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OcHoBHbIe TeMbl nekuun no Kypcy CYb[

1. OCHOBHbIe NOHATUA 6a3 AaHHbIX. ATanbl pa3Butua CYB. TpeboBaHUA K cucrtemam
ynpaBrieHusa 6azamMmu gaHHbIX.

2. ApxutekTypa 6a3 gaHHbIX. Jlornyeckasa n cpnanyeckasa He3aBUCMMOCTb AaHHbIX. Cxema
npoxoxaeHus 3anpocoB K B[l. Pexxnmbl paboTbl ¢ 6a3o# AaHHbIX. Cxema npoxoxaeHus
3anpoca Kk b1. Knaccucukauua monenen gaHHbIX. ApXUTEKTypa U moaenun "KrueHT-
cepBep” B TexHonoruu b[.

3. PenauuoHHasa mogenb b[l. Tabnuua, KopTex, aTpubyT, AOMEH, NePBUYHbIN KIHOM,
BHeLWWHNN Knto4. OCHOBHbIE AOCTOMHCTBA PeNnsALNOHHOMN Moaenun. dyHaamMeHTarnbHble
cBoucTBa oTHoweHun. ObecneyeHue LENMOCTHOCTU OAaHHbIX.

4. Onepartopbl penaunoHHoun anredpbl. MOHATUA NONMHON U TPAH3UTUBHOMN
¢yHKUMOHaNbLHON 3aBUCUMOCTU. HopMmanu3sauunsa, HopmaribHble POpPMbI.

5. MNMpoekTupoBaHue 6a3 AaHHbIX. CemMaHTM4YeCcKMe moaenu aaHHbIX. ER - mogenb
(Entity-Relationship, CywHocTb-CBsi3n). Tanbl NpoeKTUpoBaHMa 6a3 AaHHbIX.

6. A3bik SQL, ero cTpykTypa, cTaHaapTbl, uctopus passutus. logMHoOXeCcTBO A3blka
DML: onepaTtopbl SELECT, INSERT, UPDATE, DELETE.

7. NMoamHoxecTBO A3bika DDL: onepatopbl CREATE, ALTER, DROP. lNogaepxka
CCbIJIOYHOM LEeNIOCTHOCTU AaHHbIX. [peacTtaBneHus, nx sHavyeHne. O6HoBNAEMbIe
npeacTaBrieHUS.

8. Ob6beKkTHble U cuctemMHble npuBunernn. Onepatopsl GRANT, REVOKE. Ponu.
TpaH3akuuu. Onepartopbl ynpasneHusa TpaH3akumamu: COMMIT, ROLLBACK, SAVEPOINT.
XypHan TpaH3aKkuun.
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OcCHOBHBIEC TOHATHUA 0a3 HTAHHDBIX

Nudopmanus, xpansiasca B 0a3ax JaHHBIX, SIBISIETCS OTPAXKEHUEM O0BEKTOB PEAIbHOTO
Mupa. B TpaaiuiimoHHONW TEPMUHOIOTHH OOBEKTHI PEAIBHOTO MUPA, CBEJICHUSI O KOTOPBIX
XpaHATCs B 0a3€ TaHHBIX, HA3BIBAIOTCS CYHIHOCTSMU — entities, a uX aKTyaJlbHbIC TPU3HAKHU
— arpubyTtamu (attributes).

OOBEKTHI pealbHOTO MUPA CBA3aHBI IPYT C IPYTOM MHOXKECTBOM CIIOKHBIX 3aBUCUMOCTEH,
KOTOpBbIE HEOOXOAUMO YUYUTHIBATh B UH()OPMALIMOHHOMN JESITEILHOCTH.

Baxxnelas 3ajjaua KOMIbIOTEPHBIX CUCTEM — XpaHEHUE U 00paboTka naHHbIX. [ ee
penieHus ObUTU MPEANPUHATHI YCUIIUS, KOTOPbIE TPUBEIIU K TOSIBJICHUIO B KOHIIE 60-X ro10B
CHEHUAIU3UPOBAHHOIO MPOrPAMMHOI0 00ECIIEUEHHSI — CUCTEM yIpaBieHUs 0azaMu
nanubIX (CYB/], database management systems).

CVYB/I no3BOJISIOT CTPYKTYPHUPOBATh, CHCTEMATU3UPOBATh U OPraHW30BaTh JTAHHBIC JJIs UX
KOMITBIOTEPHOI'O XpaHEeHHUs U 00paboTku. HeBO3MOXKHO TIpe/iIcCTaBUTh ce0e JIesITeIbHOCTh
COBPEMEHHOTO MPEANPHUITHS WK YUPEKICHUs O€3 UCIOJIb30BaHUS MTPO(PECCHOHATBHBIX
CVYB/I, koTophle COCTaBIAIOT GyHAaMEHT HH(GOPMAIIMOHHOM JIeSITeIbHOCTH BO BCex cdepax
— Ha4yMHas ¢ IPOM3BOJCTBA 1 3aKaHYMBasi (GMHAHCAMH 1 TEJICKOMMYHHUKAIIUSIMHU.

CepaieBUHOM, HEHTpaTbHBIM KOMIOHEHTOM Jt000i CYB/] siBnisieTcs cepBep 0a3bl JaHHBIX.
Ero TeXHM4EeCKOe KaueCTBO B PEIIAIONIEH CTETIEHU ONPEIEIISIET ITIABHBIE XapaKTEPUCTUKHU
CUCTEMBI, TAKME KaK MPOU3BOJUTEIILHOCTh, HAJIEKHOCTh, O€30MIaCHOCTH U T.11. B TO ke
BpeMsi OOTaTCTBO U pa3HOOOpa3ue BO3MOXKHOCTEM, 3aJI0KEHHBIX B MEXAHU3M €TI0
(YHKIIMOHUPOBAHUS, CUILHO CKa3bIBAIOTCA HAa 3)(PEKTUBHOCTH Pa3pabOTKU MPUKJIIATHBIX
IPOTPAMM.

Cepsep b/l siBisieTCss HEOTHEMIIEMBIM KOMIIOHEHTOM MOJIENIM B3aUMOIEHUCTBUSA ''KIIMEHT-
cepBep', KoTopas ctaja (PaKTUUYECKUM CTaHIAPTOM apPXUTEKTYPbl COBPEMEHHBIX CYbAun
OJIHUM M3 3TAIOB UX PAa3BUTUSA OT CUCTEM C LIEHTPATMU30BAHHON apXUTEKTYPOU U CUCTEM C
(hailJIOBBIM CEPBEPOM.



b/[] — sT0 cuctema crieynanbHbIM 0bpa3om
OpraHn3oBaHHbIX AaHHbIX (6a3 gaHHbIX), MPOrpaMMHbIX,
TEXHUYECKNX, S3bIKOBbIX CPEeACTB, NpeaHa3Ha4YeHHbIX
nnsi obecnevyeHns LeHTpanmM3oBaHHOIO HAKOMMEHUS U
KOJINEKTUBHONO MHOIroLeneBoro MCnofnb30BaHUS
ONaHHbIX.

Cuctema ynpasneHusa bl (CYB[l) — 3T0 COBOKYMNMHOCTb
S13bIKOBbIX U NPOrpaMMHbIX CpeacTB, obecnevynBaroLLInNX
ONA BbINOMHEHME BCEX OnepaLnn, CBA3aHHbIX C
OpraHu3aumen XxpaHeHnsa JaHHbIX, UX KOPPEKTUPOBaHUSA
N OOCTyna K HUM.
bl — 3TO nonMmMeHoBaHHAA COBOKYMHOCTb
B3aMMOCBSA3aHHbIX OaHHbIX HAXOOALNXCSA Noa

ynpasneHnem CYB/. 4!



basa gaHHbIX

baza 1aHHBIX — 3TO €AUHOE, OOJIBIIOE XPAHWIHUILE JaHHBIX, KOTOPOE
OJHOKPATHO OIPEACIISAECTCS, a 3aTEM HCIIOJIb3YETCS OJJTHOBPEMEHHO
MHOTHMH I0Jb30BATEISIMHU U3 PA3HBIX MMOJpa3acacHur. BmecTo
Pa3pO3HEHHBIX (PailIoB ¢ N30BITOYHBIMU JAHHBIMU, 37I€Ch BCE JIAHHBIC
COOpaHbl BMECTE C MUHUMAJILHOM J10JIEH N30BITOYHOCTH. ba3a 1aHHBIX
SBJISCTCS OOIM KOPIOPATUBHBIM PECYPCOM M XPAaHUT HE TOJIBKO
JaHHbIC, HO M UX onucanus. [1o aToi npuunHe 0a3y JAHHBIX €IIe
HA3BIBAKOT HADOPOM UHMEZPUPOBAHHBIX 3ANUCEU C CAMOONUCAHUEM.

e OmnucaHue JaHHBIX HA3bIBAETCS CHCTEMHBIM KATAJO0roM (system
catalog), nim caoBapem aaHHbIX (data dictionary), a camu 3JI€MEHTBI
OIHCaHUs MPUHATO HAa3bIBaTh MeTaJaHHbIMM (metadata), T.c.

" TaHHBIMH O JIAHHBIX .

 lMMeHHO Hanmu4ue caMOOIIMCaHUA JAHHBIX B 0ase JAHHBIX
oOecIIcuMBacT HE3aBUCUMOCTD MCKAY NporpaMmmaMu U J1aHHBIMM.

* 0aza JaHHBIX — 3TO COBOKYITHOCTh OIHCAHUN 00BEKTOB pPEaJbHOIO
MHpa U CBSI3EH MEXIy HUMH, aKTyadbHbIX JJIsI KOHKPETHOMN
IPUKJIIAAHOW 00JIACTH.



CYB/L

CYBJl— 510 nporpaMMHoO€ 00€CIeueHre, KOTOPOE B3aUMOJEHCTBYET C TPUKIaHBIMU

IIporpaMMaMu I0Jb30BaTeNs U 02301 JaHHBIX U 00J1a/1acT MPUBEICHHBIMHU HIKE
BO3MOYXHOCTSIMU.

[To3BonsieT onpenenars 0a3y JaHHBIX, YTO OCYIIECTBIISIETCS C MOMOIIBIO A3BIKA ONPeAeeHs
nanHbIX (DDL - Data Definition Language). fI3pik DDL npenoctaBiseT mojib30BarTeisiMm
CpPEACTBA YKa3aHUs TUIIA JAHHBIX U UX CTPYKTYPHI, a TAKKE CPEACTBA 3aJlaHUsI OTPaHUYCHUN
U1l UHOPMAIIUK, XpAaHUMOW B 0a3€ JaHHBIX.

[To3BoJISIET BCTABIISITH, OOHOBJISITH U U3BJIEKATh MHGOPMAIMIO U3 0a3bl TAHHBIX, YTO
OCYIIIECTBIISIETCS C TOMOIIIBIO fA3bIKA ynpaBJjenus JaHHbIMU (DML - Data Manipulation
Language). Hanmnune NeHTpaIM30BaHHOTO XPAHWIMIIA BCEX TAHHBIX U UX ONUCAHUN
MO3BOJISIET UCT0JIb30BaTh s3Ik DML Kak 00IIMii HHCTPYMEHT OpraHu3alluy 3apoCcoB,
KOTOPBIA UHOTA HA3bIBAIOT A3BIKOM 3AIIPOCOB.

[IpenocraBiseT KOHTPOJIUPYEMBIN JOCTYN K 0a3€ TaHHBIX C MOMOIILIO IEPEYMCICHHBIX HIXKE
CPEACTB:
- CUCTEMBI 00ecTieueHursi 0€30MMaCHOCTH, MPEAOTBPAIIAIONIEH HECAHKIIMOHUPOBAHHBIN JOCTYI
K 0a3e TaHHBIX CO CTOPOHBI MMOJIb30BATEIICH;

- CUCTCMbI ITOJACPKKH NCJIOCTHOCTU JAHHBIX, O6CCHC‘II/IB3,IOHICI\/’I HCIIPOTUBOPCUYNBOC
COCTOAHNC XPAHUMBIX JTAHHBIX

- CUCTEMBI YIIPABJICHUS NapajjieIbHON pabOTON NPUIIOKEHUM, KOHTPOJIUPYIOIIEH MPOLIECChI
UX COBMECTHOTO JOCTyIa K 0a3e JaHHBIX;

- CUCTEMBI BOCCTaHOBJICHHSI, TTO3BOJISIOIIECH BOCCTAHOBUTH 0a3y JAHHBIX 10 MPEALIAYIIETO
HEMPOTUBOPEUUBOIO COCTOSIHUS, HAPYIIIEHHOTO B pe3ysbTaTe cO0sl anmapaTHOro WIu
MIPOrpaMMHOT0 00€CTICUCHUS;



Jrtanbl pazButus CYDbB/I

B HCTOPHUHU PA3BUTUA U COBCPIICHCTBOBAHUA CUCTCM YIIPABJICHUA 0aszaMu JaHHBIX,
MO’KHO YCJIOBHO BbBIICJIUTHL TPU OCHOBHBIX 3Talla.

1) HauanbHbIl 3Tamn ObLT CBSA3aH C co3AaHueM nepBoro nokojieHus CYB/I,
OMUPABIINXCS HA UEPAPXUUECKYIO U CETEBYIO MOJEIHU JJAHHBIX (HA OCHOBE
cnenupukaruii CODASYL). [1o BpeMeHr OH COBMAJ € MEPUOIOM, KOT/Ia Ha PhIHKE
BBIYMCIIMTEIBHON TEXHUKU JTOMUHUPOBaIU Oosibiine OBM (mainframe), koTopsie B
coBOKyIHOCTH ¢ CY B/ mepBoro nmokoyieHusi COCTaBUIIA alapaTHO-IPOTrPAMMHY IO
miaTopmy OOJBIINX UHPOPMAITMOHHBIX CUCTEM.

CVYB/] nepBoro moxkojeHus ObUIM 3aKPHITBIMA CHCTEMaMHM: OTCYTCTBOBAJI CTAHAAPT
BHEITHUX UHTEP(PEHCOB, HE 00€CIEYnBaIaCh MIEPEHOCUMOCTD PUKJIAIHBIX TPOrPaMM.
OHu He o0Jaiany CpeiCTBaMHU aBTOMATU3allMU MPOTPAMMUPOBAHUS M UMEITA MaCCy
JIPYTUX HENOCTATKOB, B TOM YHUCJIE U BBICOKYIO CTOUMOCTb.

2) C co3gaHueM peaiuOHHON MOJICN JAHHBIX ObLJT HAYaT HOBBIM ATaIl B ABOJIIOIIUU
CYB/I. IIpocTtoTa 1 THOKOCTH MOJIEY MPUBJICKIN K HE BHUMAHHUE Pa3pabOTUMKOB U
CHHUCKAJIM €1 MHOKE€CTBO CTOPOHHUKOB. PelsiimoHHast MOJIeNIb JaHHBIX CTajla
JTOMUHUPYIONICH. YCIOBHO 3Ty TPYMITy CUCTEM MOKHO Ha3BaTh ''BTOPBIM MTOKOJICHUEM
CYB/1". Ero xapakrepu3oBajiu JIB€ OCHOBHbIE 0COOCHHOCTH — PEIISIIMOHHAS MOJIC/Ib
JTaHHBIX U 3bIK 3ampocoB SQL (Structured Query Language).



3) IIpencraBurteny BTOPOTO NOKOJIECHUS B HACTOAIIEE BpEMS
COXPAaHSIIOT OIPEACICHHYIO ITONYJISIPHOCTD CPEANA POHU3BOAUTEIICH
CYDb/1 1 pa3BWIMCh B CUCTEMBI TPETHETO MOKOJIEHUS, K KOTOPOMY U
oTHOCATCS coBpeMeHHbie CYDB/I.

JI1st HUX XapakTepHbI UCITOIB30BAHUE UJIEU OOBEKTHO-
OPUEHTUPOBAHHOTO I0JIX0/1A, YIIPABICHUS PACIIPEICICHHBIMUA
0azaMM JaHHBIX, AKTUBHOTO cepBepa b/, s3bIk0B
IpPOrpaMMHUPOBAHKS YETBEPTOIO MOKOJIEHHUS, (PparMEeHTAIIUN U
napajuieabHOM 00paOOTKH 3aPOCOB, TEXHOJIOTUN TUPAKUPOBAHUS
JAHHBIX, MHOTOIIOTOKOBOM apXUTEKTYPhI U IPYTUX JOCTUKECHUU B
o0JsracTh 00OpadOTKH TaHHBIX.

CYbB/] TpeTbero nokoJeHus — 3TO CI0KHBIE MHOTO(DYHKIIMOHAIIBHBIE
IPOrPaMMHBIE CUCTEMBI, pa0OTAIOIIME B OTKPHITON paclpeneICHHON
cpene. OHu NPeAOCTaBISIOT pa3padOTYMKaM MOIIHBIE CPEACTBA
yIIPABJICHUS JaHHBIMHU K OOraThlii HHCTPYMEHTAPUM JJIsI CO30aHMsI
MPUKIIAAHBIX IPOrPaMM U CUCTEM.



doyHKUMOHANLHOCTb,
NPOnU3BOAUTENBHOCTD,

3alMLLIEHHOCTD,

LIeNOCTHOCTb

MacLTabnupyemocTb

HageXHOCTb (KaTacTpodOyCTONYMBOCTD),

PEAKTUBHOCTb



ApxuteKkTtypa ba3s [JaHHbIX

BHelHAA
cXemMa

ITIpeoOpazopaHHe
BHEIHS1/

KOHLICTITYalIbHaA

HezaPpHCHMOCTE
OT JIOTHYEeCKOH

CTPYKTYPbI JJaHHBIX

ITpeoOpazopaHHe
“KOHLIeNTYyATbHasY
BHYTPEHHSIT”

HezaBHCHMOCTE
0T hH3HIeCKOH

CTPYKTYPbI JaHHbIX




BHemiHu# ypoBeHb

IIpencrasienue 0a3bl JAHHBIX ¢ TOYKHU 3peHUs] MOJb30BaTeJed. JTOT YPOBEHb
ONMCHIBAET Ty YaCTh 0a3bl JAaHHBIX, KOTOPAs OTHOCUTCS K KAKIOMY I0JIb30BATEJII0
KoHuenryajbHblii ypOBEHb

Oo0o01maree npeacraBjieHne 0a3bl JAHHBIX. JTOT YPOBEHb ONMUCHIBACT TO, KAKUE
JaHHbIE XPAHATCS B 0a3e TaHHBIX, A TAK)Ke CBSAI3H, CYIIeCTBYIOIIHE MKy HUMU

Ha xoHuenTyajbHOM yPOBHE NMPEACTABJICHbI CJAeAYIOIIHe KOMIIOHCHTHI:

BCe CYIIIHOCTHU, X aTPUOYTHI U CBA3M;

HAKJIaJbIBaeMble HA JAHHbIE OTPAHUYCHUS;

ceMaHTH4YecKass HHGOpMALUA 0 JaHHBIX;

nHopManua o Mmepax odecrnedyeHus 0€30MACHOCTH U MOAAEPKKHU IeJOCTHOCTH TAHHBIX.

