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OCHOBHBbBIE ITOHITHS

Co3gaBast 0a3y JaHHBIX, II0JIb30BATEIIb CTPEMUTCS
YVIOPSAIOYNTh  HHMOPMALMIO 1O  pa3IdYHBIM
IpU3HAKaM M OBICTPO H3BJIECKaTh BBIOOPKY C
IIPOU3BOJIbHBIM COYETaHHEM IIpu3HAKOB. Crenarhb
3TO  BO3MOXHO,  TOJBKO  €CIM  JaHHBIC
CTPYKTYPHUPOBAHBHI.

CTpyKkTypHpOBaHHe - 3TO BBEACHHUE COINIAIICHUM
O CIIOC00ax MPEACTABICHUS JaHHBIX.



* HecTpykTypupoBaHHBIMH HA3bIBAIOT JAaHHBIC, 3allCaHHBIE,
HalpuMep, B TEKCTOBOM (hamJie.

e IIpumep 1. Ha puc. 1 mpumep HECTPYKTYpHUPOBAHHBIX
JAHHBIX, COJEPKAIMX CBEICHUS O CTyACHTax (HOMEp
JTUYHOTO Aeaa, (paMHInio, UM, OTIYSCTBO U IO POXKICHUS)
Jlerko yOemuTbCA, YTO CJIOXKHO OPraHW30BaTh IOHUCK
HEOOXOAUMBIX JTAHHBIX, XPaHSIIUXCS B
HECTPYKTYPUPOBAHHOM BHJIC, a YIOPSJAOYHUTH MOIOOHYIO

MH(OPMALIMIO MMPAKTUYECKHU HE MPEICTABIACTCS PEealbHbBIM.



JImunoe geno Ne 16493, Ceprees Ilerp MuxainoBud, gara
poxaenus 1 saBapsa 1987r.; JI/x Ne 16593, IlerpoBa AHHa
BragnMupoBHa, nara poxa. 15 mapra 1985r.; No muyh.

nena 16693, n. p. 14.04.86, AnoxuH Anapen bopucoBud.

Puc.l. IIpumep HECTPYKTYPHUPOBAHHBIX JAHHBIX




* YT0oOBI aBTOMATU3UPOBATH MOMCK U CUCTEMATU3UPOBATH 3TH
JaHHBIE,  HEOOXOAMMO  BbIpaOOTaTh  OIPEACICHHBIC
COITIAIICHUS O COC00ax IpPEACTaBICHUS JaHHBIX, T.€. JaTy
POKICHHS HY>XKHO 3allMChIBaTh OJMHAKOBO JJI KaXJIOro
CTyJICHTa, OHa JOJPKHA HMETh OJIMHAKOBYIO JUIMHY M
ONPEJICIICHHOEC MECTO CPEAXd OCTaJbHOM MH(pOpMALUA DTH
K€ 3aMEUaHus CHPaBEIJIMBBI M JJISI OCTAJIbHBIX JAHHBIX
(HOMEp JUYHOIO fAeja, (haMuIns, UMs, OTYECTBO).



[Ipumep.2.

ITocne

IIPOBEACHUA

HECJIOXKHOU

CTPYKTypH3alluM ¢ HHPOpMalMEH, YKa3aHHOHW B IPUMEPE
(puc.l), oHa OyneT BBIMIAJETh TaK, KaK 3TO IOKa3aHO Ha

puc.2.
No damunung | ms OT4ecTBO [laTa
JlnyHoro poXxae-
nena HUS
16493 |CepreeB |[leTp Muxannosmd  [01.01.87
16593 |lleTtpoBa |AHHa BnagnmnpoBHa | 15.03.85
16693 | AHOXMH |AHOpeu | bopucoBny 14.04.86

TN ZTIPNMCPD CTPYRTYPNPOBAHNHBIX " AaHHBIX




B coBpeMEHHOM TEXHOJOTMH 0a3 JaHHBIX MPEAIOJIaracTcs,
4TO CO3JaHHE 0a3bl JaHHBIX, €€ NOAACPKKA U 00ECIICUCHHUE
OOCTyIla  IOJIb30BaTelIE K  HEH  OCYIIECTBISIOTCSA
[EHTPaJIU30BaHHO C IIOMOIIIBIO CHEINAIIEHOTO
IPOrpaMMHOIO MHCTPYMEHTAPUS — CUCmeEMbl YAPAGIEHUS
oazamu OaHHbIX.

