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Yacrtb 1. JTansl NpoeKTHPOBAHUS

IIpoexTupoBanue bJI

Hpunyunvr npoexmuposanus bBJ]. Anamuz npeomemnou obaacmu. bBusnec-
noeuxa. Omunowenus "cywmocmo-ceazv”. Hopmanuzayus u  OeHOPMATU3AYUSL.
Ecmecmeenuvie u cyppocamuule xmouu. Mooens BJ1.

Ilpeomemnas obracms - 3TO YaCTh PEATBLHOIO MHUPA, JaHHBIE O KOTOPOH MBI
XOTHM OTpa3uTh B 0a3e naHHBIX. Hampumep, B kauecTBe MpeMeTHONW 001aCTH MOYKHO
BBIOpaTh OyXTaJTEPHI0 KaKOTO-JIMOO MPEANPUSITHS, OTIACN KaapoB, OaHK, Mara3uH U
T.1. IlpeamerHas o0nacTb OSCKOHEYHAa W COACPKUT KakK CYIIECTBEHHO Ba)KHBIC
MOHATHUS U JaHHBIE, TAK U MaJloO3HAyalllue WJIM BOOOIE He 3Hadaliue JaHHble. Tak,
€CIIM B Ka4eCTBE MPEeAMETHON 00JIaCTH BHIOpATh yUeT TOBAPOB Ha CKIIA/E, TO OHATHS
"HakmagHas" ¥ "cuer-(akrypa" SBISAIOTCSA CYIIECTBEHHO BaXKHBIMH MOHSATHIMH, a TO,
9TO COTPYIHHMIIA, IPHHUMAIOIIAs HAKIIAJHbIC, IMEET TBOMX JETEH - 3TO IS ydera
TOBAapOB HEeBaXXHO. OJIHAKO ¢ TOUKU 3pEHMs OT/EeNa KaJIpoB JaHHbIE O HAJMYUU AeTeil
SIBIISIIOTCSI CYIIECTBEHHO BaXXHBIMH. TakuM 00pa3oM, BaKHOCTh JAHHBIX 3aBUCUT OT
BBIOOpA MIpeIMETHOM 00J1acTH U TpeOOBaHUIA MOJIE30BATEICH.

Mooenv npeomemnou obaacmu. Mojienb TPEIMETHOW 00JIACTH - 3TO HAIU
3HaHUS O MPEIAMETHON O0OJIacTH. 3HaHMUS MOTYT OBITh Kak B BUJE He(HOpPMaIbHBIX
3HaHUI B MO3ry 3KCIEpTa, TaK U BbIPAXKEHbI (POpPManbHO MPU MOMOILU KAKUX-THOO
cpeacTtB. B kauecTBe TakumX CpEACTB MOTYT BBICTYNATh TEKCTOBBIE OINMCAHHS
MPEeIMETHOM 007acTH, HAOOPHI JODKHOCTHBIX WHCTPYKIMHU, TIpaBUIa BEACHUS JIET B
KoMIaHuu U T.1. OTBIT IOKa3bIBAET, YTO TEKCTOBBIN CIIOCOO MPEICTABICHHUS MOICITH
npeaMeTHol obnactu KpaiiHe HedddekTureH. ['opasgo Gonee nHDOPMATUBHBIMU U



H0JIE3HBIMU IpU pa3paboTke 0a3 JaHHBIX ABISIOTCS ONUCAHMS NMPEAMETHOM 00nacTy,
BBINOJIHEHHbIE TIPU NTOMOIIHY CIIEIUATU3UPOBAHHbIX rpaduuyeckux Hotanuid. Mmeercs
0oJIbIIIOE KOJMYECTBO METOJIUK OMHCAHUS TpenaMeTHOH obnactu. W3 Hambomee
M3BECTHBIX MOXKHO Ha3BaTh METOAMKY CTpyKTypHOro ananusza SADT u ocHOBaHHYIO
Ha HeM IDEF0, nuarpammel motokoB nanHbIX [ 'eitHa-CapcoHa, METOIUKY OOBEKTHO-
opueHTupoBanHoro ananuza UML, u np. Mojens npeaMeTHON 001acTH OMHUCHIBAET
CKOpee npoyeccet, TPOUCXOASIINE B IIPEAMETHON 001aCTH M JaHHBIE, CIIOJIb3yeMble
atuMH npoueccamu. OT TOro, HACKOJBKO MPAaBUIBHO CMOZEIMPOBAaHA IMPEAMETHAsS
00J1aCTh, 3aBUCUT YCIIEX NaNbHEHIIEH pa3paboTKy MPHIIOKEHUH.

Jlozuueckas moodens dannvix. Ha cnemyroriem, 0oiiee HU3KOM YPOBHE HAXOIAUTCS
JIOTHYEeCKasi MOJENb JaHHBIX MpeIMeTHON obnactu. Jlornueckas MoJelb ONUCHIBAET
MOHATHUS TPEAMETHON O0JIaCTH, UX B3aMMOCBS3b, a TAaK)KE OIPAaHMYCHUS Ha JaHHbBIEC,
Hajaraemble npeaMeTHoW obOmacteio. [lpumepsl mousituii - "corpymnuk", "otaen",
"mpoekt", "3aprutata". [Ipumepsl B3aMMOCBA3€Hl MEXAYy MHOHATUSAMHU - "COTPYIHHK
YUCIUTCA POBHO B OAHOM OTAejde", "COTPYAHHK MOKET BBIIOJHITH HECKOJBKO
mpoekToB", "Hajg OJHUM MPOEKTOM MOXKET pabdoTaTh HECKOIBKO COTPYIHUKOB'.
[Ipumeps! orpanndeHnii - "Bo3pact cOTpyAHUKa HEe MeHee 16 u He Oonee 60 net".

