BBEAEHWE B BA3bI JAHHBIX



Jexuusa Ne 9.
BA3BI JAHHBIX U CYB/



bA3bI JIAHHDBIX W CY b/

C camoro Hadaja pa3BUTHUS BEIYMCIUTEIbHOU TeXHUKH (nanee — BT)
00pa30BaJINCh IBA OCHOBHBIX HANIPABJIEHHUS €€ MCIOJIb30BAHUS:

 npuMeHeHue BT st CJI0)KHBIX YHCJIEHHBIX PACY€eTOB;

e npuMeHenue BT qis1 xpanenust u 00padoTku nHpOpMALIMH.

IlepBoHayayibHO BT ncnosib30Banach TOJBKO JUISA CIOXKHBIX YMCICHHBIX
pacueToB. IMEHHO OTPEOHOCTHIO 00ECIIEUNTh OOIbIINE 0ObEMBI
pacyeToB, TPEOOBABIIIMXCS B HOBBIX OTPAC/IAX HAYKH U TEXHUKHU

(L IepHOM PHEPTETUKE, PAKETOCTPOCHUH U JP.), ¥ ObLIO BBI3BAHO
nosiiieHrue OBM.

DTO HAIPaBJICHUE AAJI0 TOJTYOK PA3BUTHIO YHCICHHBIX METOJOB U
SI3bIKOB IIPOTrPaMMHUPOBaHKS, OPUEHTUPOBAHHBIX Ha yIOOHYIO 3aMUCh
YHCJICHHBIX aJITOPUTMOB.



bA3bI JIAHHDBIX W CY b/

BTopoe HanpaBJieHHe BO3HUKJIO, KOTJIa B KOMIILIOTEPaX IOSIBUIOCH
JO0CTAaTOYHO OIEPATUBHOM M BHEIIHEH NaMsATH (MAarHUTHBIC JICHTHI,
MarHuTHbIC OapaOaHbl U, [NIaBHOE, MAarHUTHBIE AUCKH). OHO 1aio
pa3BuTHE MH(GOpPMALIMOHHBIM cucTtemam (apanee — HC).
Knaccuueckumu nnpumepamu MC gBisiroTcs: 0aHKOBCKHE CUCTEMBI,
CHUCTEMBI PE3EpPBUPOBAHMS OMJIECTOB, OMOIMOTEUHBIC CUCTEMBI U T.II.

ITosiBIEHHE MAarHUTHBIX AUCKOB, CIIOCOOHBIX XPAaHUTh OOJIbIINE 00BEMBI
MH(pOpMaIUM, TIOTPEOOBAIO CO3/IaHUS CUCTEM YIIPaBJICHUS JAHHBIMHU BO
BHEIITHEN NaMATH. Tak MOSBWINCH CUCHEMbL YRPABIEHUA palliamu
(mnanee — CY®D), wiu ¢haitiosvie cucmemol.

C TOYKM 3pE€HUS NPUKIJIATHOW ITpOorpaMMbl (pailyl — 3TO KMEHOBaHHASA
00J1acTh BHEIIHEH MaMAITH, B KOTOPYIO MOKHO 3allMChIBATh U U3 KOTOPOM
MOKHO CUUTHIBATH JIAHHBIE.



bA3bI JIA HHIbIX

IIpaBuna nMeHoBaHUA (hailIoB, CIIOCOO JOCTYyIA K JaHHBIM B (hailjie u
UX CTPYKTypa 3aBUCAT OT KOHKPETHOM CHUCTEeMBI yIIpaBiIeHUs aiiaaMH.
CY® Oepet Ha cebs pacnpedenerue Heu el namsamu, omoopasjicetue
umMeH haiiios 8 coomeemcmayrouue aopeca 60 GHewHel Namsamu u
obecneuenue 0ocmyna K OAHHbIM.

daiiioBast cUCTeMa OOBIYHO UMEET JIPEBOBHUJIHYIO CTPYKTYPY — KaTajaoru
pacmoiararTcs B y3Jiax AEpeBa, a caMu (Paliibl SIBJISIFOTCS €r0
JUACTBSMU.

