7. HEPENALUMOHHBIE MOAENN OAHHbIX

B HacTosilee BpeMsi B HEKOTOPbIX MHAOPMALMOHHbBIX CUCTEMAX NPUMEHSIIOTCS MOAENU AaHHbIX, KOTOpble
NCTOPUYECKM NOSIBUNUCH PaHblUe PENSILMOHHBIX - MHBEPTUPOBAHHbIE CMUCKU, NepapXmnYeCcKne U ceTeBble
moaenun. x Hanbonee obuime xapakTepuCcTUKK:

1. ToHsATME MOOEenn AaHHbIX NOSIBUIIOCH TONbKO BMECTE C penaunoHHbIM NOAXOO0M, NO3TOMY a6CTpaKTHbIe
npeacrtaBlieHnAa paHHUX CUCTeM NoABUITNCL NO3XKe Ha OCHOBE aHalin3a 1 BblABIIEHUA obLmx NPU3HaKoB Yy
pa3HbIX CACTEM.

2. [Ans 3TuX cncTeM XapakTepeH HaBUraumMoHHbIWM NpuHUMNn goctyna K b (B ntobo MOMEHT BpeMeHU
BblaensieTca "TekyLasa sanuck", ¢ KOTOPOW HaYMHAETCA BbINoNHeHWe onepauun ¢ bl1).

3. B kadecTBe MHTepdenca NpUMeEHANTMCb 0DbIYHbIE A3bIKM NPOrpaMMmMpPOBaHNSA, paclunMpeHHble PyHKLUNAMMN
paboTel ¢ B1, noaTtoMy 3agada ontuMmusauum goctyna Kk b Bosnaranack Ha nonb3oBaTens.

4. 3TN CUCTEMbI UCMONbL30BANNCh B TEYEHNUE MHOIMMX NET, HAaKoNun roomagHblie ©a3bl AaHHbIX U HEKOTOpPbIe
N3 HUX NCNOJb3YKTCA A0 CUX NOP, NO3TOMY aKTyalibHa npo6ne|v|a COBMECTHOIO NCnosrib3oBaHNA PaHHUX U
COBpPEMEHHbIX CUCTEM.

5. Vcnonb3oBaHue 6onee CrnoXHbIX BHYTPU3AMNMUCHBIX CTPYKTYP AaHHbIX.

PaccmoTpum nocneaHiorn ocobeHHOCTb 6onee nogpobHo. 3anuckro 06bIMHO Ha3bIBAKOT ANIEMEHT CTPYKTYPbI
AaHHbIX. PasnnyatoT 3annucu ¢ IMHEMHOW CTPYKTYPOU U nepapxmyeckon. B nepsom crnyyae 3anncb
COCTOMUT U3 aTOMapHbIX ANEMEHTOB (Norien), KoTopble cneayT OAUH 3a ApYruM. Takne 3anucm xapakTepHbl
ANSA pensumMoHHbIX 6a3 AaHHbIX.



Bo BTOpOM crniydae B cocTaB 3anncy MOryT BXOAUTb COCTaBHble eaunHuLbl nHgopmaumn (CEN): BekTopsbl
(maccumBbl); noBTOPSAOLWMECS rpynMnbl (KOrda B 3anvMcu NpucyTCTBYET HECKONbKO ak3emnngapos CEWN,
COCTOSALLNX N3 Pa3HOTUMHbBIX 3fIEMEHTOB), HEMOBTOPAIOLLMECS COCTaBHble eOUHULbI MHpopMaLmn.
Hanpumep: B coctas 3anucu COTPYOHWUK moryT BxoauTb npocTble anemeHTsl (TabHomep, ®amunus),
BekTop MHOCTpA3LIKK, noBTopstowasnca rpynna MNocnyxHonCnuncok (dataHasHaveHus, [laTaYBoOnbHEHUS,
MectoPaboTbl, [JormkHOCTb) 1 HenosTopstowasncs rpynna Agpec (Ffopog, ynuua, oM, KBapTMpa, UHAEKC).
CroxHas CTpyKTypa 3anucen xapaktepHa Ana HepenaunoHHblx B,

