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Bonpochbl nekuum:

. Mopenu AaHHLIX

. PenaumoHHas mopenb AAGHHBIX

. "HpopmaumoHHO - noruveckas mogenb
npeameTHou obnactu






OcHOBHbIE TepMUHLL U OonpeaesieHUus

Moaenb AaHHbIX — 3TO (hopMaribHasa Teopus
npeAacTaBrieHNA U 06paboOTKM AaHHbIX B CUCTEME
ynpaBrneHua 6asamu gaHHbIX (CYB[), kKoTopas BKntovaer,
no MeHbLewn mepe, Tpu acnekra: [TOCT 20886-85]. Mopenb
AaHHbIX BKOYaeT TPU acnekTa:

1) acnekt cTpyKTypLI: MeTOAbI ONUCAHUA TUMOB U
noruveckux CTpyKTyp AGHHLIX B 6a3e AAGHHLIX;

2) acnekT MaHUNYNALUUU: MeTOAbL MAHUMYNUPOBAHUA
AQHHBIMM;

3) acnexT UenNOCTHOCTU: MeTOALL ONMUCAHUS U MOAAEPKKU
UenocTHocTU 6a3bI AQHHbLIX.

3. Koan. «Moagenu gaHHbIX B ynipaBrieHUn 6a3samMmum gaHHbIX»



Moaenb aaHHbIX 2 Mopaenb (cxema) 6a3bl AGHHBLIX

dHaJIOr'M4YHO TOMY, 4TO

S3bIk nporpammuposaHusa z TTporpamma

Moaenb AaHHbLIX — 3TO abcTpakTHOe, caMmoA4oCTaToO4YHOe,
riorn4yeckoe onpegeneHue o6bLEKTOB, onepaTopoB U NPOUUX
3NEeMEHTOB, B COBOKYMHOCTWN COCTaBIIAIOLWMNX aOCTPaAKTHYO
MaLIMHY AO0CTYNa K AaHHbIM, C KOTOPOM B3auMoaencTByeT
nonb3oBaTenb. ATU 06bEeKMbI M0380JIsIFOM Modesiuposamab
cmpykmypy OaHHbIX, a oriepamopbl — rnoeedeHuUe OaHHbIX.

Kaxpasa Bl n CYBJ]l ctpoutca Ha OCHOBe HEKOTOPOU
SIBHOW U Hes1IBHOU MmoAaenu aaHHbIX. Bce CYB/,
NMOCTPOEHHbIe Ha OOAHON U TOU Xe MoAenun OaHHbIX, OTHOCAT
K ogHomy Tuny. Hanpumep, ocHoBou pensiuMoHHbIX CYB[
ABNSAETCA pensaumoHHaa moaenb OaHHbIX, UepapXmnyecKnx
CYB[l — viepapxuyeckasa Mmogerib AaHHbLIX U T. 4.



Mopenb AGHHBLIX COCTOUT U3 TPEX YACTEeU:

1. Habop TMNOB CTPYKTYp AGHHLIX.

2. Habop oneparopos unu npasun BLIBOAA, KOTOpbLIE
MOryT 6bITb NpUMeHeHbI K NHO6LIM NpaBUSIbHBIM
npumepam TUNOB AGHHLIX, NepeuyucneHHbrx 8 (1),
yTobbI HAXOAUTL, BLIBOAUTL UNU
NpeobpasoBLIBATL UH(POPMALIUIO, COAEpXAaLLyHOCS
B NIFOOLIX 4aACTAX 3TUX CTPYKTYp B NHOOLIX
KoMbuHaLuax.

3. Habop obuwmx npasun LenOCTHOCTU, KOTOpbIie
NpAMO UNU KOCBEHHO onpeaenatoT MHOXeCTBO
HenpoTUBOPEUYUBLIX COCTOAHUU 6a3bI AQHHLIX
u/VnNu MHOXecTBO U3MeHeHUN e€ COCTOAHUA.



Tunsr cTpykTyp AaHHbLIX. Bepcua CODASYL

CTpykTypusaumsa AaHHbIX 6asupyerca Ha UCNOMNb3OBAHUMU
KoHuenuuu “arperaumn’ u "obobueHua". OamH U3 nepsbIX
BAPUAHTOB CTPYKTYpU3aALIMU AGHHLIX 6bIN NpeanoxeH
Accouuaumven no assikam ob6paboTku AaHHLIX

ONeMeHT || Arperar | EEEN | baza
JTAHHBIX JTAHHBIX |,, 3amuce Habop JTAHHBIX

AnNemeHT AAHHLIX - HauMeHblaa NouMeHOBaHHaa
eAVMHULUGA AAHHBIX, K KoTopou CYB][] moxer
obpaliatbca HenocpeACTBEHHO U C MOMOLbHO KOTOPOU
BLINOSIHAETCS NOCTpOeHUe BCeX OCTASNbHLIX CTPYKTYp.

Ona kaxaoro anemeHTa AAGHHLIX AOSIXKHLI 6bITb
onpegerieHbI Ha3BaHUe U TUN.



Bepcua CODASYL. Arperatsr

Arperar AGHHLIX - NOUMEHOBAHHAS COBOKYMHOCTb
3N1eMeHTOB AAHHLIX BHYTPU 3aNUCU, KOTOPYHO MOXHO

paccmaTpusaTtbh Kak eauHoe Lienoe. Arperat moxeT ObITb

NPOCTEIM (BKNFOMAFOWMM TOJSbKO 351eMEeHTbI AAHHLIX,
pPUC. a) U COCTAaBHLIM (BKNHOYAGIHOWUM Hapaay ¢
3NeMeHTaMU AGHHLIX U Apyrue arperatsI, puc. 6).

A(<na3zBanume>) — arperar JaHHBIX

A(mara)

YU CJIIO

MECSIT

rona

a)

A(npeanpusrtue)
/ \
HA3BAHUE A(aapec)
MOYTOBBLIN rOPOX YIIALA U

WHIEKC

IIOM

0)

AOna kaxporo arperara A0SsKHLI 6bITb ONpeAeneHbr

HasBaHWe U CTPyKTypa.



Bepcua CODASYL. 3anuch

3anucb - NOUMEeHOBAHHAA COBOKYMHOCTb 3/1eMEeHTOB AAHHBLIX
WU 351eMeHTOB AGHHLIX U arperaros. 3anucb - 3TO
arperar, He BXOAAWMUU B COCTAB HUKAKOro ApYroro
arperara; OHa MOXeT UMeTb CNOXHYO UepapXudecKyro
CTPYKTYpPY, MOCKONbKY AOMYCKAeTCa MHOroKpatHoe
npumeHeHue arperaumm. Pasnuuarot Tun 3anucu (ee
CTPYKTYpPY) U 3K3eMNnnap 3anucu, T.e. 3anuchb C
KOHKPETHbIMU 3HAYEeHUAMU 3riemMeHTOoB AaHHLIX. OAHa 3anuch
onucbIBaeT CBOUCTBA oAaHOU cylwHocTu TTO (3ksemnnsapa).
UHoraa tepmuH “3anuce” sameHaroT TepmuHom “rpynna’.

TTpumep 3anucu Tuna "CotpyaHuk":

Nermponycka| A(@MO)| Hara  |[lacmopt|Ilon| Homep |[[lomxHocTs |Oxnan |A(aapec) | A(Tenedonsr)
POXKICHUS oTAeIA

dbavutus| | ums | |0TIECTBO NOYTOBBIN
WHICKC

ropos | |yIMia, 1oMm,
KBapTHpa




Bepcusa CODASYL. Habop. basa aaHHbIX

Ha6op (wnu rpynnosoe otHolweHue) - NnoumeHOBAHHAs
COBOKYNHOCTb 3anuceu, obpasyrouwmx AsyxyposHesyHO
uepapxuudeckyro cTpyktypy. Kaxasiu tTun Habopa npeactasnser
cobou ceasb mexay ABYMSA UNMU HECKOSIbKUMU TUMAMU 3aNUCEWn.
Ona kaxporo tuna Habopa oauH TUN 3anucu obbasnseTcs
Bnagenblem Habopa, octanbHbeIe TUMLL 3aNUCU 06BABNAOTCA
uYneHamu Habopa. [ina rpynnoBoro oTHOWeHUs TaKke pasnmu4yaroT
TUN U 3K3eMnnap.

$parmeHT Anarpammer baxmaHa ana b1 "Topoa':

I[MTOJIMKJIMHUKHA OPI'AHU3ALINN
/:[chchepnsauHN / paboTaror
POV (PemonTHO-

KHUTEJIM AKCIUTyaTallHOHHBIC YITPABICHHUS )

POKUBAIOT /
00CTyKHBAIOT

KBAPTHUPBI

basa aAaHHLIX - NOUMeHOBAHHAs COBOKYMHOCTb
3K3eMnNapoB rpynn U rpynnosbIX OTHOWEHUU.



Onepauuu Haa AGHHLIMU

Mopenb aaHHBLIX OnNpeaenseT MHOXeCTBO AEUCTBUUA, KOTOpLIe
AOMNYCTUMO NPOU3BOAUTL HAA HEKOTOpoU peanusauueu bl ansa ee
nepesoAa U3 OAHOrO COCTOSHUA B Apyroe. 3TO MHOXeCTBO COOTHOCAT
C A3bIKOM MaHUNynupoeaHusa aaHHIMU (Data Manipulation Language,
DML).

Nrobas onepaums Haa AGHHLIMU BKNOYaeT B ceba cenekuuro AAGHHLIX
(select). Ycnosue cenekumm - 310 HeKOTOpLIU KpuTepuin oTbopa
AQHHBIX, B KOTOPOM MOTYT 6bITb MCMOJSb3OBAHLL SIOrUYecKas no3uums
3NeMeHTa AGHHLIX, ero 3HayeHue U CBA3U MeXAy AGHHBIMU.

TTo TNy NpousBOAUMBIX AEUCTBUK PasnNUYAloT creaylolme
onepauuvu:

' UAEHTUPUKALUA AGHHBEIX U HaxOoxaeHue ux nosuuum B b[:
BbI6OpKa (YTeHue) aaHHbIX U3 b

 BKNFoueHue (3anucb) AaHHbIX 8 B;

yaaneHue AaHHbIX w3 b

 moaupUuKkaumua (usmeHeHue) aaHHbIx b[.

O6paboTka aaHHbLIX B B[] OCyllecTBNgeTca ¢ NOMOLWbIO nNpoLeayp
6a3bI AAQHHBIX - TPAH3aKUUIA. TpaH3akumeu Ha3bIBAOT ynopsAouveHHoe
MHOXecTBO onepauuuv, nepesoasawmx bl us ogHoro cornacosaHHoro
COCTOSHUA B Apyroe.



