Jexuusa Ne 11.
PEJIALITAMOHHASN MOIEJIb
TNAHHBIX



CornacuHo K. Jlenty pensumonHas Moaeiab JaHHbIX (PM/]), kak
mr00ast Apyras MOAEb, COCTOUT U3 TPEX YacTeH: CTPYKTYPHOM,
LEJIOCTHON U MAaHUIYJISLIUOHHOM.

MIMeHHO B TakoM MOPSJIKE MBI OyeM paccMaTpuBatb PMJI.

B pensinonHbix 0a3ax gaHHbIX (manee — PBJl) eourncmeennoti
CMPYKMYpoU OAHHbIX SIBIISICTCS HOPMAIU306AHHOE N-APHOE
OMHOULEHUE.

(Otcrona 1 Ha3BaHUE "PEIAIUOHHBIC", T. K. IO-aHIJIMACKHU
otHoureHue "relation".)

OTHoOIIEHUEe HA3hIBACTCS HOPMAJIM30BAHHBIM, €CJIM 3HAYCHUS
BCEX €ro arpuOyTOB (ApryMEHTOB) SIBJISIFOTCSI aTOMAPHBIMH, T.€.
MMEIOT TPOCTOM THUII U HE BKJIIOYAKOT MHOXKECTBA 3HAYCHUM.



B Maremaruke oTHouieHue R onpenensiercs ciaeayroimmuM o0pa3oM:

OTtnonrenue R, 3aganHoe Ha N MHOXKecTBax S1, S2, ... Sn,
ecTh HabOp KopTexel Buma < S, S,', ... S,' >,
Takux 4t0 S,' € S1,S,' €S2, ... 5! € Sn.

3aMeTuM, 4TO HE 00sI3aT€IbHO BCEM MHOKECTBaM ObITh Pa3JIMYHBIMU.

B 3aBHCUMOCTH OT N OTHOIIEHHUS HA3bIBAIOTCS OMHAPHBIMH,
TEPHAPHBIMHU U T.II.

CaMpIii IPOCTOM c10CO0 MpeACTaBICHUS N-apHOr0 OTHOIIICHHUS — 3TO
TaOIM1Ia, BKIroYaromas N croaoios. IloaTtomy B PB/l oTHOIIEHUS
HA3BIBAIOT €IIE U TAOJUIAMMU.



OcHoBHbIMH mnoHsTHSMHA PBJ]  gBusttorcs mun OAaHHbIX, OOMEH,
ampuoym, Kopmesic, OmHoueHue, NepeUYHbLI Kaoy.

Tun oannbix — KaK U B TPAAULIMOHHOM IIPOrPAMMUPOBAHUU — ITO
MHO>KECTBO 3HAYEHUU U COBOKYITHOCTb OIIEPALIMUA HAJ HUMMU.

Tunamu nanHbiX B PB/I sBastoTcs yncna (1eable ¥ BEIIECTBEHHBIE),
CTPOKH (CHUMBOJIBI), JOTMYECKUE 3HAYCHUS, 1aThl U IPYTHE CIICIHATIbHBIC
TUIBI, KaK, HarIpuMep, 1€HbI'U.

Jlomen — 3T0 TTIOJMHOXKECTBO 3HAYEHUN JAHHOTO TUIIA UJIY MOATHII
JAHHOT'O TUIIA, MIOJYYEHHBIN U3 HETO IYTEM HAKJIAJbIBAHUSA
OTpaHUYECHUN HA €ro 3HAYCHUS (B BUJE JJOTHYECKUX BBIPAKCHUN HITU
MIEPEUYMCICHUEM KOHKPETHBIX 3HAYCHUN ).
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Hanpumep, nmomen "Pa3Mepsl BbIILIAT' TIOJYYEH W3 TUNA JAHHBIX
"JIEUCTBUTENBHBIE YHCJIA" IyTEM HAKJIAAbIBAHUSA HA €r0 3HAYCHUSA
orpannuyenus Bujaa V <1000.

Jlomen "Homepa oTmenoB" SBISAETCA MOAMHOKECTBOM 3HAYECHUM LEJIBIX
qyucell U MOXKET OBITh 3aaH nepeuncienreM suga {110, 210, 310}.