7.1. Cncrembl, OCHOBaHHbIE Ha UHBEPTUPOBAHHbLIX CMUCKaX

TunuyHbiMM NpeacTaBuTeENAMU Takux cuctem aensTca Datacom/DB komnaHumn Applied Data Research, Inc.
n Adabas komnaHun Software AG. OHM NPpUMEHSIOTCS, Kak npaBuio, Ha 6onblmnx IBM dumpmbl IBM. basa
AaHHbIX HA MHBEPTUPOBAHHbIX CANCKAaX MNOXoXa Ha pensunoHHyto bBll, To eCcTb Takke cocTomT 13 Tabnuy,
OTHOLUEHWNIN, OHAKO eCTb BaXXHbl€ OTIINYUA:

* [OMYCKaEeTCs CroXHasi CTPyKTypa aTpubyToB (HE aTOMapHOCTb);

* CTpOKM Tabnuu (3anucun) ynopsigodeHbl B HEKOTOPOW NocreoBaTenbHOCTU, KaXa0W CTPOKe
npucBanBaeTCs YHMUKaNbHbIN HOMEP;

* nosfib3oBaTtesib MOXET ynpaBiATb JIOTM4EeCKMM NOPAAKOM CTPOK B Kakaom Ta6n|/|u,e C nomMouwbio
cneunanbHOro MHCTpyMeHTa - UHOEKCOB.

HekoTopble aTpmbyTbl MOryT ObiTb 06bSABEHBI MOUCKOBBLIMU, AN KaXXO0ro U3 HUX CO34aeTcsl MHOEKC,
KOTOPbIN COOAEPXKUT YNOPSAOYEHHbIE 3HAYEHMS KNKOYEN 1 yKasaTenn Ha COOTBETCTBYIOLME 3annc OCHOBHOM
Tabnuubl (MHBEPTUPOBAHHbLIN cnncok). Ecnn Tabnuuy TpebyeTcs ynopagounTb MO HECKOSTbKUM KtovaMm, TO
CO30a€eTCs CTOMbKO e MHOEKCOB. Bo3aMOXXHa yCTaHOBKa CBA3M Mexay Tabnvuamun no tem atpmbyTtam,
KOoTopble Oblnn 06bsABNEHBbI NOUCKOBBLIMU.



MopnepkuBatoTca ABa Kracca onepauuin Haa AaHHbIMU:
* MOWCK agpeca 3anuncu No HEKOTOPOMY NMyTU AOCTYMNa U HEKOTOPOMY YCIOBUIO,

* oOHOBMEHME, vyoaneHune unm BbI60pKa 3aruncu ¢ 3agaHHbiM agpecoMm.

OOCTOUHCTBO pacCMOTpEHHOIo MeToa NOCTpPOEeHNA ©asbl JaHHbIX:

» Bonee GbICTPbLIV NOMCK N0 cpaBHeHuto ¢ PB[ (0cobeHHO NOUCK YHUKaNbHOW 3anncu No HECKOSTbKUM
YCroBUSAM),

* BO3MOXXHOCTb XpaHEHUsI ANEMEHTOB JaHHbIX CO CITOXHOW CTPYKTYPOW.

HepnocrtaTok moaenu - OTCYTCTBME CTpOroro MateMatn4eckoro annaparta, oTcCytcteBue cpeacTts A4

onucaHunsa orpaHnYeHnn LenoctHoctn B[], oTcioaa - 6onblwasa TpygoeMKOCTb NPOrpaMMMpoBaHms 3anpocoB
kK BI.

NMPUMEP.

OcHoBHasa Tabnuua:

Anapeca HNmena cTon6uos (mo.s)
3anuce Howmep 3auetku damuiug I'pyrma
400 5 Ycaues 95el
500 3 ITukyn 95el
600 2 Cenus 96e2
700 6 ApOy3 95el
800 7 VYcaues 98¢l
900 1 ITukyn 98el




NHaoekcsl n MHBEPTUNPOBaAHHbIE CIMUCKN:

Anpeca 3anucei
Kirouesoii aTrpudyr HNupexc (MHBEpPTHPOBaHHbIE CIIUCKH)

damunust Ap0Oy3 700

[ukyn 500, 900

Cenus 600

VcaueB 400, 800
['pynma 95el 400, 500, 799

96e2 600

98el 800, 900

Hanpumep, ona novcka 3anucen no ycnosuto ®amunna ="IukynuH" n MNpynna = "98e1" npocratoyHoO HanTu
nepeceyeHmne CnnMckoB C COOTBETCTBYIOWMMM NHAEKCAMK: agpec nckomon 3anucu = (500, 900) * (800, 900)
= 900.