OrpaHuyeHus LIeNOCTHOCTU

OrpaHuyeHUs LUenoCTHOCTU - 3TO MPABUNA, KOTOPLIM AOSIKHBI
YAOBNETBOPATb 3HAYEHUS 3M1eMeHTOB AaHHbIX. OrpaHuyeHus
LIeNNIOCTHOCTU AenaTca Ha:

- ABHbIe (BKNFOMAOTCA B CTPYKTYPY 6a3bI AGHHBIX C MOMOLBO CPeacCTB
a3bIka KoHTponsa aaHHbIX (DCL, Data Control Language))

' HesiBHbIe (OnpenenaoTCa CAMOU CTPYKTYPOU AGHHLIX).

Takxe pasnuuaroT cTatUdecKkue U AUHAMUYECKUe orpaHuYeHus
LenocTHocTU. Ctatuyeckue orpaHUYeHUa NPUCYLUU BCEM COCTOAHUAM
TTO, a avHamuuyeckume onpepnenaloT BO3SMOXHOCTb nepexoaa T10 u3
OAQHOrO COCTOAHUA B Apyroe.

3a BbINONHeHUeM OrpaHuYeHun LienoctTHocTu cneaut CYB[ B
npouecce ceoero pyHkUMoHuposaHus. OHa nposepseT OrpaHUYeHUus
LIeNIOCTHOCTU KAXABLIA pas, KOrAa OHU MOryT 6bITb HapylUeHbI
(Hanpumep, npu aobasneHUU AAHHBIX, NPU YAGNEHUU AGHHBIX U T.
n.), U rapaHTUpyet ux cobnroneHuve.

Takum obpasom, orpaHuuveHus LenNOCTHOCTU obecneyuBaroT
nornyeckyto HeNpoTUBOPEYMUBOCTb AAHHBLIX Npu nepesoge bl us
OAHOro COCTOSHUA B Apyroe.



Uepapxudeckas mogenb AGHHBLIX

— 3TO MoAernb AaHHbIX, rae UCNosib3yeTca npeacraBrieHue
Oa3bl AaHHbLIX B BUAe ApeBOBUOHOMU (MepapXmn4eckon)

CTPYKTYPbIl, COCTOALLEN N3 O0OBLEKTOB (AaHHbIX) Pa3fNNYHbIX
YPOBHEMN.

Mexay ob6beKkTaMu CyLlecTBYHOT CBA3U, KaXKAbIN OO bEKT
(NpeAOoK) MmoxeT BKN4YaTb B ce0A HECKOJNTIbKO 00LEeKToB
bonee HU3KOro ypoBHs (MOTOMKOB).

B nepapxuyeckom mogenn aBToMmaTn4ecku
noanepXXmBaeTcs LeNnoCTHOCTb CCbIJIOK MeXAay npeakamu u
notomkamm. OCHOBHOe nNpaBusio: HUKAKOU NOTOMOK He
MOXET cyLlecTBOBaTb 6e3 cBoOero pogutens.

TunnyHbIM npeactaBuTernieM (Haunbonee M3BECTHbIM U
pacnpocTtpaHeHHbIM) aiBnsaetca CYB[L IMS (Information
Management System) komnaHuu IBM. lMepBas Bepcus
cuctembl nosiBunacb B 1968 r.



Nepapxuueckas moaenb AAGHHLIX

K OCHOBHbLIM NMOHATUAM UepapxXnyiecKon CTPYKTYpbl
OTHOCATCSI: 3NeMEHT AaHHbIX (aTpuodyT), 3anuUchb,
rpynnoBoe OTHOLUEHUe.

ATpunbyT (3nemMeHT AaHHbIX) — HAMMEeHbLlas eaMHULA
CTPYKTYpPbI AaHHbIX. OObIYHO KaXXAOMY 35IeMEHTY Npwu
onucaHum 6asbl AaHHbIX NPUCBauUBaeTCA YHUKaNbHOE UMS.
Mo aToMy UMeHu K HeMy obpaLjaroTca npu oobpadoTke.
AnNeMeHT AaHHbIX TaKXXe 4YacTo Ha3bIBaloT NosieMm.

pynnoBoe OTHOLWEHUEe — nepapxmyeckoe oTHoLeHne
MeXxay 3anmcsamu aByx TunoB. Poautenbckasa 3anuchb
(Bnapeney rpynnoBOro oTHOLWEeHUs) Ha3blBaeTcA
MCXOAHOW 3anucChbio, a AoYepHUe 3anucu (YneHbl
rpynnoBOro OTHOWEeHUA) - NOAYNHEHHbIMM.
Uepapxuyeckasa 6a3a AaHHbIX MOXET XPaHUTb TOJSIbKO
Takune ApeBOBUAHbIE CTPYKTYpPbI.



Nepapxuueckas moaenb AAGHHLIX

3anucb — UMeHOBaHHasA COBOKYNMHOCTb aTpubyTOB.
Ucnonb3oBaHMe 3anucen no3BOSSieT 3a O4HO obpalleHue K ba3se
NOJIy4YUTb HEKOTOPYHO JTIOrMYECKN CBA3aHHYI0 COBOKYMHOCTb
AaHHbIX. AMeHHO 3anucu n3MeHsATCA, 400aBNAKOTCA U

yoanaiTca. TUn 3anucu onpegernsieTcsa COCTaBoOM ee aTpMOyTOB.

3K3€M|'|J'|$|p 3anMCun — KOHKpeTHasl 3arnMcCb C KOHKPeTHbIM
3Ha4YeHUemM I3JIeMEeHTOB.

Ha cxeme nepapxuyeckoro gepeBa 3anmcu npeacraBnfaloOTCS
BepLumMHamMum rpada.

OTaen

310 25 1250000

HauaneHKK | COTRYAHWIA \

1846 MeaHoE 33 24 WeaHoe 100000

83 CHaopOoE 100010




Nepapxuueckas moaenb AAGHHLIX

KopHeBasa 3anucb Kaxaoro aepeBa ob6si3aTenbHO A0MKHA
copgepxaTb KNMHOY C YHUKarbHbIM 3Ha4YeHueM. Knrouun
HeKOpPHEeBbIX 3anMcen AOMMKHbI UMeTb YHUKanbHOe 3Ha4YeHue
TONIbKO B paMKax rpynnoBoro oTHoweHus. Kaxaas sanucb
naeHTUdUUMpyeTCcs NOMHbIM CLUENNEeHHbIM KITH4YOoM, NoA
KOTOPbIM MOHUMaETCA COBOKYNMHOCTb KIl0Yen BCex 3arnuceu oT
KOPHEBOW, MO UepapxmyecKomy nyTu.

MNMpu rpacpnyeckom nsobpaxeHnm rpynnoBbie OTHOLUEHUSA
n3obpaxaroT ayramm opueHTUpoBaHHOro rpada, a Tunbl
3anucen - BepwMHamu (guarpamma baxmaHa).

Ona rpynnoBbIX OTHOLWEHUN B Mepapxuyieckon moaenu
obecneynBaeTcAa aBTOMaAaTUYECKUN PEXUM BKITHOYEHUA U

(PUKCUPOBAHHOE USIEHCTBO. JTO O3HayvaeT, YTo Ans
3aNOMUHaHUA nrobou HekopHesou 3anucu B bl ponxHa
Cyl(eCTBOBATb ee PpoAUTENbCKAA 3anUCh.



Mpumep nepapxmyeckon moaenu AaHHbIX

CDaKy.TIBTeT (cmenHaabHOCTh. Ha3BaHHE, ,-’_'[eKaH)

010501

KubepreTHKH

IMasdepor B.B.

['pynma (HoMep. cTapocTa)

K6-361
ITerpos H.T.

K7-368
3aiiies P.B.

CTyaeHT (HOMep 3aUeTHOH KHIKKH. (DaMHITHA. HMA. OTYSCTBO)

98795

97695

98495

Cuaopor AHZ-
pei IletpoBHa

Yepraera
HOnusa

Hukomnaes-
Ha

Jdpo3aoB
KoHCcTauTHH

HBaHoBHY




NMpumep

PaccmoTtpum cnegyowyro moaesib AaHHbIX
npeanpuaTUNA: npeanpusaTue COCTOUT U3 OTAEeNoB, B
KOTOpPbIX paboTaroT COTPpyAHUKU. B Kaxxaom otaene mMoxet
padboTaTb HECKONMILKO COTPYAHUKOB, HO COTPYAHUK He
MOXeT paboTaTtb Ooree yem B O4HOM oTAene.

NMoaTtomy, Ana nHcpopmaLMOHHON
CUCTEeMbI yripaBrieHUs nepcoHariom
HeobxoaAMMO co3aaThb rpynnoBoe
OTHOLUEeHue, cocTosLee u3
poouTeribCKOU 3anucu

OTOEN
(HAMMEHOBAHWE_OTAOEIJA,
HYACJ1IO_PABOTHUKOB)

U goYepHen 3anmcu

COTPYOHUK

(PAMUITIUA, OONTKHOCTD,
OKIAL).

OTHAEJ

HauymeHOBaHME OTOENA
Unucno paboTHHMROE

/

LY

COTPY IHMK COTPY¥ IHMK
PaMMIMA PaMmunmna
JOJRHOCTE JOJRHOCTE
Oran Ornan




NMpumep

Ona aBToMaTU3aunm y4yeta KOHTPAKTOB C 3aKa3ymMKamMmu
HeobxoAMMO co3aaHue eLle OaHOU nepapxmyeckon
CTPYKTYPbI: 3aKa34UK - KOHTPAKTbl C HUM - COTPYAHUKM,
3aleMCTBOBaHHbIe B paboTe Haa KOHTPaKTOM.

