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BBepneHue

Nepapxnyeckume 6asbl faHHbIX MOTyT BbITb NpeAcTaBsieHbl Kak AepeBo, cocTosee 13
006BbEKTOB pas3/INyHbIX YPOBHEeW. BepxXHUM ypoBEeHb 3aHMMaeT 0aNH 00bEeKT, BTOpON —
00bEeKTbl BTOPOro YPOBHA U T. 4.

Mexnay obbekTamMm CyLeCcTBYOT CBA3U, KaXKAbih 06BbEKT MOXET BK/OYaTb B cebs
HECKO0JIbKO 06beKkTOB Bosiee HM3KOro YpoBHSA. Takne 06beKTbl HAXOAATCA B OTHOLLUEHUN
npenka (06bekT bonee BAN3KUN K KOPHIO) K MOTOMKY (06beKT 6onee HN3KOro YPOBHS),
npu 3TOM BO3MOXXHa CUTyauuns, Kkorga obbekT-npefokK He nMmeeT NOTOMKOB NN UMeeT UX
HECKOJIbKO, TOrga Kak y obbekTa-notoMka ob6a3aTesibHO TONIbKO OAUH npenok. ObbeKThl,
nmetowme obuiero npeaka, HasbiBatoTCcsa 6mM3HeLaMu.

1. NMpuMepsl

Hanpumep, ecnu nepapxmyeckasn 6a3sa AaHHbIX cogeprxaja nHpopMaLumno 0 nokynaTensax
N nx 3aKasax, To byneT cywecTBoBaTb 0OBbEKT «roKyrnaTesib» (poonTenb) n 06bekT
«3aka3» (nodyepHun). O6beKT «rokyrnaTesib» byneT nMeTb yKa3aTes M OT Ka)Kaoro
3aKa34ymKa K (p13n4eCcKoMy pacroioXKEHUIO 3aKa30B NokynaTensa B 00bekT «3akas3».

B aTon mogenu 3anpoc, HanpaBJIeHHbIW BHU3 MO nepapxun, NpocT (Hanpumep: Kakue
3aKa3bl MpUHagfexxaT 3TOMYy NoKynaTesto); 0AHAaKO 3arnpoc, HanpaBJ/IEHHbIM BBEPX MO
nepapxuun, 6onee cnoxxeH (Hanpumep, Kakon NokKynaTesib NOMECTU/ 3TOT 3aKa3). Takxe,
TPYOAHO NpencTaBUTb He-Mepapxmyeckme gaHHble Npu UCrosib30BaHNN 3TOWN MoLENN.

Nepapxmnyeckon 6a3on faHHbIX ABNAeTCA hannoBas cMcTeMa, COCTosALLAN U3 KOPHEBOW
ONPEKToOpuKN, B KOTOPON NMMeeTCs nepapxms nogonpekTopun v pannos.
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2. Nepapxuuyeckana Mmogesib OaHHbIX

[MepBble cUCTeMbI yrpaB/ieHNsA 6a3amMu gaHHbIX NCMNOJ1b30BaAN nepapxmnyeckyro mMmoaesib
OaHHbIX, N BO BpeMeHWN X nogapyieHne npeguwecTByeT NoABJIEHNIO ceTeBOWn Moaesnn.

3. CTPpYKTYpHasa 4aCTb Mepapxm4iecKkom Mogenm

OCHOBHbIMN MH(POPMALIMOHHBIMU eAINHULIAMM B NepapXmn4eckor Moaenm AaHHbIX
SIBNAOTCA CErMeHT 1 none. None gaHHbIX onpenensieTca Kak HaMMeHbllas HeaennMas
eAVHNLA OaHHbIX, 4OCTYMNHAsa nonb3oBaTento. /1S cerMeHTa onpeaensioTca Tun
CermMeHTa M 3K3eMMnJsp CerMmeHTa. IK3eMnasip cermeHTa obpa3syeTca N3 KOHKPETHbIX
3Ha4YeHU nosien gaHHbIX. TN CerMeHTa — 3TO NOMMEHOBaHHas COBOKYMHOCTb
BXOOALMX B HErO TUMOB MOJIEN AaHHbIX.