ba3a pannbix (b/l) — 3T0 monMeHOBaHHAsI COBOKYMHOCTH
CTPYKTYPHUPOBAHHBIX JTAHHBIX, OTHO CSIIUXCS K
ONpEACIICHHOU IpEeAMETHOU 00J1aCTH. Cucrema
ynpaBJjeHusa 0azamu aaHHbIX (CYDBJ]) — 3T0 KOMILIEKC
IPOrpaMMHBIX M SI3BIKOBBIX CPEICTB, HEOOXOJMMBIX JIs
co3laHusl 0a3 JaHHBIX, HNOAACPKAHMS HMX B aKTyaJbHOM
COCTOSIHUM W OpraHu3allii MOMCKa B HHUX HEOOXOAUMOM
MH(OPMAIHH.



Kiaaccupukanuss 0a3 JaHHBIX

[Io mexnonozuu oopadbomku 1aHHBIX 0a3bl JaHHBIX
MOJPA3ACIISIIOTCS HA LIEHTPAIIM30BAHHBIC U
paCIpPEICICHHBIE.

Ilenmpanuzoeannasa 0a3a NAHHBIX XPAHUTCA B IIAMSTH
OJIHOU BBIYHCIIUTEIHLHOU CUCTEMEL. Eciu 3Ta
BBIUMCIINTCIBbHAS CHCTEMa SBISICTCA KOMIIOHCHTOM CETH
OBM, BO3MOXKEH pacmpeieCHHbIA JOCTYIl K Takou Oase.
Takoit cmoco® HCIOIB30BaHUA 0a3 JaHHBIX YacTo
IIPUMEHSIOT B JOKaIbHBIX ceTax I1K.



e Pacnpedenennana 0aza NaHHBIX COCTOMT W3 HECKOJBKHX,

BO3MOKHO MEPECEKAIOIIUXCS WA Ja)Ke TyOIMPYIOIINUX APYT
apyra  4acTed, XpaHHMbIX B  pa3auMuHbix JOBM
BBIUMCIIUTEILHOM  cetu. Pabora ¢ Takon  Oazow
OCYIIECTBIACTCSA C IOMOIIBIO CHUCTEMbI  YIIPABIICHHUS
pacnpeneineHHon 0a3oi gaHHbIX (CYPB/).

 [Io cnocooy oocmyna x paHHBIM ©0a3bl JAHHBIX
pa3IeisAOTCa Ha 0a3bl JAHHBIX C JOKAAbHbIM OOCHYNOM W
0a3bl JaHHBIX C VOAIEHHbIM (cemesbiM) O0Cmyna.




CucrtemMbl LECHTPAIW30BAHHBIX 0a3 JaHHBIX C
CETEBBIM JOCTYIIOM MPEANOJArarT pPa3jIuyvHbIE
apxumexmypsvl TOA0OHBIX CUCTEM:

* (pailI-cepBep;
* KJIMEHT-CEPBEP.

daij1-cepBep. ApxuTeKkTypa cucrem bJl ¢ ceTeBrIM
TOCTYIOM IIPEAIOJaracT BbIJCICHUE OIHOU U3
MAallMH CETHM B KA4€CTBE ILICHTPAJIbHOM (CEpBEp
(parsioB). Ha Takoll mampHE XpaHUTCS COBMECTHO
UCIIOIb3yeMas lieHTpaiu3oBaHHas b/l. Bce apyrue
MAalllHbl CETH BBIIOJIHAKT (YHKIUM Ppad0OdYnX
cragnui. Daiapl 0a3bl JAHHBIX B COOTBETCTBUHU C
IOJIb30BATCILCKMMM 3alpocaMy MEPEaaroTcs Ha
pabouue cTaHLIMU, IJI€ U IIPOU3BOAUTCSI 00padoTKa.



