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2. llpunuuns! npoexktupoBanus b/l

[Toctpoenue mojenel MpoleccoB SIBISIETCSI OCHOBHBIM KPaeyrojbHbIM KaMHEM
npu npoektupoBanuu 0a3 gaHHbiX (bJl). MoaenupoBaHue mpoieccoB UCMOIb3yeTCs
JUIs TOKYMEHTUPOBaHUs OM3HEC-MPOLIECCOB, KOTOPhI€ CYIIECTBYIOT B OpraHU3alUU.
Mopens mporiecca TIOKa3blBaeT, KaK MEXIy COOOH B3aMMOJEWCTBYIOT W
00pabaThIBafOTCS TOTOKM JI@aHHBIX, a TaKke KaK OpraHW30BaHO XpaHCHHE
nH(OpPMAIUU U B3aUMO/ICHCTBHAE C BHEIITHUMHU CYITHOCTSIMH.

2.1. /luarpamma CymiHOCTb-CBSI3b

Jlornyeckoe MopenMpoBaHWE JAaHHBIX HE 3aBUCUT OT allapaTHOTO HWIU
IPOrpaMMHOr0 oOecreyeHusl, 1 MOXET BKJII0YaTh B ce0s Kak rpaduueckue, Tak U
TEKCTOBble KOMIIOHEHTHI. ['paduueckre KOMIIOHEHTHI [OMOTalOT  HaIJISJIHO
IpeCTaBUTh OJOKHU JaHHBIX U OTHOIIEHUS MEXIy HUMH, a TEeKCTOBbIE KOMIIOHEHTBI
IPEIOCTABIAIOT OoJiee NeTalbHYI0 MH(POPMALUIO O JaHHBIX U UX CBA3sX. OTHUM U3
Haubosnee yIOOHBIX MHCTPYMEHTOB YHU(UIMPOBAHHOTO IMpEICTaBIeHUs IdaHHbIX,
HE3aBUCHMOI'O OT peaju3ylollero ero IporpaMMHOI0 obOecreueHusi, sBiseTcs
nuarpamma "cymHocTh-cBs3b" — ERD (entity — relationship diagram).

Hcnonp3oBanne nuarpaMmsbl CYIHOCTB-CBS3b SIBJISIETCS MOJE3HBIM MEXaHU3MOM
JUIs omnpenesieHust TpeboBaHni Kk nHGopmaruu. OHa JIerko W3MeHsieMa, U OTpa)kaeT
BCe IPOLIeCChl, IPOUCXOIAIIME B CUCTEMe, A0 Havyana e€ peanuzauuu [17].

s rpapuyeckoro mpencrasieHuss ERD B 0CHOBHOM HCHONB3YIOT OJHY U3
IByX cucteM obOo3HaueHwit: bapkepa nnu baxmana. J[is moctpoeHuss coOCTBEHHBIX
JarpaMM MO>KHO HCIIOJIB30BAaTh JIFOOYIO U3 3TUX CUCTeM 00O3HAueHHUs, TaK KaK OHU
o6e moanepxuBarorcs makeroM Oracle SQL Developer Data Modeler u numb
IPEACTABIISIOT PA3IMYHbBIE METOIOJIOTMH MOIEIMPOBAHNS TaHHBIX.

Bce mnpumepsl, NOpeacTaBleHHble B JTOW IVIaBe, MCIOJIB3YIOT CUCTEMY
o0o3HaueHuit bapkepa, kotopas 6yaeT paccMoTpeHa MoAPOOHO.

OcHoBHble oTIM4Ms 0003HaueHui baxmana ot o6o3HaueHuii bapkepa cocrosT B
CIIeIyIOLLEM:

® CYIIHOCTb MIPEeACTABIISIETCS MPSIMOYTOJIBHUKOM 0€3 CIIIaKeHHBIX YIJIOB;

e aTpuOyThl MOMEYAIOTCS CIEHUANbHBIM CHMBOJOM «*», €ClIM OHH HE MOTYT
coJlepKaTh HyJIEBbIE 3HAUYEHHUs U HE CYLIECTBYET CIELUaIbHOIO CUMBOJIA IS
aTpuOyTOB, KOTOpblE MOIYT COAepXkaTb HyjeBble 3HaueHUs. CreuuanbHbIN
cuMBOJl «P» ycraHaBiauBaeTcs nepej yHUKalIbHbIM aTpuOyTOM, a cUMBOI «F»
nepej aTpuOyTOM, CO3JjaHHBIM Yepe3 OTHOLIECHUE;

® JIMHUS OTHOLUEHUS 3aKaHYMBACTCSl CTPEJKOM I MaKCUMalbHOW MOLIHOCTH,
OMpe/ielIeHHON OoJjiee 4YeM OJHUM 3K3EMIUIIPOM CYILIHOCTA. MuUHUMalbHAs
MOIIHOCTb 0003Ha4YaeTcsi KOHTYPOM Kpyra WIH 3all0JHEHHBIM KPYroMm;

® ISl KQXKA0ro aTpuOyTa yKa3blBaeTCsl TUI TaHHBIX.

[Ipumep pauarpamMMbl CYLIHOCTh-CBSI3b C HCHOJB30BaHMEM OOO3HAYEHUH
cucremsl bapkepa npencrasieHna Ha puc. 2.5.
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DEPARTMENT EMPLOYEE

oName oFirst Neme

St osntaing "Lae wame —— Attribltes
* Email
oPhene Number
" Hire date
oSalary
oCommusion Percentege

S 3 hold
Relationship J

held by |
JoB

azzignad to

Entity

*Title
s Minimum Salary
s Maximum Salary

PucyHok 2.5 — ER-OQuazpamma 8 cucmeme bapkepa.

B Ta6J'II/IL[e 2.1 MpeaAcTaBJIC€Hbl OCHOBHBIC KOMIIOHCHTBI JUarpaMMbl CYIIIHOCTb-
CBiA3b, X HA3HAYCHUC U l"pa(i)I/I‘-ICCKOG MMpEeaACTaBJICHUC B CUCTEMEC BapKepa.

Tabauya 2. 1. Komnonenmol ouazpammol cyujHoCmvb-c8513o

['padmueckoe
KommnonenT Haznauenue Mpe/cTaBTeH e
OOBexT WM ITIOHATHUE, O DEPARTMENT
Entity — KOTOPOM BBI XOTHTE i
XPaHUTh WHPOPMAIIHIO.
Cy1HocTh
EctecTBeHHas accouuanus,
Relationships — | koTopas cymecTByeT MexIy
OTtHo1IEHUSA TIIBYMSI WIn Oouee e,
CYIIHOCTSIMHU.
Onucanue cyuHocTed W
Attributes — KOHKPETHBIX  ()parMeHTOB oNams
ATpuOyTHI uHdopmaruuy, KOTOpbIE * Cost Center
JIOJI’KHBI OBITH U3BECTHBI.

2.2. CymHOCTb

CymHocTh — 3TO HEKOTOpbI OOBEKT, BbIAENSIeMblid (MASHTUPUIUPYEMBbIii)
MOJIb30BaTeNIeM B TPEIMETHOW O00JacTH, OTIMYAIOUIUM ero OT IPYTHX OOBEKTOB.
CymHoCTH OJHOrO M TOTO K€ THIa 00pa3yloT KJacC CYLIHOCTH WM THUIl CYLIHOCTU
[16].

HeobxonnMo pa3nwuaTth Takue MOHSTHS, KaK THI CYIIHOCTH (Kjacc CYIIHOCTH)
M SK3EMIUTSAP CYIIHOCTH. [ IoHSTHE THIT CYITHOCTH OTHOCHUTCS K HaOOpy OJHOPOIHBIX
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JUYHOCTEH, MpeIMeTOB, COOBITUI WM UAEH, BBICTYNAIOUMX KaK Iesioe. DK3eMILIsp
CYLIHOCTHA OTHOCUTCSI K KOHKPETHOM Belly B Habope. Kaxxablil 5K3eMIuIsp CyIIHOCTU
JOKeH OBbITh HMAGHTU(GULMPOBAaH EAMHCTBEHHBIM 00pa3oM, [UIsi YeTKOTro
pacIio3HaBaHMs Cpeau BCEX APYTHX IK3EMIUIIPOB 3TOro Tumna cymHocTtu. [Ipumepst
TUIIOB Y 3K3EMIUISIPOB CYIIHOCTEN MpeIcTaBlieHbl B Tabuuue 2.2.

Tabnuya 2.2. Tun cywHocmu u 9K3eMNIAPsL CYUWHOCMU

Tun cymnHocTr DK3eMIUISIp CYIIHOCTH

YEJIOBEK ToproBelii MNpeACTaBUTENb, CTPAXOBLIUK, COTPYIHUK,
KJIMEHTOB

MECTO I"ocynapcTBo, 0651aCTh, OKPYT, TOPOJT

[PEJIMET WHBEHTApPHBI  OOBEKT, TPAHCIOPTHOE  CPEJICTBO,
POJIYKT

OPI'AHM3ALIA ATreHTCTBO, pupma, OTAelN

COBBLITHE 3anpoc Ha 00CITy)KMBaHUE, MPETEH3MSI, BBIOOPHI

[Ipn mpoektupoBanun ER-nnarpammsbl, rpaduyeckuii 00bekT «CyLIHOCTBY
npelcTaBiIsieT co00M MPSIMOYTOJIBHUK C yKa3aHMeM HMEHHM CYLIHOCTH, B (opme
CYLLECTBUTENIBHOTO NPONUCHBIMU OykBamu. VMIMsi He JOIKHO colepkaTh Je(pUCOB U
CUMBOJIa OJYEPKUBAHHUS.

KomnoneHT «CyIIHOCTB» MOKHO KJacCU(PULMPOBATh Ha CJIEAYIOIINE TUIIbL:

® [epBUYHAs CYIIHOCTb — CYIIHOCTh HE3aBUCALIAs OT CYIIECTBOBAaHUS JHOOON
JIPYro# CyIHOCTH, Hanpumep, «KnueHnT»;

® XapaKTepHUCTHUYECKasl CYIIHOCTb — 3TO CYIIHOCTb, KOTOpas 3aBUCUT OT
CYLIECTBOBaHMs Jpyroro ooObekra. [lpuMepoM Takoi CYIIHOCTH MOXET
CILy’KUTb CYIIHOCTb «3aKa3», KOTopasi 3aBUCHUT OT CyIIHOCTH «KineHT».

® accouuaTUMBHAs CYIIHOCTb — 3TO CYIIHOCTb, KOTOpas 3aBUCUT OT
CYLIeCTBOBaHMsI JByX M Oonee 00bekTOB. [lpumepomM MOXKeT CIyKUTb
cymHocTh «llo3uumst 3akaza», 3aBHUCsIAs OT CyIIHOCTEH «3aka3» U
«IIpomyxm».