BHyTpeHHU1 YPOBEHb

dusnyeckoe npeacrasjieHue 0a3pl JaHHbIX B JBM.
JTOT YPOBEHb ONMCHIBACT, KaKk UH(OPMALIMS XPAHUTCH B 0a3e JaHHBIX.



Jlornyeckasa n omnsnyeckas
He3aBUCUMOCTb OaHHbIX

* OCHOBHbIM Ha3Ha4YeHNeM TPexypoBHEBOWN apXUTEKTYPbI ABMSAETCS
obecrnevyeHe He3aBMCUMOCTHU OT AaHHbIX, KOTOpPas O3Ha4yaeT, 4YTo
N3MEHEHNSA Ha HMXHUX YPOBHAX HUKAK HE BIIUAIOT HA BEPXHNE YPOBHMN.
PasnuyaloT ABa TMna He3aBMCUMOCTM OT JAHHbIX: TOFUYECKYHO U
¢onsnyeckyio.

e Jlornyeckas He3aBUCMMOCTb OT AaHHbIX - 03HA4YaeT MOSHYI0
3alMLWEHHOCTb BHELLUHUX CXEM OT MU3BMEHEHUI, BHOCUMbIX B
KOHLENTYyarnbHYK CXeMy

e ®dusnyeckKkasa He3aBUCUMOCTb OT AaHHbIX - O3HAa4YaeT 3alNLLEHHOCTb
KOHLI,eI'ITyaJ'IbHOI;I CXeMbl OT USBMEHEHUWN, BHOCUMbIX BO BHYTPEHHIKOIO CXEMY



Cxema npoxoxgeHus 3anpoca Kk 6ase gaHHbIX

ITlom3opaTe s

ey
obacTe —p| Kommenryamnas

NMOJeJIb

CHcTeMHBII
oydep o
mYyecKas
OpraHM3alHa

BML — ba3a meTagaHHbIX, B KOTOPOW XpaHUTCS BCS MHG opMauns 06
NCMOSIb3YEMbIX CTPYKTYpaXxX AaHHbIX, FTOrMYeCKON opraHM3aummn AaHHbIX, npaBax
OO0CTYyna nosib3oBaTenien, pusndeckoe pacnonoxeHne gaHHbIX. Ons ynpasneHnd
BM/[ cylwiecTByeT cneumnanbHOe nporpaMmmHoe obecrneyeHne aaMMHUCTPUPOBaHNSA
6a3 gaHHbIX, KOTOpOoe npeagHasHa4YeHo s KOPPEKTHOrO UCMONb30BaHUS €QMHOI0
MHGOPMALIMOHHOIO NPOCTPaAHCTBA MHOIMMM MONbL30BATENSIMMU.



Cxema npoxoxgeHus 3anpoca Kk 6ase gaHHbIX

1) MNMonb3oBaTtesib NOCLINAET 3anpoc Ha nofy4vyeHne gaHHbIx n3 bL.

2) AHanu3 npaB Nonb3oBaTeNsa U BHELWWHEW MOAENN AaHHbIX, COOTBETCTBYIOLLEN
AaHHOMY MNonb3oBaTesno, NoATBEPXKAAET UMK 3anpeLwiaeT AoCTyn JaHHOro
nonb3oBaTtens K 3anpoLleHHbIM JaHHbIM.

3) B cny4yae 3anpeTta Ha goctyn K gaHHeiM CYB/[] coobuiaeT nonb3oBartesnto 06
9TOM M npekKkpallaeT ganbHeuLnn npotecc obpaboTkn aaHHbIX, nHa4e CYb[
onpegendeT YacTb KOHLENTyaribHOM MOAESNN, KOTopas 3aTparmBaeTcs 3arnpocom
nonb3oBartens.

4) CYB/[] nony4yaeT nudopmaLmio 0 3anpoLleHHOW YacTu KoHUEeNTYyanbHON MOAdenNu.
5) CYBb/M 3anpawwuvBaeT MHMOpPMaLMIO O MECTOMONMOXEHUN AaHHbIX HA OU3NYECKOM
YpOBHe (hannbl unm gmnsnveckne agpeca).

6) B CYB/[ Bo3BpallaetTcsa nHpopmMmauus 0 MECTOMONOXEHUN AaHHbIX B TEPMUHAX
onepauunoHHon cuctemsl (OC).

7) CYB[] obpawaetcsa k cpeactBam OC ans npegocTtasneHns HeodxoanmMbix
OAHHbIX.

8) OC nepecbinaeTt gaHHble U3 YCTPOUCTB XpPaHEHUSI B CUCTEMHBLIN Bydep.

9) OC coobuwaet CYB[] 06 okOH4YaHMN NepPECHINKMN.

10) CYBL BbIBupaet n3 cncteMHoro dydepa HyXHyto nonb3oBaTento MHopmaLuto
N nepeckInaeT 3T JaHHble B paboyyto obnacTb nonb3oBartens.



Cxema npoxoxgeHus 3anpoca Kk 6ase gaHHbIX

CTOUT OTMETUTb, YTO ONMUCAHHbIN BbILLE NPOLIECC NPOXOXOAEHUS 3anpoca
He Bcerga BbinonHseTca nonHocTbtlo. CoBpemeHHble CYB obnaaatot
cpegcTeaMmn oNTUMKU3aLnM BbINOMHEHUA 3anpocoB. B yacTHOCTU, ecnu
OOWH U TOT XXe nosib3oBaTtesib NOBTOPHO obpalwaetcsa kK CYB]] ¢ HOBbIM
3anpocoMm, TO ANs HEro y>xe He DyayT NPOBEPSATLCHA BHELLUHASA MOAESb U
npasa goCTyna, a ecnv gasibHenwWwnin aHanma 3anpoca NoKaXxeT, YTo
OaHHbIE MOTYT HaxoauTbCs B cucteMHoM bydoepe, To CYB/[] ocyLuecTBuT
TOMbKO MOCIEAHUN LIAr B LIMKE NPOXOXAEHMA 3anpoca.

PasymeeTcs, MexaHn3Mm nNpoxoxaeHus 3anpoca B pearnbHbix CYB[ ropasno
CINOXHee, HO N 3Ta yrpoLLeHHasi CXxema nokasbliBaeT, HACKOSbKO
CEPbE3HLIMU N CIOXHBIMU OOMKHbI ObITb MEXaHN3Mbl 0OPabOTKK
3anpocos, nogaepxuneaemble pearnbHbiMmn CYB/.



[1aHHble 1 Modenn AaHHbIX

OgHMK N3 ocHoBonosararwmx B KOHUeNUMM 6a3 gaHHbIX ABMNSATCA
0000LLEHHbIE KAaTErOPUKN «AaHHbIE» U «MOAESNb AaHHbIXY.

[ToHATHE «aaHHbIE» B KOHUEMNUUM 6a3 gaHHbIX — 3TO HabOp KOHKPETHbIX
3Ha4YeHMN, NapaMeTPOB, XapaKkTeEPM3YIOLLNX OOBLEKT, yCroBme, CUTyaunto
nnn nobsle apyrue dakTopsbl.

Mpumepsbl AaHHbIX: MBaHoB Cepren Buktoposuy, $100 u T.4.

[1aHHble — He TO Xe camMoe, YTO MHGopmauns. [laHHbIE CTaHOBATCA
NHpopmaLmnen Torga, Korga UM 3agaroT onpeaesieHHY CTPYKTYpPY, TO eCTb
npugarT UM CMbICITOBOE CoaepXXaHue.

[ToaTOMY LEHTpanbHbIM NOHATUEM B 0briacTn 6a3 gaHHbIX ABMSIETCS
NOHATUE MOLESNN OaHHbIX.

Mopenb AaHHbIX — 3TO HEKOTOpasi abcTpaKkuus, Kotopas, dyayuu
NPUNOXMMA K KOHKPETHbIM JaHHbIM, NO3BOSIAET TPAKTOBATb UX KaK
NHpopMaLUo, TO ECTb CBEAEHUA, COAepXKaLLMe He TOSTIbKO AaHHble, HO U
B3aMMOCBSA3b MeXAY HUMMU.



Knaccundpukauma mogenen aaHHbIX
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Knaccudoukaums mogenen aaHHbIX

Kpome Tpex pacCcMOTPEHHbIX YPOBHEN abCcTpakuum npu npoektTnposaHum b/
CYLLIeCTBYET eLle OANH YPOBEHb, NpeaLwecTsyowmn nm. Mogernb 3TOro ypoBH4
OOJKHA BblpaXkaTb MHpopMaumio 0 npegMmeTHon obnactu B Buae, He3aBUCUMOM OT
ncnonosyemon CYB/.

ST MOOENN Ha3bIBAOTCA UHOTI02UYECKUMU, UNU CEMaHMU4YeCcKUMU, N OTpaxatoT B
eCTeCTBEHHOM N yaobHon Anga pa3paboTymMkoB U Apyrmx nosfib3oBatenen opme
NHGOPMAaLIMOHHO-NOrMYECKN ypoBeHb abcTparnpoBaHnsl, CBA3aHHbIN C UKCaunen
N onnucaHnem obbLEKTOB NpeaMeTHON 0bnacTu, UX CBOMCTB 1 B3aUMOCBSI3EMN.
NHdbonornvyeckne moaenu gaHHbIX UCNOSb3YHTCA Ha paHHUX CTagmnax
NPOEKTUPOBaAHNSA AN ONUCaHUSA CTPYKTYP AaHHbIX B npouecce pa3paboTku
NpUNOXeHNs, a Oamarsiocudeckue MOLENU yXXe NoAAEPKNBAIOTCS YXKe KOHKPETHbIMU
CYbL.

LlokymeHmarbHble MoOesiu OaHHbIX COOTBETCTBYIOT NMPeACTaBNEHNIO O
CcnaboCTpyKTypnpoBaHHOW MHdOpMaUnK, OPUEHTUPOBAHHON B OCHOBHOM Ha
cBoboaHblE dhopMaThl JOKYMEHTOB, TEKCTOB HA €CTECTBEHHOM A3bIKE.

TesaypycHble MoOesiu OCHOBaHbl Ha NPUHUMNE OpraHM3aunmn cnoBapen, cogepxart
onpegeneHHble A3blIKOBble KOHCTPYKLUUM U NPUHUNIMBI UX B3aUMOOENCTBUA B
3agaHHOM rpaMmmaTtmnke. AT Mogenn adeKTUBHO NCNOMb3YOTCHA B CUCTEMAX-
nepeBogyMKax, 0COBEHHO MHOMOs3bI4HbIX Nepesogvnkax. NpuHUMn xpaHeHnsd
NHOPMaLNKM B 3TUX CUCTEMAX U NOAYNHAETCA Te3aypyCHbIM MOOENSAM.



Knaccudoukaums mogenen aaHHbIX

Kpome Tpex pacCcMOTPEHHbIX YPOBHEN abCcTpakuum npu npoektTnposaHum b/
CYLLIeCTBYET eLle OANH YPOBEHb, NpeaLwecTsyowmn nm. Mogernb 3TOro ypoBH4
OOJKHA BblpaXkaTb MHpopMaumio 0 npegMmeTHon obnactu B Buae, He3aBUCUMOM OT
ncnonosyemon CYB/.

ST MOOENN Ha3bIBAOTCA UHOTI02UYECKUMU, UNU CEMaHMU4YeCcKUMU, N OTpaxatoT B
eCTeCTBEHHOM N yaobHon Anga pa3paboTymMkoB U Apyrmx nosfib3oBatenen opme
NHGOPMAaLIMOHHO-NOrMYECKN ypoBeHb abcTparnpoBaHnsl, CBA3aHHbIN C UKCaunen
N onnucaHnem obbLEKTOB NpeaMeTHON 0bnacTu, UX CBOMCTB 1 B3aUMOCBSI3EMN.
NHdbonornvyeckne moaenu gaHHbIX UCNOSb3YHTCA Ha paHHUX CTagmnax
NPOEKTUPOBaAHNSA AN ONUCaHUSA CTPYKTYP AaHHbIX B npouecce pa3paboTku
NpUNOXeHNs, a Oamarsiocudeckue MOLENU yXXe NoAAEPKNBAIOTCS YXKe KOHKPETHbIMU
CYbL.

LlokymeHmarbHble MoOesiu OaHHbIX COOTBETCTBYIOT NMPeACTaBNEHNIO O
CcnaboCTpyKTypnpoBaHHOW MHdOpMaUnK, OPUEHTUPOBAHHON B OCHOBHOM Ha
cBoboaHblE dhopMaThl JOKYMEHTOB, TEKCTOB HA €CTECTBEHHOM A3bIKE.

TesaypycHble MoOesiu OCHOBaHbl Ha NPUHUMNE OpraHM3aunmn cnoBapen, cogepxart
onpegeneHHble A3blIKOBble KOHCTPYKLUUM U NPUHUNIMBI UX B3aUMOOENCTBUA B
3agaHHOM rpaMmmaTtmnke. AT Mogenn adeKTUBHO NCNOMb3YOTCHA B CUCTEMAX-
nepeBogyMKax, 0COBEHHO MHOMOs3bI4HbIX Nepesogvnkax. NpuHUMn xpaHeHnsd
NHOPMaLNKM B 3TUX CUCTEMAX U NOAYNHAETCA Te3aypyCHbIM MOOENSAM.



Knaccudoukaums mogenen aaHHbIX

LeckpunmopHbie Modesiu — caMble NPOCTble U3 JOKYMEHTanbHbIX MOAESEN, OHU
LLIMPOKO MCMOSb30BariCb Ha paHHUX CTaansaX UCNONb30BaHUS AOKYMeHTarbHbIX 6a3
OaHHbIX. B aTnx Mmogensax Kaxgomy LOKYMEHTY COOTBETCTBOBAI AECKPUNTOP —
onucaresib. ATOT AECKPUNTOP UMES XKECTKYI0 CTPYKTYPY U ONUCLIBan AOKYMEHT B
COOTBETCTBMU C TEMU XapaKTEPUCTMKaAMU, KOTOpble TpebyroTcs ana paboTbl €
OOKyMeHTaMu B paspabaTtbiBaeMon JokymeHTanbHon bl. O6paboTtka nHdpopmaumm
B Takmx 6a3ax gaHHbIX Besflacb UCKITIOYNTENBHO MO AECKPUNTOPaM, TO €CTb MO TEM
napameTpam, KOTopble XapakTepnsoBanu JOKYMEHT, a HE MO CaMOMY TEKCTY
OOKYMEHTa.

Teopemuko-epaghoeble MOOesiu AaHHbIX OTPaXKatoT COBOKYMHOCTb OOBLEKTOB
pearnbHOro Mmupa B Buae rpada B3ammMmocBsi3aHHbIX MIHPOPMaLMOHHbIX 0ObEKTOB. B
3aBUCUMMOCTU OT TNa rpadpa BbIAENAKT UepapXuyecKyo Unu cemesyro Moaenu.
cTopuyeckn aTn mogesnu nosiBUrinCb paHblle, U B HACTOALWMIA MOMEHT OHM
NCNOSMb3YOTCS pexe, YyemM bonee coBpeMeHHaa pesisyuoHHas Mogesib AaHHbIX.
OpQgHako g0 cux rnop CyLLEeCTBYIOT CUCTEMbI, paboTatowme Ha OCHOBE 3TUX MOoAENeEN,
a 0gHa 13 KoHUeNnuun pasBmnTtus 00 bLEKTHO-OPUEHTUPOBAHHbLIX Ba3 JaHHbIX
npegnonaraet oobeanHEHME NMPUHLINIMOB CETEBOM MOAENN C KOHLENLMEN
penALNOHHON.



Pexxnmbl paboTbl ¢ 6a3on AaHHbIX

[1pu pasmewieHnn Bl Ha nepcoHarnbHOM KOMIMbOTEPE, KOTOPLIAN HE HAXOOUTCAH B
cetun, bl Bceraa ncnonbdyeTca B MOHOMOSIbHOM pexume. Jaxe ecnun B ncnosnbasytoTt
HECKOSbKO Nnonb3oBaTtenemn, OHWM MoryT paboTaTb C HEW TONbKO NOCreaoBaTesibHo, U
NO3TOMY BOMPOCOB O NogAdepXaHnn KoppekTHon moandukaumm bl B aTom criyyae He
BO3HWKAET, OHWU peLlatoTcsl opraHn3aunoHHbIMU MepaMMu.

OpgHako paboTta Ha U30nMpoBaHHOM KOMMbOTEPE C HEDOSbLLIOK 6a30M JaHHbIX B
HaCTOSILLIMMA MOMEHT CTaHOBUTCA YXKe HeEXapakTepHon anst 6onblUNHCTBA
NPUIOXEHUN.

BLl oTpakaeT MHPOopMaLMOHHYO MOAENb peanbHOM NpegMeTHoOn obractu, oHa
pacTeT nNo o6beMy N PE3KO YBEMNYMBAETCSH KOMMMYECTBO 3adad, pellaemblx C ee
NCNONb30BaHMEM, N B COOTBETCTBUU C 3TUM YBESNTMUYMBAETCHA KONMMYECTBO
NPUOXEHNIN, paboTarLux ¢ eaMHOoN 6a3on AaHHbIX.

KomMnbloTepbl 00bEAMNHSAOTCA B NOKarnbHble CETU, U HEOBXOAMMOCTb pacnpeaeneHus
NPUIOXEHNN, paboTatloLnxX ¢ eauHOn Ba3on JaHHbIX NO CETU, ABMSAETCH
HECOMHEHHOMN,

[enctButenbHo, gaxe korga Bbl ctpoute bl ans HebonbLion Toproson dnpmel, y
Bac NodaBnseTca psg cneundunyeckmx nonb3osarernien b, koTopble MeT cBOU
OU3HEeC-PYHKUNU N TEPPUTOPMANBHO MOTYT HAXOAUTLCS B Pa3HbIX MOMELLEHUSIX, HO
BCE OHW AOMKHbI paboTatb ¢ eanHon MH(POPMaLIMOHHOW MOAENbLIO OpraHM3auumn, To
eCTb C eAuHOoN 6a3on OaHHbIX.