SAKASUMK
HaumeHOBaHME SarasuMRa
Anpec

JTO AepeBO OyaeT BKNOYATb 3aruUCu: / \
3AKA34YUK (HAMMEHOBAHUE 3AKA34YUKA,
KOHTPAKT KOHTPAKT
ARPEC), i e
KOHTPAKT(HOMEP, ATA,CYMMA), e . cyrma
UCMNONMHUTETb (PAMUTTIUA, OOINKHOCTD, MCTIONHATEND

PaMUIMA
HAUMEHOBAHWE_OTAOETA). Jl0ITRHOCTE

HammieHo BaHME OTIOENR

MCIIOJIHMTENIb

PaAMMIMA

JoJTxHOCTE
HaymeHOBaHME OTOENA




NMpumep
U3 npumepa BUAHLI HeaocTaTKn uepapxudeckmux b:

YacTtuyHo ayonupyetcsa nHopmauma mexay 3anucamm
COTPYOHUK v UCNOJNHUTEIJIb (Takue 3anucu Ha3bIBakOT
napHbIMU), NPUYEeM B Uepapxmyeckon Mmoaenum gaHHbIX He
npeaycmMmoTpeHa noaaepxkKka CoOoTBeTCTBUA MexXAay NapHbIMU

3dalIMCAMMN. 3LKL3UAK
Hamae HOB&HME_B&R&B"—IHR&
Anpec
OTHEJ
HaymeHOBaHME OoTHENa
Uucno paboTHMROB
— KOHTP LKT KOHTP LKT
/// \\\ HomMmep HomMmep
daTa IaTa
COTPY JHMK COTPY¥ IHMEK CyrmMa Cyrma
$amMunmua PaMuUInA Ayg THp, \
JOJTXHOCTE HOJTRHOCTE Higho PoBayy,
LCOOnmITE DR
ORJIaN ORIan PManyy

JoIRHOCTE
HammeHOoBaHMe OTIOENa

FaMuIMa J

MCIIONIHMTENIb

farMIMa

JoxHOCTE
HaymieHOBAHME OTOENA




NMpumep
Uepapxunyeckana moaersnb peanuilyeT OTHOLUEHUE MeXAy UCXOOHOU U

ao4vepHen 3anucbio no cxeme 1:N, To ecTb 0 AHON pOANTESILCKON 3anucu
MOXXEeT COOTBETCTBOBAaThL J1I000e YUCIIO AO0UYEePHUX.

JonycTum Tenepb, YTO UCMOSNTHUTENb MOXET MPUHUMATb y4YacTue
Oonee 4yemMm B O4HOM KOHTpPakTe (T.e. BO3HMKaeT cBA3b Tuna M:N). B atom
crniyyae B 6a3y AaHHbIX HEOOXOA4UMO BBECTU eLle O4HO rpynnoBoe
oTHoweHue, B Kotopom UCIMOJNTHUTEJIb byaeTt ABNATLCA UCXOOHOMU
3anucbio, a KOHTPAKT - nouyepHen Takum o6pa3om, Mbl ONATb
BbIHYXAOeHbl AyonupoBaTb UHdoOpMaLuUIo. RIS

HaimeHOBaHKE SarasumMra
Anpec

__ / \
PAMTMITHA KOHTPAKT KOHTPLKT
JOJRHOCTE Homep Homep
Haime HOBaHM AaTa Aara
//. 7\\ ll)iiﬂlqpcugall Cyrmia Cyrmia
He

g L

KOHTPAKT KOHTPAKT Hq)()p M an nuy by

Homep Homep e —
J.Ia'ra J.Ia'ra JoIxHOCTE
Cyrmia Cyrmia TMEHOBGHNE _OTIENa

MCIOJNHATEJD

PamMuama

JoixHOCTE
HaiymieHOBaHME OTOENA




Onepauuu Han AGRMRMIESHVE feYiB hLIe B Mepapxuueckoit

MoA4desn.

SN X XX K X

HAUTU YKA3GHHBLIW 3K3emnnap Tuna Aepesa b/
(Hanpumep, otaen 310)

YAAQNUTb HEKOTOPYHO 3anNUCb U BCe NOAYUHEHHbIe eu
3anucum.

nepemTu OT OAHOrO 3K3emnngapa TUMNa Aepesa K ApPYromy

nepeuTu OT 3K3eMNnnapa OAHOrO TUNA 3aNUCU K
3K3eMnnapy Apyroro Tuna

nepemuTn OT OAHOU 3aNUCU K ApYyrou B nopsake obxoaa
uepapxum

BCTABUTb HOBYHO 3GNUCb B YKA3AHHYHO MO3ULMUIO;
YAQIUTb TeKyllyto 3anucb

UiMeHunTL 3HaveHue AAaHHLIX npeasapuUTesibHO
ussniedeHHou 3anucu. Knrouyesblie AaHHbIE He AOSKHLI



Nepapxuueckue CYb/]

OrpaH N4eHUA UeJioOCTHOCTU

TToanepxuBaeTca TONbKO LENOCTHOCTb CBA3eU
Mexay Bnaaenbuamuv U YneHamu rpynnoBoro
OTHOWeHUA (HUWKAKOU MOTOMOK He MOXeT
cywecTtsoeaTb 6e3 npeaxa).

He obecneuuBaeTca asTomMatTuveckoe
noaaepxaHue COOTBETCTBUSA MAPHLIX 3anucewu,
BXOAAWMX B pasHbIe UepapXuu.



CeTeraa mopenb AAGHHLIX

CeTeBas Moaenb OaHHbIX NO3BONsieT OToOpaXaTb
pa3Hoobpa3Hble B3aUMOCBSI3N 3JIEMEHTOB AaHHbIX B BUAe

Npoun3BoONILHOro rpada, o6oo6Las TeM caMbiM UepapXm4ecKyro

MoAernb AaHHbIX.

CeteBas bl coctout us Habopa 3anucen n Hadbopa

cooTBeTcTBYLOLWMUX cBA3en. Ha chopmupoBaHme cBA3MN 0COOLIX

orpaHu4yeHnn He HaknagbiBaeTcs. Ecnu B nepapxm4yeckmx

CTPYKTYpax 3afMMCb-NMOTOMOK MOrJia UMEeTb TOJ1IbKO OAlHY 3adluUCb-
npeaka, To B ceTeBOU MoAaenun AaHHbIX 3anUCb-MOTOMOK MOXeT
MMeTb NPponu3BoJyibHOE YANCJIO 3aI1VIC9I7I-I'Ipe.D,KOB.

PaboTtatoT B oTAene

CoTpyaHuku

CoctouT 13
(‘Opr'lJlHI/IKnR

HavanbHuk

lNMpencraBneHune cBA3en B

MmeeT HavanbHMKa

ceTeBOM Moaenu NMpumep cxembl npoctenwen ceteson bl




CM]. Peanuszauuu. [ocTtouHCcTBG U HEAOCTATKU

Haubonee pacnpoctpaHeHHOU U CTAHAGPTU3IOBAHHOU
u3s peanusaumu CM[ asnsetca mogens CODASYL. B
COOTBETCTBUU C Hell onucaHue cxemor b/l
ocyljecTtenserca Ha assike COBOL, a
MGHUNYNUPOBAHUE AAGHHBIMU — C NOMOLLBIO
BKMOYAHOLWEro A3bIKa MPOrpaMMUPOBAHUS BLICOKOTO
YpOBHS.

TTpumepom cetesou CYB[] asngetca cucrema
Integrated Database Management System (IDMS).

HDoctouHctea CM[L:

¢/ CM]I sensetca Haubonee NOMHOM C TOUKU 3peHUs

peanusaumMm passniMYHLIX TUNOB CBA3EU U
OrpaHU4YeHUU UenOCTHOCTU.



CM]]. Peanuszauuu. [HocTtouHcTBG U HEAOCTATKU

Hepoctatkm CMA:
¢/ aBnsaeTca AOCTATOUHO CIOXHOW ANA NPOEKTUPOBAHUS

v

v

U NOANEPXKKMU.

B CMOO He obecneuuBaeTtca pusmudeckas

He3aBUCUMOCTb AAHHLIX, T.K. Habopbl OpraHU3OBaHLI
C NOMOLBIO (PUSUYECKUX CCLLNOK.

B CM[] He obecneuuBaeTca HEe3aBUCUMOCTb AAHHLIX

OT NPOrpamm.

N3-3a yka3aHHbIX HeA4OCTAaTKOB 3Ta MoAernb He
norlyymsa LUMPOKOro pacrnpocTpaHeHuUs.
Hanbonee nasBectHon cereson CYB[l siBnsiercs
CA IDMS (Integrated Database Management
System).
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NMpumepHbIN Habop onepauun CMAO:

HauTtu koHkpeTHyto 3anucb 8 Habope OAHOTUNHBIX
3anuceu (UHxeHepa Cuaopoea)

TlepenTh OT npeaka kK NepsOMy NOTOMKY NO HEKOTOpOU
csasu (k nepsomy coTpyaHuKy otaena 310)

TTepeutu k cneaylowieMy NOTOMKY B HEKOTOpPOU CBA3U
(ot Cupopoea k MeaHosy)

TTepenTu OT NOTOMKa K NpeaKy NO HEKOTOPOU CBA3MU
(HavTu otaen Cupopoea)

Co3aatb HOBYHO 3GMUCH
Yaanutb 3anuch
Moavwpuumposatb 3anuchb
Bknrouutb B cBA3b

NecknoumTb U3 ceasu



NMpumep ceTeBON Moaenun AaHHbIX

87695 85495 87495
HeaHoB Iletpor Cuaopos
111 112 113
1006 1009 1008 1005
Ceprees IL.H. Hexpacora I' I1 Kupumios B IL ITaBnoBa H.M.
HudopMmaTHKa MateMaTHKA Pu3HKa XuMHA




TTocTpenaumoHHaa moaensb
Knaccuyeckas pensuMoHHasa Mmoaernb npepnonaraetT
HeAeJNIMMOCTb AaHHbIX, XPaHALWMXCA B NONAX 3anucen tabnuu.
JTO O3HAa4YaeT, YTo MHpopmMauma B Tabnuue npeacraBnsaeTcs B
nepsou HopmanbHOU popme. CyllecTBYyeT psa criyyaes, Koraa
3TO orpaHuyeHue mewaet IhdheKTMBHON peanusaumm
NMPUIIOXXEHUMN.

NMocTpensauuoHHaa moaenb AaHHbIX
npenctaBnsieT COO0U pacLUUPEHHYHO

PEenALUOHHYIO MOAEeNb, CHUMAIOLLYIO
orpaHuyYeHune HeaeNMMOCTU AaHHbIX,
XpPaHALWNXCA B 3anNuUcax Tadnuu.

[MocTpensaunoHHaa Mmoaenb AaHHbIX
gonyckaetr MHOrodHauHble nonga —

Nons, 3Ha4YeHUs KOTOPbIX COCTOAT U3
noa3HavyeHun. Habop 3HavyeHun
MHOro3Ha4HbIX NMofen cynTaeTcs
camMocTosiTeNnbHOU Tabnuueu,
BCTPOEHHOM B OCHOBHYIO Tabnuuy.