OOMeH JaHHBIMU MEXKYy MporpamMMoin u daiiaaMmu UaeT yepes oyghep
onepamugHoll namamu, pa3Mep KOTOPOTo ONpeaesieTcs: 100
CUCTEMOM, INOO MPOTPAMMUCTOM.



bA3bI JIA HHIbIX

[Touemy (palIOBBIX CHCTEM HEAOCTATOYHO 151 AP (PEKTUBHOM
00paboTKM nHOPMAIIUH ?

B daiinoBoil cucTeme XpaHATCs CISAYIONINUE BUAbI (DArIOB:

* TEKCTOBBIE (JJOKYMEHTHI, IIPOTrpaMMBbl ); 00padaThIBalOTCSI TEKCTOBBIMU
pPEIaKTOpaMU; UX CTPYKTypa O4€Hb MPOCTA — IMOCIIEI0BATEIbHOCTD
CTPOK WJIK OAUTOB (CUMBOJIOB);

* 00bEeKTHBIE 1 UCTIOJIHSAEMBbIE (DaiiJIbl, KOTOPHIE TAKKE UMEIOT

POCTYIO CTPYKTYDY.

Takum o06pa3zom, (paiyioBbIe CUCTEMBI 00ECTICYNBAIOT XPAHEHUE
CI1a00CTPYKTYpPUPOBAaHHOM MHGOpPMAIIMK, OCTABIIAS JaJbHEHIITY IO
CTPYKTYPH3AIMIO IPUKJIAIHBIM IIPOrpaMMaM.

Camu (ailJibl YaCcTO U3MEHSIOTCS, YAAIAIOTCS, CO3Aal0TCS 3aHOBO.



bA3bI IAHHDBIX Wl CYBJ

Hngpopmayuonnwie cucmemst, TaaBHbIM 00pa3oM, OPUEHTUPOBAHBI HA
XpaHEHUE, BHIOOP U MOJAUDUKAIIAIO HOCHOAHHO XPAHUMOU
MH(pOpMalIHH.

Ota nHdopmalusa 0OObIYHO UMEET JOBOJBHO CI0OMHCHYI) CIPYKIYPY .

C apyroii ctoponsl, Bo Bcex MC, kak Obl OHM HU OTJIMYaIMCh OJIHA OT
APYTo#, pelarTCs OJHU U TE K€ IMPOOJIEMBl, CBI3aHHBIC C
OpraHM3alMe U XpaHECHHUEM JIaHHbBIX.

CtpemiieHue BbIICIUTh U 00001IHUTh 00111yI0 4acTh MC, OTBETCTBEHHYIO
3a YIIPaBIICHUE CIIOKHO CTPYKTYPHUPOBAHHBIMU JJAHHBIMM, IIPUBEJIO K
coznanuto CYB/ — cucmem ynpasnenusn oazamu OGHHbBIX.



Cucrema ynpasiienus nanHbiMu saBisgercs CYB/l, ecnu ona
* TMOJJICP’KUBACT JOTMYECKU COITIACOBAHHBIN HA0Op (hailyioB;
* OPEAOCTABISET SA3bIK MAHUMYJIUPOBAHUS JAHHBIMU;

 o0ecreurnBaeT BOCCTAHOBJICHUE HH(POPMAIIUMHU MTOCTE COOEB;

e 00ecrneunBacT NapajuieIbHY0 pad0Ty HECKOJIBKHUX MOJIb30BATEIICH.