Pexxnmbl paboTtbl ¢ 6a30M AaHHbIX

[TapannenbHbIn goctyn K ogHou Bl HECKOMbKUX Mosib3oBaTenemn, B TOM criyvyae ecnu
b pacnonoxeHa Ha ogHOW MallMHe, COOTBETCTBYET pPeXMUMY pacrnpenerieHHOro
OO0CTyna K ueHTpanmsoBaHHon b/l. (Takne cnctembl HasblBalOT cucmemamu

pacripederieHHoU obpabomku OaHHbIX.)

Ecnu xxe Bl pacnpenerneHa no HECKOSTIbKUM KOMIMbOTEPAM, PaCrOSIOXKEHHbIM B CETH,
N K HEN BO3MOXXEH MapannenbHbli 4OCTYN HECKOSIbKNX Nonb3oBaTernien, To Mbl UMEeM
Oerno ¢ napansensHbiM OCTYNoM K pacrnpegeneHHon bl. NogobHble cuctemsl
Ha3blBalOTCA cucmemamu pacripederieHHbIX 6a3 OaHHbIX.

Pexum pabotl ¢ basoi ganuux (B)

MuorononezoBaTenECKHH

OnHomones0BaTENECKH A

— [Tapannens HEIH
ITocnegoBaTensHELR

C perTpanuzupoeaddoi B C pacnpegenennoi BI]




Mopenb «KnneHT-cepBep»

BbluncnntensHaga mogernb «KNUeHT-cepBep» NCXOOHO CBA3aHa C napagurMou
OTKPbITLIX CUCTEM, KOTOpada nossuniack B 90-x rogax 1 6bICTPO 3BOMOLMOHUPOBana.
CaM TEPMUH «KINUEHT-CePBEP» MCXOLHO MPUMEHSASICH K apXUTEKTYpe NporpamMmMHOro
obecne4vyeHns, KOTOPOE ONMUCbIBaNo pacnpeaesieHne npouecca BbiMNOSIHEHNA NO
NPUHUMNY B3aUMOOENCTBUA OBYX NPOrpaMMHbIX MPOLLeCcCcoB, OANH N3 KOTOPbLIX B 3TOU
MOZLENU Ha3blBanu «KNUEeHTOM», a Apyron — «cepsepom». KnmeHTCcKkmMn npouecc
3anpatlumBarn HeKOTopble YCnyru, a cepBepHbIn npouecc obecneymsarn nx
BblNonHeHue. [Npu aToM npeanonarasnock, YTO OANH CEPBEPHbIN NPOLECC MOXET
00CNY>XNTb MHOXECTBO KITMEHTCKMUX MPOLIECCOB.

PaHee npunoxeHne He pasgenanacb Ha 4acTu, OHO BbIMOSTHANOCHL HEKOTOPLIM
MOHOMNTHbIM 6510KOM. HO BO3HMKNA naea bornee paumoHaribHOro UCrnofb30BaHUS
pecypcoB ceTu. [1eucTBuTenbHO, Npu MOHOMUTHOM WUCMOSMMHEHMN NCMOMb3YHOTCA
pecypcbl TOSIbKO O4HOIM O4YeHb MOLLHOIO KOMMboTEpa, a ocTarbHble KOMMNbIOTEPLI B
CETN pacCcMaTpPUBaOTCA KaK TepMuHarbl U He 0briagatoT HUKaKMMm
BbIYUCNUTENBLHBIMU pecypcamun. Ho ¢ nosdBfieHneM rnepcoHarnbHbIX KOMMbLIOTEPOB, B
OTNnn4me OT ANoxXM main-ppernmMoB, BCE KOMMbIOTEPLI B CETU cTanun obnagatb
CODCTBEHHbLIMU BbIYUCITUTENBHBIMU pecypcamMun, 1 Bbino 6bl pasyMHbIM Tak
pacnpenennTb Harpy3ky Ha HMUX, YTOObl MakcuMarsnbHbIM 06pa3oM UCMoNbL30BaTb UX
pecypchbl.



PaspeneHue doyHKLMN

OCHOBHOM MPUHLINMN TEXHOSOMMN KKIMEHT-CepBep» NMPUMEHUTENBHO K TEXHOMormm 6as
OaHHbIX 3aKSllo4aeTcs B pasgeneHnm PyHKUMN CTaHgapTHOrO MHTEPaKTUBHOIO
NPUIOXEHUS Ha TPU YacTu:

lNpencraeneHue (Presentation Logic).

O6paboTka (Business Logic).

XpaHeHue (Data manipulation Logic) n naHHblie (Data).

[Mpe3seHTaunoHHas noruka (Presentation Logic) Kak YacTb NpuIioXXeHus
onpenendeTcd TeM, 4YTO Norib3oBaTenb BUAUT HA CBOEM 3KpaHe, Korga paboTtaer ¢
NPUNOXEHNEM, MHBIMW CITOBaMU, 3TO UHTepdenc npunoxeHuns. Croga OTHOCATCA BCe
NHTEeP(ENCHbIE 3KpaHHbIE POPMbI, KOTOPbLIE MONb3oBaTENb BUOUT UMK 3aMONHAET B
xoae pabotel npunoxeHus (ansa sed-npunoxeHmn — ato HTML-cTtpaHuubl,
3arpykaemble npu nomoLumn dpaysepa Ha KOMMbOTEP norb3osBaTtens). K aton xe
YacTu OTHOCUTCS BCE TO, YTO BbIBOAUTCHA NOSIb30OBATENIO HA 9KpaH Kak pesysibtathl
BbIMOSTHEHUS 3anpOLUEHHbIX 4encTBUN. [Tpe3eHTauMOHHas nornka Bcerga HaxoguTcs
Ha KOMMbIOTEpe norb3oBaTesis, MOCKOMbKY MHaye nofnb3oBaTterib He CMOr Obl
B3anMOLEeNCTBOBATb C MPUNOXKEHNEM.

OCHOBHbIMW 3aja4aMu NMpPe3eHTaLNOHHOW NOTNKN SBIAIOTCS:

dopmMmnpoBaHMe SKpPaHHLIX N30OpaXKEHUN;

YTEHWEe U 3anncb B 3KpaHHbIE POopMbl MHGOpMAaLMN;

yrnpaBrieHne 3KpaHOM, ABWXKEHMEM MbILLU, KIlaBnaTypbl.



PaspeneHue doyHKLMN

BusHec-noruka (Business Logic) — aTo ncrnonHsgemas 4actb NPUoXeHus, Kotopas
ornpenendeTr anropuTMbl PeLleHNa KOHKPETHbIX 3a4a4y NPUNoXeHus. JTa YacTb
MPUINOXEHUS MOXET HAaXO4UTbLCSA KaK Ha KIMEHTCKOM KOMMbIOTepe, Tak U Ha cepBepe.
B 3aB1cMMOCTM OT TOro, B Kakom NponopLnn UCMonHAemMas YacTb pacnpeneneHa
MeXay KIMEeHTOM N CepBEPOM, KITMEHTa N cepBep MOryT HasblBaTb «TOSICTbIM» U
«TOHKMM». YeMm DorbLie hyHKUNW NPUNOXKEHUS, peanmnayoLmx arnroputMm peLleHns
3agayn, HaXoAUTCH Ha KIMNEHTE, TEM OH «TOSLWE», YEM MEHbLUE, TEM OH «TOHbLUEY;
TO XX€ OTHOCUTCH U K cepBepy.

Ilornka obpaboTkm gaHHbIX (Data manipulation Logic) u aaHHble (Data) — aTo yacTtb
dYHKUMIW NPUNOXEHNSA, KOTOpasd Yalle BCEro BO3noXeHa Ha cepBep. ATO COOCTBEHHO
OaHHble, cocTasnsowme 6asy JaHHbIX, U PYHKLUK MO YrpaBneHno XpaHeHeEM
OaHHbIX Ha cepBepe.

B 3aBMcMMOCTHM OT pacrnpenenenunsi onncaHHbIX Bbile Tpex PYHKUMA MexXay
KNMEHTOM U CEPBEPOM pasnunyatoT YeTbipe MOLENU «KITMEHT-CepBeEP» B TEXHOSOMM
0a3 gaHHbIX.



Moagenb dpannoBoro cepBepa

B mogenu dainnosoro cepsepa (File Server, FS) npezeHnmauuoHHas noauka u busHec-
Jlo2uKa pacriofiazaromces Ha KrnueHme. Ha cepBepe pacnonaratotcs doannbl C
OaHHBbIMW, N NOAAEPXKUBAETCA AOCTYN K pannam. KnueHT obpallaercs K cepBepy C
dannoBsIMM KOMaHgamm, a MexaHn3am ynpasneHnst BCeMm MHOOPMaLNOHHbLIMU
pecypcamMmn, cobCcTBEHHO Ba3a MeTagaHHbIX, HAXOOUTCS Ha KINUEHTE.

EONHCTBEHHBIM OOCTOMHCTBOM 3TOWM MOAENN MOXHO cunuTaTbh OakT pa3oesieHus
QYHKUUU MeXXOy KITUEHMOM U cepe8epoM U 803MOXKXHOCMb docmyria K ¢haursiam,
XpaHsaWuMcs Ha cepsepe 00HO8PEMEHHO MHO2UM 0f1b308amerisiM.

K HegocTaTtkam Moaeni MOXHO OTHECTMU:

- BbICOKUI ceTeBOW Tpadpuk (nepecbinarotca dpannbl LerMkoM, axe nosie3HoOn B HEM
SIBNAETCHA BCEro 0gHa CTpokKa);

- Y3KUI CMEKTP onepaunr MaHUnynnmpoBaHuUa ¢ AaHHbIMUW, KOTOPbIM onpeaensaeTcsd
dannoBbIMM KOMaHgaAMMU;

- OTCYTCTBUE cpeacTB 6e3onacHOCTM AOCTyna K AaHHbIM (Ha ypoBHe (hannoBon
CMCTeMbI). DafinoBEEe KOMaHIE

IIpencTariieHHe
ObpadoTka

CRSI3YIONTH
YHKLIHH




Mopgenb yaaneHHoro AocTtyna K JaHHbIM

OT1nnynem moaenu ygarneHHoro goctyna Kk gaHHblM (Remote Data Access, RDA) ot
Moaenun pannoBoro cepeepa saBnsaeTcs 1o, 4to aapo CYB[ pacnonoxeHo Ha cepBepe.
[lpe3zeHmauyuoHHas rioauka u busHec-ri0a2uKa pacriofioXXeHbl Ha CMOPOHE KITUeHmMa.
[1OCTOMHCTBOM AaHHOW MOAENN MOXHO CYMTaTb 3HAYUTESNTIbHOE COKpaLLlEHME CETEBOIO
Tpadomka, Tak Kak Nno ceTun nepenarTcs He 3anpochbl Ha BBOA-BbIBOA B ddaniioBou
TEepMUHOSIOrMK, a 3anpockl Ha A3blike SQL. MIHbIM1 cnoBammn, BMecTo dhannoB MNo CeTr
nepenaeTcs TOSIbKO rnosiesHasa nHdopmauus, onpeageneHHas nonb3oBaTesiemM rnpu
NOMOLLM A3blka CTPYKTYPUPOBaHHbIX 3anpocoB (Structured Query Language, SQL),
KOoTopas BblaendaeTrcsa n3 oannos Ha y>Xe cTopoHe cepBepa camoun CYB/.
HepocTtaTku:

BbICOKMW CETEBON TpadomK (HECMOTPS Ha 3HAYUTENBHO COKpaLLEHME CETEBOIO
Tpaduka, No cpaBHEHUO C MoAenb dannoBOro cepeepa, BCe-Takn 3anpochkl Ha S3blke
SQL npn MHTEHCMBHOW paboTe KITMEHTCKUX NPUNOXEHUA MOTYT CYLLECTBEHHO
3arpysunTb CeTb);

oybnupoBaHue Koga NpUnoXeHumn (3anpockbl Ha NOMyYeHNe OOHUX U TEX Xe OaHHbIX
NPUCYTCTBYIOT B BMAE KOMUIA B Pa3fNYHbIX MPUIOXEHNAX);

NMNacCCuMBHbIN CEPBEP. SQL-sanpock CepBe

PesyneTarh Xpanenue
Ilpencraenenue

ObpaboTra

Cemsyiouue
DYHKIHH




Moaenb cepBepa 6a3 gaHHbIX

Mopgenb cepBepa 6a3 gaHHbIx (Database Server, DBS) nogaepxmaetca MHOrMMM
coBpeMeHHbiMn CYB[: Informix, Ingres, Sybase, Oracle, MS SQL Server. OcHoBy
OaHHOW MOoAenNn CocTaBnAeT MEXaHU3M XpaHUMbIX npoueayp Kak cpeacTsBo
nporpammupoBaHus SQL-cepBepa, MexaHU3M TPUITEPOB Kak MEXaHU3M OTCNEXNBaAHUA
TEKYLLEro COCTOAHMA MHAOPMaLMOHHOIO XpaHunuLia n MmexaHn3m orpaHnu4eHnn Ha
Nonb3oBaTENbCKME TUMbI AAHHbIX, KOTOPbIN MHOIAA Ha3biBAaETCSA MEXaHU3MOM
noaaep>Xkm JOMEHHOW CTPYKTYpbl. B aTon moagenun busHec-norvka pasgeneHa mexay
KITMEHTOM 1 cepBepoM. Ha cepBepe BusHec-normka peann3oBaHa B BUae XpaHUMbIX
npoueayp — cneuunarnbHbIX MPOrpaMMHbIX MOAYyen, KoTopble XpaHAaTcs B B n
ynpasnswTcs HenocpeactseHHo CYB[. KnneHTckoe npunoxeHne obpatuaeTcs K
cepBepy C KOMaHAOoM 3anycka XpaHMMOM NpoLeaypbl, a CEPBEP BbINOMHSAET 3Ty
npoueanypy u pernctpupyet Bce nameHeHus B b1, koTopble B HEN NPeayCMOTPEHbI.
CepBep BO3BpaLLaEeT KNUEHTY AaHHble NMBO ANs BbiBOAA Ha 3KpaH, nubo angd
BbINONMHEHMS YacTn BU3HEC-NOMMKK, KOTopas pacnonoXeHa Ha KNUeHTe.

Brrzor
IpoLeayp
Pesynerar XpaHuMELE

IIpepcraenenue IpOUEAYPEL

i
DYHKIHH CYEN




Mongenb cepBepa 0a3 gaHHbIX

B naHHOM mogenu cepBep ABMNSAETCA aKTUBHbLIM, MOTOMY UYTO HE TOSIbKO KITMEHT, HO U
cam cepBep, UCMONbL3Yya MEXaHU3M TPUITEPOB, MOXET ObITb MHULMATOPOM 06paboTkm
naHHbIX B BJ.

A XpaHnmble npoueaypsbl, U TPUrrepbl XpaHAaTca B crioBape bll, oHM MoryT ObITh
NCMNOSb30BaHbl HECKOMNLKMMW KITMEHTAMMW, YTO CYLLECTBEHHO YMEHbLUAET
aybnmpoBaHue anropntMoB 06paboTKN AaHHbIX B Pa3HbIX KITMEHTCKUX NPUNOXEHUSIX.
Tpadmk odbmeHa nHdopMaunen mexay KnmeHToOM U CEPBEPOM PE3KO YMEHbLLLAETCS.
HepoctaTtkom gaHHOWM Mogenu siBnsieTca odeHb bonbLlas 3arpyska cepBepa,
MOCKOSIbKY Ha HEro nepeknagbiBaetcs bonbluas Yactb OU3HEC-NOMMKN,
npeagHasHa4YeHHon Anst oopaboTkn AaHHbIX.

OgHako 37O e 0gHOBPEMEHHO ABMISIETCS W NIKOCOM, NOCKOMbKY Tenepb TpeboBaHUs K
KNMeHTaM pe3ko yMeHbLlalTCA. VIHorga Takyto Moderb HasbiBakoT MOAENbIO C
«TOHKUM» KITMEHTOM.

[Tpy NOCTPOEHUN NPUITOXKEHUN B MOAENN cepBepa 6a3 AaHHbIX 3HAYUTENLHO
ynpoLlaeTcsl opraHn3aumnsi 0OHOBIEHUSA BEPCUN KITMEHTCKNX NPUITOXKEHUI, NOCKOSMbKY
Npu 0OOHOBIEHUN NPUIIOXKEHUS HA CTOPOHE cepBepa, OOHOBIEHME YaCcTU NPUNOXKEHNS
Ha CTOPOHE KNneHTa nHorga gaxe He Tpebyetcs. Kpome Toro, npu ncrnonb3oBaHum
Moaenun cepBepa 6a3 gaHHbIX YBENMYNBAETCSA HAOEXKHOCTb U 3aWMLLEHHOCTb
co3gaBaeMbIX MPUNOXKEHNN.



Mooenb cepBepa NpPUroXeHUn

Mopgenb cepBepa npunoxeHun (Application Server, AS) aBnaeTca paclUMpeHNEM
OBYXYPOBHEBOM MOLESNIN U B HEN BBOAUTCA AOMNOSTHUTENbHbBIN NPOMEXYTOYHbLIN YPOBEHb
MeEXAOY KIMMEHTOM U CEPBEPOM. DTOT NPOMEXYTOYHbIN YPOBEHb COAEPKUT OAUH UNU
HECKOJSTIbKO CEPBEPOB MNPUIOXEHUN.

30ecb B HanbonbLUeN CTENEHN BbipaXeH NPUHUMN pasgeneHnsa yHKUNK, NOCKOMbKY
Kaxkaasi n3 Tpex oyHKLMN pacronoXXeHa Ternepb Ha OTAENbHbIX KOMMbIOTEPAX:
Npe3eHTaLMOoHHaa NormMka HaxoauTCAa Ha KINneHTe, basHec-nornka peanu3oBaHa Ha
cepBepax NPUIOXeHUN, a AaHHbIe XPaHATCS Ha cepBepe 6a3 JaHHbIX.