Jlornueckast MoieNb TAHHBIX SIBISIETCS] HAYAJIBHBIM MTPOTOTHUIIOM Oy yied 0a3bl
JaHHBIX. Jloruueckas MoJiesib CTPOUTCS B TEPMUHAX MH(POPMALMOHHBIX €IWHUILI, HO
0e3 npuBs3ku k koHkpetHo CYBJ[. bonee Toro, normueckas Mojaenb MaHHBIX
HEeo03aTeNbHO JI0JKHA ObITh BRIpa)KE€HA CPEJCTBAMU MMEHHO PENSALMOHHON MOJIETH
JIaHHBIX. OCHOGHBIM CpeOCmEoM pazpadomkKu IJOTUYECKOM MOAENU JaHHBIX B
HACTOSAIIUH MOMEHT SBIISIOTCS pa3nudHble eapuanmel ER-ouazpamm (Entity-
Relationship, ouacpammur cywmocmuv-cesnzv). Onny u 1y ke ER-mMozens moxHO
npeoOpa3oBaTh Kak B PEISALMOHHYIO MOJENb JAHHBIX, TaK U B MOJAEJb JAHHBIX JJIs
nepapxuueckux u cereBbix CYBJl, mnu B TOCTPENSIMOHHYIO MOJENIb JIaHHBIX.
Opnako, T.K. Mbl paccMaTpuBaeM UMeHHO pensunoHHble CYB/I, To MOXHO cuuTath,
YTO JIOTHYECKasi MOJAEIb JaHHBIX JUIS HAaC POPMYJIHPYETCS B TEPMUHAX PEISIIMOHHON
MOJIENN TaHHBIX.

Pemienusi, mpuHATBIE HA MpeNbIAyLIEeM YPOBHE, HpU pa3paboTKe MOAETH
MPEIMETHOM 00JacTH, OMPENENIIOT HEKOTOphIe TPAaHUIBI, B TPEAeinax KOTOPBIX
MO>XHO Pa3BUBATh JIOTUYECKYIO MOJIENb JaHHBIX, B MPEAEaxX K€ 3TUX IPaHHI] MOXHO
INpUHUMATh pas3iuuHble pemeHus. Hampumep, Mozpens mnpeaMeTHOR o0sacTu
CKJIQJICKOTO y4YeTa COAepKUT moHsATHsS '"ckman"', "wHakmamuasa"', "tomap". Ilpu
pa3paboTKe COOTBETCTBYIOIICH PpEISIMOHHOM MOJAETH 3TH TEPMHUHBI 0053aTEIHHO
JOJKHBI OBITH HMCIIOJIB30BAHBI, HO PAa3IMYHBIX CIIOCOOOB pealn3aluyd TyT MHOTO -
MOXXHO CO37]aThb OJIHO OTHONICHHE, B KOTOPOM OyAyT MPHUCYTCTBOBATb B KadeCTBE
atpubytoB "cknan', "HaknaaHas", "ToBap", a MOXHO CO3/1aTh TPU OTACIbHBIX
OTHOIICHHUS, 110 OJHOMY Ha KaXKI0€ MOHSTHE.

[Tpu pa3paboTKe JTOTHIeCKOH MOJENN JaHHBIX BOSHUKAIOT BOIPOCHI: XOPOIIO JIN
CIIPOEKTHUPOBaHbI OTHOIEeHUsI? [IpaBMIIBHO M OHU OTPaXKalOT MOJENb MPEeIMETHON
o0acTy, a cie10BaTeIbHO U caMy IpeAMETHYI0 001acTh?



Quzuueckas mooderb Oanubix. Ha eme Oonee HU3KOM ypOBHE HaXOJUTCS
¢usnueckas Mojenb JaHHbIX. Du3nuyeckas MOJAEIb JaHHBIX OIUCBIBACT JaHHBIC
cpenctBamu koHkpetHoi CYBJI. Bynem cuwrtarhk, 4yto ¢usnyeckas MOICHTb JTaHHBIX
peanu3oBaHa cpenctBamu WMeHHO pensimoHHo CYBJI, XoTs, Kak yxke CKazaHo
BBIIIE, 3TO HeoOs3aTenbHO. OTHOIICHNUS, pa3padoTaHHble HA CTagul (OPMUPOBAHUS
JIOTMYECKON MOJIENM JaHHBIX, MpeoOpas3yloTcss B TaOuuIbl, aTpuOyThl CTaHOBATCS
cronOnamMu TabiuuI, A KIIOYEBBIX aTpUOYTOB CO3JAIOTCS YHUKAIbHBIE MHICKCHI,
JIOMEHBI IPE0OPAKAIOTCS B THITHI JAHHBIX, MPUHATHIE B KOHKpeTHOH CYB/I.

OrpaHuveHus, HMEIOIIUECS] B JIOTUYECKOW MOJENH JaHHBIX, PEATU3YIOTCS
pasznuuHbiMu  cpeactBamMu  CYBJl, Hampumep, mnpu MOMOIIM  HHAEKCOB,
JEKJIapaTUBHBIX OIPAaHUYEHUH LIEJOCTHOCTH, TPUITEPOB, XpPaHUMBIX Ipouenyp. llpu
3TOM, KaK yXe TOBOPWIOCh paHEe, PEIICHUs, NPUHAThIE HA YPOBHE JIOTUYECKOIO
MOJICTTUPOBAHUSI OMPEIEINIAIOT HEKOTOpbhIe TPaHMIBI, B TPEIesiax KOTOPBIX MOXHO
pa3BuBaTh (PU3MUECKYIO MOJETh JaHHBIX. TOYHO TaKke, B MpeesiaX dTHX T'PaHHMIL
MOYKHO IpUHUMAaTh pa3jIU4YHbIE PEIICHHUA - HAIpPUMEpP, O TOM, YTO OTHOIIEHHS,
coJepxKalecs B JIOTUYECKOM MOJENU JaHHBIX, JOJDKHBI OBITH NMpeoOpa3oBaHbI B
TaONMIbI, HO ISl KaKJOW TaONHIBI MOXKHO JOTIONIHUTEIHHO OOBSIBUTH Pa3iUYHbBIC
WHJIEKCHI, TMOBBIIIAIONIME CKOPOCTh 00palleHnus K JaHHBIM. MHOTO€ TYT 3aBHUCHT OT
koHKpeTHOM CYB/I.

