Jexuusa Ne 16.
CemanTnueckKme MOQCIA NAHHBIX



[IIupokoe pacnpocrpanenue peassnquoHHbix CYDB/l u nx
HCIIOJIb30BAHUE B CAMBIX Pa3HOOOPA3HBIX NPHUIIOKECHHUIX
ITOKA3bIBACT, YTO PEISIUOHHAS MOJCIb JaHHBIX (Janee —
PMJI) noctaToyHa Aj1sl MOACIUPOBAHUS MHOTHX MPEAMETHBIX
oonacteit (I110).

Opnako PM/J] umeeT ¥ CBOM HEIOCTATKH, YTO BHI3BAJIO MOSBIICHUE
HOBBIX MOJIEJIEN JTAHHBIX.
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I maBHBIMM HemocTaTkamMu PM ] ssBiistroTCS:

1) B PMJI HET 1O0CTAaTOYHBIX CPEACTB AJIsI IIPEACTABICHHUS

2)
3)

4)

cMbIciIa (ceMaHTHUKM) JaHHBIX. CemaHTHKa peaibHOu 110
He3aBUCUMBIM 0T PMJI cnocoOoM IpeACTaBIsIETCS B TOJIOBE
(un paboYnX Marepuajax) MPOEKTUPOBIIMKA;

B PM/1 HET CpeacTB s NpeACTABICHUS 3aBUCUMOCTEN
MEKy TaHHBIMHU (OTHOLLICHUSIMU );

IUTSI MHOTHX TIPUJIOKEHUM HEIOCTATOUYHO MPEACTABICHUSA
TaHHBLIX B BUJE MJIOCKUX TAOIHII;

HECMOTPA Ha TO YTO mporecc npoekruposanus Pb/l
HAYUHAETCS C BBIJICJICHUS HEKOTOPBIX CYIIECTBEHHBIX IS
npuitoxkeHus: 00beKTOB 110 (CynHOCTEN) U BBISIBICHUSA
CBA3E€M MEXKIY 3TUMU cylHoCcTAMU, PM /] He tipesiaraer
HUKAKOIO armnapara Jiisi pa3aesieHus CyIHOCTEN U CBA3E
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YkazanHbie HeqocTatkd PM/1 v nipuBen K CO30aHUIO
CEMaHTHYECKUX MoAelien JaHHbIX (manee — CMJI).

CM/I, xak u PM/I, UM€IOT TpH 4aCTU — CTPYKTYPHYIO,
MAHUITYJISIIUOHHYIO U [IEJTOCTHYIO.

Ha nipaktuke CM /] ucnonb3yroTcst Ha IEPBOM CTaIUA
npoektupoBanus b/l. IIpu atom B Tepmunax CM/] onrceiBaeTcs
KOHIleNTyallbHas (moHsATHHHAsA) cxeMma b/l, kotopas 3areM
BPYUYHYIO IPe00pa3yeTcs K pEISIIMOHHON WU JIPYTOX CXEME.
OTOT MPOLECC OMKUCAH COOTBETCTBYHOIIUMU METOAUKAMMU.

MHorna BeINoJIHIETC aBTOMaTnuyeckas koMnusanus CM ] B
PENALMOHHYIO cxemy. [Ipy 3TOM pOU3BOAUTCS PESALIMOHHAA
cxema bJ[ B TpeTheit HopMaibHOM (hopMe.
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B nociennee BpeMs BEAYTCSA UCCIEN0BAHUA U IIPOBOAATCSA
SKCHEPUMEHTHI 110 co3mannio CYB/[, 0CHOBaHHBIX HA
CEMAaHTUYECKON MOJIEIN JaHHbIX. [Ipu 3TOM paccmarpuBaroTCs
JIBa BAPUAHTA.:

1) obecnedcHne nojabp30BaTeIbCKOro HHTEpdeiica Ha ocHoBe CM /]
C aBTOMaTHYE€CKUM OTOOpaK€HUEM KOHCTpyKIuid B PM/I;

2) mpsmvas peanuzanus CYBJl, ocHOBaHHOM Ha KaKOH-TH00
CEMaHTHUYECKOU MOJICIIN JaHHBIX.

B nonynisipaont CYB/I Microsoft Access nconb3yrTCst IEPBBINA U3
3THUX BapuaHTOB. Hanbosee OMM3KM KO 2-My BapUAHTY
COBPEMEHHBIE 00BEKTHO-OpueHTUpOBaHHbIE CYB/I, Monenu
JAHHBIX KOTOPBIX O MHOTUM ITapaMeTpam mogo0Hs1 CM/I.