OTa Mmogenb obnagaet 6onbluen rMOKOCTLIO, YeM ABYXYPOBHEBbIE Moaenn. Hanbonee
3aMEeTHbI NPeEUMYLLIECTBA MOAENU CEpPBEpPaA NPUITOXKEHNN B TEX CryYasaX, Korga KruUeHTbl
BbINOMHAIOTCS CNOXHble aHaNUTUYEeCKNne pacyeTbl Hag 6a3on JaHHbIX, KOTOpbIe
oTHocAaTcsa B obnactu OLAP-npunoxeHnn (On-line analytical processing). B aton
mMoaenun 6onbluas YacTb GU3HEC-NOMMKK KNMeHTa U3onmpoBaHa OT BO3MOXHOCTEN
pacwupeHHoro SQL, peanu3oBaHHOro B KOHKpeTHoM CYB[], n MoXeT ObiTb BbINOSTHEHA
Ha CTaHAApPTHbIX A3blKkax NporpamMmmMmupoBaHus, Taknx kak C, C++, Object Pascal, Java.
OTO NOBbILLAET NEPEHOCUMOCTb CUCTEMbI, €€ MacLITabnpyeMoCTb.

Janyck OpoLeayp CepBe
CepBep 113) i B
PesynpTar MPHITOKEeHHH

IIpencraenenue ~ XpaHnMHe
O0paboTka

CBFB_YIOIIIHB HPOHEJUPH
D YHKIHH




PensunoHHaa moaens b

* PensunoHHasa mogenb AaHHbIX Obina paspabotaHa Kogagom B 1970 roay Ha
OCHOBE MaTteMaTU4ECKOM TEOPUMN OTHOLLEHUIN U ONMUPAETCHA HA CUCTEMY
NOHATUIN, BaXXKHENLLINMU U3 KOTOPbIX ABASKOTCA Tabnuua, oTHOLWEHME,
CTpoka, ctondeL, NepBUYHbIN K04, BHELLHUW KITHOM.

* PenaunoHHoM cumntaeTcd Takada basa gaHHbIX, B KOTOPOW BCE AaHHbIe
npeacTasnieHbl Ans Nonb3oBaTtens B BUAE NPsiMOYronbHbIX Tabnuu
3Ha4YeHUn OaHHbIX, U BCce onepauun Haa 6a3om gaHHbIX CBOAATCA K
MaHUNynaunsm ¢ Tabnuuamun. Tabnmua cocTonT U3 CTPOK U CTOSNBLIOB U
NMEET NMS, YHUKArIbHOE BHYTPW Ba3sbl AaHHbIX. Tabnuua oTpaxaeT TUM
obbekTa peanbHOro mmpa (CyLHOCTb), a Kaxaasi ee CTpoka — KOHKPETHbIN
00bekT. Kaxkabin ctonbel, Tabnuubl — 3TO COBOKYMHOCTb 3HAYEHUM
KOHKPETHOro atpubyta obbekTa. OTU 3HaYEHUSA BbIOMpPAOTCA U3 MHOXECTBA
BCEX BO3MOXHbIX 3Ha4eHNN aTpmbyTa o0beKTa, KOTOPOE Ha3bIBAETCS
aomeHom (domain).

« Kaxgbln cTonbel MMeeT UMsi, KOToOpoe 0ObIYHO 3anMCbIBAETCA B BEPXHEN
yacTtu Tabnuubl. OHO OOMKHO BbITb YHUKANbHbIM B Tabnuue, oaHako
pasnnyHble Tabnuubl MOryT UMETb CTONOLbI C OANHAKOBLIMU UMEHAMMW.
Iiobas Tabnuua gormkHa UMETL MO KpauHen mepe oanH ctonbel,; ctonoubl
pacrosioXeHbl B Tabnuue B COOTBETCTBUM C NMOPSIAKOM CrieaoBaHUA UX UMEH
npu ee co3gaHun. B otnnume ot ctondbuoB, CTPOKN HE UMEKOT UMEH; MOPSIAOK
X cregoBaHus B Tabnuue He onpeaeneH, a Konm4ecTBO NIOMMYECKN He
OrpaHnNYeHo.
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CooTtBeTcTBUE hopManbHbIX PENALMOHHbBIX
TEPMUHOB U NX HEPOPMarbHbIX 3KBMBANEHTOB

DopMaJILHBIA PEJISIHUOHHBIN HedopmaabHbIii 3KBUBAJIEHT

TEPMUH

OtHo1IEHNE Tabnuua
Koprex Crpoka

KapauHaiibHOE 4rCi10 KosmmuecTBo CTpOK
ATpuOyT Cronoery
CreneHb KonnyecTBO CTONO1I0B
[TepBrUYHBIN KITIOU YHUKaIbHBIN UICHTU()UKATOP

JlomeH COBOKYITHOCTB JIONMYCTUMBIX 3HAYEHU N



* Bcsa nHdopmaumst B pensiymMoHHbIX 6asax gaHHbIX
npeacraensgeTca s3HavyeHnamm B mabnuuax (table). B
PENSILMOHHBLIX CUCTEMAX TabrnnLubl COCTOAT U3
rOpn3oHTanbHbIX CMPOK (row) n BEPTUKarbHbIX ¢mosibyos
(column). NHorga MOXHO BCTPETUTb TaKMUE MOHATUS, KaK
omHouwleHue (relation), kopmex (tuple) n (attribute). 310
COOTBETCTBEHHO CMHOHUMBbI MOHATUI Tabnuua, CTpoKa u
cTonbel,.

LomeHom Ha3bIBaeTcsa HAabop 3HAYEHUU NIEMEHTOB AaHHbIX
ogHOro Tuna, oTBeYyaroLlmnn noctaBneHHbIM ycrnosusam. B
camom obLleM BUOE AOMEH onpeaensaeTca 3agaHnem
HEKOTOPOro 6a3oBoro Tmna gaHHbIX, K KOTOPOMY OTHOCSTCH
9JfIEMEHTbI AOMEHA, U NPOU3BOSILHOIO NTOrM4YeCcKoro
BblpaXXeHUA, MPUMEHSIEMOrO K 9fIEMEHTY TUNa OaHHbIX,
KOTOPbIN 3abpakoBbIBAET HEAOMYCTUMbIE 3HAYEHUS.

%



OCHOBHbIe 4OCTOMHCTBA PensilMOHHOU MoAaenu

1) Hannune HebornbLioro Habopa abcTpakuuin, KoTopble
NO3BOSIAIT MOAENNPOBATL NMPEAMETHYIO 0ONacTb U JOMycKatoT
TOYHbIE (popMarbHblie onpeaeneHns.

2) Hannuume npoctoro n goctatoydHO MOLLHOro MaremMaTu4ecKkoro
annapara, onvpatoLlero Ha Teoputo MHOXECTB U
MaTeMaTUYECKYIO JTOTMKY 1 0BecrnevynBatoLLLEro TEOPETUYECKUN
basuc pensiuMoHHOro Noaxoda K opraHnsauum 6a3 gaHHbIX.

3) BO3MOXXHOCTb HEHaBUraLMOHHOIO MaHUNynMpPoBaHUS JaHHbIMU
6e3 HeobXoAMMOCTN 3HAHUA KOHKPETHOU ON3NYECKON
opraHmsauum 6a3 gaHHbIX BO BHELLHEW NaMSTH.

e dyHOAaMeHTanbHble CBOMCTBA OTHOLUEHUU
- HET OAMHAKOBbIX KOpTEXeu
- KOPTEXMN HE YNOPSO0YEHDI
- aTpndyTbl HE YNOPALOYEHDI
- BCEe 3Ha4YeHus1 aTpnbyToB aTOMapHbIe



ObecneyeHue LEeNOCTHOCTU AAaHHbIX

« [1na nonb3oBaTtenen MHPOpPMaLNOHHOU CUCTEMDI
HeaoCTaTO4YHO, YTOObI 6a3a JaHHbIX NPOCTO OTpakana OObEKTHI
peanbHOro mmpa. BaxkHo, 4ToObl Takoe oTpaXkeHme bbIno
OOHO3Ha4YHbIM U HENPOTUBOPEYMBLIM. B 9TOM cny4ae roBop4r,
4yTO Oa3a gaHHbIX YOOBMETBOPSET YCMNOBUIO LENOCTHOCTH
(integrity).

« [Ina Toro, 4Tobbl rapaHTUPOBaTb KOPPEKTHOCTL N B3AUMHYIO
HENPOTUBOPEYMBOCTb AaHHbIX, Ha 6a3y OaHHbIX
HaKnaablBalOTCS HEKOTOPbIE OrpaHNYEHUS], KOTOPbIE Ha3bIBAOT
orpaHndyeHnamm uernocTtHocTu (data integrity constraints).

e CyLlecTBYyET HECKOSIbKO TUMNOB OrpaHNYeHNN LENOCTHOCTMN.
TpebyeTtca, Hanpumep, 4YTobbl 3Ha4YeHUs1 B CTONOLE Tabnuubl
BblIOMpanucb TONbKO N3 COOTBETCTBYHOLWENO AOMeHa. Ha
NpakTUKe y4YnTbiBaloT N Doree CroXHble OrpaHNYeHns
LleNOCTHOCTMN, HanpmuMep, LenoCTHOCTb No ccbifnkam (referential
integrity). Ee cyTb 3aknio4aeTcs B TOM, YTO BHELLUHUN KITHOY He
MOXET ObITb YKasaTenem Ha HECYLLIECTBYIOLLYIO CTPOKY B
Tabnuue



OnepaTtopbl pensiLUOHHON anreodp.bl

TpaduuyuoHHbIe onepayuu Had MHOXXecmeamu

« Ob6beauHeHuem (Union) ABYX OTHOLLEHNW HA3bIBAETCA OTHOLUEHME,

coaepkallee MHOXECTBO KOPTEXeEW, NpuHaanexawmnx nmbo nepsomy, nmodo
BTOPOMY OTHOLLEHWUIO.

» [lepecevyeHuem (Intersect) oTHOLLEHUIN HAa3bIBAETCSA OTHOLLEHNE, KOTOPOE

coaepXnt MHOXECTBO KOpTG)KeVI, NnpuHaanexawmx ogHoBpeMeHHO U
nepsomMmy n BTOPOMY OTHOLLUEHUIO.

» PasHocTbio (Minus) OTHOLLUEHMW Ha3bIBAETCHA OTHOLLEHME, cogepKallee
MHO>XECTBO KOPTEXEN, NpuHaanexalimx N He NpuHaanexalmx

 [lekapToBbiM NpousseaeHuem (Times) oTHOWEHNA CTeneHM N CO CXeMOW U
OTHOLLEHUS CTEMEHM M CO CXEMOW , codepKallee KOPTEXN, NOSTyYEeHHbIE

cueryieHneEM Kaxgoro Koptexa r OTHOWWEHNA C KaXXOblM KOPTEXEM (
OTHOLUEeHUA




CneumnanbHble onepauuu penayuuoHHOMW
anreopbl

Onepauus Bbibopa (Select), 3agaHHas Ha oTHowEeHUM R B Buae 0yneBckoro
BblpaXXeHUs1, onpeaeneHHoro Ha atpubyTtax oTHoweHus R, HasbiBaeTcs
OTHOLLIEHKE , BKITOYAIOLWEE TE KOPTEXM N3 UCXOAHOro OTHOLLEHUS, OIS
KOTOPbIX UCTUHHO YycrioBue Bblbopa:

Onepauwna npoekTupoaHus (Project) nnu BeptukanbHoro Bbibopa
Ha3blBaEeTCs OTHOLLUEHWE CO CXEMOW, COOTBETCTBYIOLLIEN Habopy aTtpnbyToB
B, cogepxallemy KopTexu, Nony4yeHHbIe N3 KOPTEXEN CXOAHOTO
OTHOLWIEHUss R nyTem yganeHnsa n3 HUX 3Ha4eHun, He NpuHagnexalmx
aTpubytam n3s Habopa B.

Onepauua coeanHenmnsa (Join) Bo3BpalLaeT OTHOLLEHNE, KOPTEXMN KOTOPOro —
9TO COYETAHME OBYX KOPTEXEN, UMEKOLLMX 0bOLLIee 3Ha4YEHME AN OOAHOro Unu
HEeCKONbKMX OBLLNX aTpubyTOB 3TUX ABYX OTHOLUEHUN.

Onepauunsa neneHusa (Divide) Bo3BpallaeT OTHOLWLEHME, coaepXallee Bce
3Ha4yeHns ogHoro atpmubyta OTHOLLEHUS!, KOTOPbIE COOTBETCTBYIOT (B APYrom
aTpndyTte) BCEM 3HAYEHNAM BO BTOPOM OTHOLLEHUN.




[ToHATMA NONMHOU N TPAH3UTUBHOM
yHKUMOHArIbHOU 3aBUCUMOCTMU

« QyHKUMOHarnbHaa 3aBmucmmMocTb ( functional dependence - FD) -
B OTHOWEHUN R aTpmnbyT Y yHKLMOHANBbHO 3aBUCUT OT
aTpnbyTta X B TOM U TOSIbKO B TOM Crly4ae, ecrin Kaxxgomy
;Haqell-%m$ X COOTBETCTBYET B TOMHOCTWN OOHO 3Ha4vyeHue Y: R.

->

* [lonHasa yHKUMOHaNnbHaa 3aBUCMMOCTb - OYHKLMOHanbLHagqa
3aBucumocTtb R.X -> R.Y HasbiBaeTcs nosiHon, ecnu atpnoyT Y
He 3aBUCUT (PYHKLMOHAIBbHO OT N0OOro TOYHOro NOgMHOXeCTBa
X (TOYHBbIM NOAMHOXXECTBOM MHOXecTBa X Ha3blBaeTcs Jitoboe
ero NogMHOXeCTBO, He coBrnagatoulee ¢ X).

* TpaH3nTMBHaAsA pyHKUMOHaNbHaa 3aBUCUMOCTD -
dyHKUMOHanbHaga 3asncumocTtb R.X -> R.Y Ha3biBaeTcs
TPaH3UTUBHOW, €CIN CYLLECTBYET Takon atpubyT Z, 4To
NMerTCAa PYHKUMOHAaNbHble 3aBUCMMOCTH

RX->RZnR.Z-> R.Y.



BoobLie roBops, pykoBoACTBO MO HOpManusaumm — 3To Habop ctaHOapToB
NPOEKTUPOBAHNS AaHHbIX, Ha3blBA€MbIX HOpMasribHbIMU doopmamu (normal form).
OBLWEeNPUHATLIMK CYMTAIOTCS NATL HOPMarnbHbIX QOPM, XOTS NX BbINo
npeanoXeHo 3HauynTenbHo 6onbue. Co3gaHme Tabnuu B COOTBETCTBUN C 3TUMN
cTaHOapTamMu HasblBaeTCS HoOpManusaumen.

HopmanbHbie (opMbl N3MEHSAIOTCA B NOpSAKe OT NepBoun 40 NATon. Kaxaas
nocregywowas opma yooBreTBopsieT TpedboBaHns npeabigyuien. Ecnu Bol
cregyeTte nepBoMy npasuny HopManumsauum, Baluim gaHHble OyayT NpeacTaBrieHbl
B NepBon HopMasibHou dpopme. Ecnu Bawm gaHHble yOOBAETBOPAKT TPETbEMY
npasusly HopMmanusaumu, oHM ByayT HaxoAUTbLCS B TPETbEN HOpMaribHOM oopMe
(a Takke B nepBon 1 BTopon oopmax). BeinonHeHne npasusi HopManmsauum
0ObIYHO NPUBOAMUT K pa3geneHnio Tabnuy Ha ase nnun 6onblle Tabnuy, ¢
MEHbLUMM YMUCIIOM CTONOLOB, BblAENEHNIO OTHOLLEHNN MEPBUYHbBIN KITHOY -
BHELLUHWW KITO4 B MeHbLUMe Tabnumubl, KOTOpble CHOBA MOTYT ObITb COEQMHEHBI C
NOMOLLbIO onepaunn oobegnHEHUS.

OOHMM N3 OCHOBHbIX Pe3ynbTaToB pasgeneHnsa Tabnuu B COOTBETCTBUM C
npasuiaMmn HopMmanuaaummn siBAseTca YMEHbLIEHNE N3DbITOYHOCTM OaHHbIX B
Tabnuuax. [Npu 3aTOM Bac He AOIMKHO CMYyLL ATk Hannune B 6ase oaANHaKOBbIX
CTONBLOB NEPBUYHBIX N BHELLHUX KNtoyen. Takoe npegHaMmepeHHoe
aybnupoBaHMe — 3TO HE TO XXe caMoe, YTO N3bbITOYHOCTL. [NpaBuna
HopManumsaunu, NnogodHo NpuHUMnamMm o0 bEKTHOrO MOAENUPOBAaHUSI, pa3BUBaniunChb
B pamMKax Teopuun 6a3 gaHHbIX. BonbLLIMHCTBO pa3paboTynkoB 6a3 AaHHbIX
NPU3HaloT, YTO NpeacTaBnNeHNE JaHHbIX B TPETLEN U YETBEPTOM HOPMAaSIbHbIX
doopmax NOMHOCTbIO YOAOBMNETBOPSIET BCE UX MOTPEOHOCTM. dz



Hopmanusauunsi, HopmanbHbie hopMbl

« Hopmanusauusa — a1o Habop cTaHOapTOB NPOEKTUPOBAHUA OaHHbIX,
Ha3blBaeMbIX HopMarbHbIMU popmamm (normal form). OBLenpUHATLEIMU
cunTarTCca NATb HopManbHbIX popm. Co3gaHue Tabnuy, B COOTBETCTBUM C
9TUMU CTaHOapTaMu Ha3blBaeTCs HopManmsauuen.

HopmarbHbie opMbl USMEHSAOTCS B NMOpsiaKe OT NepBon 40 MHATOWN.

Kaxkgaa nocrnegytowias gpopma yooBneTBopsieT TpedboBaHms npeabliayLuen.

* BbinonHeHue npaBun HopMmanusauum obbI4YHO NPUBOAUT K pa3OdeneHunto
Tabnuy Ha ase unu donblue Tabnuy, ¢ MEHbLUUM YUCITOM CTONOLOB,
BblOENEHNIO OTHOLLEHNW NEPBUYHbBIN KIHOY - BHELLHUW KIHOY B MEHbLUNE
Tabnuubl, KOTOPbIE CHOBA MOryT ObITb COEANHEHBI C MOMOLLILIO ornepaunm
oObeaNHEHUS.