Kak n ceTeBas, nepapxmyeckas moaesnb AaHHbIX 6a3mpyeTcs Ha rpacdoBoi hopme
NOCTPOEHUS AaHHbIX, U HA KOHLLEeNTYaJIbHOM YPOBHE OHa SIBJISETCSA NPOCTO YaCTHbIM
CJZly4aeM CeTeBOW MoLenn AaHHbIX. B nepapxnyeckon Moaenn AaHHbIX BepLUUHE rpada
COOTBETCTBYET TWM CErMEHTa WM NPOCTO CEerMeHT, a AyraM — TUMbl CBA3EN NMpeaok —
NOTOMOK. B nepapxmiyeckux CTpyKTypax CerMeHT — MOoTOMOK A0JIXKeH UMeTb B TOYHOCTMU
O[HOro npepka.

Nepapxmnyeckasa monenb npenctasnaseT cobon CBA3HbIN HEOPUEHTUPOBAHHLIN rpad
OPEBOBUOHON CTPYKTYpPbl, 00beanHsaoWwmMn cermeHTol. Mepapxmndeckasa bl coctonTt mns
ynopsago4yeHHoro Habopa nepeBbes.

4. NMpeobpa3oBaHue KOHUENTyaJibHOW MOAe NN B
Mepapxm4yeckylo Moaesb OAaHHbIX

Mpeobpa3oBaHMe KOHLENTYabHOM MOLENN B MEPAPXNYECKYIO CTPYKTYPY AaHHbIX BO
MHOIOM CX0)Xe C npeobpa3oBaHNEM ee B CETEBYIO MOAESIb, HO U UMEET HEKOTOpPbIE
OT/INYMS B CBSA3M C TEM, YTO Mepapxmyeckas moaesnb TpebyeT opraHm3aumm Bcex OaHHbIX
B BUAE LepeBa.

Npeobpa3oBaHme CBA3N TUMNA «OAUH KO MHOIMUM» MeXAY NMpegkoM 1 NOTOMKOM
OCYLLeCTBNAETCA NMPaKTUYeCKMN aBTOMAaTUYECKN B TOM CJly4ae, ecivm MOTOMOK nmeeT
OOHOro npegka, n NPoncxognT 3TO chefyowmm obpasom. Kaxkabih 06beKT € ero



aTpmbyTamu, y4aCTBYIOLMIA B TAaKOWN CBSA3W, CTAHOBUTCS JIOFMYECKUM CcerMmeHToM. Mexay
ABYMS NIOTNYECKNMN CErMeHTaMN yCTaHaBIMBAETCA CBA3b TUMA «OAWNH KO MHOMMM».
CermMeHT CO CTOPOHbI KMHOIM0» CTAHOBUTCHA MOTOMKOM, @ CErMEHT CO CTOPOHbI «OANH»
CTAHOBUTCSH MPenKoM.

CuTyaums 3Ha4YNTENIbHO YCJIOXKHSAETCS, €C/IM MOTOMOK B CBSI3U MMEET He 0OHOro, a ABYX
n 6onee npenkos. Tak Kak NogobHOE NoNoXKeHNEe ABNAETCA HEBO3MOXXHbIM A1
nepapxm4eckor Moaenun, To oTpakaemMasa CTPYKTypa AaHHbIX HY>XXAaeTCs B
npeobpa3oBaHmMsX, KOTOpPble CBOASTCS K 3aMeHe 04HOro AepeBa, HanpuMmep, AByMS
(ecnn nmeeTcs ABa Npepnka). B pesynbTaTe Takoro npeobpasoBaHus B 6ase faHHbIX
nosABNAETCA N3bbITOYHOCTb, TaK Kak e ANHCTBEHHO BO3MOXKHbI BbIXO4 U3 3TON
cUTyaumm — nybnmpoBaHue OaHHbIX.

5. Ynpasnswouwasa 4acTb Mepapxmyeckom Mmoaesnm

B paMKax nepapxm4eckon Mmonenun BblAeNSAl0T A3blKOBble CpencTBa ONMcaHusa faHHbIX
(A00) n cpencTsa MaHUNyAMpoBaHUA aaHHbIMK (AMI). Kaxxaas pusnyveckas b6asa
onuncbiBaeTcss Habopom onepaTopos, 00YCNOBAMBAOLWNX KAK €€ JIOTNYECKY0 CTPYKTYPY,
TaK U CTPYKTYpY XpaHeHusa bA. MNMpu aTom cnocob goctyna yCcTaHaB/aMBaeT cnocob
opraHm3aumm B3aUMOCBA3N PU3NYECKMX 3anncen.