2.3. AtTpuOyThbI

ATpuOyT CyIIHOCTH - 53TO HWMEHOBaHHAas XapaKTePUCTUKA, SBISIOLIASICS
HEKOTOPbIM CBOWCTBOM CyIIHOCTH [18]. ATpuOyTbl YTOYHSIIOT, ONPEACIISIOT,
KJIaCCU(DULMPYIOT, OMNPENessOT KOJUYECTBEHHOE WM KaueCTBEHHOE COCTOSIHUE
CYLIHOCTEH, OHM TIPEICTaBISAIOT COOOW THUN ONUCAHUS WM JeTaju3aluu
nH(OpPMAIUHU O CYITHOCTSX U HE SIBJISIOTCS UMH.

HaumenoBanue atpubyTa JOMDKHO OBITh BBIPAXKEHO CYLIECTBUTENIbHBIM B
€IMHCTBEHHOM YMCJIe U SBISTHCA YHUKAIbHbIM. ATpUOYTHl H300paxkarorcs B
npejaenax NpsMOyTOJIbHUKA, OMPENesIOIero CYIHOCTb.

ATpuOyTHI 00J21a10T CIIETYIOUMMHU XapaKTepUCTUKAMHU:
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e arTpulyThl pa3meniatorcs B 6sioke cymHocti Ha ERD;

® yMeHa aTpuOyTOB JAOJDKHBI ObITh YHUKaJbHbI M HAaYMHATHCA C MPOIMKUCHOMN
OYKBBI;

e aTpuOyThl KIacCU(PUUUPYIOT CYLIHOCTb, MIO3TOMY HUMs aTpubyTa HE JTOJKHO
comepkath B cebe mums cymHoctu. Hampumep, ans cymuoctu «Employeey,
naHHBIA aTpubyT He pgomyctuM employee phone number, HeoOxomumo
co3aath aTpulyT ¢ uMeHeM phone _number.

e aTpuOyThl MOXKHO OMpeAeNNTh, KaKk «not null», To ectb aAns nanHoro aTpudyra
He JomycTuMbl 3HadeHuss null.  Jlng sTtoro HeoOXoAMMO MOMECTUTh
UJeHTU(UKAIIMOHHBIA CUMBOJ «*» mepes uMeHeM arpubyrta. [lns co3ganus
aTpuOyTa, TO3BOJISIONICTO MPUHMMATh MmycThle 3HaueHus «nulls allowedy,
nepes IMeHeM HeOOXOIMMO yKa3aTh UASHTU(PUKAIMOHHBIA CHMBOI «OY.

MHoxecTBO 3HaueHuH (00acTh onpeneNeHs) aTpudyTa Ha3bIBaeTCs JOMEHOM.
Hanpumep, nns atpudyra BO3PACT nomen (nazoseMm ero UMCJIO JIET) 3amaetcs
WHTEPBAJIOM LETbIX 4YKcesl OOJBIIUX HYJS, MOCKOJBKY JIOJeHd C OTpULATEIbHBIM
BO3pPAcTOM He ObIBaerT.

2.4. OTHoOIIEHUA

OTHoTIeHHsI TIPENCTaBIAIOT co0OW OW3Hec-TpaBUiia ISl CBS3M CYIIHOCTEH.
OpHa CyITHOCTh MOXKET OBITh CBSI3aHA C JPYTOW CYITHOCTBIO MIIA caMa ¢ CO0OF0.

OTHoMIeHHsI TIO3BOJISIOT MO OJHOM CYIIHOCTH HAXOIWTh JApPyTHe CYITHOCTH,
cBs3aHHBIEe ¢ Heto. OTHOIIeHHEe BCeria colep kUT B cebe aBa MpaBuia U rpaduyecku
n300paXxkaroTcs JIMHUEH, COeUHSIONIeH ABe cyIiHOCTH [19].

Ha pucynke 2.6 mpeicTtaBiieH MNpUMep OTHOIICHUS MEXIY CYIIHOCTSIMH
«DEPARTAMENT» u «<KEMPLOYEE»

He O6asarenn-
obasarenbHbIN HbIN

DEPARTMENT EMPLOYEE
conepXuT
v
4
Ha3lHaveH

OauH Muoxecrso

PucyHokK 2.6 — OmHoweHue mexoy cyuyHoCmamu

O06s3aTeTbHBIMU KOMITOHEHTAMU OTHOIIICHUS SIBIISTFOTCSI:

® UMs CBSI3U;

® MOIIHOCTb OTHOLIEHUSI.

Nmst cBsizu — 3ajmaercs psgoM C CYLIHOCTBbIO, K KOTOpOM JaHHas CBS3b
OTHOCHUTCS, MCMOJB3YIOTCS TOJIbKO cTpouHble OykBbl [20]. Mmsi cBsizu oTpaxkaer
NeNCTBUEe, KOTOpOe HeOoOXOaMMO BBIMOJHUTE. B kauecTBe mpumMepa Ha pucyHke 2.2
MpeJICTaBlIeHbl UMEeHA CBSA3EN «COACPKUT» U «HAZHAUECHY.
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MormHoCcTh  ompefiensieT MUHUMAJIBHOE W MaKCHUMaJbHOE  KOJIMYECTBO
HK3EMIUISIPOB CYITHOCTEH B OTHOIICHUSIX W XapaKTepU3yeTCs MOJIaTbHOCTHIO CBSI3U U
TUTIOM CBSI3H.

MopanbHOCTh CBSI3M  OINpeAeisieT MHUHAMAJIbHOE 3HAYCHHE JK3EeMIUISPOB
cyurHocteld. Kaxkmast cBsi3b MOXET HMMETh OJHY W3 JBYX MOJAIBHOCTEH CBS3U
(pucyHok 2.7).

Moxxer

Honxex
PucyHok 2.7 — ModanbHocmeb cea3u

MopanbHOocTh "MOXeT" o3Ha4yaeT, YTO 3K3EeMIUIIP OIHOW CYIIHOCTH MOXET
OBITH CBSI3aH C OJIHUM WJIM HECKOJIBKUMU dK3EMILIIpaMHU JIPYTOi CYIIHOCTH, @ MOXKET
OBITH M HE CBSI3aH HU C OJTHUM DK3eMIUISIPOM, B 3TOM Clly4yae JIOMYyCKalTCs 3HAYeHHUs
null o cBsa3m.

MopanbHOCTh "MOJKEH" O3Ha4YaeT, YTO HK3EMIUISIP OJHOW CYLIHOCTH 00s3aH
OBITH CBSI3aH HE MEHEe YeM C OJHUM DK3eMIUISIPOM APYTOl CYITHOCTH.

CBs13b MOXKET UMETh Pa3HYIO0 MOJAJTBHOCTh C Pa3HbIX KOHIIOB.

MakcumanbHOe 3HaYeHHEe CYIIHOCTH MOXKET OBITh OJHO, TOT/la Ha JAuarpamme
OHO 0603HAYAETCS B BHE JIMHUM M MHOKECTBO, TOT/a HCIIONB3YeTCs 3HAK <.

MakcumanbHble 3HAYEHUsI JK3EMIUISIPOB CYIIHOCTH MJisi KaXAOro MpaBuia
OTHOIIIEHUS, OTIpeielIIeTCs] TUIIOM CBSI3U (PUCYHOK 2.8):

® CBSI3b OJIUH-K-0HOMY (1:1);

® CBS3b OJIUH-KO-MHOTUM (1:M) unu MmHorue-k-ogHomy (M:1);
® CBS3b MHOTO-KO-MHOTUM (M:M);

® CBS3b PEKypCHBHAsI.

EMPLOYEE
OAaAUH-K-04HOMY

- PvkoBoauT
O ANH-KO-MHOr MM L WREON

MHOro-Ko-taHOrmm

—— Mopuuusaerca
MHoOro-k-oaHomMYy
PekypcuBHasn cBA3b

PucyHok 2.8 — paghuyeckoe npedcmasseHue omHoweHuUl ¢ y4emom muros
ceqsel

CBsi3b TUIIA OIUH-K-OJHOMY O3HA4aeT, YTO OJMH SK3EMIUISP MMEePBOM CYLIHOCTH
(JteBOIi) CBSI3aH C OJAHUM 3K3EMIUISIPOM BTOpO cylIHOCTH (IpaBoii). CBs3b OAMH-K-
OJIHOMY 4allle BCero CBHUJIETEIBCTBYET O TOM, YTO Ha CaMOM Jiejie Mbl UMEeM BCEero
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OJIHY CYLIHOCTb, HENPABWIBHO pa3leleHHyl0 Ha aBe. Ha nuarpamMme naHHBIM BUJ
CBs3U 0003Ha4YaeTcsl B BUJE JIMHUH.

CBs13b THIIA OAUH-KO-MHOTMM O3HA4aeT, YTO OJUH 3K3EMIUISIP NIEPBOM CYLIHOCTH
(J1leBOI1) CBsI3aH C HECKOJBKUMHU 3K3eMIUISIpaMU BTOPOM CyLIHOCTH (MpaBoil). 1o
HauOosiee 4acToO WCIOJb3YeMBbIM TUI CBsI3U, OH IpejacTaBiieH Ha puc. 2.2. Jlepas
CYILIHOCTb Ha3bIBAETCsl POAUTENILCKOM, MpaBasi — JouepHel. B ciydae ncnonb3oBaHus
CBSI3M MHOI'ME-K-OJJHOMY HECKOJIbKO JK3EeMIUISIPOB JIEBOM CYLIHOCTU (Jo4epHeil)
CBSA3aHbl C OJHMM OJK3eMIUIIPOM IpaBOM cylIHOCTH (poauTtenbckoit). [lns
0003Ha4YeHUsI MHOXKECTBA 3K3eMIUISIPOB CYLIHOCTH Ha JuarpaMMe UCIOJIb3yeTcsl 3HaK
<.

CBs3p TUIA MHOIO-KO-MHOTMM O3HA4aeT, YTO KaXAbIA OJK3eMIULIp INEpPBOU
CYUTHOCTH MOXET OBITh CBSI3aH C HECKOJIBKMMH 3K3EMIUISIpaMy BTOPOW CYLTHOCTH, U
KKl SK3eMIUISIp BTOPOM CYIIHOCTH MOET OBITh CBS3aH C HECKOJbKHUMH
HK3EMIUISIPAMU NIEPBOM CYLIHOCTH. Takol THII CBA3M Halle BCEro MCIOJb3yeTCs Ha
BepxHuX ypoBHsiX ERD Ha paHHux stanax paspaboTku mojenu. B nansHeiimem stot
TUI CBSI3U JIOJDKEH OBITh 3aMEHEH [ByMs CBSI3SIMM THIA OAWH-KO-MHOTHM ITyTeM
CO3JaHus IPOMEKYTOUYHOMN CYILIIHOCTH.