7.2. Uepapxunyeckana moaernb

TunnyHbIM, Hanboree N3BECTHLIM U pacnpoCTPpaHEeHHbIM npeacTasuTenem sasensgetcs Information
Management System (IMS) conpmbl IBM. NepBas Bepcua noasunack B 1968 r., 4o cux nop
nogaepXmnBaeTcd MHOro 6as gaHHbIX, YTO CO3[aeT CyLeCcTBEHHbIE NMPobrnemMbl C MepexogoM Kak Ha HOBYIO
TexHonoruno b1, Tak U Ha HOBYIO TEXHUKY.



CTpyKTypa AaHHbIX

Nepapxndeckaa B[] cocTouT n3 ynopagodeHHOro Habopa CTpyKkTyp 3anucen, Kaxkgasa CTpykTypa MMeeT BUA
nepesa. [lepeeoM HasbiBaeTCA CBA3HbIM HEOPUEHTMPOBAHHBIN rpadd, He coaepXXallunin LMKoB. BeplwuHbl
Aepesa HasblBatoTcs y3r1amu. OguH N3 y3noB, KOTOPbIN HAXOAUTCA HA CaMOM BEPXY Mepapxuu, HasblBatoT
KopHeMm. OcTarnbHble y3rbl Ha3blBalOTCH MOPOXOEHHbLIMU (MOMOMKaMU) U CBA3aHbl TaK, YTO KaXabln y3en
NMeEET NCXOOHbIN, Haxoaawmnca Ha 6onee BbICOKOM YPOBHE nepapxun (rnpedok). Yanbl, He umeroLmne

NOPOXAEHHbIX, HA3bIBAOT JIUCMbSAMU. Bece ak3eMnnsapbl y3na - NoToMKa, MMetoLme obLero npeaka,
Ha3bIBalOT 6/1U3HEeyamu.

PaccmoTtpum npumep nepapxmdeckon bl (puc.7.1).

Orgen Or.mfn
Homep | Haseame | omg 3aprinamst |15 | Mmawossst | 5000 | —
Hauamsux Havampxux
TafHomep | $HO [ Tenegon M [ 15 | Cugopos [325  |4—
CoTpymunxn
o o0 Tom ] [t
3 | degopor | 1000

Puc. 7.1. Cxema nepapxumyeckon B[] n ogmnH ak3aemnnap gepesa

3necb OTaen aBndetca npegkom ans ysnos HavyanbHuk n CoTpyaHukn, a HavansHuk n CoTpyaHUKM -
notomku yana Otaen.

Kaxxgomy y3ny COOTBETCTBYET CBOS CTPYKTypa 3anuncen. Hanpumep, B yane Otaen 3anvcb coaepXuT nons
Homep, HassaHue, ®oHg 3\n.



Mexay y3anamu nogaepXmBaroTcs CBA3N.

CnpaBa nokasaH 0guH 3K3eMNSsip AepeBa, coAepKallnM KOHKPETHbIE AaHHble AN nNnaHoBOro otaena. [ns
ApYyroro otaena CTpouTCs ApYron 3K3eMnniap gepeBa C Takom Ke CTPYKTYPOW.

[ns oTtobpaxeHus apyron nHdopmMaumm o NpeanpusaTM MoryT ObiTb MOCTPOEHbLI APYrMe TUNbl AEPEBLEB.

MaHVInynVIpOBaHVIe AdaHHbIMMA

MNpyMepaMy TUNMYHBIX ONEPaTOPOB MaHUMYNMPOBaHUS NepPapPXUYECKU OPraHN30BaHHBIMWU AaHHBIMU MOTYT
ObITb CneayoLwme:

HanTtu ykasaHHoe gepeso b/l (Hanpumep, nnaHoBbIM OTAEN);

[MepenTn OT O QHOroO AepeBa K ApYyromy;

[MepenTn OT OQHOrO y3na K gpyroMy BHYTpU AepeBa (Harnpumep, OT oTaerna - K nepBoMy COTPYLAHUKY);

MepenTn OT ogHOro y3na kK Apyromy B nopsigke obxona nepapxuu;

BcTaBuTb HOBYIO 3anuMcb (IK3eMNNSp y3na) B ykaszaHHYH No3uULmIo;

Yoanutb TeKyLLY 3anuch.