OQHUM N3 OCHOBHbIX pe3ynbTaToB pasgeneHust Tabnuy B COOTBETCTBUU C
npaBunamMy HopmManusauunm sBnseTcsa YyMeHblleHNe U3bbITOYHOCTU AaHHbIX B
Tabnuuyax. lNpaBuna Hopmanusaumu, NnogodHO NpUHUMNamMm o6bEKTHOro
MOJENNPOBaHUS, pa3BMBASINCb B paMKax Teopun 6a3 aaHHbIX.

bonbLUMHCTBO pa3paboTymMkoB 6a3 gaHHbIX NPU3HALOT, YTO NpeacTaBneHmne
OAaHHbIX B TPETbEW HOpMarbHOU doopMe MOMHOCTLI0 YOOBNETBOPSAET BCE UX
NoTPeEOHOCTMN.



[lepBaga HopmanbHasa popma (1NF) TpebyeTt, 4TobLI Ha NtboM nepeceyHeHnn
CTPOKU 1 cTonbua Haxoaunocb eAUMHCTBEHHOE 3HAYEHMEe, KOTOpPOe AOMKHO
ObITb aTOMapHbIM. Kpome Toro, B Tabnuue, yaoBneTBOPSIOLLEN NEPBON
HopMarbHoOM popMe, HE OOMKHO BObITb NOBTOPSOLLMXCS FPYN.

BTopasa HopmanbHaga dopma (2NF) - oTHoweHue R HaxoguTcs BO BTOPOWU
HopMarnbHOW popme B TOM U TONbLKO B TOM Crlyvyae, Korga HaxoguTcs B
nepson HopmarnbHon dpopme (1NF) 1 Kaxkabi HEKNOYEBOM aTPUOYT
MNOSIHOCTBLIO 3aBUCUT OT NEPBUYHOIO KIlto4a.

BTopoe npaBuno HopmManusaumm TpedyeT, 4ToDbl 000N HEKITHOYEBOM
aTpunOyT 3aBMUCEN OT BCEro NepBUYHOro Kntova. CriegoBartenibHO, Tabnuua He
OOIMKHA coaepXaTb HEKIMIOYEBBIX aTpnbyTOB, 3aBUCALLNX TONBKO OT YacTu
COCTaBHOIo NepBUYHOrO Krkoya.

TpeTtba HopMmanbHasa dopma (3NF)— oTHoweHne R HaxognTca B TPETLEN
HOpMansHOM doopMe B TOM U TONbLKO B TOM Clly4dae, ecrnn HaxoauTcsl BO
BTOpOW HopmaribHou popme (2NF) n kaxabln Hekno4vyeBon aTpnodyT
HETPAH3UTUBHO 3aBUCUT OT NEPBUYHOIO Krtoya.

TpeTbss HOpMarbHasa doopma rnoBbILLAET TpeboBaHUA BTOPON HOpMarbHOW
doopMbl: OHa HE OrpaHNYMBAETCHA COCTaBHbIMU NEPBUYHBLIMU KIHOYaMU.
TpeTbss HopMarbHas doopma TpebyeT, YTOObI HU OAUH HEKIIOYEBOM aTpUbyT
He 3aBUCesN OT APYroro HeKn4YeBoro atpuodyTa. J1lobon Hekn4YeBOU
aTpubyT OOMKeH 3aBUCETb TONLKO OT NEPBUYHOIO Krito4a.



YerBeprasa u naTass HOPpMaJIbHbIE (POPMBI

YeTBepTasd HopManbHasa dopma 3anpeLyaet
He3aBUCUMbl€ OTHOLLEHUS TUNa OANH-KO-MHOMM
MeXay KNoYeBbIMU U HEKNIOYEBBLIMU CTOMNOLLaMMN.

[1aTaqa HopMmanbHas dopMa OOBOAUT BECb NpOLIECC
HOpManu3auun 0o NMormM4yecKkoro KoHua, pasbmnsas
Tabnuubl HA MMHUMAaNbHO BO3MOXHbIE YacTu AN
YCTPaHEHUA B HUX BCEU U3ObITOYHOCTMN OAHHbIX.
[TpenmyulecTBOM nNpeobpaszoBaHuda 6a3bl JaHHbIX B
NATYI0 HOpMarnbHYH OpPMY ABNSAETCA BO3MOXXHOCTb
yrnpaBneHnsa LuenocTHOCTb0. I3amMeHeHne 3HayeHnd
eOVHCTBEHHOIO KIo4a YyXe ABNAETCH OYeHb
cepbe3Homn nNpobrnemon. Bbl AOMKHbI HANTW BCE
BXOXOEHMS1 9TOro 3Ha4YeHUSA B Ballen 6ase JaHHbIX U
BHECTW COOTBETCTBYHOLLNE N3MEHEHUS. 4¥



* B Teopuun penaunoHHbIX 6a3 gaHHbIX 0ObIYHO
BblAENSETCS crieaylouas rnocrnegoBaTteribHOCTb
HOpMarbHbIX POpPM:

* NnepBaga HopmMarbHasa dopma (1NF);

* BTOpasa HopMmanbHaa gopma (2NF);

* TPETbSA HOpManbHaa dopma (3NF);

» HopMmanbHasi dopma Bolica — Kogaa (BCNF);
* yeTBepTaa HopmaribHaa oopma (4NF);

* NaTaq HopManbHasa oopma, Unn HopmansHaa popma
npoekunn — coeguHeHuns (SNF nnu PJ/NF).

OCHOBHbIE CBOUCTBa HOpPMaSibHbIX POpM:

e KaXkgasa cnegyrowada HopmanbHas goopma ynydillaer
CBOWCTBA npeabiayLuen,

* MIPU Nepexoae K cneayrLwen HopmasrnbHOU opme
CBOWCTBa NpeabliayLmnx coxpaHaeTcA.




TEJ

11-
22-
33

11- Knumar
2P
33

IletpoE 11- Kocmoc
22-
33

Cugopoe 33- Kocmoc
22=
11

Cugopoe 33-
22-
11

Tabmmia 1 Otaomenre COTPYVIHITKILI OTIEJIBI ITPOEKTHI




OyYHKLMOHAaNbHbIE 3@aBUCUMOCTWU

3aBICUMOCTD ATPHUOYTOB OT KAFOYA OTHOIIICHUS:
{H COTP, H_ITIPO} — ®AM

{H COTP, H_ITPO} — H_OTA

{H COTP, H_ITPO} — TEA

{H_COTP, H IIPO} — IIPOEKT

{H COTP, H ITPO} — H_3AAAH

3aBICUMOCTD aTPHUOYTOB, XaPAKTEPU3YIOIINX COTPYAHHKA OT TAOEABHOTO HOMEPA
COTPYAHHKA:

H COTP — PAM

H_COTP — H_OTA

H_COTP — TEA

3aBICUMOCTb HAMMEHOBAHUA IIPOEKTA OT HOMEPA IIPOEKTA:
H_ITPO — IIPOEKT

3aBHCUMOCTb HOMEPaA TeAeDOHA OT HOMEPA OTAEAA:

H OTA — TEA



Ornomenne COTPYTHUKH OTIEJRI (# COTP, ®AM, H OTJ, TEJD):

(I)yHKHHOHaJIbeIE S3aBHCHMOCTH!

3aBUCHMOCTE aTpHOYTOR, XapakTep HaVIOIIHK COTPYIHUKA 0T TabeNbHOrO HOMEpPA COTPYIHHKA!

H COTP —5 ®AM
H COTP s H OT]

H COTP —s TEI

3&BHCHMOCTB HOMEPa TBJ’IBEIJOH& OT HOMEPpa OTHENA:

H OTH — TEI

PAM TEJI
Heanor 11-22-33
Iletpor 11-22-33
Cugopor 33-22-11

Otrowrermre COTPY IHHEKIL OTAEJIBI




Otrowenue IIPOEKTHI (H f7P0, ITPOEKT):
DYHKUHOHANEHEE 3aBHCHMOCTH!

H IIPO — TTPOEKT

Ortaowrerrie IIPOEKTHI

Otrowenue SATAHWA (H COTP, H [IPO, H _3ATAH):
DYHKIHOHANEHEIE 3ABHCHMOCTH:
{H COTP, H TPO} - H 3ATAH

H COTP\H PO

| .

Otrowrenma 3ATAHITA




Orromenue COTPVIHIEKI (F COTP, PANM, H_OTI):

@j?HKL[HOH&J’IbHHE 3AaBHCHMOCTH!

SaBHCHMOCTE aTpUOYTOR, RapaKTep MSYVIOIME COTPYIHHUKA OT TabeMbEHOTO HOMEpPa COTPYAHHKA:

H COTP —5 ®AM
H COTP — H_OTJ

H COTP -5 TEI

DAM
Heanor

Tletpor

Cugopoe

Otaowrerme COTPYV IHITKIIL

Orromenue OTAEJDLI (H# OTZ, TEJ):
DYHKUHOHANEHEIE 3aBHCHMOCTH!
3aEHCHMOCTE HOoMepa TenedoHa 0T HOMEpa OTHENA:

H OTJ — TEXI

TEJI
11-22-33
33-22-11

Otaowrerme OTIEJIBL




CpaBHeHMe HOpMaNMU30BaHHbIX W
HeHOpManu3oBaHHbIX MoAenen

Kpurepmmi OTHowenA cado OTHoOLIeHNA CHIIBHO
HOPMAaJII3 0B AHEI HOPMAaJII 0B AHEI
(1H®, 2HD) (3HD)
AnexeaTHoCTE Daskl JaHHEX NpegMeTHOH XVXE (-) JIYIILE (+)
obnactu

JlerxocTs paspaboTKH H CONPOBOXKIEHHA CIIOXHEE (-) JIETYE (+)
baskl JaHHEX

CKopoCTE BEHIIIONHEHHA BCTABKH, MEIOIEHHEE (-) EBEICTPEE (+)
0bHOBNEHHA, YIANEHUA

RO R




[MpoekTnpoBaHMe 6a3 AaHHbIX

[Tpn npoekTupoBaHnu Basbl AaHHbIX peLlarTca ABe
OCHOBHbIE MPobieMbI:

OTobpaxeHne oObEKTOB NpeaMETHON 0bnacTn B abCTpaKTHbIE
OObEKTbI MOAENN AaHHbIX TakKnMm obpasom, YTobbl 3TO
oTODpa)keHne He NPOTUBOPEUNNO CEMAHTUKE NPEeaMETHOM
obnactu 1 ObINO NO BO3SMOXHOCTU NyYLLINM (3P EKTUBHBIM,
yaoOHbIM U T.4.). YacTo a1y npobrnemy Ha3biBatoT
npobnemMoun NormMyeckoro NPoeKTUpoBaHnUAa 6a3 gJaHHbIX.

ObecnevyeHne adpPEKTUBHOIO BbINOMHEHUSA 3aNpOoCcoB K ba3se
OAHHbIX, T.€. paLUnoHanbHOEe pacnonoXeHne OaaHHbIX BO
BHELUHEN NaMSATKU, CO34aHMeE NONEe3HbIX AOMONHUTENBHbIX
CTPYKTYpP (Hanpumep, UHOEKCOB) C Y4ETOM OCODEHHOCTEN
KoHKpeTHOU CYBL. 3Ty npobnemy HasblBaloT Npobnemomn
donanyeckoro npoekTupoBaHns 6as gaHHbIX.



CemaHTMYecKue Mmoaenun gaHHbIX

[ToTpeOHOCTN NPOEKTUPOBLLUMKOB 6a3 AaHHbIX B YAOOHbLIX U
MOLLIHbIX CpeacTBax MoaennpoBaHns npeamMmeTHom obnactu
nopoaunn HanpaefeHNne ceMaHTU4YECKNX MOAENEN JaHHbIX.

Haunbonee 4acTo Ha NpakTUKe CEMaHTUYECKOE
MoOenupoBaHMe UCMNONb3YETCA HaA NepBoOn CTagun
NPOEKTUPOBaAHNA Ba3bl AaHHbIX. [1py 3TOM B TEpMUHAX
CeEMaHTUYeCKoN Moaenn Npom3BoaANUTCA KOHLeNTyarbHas
cxema basbl JaHHbIX, KOTOpas 3aTeM BPYYHYHo rnpeobpasyeTcsd
K penaunoHHOU CXeMme.

MeHee yacTo peanuayetcs aBToMaTu3nMpoBaHHas
KOMMUNALMA KOHLENTYanbHOW CXeMbl B PENSLIMOHHY!IO.

HakoHel, TpeTbsl BO3MOXHOCTb - 3TO HEMNOCPEACTBEHHAS
paboTta c 6a3on gaHHbIX B CEMAaHTUYECKON MOJENN, T.e.
CYb]l, ocHOBaHHbIE HA CEMAHTUYECKUX MOAENAX OaHHbIX.



ER - mogenb (Entity-Relationship, CywiHocTb-CBA3M)

Ha ncnonb3oBaHuu pasHoBuagHocten ER-mMoaenn ocHoBaHO 6OMbLUNMHCTBO
COBPEMEHHbIX MOAXOA0B K MPOeKTMpoBaHUto 6a3 gaHHbIX. Mogenb Obina
npegnoxeHa YeHom (Chen) B 1976 r. MogennpoBaHne npeaMeTHON
obnacTtn basnpyeTcst Ha NCNoSb30BaHUM rpadUYeCKnX auarpamm,
BKHOYAOLLMX HEDOMNbLLOE YNCIIO PA3HOPOAHbLIX KOMMOHEHTOB. B cBA3M C
HarnsA4HOCTbIO NPeacTaBleEHNA KOHLENTYanbHbIX cxeMm 6a3 gaHHbIX ER-
MOZENN MOSTyYnnin LWNPOKoe pacnpocTtpaHeHne B cuctemax CASE,
nogaepXxuBaroLmnx aBToMaTM3NpPoOBaHHOE NMPOEKTUPOBAHNE PENALIMOHHBLIX
0a3 gaHHbIX.

OCHOBHbIE NOHATUSA U ONpeaeneHns
OCHOBHbIMK NOHATUAMM ER-Moaenu siBnsaTCs CyLHOCTb, CBA3b U aTpUbyT.

CyLWHOCTb - 3TO pearbHbIN U NMpeacTaBnseMbli 00bEKT, MHdOpMaLUs O
KOTOPOM [OJSTKHa COXpaHATbCA U bbITb AOCTYyNHA. B anarpammax ER-
MOZENN CYLLHOCTb NpeacTaBnsaeTcs B Buae NnpamMoyrofibHuKa, cogepXkallero
NMS CyLHOCTW. [lpn 3TOM MMSA CYLLIHOCTM - 3TO UMA TUMA, a He HEKOTOPOro
KOHKPETHOro ak3emnnsipa atoro tuna. [Ans 6onbluen BblpasnTensHOCTU U
NyyLero NOHMMaHUA UMA CYLLIHOCTU MOXET COMNPOBOXAATLCA NpMuMepamMu
KOHKPETHbIX OOBEKTOB 3TOro TMNa.



Huxe nsobpaxeHa cywHocTb ADPOINOPT ¢ obbekTtamm LLlepemeTbeBo 1 XUTpPOy:

AIPOMNOPT
HanpumMep,

Ll epemeTbeeo
XUTpOY

' CBA3b - 3T0 rpadmnyeckn ndobpaxxaemaa accouuaums, yctaHaBnmBaemas
MeXay OBYMS CYLLHOCTSMU. OTa accouuaums Bcerga ssBnsietTcs buHapHom u
MOXET CYLeCTBOBATbL MeXay ABYMA pasHbIMU CYLLIHOCTAMU UNU MexXay
CYLLIHOCTbIO 1 el e caMoun (pekypcmnBHas cBsdb). B nobon ceasu
BblOENAKTCA ABa KOHUA (B COOTBETCTBUM C CYLLECTBYOLLEN Napomn
CBA3blBAa€MbIX CYLLHOCTEN), Ha KaXXOOM 13 KOTOPbIX YKa3blBaeTCA UMS KOoHLA
CBA3M, CTENEHb KOHLIA CBA3M (CKOSIbKO 3K3eMMSIAPOB AaHHOW CYLHOCTH
CBA3bIBAETCA), 00A3aTENLHOCTL CBA3M (T.€. JNII0O0N Nn IK3eEMMNAP AaHHOW
CYLLIHOCTU OOJIKEH y4acTBOBaTb B JAaHHOW CBA3N).

 CBA3b NpeacTaBnsieTcs B BUAE JIMHUN, CBA3bIBAOLWEN OBE CYLHOCTU NN
BedyLLlen OT CYLLIHOCTU K HEW ke caMOW. [lpn aToM B MecTe "CTbIKOBKU" CBA3U
C CYLLHOCTbLI MUCMOSb3YTCH TPEXTOYEYHbIN BXO, B NPAMOYIOfnbHUK CYLLHOCTN,
ecnun ang 9Ton CYyLHOCTN B CBS3N MOTYT UCNOMb30BaTbCA MHOro (many)
9K3eMMAPOB CYLLHOCTWN, N OOQHOTOYEYHbLIN BXOM, €CINN B CBA3U MOXET
y4acTBOBaTb TONMbKO OAMH 3K3eMMNAp cylHocTn. Oba3aTenbHbI KOHEL, CBA3U
n3obpaxkaetca CnioLHOW NMIMHMNEN, a HEODA3AaTESbHbLIN - MPEPLIBUCTOMN
NNHUEN.



CBs3u gensarca Ha TP TUMNa no MHOXeCTBEHHOCTM.

OaunH-k-ogHomy (1:1) sk3emMnnap o4HOM CYLWHOCTM CBA3aH C O4HUM
9K3eMNNApoOM OpYyron CyLLHOCTH.

OaunH-Ko-mHorum (1:M) aksemnnsap ogHOW CYLLIHOCTU CBA3aH C
HECKOJSTbKMMU IK3eMnnidpamMn gpyron CyLLHOCTH.

MHorune-ko-mHorum (M:M) aK3emMnnsp OL4HOW CYLLHOCTW CBS3aH C
HECKOMMbKMMU 3K3EMMIsipamMu ApYron CyLLHOCTM 1 HaobopoT, Ntoboi
9K3eMMIsAp BTOPOM CYLLIHOCTWU CBSI3aH C HECKOMNbKMMM SK3eMMNsipamu
NnepBoOun CYLLHOCTM.

Kak un CYLLUHOCTb, CBA3b - 3TO TUMNOBOE NOHATUE, BCE 3K3EMITNAPDI 0benx
Nnap CBA3biBa€MbIX CYLLHOCTEWN NOAYNHAKOTCA NMpaBuiiaM CBA3bIBaHUA.