CTPYKTYpbI AGHHBLIX PenaLUUOHHOU U NOCTPenaUUMOHHOU Mopaeneu

PenauuoHHasa mopenb AaGHHBLIX TTocTpenaumoHHas mopenb AGHHLIX

Tabnuua HAKNALOHDLIE
cea3aHa ¢ Tabnuueu .
TOBAPbI B HAKNAOHOWM no
nonto Homep HaknaaHou.

l
l
HAKJIATHBIE [ Homep Homep Ha3zBanue | KosnuecTBo
Homep Homep | |HAKJIagHOI | MOKYynaTesisi| ToBapa TOBapa

HAKJIATHOM MOKYyNnaTeJIs I 0373 8723 Chbip 3
0373 8723 I Pbi10a 2
8374 8232 1 | 8374 8232 | Jlumonan 1
7364 8723 I Cox 6
TOBAPBI B HAKJIA/THOA | llevenbe 2
Homep Ha3zanue | KosnuecTBo I et i Horypt ]

HAKJIAJTHOH TOBapa TOBapa I

0373 Chip 3 '

0373 Pri0a 2 I

8374 JIumoHan 1 I

8374 Cok 6 l

8374 IleyeHne 2 [

7364 Horypr 1 I

I

l

I

l

I

l



TTpumepsr 3anpocos Bbz6Opa AAQHHLIX U3 BCeX nosien 6asbl AAHHLIX

PenauuoHHasa mopenb AaGHHBLIX | TTocTpenauuoHHaa moaenb AAHHBLIX

TTpu obpaboTke AAQHHBLIX B
penaumoHHOU mopenu
TpebyeTca BLINONHATH
onepauuo coeauHeHUs
AAGHHLIX U3 ABYX Tabnuu.

TTpu obpaboTke AaHHBLIX B
NOCTPenaLUUOHHOU moaenu
He TpebyeTca BLINOMHATH
onepauuo coeauHeHUs
AGHHLIX U3 ABYX Tabnuu.

l

l

l

l

l

l

l

l

SELECT ! SELECT

HAKJIAJHbBIE.Homep Hakiaauod, | Homep HakiaaHoi,

Homep nokynareis, Hazpanue Toapa,; Homep nokymnareds,

KosaunuecTBO TOBapa I HaszBanue ToBapa, KosimuecTtBo ToBapa
l
l
l
l
l
l
l
l
l

FROM FROM
HAKJIAJTHBIE, HAKJIAJTHBIE;
TOBAPBI B HAKJIAJHOU

WHERE

HAKJIAJIHBIE.Homep HaKJIaqHOM =
TOBAPbBI B HAKJIAJTHOH. Homep
HAKJIATHOM



OcobeHHOCTU NOCTpenaUUOHHOU MoAenn AGHHBIX

Homep Homep Ha3Banue | KosmuecrBo
HAKJIAIHOM | MOKYyNaTeJisi | TOBapa TOBapa

0373 8723 Chbip

Pri0a 2

8374 8232 ( Jimmonan 1

Cok 6

Ileyennbe 2

7364 8723 Horypr 1

CHETA-OAKTYPbI

\

v obecneuymBaeT BO3MOXHOCTb
4

BNTOXEeHHOCTU nonewv

v/ noapepxusaer
accoumnmnposaHHbIE
MHOrO3HaYHbIE nons
(accoumaumm)

CTPOKN

¢ Ha anuHy noneu u konu4yecTso nonewu B 3anucax Tabnuusr He
Haknaavisaetcs TpebosaHue noctosHcTea.

v [onyckaer xpaHeHue B Ta6nMLIGX HEHOPMANU3OBAHHBIX AGHHBIX.



.EIOCTOMHCTBO U HeAOCTATKU l'lOCTPZJ'ISlLlMOHHOFl moapesnum

¢/ [OCTOMHCTBOM NOCTPenAUMOHHOU MOoAenU ABnseTcs
BO3MOXHOCTb MpeACTaBfieHUs COBOKYNMHOCTU CBA3AHHBLIX
penaUMUOHHBLIX Tabnuu oaHOU NocTpesns-LUOHHOU
Tabnuueun. 310 obecneymsaeT BLICOKYHO HArnsaaHOCTb
npeAcCTasneHus UHPOPMALUU U NOBbILWEHUE
3P PeKTUBHOCTU ee 0b6paboTku.

¢/ HepoctaTkom NOCTpenaUMOHHOW Moaenu aensetcs
CNOXHOCTb pelleHua npobnemsr obecneyeHus

LIeNIOCTHOCTU U HeNpOTUBOPEUYUBOCTU XPAHUMBIX
AQHHBIX .

TTocTpenaumoHHas moaens AGHHLIX NOAAepXuBaeTCcs
CYb[ uniVers, Bubba u Dasdb.



O6beKTHO-OpuUeHTUpOoBaHHAs Moaenb AaHHLIX (OOMA )

MoaenuposaHue
AaHHbIX 8 OOM[]
6a3upyertca Ha

NMoHATUU ObbeKTa. — -
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O6beKTHO-OpuUeHTUpOoBaHHAs Moaenb AaHHLIX (OOMA )

MopenuposaHue aaHHbix B8 OOM[] 6a3upyeTtca Ha NOHATUU
o6vekta. OOM/[] 06bI4HO NpUMeHseTCa B CNOXHBLIX NpeAMeTHBIX
obnacrax, Ana MoAenUpoBaHUS KOTOPLIX He XBaTaet
(PYHKLIMOHANBHOCTU penauuoHHoOU mogenu (Hanpumep, Ans
CATIP, usnatenbckux cuctem u T.n.).

TTpu co3naHumu obbekTHO-oOpueHTUpoBaHHeIX CYB (OOCYbB[L)
UCNONb3YyHOTCA pasHble MeTOAbI, d UMEHHO:

¢/ BcTpamneaHue B 06BEKTHO-OPUEHTUPOBAHHLIW A3LIK CPEACTs,
npeaHasHaveHHsIX Ans paboter ¢ bA:

paclmpeHue cylecTeyrollero asbika paboTer ¢ 6a3amu AGHHBLIX
06beKTHO - OpUEHTUPOBAHHEIMU (PYHKLIMAMU;

v

¢/ cosnaHve 06beKTHO-OpUEHTUPOBAHHLIX 6UBNMOTEK PYHKLMIMA
ana paboter ¢ b

v

cO3faHue HOBOIrO A3bIKG U HOBOU O6beKTHO-OpUueHTUpOBAHHOM
MmoAenu AAHHLIX.



HoctouHcTBa U Hepoctatku OOM[

K poctouHcteam OOM/[] MOXHO OTHecTU WUpPOKUE BO3MOXHOCTU
MOAenNUpoBaHUS npeameTHoOU 06,11acTu, BbIPA3UTESNbHLIU A3bIK
3aNpOCOB U BLICOKYHO MPOU3BOAUTENbHOCTb. T .K. KaXAbIA O6bexT
B OOM umeeTt yHukanbHeI uaeHtugpukatop (OID - object
identifier), obpaweHue no OID npoucxoauT cyuiecTBeHHO
6bicTpee, Yem NOUCK B penauuoHHou Tabnuue.

Cpeau Hepoctatkoe OOM/L cnepyetr otmeTUTb OTCYTCTBUE
obLenpuHATOU moaenu, HefOCTATOK ONLITA CO3AAHUA U
akcnnyataummu OOB[], cnoxHOCcTb UcnosnbL3oBaHUA U
HeAOCTATOUYHOCTb CPeACTB 3ALUMUTHLI AAHHLIX.

B 2000 r. pabouas rpynna ODMG (Object Database Management
Group), obpasosaHHaa pupmamu -npoussoautenasmmu OOCYbB[,
BbInycTUna craHaapt (ODMG 3.0) ana OOCYbB[], B koTOpOom onucaHa
obbekTHaa mopenb, A3bIK onpefesieHus 3anpocoB, A3bIK O6beKTHbIX
3anpocoB u ceasyrowme a3biku C++, Smalltalk u Java. CraHaapTer
ODMG He aBnaroTca OPULIMANBHBIMM.

K yucny OOCYB[] CYB]] otHocatca cuctembr O2, ORION,
GemStone u Iris.



O61bekTHO -penauuoHHas moaenb AGHHBIX

OOBbEeKTHO-
pensaunoHHana CYb[
(OPCYB[) -
pensiuMoHHas
cucrtema ynpaBneHus
0a3aMu AaHHbIX,
ucnonb3ywuwasa B
cBoeun pabote
3aUMCTBOBaHUSA U
MeToAbl
CBOUCTBEHHbIe
OOBLEKTHO-
OpPUEeHTUpPOBaAHHOMY

nogxogny.

EVlerize

UL

Address Address
Address 1D <pi> | + Address|D . num B
Address City TXT | e Atpubyrul |+ AOdressCity : text
Address Country T®T / + Address Country  : text
Address Street T + Address Street : text » Knacc
/ + get Address City " text
KOHUENTYANBHA Meroamie |+ getAddress Courtry ) - text
o e / + getAddressStreet) et ||
/ KOHUBTYANLHA MOSENS NPHAOKEHMA
________ - —f - BT L PR RS ORI (0 0N,
' 4 ML
Rel ati cal/C ODASYLEI Address
Address + AddressD ik
Address ID it <pk» +  AddressCity : String
Address City text + AddressCourfry  : Siring
Address Country  text +  AddressSirest . Siring
anTupoeaHHA OOM
Address Street text AR nofsuﬁpambﬁ + getdddressCity : String
npmnagHon ek |+ getAddressCountry () - Siring
OV MYECKAR NPCTPAMEMPOBIRNA |+ getaddressStreet : Siri
#&;‘?ls DiHHbIX (Jara C++ VB, .) we 0 ™
ADATTHPOBAHHAA omi
— Cpeaciea RAD, reHepupyume kol ===
ANA COPAHEHKA W BOCCTAHOBNEHHA
DOL-cxpuanT ofwexTor Mex et xon
.suf, .ddl - java, cpp, ..
< > MoMnoxeEHue
class, exe







PenauuoHHaa mopenb AQHHLIX

PensunoHHaa mopgenb gaHHbIX (PM) Bknovaer
crieayroLwime KOMNOHEHTbI:

/

/

CTPYKTYPHBIU aCNeKT — AaHHble B 6a3e AaHHbIX
npeAacTaBnAlOT COO0M HAOOP OTHOLUEHUMN.

ACneKT UenoCTHOCTU — OTHOLIEeHUA (Tabnuubl)
OTBe4YaloT onpeneneHHbIM YCIIOBUAM
uenoctHocTtu. PMO nopaepxuBaer
AeKrnapaTtuBHble OrpaHN4YeHUsA LerIoCTHOCTHU
YPOBHS AOMEHa (TUna AaHHbIX), YPOBHS
OTHOLUEeHNA N YPOBHSA 0a3bl AaHHbIX.