Hedopmanpao, 6a3a nanubix (BJ) — 310 GoMbIIOE IO 0OBEMY
XpaHMUIIAIIE JAHHBIX, B KOTOPOE MOYKHO J00AaBIIATh M U3 KOTOPOTO
MOJKHO U3BJICKaTh JaHHEIC.

bosee ctporoe onpenenenue b/l naerca >x. MapTuHOM B KHUTE
«Mapmun /[oic. Opeanuzayus 6a3 OQHHBLIX 8 8bIUUCTUMEIbHBLX
cucmemax. M: Mup, 1978».

ba3a JaHHBIX — 3TO COBOKYNHOCMb 83AUMOCEAZAHHBIX XPAHAUWUXCSL
emecme OAHHbIX TIPU HAIMYUHA TaKOWM MUHUMAJIbHOW M30BITOYHOCTH,
KOTOpas A0MycKaeT ux 3P(OEKTUBHOE UCIOJIb30BaHUE ISl OAHOIO MU
HECKOJIbKUX MPUJIOXKCHUN (3a7a4);

OaHHble 3aAMOMUHAIOTCS TaK, YTOObI OHU OBUIM HE3A8UCUMbL O
npocpamm, UCTIOJIb3YIOIIUX 3TU JaHHBIC;

IUIsL 000aseHuss HOBBIX U MOOugukayuu CyIeCTBYIONIUX OaHHbIX, a
TaKXKE IS 1oUCKA JAHHBIX IPUMEHSCTCS 00wl ynpasisiemviil Cnocoo.
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B213y HAHHBIX NHOI'Ta OIIPCACIIAIOT KAK Heu36blm0QHy10 COBOKynHOCmMDb
I71eMEHMOB8 OAHHDBIX.

OpnHako Ha MPAKTHKE BO MHOTHX 0a3aX TaHHBIX U30BITOYHOCTH
IIPUCYTCTBYET.

B 3TOM citydae roBopsT 00 ynpaeiaemoil nivi MUHUMATIbHOT
u3ovimoynocmu. OHa Hy>XKHa JUJIS

* YMCHBIIICHHUS BPEMEHH JOCTYMA K JAaHHBIM HJIH YIPOIICHUS CIIOCOO0B
azpecalluu;

e 00ecrnedYeHns BO3BMOXKHOCTH BOCCTAHOBJICHUS JAHHBIX IIPH UX
CJIly4alHOH MOTEPE.
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Ilon Hezaeucumocmuvro 0anHvIX OM RPOZPAMM U HAOOOPOT, IPOrpaMm
OT JIAHHBIX, MTOJIPA3YMEBAETCS, YTO U3MEHEHUE OMHUX HE MPUBOIUT K
U3MEHEHUIO JPYTHX.

B AelicTBUTENBbHOCTH MOKHO TOBOPUTH TOJIBKO 00 OMHOCUMENbHOU
He3a8UCUMOCMU OAHHbLX, T.€. HEOOIbIINE U3MEHEHUS OJTHUX HE
MIPUBOIAT K UBMEHEHUIO APYTUX.

BaxxaeiM MOMEeHTOM B B/1 SIBISICTCS MOHSATHE UEIOCMHOCHU OAHHbBIX.
Eciu b/l coneput JaHHbIE, UCIIOJIBL3YyEMBIE PA3IUYHBIMU
MOJIb30BATEIAMU, OYEHb BAXKHO, YTOOBI DJIEMEHTHI JAHHBIX U CBSI3U
MEXKTy HUMU HE Pa3pyIIAJIUCh.

BrruncnurenbHas CUCTEMA JOJIKHA TADAHTUPOBATD Y E10CMHOCHb
XPaHUMBIX B HEW JAHHBIX, T.C. C8A3eU MeHCOy OAHHbIMU U
KOpPEeKMHOCMb CAMUX OAHHBIX.

11



Ecth ABa cnioco0a moaaepKaHus HeJO0CTHOCTH JAHHBIX:

1) annapammueiit v cMCTEMHBII, T.€. 3allUTa OT Pa3pyUICHHS IIPH
COOSIX 1 HEKOPPEKTHOM JIOCTYTIC;

2) npozpammmustil, T.c. 3aJaHNC OrPAHUYCHUIN IIEIIOCTHOCTH.