[Tpu pa3paboTke GpU3MUECKO MOJIENIN JaHHBIX BOSHUKAIOT BOIIPOCHL: XOPOIIO JIUX
cnpoexkTtupoBanbl Tabnuibl? [IpaBunbHO U BbIOpaHbl MHAEKCH? Hackonbko MHOTO
MPOTrPaMMHOTO KOJa B BHJE TPHUITEPOB W XPAaHUMBIX MPOLEAYpP HEOOXOIUMO
paspaboTaTh IS MOAAEP KaHUS EJIOCTHOCTH JaHHbBIX?

Cobcmeenno 6Oaza Oaunnvix u npunodiceHusi. W, HakoHell, Kak pe3ynbTar
MPEIBIAYIIMX ATAloB TOSABISETCS COOCTBEHHO cama 0a3a JaHHBIX. ba3a maHHBIX
peanm3oBaHa HAa KOHKPETHOM MpPOTpaMMHO-aNmnapaTHONH OCHOBE, M BHIOOp OTOU
OCHOBBI TO3BOJISIET CYIIECTBEHHO MOBBICUTH CKOPOCTh PabOThI C 0a30il JaHHBIX.
Hampumep, M0O>kHO BBIOMpATh pa3jiMyHBIE THIBI KOMITBIOTEPOB, MEHSTh KOJIUYECTBO
MPOIIECCOPOB, 0OBEM ONEPATUBHON MAMSTH, JUCKOBBIE MOACUCTEMbI M T.n. OueHb
Oombiioe 3HadeHue wuMmeerT Takke Hactpoiika CYBJ] B mpemenax BbIOpaHHOM
MIPOrpaMMHO-aIMapaTHOMN 1IaT(GOpMEL.

Ho omste pemenust, npuHSATHIE HA TPEBIAYILIEM YPOBHE — YPOBHE (DU3UYECKOTO
IIPOEKTUPOBAHHUS, ONPEAEIAIOT IPAHULBI, B NpeAesax KOTOPhIX MOXKHO IPUHUMATh
perieHus Mo BeIOOPY MporpaMMHo-anmnapaTHoi miardopmer u Hactpoiiku CYB/I.

Takum o00pa3zom, SICHO, YTO PELICHUS, MNPUHATHIE HA KAXKIOM JTarme
MOJIETTUPOBaHUSI U pa3pabOTKu 0a3bl JAaHHBIX, OyAyT CKa3bIBaThCs HA JAIbHEHIINX
stanax. [losTomy 0coOyio posb UrpaeT NPUHATUE MPABUIBHBIX PEIICHUH Ha PaHHHUX
JTanax MoJAEIMpPOBaHUs.

Yacte 2. Onucanme mpouecca NPOEKTHPOBAHUS HAa YINPOUIEHHOM NpHMepe
npeaMeTHoH 001acTn «PUIBMOTEKA»



PaccmoTrpum mnponecc mnpoexkrupoBanuss MC Ha npumepe IyHKTa IpoKaTa
(GMIEMOB.

Onucanue I10.

[Tycte wMeeTcsl MPOKAaTHBIA ITyHKT, B KOTOPOM HMEIOTCS KONHMH (DHUIIBMOB.
Kaxnas xomus ¢uibMa CONEPKUT OIUH (DUIBM, XPAHUTCS HA ONPEIEICHHOM
HOCHTEJIE U MMEET CBOW KaTaJoXHbIH HoMmep. Komuu puinbsMoB maroTcs B mpokar
3apEeTUCTPUPOBAHHBIM TMONB30BaTesiM. OdopmileHHe BbIIaYd W BO3BpaTa KOIWHU
MIPOU3BOJUTCS] COTPYIHUKOM MyHKTa. [Ipu 3TOM XpaHATCA JaHHBIE O KIUEHTE, KOIIHH,
JaTe BbIIAYM M BO3Bpara Komuu. CUTyalluM HECBOEBPEMEHHOI'O BO3BpAaTa, yTPaThl
KOMMHU, YBOJBHEHUS COTPYJHMKA M Hp. paccMaTpuBaTh He OyaeM (C Leibio
YIPOIICHHS).

OrpannveHus HO{ 77777777777777777777777777777777777777777777777777

1. Konwust MoKeT 1 He OOBIBATh B POKATE HEKOTOPOE BpeMsI.
2. YuutblBaloTCA JaHHbIE O GUIIbMax, Beimemux He panee 01 saBapst 1970
roja.
Jlormueckast mogens I10.
Ucnonw3ys metomonoruto IDEF1x, moctpoum ER-mmarpammy.  Ona oToOpaxkaeT
B3anMOCBs31 00bekToB [10.

dUNBbM
Homep dwvnbma KomvA
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CcAaeTcs B COTPYOHWMK
Homep cotpyaHuka .
MPOKAT ®UO comp I
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Homep cotpyaHuka (FK)
Homep knmenTa (FK)
Homep dmnema (FK) ——

[ata Bblgaun
[arta Bo3BpaTa

KNUEHT beper B
Howmep knueHTta

DUO knmeHTa
TenedoH
Agpec

Ha ocnoBe ER-mozenu cTpoutcst pensiliMoHHass MOJEIb, B KOTOPOH CYIIHOCTH
OOBIYHO  COOTBETCTBYET OTHOLIeHMe, wiu Tabmuua. Kaxnomy arpubyry
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Mpumeuanume [M1]: Chopmyn
HPOBaTh OrPaHUYCHUS
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cooTBeTcTBYeT cTojben. Mmena Tabmuil U nojei 0ObIYHO COOTBETCTBYIOT MMEHAM
CyIIHOCTEH U aTpuOyTOB, IIPH TOM HET NpUBS3KU K onpenenennoit CYBJI.