Jlomen "Mmena" onpeneneH Ha 60a3oBoMm Tuiie "CTpOKHM CUMBOJIOB", HO
BKJIIOYAET TOJIBKO T€ CTPOKH, KOTOPbIE MOTYT M300pakaTh UMS.

CeMaHTHYECKast HAarpy3Ka JOMEHA COCTOUT B TOM, YTO JIAHHBIE
CPaBHUMBI, €CJIM OHU OTHOCSTCS K OJJTHOMY U TOMY K€ JOMEHY. ITO
BBOJUT JOIIOJIHUTEIBHBINA KOHTPOJIb 34 MPABUIIBHBIM HCIIOJIb30BAHUEM
JTAHHBIX U MAHUITYJIMPOBAHUEM HMH.



Llenbre Cupol JlericTBUTEIBLHBIE
CHUMBOJIOB
qucia yucia
JAOMEHDBI
llepBuaHbIN Homepa Umena Pasmepsl Howmepa
KoM IMMPOITYCKOB BBITLJIAT OTIEJIOB
\ ATPUBYTBHI
Corp_HOMEDP Corp ums CoTp_ 3apn CoTtp_otra_Homep
1000 HBaHoB 100.50 310
K /
O
P/ _—~ 1001 IlerpoB 120.50 210
T
E \
K 1002 Cunoposn 130.50 210
nu
1003 HTanuHa 110.50 110
1004 IlepBuna 105.50 110

TUIIBI JAHHDBIX




Cxema omHouleHuss — 3T0O UMEHOBAHHOE MHOXKECTBO Iap BUA
<Uma ampuodyma, Uma oomena> vin <Hma ampudyma, Hma muna>.

Cmenens WM "apHOCTB' CXE€MBI OTHOIIICHUS — MOIIIHOCTh MHOECTBA
TaKUX Iap.

Cxewma 4-apnoro otrHomienus COTPY/[HUKH, npuBeqeHHOTO Ha
PHUCYHKE, UMCET BUI:
COTPY/IHUKH
{ <Comp mnomep, Homepa nponyckoe>,
<Comp umsa, Hmena>,
<Comp 3apn, Pazmepwvl_eviniam>,
<Comp omo_nomep, Homepa _omoenos> }

CoxkpallleHHbIN c10CO00 ONMMCAHUS CXEMbl OTHOIIICHUS:

COTPY/I[HUKH

(Comp _nom, Comp _umsa, Comp 3apn, Comp omo_Homep).
.
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Cxema B/ — 5T0 HAOOpP UMEHOBAHHBIX OTHOIIICHUI.

Kopmeyxxc — 510 MHOXeCTBO map <Hma ampubyma, 3Hauenue>,
COJICpKAIlEEC TOJBKO OJHO BXOXKJICHHE KaXKJIOT0 UMEHU ampuodyma,
PUHAJJICKAIIETO CXEME OTHOIICHUS. JHAUeHUe SIBIISICTCS JOIYCTUMbBIM
3HAYEHHUEM JIOMEHA JaHHOIO aTpulyTa.

ApHOCTh KOpPTEXa COBIIAAAECT C APHOCTBIO CXEMbl OTHOIIEHMWs. Ha
IPAKTUKE UM aTpuOyTa B KOPTEKE OIYCKAETCS, TOIJIa €ro POjib UIPacT
HOMEP MO3UILINHU, KOTOPYIO aTpUOYT 3aHUMAET B CXEME OTHOIIICHMUS.
[Ipomie roBopsi, Kopmexc — 5TO HAO0Op HMEHOBAHHBIX 3HAYCHHUH
3aJaHHOTO THIIA.

OmHuouwenue — 3T0 MHOXKECTBO KOPTEXKEH, COOTBETCTBYIOIIUX OIHOU
CXEME OTHOILECHUS.
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OOBIYHBIM IPEACTABICHUEM OTHOIICHHS SIBISICTCS ILUIOCKAS O8YyMeEpHAs
maobauya, 3arolOBKOM KOTOPOM SBISICTCA cXemMa OMHOULeHUs, a
CTPOKAMU — Kopmedcu omHouileHus. B 3Tom ciydae ampubymsi UMEHYIOT
cmonbYybl YTOU TAOIUIIHI.