Onnolt u3 HanOosee nonyisipaeix CM /] siBiisieTcss MOJIEb
"cymHOCTh — cBsi3U" (entity — relationship) mwian ER-mMonens,
npemioxkeHHass Yenom (Chen) B 1976 . Ona ocHOBaHa Ha
rpaUueCKuX JUarpaMmax, BKIHOYAOIINX HEOOIbIIOE YUCIIO
Pa3HOPOJAHBIX KOMIIOHEHTOB.

ER-monenn nonyuunu pacnpocrpanenue B CASE-cucremax,
MOIACPKUBAOIINX TpoeKTUpOoBaHue Ph/I.

M1 Oynem paccmarpuBarh ER-Momens u3 CASE-cuctembr pupmbl
ORACLE.



OcHOBHBIMM NMOHATUAMH ER-Monenu sSBISItOTCS cyuynocms, 65430
U ampuoym.

CymHOCTb — 3TO PEAIBLHBIN WM A0CTPAKTHBIN OOBEKT,
MH(pOpMaIHs O KOTOPOM XPaHUTCS B 0a3€ TaHHBIX.

B nuarpammax ER-Mopenu cyiHoCTh 3a1a€TCA B BUJE
MPAMOYTOJIbHUKA C UMEHEM CYUIHOCTH. UM CyIIIHOCTH — 3TO
THUIl 0OBEKTA, 4 HE KOHKPETHBIN €TI0 YK3EMILIISD.

JI1 HaDISIAHOCTH B AUAarpaMmax UMsl CYIIHOCTH 4acTo
COIIpOBOXKAaeTcs mpuMepaMu. Hanpumep, auarpamma
cymHOCTH ADPOIIOPT BBINISAUT CICAYIOIIMM 00Pa3oM:



[Ipumep nuarpammel

AIPOIIOPT

HaIpumep
BHYKOBO
JIOMONEJOBO
TOJIMAYEBO

Kaxap1ii 5K3eMIUISIP CYIIHOCTH JOJKEH OBITH OTIWYUM OT APYTOro
IK3EMIUISIPa ITOU JKe CYITHOCTH. (3aMeTHM, 9TO 3TO TpeboBaHKe
AHAJIOTMYHO TPEOOBAHWIO OTCYTCTBUS KOPTEXKEN-TyOJIUKATOB B
orHomennu PBJ1.)



Vioneas

CBs3b — 3T0 rpadUYeCKr H300pakaemasi acColalys B BUJIEC
JTUHUY MEXKIY IBYMS CyIIHOCTSIMH. CBs3b Beerja OMHapHasi,
T.€. CBS3BIBACT JIBC PA3HBIX CYIIHOCTH UM CYITHOCTh CaMy C
coboii. B mocnegHuem cirydae CBSI3b Ha3bIBACTCS PeKypPCUBHOL.

CBs3b UMeeT ABa KoHIa. Ha Ka)k1oM KOHIIE CBS3H YKa3bIBACTCS
€ro ums, cmenets (CKOJIbKO SK3EMILISIPOB JAHHOW CYITHOCTH
CBSI3BIBACTCSA) U 0053amenbHOCHb CBS3H.

B MecTe CTBIKOBKH CBSI3M C CYITHOCTBIO MCHOIB3YETCS
mpexmoueyHslli 6Xx00 B MPSIMOYTOJILHUK CYIITHOCTH, €CJIU B
CBSI3U MOT'YT y4aCTBOBAaTh MHOTO (HECKOJIBKO) AK3EMILISIPOB
CYIITHOCTH, I OOHOMOYEYHbLU, €CITU OAWUH SK3EMILIIAP.

Obs13amenbHblll KOHET] CBSI3U N300pakaeTcsl CIUIOITHOM JIMHUEH, a
Heobs3ameNnbHbllL — MPEPHIBUCTOM.



[Ipumep ER-cxembl

0JIA
PUJIET F————- [TACCA>XHUP

Ha npuBeeHHON CXEM€E KOHELL CBSI3U ¢ UMEHEM 0J15 TI03BOJISIET CBSI3BIBAThH C
OJIHHM ITaCCaKUPOM HECKOJIbKO OMJIETOB, IIPUYEM KaXKJIbIM OUICT
JOJKEH OBITh 0053aTEIbHO CBA3aH ¢ KaKMM-JIM00 naccaxxupoM. KoHeln
CBSI3U C UMEHEM UMeen 03HAYaeT, UTO KaKIbId OMJIET MPUHAIICIKUT
TOJIBKO OJTHOMY NACCAXKUPY, IPUUEM MACCAXKUP MOKET HE UMETh
onera.