BTopoii crioco0 (mporpaMMHBIN) MpeanoiaracT NpoOBEPKY COOTBETCTBUS
3HAYEHU U JTAHHBIX HEKOTOPBIM KPUTEPHUSIM.

Hanpumep: HaxoasaTCs a1 3HAYEHUS JAaHHBIX B OIPEICIICHHOM
Auarna3oHe (BO3pacT, roji pOXJICHUs, 3apIuiara) Wik YIOBICTBOPSIOT JIU
3HAYEHMST HEKOTOPBIX AJIEMEHTOB JAHHBIX KAKOMY-TM00 OTHOIICHUIO,
YPaBHEHUIO, PYHKIIUM, IPYTUM OTpAaHUYECHUAM ((haMUIINU, HAIIpUMED,
JTOJKHBI COCTOATH TOJIBKO M3 OYKB M HAUMHATHCS C OOJIBIION OyKBHI).
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OcHoBHbiMU pyHkuuaMU CY B/ aBigtorcs:
1) ympaBieHHe JaHHBIMU BO BHEIITHEW MTAMSITH;

2) ymnpaieHHe OydepamMu OnepaTuBHOMN MaMsITH;

3) ympaBiieHHUE TPAaH3aAKIUIMU;

4) KypHaIu3alus U BOCCTAaHOBJIICHHUE 0a3bl JAHHBIX MOCJIE COOEB;

5) mnopaepkka S3bIKOB 0a3 JaHHBIX.
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OcnoBubie pyHxuumn CY b/l

1. YnpaBJiieHHe JaHHBIMM BO BHEITHEH MaMATH.

3akirodaeTcsl B 00€Ce4eHMH HEOOXOAUMBIX CTPYKTYP BHEIIHEH HaMSITH
KaK JIJIsI XpaHEHHUS TAaHHBIX, HEITOCPEJACTBEHHO BXOSIIMX B 0a3y
JTAQHHBIX, TaK U JJIs1 CITY>KCOHBIX IEJICH.

(Kak aT0 Aenaercs, moab30BaTeilb HE JOIKEH 3HaTh, TAK KaK BCE 3a00ThI

oepet Ha ce0ss CYB/I.)

2. YnpasJienue Oy(pepamMu onnepaTuBHON MaAMSITH.

OOMEH TaHHBIMU MEXKAY IIEHTPAJIbHBIM IIPOLIECCOPOM 1 BHEIITHUMU
YCTPOMCTBAMHU OCTAETCS BCE €I1I€ JOBOJbHO MEIICHHBIM.

JI1s yBEeIIMYEHMSI CKOPOCTH ATOr0 0OMEHa UCIIOJIb3yeTCs Oyghepuszauus
oannwix 6 onepamugnoit namamu (nainee — OII).

OOBIYHO TOM Oy(epu3alu, KOTOPYIO JAa€T OlepallOHHAs CUCTEMA,
HepocTarouHo U CYB/l uMeroT u noajiep:kMBaroT COOCTBEHHbBIN HA00P

oydepoB OII ¢ coOCTBEHHOM AUCIUILIMHON X 3aMEHBI. y



OcnorHble Gpynxkuuun CYB/

3. YnpaBJjieHUe TPAH3AKIUSAMM.

Tpanzaxkuyus — 5T0 NOCIEAOBATEIBHOCTh onepanuit Hag b/,
paccmarpuBaemas CY DB/l kak equHOE 1emnoe.

[ToHsiTHE TpaH3aKIIMK HEOOXOAUMO 01 HOOOEPHCAHUS TOCUHLECKOU
uenocmuocmu 6azvl oannvix. Kaxaas TpaH3aKIKUsl HAUMHACTCS MIPU
IIeI0CTHOM cocTOsiHMHM B/[ M ocTaBiseT 3TO COCTOSHUE 1IEJIOCTHBIM
MIOCJIE CBOETO 3aBEPIIICHUS.