AcnekTt obpaboTku (maHunynuposaHua) — PM[
nogaepXuBaeT oneparopbl MaHUNYMPOBaHUSA

OTHOLWeHUsIMU (pensaunoHHas anrebpa,
DenslUOHHOe ucuucneHuve)



PenauyuwoHHbie b/}

PensiumoHHas 6a3a AaHHbIX — 0a3a AaHHbIX,
OCHOBaHHaf Ha penAUUOHHOU MOoAerin AaHHbIX.

PenauuoHHble CYB[l — cuctemsbl ana pabotbl €
pensauuoHHbiMu b

OnpederneHue (HeghopmMaribHoe)

PensunoHHasa 6a3a gaHHbIX (OT aHrn. Relation —
OTHOLIEeHne) — Habop Tabnuu, cBA3aHHbLIX MeXAay
coboun no 3Ha4YeHUsAM onpeaeneHHbIX CTONOLOB.

Cxema B[] — rpacdhnyeckoe onncaHnme norn4yeckou
CTPYKTYpbI B[.

NMpu cozpaHmnn nHpopmaLMOHHOU CUCTEMBDI
COBOKYMHOCTb OTHOLUEHUN NO3BONIAET XPaHUTb AaHHbIe
00 oO6BeKTax npeamMeTHOM obnacTn u moaenMpoBaThb
CBAI3N MeXAay HUMM.



/

NNN N

/

PenauyuwoHHbie b/}

OTHOweHue - AByxXmepHas Tabnuua He coaepxauas
cTpoKk-aybnukaros

CywHoCTb ecTb 06vekT nrobou npupoabr, AaHHbIE O
KOTOPOM XpaHaTca B 6ase AaHHbIX. [laHHbIE O CyWHOCTU
XpaHATCA B OTHOLWEHUU

3anucb - cTpoka (psa, 3anucb, row, Koptex) Tabnuubr
OTHOWeHUne - MHOXeCTBO KopTexeu

ATpubyT (cTtonbeu). ATpubyTer NpeacTasnatoT cobou
CBOUCTBA, XapakTepusylowme cylwHocTb. B cTpykTtype
TA6NUUbLL KaxabIU aTpubyT umeHyetca u emgl
COOTBETCTBYeT 3arosiloBOK HeKOoToporo cronbua Tabnuubr

HomeH - MHOXecTBO 3HaYeHUU aTpubyTta



dnemeHThI penaumMoHHOU Mopenu
dnemMeHT penauuoHHOU
Popma npeacrtasneHUs
mopaenu
OTHoweHue Tabnuua

Cxema OTHOLWEeHus

Ctpoka 3aronoskos cTonbuos
Tabnuubr

Koptex (3anuch)

Ctpoka Tabnuubr

CywHoCTb O6vekT

ATpubyT 3aronosok cronbua tabnuubr
X

alerir MHoXecTBO AOMNYCTUMBIX

3Ha4YeHUU aTpubyTta

3Ha4yeHue aTtpubyTta
(pexBusuT)

3HaYyeHue nonsa B 3anucu

TTepsuyHbIU KNOY

OavH unu Heckonbko aTtpubyTos

Tun AQHHBLIX

Tun 3HaYeHUU 3NeMeHTOoB
Tabnuubl




TTpumep penaumoHHou moaenu AGHHBIX

Otromenue COTPYIHHUK  Atpubyr Otmen Cxema OTHOLUEHHA
(Tabnuna) (zaronoeoK cTonbia) (cTpoOKa 3aroIoBKOE)
PHO Otnen | JoJLEKHOCTD A poxaeHHAa
Wpanos M. 1. | 002 HayamHUK 27.09.51
Tetpos ILIL. | 001 | Savectuters | 15.0455 W Koprex
S el et SR B SRR ERE & s s e e P e s BRI T ! (cTpoKa)
Cugopos HL.IL | 002 HuxeHep 13.01.70
1

\3Haqenne atpubyra (2Ha-
YEeHHE IONAE SalHCH)

TTpeactasneHue otHoweHua COTPYOQHUK



TTpumep penaumoHHOU moaenb AGHHBLIX

OmHoeHle  fTemm— e peeees
rabnuua) ™, AeTARE H Ei%?‘luf:‘fa{? none)
Homep :Haspadue :IeeT : BecC
101 Gont  ‘uepHbA 3
102 BUHT KpacHblia  :9
103 ~~ raika .3eneHbmd  :4
Kopmex ——--- R0 GORT L GG
st 105 ramka  okentem 7
106 :BonT  CUHWIA ‘11

Soxr rapka

Kp acHBIHN
My Ta - 4 6 11
CHHHH
IBO3b 5
3 eTIeHbIN
3 a3KUM
ODomeH D) DomeH D, ODomMeH Ds ODomMeH Dy

TTpeactasneHue otHoweHus OETAJb




CsoucTea OTHOLWEeHUuU

// OtcyTcTeue KopTexeii-ay6nukaTos

[JaHHOe CBOUCTBO crneayeT U3 onpenerieHus
OTHOLLUEHMA KaK MHOXeCTBa KopTexeu. B
KNnacCU4eCKoOU Teopuun MHOXeCTB No

onpeageneHnio Kaxxgoe MHOXeCcTtBO COCTOUT
U3 PA3JINYHbIX 3JIEMEeHTOB.



CsoucTtea OTHOLWEHUU
/ OTcyTCcTBUE YNOPAAO4EHHOCTU KopTexeis

CBOUCTBO OTCYTCTBUA YNOPAAOYEHHOCTU KOPTEXEeUn
OTHOLUEeHUA TaKXe ABMSIeTCA crieacTBMUEeM onpeaerieHus
OTHOLUEeHUA-3K3eMNJiIsipa Kak MHOXXeCTBa KOPTeXeu.
OTcyTcTBMe TPpeboBaHMA K nogaepXaHUIo nopsiaka Ha
MHOXeCTBe KOpTeXeu OTHOLUEeHUS AaeT AONONHUTESIbHYIO
rmokoctb CYB[] npu xpaHeHMn 6a3 AaHHbIX BO BHELUHEW
NamMATU U NPU BbINOSIHEHMUM 3aNPOCOB K O0a3e AaHHbIX. ATO
He NPOTUBOPEYUT TOMY, 4TO Npu hopmMmynupoBaHMM 3anpoca
K B[, Hanpumep, Ha A3bike SQL MOXHO noTpedboBaTb
COPTUPOBKMU pe3ynbTUupyrowen Tabnmubl B COOTBETCTBUU CO
3HAaYEeHUAMU HEeKOTOPbIX CTONOUOB. Takon pe3ynerar,
BOOOLUe roBopsi, He OTHOLUEHMEe, a HEKOTOPbIN
ynopsigovYeHHbIN CMINCOK KOPTEXeMn.



CsoucTBa OTHOLWEeHUU

// ATOMapHOCTb 3HaueHWii aTpubyTos

3Ha4YeHUus Bcex aTpudyToB ABNAIOTCS
aToOMapHbIMU. ITO crnenyeT U3 onpeneneHus
AOMEHAa KaK NoTeHUManbHOro MHOXeCcTBa
3Ha4YeHUN NPOCTOro Tuna AaHHbIX, T.e. cpeau
3Ha4YeHUn gOMeHa He MOryT coaepXaTbcs
MHOXecCTBa 3Ha4YeHuu (oTHoweHus). NMpuHAaTo
roBOpPUTb, YTO B PENIAAUMOHHbIX 6a3ax AaHHbIX
AOMNYyCKarTCA TONbKO HOpManu3oBaHHbIe
OTHOLUEHUS UITN OTHOLLEeHUA, NnpeacTaBreHHbIe
B nepBOu HOpManbHoOu hopme.



TToHaTue knroua

/ Knioy — atpubyT N1 cOBOKYNHOCTb aTpubyToB
OOHO3HA4YHO MAEHTUMPULUNPYIOLLNX CTPOKY
OTHOLUEHMUS;

/ Kniou, cocTosiumm us ogHoro atpubyTa,
Ha3bIBaeTCA NPOCTbIM.

/ Knou, cocTosilumin U3 HECKONbLKMX aTpubyTos,
Ha3blBaeTCs COCTaBHbIM.

CBOUCTBAG KNkOua:

¢ YHUKanbHOCTbL

¢ HeusbLITouHOCTb

e
‘I L.Ia AA NN AP MNSAAATE L QAT NS AL A0 070 A0 A



Knroum 06LI4HO UCNOoNb3yoT ANa AOCTUXEHUS
crneayrouwmx Lenewu:

¢/ uckniouyeHus Ay6nUpoBaHUA 3HAYEHWUI B

knrovesbIX aTpubytax (ocranbHee atpubyThr B

pacyeT He NPUHUMAIOTCH)

¢/ ynopsaoueHus kopTexeis
¢/ yckopeHus paboThl C KOPTEKAMU OTHOLIEHUS

¢/ opraHusauuu ceassieaHUAa Tabnuu.

[lycTb B oTHOWEHUN R1 nmeeTtcs He KN4YeBOU aTpuUodyT A,
3Ha4YeHUS KOTOPOro SAABAAOTCA 3HAaYeHUSAMMU KIH04YeBOro

ﬁ'“l‘ﬁ\'*ﬁ n VYA T7TEAAFEA AN I LA, Do TAFHG ol o 2 VoY aYal. B EBEL %



TToHaTue knrova

Kaxxnoe oTHoLWleHUe obs3aTeNnibHO MMeeT
KOMOMHaUNIO aTPUOYyTOB, KOTOPasa MOXET CITYXXUTb
Knoyom. Ee cyliecTtBoBaHMe rapaHTUpPyeTCs TeEM,
YTO OTHOLLUEHUE — 3TO MHOXEeCTBO, KOTOpoOe He
coAepPXUT OAUHAKOBbLIX 3JIEMEHTOB — KOPTEXeM.

UH(pPOpMALMOHHEIU O6bekT —» -

Knrouesoe none
i damvuiua | HUmsa OT14ecTBO JlaTa

16493 Ceprees ITetp MuxanmoBuy 01.01.76

16593 ITerpoBa Anna | BmagumupoBHa | 15.03.75
16693 AHOXUH | AHapewn bopurcosuu 14.04.76




CsoucTea pefIaUMOHHOU TabNULbL:

v

Bce cTpoku Tabnuubr AOMKHBLL 6bITb
YHUKGQSIbHBI, T. €. He MOXeT 6bITb CTPOK C
OAWNHAKOBLIMU NEPBUYHBIMU KNHOUAMUA.