Ha ocHOBe pensinnoHHOW MOJEeNnu CTpOHTCS (u3MYecKas MOMAEb, KOTopas
“MeeT NpuBsA3KYy K KoHKpeTHOH CYB/I.

IlosicHenus :
[IpssMoyTONBPHUKH — 3TO CYIIHOCTH (3aBHCHMBIE W He3aBHCHMbIC). JluHum —
COCJIMHEHMSI, WU CBSI3U MEXKAY CYLIHOCTSIMU.

®duznueckas moaens I10.
Ha ocnoBe ER mognenu crpoutbes Qusmueckas monenb. OHa HpuBA3aHa K
koukpeTHoW CYB/I 1 coaepKUT, B YaCTHOCTH, OMHUCAHUE TaOJIHII, OJICH, HHICKCOB.

Yactpe 3. Moaean nanabix. ER moaean u Horanus Yena.

CYILIHOCTH

Cywmnocmo (entity) — 3TO HEKOTOPBII 00bEKT, HACHTU(PHUIIUPYEMBIi B pabodeil cpene
MOJIb30BATEJISI, HEUTO TAKOE, 3@ YeM I10JIb30BaTeNh XoTen 06l HabmonaTh. [Ipumepamu
cymuoctedt MoryT ciyxuth COTPY IHUK Mboapu Jloy, KIIMEHT 12345, 3AKA3
1000, ITPOAABEIL Jxon Cmut unu [TPOAYKT A4200. CymiHOCTH OJHOTO B TOTO
e TUTIa TPYIIUPYIOTCS B Kaaccwl cywHocmeti (entity classes).

Ba)xHO yACHUTH pa3sHUILy MEXKJy KJIACCOM CYIIHOCTEH U AK3EMIUIIPOM CYIIHOCTH.
Knacc cywypocmeti — 310 COBOKYNHOCTB CYLIHOCTEH, U OMIMCHIBAETCS] OH CTPYKTYpPOH
i (OpMaTOM CYITHOCTEH, COCTABIISIONINX 3TOT Kacc. DK3eMNAAp CYUHOCMU
(entity instance) nmpejacTaBiseT KOHKPETHYIO CYIITHOCTh, Takyto kak KIIMEHT 12345;
OH OIUCBIBAETCS 3HAYEHUAMU aTpUOyTOB JaHHOH cyIHOCTH. OOBIYHO Kilacc
CYLIHOCTEH COAEPKUT MHOKECTBO HK3EMIUIAPOB cyuiHocTH. Hanpumep, kimacc
KIIMEHT conep>KUT MHOXECTBO SK3EMILISIPOB — 110 OJIHOMY Ha KaXKJI0r0 KJIMEHTA,
JUTISL KOTOPOTO UMeeTcs 3anuch B 0a3e maHHbIX. [IpuMep kimacca cymHocTel 1 IByX
9K3EMIUIIPOB CYLTHOCTH MTOKa3aH Ha pUCYHKe. [laee B TeKCTe MOHATHUS «KIIacc» U
«tum» OyieM paccMaTpuBaTh Kak paBHO3HauHbIe. Takke 1Mo1 HOHATHIMHU «aTpUOyT»
U «CYITHOCTB» OyIyT HOJpa3yMeBaThCs THIT aTPUOyTa U TUTI CYIIHOCTH.

Ha ER-auarpammax cymsocTy n300paxaroTcs B BUAE IPSIMOYTOJIBHUKOB C OCTPBIMU
WIN CKPYTJIEHHBIMU yTJIaMHU.



CTYAEHT CTYJAEHT CTYIAEHT
Damunus Macnos Konnparses
Nms Anekcanip Muxaun
Nel"pymmsr 5832 5832
b TP P
Ne tenedona Ne tenepona Ne tenedona
ATpHOYTBI.

VY cymrHocTel ecth ampubymut (attributes), win, Kak UX WHOT/Ia HA3bIBAIOT, CEOUCMEA
(properties), KOTOpbIE OMMCHIBAIOT XapaKTEPUCTUKU CYLTHOCTU. [Ipumepsl aTpnlOyToB
— @amunust, Mmst, Nel'pymmer, JIP,Ne tenedona.

B Monenu «CynHOCTh—CBSI3b» MPEONIaraeTcs, 4TO BCe IK3EMIUIIPBI OJTHOTO M TOTO
XKe KJlacca CyUIHOCTEH UMEIOT OJMHAKOBBIE aTPUOYTHI.

Taxoke paznuuaroT Ki1acc 1 3k3eMIusip arpudyra. Kinace — 3To HauMeHoBaHue
XapaKTePUCTUKH, K3EMIUISIP — KOHKpeTHOe 3HaueHue. Hanpuwmep, «L{BeT» sBisercs
TUIOM aTprOyTa, KOTOPBIN OTPaXKaeT OMpPEIeIEHHOE CBOMCTBO CYIIHOCTH, a
«3ENEHBII, «CUHHI», «KPACHBII - 3TO AK3EMIUIAPHI JTaHHOTO aTpulyTa.