OrpaHM4YeHUs1 LeNOCTHOCTU: HNUKaKoW MOTOMOK HE MOXET CyLLecTBOBaTb 6e3 cBoero poautens. OgHako
aHanorM4yHoe ycrioBme LernocTHOCTU MO CCbinkam Mexay y3namu, He BXOASALMMY B OAHO OEPEBO, He
noaaepXXuBaeTcs.

[OocTOMHCTBa MepapxmM4yeckon Moaenu:

* MPOCTOTa N eCTECTBEHHOCTb MNMpeactaBrieHnA SKOHOMUYECKUX OaHHbIX;,

* MUHUManNbHbIN pacxoa namMm4aT No cpaBHEHUIO C APYTMMU MOOENAMMN.



HenocTaTku nepapxmieckon Moaenu:

¢ CJTOXHOCTb OTO6pa>KeHVIFI cBsaszen M : N 6e3 YBEJTMYEHUA N30bITOYHOCTU
¢ CJIOXHOCTb BKITHOMEHUA VIHCbOpMaLI,I/IVI O HOBbIX 0OBbEKTax n vyoaneHund yctapesLlnx gaHHbIX;

* OOCTYN K AaHHbIM BO3MOXEH TOJIbKO Yepe3 KOpeHb AepeBa, clieaoBaTesibHO bonbLioe BpemMA nomcka
OdaHHbIX O HEKOTOPbIX 3anpoCcoB.

PaCCMOTpVIM nepevyncrieHHble HeoCTaTKU Ha NpumMepe.

[MocTpoum nepapxmyeckyto B[l o npenogasatensx, CTyaeHTax U caade 3k3aMeHoB Mo pasHbIM ANCUMNIHAM
(pnc. 7.2)

i IpenogapaTeme | i HMucipoomsa

CryaeHT

Puc.7.2. lcxonHas ER-mopenb
MoXXHO BblAENUTL ABa BapuaHTa B COOTBETCTBUM C TEM, KAKOM OOBEKT NPMHATL 3a KOPEHb AepeBa:

1. KopeHb gepeBa - npenogasaTterib.
o lNpenopasatens (Koa_np, PUNO_np, Y. 3BaHne, kadeqpa)

l

o CtypeHT+gucumnnuHa ((N_sa4, PO _crT, rpynna, gucuunnnHa, gata_9sK3, oLeHKa)



Mony4yeHHas B[] ynobHa onsa npeacTaBneHns AaHHbIX O NpernofaBaTensax, Ho HeyaobHa Ana npeacTaBneHns
cBefleHunin 06 ycrneBaeMoCTU CTYIEHTOB: ecnv npenoaasartenb X yBONuUIics, To Heobxoaumo nHopmMaLmio o
HeM yganuTb u3 B, npu aToM yoansaoTca 1 NOPOXAEHHbIE 3anucuy, creaoBaTenbHO TepseTca Hdopmaums
06 ycneBaemocCTu CTYAEHTOB.

2. KopeHb gepeBa - CTyadeHT

o CtygeHT (N_3a4 , PUO_cT, rpynna)

o ucumnnuHa+npenogasatens (Koa_np, PO _np, 3BaHune, kadenpa, oucumnnuHa, gata_ak3, OLeHKa)

[MocTpoeHHas mogenb No3BonsaeT ObICTPO HAXOAUTb MHPOPMaLMIO O CTyAeHTax (Hanpumep, o caaye
9K3aMeHOB MO pasHbIM AMCUUNIIMHAM), HO He yaobHa anga Toro, Ytobbl y3HaTb MHOpMaLnio O
npenogasartensax. Hanpumep, ecnv npenogasarerb He NPUHMMAET 3K3aMEHOB UNU ywen B ANUTeNbHbIN
OTNYyCK, TO MH(popMaL Mo O HEM Henb3s BKNoUnTL B Bl. Kpome Toro, nHgopmauusa o npenogasarerne X
AybnnpyeTtcsa cTONbKO pas, CKOMbKO Yy HEro CTyAEeHTOB.

Mepexon ot nHcponornyeckon Moaenm K uepapxmyieckomn b

MeToauka nepexoga kK nepapxuyeckon b moxeT 6bITb pasnuyHoi. OguH 13 cnoco6oB onncaH B y4ebHuKke

[71.