PexypcuBHas cBsI3b MOSBIAETCS B TOM Cllydae, KOIZla OfHa M Ta e CYIIHOCTb
BBICTYIIa€T HEOAHOKPATHO B pPa3HbIX poOJIAX. PeKypcuBHas CBsI3b TaK)Xe MHOIZA
Ha3bIBAETCS OAMHOYHOU CBs3bl0. Ha pucyHnke 2.4 mpencrasiieHa peKypcrUBHas CBA3b,
KOTOpasi MOKa3bIBaeT, uYTO JII0OOH PyKOBOAMTENb SBISETCS HK3EMIUIIPOM CYIIHOCTH

«EMPLOYEE» u pyKOBOOUT COTPYIHHKaMH, KOTOpble TaKXke SBISIFOTCS
sxzemiuIsipamu cymHoctd K EMPLOYEE»
OnucaHHbli TpauuecKuii CHHTAKCUC IIO3BOJISIET OJHO3HAYHO YWUTATh

JMarpaMMBbl, TIOJIB3YSCh CIIEYIOIIer cXxeMoi TocTpoeHus hpas:
<Kaxapii sx3emmsip CYIIHOCTHU 1> <MOJAJIBHOCTH CBA3N>
<HAMMEHOBAHUE CBA31> <TUII CBA3N> <sx3emmsip CYIIIHOCTU 2>.
Kaxnass cBA3bp MoOXeT OBITh NMpPOYMTAHA KakK clieBa HaMpaBo, TaK U clpaBa
HajeBo. OnpeneseHre cBs3el i pucyHka 2.2 ¢ yueToM HarpaBiieHUs YTSHUS:
e CneBa HampaBo: «OTmen MOXeT coJepkaTh OJHOTO WM HECKOJIBKO
COTPYTHUKOBY;
e CmpaBa HaneBo: «Kaxaplii COTpyIHUK IOJDKEH OBITh Ha3HAYeH Ha JIOJDKHOCTH
B OJIUH U TOJILKO OJHUH OTIEN.
CBs131 MEXly CYITHOCTSIMUA MOXHO MPEJICTaBUTh He TObKO B Buje ERD, HO 1 ¢
MTOMOII[LIO MaTPHIIbI OTHOIIIEHUH (Tabuna 2.3).

Tabnuya 2.3. Mampuya omnouternuii

ITOKVYIIATEJIb | TOBAP 3AKA3 CKIIAL
[TOKVYIIATEJIb odopmiisier
TOBAP odopmIsieTcs BXOJUT B XPaHUTHCS
3AKA3 COJIEPKUT
CKJIAJ XpaHUT
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Marpuua OTHOLIEHHWH — 3TO MaTpulid, NOKA3blBalOLlAs HAJIUYUE CBA3CU U
Ka4eCTBO CBS3€M MEXIy CYLIHOCTSIMHU, IPEACTABICHHBIMU B CTPOKaxX MaTpHLbI, U
CYILIHOCTSIMH, OTIMCAHHBIMH B CTOJIOIIAX MATPHIIBI.

Martpuua oTHOIIeHUH (HOpMUPYETCs MO CIIeAYIOLIeMy TPUHIINITY:

® BCE CYUIHOCTM TEKYyIIero YPOBHS MOJCIMPOBAHUSA INEPEUMCISIIOTCS B
HAaUMEHOBAHHUHU CTOJIOIIOB U CTPOK MATPHIIbI;

® €CJIM CYILIHOCTb, NPEICTABI€HHAs B HAaUMEHOBAHUU CTPOKM MATPUILIbl, UMEET
OTHOLIEHUE C CYIIHOCTbIO, TNPEJICTABIEHHON B HaWMEHOBaHUM CTOJOIA
MaTpHLbl, TO B sSiUeiiKe Ha MepeceueHrr 3TOM CTPOKHU U CTOJIOLA 3aIUChIBASTCS
HaVMEHOBAHUE CBSA3U JUISl OTUX CYLIHOCTEM;

® B ClIly4yae €ClId MEXAY CYLIHOCTSMM HE€ CYyLIECTBYET OTHOLICHUS, TO S4YEHKa
MAaTPULBI HE 3aII0JIHSIETCS;

® €CJIM CYLIECTBYET OTHOLIEHHE MEXJY CYLIHOCTSIMH, OIMCAaHHbIE B s4erKax
BBIIIE TJIABHOW JMAaroHajgud MaTpulbl, TO OHU 3epKaJbHO OTOOpa)karoTCs Ha
SAYEUKH, JeXKallue HUKE TIIABHOM IMAaroHalv, ITPYU 3TOM HAUMEHOBAHUE CBSA3U
OOBIYHO MEHAETCs, TaK KaK MEHsIeTCs] HalpaBlIeHHe YTEHUS CBA3H;

® PEeKypCHBHBIE CBA3M 3aJal0TCd B S4YEHKaX, HAXOIAIIMXCS Ha TIJaBHOM
JAAarOHAJIM MaTPULIBL.

2.5. IlpumMeHeHHEe YHUKAJBHBIX HIEHTU(PUKATOPOB

ATpuOyT mnu rpynmna aTpuOyTOB, KOTOpasi YHUKaJIbHO ONPeAesSIomuX JaHHYIO
CYLIHOCTb Ha3bIBaeTCs KIIOYOM CYIIHOCTH WA YHUKAIBbHBIM HACHTHU()HUKATOPOM
cymHocTH [21].

Yuukansasiii uaentupukarop (UID) — 3To cneruanbHelil aTpulyT uiu rpymnmna
aTpuOyTOB, KOTOPBHIM OJHO3HAYHO WACHTHU(PHUIMPYET KOHKPETHBIM 3K3eMILISIp
cymHocTd. Ilpu mnpoektupoBanun ERD nns ykaszaHusi, 4TO JaHHBIA aTtpudyT
SBIISIETCSl YHUKQJIbHBIM  HJEHTU(UKATOPOM, TMepell ero HWMEHeM CTaBUTCS
CreLUaTbHBIN CUMBOI «#».

Kaxnplii  KOMIIOHEHT  YHHMKaJbHOTO  HWACHTHU(UKATOpa JOKEH  OBITh
00s13aTeIbHBIM, T.€. TAKON KOMIIOHEHT He MOXET MPUHUMATh 3HaueHue null.

[Tpumepom yHukansHoro uaeHtudukaropa ais cymuocty EMPLOYEE moxet
OBITH TaOeNbHBIM HOMEpP COTPYIHUKA (PUCYHOK 2.9).

4 COTPY JHUK A

# * TaOenbHBI HOMEP
* DaMuHs
* Ums
o OtuecTBO

(S /

PucyHok 2.9 — Ipagpuyeckoe npedcmasneHue cywHocmu COTPY.HUK
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Kaxnas cymHocTh JOJKHA MMETh KaK MUHUMYM OJMH YHUKAQJIbHBIA aTpUOyT
JUTSl OJHO3HAYHOW MACHTU(HUKALMKN KaKIOro 3K3eMIUIsipa CYIIHOCTH, B MIPOTUBHOM
ciydae OyJeT HeBO3MOYKHO OJHO3HAYHO WACHTU(PHUIIMPOBATH SK3EMILISPHI.

VHUKaTbHBIA HWACHTU(UKATOP MOXKeT ObITb HH(OPMAalWOHHBIM, KOTJa
3HAYeHMs] YHUKAJIBHOTO WIeHTHU(UKATOpa MMeEeT KaKoe-TO 3HadyeHue sl Owm3Hec-
mpoiiecca, HampuMep UISHTU(DHUKATOP YIaCTBYET B ONPEACIICHUHA OTHOIICHUS MEXKIY
CYIIHOCTSIMHU, TOT/Ia ATOT YHUKAJIbHBIM aTprOyT CTAHOBUTCS MIEPBUYHBIM KITtouoM. B
cilydae, KOrja MpocTo He0OXOANMO OJTHO3HAYHO OMPEACNUTh SK3eMIUISPbI CYITHOCTH
1 aTpuOyT sBIsETCS HEeWH(DOPMAIMOHHBIM IS JAPYTUX CYIIHOCTEH, TOT/a TaKou
aTpuOyT HA3bIBAIOT CHHTETUYECKUM KJIFOUOM, UJIM YHUKAIbHBIM KIIFOUOM.

OO0BeKT MOXKET UMEeTh 00Jiee OJJTHOTO YHUKAJIBbHOIO UISHTU(UKATOpA, HATPUMED
s cymHoctd « COTPYIHMK» MOXHO 3amaTh BTOPOW YHUKaJIbHBIA TPYINIIOBOM
uneHtudukaTop, cocrosmuii u3 moneit «Pamummsy, «Mmsay, «3aprmaray. [lpu
BO3HUKHOBEHUU TaKOW CHUTyallud HEOOXOJWMO BBIOpaTh OJWH W3 YHUKAJIBHBIX
UIeHTU(HUKATOPOB KaK MEePBUYHBI U OTMETHUTh €T0 CHMBOJIOM «#», a OCTaJbHBIC
UIEHTU(HUKATOPBI CTAHOBSITCS BTOPUYHBIMU (YHUKAIBHBIMU KIFOUaMH) U HE UMEIOT
crenuansHoro oOo3HaueHuss Ha ERD, mnostomy monsa: «@amunusy, «Mmsay,
«3apruiaTtay, — He UMel0 CTeUaIbHOro 0003HAYeHUsI Ha pUCYHKe 2.5.

B ciydae ecnu cocTaBHOM YHUKANbHBIA UIEHTU(DUKATOP SIBISETCS MEPBUYHBIM
KIIFOUOM, TO BCE€ arTpuOyThl, BXOASIIME B TMEPBUYHBIM KIIOY, Ha JUarpaMmme
OTMEYAIOTCS CIIeIMAIBHBIM CUMBOJIOM «#». Tak Juisi CyITHOCTH «TEATPAJIbHBIN
BUJIET» ormedensl OynyT nBa atpudyTa («/lara npencraBienusy», «Homep MecTay),
TaK KaKk COBMECTHO OHU 00pa3yloT e€ nmepBUYHBIN Kitou (pucyHok 2.10).

TEATPAJIbHBIN BUJIET
# * JlaTa mpeacTaBIeHUS
# * Homep mecTa

PucyHok 2.10 — [pagpudeckoe npedcmasneHue cyujHocmu TEATPAJIbHbIA BUJIET

B caydae ecium Ha UAEHTU(UKALMIO CYIIHOCTH BIMSIOT aTpUOYTHI,
ONpeJleJIeHHble B APYrod CYLIHOCTH, U MEXAY CYLIHOCTSIMU CYLIECTBYET CBsI3b, TO
OJIHO3HAYHAas UJIEHTU(UKALKS dK3eMIUIIpa CYLUIHOCTH HM300paxaeTcsl BepTUKAIbHON
YepTOW Ha JIMHUM CBS3H.

Ha pucynke 2.11 mnpencraBnensl aBe cymHocTd «ACCOUNT» (cuetr) u
«BANK». YHUKaIbHBIM UACHTU(PHUKATOPOM, SBISIOIIMMCS MEPBUYHBIM KJIIOUOM IS
cymHoctd «ACCOUNT» sBnsercss atpudytr « NUMBER», To ectb HOomep cuyera.
CymHocth Takke conepxut B cebe atpudyr « NUMBER», ogHako aToT aTpuOyT
uaeHtuduuupyer KoHKpeTHbIH Oank «BANK». B Gankax, nMeromux pa3iuyHble
UACHTU(DUKATOPBI, MOTYT CYIIECTBOBaTh OJWHAKOBbIE CUeTa, MO3TOMY CYLIHOCTb
«ACCOUNT» cTaHOBUTCS 3aBUCHUMOM OT 3Ha4eHHs aTpuOyTa cymHoctd «BANK» u
Ha JMarpaMMe CBs3b OTMEUYAeTCs BEPTUKAIBHOM 4YepTOil, KOTOpas pa3Mellaercs
PSIOM C CYLIHOCTBIO, KOTOpas 3aBUCUT OT 3K3EMIULIpA IPYro CyIIHOCTH, T.€. OT
3HaYeHUH e€ aTpulyTOB.
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ACCOUNT BANK
£ " Number # " Number

PucyHok 2.11 — 3asucumocme cyuyHocmu «BANK» om ampubymos cyuwHocmu
«ACCOUNT»

2.6. Ycranoska Oracle SQL Developer Data Modeler

Jnsa noctpoernst ERD nuarpamm koprnopamusi Oracle npenocTaBnser ynooHoe
noJib3oBarebekoe rpaduueckoe cpeactBo Oracle SQL Developer Data Modeler.