NUmeHa ctonbuos Tabnuubl AONXKHLI ObLITH
PA3NUYHLI, @ 3HAYEeHUS UX NPOCTBIMU, T. €.
HeAONYCTUMA rpynna 3Ha4YeHUU B OAHOM
ctonbue oaHOU CTpOKM.

Bce cTpoku oaHOU TabnuLbl AOMXKHLI UMeTb

OAHY CTPYKTYpYy, COOTBETCTBYOLWYHO UMEHAM U
TUNAam ctonbébuos.

TTopaaok pasmelyeHusa cTpok B Tabnuue moxer
6bITb NPOU3BOSNBHLIM .



CeasbiBaHUue Tabnuu

/

/

NMpu npoekTnpoBaHun bl nHhopmaumno oObLIYHO
pa3MeLlaroT B HECKONMbKUX Tabnuuax. Tabnuubl npu 3TOM
cBA3aHbl CeMaHTUKOU MHdopMauuun. B pensaumoHHbIX
CYB[ ana ykasaHua cBaA3en Tabnuvy npousBoanT
onepauunio Ux cBsisbiBaHUA.

Muorne CYB[1 npu cBA3bIBaHUU TabNuL, aBTOMaTUYECKU
BbIMOJIHAKT KOHTPOSb LEeNoCTHOCTU BBOAUMbIX B 6a3y
AOaHHbIX B COOTBETCTBUM C YCTAaHOBNEHHbIMU CBA3AMU. B
KOHEYHOM UTOre 3TO NoBbILWAEeT 4OCTOBEPHOCTb
xpaHumou B b1 unchopmauum.

Kpome TOro, ycraHoBneHme CBA3M Mexay tadbnuuamu
obneryaeTt Aoctyn K gaHHbIM. CBA3bIiBaHUe Tabnuy npu
BbIMNOJSIHEHMU TaKUX onepauun, Kak MOUCK, NMPOCMOTP,
pepakTupoBaHue, BbIOOpPKa U NoAroToBKa OTYETOB,
oObLIYHO ObecnevynBaeT BO3MOXHOCTb OOpalLeHuns K
NMPON3BOSIbHbLIM MONAM CBAA3aHHbLIX 3aMUcen. ITo
YMEeHbLUaeT KOJINYeCTBO ABHbIX OOpalleHMn K Tadbnuuam
OaHHbIX U YUCITIO MaHUNYNALUMA B KaXXO0U U3 HUX.



OcHoBHbIe BUALI cBA3U Tabnuy

/ [Mpu cBA3bIBaHUK ABYX Tabnuy BbiAensaloT OCHOBHYIO
(poAnTEnbLCKY0) U AOMNOSNTHUTESIbHYI0 (MOAYUHEHHYIO,
AoYepHIO) Tabnuubl. Jlormyeckoe cBaA3biBaHUe Tadbnuy
NPOU3BOAUTCA C MOMOLULIO KIlkoYa CBA3MN.

Kno4 cBs3n, no aHanorum ¢ oobIYHbIM KITHOYOM Tabnuubl,
COCTOMUT U3 OOHOr0 U HECKONbLKUX MOJSien, KoTopble B
AaHHOM crniy4yae HasbiBaroT nonsamu ceasm (1C).

CyTb CBfi3biIBaHNA COCTOUT B YCTAaHOBJIEHUM
COOTBEeTCTBUA MNOJien CBA3U OCHOBHOU U
OOMNONHUTEeNLHOU Tabnuu.

B 3aBMCMMOCTHM OT TOro, KaKk oripeaeneHbl Nosns CBA3U
OCHOBHOW U OOMNMONMIHUTENbHOU Tabnuy (KaKk COOTHOCATCSA
KriloYeBble NOosiA C NONIAMMU CBA3U), MeXxay ABYMSA
Tabnuuamm B oOLLemM crniyyae MOryT ycTaHaBfIMBaTbLCH
cregyrouwme Yetbipe OCHOBHbLIX BUAA CBA3U: OAUH —
oavH (1:1); oguH — MHoro (1:M); mHoro — oauH (M:1);

rRasnsras  natanras (RA=RA iam=mi2a RA:=RNIN



Ceasb
/ Cea3b - 3TO noruveckaa accoumauus,
ycTaHasnueaemas mexay tabnuuamu bA.

/ Cea3b onpepenseTr KONUYeCTBO 3anucen

AGHHOU TAb6nUULI, KOTOpbIe MOryT ObITb
CBA3GHBLI C OAHOWU 3ANUCHLIO APYroun
TabULbI.

/ Cea3u 6bIBAFOT CrieAyOWMUX TUMOB:
[0 oauH k oaHomy

0 oauH ko mHOrum



/ Tlpumep 1:
«CTpaHbI» - «CTONULLI»
/ Tlpumep 2:
«[pynna» - «CtyaeHT»
// Tlpumep 3:
«CoTpyAHUKU» - «ITpoekTbI»



XapaxkTepuctuka BMaos cesaseu Tabnuy

Xapaktepucrtuka
PakTep 1:1 1:M M:1 M:M
noneu cBA3u No BMaam
o HE
HOJIH CBHA3U1 OCHOBHOMHU ABJJIAIOTCHA ABJJIAIOTCHA HE ABJIAIOTCHA
ABJIAIOTCHA
TaﬁJII/IIII)I KJIIOY0M KJIIOY0M KJIIOY0M
KJIIOY0M
Iouas cBSA3H He He
o ABJJIAIOTCHA ABJIAIOTCHA
JOIMOJIHUTCJIBHOMU ABJJIAIOTCHA ABJJIAIOTCHA
KJIIOY0M KJIIOY0M
Taﬁ.]II/IIIbI KJIIOY0M KJIIOY0M




XapaxkTepuctuka cesaseun:

CBa3b Buaa 1:1

CBsa3b BMaa 1:1 obpasyercs B criyvyae, Korga Bce Nons CBA3MU
OCHOBHOM U OONOJSIHUTESIbLHOU TabnNuny ABNAIOTCA KNIOYeBbIMM.
[TocKonbKy 3Ha4YeHUA B KIHOYEBbIX NONAX o06enx tadbnuy He
NOBTOPAIOTCA, obecneynBaeTcs B3aMMHO-O4HO3HA4YHOEe
cooTBeTCTBUEe 3anmncen n3 atux taonmu. Camm Ttabnuusbl, No
CYyTU, 30eCb CTAaHOBATCH paBHOMNMpPaBHbIMMW.

Ha npaktuke cBa3u Buga 1:1 ncnonb3yroTcsa cCpaBHUTESIbHO
peako, Tak Kak XpaHMMYI0 B ABYX Tabnunuax nHpopmauuio nerko
00beauHUTb B O4HY Tabnuuy, KOTopasa 3aHMMaeT ropasao
MeHblue mecTa B namaTtu IBM.

CBsa3b Bupa 1:M

CBsasb 1:M nmeet mecTto B crniyyae, Korga ogHoun 3anucu
OCHOBHOMW Tabnuubl OTBETCTBYET HECKONbKO 3anuceun
BCromMmoraTtesibHOu Tabnuubl.



XapaxkTepuctuka cesaseun:

CBsa3b Buaga M:1
CBasb M:1, no cytu, ABNsAeTCA «3epKanbHbIM
oTobpaxeHnem» cBa3un 1:M.

CBa3b Buga M:M

Cambiv oowunm Bna ceasm M:M Bo3HMKaeT B cny4vasix, Korga
HEeCKOJIbKMM 3arnncAmM OCHOBHOM Tabnuubl COOTBETCTBYET
HeCKONnbKO 3anuceu AONOJIHUTEeSNIbHOU Tabnuubl.

Ha npakTuke B cBfi3b OOLIYHO BOBJI€KaeTcsl cpa3y
HecKosnbKo Tabnuy. lNpn aTom ogHa n3 Tadbnuuy MmoxeT
UMEeTb Pa3fNIMYHOro poaa CBA3U C HECKOJIbKUMMU
Tabnuuamu. B cnyvyasax, korga cBsa3aHHble Tabnuubl, B
CBOKO o4yepeab, UMeKT CBA3U C APYyrMMu Tabnuuamu,
obpa3syeTca nepapxuva unum gepeBo CBSA3EMN.
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TTpumep b1: «TTpoexTHas opraHusauus»

Emp :

tabno \ Job Project
= o |
born ol e -\.l_

gender tabno WO
depno rel tﬂe
POkt dient
salary dbegin
passport dend
pass_date cost
pass_get

born_seat

edu

special

diplom

phone

adr

Departs — otgensl,

Emp — COTPYAHUKWN,

Project — npoeKThl,

Job — yyacTue B npoekTax.



Cea3b «<OAUH-KO-MHOrum»: OTtaenst -

CoTpyaAHUKU
Tabnuua Tabnuua «OTaenbI»
«CotpyaHuku» (Emp) (Departs)
abetbnbil Home
£ zwnep coma;))ljleum Omoen o 0&711:1 Hazeanue omoena

023 Bonkosa Enena 2 1 NndopmanHoHHbIH 0T
ITaBnoBHa 2 AJIMHHHCTpPANUA
113 benos Cepreﬁ 1 3 OTIIC-H KaJApoB
HOpbeBuu
101 Poros Ceprei 2 ”
’ 9 IIpoexTHBIH oTAC
MuxannoBu4
056 [Tanuna AxHa 1
/ «Homep otaena» -

AJexceeBHa o
l'leBVl‘-leIM KJ1FOM B
098 | ®poros Opuii 9 Tabnuue «OTtaensr»

BamumoBuu

«Otaen» - BHelWHUU knov B Tabnuue
«CoTpyaAHUKU» K Tabnuue «OTaenbr»



Csa3b «MHOrue-co-MHOrMMmU» .
CotpyaHuku- TlpoekTbr

/ Csasu "many-to-many". WHoraa 6b1BaeT HeO6X0AUMO
cea3bieatbh Tabnuubr B[] Takum obpasom, yuto ¢ oboux
KOHLIOB CBSA3U MOTYT MPUCYTCTBOBATb HECKOJSbKO
3anuceu. Hanpumep, cOTpyAHUKU KOHCANTUHIOBOM
KOMMNAHUU y4yacTBYyHOT B npoektax. TIpu aTom oauH
COTPYAHUK MOXeT y4aCTBOBATb B HECKOMbKUX
NpoOeKTax u B OQHOM MpoOeKTe MOryT y4yacTBOBATb
Heckonbko coTpyaHukos. [na atoro ssoautcs
PA3HOBUAHOCTb CBA3U 'MHOrue-co-mHormmm' .