HcxonHoe onpeneneHne MoJIeNu «CyIIHOCTh—CBSI3b» BKIIIOYAET B ceOs
KOMIIO3UTHBIE aTpuOyThI (composite attributes) u MHOro3HauHbIe aTprOyTHI (Multi-
valued attributes). KoMmo3uTHbIH, WM COCTaBHOU aTprOyT — 3TO aTpUOYT,
cocToAIIMiA U3 GPUKCUPOBAHHOTO HAbOpa Apyrux arpuOyToB. B kadecTBe mpumepa
KOMIIO3UTHOT'O aTpUOyTa MOYKHO TIPUBECTH aTPUOYT AJpec, COCTOSIIUIN U3 TPYTIITbI
atpubyTtoB {Ynumna, ['opox, llItar, Manekc}.

MHOXecTBEHHBIN aTprOyT — 3TO TaKOi aTpuOyT, KOTOPBIN ISl OHOTO U TOTO JKe
3K3EMILIIpa CYIIHOCTH MOKET IPUHUMATh MHOXKECTBO 3HAYCHU.

[Ipumepom MHOTO3HAYHOTO aTprOyTa MOXKET CIYXUTh atpudyT Homep tenedona
s cymHocTd CTYJIEHT, ecnu cTyIeHT MOXET UMETh HECKOJIBKO Telle(DOHOB.

Kuaroun cymHocrei.
CBA3MN.

B3anMmooTHOIIIEHHSsI CYIITHOCTEH BhIpaxaroTcs ceazsamu (relationships). Monmens «cymr-
HOCTb—CBSI3b» BKJIIOYAET B CE0s1 KIIACCHI CBSI3€H M 9K3eMIUIPHI CBsi3eil. Knaccoi
cea3zeti (relationship classes) — 3To B3aMMOOTHOIIIEHHUST MEXKTY KJIacCaMU CYIITHOCTEH,
a axzemnsipul ceéa3u (relationship instances) — B3aMMOOTHOIICHUS MEXTY K3EMILISI-
pamu CyIIHOCTEH. Y CBs3el MOTYT OBITh aTpHOYTHI.

Knacc cBsizelt MOXKeT 3aTparuBaTh HECKOJIBKO KJIACCOB CYITHOCTEH. YHCIO KiaccoB
CYIIHOCTEH, YUaCTBYIOIINX B CBSI3U, Ha3bIBACTCA cmenenvio cesasu (relationship



degree). 300paxkennas Ha pucyHke cBs3b [IPOJABEIL-3AKA3 umeer crenens 2,
MOCKOJIBKY B HEM yuacTBYIOT cylrHocTH JIByX KiaccoB — [IPOJJABELl u 3AKAS3.

IMPOJABEI]

ITPOJJABEII-3AKA3

3AKA3

Takast cBsI3b paccMaTpUBaeTCsa Kak 0TOOpaskeHHe Toro (hakTa, 4YTo MpoIaBell
oOciysxui 3aka3. Ha nquarpammax cBsizu oroOpaxaroTcs poMO6aMu, B KOTOPBIX
yKa3bIBaeTCs KapAMHAIBHOCTD CBSI3U. MIMs Kiacca CBSI3U YKa3bIBaeTCs HUXKE .

Cesa3p POAUTEJIb umeercs creneHb 3, T.K. B HEM y4aCTBYIOT CyIIHOCTH TPeX
ximaccoB — MATD, OTELl 1 PEBEHOK.

Css13u 60J1ee BRICOKMX CTENEHEH BO3MOXKHBI, HO UX JJOCTATOYHO TPY/HO
WHTEPIPETUPOBATS.

CBs31 cTeTieHn 2 Ha3bIBAIOTCS OMHAPHBIMU, CTETICHU 3 — TPEHAPHBIMHU.

OTEL MATbD

POJUTEJIb

PEBEHOK

Ha puc. 3.3 mokazansl Tpu THHA OMHAPHBIX cBsA3eil. B cBs3u 1:1 («omuH K 0THOMY»)



OJIMHOYHBIN IK3EMIUIAP CYIHOCTH OAHOTO TUIIA CBA3AaH C OAMHOYHBIM 3K3EMILIIPOM
cymHocTH apyroro tuma. Ha puc. 3.3, a ces3p CJIYIKEBHBI ABTOMOBMJIb cBsi-
3bIBaeT 0uHOYHYI0 cymHocTh kiacca COTPY IHUK ¢ ogmHOYHOM CyIIHOCTHIO
xracca ABTOMOBUJIb. B cooTBeTCTBHYM € 3TOM UAarpaMMoid, HA 32 OJHUM
COTPYJIHUKOM HE 3aKperieHo 0ojiee OAHOT0 aBTOMOOMIIS, M HM OJIMH aBTOMOOMIIb HE
3aKperuieH 0oJiee YeM 3a OJTHUM COTPYJHUKOM.

COTPYAHUK Q ABTOMOBMITb

CNY)KEEHLIA-ABTOMOBWITb

Gl
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Puc. 3.3. Tpu Tvna BMHapHbIX CBA3en: 8 — OUHapHan ceasb 1:1; 6 — OuHapHas cBs3s 1:N;
8 — GuHapHan cer3e N:M; r — npeacrasneHWe CBA3K C NOMOLLLID PasBeTBneHnR

%i

Ha puc. 3.3, 6 n3o6paxen BTopoii Tun cBsi3u, 1:N («oxuH K N» UM «OIHH KO
MHOTUMY). B 3101 cBs3u, koTopas HazpiBaeTcst OBLIEXWUTUE-XKUJIELL,
IMHUIHBINA dK3eMInIsIp cymHocTH kinacca OBILEXWTUE csa3an co MEOTUMUA
sx3emiusipamu cymHoctH knacca CTYIEHT. B cooTBeTcTBUM € 3TUM PUCYHKOM, B
OOLIEKUTUHN TPOKUBAET MHOTO CTYACHTOB, HO KaX/AbIi CTYACHT )HUBET TOJIBKO B
OJIHOM OOILEKHUTHH.