JlakoHWYHAas TPAKTOBKA JUArpaMMBbl:

e  KaXJbIi OMJIET IpeaHa3HauY€H IS OJHOTO M TOJILKO OJHOIO ITaccakupa,

° K&)KI[I)IfI IMaCCAXKHUP MOKET UMCTb HOJIb NJIA 0oJIee OUIIETOB. 10



PekypcuBHas CBA3b

CblH

YEJTOBEK H

omeuy

B ER-cxeMe, BKIIHOUYAKONIEH PEKYPCUBHYIO CBSI3b, KOHEI[ CBSI3U C UMEHEM
CblH O3HAYACT: Y OJHOIO OTIIA MOXKET OBITh 00JIEE UEM OJIUH ChIH.
CMBICJI KOHIIA CBS3U omey: HE Yy KaXKJI0r0 YeJI0BEKa MOTYT OBbITh
CBHIHOBBA.

Kparkas TpakTOBKa 3TOW CXEMBI:
*  KaXJbIi YEJIOBEK SABJISETCS CBIHOM OJIHOTO M TOJIBKO OJHOTO YEJIOBEKA,

e  KaXXJbIM YEIOBEK MOKET SBJISITHCS OTLOM A1 HYJIS U 00JIee JIFOACH.
11
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eJib ' CYIIHOCTh — CBA3H

ATpuUOYTOM CYITHOCTH ABJISIETCSA JIFOOAs JE€Talb, KOTOPas CIY>KHUT JJIs
YTOYHEHHUS, KIacCU(UKALIUN, UACHTU()UKAIIMNA, YUCTOBOU
XapPAKTEPUCTUKH UJIA BBIPAKEHUSI COCTOSAHUS CYIIHOCTU. MiMeHa
aTpuOyTOB MUIIYTCS MO UMEHEM CYIIIHOCTH CTPOYHBIMU OYKBaMU:

YEJIOBEK

bamMuus
UM

TIOJT
BO3pACT

Vuukanvrvim udenmuguxkamopom cywHocmu SIBIACTCS aTpuoOyT,
KOMOMHAaIIHS aTpruOyTOB, KOMOHWHAIIMS CBSA3EH MJIM KOMOMHAIIMS
arpuOyTOB U CBA3EW, OJTHO3HAYHO OTJIMYAIOIIAs JIIOOOU SK3EMILISAP
CYIIHOCTH OT JIPYTHX IK3EMIUISIPOB CYIITHOCTH TOIO K€ THIIA. 12



2.2, Pacmupenue ER-Moneam

-

B ER-Mojennbs MOTyT BXOJIUTh CICAYIONINE 00JIee CIIOKHBIC 2JIEMEHTHI 1
CpeACTBa:

1) MmOATHIBI B CYIIEPTHUIIBI CYIITHOCTCH;

2) cBs3u THHA "MHOrue-ko-MHoruM" ("many-to-many*');

3) yTOYHSEMEIE CTCIICHU CBSI3H;

4) xackaJHOE yHaJeHHE YK3EMIUIIPOB CYIIHOCTH;

5) BO3MOXXHOCTH OIIPEICIICHUS IOMCHOB.

B pacmupennon ER-Monenu CyimHOCTH MOTYT CTPOUTHCA C
MCIIOJIb30BaHuEM ruepapxun. CylmHOCTh, HA OCHOBE KOTOPOU
ONpECIAIOTCS NOATUIIBI, HAa3bIBaeTCs cynepmunom. [loomunwi
HaCJICAYIOT CBOMCTBA (aTpuOyThI) cyriepTuIia. I [oaTUIbI JOTKHBI
00pa30BBIBATh MOJHOE MHOXKECTBO, T.€. JFOOOH 3K3EMILISIP CylepTUIa
JTOJKEH OTHOCUTCSI K HEKOTOpOMY TtoATHUny. HOTIa OnpeaesstoT
nonoaauTenbHbi noatun [ IPOYUE. 13



Cyneprun TPAHCITIOPTHOE CPEJCTBO

TPAHCIIOPTHOE CPEJ/ICTBO

HA3EMHOE

MOE3]] ABTOMOBWIb

CAMOIJIET

[TAPOXO/]