Kimmenrt-cepBep. B 3T0oM KOHIIENIINA TTOIPA3yMEBAETCSA, YTO
IIOMMMO XpaHEHUS IIEHTPAJIU30BaHHOM 0a3bl JaHHBIX
[ICHTpaJbHasg MalrMHa (cepBep O0a3bl JAHHBIX) JOJKHA
0o0ecrneYrBaTh BBINOJHEHUE OCHOBHOTO 00beMa 00padOTKH
JAHHBIX. 3ampoC Ha JdaHHbBIC, BBIJIABACMbBIA KJIHEHTOM
(paboyel CTaHIMEN), MHOPOXKIACT IMOMCK M H3BICYCHHUE
JaHHBIX Ha cepBepe. M3BieueHHbIE JaHHBIE (HO HE (haiijibl)
TPAHCHOPTUPYIOTCA II0 CE€TH OT CepBepa K KIHCHTY.
Cnenu@ukon  apXHUTEKTypbl KIHMEHT-CEPBEpP  SBJISCTCS
MCIIOJIb30BAHHUE SI3bIKA 3aIpOCcOB SQL.



Puc.3 Cxema o0pabotku nnpopmanuu B b/[ mo npuHiuny daiii-

cepBep

o XpaHeHune
dans-cepsep CJ g

obpaboTtka

aisioB B/l ajist 00padoTKH

Pabouune crannuu



Cxema 00paboTku nHpopMaru B bl o npuHIKUIY KIMEHT-CEPBEP

Cepgep bas
JlaHHBIX

TpaHcnopTUpOBKa JAHHBIX,

Paboune cranmmm

Puc.4




CTpyKTypHBIE 3JIEMEHTHI 0a3bI JAHHBIX

Ilosie — sneMeHTapHas €AUHHUIIA JOTMYECKON OpraHu3aluu
JIAHHBIX, KOTOpasd COOTBETCTBYET HEACIUMON €IUHUIIE
HHPOpMaLIMU — PEKBU3UTY. Jlag omnmcaHus IIOJ
HCIIOJIB3YIOTCS CIEAYIOIINE XaPAKTCPUCTHKHA:

umsi, Hanpumep. Pamwmma, HWMmsa, OrtuectBo, Jlara
POXKIICHUS;
THII, HAIIPUMEP, CUMBOJILHBIN, YACJIOBOH, KaJICH1ap-HbIN;

NJIAHA, Hampumep, 15 0ailT, npuueM OyaeT OIpeaciasThCs
MaKCHMaJbHO BO3MOKHBIM KOJIMYECTBOM CHMBOJIOB;

TOYHOCTH IS YHCJIOBBIX JAHHBIX, HaNIpuUMEp JBa
NCCATUYHBIX 3HaKa UII OTOOpa)KeHHUS JPOOHOM YacTH
quclia.



e Puc.5. OCHOBHBIE CTPYKTYPHBIC AJIEMEHTHI b/]

N4 N4 N4 N4
nonsal nonsaz2 nonsaa3 nonsa4

ITone 3amnuc

3anuch — COBOKYIIHOCTb JOTHYECKH CBS3aH-HBIX
OJICH. DK3EMILIAP 3alKCH - OTACIbHAs pean3aLus
3allACH, COAEpIKallasgd KOHKPETHBIE 3HAYECHHUS €€
TTOJICH.

dana (Tabauna) — COBOKYIHOCTh SK3E€MILIS-POB
3aIMCEN OTHOU CTPYKTYPHI.



ma panna

[Mone [MpnsHak dopmat nong
Kritoua
Nuga [lonHoe Twvn [1nnHa TO4YHOCTb
(0603Ha4 | HaMMeHOBaH (onsa yncen)
eHune) e
Nms1
nMms N

Puc. 6. Onucanue J0ru4ecKor CTPYKTYpPhI 3alMCcH (haunia




* B crpykrype 3anmcu (paiiia yKa3bIBalOTCs IIOJISI, 3HAYCHUS
KOTOPBIX SIBISAIOTCS KJIKYAMH.

e nepBuuHbIX (IIK), KOTOpBEIC MACHTUPUIUPYIOT SKIEMILISP
3anucu, 1 BTopuuHbIiMHU (BK), KOTOpBIE BBIOIHSAIOT POJIb
MOWCKOBBIX HJIM TPYNIUPOBOYHBIX  IMPHU3HAKOB (110
3HAQYCHUI0 BTOPHUYHOIO KJIHOYa MOXHO HAWTH HECKOJIBKO
3aIIUCeN ).