B n3obpaxeHHOM HuxXe npumMepe cBAdb Mexay cywHoctamu BUTIET n
[MACCAXXWUP cBasbiBaeT buneTtsl 1 naccaxupos. [1pn TOM KOHEL, CYLLIHOCTU
C UmeHeM "ana" no3BonsAeT CBA3bIBaTb C OHUM naccaxupom bonee
OOHOro burneTta, NpMyeM Kaxabin ouneT gomkeH ObITb CBA3AH C KakUM-
nnbo naccaxmpom. KoHeL, CyLLHOCTN C UMEHEM "MMEET" O3HaYaeT, YTo
KaXkabl OMNeT MOXET npuHagnexaTrb TONbKO OAHOMY NaccaXupy, Nnpuyem
naccaxup He obsi3aH MMEeTb XOTA Obl 0O ANH BUNeET.

EMNET [F—=,=.1 MACCAXWP




JTakOHMYHOW YCTHOW TPaKTOBKOW N306paxxeHHOW amnarpaMmmel SBNSIETCS
cregytouas:

Kaxabin BUTIET npegHasHayeH ans ogHoro U TonbKo OO4HOro
NMACCAXXUNPA;

Kaxkgbin [MTACCAXWUP moxeT nmetb oanH nnu 6onee BJIETOB.

Ha cnegytowem npumepe nsobpaxeHa pekypcuBHasi CBsi3b, CBA3bIBAKOLLIAS
cywHocTtb YEJIOBEK ¢ Hel e camoin. KoHel cBA3M C UMEHEM "CbIH"
onpenensieT ToT akT, YTO Y OAHOro OoTua MOXET bbITb Doriee YemM OanH CbiH.
KoHeL, cBA3K ¢ nMeHeM "oTel" 03Ha4aeT, YTO HE Y KaXaoro 4yerioBeka MoryT
ObITb CbIHOBBS.

JTakOHMYHOW YCTHOW TPaKTOBKOW N306paxxeHHOW amnarpaMmmel SBNSIETCS
cregytoulas:

HYENOBEK |

Kaxxabin YHEJTOBEK aBnsaeTca ceiHoMm oaHoro u tonbko oaHoro YEJTOBEKA;
Kaxxabin YENOBEK MoXeT SBNATLCA OTLOM Anst ogHoro unv 6onee JNKOOEWN.



Azbik SQL, ero crpykrypa, CTaHAAPTbI, UCTOPUA PA3BUTHA.

JlocTyn K JaHHBIM OCYIIECTBIISCTCS B BUJIE 3alIPOCOB, KOTOPBIE (POPMYIHPYIOTCS Ha
CTaHIApPTHOM s3bIKe 3anpocoB. Ceroans ajs 0onbimnHcTBa CY B/l TakuM sS3bIKOM
saBisieTcss SQL.

ITosiBNIEHHE W Pa3BUTHS ATOTO SI3bIKA KaK CPEACTBA OMUCAHUSA JIOCTYyIIa K 0a3e JaHHBIX
CBSI3aHO C CO3JIJaHMEM TEOPUH PEIIAIMOHHBIX 0a3 JaHHbIX. [Ipoo0pa3 s3bika SQL
BO3HUK B 1970 rogy B paMkax Hay4YHO-HCCIEA0BaTEIbCKOTO MpoekTa System/R
(IBM). Hetne SQL — 370 cTtanaapt untepdeiica ¢ pensaiuonabiMu CYB/I.

SQL He SBIISIETCA SI3BIKOM IPOrPAMMUPOBAHUS B TPAJUIIMOHHOM ITPE/ICTABICHUN.

Ha HeM nunryTcst He mporpaMmel, a 3apockl K 0aze gaHHbIX. [ToaTomy SQL —
JEKJIAPATUBHBIN WM HEMPOUETYPHBIN SI3bIK. DTO O3HAYAET, YTO C €TI0 MOMOIIBIO
MOKHO CPOPMYJIUPOBaTh, YTO HEOOXOAMMO MOTYYUTh, HO HEB3S YKa3aTh, Kak 3TO
CJIEyEeT CHEeIIaTh.

[TepBbIit MexayHApOAHBIN cTanaapT A3bika SQL ObL1 ipuHsAT B 1989 1. (SQL/89 nnun
SQLI1), B 1992 . 6bu1 mpuHAT ctanaapT si3bika SQL (SQL/92 nnu SQL2). B 1999 .
nosBwica ctanaapt SQL3. B SQL3 BBeaeHBI HOBBIE TUIIBI JAHHBIX, IIPU 3TOM
IPEI0CTABISAECTCA BOBMOKHOCTD 3aJIaHUSI CJIOKHBIX CTPYKTYPUPOBAHHBIX TUIIOB
JTQHHBIX, KOTOPBIC B OOJIBIIIEH CTEIIEHU COOTBETCTBYIOT OOBEKTHON OpHUEHTAIWH.
[TossBUIIMCH CTaHAAPTHI HA COOBITUS U TPUITEPHI, KOTOPHIE PAHBIIE HE 3aTParuBajiiCh
B CTaHapTax.



A3eik SQL nenurcs Ha MOAMHOXKECTBA.

1) A3bik onpeaeneHna gaHHbIX (DDL - Data Definition
Language) npegocTtasnsaeT nonb3oBaTensMm cpeacrea ykasaHus
TUMNa gaHHbIX U UX CTPYKTYPbI, a TaKkke cpeactsa 3agaHuns
orpaHn4yeHnn ans tHpopmauymn, XxpaHmmown B 6ase gaHHbIX.

Onepatopbl — CREATE, ALTER, DROP.

2) A3blk MaHMNynupoBaHusi AaHHbIMKU (DML - Data
Manipulation Language) no3sosnseT BCTaBnATb, OOHOBNATb U
n3eriekatb MHopMauuno n3 6asbl JaHHbIX.

Onepatopbl — SELECT, INSERT, DELETE, UPDATE.

3) AsbIik ynpaBneHua aaHHbiMu (DCL - Data Control Language)
COCTOUT 13 yNpasBndaloLmMX onepaTopos.

Onepatopbl — GRANT, REVOKE.
4) A3bIK ynipaBneHus TpaH3akunsaMM.

Onepatopbl — COMMIT, ROLLBACK, SAVEPOINT.

3anpoc Ha A3blke SQL cocTonT U3 0gHOro NN HECKOSBbKNX
ornepaTtopos, CreayLlnx OamMH 3a APpYrum 1 pasgeneHHbIX
TOYKOU C 3anATOWN.



Kaxabin ctondeuy, B ntodbon Tabnuue XxpaHUT gaHHble
onpeneneHHbIX TUMOB.

Pasnuyatot 6a3oBble TUMNbl JaHHbIX:
CTPOKM CUMBOSI0B onKkcmpoBaHHoU anunHel - CHAR(N),

Lenble n sBewectBeHHble Yncna - NUMERIC(n,m),
DEC(n,m), INTEGER, SMALLINT, FLOAT(n), REAL,
DOUBLE PRECISION ,

N OOMNONHUTESbHbIE TUMbI AAHHLIX — CTPOKU
cumBosioB nepemMmeHHoun anuHel - VARCHAR(N), BIT
VARYING(n),

OeHeXxHble eguHunubl, aaTty u Bpema — DATE,
TIMESTAMP, INTERVAL,

norndyeckne gaHHole — BOOLEAN (OBa 3Ha4yeHuns —
"MICTUHA" n "NNOXDb").



IIpumep 0a3bl JaHHBIX AJISl WJICTPALMK ONEPATOPOB s3bika SQL

Tabnuuya 1 Salespeople (IIpoxaBibI)

SNUM SNAME CITY COMM

1001 Peel London A2

1002 Serres San Jose 13

1004 Motika London A1

1007 Rifkin Barcelona A5

JUIR] Axelrod New York 10

snum YHUKaJIbHbIF HOMED MPOJaBIIa

sname MM [IPOJABIIA.

city pacmnoJioyKeHue Mmpojiariia ( ropos )

comm KOMHCCHOHHBIE, KOTOPBIE ITOJIYYa€ET MIPOAABEL OT pealnu3alliu 3aKasa

Tabnuua 2. Customers ([Mokynatenu)

CNUM CNAME CITY RATING SNUM
2001 Hoffman London 100 1001
2002 Giovanni Rome 200 JUIR]
2003 Liu San Jose 200 1002
2004 Grass Berlin 300 1002
2006 Clemens London 100 1001
2008 Cisneros San Jose 300 1007

2007 Pereira Rome 100 1004



chum  yYHUKaJIbHBIA HOMEP MOKYIaTes
cname  UuMs ITOKYIIaTes

city pacnoJiokeHHe moKynaress ( ropoJ ).
rating  KoOJI, YKa3bIBAIOIINI YPOBEHb NPEANIOUTCHUS TAHHOTO MOKYaTeNs epe

Apyrumu ( peUTHHT ).

Taonuua 3. Orders (3aka3bl)
ONUM AMT ODATE CNUM SNUM
3001 18.69 10/03/1990 2008 1007
3003 767.19 10/03/1990 2001 1001
3002 1900.10 10/03/1990 2007 1004
3005 5160.45 10/03/1990 2003 1002
3006 1098.16 10/03/1990 2008 1007
3009 1713.23 10/04/1990 2002 1003
3007 75.75 10/04/1990 2004 1002
3008 4723.00 10/05/1990 2006 1001
3010 1309.95 10/06/1990 2004 1002
3011 9891.88 10/06/1990 2006 1001

onum  YHMKanbHbIN HOMEp 3akasa

amt cymMMa 3akasa

odate pata BbINOSIHEHUS 3aKa3a

cnum  Homep nokynatens (13 Tabnuubl 3aka34ynkos).
snum HoMep npogasua (13 Tabnuubl NpogasuoB).



CREATE TABLE salespeople
(snum integer NOT NULL PRIMARY KEY,
sname  char(10) NOT NULL,
city char(10),
comm. Decimal);
CREATE TABLE customers
(cnum integer NOT NULL PRIMARY KEY,
cname  char(10) NOT NULL,

city char(10),
rating integer,
snum integer,

FOREIGN KEY (snum) REFERENCES salespeople,
UNIQUE (cnum,snum) );
CREATE TABLE orders

(onum integer NOT NULL PRIMARY KEY,
amt decimal,
odate date  NOT NULL,
cnum integer NOT NULL,
snum integer NOT NULL,
FOREIGN KEY (cnum,snum) REFERENCES
customers (cnum,snum) );



NMocnepnoBaTenbLHOCTU

B pensumoHHbIX Unu 00 bEKTHO-PENSALMOHHBLIX 6a3ax AaHHbIX YacTo
BO3HMKAET HEODXOANMMOCTb B reHepaumn LEeNOYNCIIEHHbIX CTONMBLOB,
rae Kaxkgas cTpoka MMeEeT CBOEe YHUKanbHOe 3HavyeHune, Kak npasuno,
NCnonb3yemMoe B Ka4yecTBe NepBMNYHOrO Krtoda. ['eHepaTtopbl
nocriegoBaTenbHOCTEN NO3BONAOT U3bexXaTb HEHYXKHOIO AUCKOBOIO
BBOAa-BbiBOAA 3a CYHET NOMELLEHNA rEHEPUPYEMBIX YNCES B
cneunanbHbIn K3LW-6ydep, HaxoasaLWKnNCa B onepaTtuBHON NaMATH
cepBepa. B npowuniom, 4o nosiBNeHUs: reHepaTtoposB
nocrieqoBaTenbHOCTEN, pa3padboTymkam NPUNOXEHUN NPNXoanochb
co3gaBaTthb AS19 XpaHEHMA BCe BO3pacTaloLmxX 3Ha4eHNN NEPBUYHbIX
KItouen cneunansHyo Tabnuuy, COCTOALLYI0 U3 eAUHCTBEHHOW KOSTOHKN,
[TogobHoe pelueHne NpuBoaMIIO K MNOCTOSIHHOM KOHKYPEHLMN
nonb3oBaTenemn 3a 4OCTyn K aTon Tabnuue, a Takke Tpebdosaro
3Ha4YNTENbHbIX 3aTpaT PECYPCOB cepBepa ansa obecneyeHus
BGrIOKMPOBKM OOCTYNa K HEN B MOMEHT, NOoKa ogHa U3 Nonb30BaTeSIbCKUX
ceccum ymtana odepegHoe 3HadyeHume knoda. OTMETUM, YTO B OTNnYmne
OT Tabnuu Unu NpeacTaBneHn JaHHbIX, NPUOXEHNS HE MOTYT
OCYLLECTBMATb NOUCK onpeaeneHHbIX Yncen HeNOCPeaCcTBEHHO B
CreHepMpoBaHHOWN Mocrie4oBaTefIbHOCTW.

.



[locnenoBaTenbHOCTb CO30aETCS C MOoMOLL b KoMaHabl DDL
CREATE SEQUENCE. lNocne Toro, kak
nocrnegoBaTenbHOCTb CO34aHa, K HEU MOXXHO 0b6paTUTbLCS:
rnocriedoeamersibHocmb.CURRVAL

Unu

rnocriedoeamersibHocmb.NEXTVAL,

roe rnocriecosamesibHoCmMb - 3TO UMSA NMocrnenoBaTernbHOCTW.
CURRVAL (TekyLwiee 3HayeHue) u NEXTVAL (cnenytoutee
3Ha4yeHne) — 3TOo NceBaoCcToNnOLUbI, MPUMEHSAIOLLMECS B
nocnegosatenibHocTAX. CURRVAL Bo3BpallaeT Tekyllee
3HayeHune nocnegosartenbHocTN, a NEXTVAL yBenninsaer
ee 1 Bo3BpalyaeT HoBoe 3HavyeHmne. Kak CURRVAL, Ttak u
NEXTVAL Bo3Bpallatot 3Ha4veHua, umerowine tun NUMBER.
3Ha4YeHMA nocriegoBaTefibHOCTEN MOTYT ObITb
NCMOSib30BaHbI B CNUCKaxX BbIbOpa 3anpocoB, B CMCKax
3HayeHun (VALUES) onepatopos INSERT v B komaHgax
SET onepatopos UPDATE. %



lMoaMHOXecTBO fA3biKka DML: onepaTopbl
SELECT, INSERT, UPDATE, DELETE

A3bik 06paboTkm gaHHbIX DML no3sonsieTr
nobaenaTtk (insert), nameHaTb (update), yonanaTtb
(delete) n BoibnpaTth (select) nHdbopmauunto B base
OAaHHbLIX, T.€. NpeaHa3Ha4vyeH ansa paboTkl C
MHPOPMaLIMOHHbIM coEepPXaHNEM Oa3bl JaHHbIX.
OnepaTtopsbl a3bika DML npeactaBnsaoT coboun
SQL-komaHabl, MO3BONSAKLWNE USMEHATDL U
OOMNOSHATL XpaHsLLYytocs B 6a3e gaHHbIX
MHJOOPMaLUIO.



Omneparop Bo10opa SELECT

CuHTaKkcuc onepartopa MMeET cneayoLwnm Bua;

SELECT [ALL ! DISTINCT ] <cnucok nonen> ! *

FROM <crnucok tabnuu>

| WHERE <ycriosue BbIDOPKN>

| GROUP BY <cnucok nonen ans rpynnbi>

 HAVING  <ycnosue BbIOOpKM Ans rpynnbi>

[ ORDER BY < cnucok noneu, no KOTopbiM ynopsgoynTb BbiBO4>

icnonb3ytoTcA:

- pENSIUMOHHBbIE onepaTopbl =, <, > <= >= <>

- bynesble onepatopbl AND, OR, NOT;

- IN (‘a1’, ‘a2’, ...) — MHOXeCTBO OOBLEKTOB;

- BETWEEN ‘a1’ AND ‘a2’ — 3agaet rpaHuubl napamMmeTpos;

- LIKE — TonbKo ang cCMMBOSbHbIX Nosfien 3agaet wabnoH ( cumBonbl % n )
LIKE ‘G%’ LIKE L% n % d n’

- IS NULL, 1S NOT NULL

- ArperatHble doyHkumn: COUNT, SUM, AVG, MAX, MIN

- CTPOKU 1 BblpaxeHus:

SELECT snum, sname, city, ‘%', comm. * 100 FROM salespeople;




Ilpumepsl:

1) BbiBecTu BCe AaHHble 13 Tabnuubl Salespeople
SELECT snum, sname, city, comm
FROM Salespeople;
nnu
SELECT *
FROM Salespeople;
2) BbiBeCcTu nMeHa Bcex npoaasLoB 13 JIoHOoHa
SELECT sname, city
FROM Salespeople
WHERE city="London’;

3) BbiBeECTM Bce AaHHble 0 nokyrnartenax B San Jose, KOTopble UMEKT PEUTUHT
Huke 200
SELECT *

FROM Customers
WHERE city = * San Jose’ AND rating < 200;
4) BblBECTM CYMMY N CPELHIOK BENNYMHY BCEX 3aKa30B
SELECT SUM(amt), AVG(amt)
FROM orders;



5) BbIBECTN MakCMMarbHbIN 3aKa3 Afs Kaxaoro npogasua
SELECT snum, MAX(amt)
FROM orders
GROUP BY snum;
6) BblBECTN MMEHaA NoKyrnaTesien n obecnyxneBarLLnxX Ux NpoaaBLOB
SELECT customers.cname, salespeople.sname
FROM customers, salespeople
WHERE salespeople.snum=customers.snum;
7) CoeguHeHne OByX Konnun ogHown Tabnuubl (MCNonb3yemM BPpEMEHHbLIE UMEHA)
SELECT first.cname, second.cname, first.rating
FROM customers first, customers second
WHERE first.rating = second.rating;

8) BrioxxeHHble 3anpochl
SELECT *

FROM orders
WHERE snum=( SELECT snum

FROM salespeople
WHERE sname="Motika’)



OnepaTtop BBoaa HOBbIX CTPOK INSERT

CuHTaKcuc onepartopa MMEET crieayroLwmn Ba;
INSERT INTO <umga tabnuubl>
VALUES (<3HauyeHue>,<3HaveHune>...)
1) BBecTtun cTpoky B Tabnuuy salespeople
INSERT INTO salespeople
VALUES (1001, ‘Peel’, ‘London’, .12);

2) N3BrieyeHune cTpok n3 ogHon Tabnuubl 1 BCTaBKa X
B APYTYIO
INSERT INTO londonstaff
SELECT *
FROM salespeople
WHERE city="London’;



Onepatop yaaneHusn ctpok DELETE

1) YoaneHune Bcex CTPOK B Tabnuue
DELETE FROM salespeople;
2) YnoaneHue onpegeneHHom CTPoKn B Tabnuue
DELETE FROM salespeople
WHERE snum=1003;
3) YoaneHue rpynnbl CTPOK B Tabnuue
DELETE FROM salespeople
WHERE city="London’;



Oneparop usmeHenus 3HaveHuu nojein UPDATE

1) NameHeHne 3HauyeHuns nons B onpeaeneHHon cTpoke Tabnuuybl
UPDATE customers
SET rating = 200
WHERE snum = 1001;
2) NameHeHne 3Ha4eHmns nonsi BO BCEX CTPOKax Tabnumubl
UPDATE customers
SET rating = 200;
3) YOoBoeHne pasmepa KOMUCCUOHHbBIX Y npogasBuoB 13 JloHaoHa
UPDATE salespeople
SET comm.=comm.*2
WHERE city="London’;



IHoamuoxkecTBO s136IKa DDL:
oneparopsl CREATE, ALTER, DROP

A3blk onpenenenns aaHHbix DDL npeactaBnsetr cobom
NoAMHOXECTBO KoMaH A3blka SQL, npegHasHavyeHHOEe ans
co3gaHus u onpeaeneHns oobekToB 0a3sbl JaHHbIX.
OnpegeneHnst 06bLEKTOB, CO34aHHbIE C MOMOLLbIO KOMaHA
DDL, coxpaHsitoTcsl B crioBape 6a3sbl JaHHbIX.

