMEM HOPMAJIN3ALNH

HcxoaHoit TOuKoU SBIIS€TCS Mpe/ICTaBIeHUE MPEIMETHON 001acTH B BUE
OIHOTO WJIM HECKOJBKUX OTHOILIECHHMM, M Ha KaXJOM IIare NpOeKTUPOBAHUS
MIPOU3BOJIUTCS HEKOTOPHIA HAOOp CXeM OTHOLIECHUH, O0JalaloIuX JIyYIIUMHU
cBoiictBamu. Ilpouecc mpoekTUpOBaHUS TpelacTaBisier coOOM  mpolece
HOpPMaJM3alli CXEM OTHOUIEHWM, MPUYEM KaKaas CIEAYIOIIas HOpMajbHas
dbopma o6naaeT CBOMCTBAMHU JYyUITUMU, YEM MPEIbITYIIAS.

Kaxxnoit HopmanibHON (pOopMe COOTBETCTBYET HEKOTOPBIN OIpe/esIeHHbIN
HAa0Op OrpaHUYEHUM, U OTHOIICHHE HAXOJIUTCA B HEKOTOPOW HOPMAaJbHOM
dbopme, eciau yAOBIETBOPSET CBONCTBEHHOMY €W HaboOpy OrpaHHYEHUI.
[Ipumepom Habopa orpaHUYEHUN SBISIETCS OIPAaHUYEHUE MEPBONM HOPMAIBHOM
(bopMbI — 3HAYEHUS BCEX aTPUOYTOB OTHOILLIEHUSI ATOMAPHBHI.

B Teopun pensiuMoHHBIX 0a3 JaHHBIX OOBIYHO BBIACNAETCS ClEeIyroIIas
MOCJIEIOBATENHLHOCTh HOPMAIBHBIX (POPM:

— mnepBas HopManbHas popma (1NF);

— BTOpas HopMmaibHas ¢opma (2NF);

— TpeThbs HopMaibHas ¢popma (3NF);
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— HopmanbsHas ¢opma boiica-Konna (BCNF);

— 4yerBepTast HopMmaibHas ¢popma (4NF);

— 1nsATas HopMmanbHas (opma, WiIM HOpMajbHas (opma MpOeKIUu-
coenunenus (SNF unu PJ/NF).

OCHOBHBIMH CBOWMCTBAMH HOPMaJbHBIX (OPM MOXXKHO Ha3BaTh
CIEYIOLIHE:

— KaxJas clefyrolas HopMaiabHas popmMa B HEKOTOPOM CMBICIIE JTyYllle
NPEAbIAYIIEH;

— TpU Tepexoie K CIeAylled HopMmaJdbHOM ¢opMe CBoOilcTBa
MPEABILIYIINX HOPMAJIBHBIX (hOPM COXPAHSIIOTCS.

B ocHoBe mnpouecca NPOEKTUPOBAHUS JEKUT METOJ HOPMAJIA3ALUH,
JNEKOMIIO3ULMSA OTHOWIEHHUs, HaXOJAIIETrOCsd B MNPEAbIAYIIEH HOPMAJIbHOU
dbopme, B nBa wiM OoJee OTHOLICHUM, YIOBJIETBOPAIOMIMX TpeOOBAaHUSIM
cienyronieil HopMajabHOU HOPMBI.

Haubonee BaxHble Ha MpaKTHKE HOpMalibHble (OPMBI OTHOLIEHUMN
OCHOBBIBAIOTCS Ha (PYyHIAMEHTaJIbHOM B TEOPUHU PENIALIMOHHBIX 0a3 JaHHBIX
MOHSATHUU (PYHKIIMOHAJIBHOW 3aBUCHUMOCTH.

QOYHKIHOHAJIbHAS 3aBUCUMOCTb.

Onpenenenue: Ecnu nanel ABa atpubyra X U Y HEKOTOPOro OTHOIICHHUS,
TO TOBOPAT, uTO Y (GYHKIMOHAIBHO 3aBUCHUT OT X, €ciii B JIO00M MOMEHT
BPEMEHM KaKIOMY 3Ha4Y€HHUIO X COOTBETCTBYET POBHO OJIHO 3HaUeHUE Y.