[Taker Oracle SQL Developer Data Modeler mnpencraBnser coboit
YHUBEPCAIBHBIN, TTOTHOCTHIO AaBTOHOMHBIH HHCTPYMEHT C MOAEP’KKOH JIOTHYECKOTO,
PENISIIMOHHOTO0, MHOTOMEPHOTO MOZCIUPOBAHUS U MOJCIIUPOBAHMS THIIOB JTaHHBIX.
B03MOXHOCTE KOHCTPYHPOBAHHSI MOJEJIe JaHHBIX Ha Pa3HBIX YPOBHSAX ITO3BOJISIET
chOopMHUpPOBaTh WCUEPIIBIBAIOIINE KOHICNITYyalbHbIe OJOK-CXEMBI CBSI3ed MEXIY
BCEMHU DJIEMEHTaMU CHCTEMBI M TIPEeBPATUTh WX B paboume persiiMOHHBIC MOJCIH
nanubix. C nmomompto naketa Oracle SQL Developer Data Modeler nmonb3oBaTtenu
MOTYT CO3/1aBaTh, PACIIUPITh W MOAU(PHUIMPOBATH MOJEIH [aHHBIX, a TaKXKe
CpaBHMBATh CBOM MOJIEJIU C yKe CYIIeCTBYIOIIUMH [&].

YroOmr YCTaHOBUTH Maker, nepeianTe 1o CCBLIKE Ha
http://www.oracle.com/technetwork/developer-
tools/datamodeler/downloads/datamodeler-087275.html  u  BblbepuTe  maker,
COOTBETCTBYIOIIMI Ballel omneparmoHHON cucteme. B 1ensx oOydeHuss AaHHBII
nakeT IpeloCcTaBIsAeTCsl OecIIaTHO.

Pacnakyiite comepxumoe apxuBa. [lepeiinnute B Katajor ¢ COAepKUMBIM apXHBa
u BeIMoJHUTe 3amyck datamodeling.exe. [[ns 3amycka mpuiokeHuss moTpebyercs
Takke ycraHoBuTh Java Development KIT (JDK) ne nuxke Bepcum 1.6. B ciyuae,
eciu JDK yxe ycTaHOBIEeH Ha BallleM KOMIIBIOTEpe, IMPHJIOKEHHE BaM MOXKET
NPeIOKUTH BBECTH pacrojioxkeHue katanora ¢ JDK npu nepBoM 3amycke.

Pe3rome

Jlornyeckass MOJieNTb TAaHHBIX OIpeaelsieT MPOTOTUI Oyayiei 0as3bl JaHHBIX.
I'padudeckum mpenacTaBieHWEM JIOTHYECKOWM MOJENW  JaHHBIX  SIBISCTCS
JayarpaMMma CyIIHOCTb-CBSI3b, MMO3BOJISIIOLIAS MPEACTABUTH KOMIOHEHThI Oymylie
0a3bl JMaHHBIX B BHJE CYIIHOCTEW, WX CTPYKTYPY, HWCIOJIB3ys aTpuOyThl U
OTpaHUYEHUs] 1EJOCTHOCTH [IaHHbIX, OJlaroJapsi KCMOJb30BAHUIO PA3IUUYHBIX
TUIOB CBSI3€H MEXY CYLIHOCTSIMU.
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JIns  3aKkpernsieHUss TEOpPETUYECKOro Marepuajia pasjelia IpelyCMOTPEHO
BBITIOJIHEHNE JOMAIHEero 3aJaHus. BapuaHThl JOMAalIHEro 3aJaHusl COAEpXkKaTcs B
pazgene «lIpuHuune! npoektupoBanus b/[» 351eKTpOHHOr0O Kypca JUCUUATIINHBI.
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3. YunpaBjieHue JaHHbIMH

3.1. PeassumoHHasi MOJeJb JAHHBIX

Jlormueckast Monenb JaHHBIX ONKCHIBAET JaHHbIE, HEOOXOAUMbIe IS
peanu3anuyu OW3HEC-TIPOLIECCOB. DTa MOJEIb HCIOJIB3YeTCS Ha PaHHMUX CTagusixX
pa3paboTKu MPOeKTa, TOJKHA ObITh MOJHOCTHIO HE3aBUCUMOM OT JIF00OH peann3aluu
BJI. Jlormyeckodi Monenb MAaHHBIX MCIOJB3YIOTCS B KayecTBE OCHOBBI ISl
peanu3auudud JHOO0Oro TuUma cucteMbl yrpabieHus 6a3zoit nanubix (CYBJl) wunum
(baiiioBOM CUCTEMBI.

Jlornyeckoil MOZeNblO JaHHBIX SIBISIETCSI BBICOKOYPOBHEBOE IpeJCTaBjeHUe,
KOTOpPO€ Pealln30BaHO C MOMOIIBI0 (POPMABHOTO S3bIKa U KOTOpoe obecredynBaeT
OJIHO3HAUHYIO TPAKTOBKY M KOHIIeNTyaJdbHO "paboTocnocobHoe" perienue. [loatomy
HEO0OXOAMMO JAeTallbHO MpopadaThiBaTh JIOTHYECKYI0 MOJIENb aHHBIX, MPEeXJe YeM
HETOCPE/ICTBEHHO pealln30BaTh GU3NUECKYIO CTPYKTYpPbI 0a3bl TaHHBIX.

[Ipomiecc mpoekTupoBaHus 6a3 JaHHBIX YacTO HA3bIBAIOT CO3JaHUEM
peNsSIMoHHON Mojienu. PensiiinonHas MozieNlb JaHHBIX — JIOTHYecKasi MO/IeNlb JaHHBIX,
KOTOpasi BIIepBble ObUTa TMpeasiokeHa OpPUTAHCKUM YUYEHBIM — COTPYIHHUKOM
komranuu IBM Dnarapom ®@pankom Koanom (E. F. Codd) B 1970 rogy B cTathe «A
Relational Model of Data for Large Shared Data Banks» [27]. B HacTosiimiee Bpemst
3Ta MOJeNb SBJseTcs] (aKTUYECKUM CTaHAapTOM, Ha KOTOPBIM OpPHEHTHUPYIOTCS
NpaKkTU4YecKu Bce coBpemeHHble kommepueckue CYBJI. B pensiuumoHHON Monenu
JocTUTaeTcs ropasfo Oojiee BBICOKMH YPOBEHb aOCTpakUMM JaHHBIX, YeM B
yuepapxudeckon nin ceteBoi. B ynomsHyToi cratbe E.®. Kogna yTeepxaaercs, 4ro
"pessIMOHHAas MOJeNIb NpPeJOoCTaBseT CpelCTBa OMNMCAaHUSl [TaHHBIX Ha OCHOBE
TOJIKO UX €CTeCTBEHHOH CTPYKTYphI, T.e. 0e3 MoTpeOHOCTH BBEIEeHUS KaKOH-INOo
JOTIOTHUTENBHOM CTPYKTYpBl JUIsl Lejedl MaliMHHOro mnpencrabieHus". Takum
oOpazoM, MpeacTaBieHUE JI@HHBIX HE 3aBUCUT OT crnocoba ux GuzndecKoit
opraHu3aluu, a odecreynBaeTcs 3a CUET MCIOJIb30BaHUS MaTeMaTH4YeCKON Teopuu
OTHOLLEHUI

PensuvonHass Mozenb CTpPOSIT Ha CTaaud MNPOEKTUPOBaHMsS 0a3bl JaHHBIX.
Mopenb oGecrieunBaeT onucanus 0ObeKTOB 0a3bl JaHHBIX, KOTOPbIE TOJKHBI OBITH
co3/aHbl B npouecce reHepauuu b/l

Ha pucynke 3.1 mpencraBiieHa pelsifUOHHAsE MOJIENIb, COCTOsIas W3 JBYX
00bekToB: Tabimuia DEPARTMENTS u tabanima EMPLOYEES. Kaxnass taGiauia
conepxuT nepBuyHblid kimod. B tabnmuue EMPLOYEES cymecTByeT nBa BHEIIHUX
kmova, oguH Ha nojse EMPLOYEE ID tabnuust EMPLOYEES u onun nns
DEPARTMENT ID ta6aunst DEPARTMENTS.
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EMPLOYEES
DEPARTMENTS
P*ID NUMBER (8)
P*ID NUMBER (6) First_Name VARCHAR2 (50)
Name VARCHAR2 (S0) ‘—é Last_Name VARCHAR2 (50)
@ DEPARTMENT_PK Email VARCHAR? (30)
Phone_Number VARCHAR2 (20)
Hire_Date DATE +—
Salary NUMBER (8.2)
Commission_Percentage  NUMBER (2.2)
F * DEPARTMENT_ID NUMBER (8)
F * EMPLOYEES_ID NUMBER (8)
& EMPLOYEE_PK

PucyHok 3.1 —PenayuoHHasa modesb OaHHbIX

MzBectHomMy momnynsipuzatopy wuneii ®.Komgma — Kpucrobepy [Hewity
MPUHAIJISKHUT CIEAYIONIas TPAKTOBKA PEISIIMOHHON MOMACNH: PENsSIMOHHAS MOJCIb
COCTOMT U3 TPeX YacTel, OMUCHIBAIOIINX Pa3HbIE aCMEeKThl PENSAIMOHHOTO MOIX0/a:
CTPYKTYPHOM YacTH, MAaHUTTYJISIITUOHHON YaCTH U 1[eJIOCTHOM YacTH.

B crpykTypHO# uWacTH Momenu (UKCHUpYeTCs, YTO EIUHCTBEHHOM pPOI0BOM
CTPYKTYpOW  JaHHBIX, WCIOJb3yeMOW B  pensiudoHHbIXx  bJI,  sBIsgercs
HOpMau3oBaHHOe N -apHOe OTHOIIEHUE.

B MaHUyNSITMOHHONW YacTH MOJAENN OMNpenelistoTcs ABa (yHIaMeHTaTbHBIX
MeXaHW3Ma MaHUIyJIUpoBaHus peisuuoHHbiMu BJ[ — pensunonHas anredpa u
pensiurnoHHoe ucuucienue. IlepBbiii MexaHu3M Oaszupyercss B OCHOBHOM Ha
KJIACCUYECKON TeOPUU MHOXKECTB, BTOPOU — Ha KJIIACCUYECKOM JIOTUYECKOM arnrmapare
HCUYUCIIEHUs] IPEeIUKATOB MEPBOro MOPsIAKa.