Penayuonnan BJ/[ — 310 HaOOp OTHOIIECHHM, UMEHA KOTOPBIX COBNAJAIOT
C MIMEHAMH CXEM OTHOIICHUHU B cxeme b/I.

Knwu — »>t10 arpubyt unau HaOOp arpuOyTOB, HCMHOJB3YEMbBIX JIs
UACHTU(UKALIMN KOPTEXkKa.

Ilepeuunstit inu 0cHOBHOU K04 — 3TO aTPUOYT WK HAOOp aTpuOyTOB,
3HAYEHMST KOTOPBIX OJJTHO3HAYHO OIMPEICISIOT KOPTEK OTHOIIICHHUS.

BaxHpiM TpeOOBaHMEM K MEPBUYHOMY KIIIO4Y SBJISIETCA €O
MUHUMATLHOCMb WU OMCYymcmeue u30blmoyHocmuy. HUKAKOU aTpuOyT
HEJIb3d VYAAJIUTh W3 KJIWO4Ya, HE Hapyuas OPpU OTOM CBOMCTBA
OJTHO3HAYHOW UJCHTU(PUKALIUA KOPTEKEH. 9
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PeIIAOHHAN MOAENhL
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B03M0XXHO HaJIW4KW€ HECKOJBbKUX MEPBUYHBIX KJIHOUEH B OTHOILICHHWH.
OOBIYHO MCHOJIB3YIOT TOT U3 HUX, KOTOPBIM UMEET MUHHUMAJIbHOE YHUCJIIO
aTpuOyTOB.

B cxeme oTHOIICHUS anI/I6YTI:I, COCTABJIAIOIINC HGpBH‘IHBIfI KJIFOY, KaK
IIpaBUJIO, IIOAYCPKUBAIOTCA:

COTPY/IHHKH ( Comp nomep, Comp um=sn, Comp _3apn,
Comp omo _nomep ).

KJ1r04, KOTOpBIA UCTIOIB3YETCS JIJISl BBIJIETIEHUS BCEX KOPTEKEM,
00JTafaroNX ONPEACICHHBIM CBOMCTBOM, Ha3bIBACTCS
OONOJIHUMENbHBIM TN 6MOPUYHBIM KIOUOM.

Hanpumep, arpudyt Comp omo Homep MOXKET UCIIOJIb30BaThCS IS
ITIOUCKA BCEX COTPYAHUKOB M3 otaena Homep 310.
B03MOKHO HCIIOJIb30BaHNE HECKOJIBKMX BTOPUYHBIX KIIOUCH. 10
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W3 nipuBEeAeHHBIX ONPEACIIEHUN CIECAYIOT CIEAYOIINE CBOMCTBA
OTHOIIICHUU:

1) OTcyTcTBHE KOpPTEXKeii Ty0JMKaTOB

ITO CIEAYET U3 ONPECICHUS OTHOIICHUS KaK MHOXKECTBA KOPTEIKEM
(B KJJACCUYECKOM TEOPUH MHOKECTB KaKJ0€ MHOXKECTBO COCTOUT U3
Pa3JIMYHBIX JIEMEHTOB).

M3 3TOro CBOMCTBA BBITEKACT HAIUYUE V KAHCOO20 OMHOUEHUS
nepsuurozo kaoua. (I1lo kpaliHel Mepe, TOIHBIM HA0Op aTpuOyTOB
SBJISIETCS TIEPBUYHBIM KJIFOYOM. )

2) OTcyTcTBHE YIOPSA0YEHHOCTH KOPTEXKei

DTO CBOMCTBO TaK»K€ BBITEKAET U3 CBOMCTB MHOXKECTBA.