OyHKIMOHAJIbHAS 3aBUCUMOCThL 0003Hauvaetcss X -> Y. Otmetrum, 4to X u
Y MoryT mpencTaBisTh cOO0M HE TOJBKO €AMHUYHBIC aTpUOYThI, HO U TPYIIIHI,
COCTAaBJICHHbIE U3 HECKOJBKUX aTPUOYTOB OJTHOT'O OTHOILIEHUS.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH TMPECTABISAIOT COOOM CBA3M TUIA «OIUH
KO MHOTMM)», CYILIECTBYIOILME BHYTPH OTHOLIEHHUS.

Hekoropsle (hyHKIIMOHATBHBIE 3aBUCUMOCTH MOTYT OBITh HEXKEJIaTeIbHBbI.

Onpepesienue:

N30biTOYHAsT (PYHKIMOHAJIBHAS 3aBHCHMMOCTb - 33aBUCHMOCTb,
3aKiroyvaronias B cebe Takyro MHPOpMaINIo, KOTOpas MOKET ObITh MOJyYeHa Ha
OCHOBE JIPYT'UX 3aBUCUMOCTEMN, UMEIOIUXCS B 0a3e JaHHBIX.

KoppekTHoil cumTaeTcss Takas cxemMa 0a3bl JaHHBIX, B KOTOpPOH
OTCYTCTBYIOT H30BITOUHBIE (PYHKIIMOHAJIbHBIE 3aBUCHUMOCTH. B mpoTuBHOM
clly4ae MPUXOAUTCS MpuOeratb K MpoueAype AeKOMIO3UIUM (Pa3JIo:KeHHs )
MMEIOIIErocsi MHOXECTBA OTHOWIEHWH. [Ipu 3TOM mopoxkaaeMoe MHOKECTBO
COJIEPKUT OOJIbIIIEE YHUCIO OTHOIIEHUH, KOTOpbIE SIBISIOTCA MPOEKIUAMU
OTHOIIEHUI UCXOJHOTO MHOXecCTBa. Obpamumblii IOMATOBBINA MPOIECC 3aMEHbBI
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JAHHOW COBOKYIIHOCTM OTHOLICHUW JPYroM CXeMOW C  YyCTpaHEHHUEM
M30BITOYHBIX (DYHKIIMOHAJBHBIX 3aBUCUMOCTEN HA3bIBAETCS HOPMAJIM3ALMEH.

Hopmanu3auus — 370 mpoiiecc NmpuBeAeHUs: TaOIUI K HEU30BITOUHON
dbopme MocpeACTBOM OIepaluy NpOoeKIUu (pacuieruieHue OAHOW TaOauIbl Ha
HECKOJBKO).

OTHomIEHNE HA3bIBAETCA HOPMAJIM30BAHHBIM WM NPUBEACHHBIM K
nepBoii HopmaiabHOi ¢opme (1HD), eciiu Bce ero arpulOyThl IPOCTHIC HIH
aToMapHble (Henenumblie). OTHONIEHHE, HAXOAsIIeecs B MEPBOl HOPMaJIbHOM
dbopme, OyeT UMETh CIIeAYIOIIME CBOMCTBA:

— B OTHOUIEHUH HET OJJMHAKOBBIX KOPTEKEM;

— KOPTEXKHU HE YIOPSAAOYECHBL;

— aTpuOyThl HE YHOPSAIOUYEHBI U PA3IMUYAIOTCS 110 HAMMEHOBAHUSAM;

— BCC 3HAYCHMUA anI/I6YTOB aTOMAapHBLIC.

IIpocToii aTpudyr — atpulyr, 3HAUCHUS KOTOPOTO AaTOMApPHEI
(HenenmuMBel).
Choxublii  aTpubdyT — TONXy4daeTcs COCIMHEHUEM  HECKOIBKUX

aTOMapHBIX aTPUOYTOB, KOTOpPHIE MOTYT OBITh OINpeJeSeHbl Ha OJHOM WU
pa3HbIX TOMEHAX.

B3aumno He3aBHcHMBIE aTPUOYTHI - Ba WK OoJjiee aTpuOyTa B3aUMHO
HE3aBHUCHUMBI, €CJIM HU OJIMH W3 ATUX aTpuOyTOB HE SABJISICTCS (PYHKIIMOHAIHHO
3aBUCUMBIM OT JIPYTHX.