PaccmoTpum 6onee npocTyo MeToauky, naes KoTopon COCTOUT B TOM, YTOObI MOCTPOUTL AepeBo Ha rpade
NHpoNormyeckon mogenu. Taknx gepeBbeB MOXET BbITb HECKOSBKO. [1pn 3TOM KOopeHb AepeBa - y3er, B
KOTOpPbIA HE BXOOAT AYrv (€CNM TaKoro yana HeT, TO crnefyeT BBeCTU ero). YacTb CBA3en HyXXHO yaanuTb U
3aMeHUTb X COOTBETCTBYIOLLNMU aTpnbyTammn 06bEKTOB.



Cnucok aTpnbyToB Kaxaoro yana onpenensercs Tak:

* NMepeyvHncrnarTcd BCce anI/I6yTbI NOHATUA KpOME TEX, KOTOPbIE NpUuHaasiexart BbllWeCTOoALWNM Y3IiaMm,

« fobaBnsaTCA aTpmbyThl AN MOAENMPOBaHNS CBA3EN, IBHO HE OTPaXXEHHbIX B CTPYKTYpe AepeBa.

[y6nupoBaHune atpnbyToB B y3nax No3BondeT otobpasnTb peanbHble CBA3U, HO yBennuneaet oobem b[l.

Mpumep. Paccmotpum ER-mopens dpakynesreTa (Ha pyc. 7.3 nokasaHbl CBA3U TMNa "ABNAETCH YacTbio" U
npoLecc caavm 3K3aMeHOB N YTEHNS NEKUMN).

Paxyms TET
Kogd B

Iexas

il

JHcuHmIHHA
Koall -
Hassarme
Cenectp

Puc. 7.3. ER-mogenb hakynsreTta



MOXXHO NOCTPOUTL HECKOJSTbKO BapnaHTOB nepapxmudeckon b, Hanpumep - puc.7.4.

Cryment
Paxynprer | Ipynna Magan
Kog® Koal'p. U0
I exan KammCryg A
Apec
Temn. JlexTopeI
4 M CI I HET i
JlexTop JHCuHITHHA Sx3aniex
Kogll Kozl] TaTa
PHO Hazearme IOLeHKa
Il oCKHOCTE Cenectp ozl
[ pyToe! [ pyTos! Foall

Puc. 7.4. BapnaHT nepapxmdeckomn mogesnm

B kauyecTBe KOpHs BbiOpaH y3en “@akynesteT”, Tak Kak Bce ayrn Bbixogdat ua Hero. ObpaTtute BHMMaHue, Kak
N3MEeHWNCs coctaB aTpuMbyToB B y3nax gepesa: AobaBneHbl BHELLHME KINIOYN BMECTO pa3opBaHHbIX CBA3EN
TMna 1:M (Hanpumep - B y3ne Ok3aMeH). BmecTo yganeHHbix cBssen M : M gobaBneHbl BEKTOpHbIE aTpubyThl
"MNekTopbl" n "Oucumnnuubl” B yane pynna; atpubyT "Ipynnel" B y3ne JlekTop, atpmnbyT "lpynnbl" B yane
Aucunnnuua. Hannuo gybnuposaHue nHpopmaunm, KoTopoe MOXHO YMEHbBLLUTL, HO TOrAa YCIOXHUTCS
obpaboTka 3anpocos Kk b/1.

Ecnun koHkpeTHasa CYB[] He gonyckaeT CrnoXHbIX BHYTPU3ANUCHLIX CTPYKTYpP, TO NPMAETCS BBOAUTL
AONONHNTENbHbIE Y3Ibl AepeBa NMMBO NpeHebpeyb HEKOTOPbIMU CBA3SAMW B KOHLIENTYaribHOW Mogenn, To eCTb
NOTEPATb YacTb MHpopMaLMM O NpeamMeTHOM obnacTu.

7.3. CeTeBasa Mogenb AaHHbIX

OTnunyne ceTteBon MOOENM OT MEPaPXMYECKON 3aKNYaeTcsl B TOM, YTO B CETEBOW CTPYKTYpe ntoOon anemMeHT
AaHHbIX MOXET ObITb CBA3aH C NobbIM APYrMM, TO eCTb nepapxmyeckas Moaernb siBAsSeTCA pa3HOBUOHOCTLIO
CETEeBOMN.