[To3umus, B koTtopoit ctodar 1 u N, umeeT 3HaueHue. EnuHnna cTouT Ha TOM CTOpOHE
cBsi3u, T1e pacnonaraetcs OBIIEXXWUTUE, a N ctout Ha Toil cTOpoHE CBSI3H, T/IE
pacnionaraercss CTYAEHT. Ecnu 651 1 1 N pacnionaranuick Ha000pOT, U CBSI3b
3amuchIBanach Obl Kak N:l, mOJydmiiocs Obl, 4TO B OOIIEKUTHN KUBET OJMH CTYICHT,
pUYeM Ka)Iblil CTYICHT KUBET B HECKOJIBKUX OOIIEKUTHSIX. ITO, pa3yMeeTcs, He
TaK.

Ha puc. 3.3, B nokasan tperuid Tun OuHapHoi# cBsizu, N:M (uuraercsa «N k M» wim
«MHOTHE KO MHOTUMY). OTa cBs3b HazbiBaeTcss CTYJEHT-KJIYD, u ona cBsa3biBaeT
sk3eMIuIsApsl cynrHoctel kinacca CTYIEHT c sk3eMmsipamu cymHocTel Kiacca
KJIYB. OnuH cTyIeHT MOXET ObITh WICHOM HECKOJIBKUX KIIyOOB, a B OJJTHOM KiTy0Oe
MOXXET COCTOSITh MHOT'O CTYJEHTOB.



UYucna BHyTpH poMOa, CUMBOJIM3UPYIOLIETO CBA3b, 0003HAYaI0T MAaKCUMAJIbHOE KO-
JMYECTBO CYIIHOCTEH Ha KaXI0 CTOPOHE CBS3H. DTH OTPAHUYCHUS Ha3BIBAIOTCS
MaKCUMAaJIbHBIMU KapHHAJIBHBIMHA YHCIAMH, & COBOKYITHOCTD U3 ABYX TaKUX
OTpaHUYCHUH [T 00EMX CTOPOH CBS3M HA3bIBACTCSI MAKCUMAIILHOU
KapAMHaIBHOCTHIO (maximum cardinality) csizu. Hanpumep, o cBsi3u, n300pakeHHOM
Ha puc. 3.3, 0, TOBOPSAT, YTO OHA 00JIaJaeT MAKCUMATbHOW KapAMHAILHOCTHIO 1:N.
KapaunanpHbie uncia MOTYT IMETh U JPyTUE 3HaYCHHS, a He TOIbKo 1 1 N.
Hampuwmep, ces3p mexay cyuHoctsimu BACKETBOJIBHASA KOMAHIA u UTTPOK
MOYET UMETh KapIMHAJILHOCTH 1:5, 4TO rOBOPUT HaM O TOM, YTO B 6aCKeTOOJIbHON
KOMaH/Ie MOKET OBbITh HE OoJiee MSATH UTPOKOB.

CBs3M TpeX TUIOB, PEACTABICHHBIX HA pUC. 3.3, HA3bIBAIOTCSA MHOTIA CBS3SMH TUIIA
«MMEET», nnu cBsazsimu obnaganust (HAS-A relationships). Takoii Tepmun
UCTIOJNIB3YETCs IOTOMY, YTO OHA cyITHOCTh MMeeT (has) CBS3b ¢ APYroil CYIIHOCTBIO.
Hanpumep: coTpyaHuK UMeeT aBTOMOOMIIb, CTYICHT UMEET O0IEekKHUTHE, KITy0 UMeeT
CTYICHTOB.

Jlist ykazaHuss MUHUMAIBHON KapAnHaibHOCTH (minimum cardinality) cymecTByer
HECKOJIBKO crtoco0oB. OAMH U3 HUX, TPOAEMOHCTPUPOBAHHBIN Ha puc. 3.4,
3aKJIF0YAETCs B CJICAYIOIIEM: YTOOBI TOKa3aTh, YTO CYIIHOCTh 00s3aHa y4acTBOBAThH B
CBSI3H, Ha JIMHUIO CBSA3H MOMEMIAIOT MEPICHINKYISIPHYIO YePTY, & YTOOBI [T0KA3aTh,
YTO CYIIHOCTh MOXeET (HO He 005i3aHa) yuyacTBOBATh B CBSA3U, HA JIMHUIO CBSI3U
nomeraroT opasl. COOTBETCTBEHHO, pHC. 3.4 IIOKa3bIBAET, YTO CYLIHOCTh
OBIEXWTUE nomkHa OBITH CBSI3aHA KAK MUHUMYM C OJTHOUM CYIIHOCTBIO
CTYJEHT, onnako cyntHocth CTYJIEHT He 00513aHa HIMETH CBS3b C CYIITHOCTHIO
OBILEXUWUTHUE. ITonnbrit HaOOp HAKIAABIBAEMBIX Ha CBSI3b OTPAHUYEHHUI COCTOUT B
toM, yTo OBLIIEX)KUTHUE nmeer MuHUMalIbHOE KapIUHAIBHOE YHCIIO0, PABHOE
€MHULIE, U MAKCUMAaJIbHOE KapIUHAJIBHOE YUCIIO0, PABHOE «MHOTUM» CYIIHOCTSIM
CTYAEHT. CTYAEHT umeer MuHMMaNbHOE KapAWHAIBHOE YUCIIO, PABHOE HYJIIO, U

MaKCHMaJIbHOE KapAUHAIBHOE YUCIIO, PABHOE OJHOMY JK3EMILLIPY CYIIHOCTH
OBIIEXXUTHE.