A3bik onpeanenennsa gaHHbix DDL obecneymnBaer:

- CospgaHune obbekToB 6asbl AaHHbIX (CREATE)

- YaoaneHue obbekToB 6asbl gaHHbIX (DROP)

- lameHeHne cBoncTB 00bekTOB 6a3bl AaHHbIX (ALTER)

CoBpeMeHHble Ba3bl AaHHbIX coaepXXaT pas3fnnyHblie TUMbI
OOBbEKTOB:

Tabnuubl, MHOEKCLI, NPpeacTaBneHnst, posin, CUHOHUMbI,
nocnenoBaTenbHOCTU, KnacTepbl, TpUrrepobl, Npoueayps.l,
doyHKUMN, NAKeTbI, Nofib3oBaTenun, Nnpogunu n 1.4.

Bce 911 00beKTbl cO34al0TCA, UBMEHAKOTCA N yOaNsTCS C
nomoLybto onepatopos DDL.



Komanna
SQL

HaszHauyeHue

alter
procedure

[loBTOpHAS KOMITIUIAINS X PAHUMOM MPOLIETYPHI

alter table

JToGapiIeHHE B TaOJHITY HOBOTO CTOJIOLA, TIEPEOIIPEAS/ICHUE CYIIECTBVIOIIETO
CTOJIOIA, MOJU(HKALA OTBOJHMOM 00JIACTH XpaHESHHUI HA JUCKE

analyze

& 60]) CTAaTHCTHKH I10 IIPOHU3BOJUTEJIBHOCTH OIISPALHi, BHITIOJIHISMBIX C
[KOHKPCTHBIMH 00BEKTaMH 0a3bl AAHHBIX, CO 6]3 AHHBIC JAHHBIC 3aTCM
O 6p a0aTHIBAFOTCI OIITHMU3 ATOPOM H3JCPKCK

alter table
add constraint

,21063BJ16HI/[6 B Ta6J'II/[[[y YCJIOBHA LCJIOCTHOCTH JaHHBIX

create table

Co3gaHue Tad Il

create index

Co3gaHie HHICKCA

drop index

yﬂaJICHI/IG HHACKCA

drop table

V najgeHue TadmIpl 13 0a3bl JaHHBIX



Oneparop CREATE TABLE

CREATE TABLE <umga tabnuubl>
(<umga ctonbua> <tun> [<pasmep> [<orpaHndeHuns> ],
<mnms ctonbua> <tun> [<pa3mMmep> [<orpaHn4eHmna>|j,...);

OrpaHu4veHusa B Tabnuuax:
NOT NULL — 3Ha4yeHmne cTonbua agomkHo bbiTb onpeaenexo;
UNIQUE — 3Ha4yeHuna ctonbua aBnarTca YHUKaTbHbIMMU;
PRIMARY KEY — cTtonbey aBnaetca nepBUYHbLIM KIHOYOM,;

CHECK - onpegensieT ycnoBue, KOTOPOMY AOSMKHbI
YOOBMETBOPATb 3HAYEHUS CcTONbUa;

DEFAULT- npucesoeHue 3Ha4€HUN «MNo YMONYaHUIO»



Homaep:kka CCHIIIOUHON EJOCTHOCTH TaAHHBIX

FOREIGN KEY <cnucok ctonébuos> REFERENCES < nma tabnuubi>
[<cnincok cTonbuos>]
FOREIGN KEY (snum) REFERENCES salespeople (snum)

[1Nna namMeHeHns Unn NCKMYeHns aHavyeHnm POAOUTENBbCKOIO KItko4a, Ha
KOTOPbIN UMEETCA CCbIJ1Ka, €CTb clieayrone BO3MOKXKHOCTU.

- MOXHO 3anpeTtutb nameHeHue poagutensckoro kntova (NO ACTION);

- MOXXKHO UBMEHWUTDb pO,EI,I/ITeJ'IbCKI/II7I KJITHOM N BbINOJIHNTb KaCKadHbl€e N3MEHEHUA
(CASCADE);

- MOXXHO U3MEHUTb POANTENBCKUIA KINKY U YCTAHOBUTb 3HAYEHNS BHELLHErO
krtoda B NULL (SET NULL).

- MOXHO YCTaHOBUTL 3HadeHne no ymonyanumo (SET DEFAULT)

[ON UPDATE CASCADE | SET NULL | SET DEFAULT | NO ACTION];
[ON DELETE CASCADE | SET NULL | SET DEFAULT | NO ACTIONJ;



[Mapametpbl ON UPDATE v ON DELETE yka3sbiBatoTca npn HeobxoanmocTu
OCYLLECTBNATb KackadHble AENCTBUSA MPU, COOTBETCTBEHHO, U3MEHEHUN UK
yaaneHum sHa4yeHnn atpmbyToB NepBUYHOIO Krtova rinaBHou Tadnuubl. [Mpu
NOMNbITKE N3MEHEHNS 3HAYEHUS aTpMbyTa, BXOASALLErO B COCTaB NEPBUYHOIO
KIoua, Unu yaarneHnsa CTPOKK, Ha KOTOPYHO CChISTatoTCA CTPOKU U3
noaYnHeHHbIX Tabnuu, CYB[L npnHuMaeT pelwweHne nndo O BbIMOSTHEHNN
O[HOro N3 KackaaHbIX AencTemnn, Nndo o 3anpelweHnn SQL-onepaTtopa,
N3MEHSIOLLIErO UNKN yaansalLWero CTPoKy B rnmaBHon tTabnuue.

Ecnun napametpsl ON UPDATE nnn ON DELETE paBHbl NO ACTION wunu
OHW He yka3aHbl coBceM, CYB/L 3anpetut BoinonHeHne SQL-onepartopa,
HapyLLalLLLEro CChINTOYHYO LIENTOCTHOCTD.

Ecnu nocne napametpos ON UPDATE vnn ON DELETE ctouT 3HaueHune
CASCADE, 1o npon3ongeTt kackagHoe U3MEHEHWE UNnun yaaneHne CTpoK B
NOOYNHEHHbIX Tabnuuax. MIHeIMKM cnoBamMmu, Npu yaaneHnum CTPOKN 13
rmaBHOM Tabnuubl, OyayT yaaneHbl BCe CTPOKU B NOAYMHEHHbIX Tabnuuax,
KOTOpble CChINanucb Ha yaansemyto CTpoky. [pu nameHeHumn 3Ha4yeHns
NepBUYHOrO KntoYa rnmasHon tabnuubl 1 Hanmunu napametpa ON UPDATE
co 3HayeHnem CASCADE Bce 3Ha4YeHUs BHELUHUX KIYen, CCbhifatoLLnXCH
Ha N3MEHAEMbIN aTpUbyT, Takke N3MEHAT CBOE 3HAYEHMUE.



* Wcnonb3oBatb 3HavyeHne CASCADE napametpos ON
UPDATE n ON DELETE cnenyet ¢ ocobon 0OCTOPOXHOCTbIO,
NOCKOMNbKY OfHa onMboYHas KomaHaa, Hanpumep, yaaneHus
CTPOKM B OOHOW N3 Tabnuu, MoXeT noBneYb 3a cobon
HeobpaTuMbIe NMOCNEeACTBUS, KOTOPbIE MOTYT NPUBECTU K
NONHOM HePaboTOCNOCOOHOCTN NPUNOXKEHUN Ba3bl JaHHbIX.
Ecnn Bce-Takn HEOBX0ANMO BbINOMHATL KackagHoe
N3MEHEHWE NN yaaneHne AaHHbIX B NOAYMHEHHbIX Tabnuuax,
PEKOMEHOYETCH, MO BO3MOXHOCTU, peanm3oBbiBaTb 3TO
NoCpPeaCTBOM XpaHUMBbIX Npoueayp.

* YkasaHue 3HadeHusa SET NULL ana napametpos ON UPDATE
nnn ON DELETE npuBeget kK ToMy, 4TO 3Ha4eHUs1 aTpudyToB
BHELLUHWNX KITHOYEN, CCblfaloWmnxcs Ha U3MeHSAeMoe 3Ha4YeHne
nepBMYHOro krnwoya, yctaHosutca B NULL.

* Ykazanue 3HadeHusa SET DEFAULT ana napametpos ON
UPDATE vnu ON DELETE npuBenet K TOMY, YTO 3HaYEHUSA
aTpuUOyTOB BHELLUHUX KINOYEW, CChINaloOWNXCA HAa N3MEHSEMOE
3Ha4YeHne NepBNYHOrO KItoYa, NpUMyT 3Ha4eHne no
YMOST4YaHuio, 3aaHHOEe Npu co3gaHnum Tabnuubi.



CREATE TABLE customers

(cnum integer NOT NULL PRIMARY KEY,
cname  char(10) NOT NULL,
city char(10),
rating integer,
snum integer REFERENCES salespeople,
ON UPDATE of salespeople CASCADE,
ON DELETE of salespeople NO ACTION);

CREATE TABLE orders

(onum integer NOT NULL PRIMARY KEY,
amt decimal,
odate date  NOT NULL,
cnum integer NOT NULL REFERENCES customers,
snum integer REFERENCES salespeople,
ON UPDATE of customers CASCADE,
ON DELETE of customers CASCADE,

ON UPDATE of salespeople CASCADE,
ON DELETE of salespeople SET NULL);



IlpeacraBijieHus1, X 3HAYCHHUE

IIpencraBieHne — 0OBEKT 0a3bl JAHHBIX, ITO3BOJISIONIMN MOJIYUYUTh OMPEACTCHHYIO
M0JIb30BATEJIEM BBIOOPKY JAHHBIX U3 OJHOM WJIM HECKOJBKUX Ta0muIl. B oTinuue ot
TaOIHUIIBI, IPEACTABIICHNE HE COACPKUT HUKAKUX JAHHBIX, a JIMIIh 3aMpOoC Ha S3BbIKES
SQL, garoruii BO3MOXXHOCTh IIPOYUTATh M3 0a3bl JaHHBIX HEOOXOIUMYIO
HH(POPMALIMIO U TIPEJCTaBUTh €€ B TaOJIWYHOU hopMe.

ITonp30BaTennb MOXKET HE 3HATh, pa0OTACT OH C MPEACTABICHUEM WJIN C HACTOSIICH
Tabnuien. ITogooHo Tabnuiiam, K IpeaCTaBICHUSIM MOXKHO MIPUMEHSTH OIePaTOphI
insert, update, delete u select.

BaxHO mOHMMATh NMIPUHIUIIBI UCIIOJIB30BAHMS IIpEACTaBICHUN. VX ipuMeHenune
MOXKET 0Ka3aThCs HEOOXOUMBIM B CHJTY CICIYIOIIUX ITPUYMH:

1) [IpencraBnaenust 06eCreYNBAIOT JOMOJIHUTEILHBIM YPOBEHb O€30IMaCHOCTH 0a3bl
naHHbIX. Hanmprumep, MOKHO cO3/1aTh OOIIYIO TAOJIMILy CO CBEACHUSIMUA 000 BCEX
COTPYIHMKaX KOMITAaHUH, HO Pa3pelInTh MEHEKepaM KOMIIAHUM T0JTy4YaTh
MH(POPMALIUIO TOJBKO 00 UX MOJYNHEHHBIX.

2) IlpenctaBieHus MTO3BOJISIIOT CKPBITH OT MOJIB30BATENICH CIIOKHOCTH CTPYKTYPBI
XpaHUMBIX JAHHBIX.

3) IIpeacraBieHus MO3BOJISIOT UCIIOJIb30BaTh Pa3yMHbIC Ha3BaHUS OTICIbHBIX
CTOJIOIIOB.

4) IlpencraBneHus: 00eCreunBaOT THOKOCTh ITPU U3MEHEHUH (popmaTa OJHOUW MJIn
HECKOJIBKHUX BXOJSIIUX B HUX TAOJHII.



[IpuMepsl TipecTaBIeHUA

1) CREATE VIEW londonstaff
AS SELECT *
FROM salespeople
WHERE city = ‘London’;
2) CREATE VIEW salesown
AS SELECT snum, sname, city
FROM salespeople;
3) CREATE VIEW Totalforday
AS SELECT odate, COUNT(DISTINCT cnum),

COUNT(DISTINCT snum), COUNT(onum),
AVG(amt), SUM(amt)

FROM orders
GROUP BY odate;



OOHoOBJIsIEMbIE NPeACTABJIEHUS

Ecnun K npeactaBneHntio MOXXHO MPUMEHNTb onepaTopbl OOHOBMNEHUS, TO
npeacrasneHne aenseTcs ooHosnsiemblM (updateble), nHaue oHO siIBNsieTCS
yutaembiM (read-only).

[MpBeaem Kputepum Toro, ABMSETCA N1 NpeacTaBreHne obHOBNSEMbIM B
SQL:

- OHO Da3upyeTcs Ha ogHou Tabnuue;
- OHO AOJTKHO BKIOYaTh MNEPBUYHbLIN K04 Tabnuubl;

- OHO He [OMMKHO BKMoYaTh NOMen, NoMnyYeHHbIX B pe3ynbsrate NpuMeHeHns
DYHKLUMI arperMpoBaHus;

- OHO He MOXeT cogepkaTb cneundmkaunm DISTINCT;
- OHO He gomkHo ucnonb3osatb GROUP BY wunun HAVING:
- OHO HE AO0MKHO MCNOoMb30BaTh NOA3aNpPOCHI;

- OHO MOXET ObITb OnpeaerieHo Ha ApyromM nNpeacTaBneHnun, HO 3TO
npeacTaBrieHne JOMmKHO ObITb OOHOBIAEMbIM;

- OHO HE MOXET coaepxKaTb KOHCTAHTbIl, CTPOKU UJTN Bblpa>KeEHUA B CIMNUNCKE
Bbl6|/|paeMbIX BbIXOAOHbIX MOJ1EN,

- ona INSERT oHo gormkHo BKkntovaTb Nonst U3 tTabnuubl, KOTOPbIE UMEKOT
orpanHmnyenna NOT NULL.



[IpuMep OOHOBIIEMOTO NPEACTABICHUS:

CREATE VIEW Highratings
AS SELECT cnum,rating
FROM customers
WHERE rating = 300;
B aT10 npeacraeneHne BBOAUM HOBYH CTPOKY:
INSERT INTO Highratings
VALUE (2018, 200);

OTO NpaBunbHaa kKoMaHga anga JaHHOro npencraBneHus,
CTpOKa Yepes npencrasneHne byaer BcTasneHa B Tabnuuy
customers, HO He nonageT B nNpeactaeneHue Highratings.

STy npobnemy MoxHo pewunTts, ykaszas WITH CHECK OPTION
B onpeaeneHnmn npeactaBneHus.



OO0beKTHBIC U CUCTEMHBbIEC PUBUJIETUH

[1o cux nop npegnonaranochk, YTO KaxablW Nonb3oBaTenb 6a3bl JaHHbIX
MOXXET obpallaTbCsl K 00beKTaM BCEX APYrMx nonb3oBartenen 6asol
OAaHHbIX N K MHpoOpMaLUmMK, coaepallencst B aTux obbektax. B
OeNcTBUTENBHOCTU Aeno obcTonT ganeko He Tak. CepBep 6a3 AaHHbIX
npenocTaBnsaeT agMUHUCTPATOPY MOSTHbLIN U CUCTEMATUYECKUN KOHTPOIb
HaQ TeM, YTO UMEHHO KaXXabl OTAEeNbHbIA NONMb30BaTENb MOXET YNTaTb,
MoanduumpoBaTtb, CTUpaTb UMM U3MEHATL. B coveTaHnm ¢
NCMOoSib30BaHNEM MpeacTaBeHN AaHHbIX MOXXHO NOMHOCTbIO
KOHTPOSMpoBaTb 4OCTYN K MHOpMaL MM BCEX NONb30BaTENEN.

[TpaBa goctyna ncnonb3yTcs Ansa Toro, YTobbl NO3BONINTL OQHOMY
nonb3oBaTtento paborartb ¢ AaHHbIMK Apyroro nons3oeartend. [locne
Nofy4YeHUss HeoDXoANMBIX MOSTHOMOYUM obnagartesib NpaB AOCTYNna MOXET
paboTaTtb ¢ 00beKkTamMun, NpuUHaanexawmmMmm apyromy rnonb3oBaTento.

CyLLl,eCTByI-OT npuBunernn AByx pasimMyHbliX BUOOB:
OOBbEKTHbIE U CUCTEMHbIE.

ObwekmHas npusuneaus (object privilege) paspewlaeT BbINOSIHEHNE

onpenesieHHon onepaunm Hag KOHKPETHbIM OOBbEKTOM (Hanpumep, Hag
Tabnmuen - SELECT, DELETE, INSERT, UPDATE, REFERENCES).

CucmemHas ripusurnezus (system privilege) paspewlaeT BbINoSIHEHNE
onepauunn Hag UenbIM KnaccoMm 0ObEKTOB.