[TPOYME

14



eJib ''CYLIHOCThL — CBSI3H

Yacto ynoOHO UMETh JiBa 1 00Jiee pa30MEeHUM CYIITHOCTH Ha HOATHIIbI,
Hanpumep, cyiiHocTh HEJIOBEK moxeT ObITh pa30uTa Ha MOITHUIIBI

1o npodeccuonanbsuoMy npuzHaky (IIPOI'PAMMUCT, IIIAXTEP)
WJIN 110 MIOJIOBOMY MJIM BO3PACTHOMY MPHU3HAKY.

B pacmupennon ER-Monenn BBOQUTCS TakKe BO3MOKHOCTh YTOUHEHUSA
KOJIU4ecmea dK3eMniapo8 CyuHoCmu, y4acTBYIOIIUX B JJAHHOW CBSI3H,
HapuMep, MPOrpaMMUCTy Pa3peIIacTCsl y4aCTBOBATh HE 00JIEE YEM B
TPEX MPOEKTaX. ITO CEMAHTUYECKOE OTPAHUYCHHUE 3a1aCTCS
yKa3aHUEM Ha KOHIIE CBS3U €€ MAKCUMAIbHOU WA 0013aMelbHOU
cmenernu (B BUJIE LIEJI0I0 YHCIA).

[Ipu onpeneneHny CyIHOCTA MOXKET (DOPMYITHUPOBATHCS KAaCKaTHOE
yJIaJIeHUE SK3EMILISIPOB CYIIIHOCTH. HekoTopkle cBsI3u TUIa "00uH-xo-
MHO2UM" MOTYT OBITh HACTOJILKO CUJIBHBIMHU, YTO TIPH YAAJCHUU
OIIOPHOTO 3JIEMEHTA, COOTBETCTBYIOIIETO KOHITY CBsI3U "00un”,

HEOOXOAMMO yJIAIUTh U BCE CYIIIHOCTH HA KOHIIC CBSA3U "MmHo2ue'".
15
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eJib ' CYIIHOCTEL — CBSI3H

2.3. HopMaabHbie (hOPMBbI IiR-cxem

B ER-cxemMax, Kak ¥ B pEISIIIMOHHBIX CXEMaX, BBOAUTCS MIOHATHE
HOPMaJIbHBIX (POPM, OJIU3KOE 10 CMBICITY K TOMY K€ IIOHSTHIO B
PMJI.

IIpuBeneM HepopMabHbBIE ONIPECIICHUS TpeX HOpMaIbHBIX opM B ER-
cXeMax.

B H®-1 ycTpaHstoTcs MOBTOPSIONIMECS aTPUOYThI MJIH TPYTIIIBI
aTpuOyTOB, T.€. BBISBIISIIOTCS HESIBHBIE CYIITHOCTH, 3aMaCKUPOBaHHBIE

oj aTpuOyTHI.

B H®-2 ycrpansatorca arpuOyThl, 3aBUCSIIIAE OT YaCTH YHUKAJIBHOTO
UJICHTA(PUKATOPA. ITA YACTh YHUKAJIBHOTO UACHTU(PUKATOPA
OIIpEeAEIIIET OTAEIIBHYIO CYIIHOCTD.

B H®-3 ycrpanstorcsa arpuOyThl, 3aBUCSIIAE OT aTpUOyTOB, HE
BXOISIIUX B YHUKAJbHBIN UICHTUMUKATOP. ITH aTPpUOYTHI SABJISIOTCS
OCHOBOMW OTJIEJIbHOM CYIITHOCTH. 16



[IpuBenem MeToauky noaydeHus u3 ER-cxeMbl pensiiiuOHHON CXEMBI.
IIporecc nogydeHust TpeOyeMoi CXeMbl COCTOUT U3 CICAYIOIINUX
1aroB.:

1) Kaxxmast mpocTasi CyIHOCTb IIPEeBpaIIacTCs B TaOIHITY.
(ITpocToii Ha3BIBaCTCSA CYITHOCTD, HE SIBIISIONIASACS ITOATUIIOM U HE
MMeEIOIas MOATHUIIOB. ) IIpy 3TOM MM CYIITHOCTH CTAaHOBHUTCS UMEHEM
TaOJIUIIBI.