Pa3nnyatloT NPoCTYIO U CINOXHYH CETEBYIO CTPYKTYPY. B mpocmoli cemeeoli cmpykmype mexay CXOOHbIM
1 NOPOXAEHHBLIMM y3namu peanuayetcs cBssb 1:M. CrioxHolU cemeegoli cmpyKkmypoli HasbiBalOT TaKyo
CXemy, B KOTOPOM NpUcyTCTBYeT XoTsA Obl ogHa cBsidb N : M.

B HacToswee Bpems 6onbwmnHcTBo CYB[ nogaepxmBatoT TONMbKO NPOCTbIE CeTEBbIE CTPYKTYPbI. Takue
cuctemsbl HasbiBatoT CYB[] ¢ paBHONpaBHbIMU (OAHOTUMHBIMKW) dhannamn. TUNNMYHBIM NpeacTaBUTeENeEM
asnsietca Integrated Database Management System (IDMS) komnanum Cullinet Software Inc.,
npegHasHavYeHHasa a51si UICNoNb30BaHNA Ha MallMHax OCHOBHOIO Kracca upmbl IBM nog ynpaesneHnem
BoMbLNHCTBA ONepauUnoOHHbIX CUCTEM. APXUTEKTYpa CUCTEMbI OCHOBaHa Ha npeanoxeHusx Komuteta no
Aa3blkam nporpammmpoBaHus Conference on Data Systems Languages (CODASYL). B ganbHenwem Mol
B6yoem nonb3oBaTbCs TepMmuHonormen, npuHsaton B8 KOOJACWUIT.

OcHoBHaga KoHCTpyKuma ceTeBor moaenn aaHHbix KOOACWUI - Habop (puc.7.5).

i e Ha6op - 310 noMMeHoBaHHOE ABYXYPOBHEBOE AepeBo, KOTOPOoe peanuayeT
| CBS3b MEXY 3anncaMMU ABYX TUMNOB: BNajenbLem Habopa 1 YneHoM Habopa.
[ s ] PaspewatoTcs Tonbko cesan 1 : M unu M : 1, Ho cBsian M : N B sBHOM Buae
v He NoAAepPX1BaloTCS.

Daimr - uneH

Puc. 7.5. 'pacmnyeckoe
npencrasneHne Habopa

[lna kaxgoro Ha6opa, yCTaHaBlIMBakOLLEero CBA3b MeXay npeakom P 1 notomkomMm C O0MKHbI BbINOSTHATHCS
ABa yCIioBUA.

1. Kaxabin ak3emnnap P saBnsetca npegkomM TOMNbKO B OAHOM 3K3emnnisipe Habopa;

2. Kaxgpbin ak3emnnsap C aBngeTcs NOTOMKOM He Bornee 4yeMm B 04HOM 3k3eMmnnsipe Habopa.



OcHoBHble cBOMCTBa Habopa:

Habop umeet nms,
B Ka)kJOM Habope ToNbKO OAMH Bnagened,

B KaxgoM Habope 0, 1 nnn HeckornbKO YNEeHOoB,

Habop CyLLIECTBYET, TONbKO ECIK CYLLIECTBYET 3annch - Bnaaernel,.

MOCKONbKY Habop UMEET UMS, TO Ba IK3eMnnspa 3annucu MoryT ObiTb B pa3Hbix Habopax,
9K3EeMNIIAP 3an1cy MOXET BXOAUTb TONMbKO B OAWH 3K3eMnnsip Habopa AaHHOro Tuna.

B obuiem cny4vae kaxabin Habop - ato Bxoa B b[;

C nomoLL b0 HaGOPOB MOXHO CTPOUTbL MHOFOYPOBHEBbLIE IEPEBbLSA U NPOCTbIE CETEBLIE CTPYKTYPbLI. Tak Kak
POIb 3anncu XXecTko He PUKCUPYETCS, TO B 0AHOM Habope 3anuck (daiin) MoXeT ObiTb YNEHOM, a B IPYrom
BragenbLem, MO3TOMY Takas MOAENb U Ha3blBAETCS MOAENbIO C paBHOMPaBHbIMU dannamu.