Y/  O@opmnaloTcs Yepe3 «pasBa3ouHbIe TAGNULLI»,

Hanpumep: «ydacTue B npoektax» (Tabnuua us Asyx
noneu: koa cotpyaHuka (FK), xoa npoekrta (FK)).



CBa3b «MHOrue-co-mHOrMMuU» :
CotpyaHuku- TIpoekTsl

Tabnuua Tabnuua
«COoTpYAHUKU» «[TpoeKTbI>»
py Ta6n U ua p Hazeanue
oHo = «Yyactue» Hlugp npoekma

Boaxosa E.II. 023

23/H AUC "HaJgor'"-2

056 HCMOJIHHUTEb 18-K A

N~ 101 KOHCYJ/IbTAHT 09/P A

v
Benos C.I1O. 113 Yuacmnuk Pos IIpoekm /
Poron C.VL o1 \_ L])i HCIOJTHHUTED i;/ﬁ / " 18-K HUIIC "XKurtean"
r PYKOBOIHTE/b K - "
IManuna A.A. 056 E_ . 09/P I'C "T'opon

®poaos 10.B. 098

~ 098 PYKOBOIUTE!Ib 23/H

B tabnuue «Yuactue»:
«YYacTHUK»> - BHEWHUU KNoY K Tabnuue «CoTpyaHUKU»

«TTpoekT> - BHeWHUU knNoy K Tabnuue «TTpoexTbr»



KoHTponb uenoctHoctu cesaseun

0 N3 nepeuyncrnieHHbIX BUOOB CBA3UN Haunbonee
LULMPOKO nUcnornb3yetcs cBA3b Buaa 1:M. Ceasb
Buaa 1:1 MOXHO cYUTaTb YaCTHbIM criy4yaem
cBs3n 1:M, korga ogHou 3anuncu rnaBHou
Tabnunubl COOTBETCTBYET OA4Ha 3anuchb
BcnomorartenibHou tabnuubl. Bua cesasm M:M
XapaKTepusyeTcs Kak crnabbivn Bua CBA3N UnNu
Aaxke KaK oTcyTcTtBue cBA3n. PaccmoTpum CcBA3b
Buaa 1:M.

0 Mpwn obpa3zoBaHumn cBa3m sunaa 1:M oagHa 3anuchb
rmaBHou Tabnuusbl (rmaBHaa, poauTenbCcKas
3anuncb) oKa3biBaeTCA CBA3aHHOM C
HEeCKONMbKUMM 3anncsaAMmn OOMNMONTHUTESNIbHOU
(aononHuTenbHbIe, NOAYMHEHHbIE 3anucu).



KoHTponb uenoctHoctu cesaseun

0 KoHTponb LenocTHOCTH cBsi3en OObIYHO
O3Ha4yaeT aHann3 coaepPXMMoro AByx Tabnuy Ha
cobniogeHue cneayroLWmMx npaBun:

¢ Kaxnowm 3anucu OCHOBHOW Tabnuubl
cooTseTCTBYeT HOMb UNU 6onee 3anuceu
AONOSNHUTENIbHOU TabnuubI;

¢/ B AononHUTenbHOM Tabnuue HeT 3anuUceu,
KOTOpbIE He UMerOT POAMUTESIbCKUX 3anuceii B
OCHOBHOU Tabnuue:

V KaXaas 3anmcb AONOSHUTENbHOU Tabnuubl

umeeT TONMbKO OAHY POAUTENbCKYHO 3aNUCDH
OCHOBHOU TabnuLbI.



KoHTponb uenoctHoctu cesaseun

Onuwem gencreue KOHTPONSA LEeSfIOCTHOCTMU
npn MaHUNyrMpoBaHUN AaHHbIMU B
Tabnuuax. PaccMoTpum Tpu OCHOBHbIE
onepauuun Haa AaHHbIMU ABYX Tabnuu;:

¢/ BBOA HOBLIX 3anuceid
v moaupukaumo 3anuceis

¢/ yaaneHue 3anucein



KoHTponb uenoctHoctu cesaseun

NMpyn BBOAE HOBLIX 3anNMceun AaHHbIe CHavyana BBoOAATCA B
OCHOBHYHIO Tabnuuy, a NOTOM — B AOMNMONIHUTENbHYIO.
OyepengHOCTbL BBOAA MOXET ObITb YCTaHOBJIEHA Ha YPOBHEe
LernbiX Tadnuy nnu otaenbHbIX 3anucen (cnydan
OAHOBpPEMEHHOro BBoAa B HECKONMbKO OTKPbITbIX Tabnuu).
B npouecce 3anosiHeHUss OCHOBHOW TabnuuUbl KOHTPOJb
3Ha4YeHUU norsrien CBA3UN BeAeTCA KaK KOHTPOSIb OObIYHOIO
Krnro4va (Ha coBnageHue co 3Ha4YeHUSIMU TeX e Noseu
Apyrux 3anuceun). 3anosiHeHue nosrien CBA3un
AOMONMHUTENIbHOU TabnNuubl KOHTPONMUPYETCA Ha npeamMeT
coBnageHus co 3Ha4YeHUsIMU Nosien CBsI3u OCHOBOM
Tabnuubl. Ecnn BHOBbL BBoAUMOE 3Ha4YeHue B rnorsie CBA3un
AonoNIHUTerIbHOU Tabnuubl He coBnageT HU C OAHUM
COOTBETCTBYHLIMM 3HAa4Y€eHMUEM B 3anncsiX OCHOBHOM
Tabnuubl, TO BBOA TaKOro sHa4eHus OOoJKeH
OnoknpoBaTbCH.



KoHTponb uenoctHocTu cesasewn

Moaundukaumna sanmncen. UameHeHne cogepxmmMoro norseun
CBfI3aHHbIX 3ancen He OTHOCHALLUXCSH K NOSISIM CBA3U
nponcxoanT obbIYHbLIM obpa3om. PaccmoTpmMm MexaHn3m
N3MEHEeHUs Nosien CBA3M.

NMpu peaakTupoBaHnu norien CBA3N OOMNMONHUTESTbHOWU
Tabnuubl oueBUAHbLIM TPpeboBaHUEM SIBNAETCA TO, YTOObI
HOBO€e 3Ha4YeHue Nona CBA3M coBnagano c
COOTBETCTBYHLIMM 3HAYEeHUEM KaKoOU-nmbo 3anucu
OCHOBHOM Tabnuubl. T. . AONONHNUTENIbHAA 3aNUCb MOXeT
CMEHUTb poauTerns, HO OCTaTbCA 0e3 Hero He AOJXKHa.
PeanaktnpoBaHue nons CcBA3M OCHOBHOM Tabnuubl pa3yMHO
NOoAYMHUTb OOAHOMY U3 CreayrLUX NpaBUn:

® peaakTUpoBATb 3aNUCU, Y KOTOPLIX HET NOAYUHEHHbLIX
3anuceu. Ecnu ectb NnoguuHeHHbIe 3anucu, To 6nokuposaTthb
MOAUMPUKALIUIO NOSEeU CBA3M;

® U3MeHeHUAa B NoNaxX CBA3U OCHOBHOW 3aNMUCU MIHOBEHHO

nepeAasaTb BO BCe MONA CBA3M BCeX 3anucewnt
nononHUuTenbHou Tabnuusr (kackaaHoe obHosneHue)



KoHTponb uenoctHoctu cesaseun

B onepauunsax ygpaneHusa 3anuceun cBA3aHHbIX
Tabnuy 6onbLy cBOOOAY UMEIOT 3anucu
OOMNOoNMTHUTeNbHOU Tabnuubl. YoaneHue nx AoMKHO
NPoOnCcxXoanTb NPaKTU4YeCKU DECKOHTPOJSIbLHO.
YaaneHue 3anmcen oCHOBHOU Tabnuubl TIOTMYHO

noAYNHUTbL OAHOMY U3 ClrieAYLWUX NpaBurl.

* yAaQnaTb MOXHO 3anuUCb, KOTOpasa He umeeT
NOAYUHEHHbBIX 3anUCeun;
* 3anpeTuTb (6N1OKUPOBATH) yAarieHUe 3anNucu npu

HaNMMYUM NOAUYMHEHHBIX 3anuceun, NMbo yaanaTb
ee BMecTe CO BCeMU MOAYUNHEHHBIMU 3aNUCIMU

(kackagHoe yaaneHue).



3. UHdpopmaLMOHHO-
riorn4yeckas mogenb
npeamMeTHOU obfacTu




TTpoexkTuposaHue 6a3sbr AaHHBLIX

[MpoekTupoBaHMe 6a3bl AaHHbIX COCTOUT B MOCTPOEHUM
KOMMJIeKCa B3aMMOCBA3aHHbIX 00ObEeKTOB AaHHbIX. [TpoekT
0a3bl AaHHbIX HAAO0 Ha4YMHaTbL C aHann3a npeaMeTHOMU
obnacTu n BbISIBNIEHUA TPeOOBaHUU K HEU OTAESIbHbIX
norfb3oBaTeneu.

Pa3paboTumk 6a3bl AaHHbIX CHa4Yyana co3aaeTt ooobLweHHoe
onucaHue co3aaBaemMom 6a3bl AaHHbIX. ATO onMcaHue,
BbINOSIHEHHOE C UCMNOJSfIb30BaHUEM CpPeAcTB, MOHATHbLIX BCeM
noasam, padortaroLwmx Hag NnpoekTupoBaHuem 0a3sbl AaHHbIX,
Ha3bIBAOT KOHUEeNnTyanbHOU (MH(onornyeckon) moaenbsio
AaHHbIX. B KOHUenTyanbHONU MoAenun cpeacTBamMm CTPYKTYP
AaHHbIX B UHTErpupoBaHHOM BUAe OTpPaXakT COCTaB U
CTPYKTYPY AaHHbIX, a TakKe UHPOPMaLMNOHHBLIE NOTPEOHOCTV
NMPUIIOXXEeHUN.

Takaa moaenb NOMTHOCTbLIO He3aBUCUMaA OT (PU3NYECKUX
napameTpoB cpeAbl XpaHEeHUSA AaHHbIX.