2) Kaxxapiid arpuOyT CYIIHOCTH CTAHOBUTCSI BOBMOXKHBIM CTOJIOLIOM
TaOJIUIIBI C TEM K€ UMEHEM; IPU ITOM MOXKET BHIOMpAThCs OoJiee
TOYHBINA (hopMar 3Ha4eHUM arpuOyTa. CTONOIBI, COOTBETCTBYIOIINE
HE00s3aTeNIbHBIM aTpuOyTaM, MOTYT COJIEpKaTh HEONIPEACTICHHbBIC
3HAYCHUS, 00SA3aTENbHBIM — HE MOTYT.

17



eJib ' CYLIHOCTEL — CBA3H

3) KoMIoHeHThl YHUKAJILHOTO HWJIEHTU(HUKATOpa CYIIHOCTH
IpeBpalllaloTCs B IEPBUYHBIN KJIF0Y Tabauiel. Eciu B cocTan
YHHUKAJILHOTO UJICHTU(UKATOpa BXOASAT CBSI3H, K YUCIY CTOJIOIOB
IEPBUYHOTO KJIt04a JOOABISAETCS KOIMS YHUKAJIbHOTO
UJeHTH(UKATOPA CYIITHOCTH, HAXOISIIECHCS Ha JaJIbHEM KOHIIE CBSI3U
(3TOT MPOILECC MOXKET MPOJOKATHCSA PEKYPCUBHO). 11 IMEHOBaHUS
ATHUX CTOJIOIIOB MCHOJIB3YIOTCS MMEHA KOHIIOB CBS3EH M/MIIM NMEHa
CYLIHOCTEN.

4) CBs3u "MHOTHE-K-OQHOMY" U "OIMH-K-OOHOMY" CTaHOBSITCSI
BHEIIHMMU KJIFOYaMHU, T.€. ICIAE€TCS KOMUSI YHUKAIbHOIO
HUJICHTU(UKATOPA C KOHIIA CBSI3U "OAUH" X COOTBETCTBYIOIIUE EMY
CTOJIOLIbI COCTABJIAIOT BHEIIHUM KiIto4. IIpu 3TOM HeoOs13aTeIbHbIE
CBSI3M COOTBETCTBYIOT CTOJI0IIaM, TOIYCKAIOIMM HEOIIPEACICHHBIC
3HAYEHUS, 00513aTEIbHBIC - CTOJI0IIaM, HE IOy CKAOIIUM
HeOoNpeAeICHHbIC 3HAUCHUS.

18



COTPYJIHUK

UMSL
3apniama
O0JIHCHOCHIb

|

pabomaem

OTHEJ

HoMep
HA38aHUe
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eJib ''CYLIHOCThL — CBSI3H

5) Ecu B ER-cxeme npucyTCTBOBAJIM MOATHIIBI, TO UMEETCS JBA
croco0a ux nepeoja:

a) BCE MOJTUIIBI IOMEIIAIOTCS B OJHOM TaOJuIIE,

0) Ayl KaXKJI0To MOJATHUIIA CO3/IaeTCsl CBOS Ta0IuIIa.

[Tpu npuMeHeHnu crnoco0a (a) Tadauiia co3IaeTces 1isl HanboJiee BHEIITHETO
cyneptuna. B tabnuiy nodasisercs cronoden, coaepxkamuii kog TUITA; on
CTAHOBUTCS YaCcThIO IEPBUYHOTO KJIFOUA.

[Ipu npuMeHeHnu crnoco6a (0) A KaKI0To MOATUIIA TIEPBOTO YPOBHS
CO3/Ia€TCs CBOS TAOJUIIA; CYTIEPTHUIl BOCCO3AAETCS ITyTEM BbIOOpA U3 BCEX
TaOMUL MOATUIIOB OOIIUX CTOJIOOB.

O6a cnocoba UMEIOT CBOM JOCTOMHCTBA M HEIOCTATKHU (OHU Pa3IdYarOTCs
YHCJIOM Ta0Ju1l, 00513aTEIbHOCTBIO CTOJIOIIOB, TJOTUKOM paOOTHI).

6) uaekchl (MHIeKCHBIE (haliibl) CO3AAK0TCS ISl IEPBUYHOTO KJTFOYa

(YHUKaJIbHBIA MHJIEKC), BHEITHUX KJIIOYEH U T€X aTpuOyTOB, Ha

KOTOPBIX IIPCAIIOJIaracTcia B OCHOBHOM 68.3HpOBaTB 3aIlIPOCBHI.
20