Ecau TpaH3akiys yCIEIIHO BBIMOJHAETCS, TO HOBOE cocTosiHue b/
(UKCHUpYyeTCsl BO BHEIIHEH MaMsITH, MHAYE HU OJTHO M3 M3MEHECHUN HUKaK
HE OTPA3UTCs B COCTOSIHUU b/I.

TpaH3aKIMsI MOXKET paCCMaTPUBATLCS KAK MUHUMATbHASL €OUHULA
akmusrocmu noavzosameins no otHoueHuo K CYBJl. 1o noHsaTHe
O4YCHb Ba)KHO B MHOTOIOJIb30Barebckux CYB/I, korma ¢ b1
napaieIbHO pad0TAaET HECKOJIBKO YesioBeK. B aToM ciydae

paccMarpuBarOT CEPUN WIINM CMECHU TPAH3aKIIUH. 2



OcHorHble Gpynkuuun CYB/I

4. /KypHajauszaunus 1 BOCCTaAaHOBJIeHHE 0a3bl JAHHBIX MMOCJIE CO0eB.

OnaHuM 13 0CHOBHBIX TpeOoBanuil kK CY B/ saBisieTcs HaieKHOE
XPAaHEHUE NAHHBIX BO BHECIIHEH MMaMSTH.

Haoeycnocmv CYB/] — 3T0 c1ioOCOOHOCTH BOCCTAHOBHUTH MOCHICIHEE
IIEJIOCTHOE COCTOSIHME 0a3bl JaHHBIX MOCIE JH00r0 annapamuozo uiu
npPOCPAMMHO20 COOSL.

Annapammubsie coou ObIBAIOT MseKue (BHE3AIMHOE BBIKIIIOUYCHUE WIIH
OCTaHOBKA KOMITBIOTEPA) U dcecmKue (MoTepst nHHOpMaLMy Ha
HOCHUTEIIAX BHEIITHEW MTAMSITH).

Ilpozpammmunwtit cooit — 310 aBapuiiHoe 3aBepiicHue padotel CYB/I nnu
IPUKIJIAJHOM IporpaMMbl. [IporpaMMHBIN COOM SKBUBAJICHTEH MSATKOMY
anraparHomy cOoxo.
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OcnorHbIe pyHkuun CY b/l

r

Jlnst BoccranoBiieHus b/ Hy>)KHO XpaHUTh U30BITOUYHYIO HH(OPMAIIHUIO,
npuyeM Ta nHopMalius, KOTopas UCIIOJIb3YETCs il BOCCTAaHOBJICHUS,
JI0JDKHA XPAaHUTHCSl 0COOeHHO HaaexkHO. Hanbomee pacnpocTpaHeHHBIM
CII0COOOM MOICP>KaHUS TAKOW M30BITOYHOCTH MH(POPMALIUH SIBIISECTCSA
BEACHUE JHCYypHaALa usmenenuu b/].

ZKypnan — 310 ocobas yacTth 0a3bl JaHHBIX, HE JIOCTYITHAS
noab3oBaressiM CY B/l u nogaepxuBaemasi ¢ 0CoO0O0M TIIATEIbHOCTHIO, B
KOTOPYIO ITIOCTYHAKOT 3aIMCH 000 BCEX M3MEHEHHUSIX OCHOBHOM 4acTH

B,

Kpome Toro, B «cepbe3nbix» CYDB]I Benercst nonnasa apxuenan konus
Oa3zvl OaHHDbIX.

Kyphan n apxuenas konus ACIIOJIb3YIOTCS UISI BOCCTAHOBIIEHUS b/]
IO CJIE JHcecmKo2o cOos.