e [Ipumep 3. Ha puc. 7 npuBeneH nOpuMEp ONHCAHUS
JOTHYECKOM  CTPYKTypbl 3amucu  (anna  (TaOauIlbl)
CTYIAEHT, comepxumMoe KOTOPOro ONPHUBOIUTCS Ha PHUC.2.
Crpykrypa 3amucu (ana CTYIEHT nwunHeinHas oHa
COIEPKUT 3aIMCH (UKCUPOBaAaHHOM JJIUHBL.
IloBTOpsroIIMECs TPYNIIBI 3HAYEHUU TIOJIEM B 3allUCH
OTCYTCTBYIOT. OOpalieHrne K 3HaUCHUIO MO IIPOU3BOIUTCS
110 €r0 HOMEDY.




Nwma dpanna CTYOEHT

[Mone [Mpun3 dopmart nongd
O603Ha4yeHne HanmeHoBaHue HaK Tun On TouHO
KIIoH4 MHa | CTb
[Tomep Ne nnuyHoro gena * Cums 3
damunus damunug Cunmn 15
CTyOEHTa
Nmga ma cTtyoeHTa Cums 10
OT4ecTBO OT4yecTBO Cnms 15
CTyAEeHTa
[laTa [laTta poxaeHus [laTa 8

e Puc.7 Onucanue JOru4ecKor CTPYKTYpPHhI 3alUMCH (pailna
CTYAEHT

\




» BUJIbI MOJIEJEN TAHHBIX

AnpoMm nm000i 0a3bl HAHHBIX SBJISICTCS MOACIb HaHHBIX.
Mojenb JaHHBIX MPEACTABIICT COOOM MHOXKECTBO CTPYKTYP
JTAHHBIX, OIPAHUYECHUH  ILEJIOCTHOCTH M  OIepaluu
MaHUITYIUpOBaHUs HaHHBIMU. C MOMOIIBIO MOJECIN JaHHBIX
MOTYT OBITh MPEJACTABICHBI OOBEKTHI MIPEAMETHON 00JIACTH
1 B3aMOCBSI3U MCXKTy HUMH.

Mogeab MaHHBIX — COBOKYIHOCTH CTPYKTYpP JAaHHBIX U
ornepanyui ux oOpadOTKHU.

CYDb/l oCHOBBIBA€TCSA Ha HMCIIOJIB30BAHUN HEPAPXUUYECKOH,
CETECBOM WJIM PEIISILMOHHOW MOJIECNIN, Ha KOMOMHAIIMHA STHX
MOJEJIEU WJIM HA HEKOTOPOM UX ITOJIMHOXECTBE.



CymiecTByeT TpU OCHOBHBIX THIIA MOAEIICH JAaHHBIX:

THunel MOHeﬂeﬁ JTAHHDbIX.

1. vepapxuyeckas,

2. ceTeBasd

3. peJasaiIHOHHasA




* Uepapxuueckass CTPyKTypa IHPEACTABISICT COBOKYIIHOCTH
3JIEMEHTOB, CBS3aHHBIX MEXKIY COOOM MO ONpeacICHHBIM
npaBuwiaM.  OOBEKTBI, CBS3aHHBIE  HEPAPXHUUYCCKHMU
OTHOILICHUSMH, OOpa3ylOT OpPUECHTHUPOBAHHBIM  rpad
(mEepEeBEPHYTOE IEPEBO).

* B cereBOM CTPYKTYpE NPU TEX XK€ OCHOBHBIX MOHATHIX
(YPOBEHb, y3€JI, CBSI3b) KaXKIbIM DSJICMEHT MOXKET OBITh
CBSI3aH C JIFOOBIM JIPYTHUM 3JIEMEHTOM.



PE.]IHIII/IOHHaH MOI€JIb JaHHDBIX

[loHATHE peJISUMOHHBIA (aHIJ. relation — OTHOIICHUE)

CBSI3aHO C pa3pabdOTKaMyd H3BECTHOTO aMEPHKAHCKOIO
CIieIajiicra B ooynactu cucrteM 6a3 manHbix E. Komna.