Jns ykazaHus MUHUMAIBHON KapAWHAIbHOCTH (minimum cardinality) cymecTByer
HECKOJIBKO c1toco00B. OMH U3 HUX, MPOJIEMOHCTPUPOBAHHBIN Ha puc. 3.4,
3aKJII0YAETCs B CIEIYIOIEM: YTOObI I0Ka3aTh, YTO CYIIHOCTh 00513aHa y4acTBOBATh B
CBSI3U, Ha JINHUIO CBSI3M MOMEIIAIOT MEPIICHANKYIIAPHYIO 4ePTY, @ 4TOOBI OKA3aTh,
YTO CYIIHOCTh MOXKET (HO HE 0053aHa) y4acTBOBATh B CBS3U, HA JIMHUIO CBSI3U
nomematoT oBasl. COOTBETCTBEHHO, pHC. 3.4 OKa3bIBAET, YTO CYIIHOCTh
OBIEXWUTHUE nomxkHa ObITH CBsI3aHA KAK MUHUMYM C OJTHOM CYIIHOCTBIO



CTYJHEHT, ognako cymuocts CTYJIEHT He 06g3aHa UMETh CBS3b C CYIIHOCTHIO
OBIEXHWUTHUE. ITonubrit HaOOp HAKIAABIBAEMBIX Ha CBSI3b OTPAHUYEHUI COCTOUT B
toM, uto OBIIIEXXUTUE umeer MuHNMAaNbHOE KapAuHAIHLHOE YHCIIO, PABHOE
eMHUILIE, 1 MAKCUMAJIbHOE KapJUHAIBHOE YUCII0, PABHOE «MHOTUMY CYIIHOCTSIM
CTYJEHT. CTYJIEHT umeer MUHUMAJIbHOE KapUHATIHLHOE YUCJIO, PaBHOE HYJIIO, U
MaKCHMaJIbHOE KapAMHAJIBHOE YHCIIO, PABHOE OJHOMY SK3EMIULIPY CYIIHOCTH
OBILEXUTHUE.

MoskeT CyecTBOBaTh CBA3b MEXKIY CYIIHOCTSIMH OJHOTO M TOTO ke Kiacca. Ha-
npumep, 1 cymuocreit kiracca CTYIEHT mosxkeT ObITh OnpesienieHa CBs3b
COCE/Jl_ ITO_KOMHATE. Takas cBs3b oKka3aHa Ha puc. 3.5, a, a Ha puc. 3.5, 0
N300paKEeHbI K3EMILISIPBI CYITHOCTEH, OXBaU€HHBIX ATOH CBSA3bI0. CBSI3U MEXKAY
CYILIHOCTSIMH OJIHOT'O U TOTO K€ KJlacca Ha3bIBAIOTCSI NHOTJa PEKYPCUBHBIMU CBA3SIMU
(recursive relationships).

N3o6paxenune aTpubyTOB B qUarpammax «CyIIHOCTb—CBS3b»

B nexoropseix Bepcusix ER-nuarpamm atpu0OyTsl 06003Ha4at0TCs 3JUIMIICAMH,
COEIMHEHHBIMH C CYITHOCTBIO WJIH CBSI3bIO, KOTOPOI OHM NpuHajyiexart. Ha puc. 3.6,
a mokazansl cymHocTd OBIIEXXKUTUE u CTYAEHT u cBs3s OBIIEXXUTHUE-
JKWJIELL ¢ mpuHamyiexkanumMu uM atpudytamu. Kak BUIHO U3 pUCYHKA, CYIITHOCTH
OBIIEXUTUE umeet atpudyThl HazBanueOomexutus, MecTononoxxeHue u
KomnyectBoKomnart, a cymuocts CTYIEHT umeer arpulytet HomepCrynenra,
NmsaCrynenra u Kype. Cesa3p OBLLEXXUTUE-XXWUJIELL umeet atpubyT [1nara,
KOTOPBIH IMOKa3bIBAET BHECEHHYIO CTYJIEHTOM IUIATY 34 MPOKUBAHUE B KOHKPETHOM
OOIIEKUTHH.

Ecnu cymHocTs nMeeT MHOTO aTpulyToB, Takoe ux nepedncienue B ER-nnarpamme
MOJKET CJIeNIaTh €€ Yepecuyp IPOMO3AKON U TPYAHOH i BoctipuaTus. B momoOHbIx
ciTydasix

CIIUCOK aTpUOyTOB CYIIHOCTEH JaeTcs OTAENBHO, KaK MOKa3aHo Ha puc. 3.6, 0.
Mmuorue CASE-cpencTBa noka3bplBalOT TaKHe aTPUOYTHI B PACKPHIBAIOIIMXCS OKHAX.

|.| COCER-NO-KOMHATE
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Puc. 3.6. Nzo6paxeHune CBOKMCTB HA AMarpamMmmax «CyLHOCTb—CBA3by!
a — yKazaHwe Ha awarpamme; 6 — OTAeNbHOe NepevyncneHme

Cnabble cynIHOCTH

B Monenu «cynHocTh—CBsI3b» OlpeieNneH 0coO0bli TUIT CYLTHOCTH, Ha3bIBaeMblH clla-
0ol cymHOCTEIO (Weak entity). K ciiaObIM CyIIIHOCTSIM OTHOCSTCSI TAKUE CYIITHOCTH,
KOTOpPBIE MOTYT CYIIIECTBOBAaTh B 0a3e JaHHBIX TOJIBKO B TOM CiIydae, €Clii B Hell pH-
CYTCTBYET CYHIHOCTh HEKOTOPOTO Apyroro tuma. CymHOCTb, HE SBISIOIIasics cnabow,
Ha3bIBACTCS CUIIBHOM CYITHOCTBIO (strong entity).