IIpu msexux coOosix TOCTATOUHO OTHOTO JcypHaia n3MeHeHui b1,
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Ocnoenbie pynxkuun CY b/l

S. Ilogaep:xka A3bIKOB 0a3 JaHHBIX.

Jl1s1 pa®oThl ¢ B/l nCnoNIb3yOTCS CIeUANIBHBIC SI3BIKU — A3bIKU 0A3
OQHHBIX.

B panaux CYBJ] BeIACISIOCH IBA Pa3HBIX IO (PYHKIIMOHAJIBHOMY
Ha3HauYeHUIO s3b1ka: SDL — 361k onpeaencuus cxemul b1 (Schema
Definition Language) n DML — s13p1k MaHUITY TUPOBAaHUS JaHHBIMU
(Data Manipulation Language).

SDL cayxun ajis onpeaeaeHus JOrudeckon cTpykTypsl b/, T.e. Toi
CTPYKTYPBbI, KOTOpas MPeACTaBIISCTCS MOJIb30BATEIIIO.

DML coaeprxan Habop orepaToOpOB MaAaHUIYJIUPOBAHUS JAaHHBIMH —
no0aBiIeHUE, yaaleHue, MOAU(pUKAIIUIO U BEIOOPKY JaHHBIX.

B coBpemennbix CYDB/I mognepkruBaeTcst €IMHBIN MHTETPUPOBAHHBIN
S3bIK, BKJIIOYAIOIIUN BCE HEOOXOAUMBIE CPEACTBA ISl paOOThI C 0a30H
JTAHHBIX, HAYUHAS OT €€ CO3/IaHMsl JO PEeATU3alH MOJIb30BaTEILCKOTO
uaTepdeiica. (O1o s3pik SQL (Structured Query Language)). 18



Tunosasn opranusanus CYBJI

CoBpemenHass CYB/I BkitodaeT clieAyromue NoACUCTEMBI:

aapo CYDB/I;

KOMITUJIATOD sA3bIKa b/1;

MOJICUCTEMY TOAACPKKA BPEMEHU UCIIOJTHEHUS;
HaOOp YTHUJIUT.

Anpo

YTUJ/INTDBI

CYB/

11BN

Komnuasitop
si3bika CYBJI
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Tumnor

(Y

151 OPraHu3a

SAnpo oTBeYaeT 3a yIpaBiICHUE JaHHBIMU BO BHEIITHEHW NAMSITH,
yIpaBieHue OydepaMu onepaTuBHON NaMsITH, YIIPaBJICHUE
TPpaH3aKUAMU U )KypHanu3auuro b/l.

Komnuusitop sizbika B/l TpaHcianpyeT oneparopsl si3blka 0a3 JaHHBIX B
HEKOTOPYIO UCTIOJIHIEMYIO IPOrpaMMy B MAILIMHHOM HJIH
IPOMEKYTOYHOM MaIlllMHHO-HE3aBUCUMOM Koze. (CoBpeMEHHBIE
KOMIUJISTOPHI TAKXKE BBIIOIHSIIOT ONTUMU3AIMIO 3a0pocoB K B/1.)

Iloacucrema momaepxkku BpeMmenu ucnojaHenus (I11IBH)
00€CIIEUNBAET PEAIbHOE BHIIIOJTHEHUE MTPOTrPaMMBI, SIBISACH (PAKTHUECKU
UHTEPIIPETATOPOM si3bIKa b/I.

Yruaurel B/l — 310 ciy)eOHbIE MPOrpaMMbl, BHIMOJIHSIIOIINE TaKUE
MPOLEAYPHhI, KOTOPBIE CIUIIKOM JOPOTO BBIMOJHATH C UCTIOJIb30BAHUEM
s3bika bJI. Hampumep: 3arpyska u Beirpy3ka b1, rmodanbHasi mpoBepka
I[EJIOCTHOCTH, COOp CTaTUCTUKH U T.]I. 20