B ceTteBbix Mogensax peanbHbix CYB[ 3anMcb MOXET MMETb fobyo CTPYKTYPY, Hanpumep, NpocTyro
NNHENHYIO, KaK B pensaunoHHon B, nmbo 6onee crnoxHyto, BKAOYas MacCcuBbl, Fpynnbl, MOBTOPSHOLLMECS
rpynnbl. COBOKYNHOCTb O4HOTUMHbIX 3anuncen obpasyeT ghalisi, a COBOKYNHOCTb ¢haninos n Habopos,
ONUCaHHbIX B 0gHOM cxeme, obpasyeT cemesyro B/. [lJonyckatoTcs N30nnMpoBaHHbIE, HE CBA3aHHbIE C
Apyrmmu, panneol.



PacoTaloT B oTAene

OTaen C OTR YA HMKK HavanbHWK

COCTOMT U3 COTPYAHUKOB

HMMeeT HavyanbHUWKa
Puc. 7.6. Npumep ceteBon cxembl B

Tunbl HabopoB

B 3aBucmmocTn ot cnocoba hnanyeckoro XxpaHeHUs pasnmyaroT O4HOUSIEHHbIE, MHOTMOYSIEHHbIE U
CUHrynspHble Habopbl. OOHOYIeHHbIU Habop BKNOYAET TONBbKO OAMH hann - YneH (puc.7.7a).
MHo2ousneHHbIe HabopbI COCTOAT U3 Tpex 1 bonee cdannos (puc. 7.76), cuHaynsapHbIU Habop - 3TO
ocobbI HAabop, B KOTOPOM BragenbLeM ABASETCA cuctema. B kaxxgom cMHrynsapHom Habope Bcero oauH
ak3emnnsap. CuHrynapHole Habopbl Yalle BCEro NpUMEHSTCS, YTOObI NOMYy4YnTb 4OCTYN KO BCEM 3annCaM
danna - BnagenbLa, a Takke 4Tobbl 00beaNHUTL 3annucK, He MMetoLLMe BnagernbLa.

IpenogasaTem Bnageney

[ YuTaeT Je KIpm ] [ PaboTtaer Ha ] H 860pbl
Aucipmunara Kadezpa YneHsl
d
CryaeHT
[ ATTecTarma ] 5
"-..“
ITocenjaemMocTs
YernesaeMoCTE

Puc. 7.7. lNMpumepbl 0ogHOYNEHHOrO (a) U MHorovneHHoro (6) Habopos



OToG6paxeHne NHPONOrM4ecKon Moaenu B ceTeByr0 MoAesb AaHHbIX

[Mpouecc gaTonormyeckoro NPoeKTUpoBaHus ceteBon bl oTnnyaeTcsa oT TakoBOro Anga penaumoHHbix b
TeM, YTO HeobXoanMO SBHO 3adaTb HAbOPbI Kak Modenun ceasen Mmexay obbekTamu. Ecnmn cTpykTypa Kaxagomn
3anucu canna nuHenHas (Kak B pensaunoHHon b1), To Ha 3TOM OTNNYKNA U KOH4YaroTCA. Ecnn cTpykTypa
3anuncen cnoxHas, To CBA3M Mexay obbeKkTamn MOXXHO 0ToBpasnTb ABYMA NyTAMU: Kak Habopbl (CBA3K

MeXay 3anucamMmn) N Kak CBs3u BHYTPU 3anucen dganna.
MoHaTHe TMHYHOCTE (@MO Tab_MNe, uH_A3, agpec, oeTu)

CITyaK 1 \_ cmydar 3: geTH (poad,
BO3pAacT)
cmygait 2: agpec = Hugexe+

ropogt ymmia + gom

Puc. 7.8. lNMpumep BbiBOpa CROXHbBIX BHYTPU3ANUCHbLIX CTPYKTYP
BHyTpm3anncHble CNOXHble CTPYKTYPbl pEKOMEHAYETCS NPUMEHSATb B crieayrowmx cny4yasax (puc. 7.8):
1. Ecnun o6bekT (MOHATME) MMEET MHOXECTBEHHbIE CBOUCTBA;

2. Ecnun ob6bekT nmeet coctaBHble CBOWCTBA;

3. Ecnu cBasu mexay obbektamu 1:M, rae M - HeBENMKO N 06BLEKT He CBA3aH C APYrMMU OObeKTamMm.

B octanbHbIx criydasx kaxaoe noHatue ER- mogenu npeacraBnseTca oTaenbHbIM dansiom.

KoHTponbHble BONpocChl