B nenoctHo# YyacTu pesiMOHHON MOJeN JaHHBIX (PUKCUPYIOTCS J1Ba OA30BBIX
npaBUJia 1EJIOCTHOCTH, KOTOPBIC JOJKHBI MOJJEPKUBATHCS B JIIOOOW PENSIIMOHHOM
CVYB/I: mpaBmIO 1IETOCTHOCTH CYIIIHOCTH U TpeOOBaHME IIEJIOCTHOCTH 1O CChIJIKaM.

[IpaBuio 1EJTOCTHOCTH CYIIHOCTH — O3HAYaeT, YTO KakKaas CYIIHOCTh JIOJKHA
obanarth MEePBUYHBIM KIIFOYOM, KOTOPBIA TOJHOCTBIO HACHTU(DUIMPYET TaHHYIO
CYIIHOCTh, IIOATOMY B COCTaBe JIHOOOrO 3HAYCHHMS I[EPBUYHOTO KiO4Ya He
JOMyCKaeTcsl Han4Ke HeomnpeieIeHHbIX 3HAaUeHUH.

[IpaBWio 1EJTOCTHOCTH 1O CCBUIKAM TpedyeT, dYTOOBI IS  KaXIOTO
ONpPEe/IeICHHOr0 BHEIIHEro KJ4a JIOJDKeH CYIIeCTBOBAaTh COOTBETCTBYIOIIMIA
MEPBUYHBIA KJIOY, JTUOO 3HAYEHWE BHEITHErO KJo4Ya JIOJDKHO OBITh ITOJTHOCTBHIO
Heolpe/eJIeHHbIM.

[Tapapurma pensiMOHHON MOJIeNIU TAaHHBIX COCTOUT B MPEJICTaBICHUU JAaHHBIX B
BUJIe JBYMEpHbIX Tabnuil. Tabiuia cOCTOST M3 HECKOJIBKUX CTPOK, KaxKjaas u3
KOTOPBIX COCTOMT U3 Habopa cTosiO1oB. B Tabnuile Bce CTPOKM MMEIOT OJMHAKOBYIO
CTPYKTYpY, OINpeleSieHHYI0 CTOJ0IlaMU, OJHAKO B HEKOTOPBIX CTPOKAX MOXKET He
CYyIIIECTBOBaTh 3HAYCHUW MJiI HEKOTOPBIX CTOJOIOB. [l03TOMYy MOXXHO BBIACITUTH
OCHOBHBIE KOMITOHEHTHI PEISIIMOHHON MOJIEIH:
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Tabauua — npocras CTPyKTypa, oOecleuuBarolias OpraHu3aliio U XpaHeHHe
nHdopmaruu. Tabmwia cocTouT W3 cTojOmOB M cTpok. Kaxmprii cronberr
WCIIONIb3YeTCsl Il XPaHEeHHWs] KOHKPETHOro Tuma 3HadyeHus. B Tabmuue 3.1
npeacrabieHa cymHoctb EMPLOYEES npennasnauenHast ajisi XpaHeHUs
nH(pOpPMaLIUU O COTPYIHUKAX B BUE TaONULIBI.

CTpOKa — KaXKhash CTpPOKa OMHCHIBaeT HOBOro pabotHuka. B Tabmume 3.1
KaXkaasl CTpOKa OMMCHIBAET B MOJHOM O00beMe Bce CBOICTBaA, ONpe/iesieHHble B
peNALMOHHON MO/IeNIu Ha pucyHke 3.1.

cTobel — Kax/aplil cronbel COAepKUT MHPOPMALUIO ONpEeeIEHHOro THUIIa:
ID, Name, Address, Birth _date, Dept ID, kotopas 3amucbiBaeTcs Ijisi KQKI0TO
paboTHUKA.

MEePBUYHBIA K04 — cTonlel Wi HaOop CTOJNOLOB, KOTOPBIM YHUKAIBHO
UIeHTUGUIIIPYET KXyl CTpOKy B Tadswmie. Kaxmas Tabnuiia 1oKHa UMETh
MEPBUYHBIA K04, a TepPBUYHBIA KIIOY JODKeH OBITh yHUKaJIbHBIM. B
npumepe Ha pucyHke 3.1 — D sBisieTcs nepBUYHBIM KITFOUOM (TO €CTh KaX bl
COTPYIHUK uMeeT YHUKaJIbHBINA UACHTA(DUKAITMOHHBINA HOMeED),
COOTBETCTBEHHO B Tadiwuie cronder; ID Takxke MepBUYHBINA KIFOY, KOTOPBIN
OJITHO3HAYHO MACHTU(DUIIHPYET KAXKAYIO OTIEIBHYIO CTPOKY.

BHEIIHUNA KIIIOY — CTOJIOel] MM cOoYeTaHHWe CTOJOLIOB B OJHOM Tabnwuue,
KOTOpasi cChUIaeTCsl Ha MEePBUYHBIM KIHOY B TOW ke WiM Apyroi tabmune. B
npumepe, Dept id BHewHuil witod4 — HASHTUGUUUPYET OTAET B KOTOPBIN
HaHAT pabOTHUK.

Tabnuya 3.1. Tabnuya EMPLOYEES

1D Name Address Birth date Dept ID
110 Jones 12 Oxford Street 03-03-66 10
301 Smith 53 Hayes Drive 08-12-53 20
134 Gonzales 5609 Maple Court 10-02-87 40

TCPMUHOJIOTUA.

3.2. Ilpeodpa3zoBanue ER-moae/in B peisiiMmOHHYI0 MOJ€EJIb

[Ipu mnpeoOpazoBannu ER-mozenn B pensuuoHHYIO MOJENb MEHSETCS
Jns  nmpeoOpa3oBaHUsi HEOOXOJUMO  BBINOJIHUTH  ClIEYIOLIUE

NEeUCTBUS:

1.

Kaxnoit cymHocty, onpeneneHHo B ER-Monenun HeoOXoauMo TNOCTaBUTH B
COOTBETCTBUE PEJSILIMOHHYIO MOJEeNb JaHHbIX (Tablu4yHOE TmpelcTaBieHue).
[Ipy 3TOM HMMeEHa CYIIHOCTEH M OTHOLIEHWM MEXJYy HHUMU B PEISIUMOHHOU
MOJENIM MOTyT OTJIHWYaTcs, MOTOMY YTO Ha HMEHa CYILIHOCTEed MOrYT He
HAaKJIaJblBaTbCA JOMOJIHUTENIbHbIE CHHTAKCUYECKHWE OIpPAaHUYEHHUs, KpOoMe
YHUKQJIBHOCTH WMEHW B paMKax Mojenu. VimMeHa oOTHOIIEHWH MOTYT OBITh
orpaHuyeHsl TpedoBaHusMU KoHKpeTHo CVYBJ/l, wamie Bcero 3Tu HMeHa
SIBJITFOTCSL UIAEHTU(GUKATOPAMU B HEKOTOPOM 0a30BOM SI3bIKE, OHU OTPaHUYEHbI
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Mo JJIMHE U He JIOJDKHBI COJAepXk aTh MPOOEJOB M HEKOTOPBIX CHEIHalbHBIX
CHMBOJIOB.

Kaxnprit arpuOyT CyIIHOCTH CTAHOBUTCS aTPUOYTOM COOTBETCTBYIOIIETO
oTHoleHus: (ctosnOuoM Tabmuubl). llepeumeHoBaHue aTpuOYTOB JOJKHO
MPOUCXOAUTHh B COOTBETCTBUM C TEMH K€ MPABHJIAMH, UYTO U NEPEUMEHOBAHUE
oTHoweHuH B 1.1. s kaxkaoro atpuOyTta 3aaeTcsi KOHKPETHBIN JOITYCTUMBIH
B CYBJl Tum gaHHBIX M 00S3aTENBHOCTh WM HeOOS3aTeNbHOCTH JAaHHOTO
aTpuOyTa (TO ecTh AOMYCTUMOCTh Wiu HegomycTumocTh NULL 3HaueHuid ans
HEro).

[TepBUYHBII yHUKAIbHBIA HUASHTUPUKATOP CYIIHOCTH CTAHOBHUTCS MEPBUYHBIM
kimodyoMm cymHoctd — PRIMARY KEY. AtpuOyTel, Bxoasiiye B MepBUYHBIN
KJIIOY OTHOLIEHUS, aBTOMAaTUYECKH MOJy4yaroT cBOMCTBO o0s3aTesnibHocTH (NOT
NULL).

BTopuuHple  yHUKanbHBIE ~ WACHTU(PUKATOPHI  CYITHOCTH  CTAHOBSITCS
YHUKQJIbHBIMA ~ OTPAaHHUYEHUWEM LEJIOCTHOCTH, aBTOMATHYECKH TOJIYYarOT
cBoiicTBO obs3aTenbHOCcTH (NOT NULL).

OTHOIIEHUST MEXIy CYIIHOCTSAMH IMpeoOpa3yloTcs BO BHEITHUM kimrod. [lns
ATOr0 KaXIOW MNOAYMHEHHON CYIIHOCTH, YYacTBYIOUIEH B OTHOIICHUH,
nobasisieTcst HAOOp aTpUOYTOB OCHOBHOM CYITHOCTH, SIBISIOIUXCS TIEPBUYHBIM
KIIIOYOM, TO €CTh J00aBJISIOTCS JOMOJIHUTENbHbIE CTOJOIBI B MOIYMHEHHOM
Tabnuile /uisi obecrneueHrsi OpraHU3allK CBSI3U MEXy 00beKTaMu. ITOT Habop
atpulOyTtoB craHoBuTcs BHelHUM kimodoM — FOREIGN KEY nomumHeHHO
CYIIIHOCTH.

Jlis MonmenvpoBaHUS OrpaHWYeHWN Ha (U3UYECKOM YypOBHE Yy aTpuOyTOB,
COOTBETCTBYIOIIMX BHEIIHEMY KIIIOYy, YCTAaHABJIMBAETCS CBOWCTBO HeE
JonmycTUMOCTU HeonpeaeneHHbix 3HadyeHuil (mpuzHak NOT NULL ). Ilpu ne
00s13aTeTbHOM THIIE CBS3U aTPUOYTHI TOJMYYalOT CBOMCTBO JOITYCTUMOCTH
HeonpeaeneHHbIX 3HaueHnil (mpu3znak NULL). Orpanuuenus: uenoctHoctd bJ]
o0si3aHa  mogaepxuBaTh. HekoTopsle  OrpaHHuYeHUs]  ONpPENeNsIoTCS B
MPOBEPOYHBIX OrpaHUYEeHHM, Jpyrue — CJIOXKHble TIpaBWiIa TpPeOyIoT
JIOMIOJIHUTEIBHOTO TPOTPaMMUPOBAHUS.

3.3. Hopmaau3zauusi JaHHbIX

HopMmanuzanus sBisieTcss pesiiMOHHOW KOHIenuuei O0a3bl JaHHbIX. Enu Bbl

pa3paboranu koppektHo ERD, To Tabmuiibl 6a3pl TaHHBIX, CO3AaHHBIC C MTOMOIIBIO
nakera Oracle SQL Developer Data Modeler, GynyT cooTBeTCTBOBaThH IMpaBUiIaM
HOpManu3zauuu [23].