OtcyTcTBUE TpeOOBAHUS MOPSJIKA TACT JOIOJIHUTEIbHYO THOKOCTh
CVYDB/l npu XxpaHEHUH JTaHHBIX BO BHEIIHEHW NaMsATH U 00pabOTKe
3arpocoB K b/I. 11
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3) OrcyTcTBHE YIOPSAA0YEHHOCTH AaTPUOYTOB

ATpHOYTBI HE YIIOPSAIOYEHBI, TAK KaK I10 ONPEACICHUIO CXeMa
OTHOIIEHHMS €CTh MHOKECTBO Map BUaa <Mwusa ampubyma, 3nauenue>
(I CCBUIKM Ha 3HAYEHHE aTpuOyTa BCEraa UCIOIb3YETCs €ro UMs). ITO
CBOMCTBO ITO3BOJISIET MOAU(PUIIMPOBATH CXEMbI CYIIECTBYOIIMX
OTHOIIICHUU HE TOJIBKO IyTEM JI00aBJICHUS HOBBIX aTpUOyTOB, HO U
yIAJICHUEM CYIEeCTBYIOIMX. I103BOJISIET TaKKe COSAUHATh OTHOIIICHHS,
BbIJIaBaTh aTpUOYTHI B TFOOOM HOPSJIKE, XOTS 4aCTO HA MPAKTUKE
MCIIOJIB3YETCS HeSIBHBIN MOPSI0K aTpUOyTOB.

4) ATOMapHOCTb 3HAYEHH aTPHOYTOB

DTO CBOMCTBO CICAYET U3 ONPEACICHUS JOMEHA KaK IIOTCHIIMAJIBHOIO
MHOK€CTBA 3HAYCHUM IMPOCTOrO TUIIA JAHHBIX.

12



B mo6on pensiuonHor CYB/] M0MKHBI yIOBIETBOPATHCS J1Ba
0a30BBIX TPEOOBAHMS [IETOCTHOCTH:

1) TpeOOBaHME NETOCTHOCTHU CYIIHOCTEM;

2) TpeOOBAHUE LEIOCTHOCTH MO CCHIJIKAM.

13
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1. llenoCcTHOCTL CYIIHOCT

y

Cywnocmu, WM obvexkmy peaibHoro mupa B Pb/[ cooTBeTCTBYIOT
KOPTEXKU OTHOIICHUH.

JIr0001 KOpTEXK JHOO0r0 OTHOLICHUS JOIKEH OBITh OTIAUYUM OT JIFOOOTO
IPYroro KOpTekKa 3TOTO K€ OTHOLICHUS.

Jlpyrumu clioBaMH, Jir0b0e OmMHOULeHUe 00NHCHO 001a0aAmb NePEUUHbIM
KJIOUOM.

ITO TpeOOBAHUE ABTOMATUUYECKH yJIOBJIETBOPSETCS, €CJIM B CUCTEME HE
HapyIIAKTCS OA308ble CBOUCMBA OMHOULEHU.

14



[Ipu coOmoaeHN HOPMATU30BAHHOCTH OTHOIIICHUN CI0KHBIE
CYII{HOCTH PEAIILHOIO MUpPA NPEACTABISAIOTCS B Pb/[ B BUie HECKOIBKHX
KOPTEKEN HECKOJIBKHUX OTHOIIECHUH.

Hamnpumep, cymtnocts OT/[EJ/I uMEET Cneayonue XapaKTepUCTUKH:
HOMep 0moena, KOIU4ecmaeo COmpyOHUKO8 U CHUCOK COMPYOHUKOB
omoena. Ilpu npaBUJIbHOM NPOCKTUPOBAHUHU 3TA CYIIIHOCTh
MPEACTABIISIETCS B BUIE ABYX OTHOLICHUM:

OT/[EJIBI ( Omo _nomep, Omo _kon ).
COTPY/IHUKH ( Comp _nomep, Comp _umsa, Comp 3apn,
Comp omo _nomep ).

B otnHomenuu COTPY/[HUKHU atpuoyt Comp omo Homep SIBASETCS HE
TOJBKO COOCTBEHHBIM CBOMCTBOM COTPYIHHMKA, HO M 00€CIIEUMBACT IIpU
HEOOXOAUMOCTH BO3MOKHOCTh BOCCTAHOBJICHMS MOJIHOM CYIIIHOCTHU
OTJ[EJI 15



Or DanMYCHAN HEJIOCTHOCTM

OT/[EJIBI ( Omo_nomep, Omo _kon ).
COTPY/IHHKH ( Comp _nomep, Comp um=sa, Comp_3apn,
Comp omo _nomep ).