OnpegeneHsbl cneaytoumne cnocobol gocTyna:

e ViepapXmnyecKkun rnocnenoBaTesibHbIN;
nepapxmyeckn NHOEKCHO-NocenoBaTesIbHbIN;
nepapxmyecku npsamMon;

nepapxmyeckn MHOAEKCHO-MPSMOWN;
NHOEKCHbIN.

NMomMumo 3apaHna nMmeHn b n cnocoba focTtyna onucaHuUsa AOJIXKHbI COAepXaTb
onpeneneHna TUNOB CerMeHToB, cocTasnaowmx b1, B COOTBETCTBUN C nepapxmen,
Ha4yuHasa C KOpHEBOro cermeHTa. Kaxxnasa pmsnyeckasa bl cooep>XmT TONbKO OANH
KOPHEBOWN CErMEeHT, HO B CUCTEME MOXKET ObITb HECKO/IbKO (husmyeckux b/.

Cpenn onepaTopoB MaHUMYJ/IMPOBaHUA OAaHHBIMU MOXXHO BbliAE/INTb OrnepaTopbl MOUCKa
DaHHbIX, onepaTopbl MONCKa AAaHHbIX C BO3MOXXHOCTbIO MOoanrKaunum, onepaTopsbl
MoandmKaumm gaHHbIX. Habop onepaunin MaHUNYAINPOBAHUSA OAaHHBIMU B MEPAPXNYECKON
B/l HeBenuk, HO BNOJIHE OOCTATO4YEH.



6. NMpuMepbl TUNUYHBLIX ONEepaToOpPOB NOUCKA AaHHbIX

e HANTW yKa3aHHoe pnepeBo b/;

e MepenTn OT O4HOro AepeBa K ApYyromy;

e HANTW IK3EMMIAP CErMeHTa, YA0BNETBOPAIOLW NI YC/IOBUIO MOUCKA;

e MEpPEenTN OT OAHOI0 CErMeHTa K APYyroMy BHYTpU OEpPEBa;

e MEepenTn OT OAHOI0 CerMeHTa K ApyromMy B rnopsgke obxona nepapxun.

MprMepbl TUMNYHbBIX ONMEePaTOPOB MOMNCKA AaHHbIX C BOSMOXHOCTbIO MOAN(UKALNN:

e HANTW N yaep>XaTb ANK AajJibHenwen Moanpukaumm e gUHCTBEHHbIN 3K3eMNasap
CerMeHTa, YAO0BNETBOPSAIOLWMNIA YCNOBUIO MONCKA;

e HANTU N yaep)XaTb ANSA AasibHENLWEN MOANDUNKALUUK CeayoLWmnin 3K3emMnasap
CermMeHTa C TEMU XKe YC/I0BMAMU MOUCKa;

e HANTU N yaep>XaTb ANA fasibHENLWEN MOANINKAUUK CeayloLwWmni 3K3emMnaap g
TOro Xe poanTens.

MpuMepbl TUMNYHBLIX OMEPaTOPOB MOAUMUKALINN NEPAPXNYECKM OPraHN30BaHHbIX
JlaHHbIX, KOTOPbIE BbIMOJIHATCS NOC/Ie BbINOJIHEHMS OAHOIO U3 ONMEepPaToOpPOB BTOPOW
rpynnbl (MOMCKa AaHHbIX C BO3MOXXHOCTbO MoandUKaLmn):

e BCTABWUTb HOBbIN 3K3eMMJISIP CErMEHTa B YKa3aHHYI0 NO3ULINIO;
e 0OHOBUTb TEKYLLNI 3K3EMMJISIP CETMEHTa;
e YOANNTb TEKYLWMN IK3EMMAAP CErMeHTa.

B MepapxmquKon MoAeJIN aBTOMaTUHECKU NoaaePKMNBaeTCA UEJIOCTHOCTb CCbIJIOK
MexXxay npegkamMmm h NOTOMKaMu. OcHoBHOe npaBuMio: HUKaKOW NOTOMOK He MOXeT
cywecTtBoBaTb 6e3 cBoero poaunTend.