Kaxnoe ¢dopmanbHoe NpaBUiIo HOpMalW3allMU PeJIsiHMOHHON 0a3bl JAaHHBIX

HMECT COOTBCTCTBYIOIIYIO MOJICJIb UHTCPIIPETAINN JaHHbIX.

Cy1iecTByIOT clieyIolie BUIbl HHTepIpeTaluy JaHHbIX:
e rnepBas HopManbHas Qopma (1H®) — Bce arpulyThl JOJKHBI OBITH
OJTHO3HAYHBIMHU;
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e BTOpasi HopMaibHas ¢opma (2H®D) — Bce He KirOUYeBbIe aTpUOYTHI JOJIKHBI
MOJIHOCTBIO 3aBUCETh OT YHUKAJIBHOI'O UJIEHTU(HUKATOPA CYILIIHOCTH;

e TpeThbss HopMasibHas (popma (3H®D) — arpubyT, HE WMMEIOLIMN YHUKAJIbHBIN
UJeHTU(PUKATOP, HE MOXXET 3aBUCETh OT APYroro arpudyra, He HMEIOIIero
YHUKQJIbHBIN UACHTUDUKATOP;

e HopmanbHas ¢opma botica-Kogma (BCNF) — nro6oit atpulyT, oT KOTOpPOTO
MOJTHOCTBIO (DYHKIIMOHAJIBHO 3aBUCUT HEKOTOPBIM ApPYroil aTpudyT, MOXKET
SIBIISITHCST KITFOUOM;

e yeTBepTas HopmaibHas ¢opma (4NF) — B ciyudae cyliecTBOBaHMS
MHOIO3HAUYHOM  3aBUCHUMOCTH  MEXJY  CYIIHOCTSMM, aTpuOyThl, He
y4acTBYIOIIME€ B 3aBUCHUMOCTH, (YHKIMOHAJIBHO 3aBUCAT OT TJIaBHOMU
CYILIHOCTH;

e 1isiTasg HOpMalibHas (opma, UM HopMalbHas (hopMa MPOEKINU-COeTUHEHHUSI
(5NF unu PJ/NF) — mto6ast 3aBUCUMOCTb COEMHEHUS! B OTHOIIICHUH ClIeyeT
U3 CYIIECTBOBAHUS HEKOTOPOTO BO3MOXKHOTO KIIf0Ua B OTHOILLIEHHUH.

[TpenmytiecTBa HOpMaTU3ALIUN:

® HOpMaIW3alMsl TapaHTUPYeT, YTO KaXAbld aTpuOyT  MPUHAICKUT
COOTBETCTBYIOIIEH CYITHOCTH, KOTOpOH OH OBUI Ha3HaueHa, a He Jpyroi
CYIIHOCTH.

e HOpManM3alWsl YCTpaHseT W30bBITOYHOEe XpaHeHWe HHQOopMaIluu. ITO
yOPOLIAeT JIOTUKY MPUIOKEHHUS, TMOTOMY 4YTO pa3paboTiyMKaM He HYKHO
JIyMaTh O HECKOJBKHUX KOIHUSIX OJHON U TOM e YacTh UH(POPMaLIUU.

® HOpMallM3allisl TapaHTUPYeT, YTO Y Bac €CTh OJUH aTpUOyT B OJHOM MecTe, C
OJIHUM UMEHeM, C OJTHUM 3Ha4YeHHeM, B JTF0OOH MOMEHT BpeMeHH.

|order D |

Ordered by: Ship to: [Order Date |
CustomeriD [ ] Ship Via ]
CustomerName :[_______| Name N
Address Line 1 - | | AddressLine1 - | |
Address Line2 - | | AddressLine2 - | |
Address Line 3 - | | AddressLine3 : | |
City, State ZIP - 1 [ City, State ZIP - | |, I
Item Color | Size | Quantity Description Price
D

OrderTotal: ||

PucyHoK 3.2 — bnaHk 3aka3a mosapa
[laHHEbIE, KOTOpBIE HE ObLITN "HOpMaJI30BaHbI" CUUTAIOTCS

"HEeHOpMaJIU30BaHHBIMU" JaHHbIMU. HeHopMann3oBaHHBIE JaHHBIE TMOSBISFOTCS
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TOrJa, KOrjna npu pa3paboTke 0a3bl JaHHBIX He OblIa MpeABapHUTENbHO MOCTPOeHa
ERD nuarpamma. [IpuMepom HEHOpPMaTW30BaHHBIX JAHHBIX MOXET CIY>KUTh OJIaHK
3aKa3a ToBapa Ha pucyHke 3.2.

3.4. IlepBasi HopMmasibHas popMma

[TepBast HOpMabHast (opma TapaHTUPYET, YTO KaXKIbIH aTprOyT MMEET OJIHO
3HAYeHHe IS KKIOTo 3K3eMiuisapa cyirHoct [22]. He momkHO ObITH aTpuOyTOB,
KOTOpbIe HWMEIOT TIOBTOpSIIOIIleecss 3HadeHWe. B mpumepe, mpejcTaBiIeHHOM Ha
pucynke 3.2, nomst: «Item ID», «Colory», «Sizey, «Quantity», «Description», «Pricey,
— UMeroT Ooiiee oxHOro 3HadYeHUs s moist «Customer IDy», Tak Kak IMOKyIIaTelb
MOET TIPUOOPECTH HECKOJIBKO TIO3UIMH TOoBapa B paMKax OJHOTO 3aKa3a, MOdITOMY
OnaHK 3aKa3a Ha TOBap HE SBISETCS TIEPBOM HOPMAIBHON HOPMOIA.

Jlnst mpeoOpa3zoBaHusi HEHOPMAIM30BAaHHBIX JaHHBIX K TIEPBOW HOPMAaIbHOM
dbopme HEOOXOIWMO CHadala TMPEeACTaBUThL Bce JaHHBIe OjlaHKa 3aka3a B BHJE
CYIITHOCTH, B KOTOPOU MMeHa aTpUOyTOB SIBJISIFOTCS CTOJIOIAMH TAaOJIHIIBI, & B CTPOKaX
pa3MeIarTcs K3eMIUISIPhI CYIIHOCTH, TO €CTh KOHKPETHBIC JaHHBIE MO KaXIOMYy
3akazy. /s mpeoOpa3zoBaHusl TaHHBIX U3 (OPMBI 3aKa3a B TAOJIHIY HEOOXOAMMO:

® OIpeJIeUTh Kakue Mo (opMbI 3aKaza OyIyT SBISATHCS aTPUOYTaMH,
® CIrpyIIUPOBaTh BCE aTPHOYTHI B OJHOM CYIITHOCTH;
® OTpeNeNuTh, KaKol aTpruOyT OyIeT CIIYKUTh B KaueCTBe MePBUYHOTO KITFOYa.

a ORDER )

#* Order D
o Order Date p
o Order Total

ORDER

o Customer ID

o Customer Name

0 Customer Addressl
0 Customer Address2
o Customer Address3
o Customer City

o Customer State

0 Customer ZIp
oShip Via

0Ship To Name

0 Ship To Address1

o Ship To Address2
oShip To Addres:3

o Ship Te City

o Ship To State

0 Ship To Zip

oltem D

o Color

oSize

0 Quantity

o Description

o Price

#*OrderID
oOrderDate
oOrderTetal
o Customer 1D
0 Customer Name
o Customer Address1
0 Customer Address2
0 Customer Address3
0 Customer City
o Customer State
o Customer Zip
oShip Via
oShip To Name
oShip To Address1
oShip To Address2
oShip To Address3
oShip To City
oShip To State

oShip To Zip

'd LINEITEM

£ ltem ID
#* Color
#vSize

o Quantity

o Description

o Price
S

PucyHok 3.3 —lepsas HopmanbHaA popma

Ho Takas tabGnuua emie He SIBISETCS MEPBOM HOpMalbHON (OpPMOIA, Tak Kak
COlepkUT AyOnupytomue 3anucu. Jas Toro uToObl mpeoOpa3oBaTh JIaHHYIO
CYUIHOCTh K TepBOH HOpMaibHOW ¢opMe, HeoOXOIWMO BBHITIOJHUTH CIEIyIOIINe
nercTBug (pucyHok 3.3):
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® CcO3/aTh JPYrylO CYIIHOCTh W TME€PEeMECTUTh AaTpUOyThI, BIHUSIOIIME Ha
nyOnMpoBaHUe 3HAUYCHUI;

® CO3/1aTh JJII HOBOUM CYITHOCTH MEpPBUYHBIN KJIFOY, €clid TpeOyeTcsl m00aBUThH
JIOTIOJTHUTENIbHBIC aTPUOYTHI K KITFOUY;

® C03/1aTh OTHOIICHHE THUNA 1: M MeXIy ABYyMsI CYIIIHOCTSIMHU.

3.5. Bropasi HopmaiabHas popma

Btopass HOpManbHas opMa rapaHTUpyeT, YTO KaXKAbld aTpuOyT 3aBUCUT OT
YHUKQJIBHOIO UIEHTH(PUKATOPA CYLIHOCTH, TO €CTh KaX/Ibli KOHKPETHBINA 3K3EMILISAP
COJIEP)KUT 3HAUEHUsl aTpUOYTOB, XapaKTepHble TOJIBKO JUIsl HEro U olpejessieMble
3HaUYe€HWEM YyHHKaNIbHOTO wuaeHTHPuKaTopa [24]. TlepBHUHBIN yHUKaIbHBINA
UIEHTU(GUKATOP — SBISETCA MEPBUYHBIM KIIOUOM. [IepBUYHBIA KIIFOU MOXET
BKITIOUATh B ce0s HECKOIBKO aTprOyTOB, B TAKOM CIIy4ae OH Ha3bIBAe€TCS COCTABHBIM
NepBUYHBIM KitouoM. He kirodeBble aTpuOyThl (DyHKIHMOHAIBHO IMOJHO 3aBUCST OT
COCTaBHOT'O KJIIOYa €Clii OHU (PYHKIIMOHAIBHO 3aBUCST OT BCEro KJro4a B IIeIOM, HO
He HaXxoAiTcs B (yHKLHMOHAJIBHOM 3aBUCUMOCTH OT KAaKOTO-JIMOO W3 BXONSIIMX B
Hero aTpuOyToB.

Jlns  mpeoOpa3oBaHus Moneld Ko BTopod HopmabHOM dopme (2NF),
HEOOXOOMMO BBIOpaTh M3 CYLIHOCTeW aTpuOyThl, KOTOpble 3aBUCAT OT YacTu
NEPBUYHOrO KJKOYa, HO HE 3aBHUCAT OT IOJHOCTBIO ONpeleseHHOro kitoda. Jlis
BbIOpaHHBIX aTPUOYTOB HEOOXOAUMO CO3/1aTh HOBbIE CYLI[HOCTH.