3Hauenue arpudyra Comp omo Homep B IHOOOM KOPTEKE OTHOIIICHUS
COTPY][HHUKH nonxHO COOTBETCTBOBATh 3HAYCHUIO aTpuOyTa
Omo Homep B HEKOTOPpOM Koptexke oTHouieHuss O1/[EJIBI.

Takoi arpuOyT, kak Comp omoO HoMmep HA3bIBACTCS 6HEULHUM KIHOYOM,
MIOCKOJIBKY €T0 3Ha4€HHUsI OJTHO3HAYHO XapaKTEPHU3YIOT CYIIHOCTH,
IpeJCTaBICHHBIE KOPTEKaMH HEKOTOPOIO JIPYTOro OTHOIICHUS

(T.€. 321AI0T €T0 NePEUUHBLI KIIOY).

FOBOp}IT, 9TO OTHOMICHHUC, B KOTOPOM OIIPCACICH BHCIIIHUU KJIIOY,
CChIIIACTCA HAa COOTBCTCTBYIOIIICC OTHOIICHUC, B KOTOPOM TAKOU XK€

aTpuOyT (HaOOp aTpuOyTOB) SABISECTCS MEPBUYHBIM KIIFOYOM. 6



Or DAHUYCHMUH HEeJIOCTHOCTH

C y4eToM CKa3aHHOIO BBIIIE, Mpebo8aHue YeroCmHOCMU NO CCbLIKAM
MOKHO C(POPMYJIMPOBATh KaK mpebosanue eHeulne20 Kanud.
U1 KaKJIOTO 3HAYE€HUS BHEIIHETO KJIH0YA M3 CChUIAIOIIETOCS OTHOIICHMS
B OTHOIIICHHWM, Ha KOTOPOE BEAECTCS CCHUIKA, JIOJDKEH HAWTHUCh KOPTEXK C
TaKUM K€ 3HAQUEHHEM IIEPBUYHOrO KiIo4a. B IIpOTMBHOM ciydae
3HAUCHHE BHEIITHETO KJIK0Ya JOIKHO OBITh HeonpeoeieHHbIM.

B Hamiem npumepe: eciu Ui COTPYAHUKA YKa3aH HOMEpP OTAelia, TO
TAKOW OTHAEI JOJKEH CYIIECTBOBATh.

17



Or DAHUYCHMUH HEeJIOCTHOCTH

OrpaHu4eHue I[EJIOCTHOCTH 1o CChLIKaM aBTOMAaTHU4Y€eCKHU
NOJICPKUBACTCS CICIYIOLIUM 00pa3oMm:

1) npu 106aBJIeHUH HOBBIX KOPTekKel JTOCTaTOYHO CIICTUTH 3a TEM,
4YTOOBI HE MOSBIISIIUCHh HEKOPPEKTHBIEC 3HAYCHUS BHEITHETO KJTFOYA;

2) IpH yaaJJeHHH KOpPTesKeil 13 OTHOIICHHUS, Ha KOTOPOE BEACT CChLIKA,
MMEETCS TPU cioco0a MoAAep>KaHus LIEJTOCTHOCTH

a) 3aIlpenIacTCs yAaIITh KOPTEK, HA KOTOPBIA CyIIECTBYET
CChUIKA (CHa4Yaja Hy>KHO Pa3o0parhbCs CO CChUIAIIIUMUCS KOPTEKAMU);

0) mpu yIaJICHUHU KOPTEXKA, HA KOTOPBIM €CTh CChIJIKA, BO BCEX
CCBUIAIOIIMNXCS KOPTEXKAX 3HAUCHUE BHEIIHETO KIIFOYA YCTAHABIMBACTCS
HE-ONPEAECTCHHBIM;

B) NPU YAAJCHUN TAKOTO KOPTEXKa YIAISIOTCA BCE CChLIAIOIIAECS
Ha HETO KOPTEXKHU (KAaCKaJHOE YIAJIICHUE).

18