OTA MOJEIHU XAPAKTEPU3YIOTCSI MPOCTOTOU CTPYKTYPhI
JAHHBIX, YOOOHBIM I TONL30BATENS  TAOIUYHBIM
IPEACTABICHUEM HM  BO3MOXHOCTBIO  HCIIOJIb30BaHUS
(popMaIbHOrO  ammapara  ajlreopbl  OTHOIICHHUM U
PEIISIIMOHHOI0 NCUHCICHUS IS 00paOOTKH JaHHBIX.



PensiiiuoHHas MoJiellb OPHEHTUPOBAHA Ha OPraHU3AIUIO
JAHHBIX B BUJIE IBYMEPHBIX Ta0muil. Kaxkias peassiuoHHas
Ta0JMIa TPEACTABIIET COOOM JBYMEPHBIA MACCUB U
00JIaaeT CICAYIOIMMY CBOMCTBAMM:

* KAKIBIN DJIEMEHT TaOIUIIBI — OJMH DJIEMEHT JaHHBIX;

* BCE CTOJIOIBI B TAOIHUIIE OJHOPOIHBIE, T.€. BCE DJICMEHTHI B
CTOJIOIE MMEIOT OAUHAKOBBIM THII (UYHMCIOBOM, CUMBOJIBLHBIM
U T.J.) U JJIUHY;

* KaXIbIA CTOIOCL UMEET YHUKAIbHOE UMS;
* OJIMHAKOBBIC CTPOKHU B TAOJIUIE OTCYTCTBYIOT;

* MOPAHOOK CJIEAOBAHHUS CTPOK M CTOJOIIOB MOKET OBITh
IIPOX3BOJIbHBIM.



IIpumep. PendanuoHHONM TaOMMIEH MOXHO IPEACTABUTH
MH(OPMAIHIO O CTYACHTaX, 00y4arOIIUXCs B BY3€.

No iuuynoro | Pamunusa | Mms OtuectBO | [ara ['pymnma
niena POXKICHUS
16493 CepreeB |Ilerp Muxannosu |01.01.76 111
q
16593 ITerpoBa | AHHa Bragumupo |15.03.75 112
BHa
16693 AnoxuH | Asaapen | bopucosuu |14.04.76 111




OTHOIIEHU TPEACTABICHLI B BHJEC TAaOJMI, CTPOKHU
KOTOPBIX COOTBETCTBYIOT KOpPTEKaM WM 3alUCAM, a
CTOJIOLIbI — aTpuOyTaM OTHOIICHUM, JOMEHAM, IOJISIM.

[Tose, KaXk10€ 3HAUEHUE KOTOPOro OAHO3HAYHO OIPEACIISICT

COOTBETCTBYIOIIYIO 3aIMCh, HA3BIBACTCS MPOCTHIM KIHOYOM
(KIF0YeBBIM ~ mojeMm). Eciaum 3amuMcu OJHO3HAYHO
ONPEACIAIOTCS 3HAYCHUSIMHA HECKOJBKHX IOJICH, TO TakKas
TabnuIa 0a3bl JaHHBIX KMEET COCTABHOM KIIt04. B mpumepe,
IOKa3aHHOM Ha puc. 4, KIIOYEBBIM IIOJEM TaOJIMIIbI
apiseTrcd ''No quuHoro aemna'.



* UToOBI CBSI3aTh JIB€ PESIMOHHBIC TAaOJHUIBI, HEOOXOAUMO
KJIFOY TIE€pBOM TAaOJHMIBI BBECTH B COCTAaB KJKO4a BTOPOM
TaOJMIIBI (BO3MOXXHO COBITAQJCHUE KIIIOUEH); B MPOTHBHOM

ClIy4ya€ HY)XHO BBECTH B CTPYKTYpY IHE€pBOM TaOIHUIIbI
BHEIHUH KJII0Y — KJIF0Y BTOPOX TaOJIMIIBI.



Puc. 8. [Ipumep pensiiimoHHON MOAEH

CryneHt Crunenaus
(Homep) (pe3yJbrar)
(Homep) (pesynbrar)
Ceccusn
(HOMep)
(pe3yJsbTar)