Jlns npeoGpa3oBaHUsl MOJIEIN U3 pPUCYHKa 3.3 KO BTOPOH HOpMalibHOW ¢opme
HEOOXOIMMO BBITIOTHUTH CIEAYIONINe AeWCTBUSA:

® OIPENEIUTh CYIIIHOCTH, UMEIOIINE COCTABHOM KITIOY;

® [IepeMEeCTUTh aTPUOYThI, KOTOPbIE 3aBUCST TOJBKO OT YaCTH COCTaBHOI'O KJtoua
B HOBYIO CYIIIHOCTb;

® [IepeMeCTUTh B HOBYIO CYIIHOCTb aTpUOYThI COCTaBHOIO KJO4a, KOTOpBIE
OJIHO3HAUYHO MJIEHTU(GULUPYIOT He KitodeBble aTpuOyThl. Onpenenuts 3TU
aTpuOyThI KaK MEPBUYHBIA KIIFOU AJIS1 HOBOX CYIITHOCTH.

Ha pucynke 3.4 mpencraBieHa BTopas HopMmaibHas ¢opma. ATpUOYyTHI
«Description» u «Price» 3aBuciat ot atpubyrta «ltem ID», sBistomerocs 4acTbio
COCTAaBHOI'O KIIOYa, IO3TOMY OHHM IIepeMEIIeHbl B HOBYIO CyIIHOCTb «ITEM».
[TepBuuHbIM Kir04oM Ji1s cyiHOCTH «ITEM» saBnsiercst atpubyT «ltem ID».
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f ORDER B
#* Order ID ( LINE ITEM ™

o Order Date # " Celor

o Order Status # " Size
oOrderTotal  fee-=e- —|-< « Quantity
o Customer ID
vCustomerName
oCustomerAddress!
oCustomerAddress2
oCustomerAddress3
oCustomer Clty
oCustomerZip
oShip Via

oShip To Name
oShip To Address1 d I
oShip To Address2 £" ltem ID

o Ship To Address3
oShip To State

o Ship To Zip

oDescription
oPrice

AN J/

PucyHok 3.4 — Bmopasa HopmanbHasa popma

3.6. Tperbst HOpMmaJbHas ¢popma

TpeThbst HOpManbHas Gpopma rapaHTUPYeT, YTO KaXKIbIH aTpUOyT 3aBUCHUT TOJIHKO
OT YHMKAJIBHOTO UACHTU(UKATOpa cBoel cyiHocTH [23].

Jns mnpeobOpa3zoBanusi Moenu K TpeTbei HopmanbHOH (opme (3NF),
HEOOXOAMMO YIQIUTh W3 CYIIHOCTH aTPUOYThI KOTOPBIE HAMPSMYIO HE OTHOCSTCS K
MEPBUYHOMY KIFOUY JaHHOW CYITHOCTH, & 3aBHCAT OT JAPYTUX aTpUOyTOB ATOM
cymHocTtu. Jlyis mpeoOpa3oBaHUs MOJENH JaHHBIX K TpeThell HOpMajabHOU ¢opme
He0OXOMMO BBITIOJIHUTD CHEYIOIINe eHCTBUS:

e HalTu aTpUOYyThI, KOTOPbIE HANIPSIMYIO HE 3aBUCST OT MEPBUYHOIO KIIIOYA;

® [epeMECTUTh aTpuOyThl, HE 3aBHUCSIIME HAMPSMYIO OT NMEPBUYHOrO KItoua, B
HOBYIO CYIITHOCTB;

® OTMpeNeuTh KIF0Y IS HOBOW CYIIHOCTH, KOTOPBIM OJHO3HAYHO OIpeaelser
BCE aTpUOYTHI.

B mpumepe Ha pucynke 3.5 chopmupoBana HoBas cymHocTh « CUSTOMERY,
comepxkamas atpudytbl «Customer ID», «Name», «Addressl», «Address2y,
«Address3», «City», «State», «Zip». OTu arpubyThl He 3aBHCENHM Ha MPSMYIO OT
nepBuyHoro kiova «Order IDy», Tak Kak naxke eciu mojb30BaTesib He ceal HU pasy
3aKa3, ero JaHHble MoryT xpaHuthcsi B B/, eciau oH 3amonmnun gopmy peructpaiuu
KiueHTa. be3 mpuMeHeHus: TpeTbeil HOpManabHOU (POpMBbI, XpaHeHue uHpOpMaLU O
KJIMeHTe, KOTOphIe ellle He OoQopMIIsI 3aka3, ObLI0O HEBO3MOXHO. B kadecTBe
MIEPBUYHOTO KJIFOYa /IS HOBOM CYIITHOCTH BhIOpaH aTpuOyT «Customer IDy.
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( ORDER N
#* Order ID
0 Order Date
o Order Total UNEITEM
o Ship Via #* Color
oShip To Name #+Size
oShip To Addressl ke o Quantity
oShip To Address2 o Description
oShip To Address3 o Price
oShip To City
oShip To State
oShip To Zip
< 4
I
¥ .
I I
] |
f CUSTOMER 2\ y
#* Customer ID ——
oAddressl 0 Destription
0 Address2 0 Price
o Address3
o City
oState
oZip
" J/

PucyHok 3.5 — Tpemobs HopmanbHas popma

3.7. YerBepras HOpMabHasA popMma

UerBepTast HOpMalibHasi (opma KacaeTcsi OTHOIICHUM, B KOTOPBIX HMEIOTCS
NOBTOpsIOIIMEcsT ~ Habopbl  JNaHHbIX.  Jlekommo3uiys,  OCHOBaHHas  Ha
(YyHKLIMOHATBHBIX  3aBUCHUMOCTSIX, HE€ TMPUBOJUT K HUCKIIOUYCHHUIO TaKou
M30BITOYHOCTH [25]. B 3TOM cilyyae MCIONB3YIOT JEKOMIO3UIINIO, OCHOBAaHHYIO Ha
MHOT'03HAYHbIX 3aBUCUMOCTSIX.

MHoro3HauHasi 3aBHCHUMOCTh SBJSieTCS  0000IeHneM  (DyHKIIMOHAIBHOMN
3aBUCUMOCTH M paccMaTpUBaeT COOTBETCTBHUSI MEXAY MHOXXECTBaMU 3HauYeHUM
aTpuOyTOB.

B kauectBe mpumepa moxxHO paccMoTperh cylHocTh «IIPEITOJABATEJIb,
aTpubytamu kotopod sBistoTces  «Mms», «Kype», «YuebHoe mocobue». U3
cymiHoctu «[IPETIOJJABATEJIb» MoXHO mnoiayuuTh HWHGOpMAILUIO O Kypcax,
YUTaeMbIX MperojaBaTesieM, U HaluCaHHbIX UM ydeOHuKax. Ilycts mpodeccop N
gyutaer Kypchl "Teopus ymnpyroctu" wu  "Teopus KkojebGaHui" U uMeer
COOTBETCTBYIOIIME yueOHble nocobusi, a nmpodeccop K unuraer kypc "Teopus ynapa"
U sBIIsIeTCs aBTOpoM yudeOHMKOB "Teopus ynmapa" u "Teoperuueckas mexaHuka'.
Torpa Harie oTHoOILIeHWe OyIeT UMeTh BUJ, IIpeICTaBlIeHHbI B Tabnuue 3.2.

Tabnuya 3.2. Jxzemnnapot cywyrnocmu « [IPEIIO/[ABATEJIb »

Nms Kypc VYyebHoe nocobue
N Teopus ynpyroctu Teopus ynpyroctu
N Teopus konebanuii Teopus ynpyroctu
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N Teopus ynpyroctu Teopust konebanuii

N Teopus xonebanuii Teopus xonebanuii

K Teopus ynapa Teopus ynapa

K Teopus ynapa TeopeTndeckast MexaHUKa
nobasieHne nH(OpMaluu

K Teopus ynpyroctu Teopus ynapa

K Teopus ynpyroctu TeopeTnueckass MexaHHKa

DK3eMIUIAPhI CYyIIHOCTH UMEIOT 3HAYUTEIbHYIO N30bITOYHOCTh, YTO MPUBOJUT K
BO3HMKHOBEHHUIO aHOMajuu oOHOBIeHMs. Hanmpumep, nobGapinenHue nHbopMauuud o
ToM, uTo npodeccop K Oymer Takxke yuTarh Jekuu mno kypcy "Teopust ynpyroctu"
IPUBOIUT K HEOOXOAUMOCTH JOOABUTh 2 CTPOKU B TaOJIUILy, MO OJHON JUISL KaXKI0Tro
HaIlMCAaHHOTO UM y4yeOHHKa, BMECTO OJHOM.

VYkazaHHbIe aHOMAaJINH MCYE3a0T npu 3aMeHe CYIIHOCTH
«ITPEIIOJABATEJIb»  nByms cymHocTsimu:  «IIPEITOJJABATEJIb KVYPCy»
(tabmuna 3.3) u «[IPETIOJJABATEJIb TTOCOBUE» (Tabnumna 3.4).

Tabnuya 3.3. Omnowenue « [IPEIIO/[ABATEJIb KYPCy
Nwms Kypc
Teopus ynpyroctu
Teopus konedbanuii
Teopus ynapa
Teopus ynpyroctu

AR Z|Z

Tabnuya 3.4. Omuowenue «[IPEIIO/JABATEJIb IIOCOFHUE»

Nwms VYyebHoe mocobue
N Teopus ynpyroctu
N Teopus konedbanuit
K Teopetrnueckass MexaHuKa
K Teopus ynapa

AHoMmanusi OOHOBJIEHHS] BO3HHUKAET B JJ]AHHOM Cllydyae MOTOMY, YTO B CYIIHOCTH
«ITPETTOIABATEJIb» umerorcsi:

® 3aBUCHMMOCTb MHOXecTBa 3HaueHuil atpubyra «Kypc» 0T MHOXecTBa
3HaYeHul atpudyta « Mms»;

® 3aBUCUMOCTb MHOXXECTBa 3HadeHWHl aTpubyra «YyeOHoe mocobue» oOT
MHOXeCTBa 3HaueHul aTpuOyTa «msi».

3.8. Ilstas nopmaabHas ¢popma

Bo Bcex mpenpinymux (Gopmax eIWHCTBEHHOW orepalfeil, HeoOXOauMOn st
yCTpaHeHHUsI W30BITOYHOCTH CYLIHOCTH, Obllla JIEKOMITO3UIUSI €€ Ha JIBe CYILIHOCTH.
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OnHako CylIeCTBYIOT OTHOLIEHUS, IJIi KOTOPBIX HEJb3s BBIMOJHUTH AEKOMIO3ULIMIO
0e3 moTepb Ha JIB€ CYIIHOCTH, HO KOTOPbIE MOXHO MOABEPTHYTH IEKOMITO3ULINK 6e3
oTeph Ha Tpu (WK OoJiee) CyIIHOCTEH. DTOT QakT MOTYUYHs Ha3BaHUE 3aBUCUMOCTH
10 COEIMHEHUIO, a TAKWE CYITHOCTH HA3BIBAIOT 3-/IEKOMITO3UPYEMbIE CYIITHOCTH.