MoaenupoeaHue b/}

[MpeaMeTHaa obnacTb — 3TO YacTb pearibHOro M1pa,
AaHHble O KOTOPOU Mbl XOTUM OTpa3uUTb B Oa3e AaHHbIX.
Hanpumep, B KayecTtBe npeaMeTHON 0051aCTU MOXHO
BblIOpaTb Oyxrantepuro Kakoro-nmdo npeanpuaTusa, otaern
KagpoB, mara3uvH u T1.4. lNpeameTHan obnactb 6ecKoHeYyHa U
COAEPXKUT KaK CyLLeCTBEHHO BaXHble NOHATUA U AaHHbIe,
TakK U Mano3Ha4vawime nnm BoooLle He 3HaYalwme AaHHbIe.
Tak, ecnu B KayecTBe npeamMmeTHoM obnactu BblOpaTb yyeT
TOBApPOB Ha CKnapge, TO NOHATUA "HaKnagHasa" u "cyer-
dakTypa” aBnNATCA CyLWweCTBEHHO BaXXHbIMU MOHATUAMMU, a
TO, YTO COTpyAHMLUA, NPUHUMAIOLLAA HaKNnaaHble, umeeT
ABOUX OoeTen — 3TO ANf y4yeTa ToBapoB HeBaXxHo. OgHako, ¢
TOYKU 3peHnA oTAaesia KaagpoB AaHHble O HaNU4Yuu aeteun
ABNAKTCA CyLWeCTBEeHHO BaXHbIMU. Takum obpasom,
BaXXHOCTb AaHHbIX 3aBUCUT OT BbIOOpa npeaMEeTHOMU
obnacTw.



Mogenb npeameTHOU obnactu

/ WmeeTcs 6onblloe KONMYECTBO METOAMNK
onuncaHua npeameTHou obrnactu. U3 Hanbonee
U3BECTHbIX MOXXHO Ha3BaTb MeTOOUKY
CTPYKTYpHOro aHanumsa SADT n oCHOBaHHYIO
Ha HeM IDEFO0, anarpamMmbl NOTOKOB AaHHbIX
lenHa-CapcoHa, MeToanKY OOBHLEeKTHO-
opueHTupoBaHHoro aHanusa UML u gp.
Moaenb npeaMeTHOU O0b6nacTu onucbiBaeT
cCKopee npouecchbl, npoucxoasiive B
npeaMeTHOM 00rnacTu n gaHHbIe,
ncnonb3yemsblie 3TUMMU npoueccamu. OT Toro,
HAaCKONbKO NpaBuUSibHO cMmoAennpoBaHa
npeaMeTHasa obnacTb, 3aBUCUT ycnex
AanbHeuwen pa3padoTKn NPUNOXKeHUMN.



KoHuenTyanbHaa (MHPOPMAUMUOHHO - NormMYeckas)

mopenb npeameTHou obnactu

UHdpopmaumoHHo-nornveckasa mogens (UITM) asnsietcsa
MoAenbio AaHHbIX, OTOOpaXarLwWwmnx npeaMeTHY0 obrnacTtb
B BUAe COBOKYNMHOCTU UH(PpOPMALMOHHbIX OOBEKTOB U
CTPYKTYPHbIX CBAI3en Mexay HUMM.

OOGBbEeKTOM Ha3bIBaeTCA NIIOOOUN IrieMEeHT HEKOTOPOU
cuctemsbl. [PUHATO Ha3bIBaTb OTAESNIbHbLIU NpeamMeT
JIK3eMnnsApoM o6beKTa, a pa3finiHblie MHOXeCTBa
00BLEeKTOB, 0OOpa3oBaHHbIe NO KAKOMY-NTMOO NpUHUMNY —
TUNaMun OO bLEKTOB.

CBOMCTBOM 00BbEKTa Ha3bIiBaeTCHA HEKOTOpPaA BEJIUYUHA,
XapakTepusyrLwiasa COCToOssHUe o6 beKTa B FIlOOU MOMEHT
BpeMeHU. OTaenbHbIN 3K3eMNIAP 00bLEeKTa MOXET ObITh
TOYHO ONMUCaH, ecriu yKka3aHbl 3Ha4eHUs ero cBoucTB. [1Ba
aK3eMnnspa oyayT pasfiMiHbIMU, €CNIN OHU OTSINYAIOTCA No
3Ha4YeHU 0 XOTA Obl OQHOro CBOUCTBA.



UHpOopMmaUmMOHHO - noruveckas moaenb npeameTHou obnactu

MpeactaBneHue o6beKkTa unu npouecca B bl ceoautcs K
yKa3aHUKo ero cBouctBs. MHpoOpMaLUNOHHbLIM OTOOpaxeHnem
CBOWUCTB CrnyXaT aTpuOyThl, crieaoBaTesibHO 3K3eMnnsap
00bEeKTa MOXeT ObITb NpeacTaBrieH B 6a3e AaHHbIX KakK
Habop UMeHn aTpubyTa U ero 3Ha4YeHus1 (MMeHa aTpnbyToB
COOTBETCTBYHOT Ha3BaHUSsIM CBOUCTB O0ObEeKTa).

UHdpopmaLMOHHBIN O0OBEKT NpeaMeTHOU 0brnacTu — 3To
nHpopmMaLMOHHOE OTOOpaXeHue HEeKOTOPOU CYLLHOCTH, TO
eCTb pearibHOro oobekTa, ABfeHNs Ui npouecca,
nHdopmMauma 0 KOTOPOM AOMKHA ObITb NpeacTaBneHa B
Buae 6a3bl AaHHbIX UMW MHDOPMALMOHHON CUCTEMDI.

NMpumep npeacraBneHns nHpopmaumMoHHoro ooekrta CtyaeHT B Buae rpada




UHpopMaumoHHO - noruveckas moaens npeameTHou obnactu

UHdopMaLUMOHHBLIN OOBEKT MMeeT MHOXXEeCTBO peanu3auum —
3K3eMMIApPOB, KaXAbIU N3 KOTOPbLIX NpeAacTaBrieH
COBOKYMNHOCTbI KOHKPETHbIX 3Ha4eHUU CBOUCTB
(pekBn3nToB) n nugeHTUUUMpPyeTcA 3Ha4YeHNEM Kriro4a

(npocToro — oAuH PeKBU3UT UM COCTAaBHOIO0 — HECKOJIbKO
pekBusntoB). OctanbHble PeKBU3UTbI UH(POPMALIMOHHOIO
00beKTa ABMSAIOTCA onncaTtenbHbIMMW.
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Npu npoekTnposaHuu bl mexay nHdpopmMmauMOHHbIMU
oO0beKTaMmun ycTaHaBNMBaKOTCS CTPYKTYPHbIe CBA3U, OTpaXkaroLime
OTHOLUEeHUA MeXAy peanbHbIMU O0OBEKTaMU, NnpoueccamMmu Unu

ABJIIEHUAMM.




CASE-cpeactea noOCTpoeHUs KOHLUENTYyasnbHLIX Mogenei

/ OpHon u3 Hanbonee NonNynAPHbIX (POPM NpeacTaBNeHUs
KOHUenTyaribHbIX MOAerien AaHHbIX ABNSIeTCA MoAenb
«CYWHOCTbL-CBA3b» (ER-Mmopenb Entity (cywyHOCTb) U
Relation (cBfi3b)).

/ Mopenb 6bina npeanoxeHa YeHom B 1976 r. Kpome
moaenu YeHa ussecTHbI Apyrve Moaenu:

®* ceMaHTM4eckasi Mmoaenb AaHHbIX Xammepa n Makneoaa;
* ¢pyHKuUMOHanbHaa mogenb LLinnmaHa u gp.

/ MopaenupoBaHue npeaMeTHOM obnacTn 6asupyeTcs Ha
Mcnonb30BaHUU rpacpmyecknux gmarpamMmm, BKHOYaroLWMX
HebonbLoOe YUCIIO Pa3HOPOAHbLIX KOMMOHEHTOB. B cBsAI3U C
HarnAA4HOCTbLIO NpeAcTaBleHNA KOHUenTyarbHbIX
mopeneun, ER-guarpammsl nony4vymnnu LWnpokoe
pacnpocTtpaHeHue B CASE-cpeactBax (Computer-Aided
System Engineering), npegHa3Ha4YeHHbIX O
aBTOMaTU3UPOBAHHOIO NPOEKTUPOBaAHUA PeNALNOHHbIX
0a3 NaHHbIX.



ER-Aauarpammor

/ ER-puarpammbl B HarnsgHou dhopme
NpeAacTaBnsAlOT CBA3U MeXAY CYLHOCTAMM.
Haunbonee nonynapHbimu asnsattca CASE-
cuctembl ERwin, Design/IDEF, Power Designer, B
KOTOpPbIX AnarpamMmmbl CO30al0TCH B
cooTBeTCcTBUMU cO cTaHaapToMm IDEF1X.

/ OcHoBHble noHATUA ER-gnarpammbi:

v/ CyWHOCTD;
v atpubyrT;
v/ cBasb.

/ [MocTpoeHne ER-gnarpammbl npegnonaraetr
onpeperieHne CywHOCTEen npeaMeTHOMN obrnacTtu,
aTpuoOyTOB 3TUX CYLLUHOCTEN U YCTaHOBNEHNe
CBA3en Mmexay HUMMU.



Cnacubo 3a sHUMaHue!



s CODASYL

CODASYL (anri1. COnference on DAta SYstems Language —
KondepeHuus mo si3bIkaM CHCTEM 00padOTKH JAHHbIX) —
opranmu3anus (Ha3BaHUe MPOU3ZHOCUTCH «KOAACHII»), IPUHUMABIIAS
AKTHMBHOE y4acTHe B IBOJIOIUN HHPOPMANMOHHBIX TEXHOJIOTUH B
60-80-¢ roabt XX Beka. OcHoBana B 1959 niis pazpadorku
CTAHJAPTHOIO SI3bIKA MPOrPAMMUPOBAHUS JHJISI KOMMEPUYECKHUX CUCTEM
[1]. 10T A3BIK MOAYyuYnT Ha3BaHue COBOL. Ilomumo pa3padorku
SI3bIKA B paMKax KOHcopuuyMma Obli1a cpopmuposana rpynmna Data
Base Task Group, koTropou 0b1J10 IOPY4Y€HO pa3padorarb
YHUBEPCAJbHBIN A3BIK 1Js1 0a3 JaHHbIX, BCTpoeHHbIn B COBOL. B
1969 roay rpynmna ony0aukoBaJja cnennpuKamuio A3bIKa 1J5 CeTeBOU
MO/IeJIU JaHHBIX, KoTopas nmoay4u/a Hazpanue "CODASYL Data
Model".

B nacrosimnee Bpemsi koHpepenuuss CODASYL pacpopmupoBana,
apxuB 0bL1 nepeaad Uncruryry umenun Yapasia b300uaxka.