7. N3BecTHbIe nepapxudyeckue CyYbJi

e TUNNYHbLIM NpeacTasnTenem (Hanbonee N3BECTHLIM N PACNPOCTPAHEHHbIM)
asnsetca Information Management System (IMS) pupmbl IBM. MNepBas Bepcus
rnossmnacb B 1968 r.

e Time-Shared Date Management System (TDMS) komnaHun Development
Corporation;



e Mark IV Multi - Access Retrieval System komnaHuu Control Data Corporation;

e System 2000 pa3paboTku SAS-Institute;

e CepBepbl KaTasioros, Takue, kak LDAP n Active Directory (gponyckarT 4EéTKoe
npencraBneHne B Buae Aepesa)

e [0 NpMHUKUNY nepapxmnveckon bl NOCTpoeHbl nepapxmyeckme gpanaioBble CUCTEMbI U
PeecTp Windows.

e InterSystems Caché

e Google App Engine Datastore API

3aKJslo4YyeHue

Torom HanmcaHust AUNJAOMHON paboTbl ABUIOCL CO3A4aHME NPOrpamMMHOro NPoaykKTa
«CNCTEMbl aBTOMATM3UPOBAHHOIO KOHTPOA 3HAHWUA CTYAEHTOBY.

Bbinn pelleHbl cnegyoume nocTaB/IeHHble Nepeno MHOW 3a4ayn:

- OaH 0630p COBPEMEHHOMY COCTOSAHUIO Teopun Ba3 AaHHbIX, OCHOBHbIM Moaenam CYbB/,
npnmeHsembiM B [MK;

- N3y4YeHbl NPUHLUMNbI PYHKLMOHUPOBAHUA U OCHOBHbIE BO3MOXXHOCTU TE@XHOJ10IM NN OLE;

- pa3paboTaH cnocob oTobparKeHnsa penguUnNOHHbLIX CTPYKTYP AaHHbLIX B MepapXm4eckom
BUAE;

- 0OMOJIHEH CTaHAapTHbIN KoMnoHeHT Delphi OLEContainer BO3MOXXHOCTbIO COXpPaHEHUS
6uToBoro n3obpa>keHmsa Ha ero NOBEepPXHOCTN.

MporpamMmma KOHTpPosA 3HaHM TEST, KoTopas paccMmaTpuBanachk B 5 rnase, pabotaeTt
rnopn ynpassaeHuem onepaynmoHHonm cuctemol Windows 95. CnpaBo4yHas cuctemMa rno3sosuT
Nerko n bbICTpo HayunTca paboTaTb € cuctemonm TEST.

3To0 ynobHoe nobaBneHne K TpaauLMOHHBIM METOAaM KOHTPOJIS, NOBLILIAOLLLEe

3 PEKTUBHOCTb YCBOEHUS NnpeamMeTa CTyaeHToM. CUCTEMA COCTOUT U3 TPEX CBA3AHHbIX
Mexay coboi YyacTein. MepBas 4acTb 3TO NporpamMMa- peakTop BOMNpPOCOB,
No3BoJIAOLLAA NpenodaBaTeslo co3aaBaTb UHANBMAYANbHYO 6a3y AaHHbIX BOMPOCOB MO
CBOUM AucCuUUNAMHaM. BTopas 4yacTb npeacTtaBnsieT cobon TeCTUPYHOLLLYO NporpaMmmy,
npeaHa3HAYeHHYIO A8 CTYAEeHTOB. TpeTbs YacTb NpeAHa3HayYeHa Aass npenonaBaTens,
npeacTasBsisieT cobo CTaTUCTUKY MPOXOXKIAEHNA TecTa, HAaCTPONKY NapaMeTpos, C
NMOMOLLbO 3TON MPOrpamMmMbl rnpernogaBaTeslb MOXET MpoaHaaM3npoBaTh pe3ysbTaThbl



NnpPpoxXoXXOeHnmd TeCTa U caeJlaTb COOTBETCTBYHOLWME BbiIBOObI.

Takum ob6pa3oM, 3Ta CMCTEMA MOXKET UCMOJIb30BaThCA NpenojaBaTeNaMun, BHe
3aBMCMMOCTW OT AUCLUMUMINHBI U OANHAKOBO MOAXOAUT KaK OJ19 eCTeCTBEHHO-HAYYHbIX,
TaK U AN TYMaHUTapPHbIX NpeaMeToB.
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