3aBUCUMOCTh II0 COEOUHEHUIO SBisIeTcss 0000IeHueM MHOI'O3HAYHOU
3aBUCUMOCTH. CyIIHOCTH, B KOTOPBIX UMEIOTCSI 3aBUCHMOCTH TI0 COCJIMHECHHIO, HE
SIBJISIFOIITAECS] OJTHOBPEMEHHO HM MHOTO3HAYHBIMU, HU (PYHKIIMOHAIBHBIMU, TaKKe
XapaKTEPU3YIOTCS aHOMaIUSIMU OOHOBieHMs. [loaToMy, BBOAWTCS TMOHSATHE TISITOU
HOpPMaJbHOU (OPMBI.

CyuHoctb HaxoauTest B SH® Toraa u Tonbko Toraa, Korja jirodasi 3aBUCUMOCTb
[0 COeJIMHEHUIO B HEH Ompejensercs TOJbKO ero BO3MOXKHbIMU Kitodamu [26]. To
€CTh KaXKJ1as HOBasl CYL[HOCTb, MOJy4Y€HHas MpU JEKOMIIO3ULINH, COJEPKUT HE MEeHee
OJTHOTO BO3MO>KHOTO KJTIOUa U HE MEHEee OJTHOTO HEKITFOUeBOTO aTpruoyTa.

3.9. IlpeoOpa3oBaHue OTHOMICHU

Ha mnpaktuke mnpu peanmnzauun bJ[ oOTHOLIEHHE MHOTHE-KO-MHOTHM HeE
WCIIOJIB3YIOTCS, OHU 3aMEHSIOTCS IBYMSI OTHOLLEHUSIMU MHOTHE K OJJHOMY.

Jlns mpeobpazoBannss M:M  oTHOIIEHHST HEOOXOIMMO OMPEIeNUTh aTPUOYyTHI
KOTOpbIe MOTYT OBbITh BKJIFOUEHBI B HOBYIO CYIIHOCTbD, SIBJISIIOIIYIOCS MepecevueHrueM
cyllecTByroIKX. B mpuMepe Ha pucyHke 3.6 oTHomeHne M:M Mexay CyUIHOCTBEO
«ORDER» (3aka3) u «PRODUCT» (npoayKT) MoxkeT ObITh ImpeoOpa3oBaHO, €Cu
co3nath HOBYI cyuHOcTh «ORDER ITEM», ompenensioinyto MO3UIMIO 3aKasa,
YHUKQJIBHBIM HIECHTU(OUKATOPOM B KOTOpOW OynmeT aTpuOyT, yCTaHaBJIMBAIOITUI
cBs3b Mexay cymHocTIMU «ORDER» u « PRODUCT».

Hogas cymiHocTh 06s1aaet cienyomuMu XapakTepUCTUKAMU

® OTHOILIEHHUS CO CTOPOHBI HOBOW CYIIHOCTM JOJDKHBI OBITh  Bcerja
00s13aTeIbHBIMU;

® COJEPKUT aTpUOYTHI, ONpeIeIAIOIUe KOJTUYECTBO U BpeMsl;

® ornpejensieTcs IByMsl UCXOISIIUMHI OTHOIIICEHUSIMU (C yKa3aHWeM OTHOLIEHUN ).

Ecin npu wmopenupoBanun SQL Developer Data Modeler y cymHocTe#,
uMeromux M:M oTHollleHHe, HeT JOMOJHUTENbHBIX aTpUOyTOB, KOTOPbIE MOYKHO
MEPEHECTH B HOBYIO CYIIIHOCTh, TO Ha JUarpaMMe MO>KHO OCTaBUTbh OTHOoWeHne M:M
Mexay cyuHocTsMu. [Ipu popmupoBanumn pensionnoit mogenu SQL Developer
Data Modeler co3mact Tabnuily TIepecedyeHHil B  PESLMOHHOW  MOJenu
CaMOCTOSATEIBHO.
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ORDER PRODUTT
#* Number £°10
oDate include o Name
o Total PR o Description
o Price

included in

v

ORDER
£ Number o Quantity
o Date include
oTotal
fo

%

includes ]

| contained in

#£410
o Name
o Description

o Price

PucyHok 3.6 — [peobpazosaHue omHowWeHUs MHO2ue-KO-MHO2UM

Jlist MozienupoBaHus nepapXUUYECKUX JaHHBIX OOBIYHO MCIOJIB3YIOT MHOXKECTBO
oTHomeHuit tuna M: 1. IlpuMepoM wuepapXuuecKWx OTHOILIEHUA MOXKET OBITh
KOMIIaHUs, COCTOALIAss W3 OAHOM WM HECKOJbKMX noapazfeneHui. Kaxnoe
noApa3fejeHue MOXET COCTOATh M3 OJHOIO WJIM HECKOJbKUX OTAesoB. Kaxxablil
OTJIe]l MOKET COCTOSITh U3 OJIHOM WK OoJiee paboUYUX TrPyIIIL.

VYHUKaIbHBIA UASHTU(PUKATOP BEPXHEro YpOBHS [JIsi Habopa HepapXudyecKux
CYILLHOCTEH MOXKET MepeiaBaThCs Yepe3 MHOYKECTBO OTHOIIEHHH, 4YTOObI OJJHO3HAYHO
OTPEeIeNIUTh IK3EMIUISIPhI CYIIHOCTEeH HI)KHUX YPOBHEU Hepapxuu. ITO MPUBOJUT K
oyOnupoBaHHIO aTpuOyTOB. PerenreM nanHOH MpoOIeMbl MOXKET OBITh IPUMEHEHHE
PEKypCHUBHON CBSI3M Ui CYIIHOCTH, B KOTOpPOH oOIpeneieHsl BCe aTpUOYTHI
KOMIaHUHU.

Ha pucynke 3.7 npeacraBiieHa peKypCUBHAs CBSI3b JJIs1 MEPAPXUUECKUX JAHHBIX,
ucnonb3yst cymHocTe «KORGANIZATION». PexypcuBHasi cBsi3b He MOXET OBITh
oOs3aTenbHOM. Ecnm kaxnmas opraHusanus JOJDKHA BXOJIUTh B JIPYTYIO
OpraHu3allvio, Huepapxus oOpraHu3aluii JohkHa Obuia Obl ObITH OECKOHEYHO
60mb110ii. YTOOBI 3TOr0 HEe MPOUCXOAWIIO, PEKYPCUBHOE OTHOILCHHE JOJKHO OBITH
HeoOs3aTelbHBIMM B O0OMX HampaBieHusix. Kpome Toro, Moryt cyluiecTBOBaThb
MHOTME OpraHu3alliy OJHOTO M TOrO K€ THMa, JJIsl 3TOr0 AuarpaMma JOMOJIHSETCs
cymHocThio «ORGANIZATION TYPE», uTtobbl XpaHuTh UMSI U HISHTUPUKATOP
OpraHu3aLuH.
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COMPANY
2410

made upof
|

within

ORGANIZATION TYPE ORGANIZATION
#+I1D #v1D
made up of o Name included in

’ _b made up of

include

within

within

made up of |

within

#*TeamiD

PucyHoK 3.7 — PeKypcusHas c853b 014 uepapxuvyeckux 0aHHbIX

B3anmowuckitogaroriee  OTHOIIIEHWE — 3TO TaKOe OTHOIIEHHE, MPU KOTOPOM
CYIIHOCTh WMeEeT CBI3b JHOO C cymHocThio A, mmbo c cymHocThio B. O06a
OTHOIIIEHUSI MOTYT OBITh JIEMCTBUTEIHHBIMUA, HO B pa3Hble MOMEHTHI BpeMeHH. Jljis
M300paKeHwsl TaKuX OTHOIIeHWi Ha ER-gmarpamMme  WCMONB3yOT — AyTH,
MepeceKarolei BXOAAIINe B IyTH B3aUMOUCKITIOYAFOIIIE CBS3H.

Ha pucynke 3.8 wu300pakeHO B3aMMOWCKIIOYAIOIIEe OTHOIIEHUE MEXIY
cymHocThio « BANK ACCOUNT» u cymHoctssmu «INDIVIDUALY», « COMPANY ».
Kaxnpiii GaHKOBCKMH cUeT MOJDKEH MPUHAJJIeKaTh OJHOMY M TOJIBKO OJIHOMY
¢bu3UecKoMy JIUILY WU AOJDKEeH MPUHAJJIeKATh OJHON U TOJIBKO OJJHOM KOMIIaHUH.

B3aumouckitouaroriye OTHOLLIEHUS obnagaror CJIeIyIOLIUMU
XapaKTEePUCTUKAMU

® BCce KOHIIbI CBsi3e B Ayre JOJKHBI ObITh JMOO 00si3aTenbHbIMHU, JTHOO He
00s13aTebHBIMU;

CBSI3b MOXKET BXOJHUTH TOJIBKO B OJIHY AYTY;

KOJIMYECTBO CBSI3€i B Ayre MOXKeT ObITh JIFOOBIM;

CBSI3U B JIyI'e 4acTO UMEIOT OJMHAKOBbIE UMEHa;

CBSI3U, BXONAIIME B MY, JODKHBI WATH OT OJHOTO W TOTO e Kiacca
00BEKTOB.
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INDIVIDUAL

BANKACCOUNT be owned by

)|

J |
be owned by COMPANY

PucyHok 3.8 — B3aumoucknovarow,ue omHoweHuA

Pe3rome

B Ga3e maHHBIX JaHHBIE XPaHATCS B PENSLMOHHBIX TaOIMIAX, a TOCTYN K HUM
obecrieunBaeTcsi ¢ TMOMOIIBIO orepaTopoB s3bika SQL. Ho mis Toro dYToOBI
mpeoOpa3oBaTh HEHOPMAIM30BAHHBIC JTaHHBIE B TAOJHIy HEOOXOIWMO COOJIIONATH
OCHOBHBIE TMpaBWJia TpeoOpa3oBaHUs, KOTOpPbIE OMHCAHBI B TEPBOA, BTOPOH U
TpeTbeld HOopManbHBIX (opmax. s pensimuoHHON 0a3bl NaHHBIX He TpelyeTcs
NPUBOAUTH JaHHBbIE K YETBEPTOM W TMsATOW HopMaibHOW ¢dopme, OAHAKO O
CYILIECTBOBaHUM TakuxX (GopM HE0OXOauMO MOMHUTH. Ha mpakTuke B pessiiuoOHHON
0a3e JaHHBIX TakK)Ke€ HE HCIOJNb3YIOTCS OTHOILIEHHUS MHOTHEe-KO-MHOTUM, OHHU
3aMEHSI0TCS IByMs OTHOIIEHUSIMU MHOTHE K OJHOMY, U UepapXUUYeCKhe OTHOIICHHUS,
KOTOpbIE 3aMEHSIFOTCSl PEKYPCUBHOM CBSI3bIO.

Jlnst  3akperyieHus: TEOpeTHYEecKOro Marepuana pasfieia MNpeayCMOTPEHO
BbINIOJIHEHUE JabopaTopHbIX padoT Nel u No2. Onucanue u BapuaHThI 1aOOPAaTOPHBIX
paboT comepxkarca B pasleine «YIpaBlIeHHE MAaHHBIMH» DSJIEKTPOHHOTO Kypca
TUCITUTUTAHBI.