IepBuuHblii KIKWY — aTpulbyT uiaM HaOOp aTpuOyTOB, KOTOPBIN
UCIIONB3YeTCs] B JAaHHOM OTHOIICHWH Uil HACHTU(DUKAUUU (Pa3IUUCHHUS)
KOpTexked (3amucei). 3HaueHHWE KIIOYa, CJIEJ0BATEIbHO, YHUKAJIBHO IS
Ka)IOW 3aIUCH.

Bo3Mo:kHBII K104 — aTpuOyT Wik HaOOp aTpuOyTOB, KOTOPHIH MOXKET
OBITH UCTIOJIB30BAH JIJIsl JAHHOT'O OTHOIIEHHUS B KAYECTBE MEPBUYHOTO KITIOYA.

JletepMuHAHT — J1I000OM  aTpuOyT, OT KOTOPOTO  IOJHOCTHIO
(YHKIIMOHAIBHO 3aBUCUT HEKOTOPBIN IPYTroi aTpudyT.

Onpenenenue 2HD.

OtHomenune HaxoautTcsa Bo 2H®D, ecinu ono Haxomutca B 1HD u xaxabii
HEKJIFOYEBOH aTpuOyT (yHKIIMOHAIBHO IMOJTHO 3aBUCUT OT KJIOYa.

IMonnass ¢yHKUMOHAJBHAS 3aBHCUMOCTH NPHCYTCTBYET, KOIJaa
HEKJIF0YEBON aTpuOyT (YHKIIMOHAIBHO MOJIHO 3aBHUCUT OT COCTABHOI'O KJIrOUa
€CJIM OH (PYHKIIMOHAJBLHO 3aBUCHUT OT BCETO KJII0Ya B I1€JI0M, HO HE HAXOJIUTCS B
(YHKIIMOHAIPHOM 3aBUCHMOCTH OT KaKOro-TMOO M3 BXOJAIIUX B HETO
aTpuOyTOB.
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Anroput™ npuseaeHus ko 2HO:

Hcxonnoe ornomenue: R(K,,K,,A,,..,A,,B,,...,B,.).

Kimou: {K,,K,}.

OYHKIIUOHAJIbHBIC 3aBUCUMOCTH:

iK,,K;1—{4,,..,A,,B4,...,B,,}] — 3aBUCHMOCTb BCEX aTpHOyTOB OT
KJI}04a OTHOILICHUS.

{K,}—>{A,,..,A,} — 3aBUCUMOCTH HEKOTOPBIX aTPHOYTOB OT 4YaCTH
CIIOKHOT'O KJTIOYa.

JIeKOMIT03UPOBAHHBIE OTHOIICHUSA:

R,(K,,K,,B,,...,B,,)—>0cTaTOK OT WCXOJHOTO OTHOWIEHHA. KJrou
{K;, K>}

R,(K,,A,,...,A,)—arpuOyTsl, BBIHECEHHBIE U3 HCXOJHOIO OTHOIICHUS
BMECTE C YacThIO CI0KHOTO Kiroua. Kirou K.

Onpenenenue 3HD.

OtHomenune Haxoautcsa B 3H®D, ecnu ono Haxoautcs Bo 2H®D u kaxapIi
HEKJIFOYEBOM aTpUOyT HETPAH3UTUBHO 3aBUCUT OT MEPBUYHOTO KITFOYA.

Anroput™m npuseaenus k 3HO:

Hcxoanoe ornomenne: R(K,A,,...,4,,B,,...,B).

Kimrou: K.

OYHKIIMOHAJIbHBIC 3aBUCUMOCTH:

K—{A,,..,A,,B,,...,B,;}] — 3aBUCUMOCTb BceX aTpuOyTOB OT KJIO4Ya
OTHOIIICHMUS.

{Aq,...,A,} = {By,...,B,;} — 3aBUCUMOCTb HEKOTOPBIX HEKIIIOYEBbIX
aTpuOyTOB OT APYTUX HEKIIOUEBBIX aTpUOYTOB.

JIeKOMITO3UPOBAHHBIE OTHOIICHUSA:

R,(K,A,, ..., A,) — ocraTok oT ucxomHoro ornomenus. Kmou K.

R,(A,,..,A,, B, ...,B,,)) — arpuOyTel, BBIHECEHHBIE H3 HCXOIHOIO
OTHOIIIEHUSI BMECTE C JETEPMUHAHTOM (PYHKIIMOHAIBHOM 3aBHUCUMOCTH. Kitrou

{A,,..., 4,1}
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