UrtoObl pa300paThCs B TOM, YTO TAKOE CJIa0ble CYIIHOCTH, PACCMOTPUM 0a3y AaHHBIX
oTxena kajapos ¢ kinaccamu cymuocteit COTPYJJHUK u HOZ[‘{I/IHEHHBII?'I.
[Ipeanonoxum, 4T0, B COOTBETCTBHUH C ACIOBBIM PETIAMEHTOM, SK3EMIUISIP CYLIHOCTU
COTPYHUK mosxer cyiecTBOBaTh, HE Oyay4H CBSI3aHHBIM HU C OJIHOM
cymHoctho knacca [IOJUUHEHHBIN, no cyumocts IO JUUHEHHBIN He Moxer
CYIIIECTBOBATh BHE CBS3M C Kakoi-m16o cymuocThio knacca COTPY/IHUK. Torna
CYLIHOCTh HOI[HHHEHHBIPI SIBIIIETCS C1a00i. DTO 03HAYAET, UTO JaHHBIE O
CYLIHOCTHU O JUYMHEHHBII MOTYT TIOSIBUTHCS B 0a3€ JaHHBIX TOJBKO B TOM

cllyyae, eCJli 3Ta CYIIHOCTh UMEET CBSI3b C KAKOH-JIMOO0 CYIHOCTBIO Ki1acca
COTPYHUK.
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Puc. 3.7. Cnabule cywHocTu: @ — npumep cnaboll CyluHoCTH,
6 — NpUMEP UDEHTWPUKALNMOHHO-33BUCUMON CYLLHOCTY

Kaxk nokazano Ha puc. 3.7, 0, cnabble CyIIHOCTH 0003HAYAIOTCS IPSIMOYTOJIbHUKAMHU
CO CKpYTJICHHBIMH yTiiaMu. Kpome Toro, cBs3b, OT KOTOPOIl 3aBHCUT CYIIECTBOBAHUE
CYIIHOCTH, 0003HaYaeTcsi pOMOOM CO CKPYTJICHHBIMH yIiaMu. B kauecTse anmbrep-
HATHBBI, B HEKOTOpHIX ER-rarpammax (He oKa3aHo 3/1eCh) IPSIMOYTOJIBHUKH JIJIS
Ca0bIX CYITHOCTEH PUCYIOTCS IBOHHOM JIMHKUEH, a CBSI3U, OT KOTOPBIX 3aBUCUT CYIIIC-
CTBOBaHME ATUX CYIIHOCTEH, N300paXkaroTCsl IBOMHBIMUA POMOAMH.

I/II[eHTH(l)HKaHI/IOHHO-3aBHCI/IMbIe CYHIHOCTH

B Monenu «CynHocTh—CBsI3b» UMEETCsl 0COOBIN THIT CIIA0bIX CYITHOCTEH, Ha3bI-
BaeMBbIH HICHTU(UKAIIMOHHO-3aBUCUMBbIMHE cyIiHOCTsIME (ID-dependent entities). Dto
TaKHue CYIIHOCTH, HACHTU(UKATOPBI KOTOPBIX COAEPKAT UACHTHPHUKATOP APYToi
cymHocTd. PaccMoTpum cymuoctu JJOM u KBAPTUPA. Ilycts uaeaTudukaTopom
cyuoctu IOM sBnsercs arpubyt HasBanue/loma, a nneHTH()HUKATOPOM CYITHOCTH
KBAPTUPA siBnsieTcst koMo3uTHbIN uaeHTudukatop {Haspanune/loma,
HomepKBaptupst}. [lockonpky uaentuduxarop cyumoctu KBAPTHUPA coxepxut B
ceoe naeHrudukatop cynHocty JJOM (Hassanue/loma), To cymuocts KBAPTUPA
SBIISIETCS MACHTU(UKAIIMOHHO-3aBrCcUMOM OT cyuiHoctu JJOM. Cpasnaute puc. 3.7, 6
c puc. 3.7, a. [lo-qpyromy MOXHO MPEACTABUTH 3TO TAK, YTO, KaK JOTMYECKH, TaK U
¢u3nuecku, KBapTUpa HE MOKET CYIIECTBOBATH, €CIIM HE CYIIECTBYET
COOTBETCTBYIOIIETO 3/IaHUSI.

W nenTudunkaoHHO-3aBUCUMbIE CYIIIHOCTH BCTpeyaroTcs yacto. Eie ogHum
MIPUMEPOM MOXKET cy>kuThb cyurHocts BEPCUS B cBsi3u ¢ cymHocteio [IPOIYKT,
rae [IPOAYKT — 3to HekoTopslil nporpaMMmubii npoaykt, a BEPCUS — nomep
ero Bepcuu. nentuduxaropom npoaykra siensiercst atpuOyT Hazpanuellpoaykra, a
UIEeHTU(UKATOPOM BepcHH sBiIsieTcsl coBOKyNHOoCTh {HasBanuellpoaykra,
HomepBepcun}. Tperuit npumep — 310 cymuocts U3JJAHUE B cBsi3u ¢ cymHOCTHIO
YYEBHUK. Unentudpukaropom cymuoctd YUYEBHUK sBnsercs arpulyt 3arnasue,
a MICHTU(UKATOPOM U3IaHUS SIBIISIETCS COBOKYITHOCTH {3ariaBue,
[MopsinkoseritHomep 3 nanmst} .