Oneparopsl GRANT, REVOKE

[MpepocTaBneHne nonb3oBaTenisiM He0H6XoANMMbIX NOSTHOMOYUN U NULLIEHNE
NofIHOMO4YUMM ocyLlecTBnseTcsa ¢ noMmoLllbio ornepatopoB DCL: GRANT u
REVOKE.

Onepatop GRANT ucnonb3yeTtca angd oTKPbITUA OPYron cxeme OocTyna K
npusunerumn, a onepatop REVOKE - ana sanpeweHna gocrtyna,
pa3pewieHHoro onepatopom GRANT. O6a onepaTtopa mMoryT
NCNOMb30BaTbCA KaK Anst OObEKTHbIX, TaK 1 AN CUCTEMHbIX NPUBUNETNIA.

[Ona obbekTHLIX npusunerun cuHtakcuc onepatopa GRANT Takos:
GRANT npusuneaussi ON o6bekm TO obriadamernes_npusunezuu [WITH

GRANT OPTION];
rae rnpususeaus - 3To HyXXHasa npuBuerus,

06BbeKM - 3TO OOBLEKT, K KOTOPOMY paspeluaeTcs AOCTyn, a
obrniadamernb_ripusurieaul - Nosfib3oBaTeNb, MOMyvaoWwmn NpUBUMIETNIO.

[Ona cuctemMHbix npusunernn cnHtakcuc oneparopa GRANT Takos:
GRANT npusuneausi TO obnadamens _rnpusuneaut [WITH ADMIN
OPTION];

rae ripusurieaus - 3ToO NpegocTaBnsemMasl CACTEMHas NpuBUNErns,
obrnnadamernb_ripusurieaud - Nosib30BaTeNb, MOMyYaoWwmn NpUBUIIETIO.



[Ona obbekTHbIX npusunerun cuHtakcuc onepatopa REVOKE Takos:
REVOKE npusurnezus ON o6bekm FROM obrnadamerns _npusurneaul

[CASCADE CONSTRAINTS];
roe ripusursiecusd - 3To0 OTMeHAdeMad npmBunernd,

06beKmM - 3TO OOBEKT, Ha KOTOPbLI NpegocTaBrneHa NpuBMNerns,

obrnadamernb_ripusurieauli - Nosfib30BaTeENb, MOSyYaoLWwmnn 3Ty
NPUBUIETNIO.

[na cuctemMHbIX npusunernn cnHtakcuc oneparopa REVOKE Takos:
REVOKE nipusunezus FROM obnadamerns rnpusuneaud;
roe ripusuriegus - 3T0 OTMeHAeMasi CUCTEMHAs NMPUBUIIETUS,

obradamerb_ripusursieaud - Nosib3oBaTesb, KOTOpbIN bonee He byaeTt ee
NMETD.

[Mpumepbl onepatopoB GRANT, REVOKE

1) GRANT select ON customers TO Adrian;

2) GRANT select, insert ON orders TO Adrian, Diana;
3) GRANT ALL ON customers TO Adrian;

4) GRANT select ON orders TO PUBLIC;

5) REVOKE insert ON orders FROM Adrian;



Posn

[1ns opraHn3auuin, B KOTOPbIX paboTaeT MHOXECTBO NOMb30BaTENEN,
yrnpasneHne npusmnernamMn ABnaeTcsa 4OCTaTOYHO CIIOXXHOW 3agadven.
[1na ee ynpoLueHnsa MOXXHO KUCMoSb3oBaTbh CPEACTBO, HAa3biBAEMOE POSIAMM.

Ponb (role) aBNseTcs COBOKYMNHOCTLIO MPUBUIIENMN, Kak OOBEKTHBIX, TakK U
CUCTEMHbIX.

[Mpnmepbl porneu:
1) CREATE ROLE spaceadmin IDENTIFIED BY password
GRANT create session, alter session, restricted session, alter database,
create rollback segment, alter rollback segment, drop rollback segment,
create tablespace, alter tablespace, drop tablespace TO spaceadmin;

2) CREATE ROLE backupadmin IDENTIFIED BY password

GRANT create session, alter session, restricted session, manage
tablespace, backup any table TO backupadmin;



Tpan3zakuun

TpaH3akuusa npeactaBnseT cobon nocnegoBaTenibHOCTb onepaTtopoB s3bika SQL,
KOTOpasi paccMaTpuBaeTcsa Kak HEKOTOpOoe Heagenmmoe aencteme Hag 6a3on gaHHbIX. B
TO XK€ BPEMSs, 3TO fiormvyeckasi eamHuua paboTtbl cucteMbl. TpaH3akuus peanusyet
HEKOTOPYIO NPUKNagHyo PyHKUMIO, HanpumMmep, nepeBod AEHEr ¢ 0gHOro cyeTa Ha
apyrov B 0aHKOBCKOW cUCTEME.

CyLLEeCTBYIOT pasfindHblie MOAENN TpaH3aKUNW, KOTopble MOryT BbITb
KraccmdmumpoBaHbl Ha OCHOBaAHUKM PasfiMYHbIX CBOUCTB, BKITHOYAOLWMX CTPYKTYPY
TpaH3aKkuum, napannenbHOCTb BHYTPU TpaH3aKLUMK, NPOAOIKNUTENLHOCTL U T.4. Halle
BCEro MMeKT B BNAY TPaaULMOHHbIE TPpaH3aKLUnK, XapakTepusyemble YeTblpbM4
KITaCCUYECKMMM CBOMCTBAMWU: aTOMapPHOCTU, COrfiacoBaHHOCTU, N30JTMPOBAHHOCTH,
poniroBeyHocTun (npodHocTtn) — ACID (Atomicity, Consistency, Isolation, Durability).
NHoraa TpagmumoHHble TpaH3akunu HasbiBatoT ACID-TpaH3akumsamu. YnomaHyTble
BbllLle CBOMCTBA O3HAYaloT creaytoLLee.

1. ATOMapHOCTbL. CBOWNCTBO aTOMapHOCTM BbIpa)KaeTcsl B TOM, YTO TPaH3aKLUS
[OMKHa ObITb BbINOMHEHA B LINTOM UM He BbIMNONHEHa BOBCE.

2. CornacoBaHHOCTbL. CBONCTBO COrMacoBaHHOCTM rapaHTUpPYeET, YTO Mo Mepe
BbINONHEHUS TPaH3aKLUMA AaHHble NepexodsaT U3 O4HOro COrMacoBaHHOIO COCTOSAHUS B
Apyroe — TpaH3aKLUuMsa He paspyLlaeT B3aMMHOW COrmacoBaHHOCTU AaHHbIX.

3. N3onnpoBaHHOCTL: CBOWNCTBO U30MMPOBAHHOCTM O3HAYaET, YTO KOHKYpUPYOLLINE
3a OoCTyn K 6ase gaHHbIX TpaH3aKkuuu pusndeckn obpabaTtbiBatoTCs

nocriegoBaTenbLHO, U30NMPOBAHHO APYr OT Apyra, HO A4S nonb3oBaTtenen 310 BblrMsaanT
TakK, Kak OyTO OHU BbIMNOSTHAKTCS napanmesibHo.

4. JonroBe4HOCTb. CBONCTBO J0OMNTOBEYHOCTM TPAKTYyeTCs crieayolmm obpasom:
ecnv TpaH3aKUMs 3aBeplLleHa YCrneLHo, TO Te U3BMEHEHUS B JaHHbIX, KOTOpble ObInn eto
npou3BeaeHbl, He MOryT ObITb MOTEPSHLI HY MPU Kakux 06CTOATENBCTBAX (OaXe B
criyyae nocreayroLwmx owmbok).



Takum 06pa3om, BO3MOXHbI [lBa BapuaHTa 3aBeplueHust TpaH3akuuun. Ecnn
BCE onepaTopbl BbINOMHEHbI YCNELIHO, U B MPOLIECCE BbINONMHEHUS
TpaH3aKUMN He NPOM30LLNI0 HUKaKUX cOOEB NPOrpaMMHOro Unu anmnapaTHOro
obecneyeHuns, TpaH3akuus UKCUPYETCS.

dukcaumns TpaHsakumMnm — 310 AencTBue, obecneymBaroLlee 3annucb Ha ANCK
n3meHeHnn B 6ase aaHHbIX, KOTOpble ObINKM caenaHbl B npouecce
BbIMOSIHEHMA TpaH3aKkumKn. 1o Tex nop, noka TpaH3akumsa He
3adouKcmpoBaHa, BO3MOXXHO aHHYNMpoBaHNE 3TUX U3MEHEHUN,
BOCCTaHOBNEHME 6a3sbl AaHHbIX B TO COCTOAHME, B KOTOPOM OHa 6bina Ha
MOMEHT Hauvana TpaH3akuun. Pukcaumsa o3HayaeT, YTo BCe pe3ynbraThl
BbIMOJTHEHNS TPAH3aKUUM CTAHOBATCA MNOCTOAHHbIMU. OHU CTaHYT
BUOUMbIMW OPYrMM TpaH3aKUMAM TOMbKO Mocre Toro, Kak TekyLas
TpaH3akumns byaet 3admkcupoBaHa. [1o 9Toro MOMeHTa BCe JaHHbIE,
3aTparnBaemble TpaH3akuuen, byayT "BuaHbl" nosfib3oBaTeENO B COCTOAHUN
Ha Ha4ano TeKyLlen TpaH3aKuum.

Ecnu B npouecce BbINOMHEHUS TPAH3aKUUM CNYYNIIOCh HEYTO Takoe, YTo
aenaet HEBO3MOXHbIM ee HopMaribHOe 3aBeplueHne, 6basa gaHHbIX AOMKHA
ObITb BO3BpaLLEeHa B UCXoaHoe cocTosiHMe. OTKaT TpaH3akuum — 3T0
oenctene, obecneymBaroLlee aHHYNMPOBaHNE BCEX UBMEHEHNIN OAaHHBbIX,
KOoTopble BbInNu caenaHbl onepatopamn SQL B Tene TekyLwlen
He3aBepLUeHHOW TpaH3aKLuW.

Kaxkgbin onepaTtop B TpaH3aKLUun BbINOMHAET CBOK YacTb paboThbl, HO A5s
yCreLwHoro 3aBepLleHnsi Bcen paboTbl B Lenom Tpebyetcs 6e3ycrnoBHoe
3aBepLueHmne nx Bcex. [pynnnpoBaHne onepaTtopoB B TpaH3akunu coobuiaeT
CYBL, 4to BCA 3Ta rpynna gosmkHa ObiTb BbINOSIHEHA Kak eguMHOE Lenoe,
NpuYeEM Takoe BbINMOSNTHEHNE OOSMKHO NoaaepKMBaTbCsl aBTOMaTUYECKM.



Oneparopsl ynpaBjeHUsI TPAH3AKIUAMM:
COMMIT, ROLLBACK, SAVEPOINT

COMMIT - 3achmnkcupoBaTb TpaH3aKLMIO

ROLLBACK - OTMEHUTb N3MEHEHMNA B TEKYLLIEN TPaH3aKLNK

SAVEPOINT - cosgatb KOHTPOSbHYIO TOYKY BHYTPU TpaH3akuuu

TpaH3akumMn MoryT Ncnosib3oBaTbCA TOMNbLKO C Tabnmuamu, npuHagnexawmmm bl.

XXypHanbl TpaH3aKuuu

KypHanbl TpaH3akumu - 3To cneuuanbHblie doannbl onepaunoHHON CUCTEMLI, B
koTopble CYB[] 3anncbiBaeT Bce M3MEHEHUST NN TpaH3akuun, npon3sedeHHblie B 6ase
OaHHbIX. [1oCKOSbKY BCe TpaH3aKLuuM NONMHOCTLIO COXPaHAKTCA B XypHarax nostopa,
NP1 HEOOXOAMMOCTM C MOMOLLBIO 3TWX XKYpHAasioB cepBep 6a3bl AaHHbIX Bceraa
CcnocobeH BOCCTAHOBUTb CBOE COCTOSIHME Ha 3aaHHbI MOMEHT BpeMeHn. Kaxaas
6as3a gaHHbIX 06s3aTenbHO AOMKHA MMETb Kak MMHMMYM [IBa OnepaTuBHbIX XXypHana
TpaH3aKuun.

XKypHanb! TpaH3akumin paboTtatoT No LuuKnnyeckomMy npuHumny. MNyctb B HEKOTOPOU
b6ase gaHHbIX ecTb ABa XypHana: logA n logB. 1o mepe Toro, Kak TpaH3aKunu
cO3[atoT, yaansoT U MoanduunpyroT MHdopmMauuio B base JaHHbIX, BCe N3MEHEHUS
3aHocAaTtco B logA. Korga logA okasbiBaeTcs LenrMKoM 3anoriHEHHbIM, MPpoucxoanT
NnepeksityYeHmne XypHanos, U BCe BHOBbL MPOU3BELEHHbIE TPaH3aKUMN HAYNHAIOT
3anuceiBaTbcA B logB. o 3anonHeHun logB npoucxogut HOBOe NepeksitoveHmne
XXYpHarnos, U TpaH3aKuMn onAaTb COXpaHAKTCA B IogA.



Peskxnm ARCHIVELOG: BO3MOKHOCTD IOJTHOIO0 BOCCTAHOBJICHHUS

[Mpu pabote 6a3bl aaHHbIX B pexxume ARCHIVELOG Bce xypHanbl
NOBTOpa TPaH3aKUUN COXpaHSTCA. Takum obpasom, nepen Havyanom
nepesanncun onepaTMBHOIO XXypHana NnoBTopa B pe3ynbraTte o4epeaHoro
LIMKITMYECKOro NEPEKIOYEHNS €0 NMPEXHEE COOEPKMMOE KONUPYETCH B
apyron dann, B cnyyae, ecnu 6a3a gaHHbIX HE ycnerna 3aBepLunTb
nogobHoe konnposaHue, cepeep Oracle npuoctaHaBnNMBaeT BCe onepauumn
0o ero 3aBeplleHusi. CnegosatensHo, B pexxume ARCHIVELOG cepeep
Oracle He No3BONUT NepenncaTb CTapbIn XypHan TpaH3aKkuum, noka He
ByneT caenaHa ero apxmpHasa konusi. Takum obpasom, 6asa AaHHbIX
XpPaHUT HpopmMauno 060 Bcex NPom3BeadeHHbIX TpaH3aKUNUsIX, YTO
NO3BONSIET BbINOMHUTL €€ BOCCTAHOBMNEHNE Nocre Nbbix TUMNOB cOoEB,
BKITtOUasi oLIMBOYHbIE AENCTBUA NONb3oBaTeENEN NN BbIXOA N3 CTPOS
XKECTKOro gucka. 1o cambli 6e30nacHbIN PeXUM PYHKLUNOHNUPOBAHNS
0a3bl AAHHbIX.

[Mpn pabote 6a3bl aaHHbIX B pexume ARCHIVELOG coaepxmumoe Bcex
XKYPHaroB TpaH3aKuum COXpaHSAETCS nepeq Hadanom nx nepesannucu. 1o
obecneymBaeT LUNPOKNE BO3MOXHOCTU MO BOCCTAHOBMNEHWUIO Ba3bl AaHHLIX,
B TOM YMCNE N BOCCTAHOBMNEHNE €€ COCTOSIHUSA Ha 3adaHHbIA MOMEHT
BPEMEHM.

%



Pe:xxum NOARCHIVELOG

[Mpn pabote 6a3bl gaHHbIX B pexume NOARCHIVELOG (MMeHHO aToT
PEXUM yCTaHaBMIMBAETCA MO YMOYaHMNIO) COXPaHEHUE CTapbIX
XYpHanoB TpaH3aKkuuin He npon3sogunTcs. [NockosibKy B 4aHHOM
criyyae nMmeetcda MHdopmaums nMnlb O NMOCIieQHUX MO BPEMEHM
TpaH3aKumax, BOcCTaHOBeHNE 6a3bl AaHHbIX BO3MOXHO TOSbKO
Nocrne HEKOTOPbLIX TUMOB COOEB, HANPUMeEpP Nocne BHe3arnHoro
OTKITIOYEHUSA NUTaHns. Heobxogmmo elle pas noavyepkHyTb, YTO nocne
3anofnHeHMs onepaTUBHOrO XypHara TpaH3akumMn npoucxoanT
Nepeknto4YeHne Ha BTOPOM XXypHar, B pe3ynbrarte Yero 3anncaHHasa B
HEM MHOpPMaLUA O CTapbiX TPaH3aKUMAX yTpadmBaeTCs.

Korga 6a3a gaHHbix paboTaet B pexkume NOARCHIVELOG,
COXPaHEHME apXUBHbLIX KOMUW XXYPHaNoB TpaH3akumn nepen nx
nepesanucsto HE NPOU3BOOUTCA. Taknm obpasom, B pexmme
NOARCHIVELOG nmetotca nuilb orpaHUYeHHbIE BO3MOXHOCTU MO
BOCCTaHOBIEHUIO Mocrie CO0EB, U 3TOT PEXUM NpeaHa3Ha4YeH B
nepBylo ovepenb AN 3aWmTbl OT pa3oBbiX COOEB. 4!



SQL*Plus npeacraBnsieT cobon BapmaHT A3blka SQL, pa3spaboTaHHbIn
kopnopauuen Oracle, rae crnoso "Plus" o6o3HavaeT npegnoxeHHble Oracle
pacwmpeHus SQL.

JTroBble onepauun ¢ penaumMoHHbIMN BazaMn AaHHbIX OCYLLECTBIISAOTCS
NCKITIOYUTENBHO € nomMoLbio SQL-NogobHbIX A3LIKOB MPOrpaMmMmnpoBaHUS.

SQL* Plus obnapgaet gpyXecTBeHHbIM NOMNb30BaTEN MHTEPGENCOM.

[Mpu nporpammmpoBaHmn Ha SQL*Plus nonb3oBaTenb MMeET geno ¢ Habopamu
OaHHbIX Kak C eAuHbIM LUensiM (ApyrumMmm crioBamm, Bam He npuaeTcs
KOHTpONMpoBaTb 00paboTKy ogHOM 3anncu Bcred 3a Apyron).

PeanunsoBaHHble B SQL*Plus pacwuperHusa SQL 3HaunTenbHO obnervatoTt
reHepaLuo HacblWEHHbIX MHOPMaLMEN OTHETOB.



JTanbl NIPOEKTUPOBAHUA 0a3 JAHHBIX

KoHuenTyanbsHoOe npoekTupoBaHue 6a3bl AaHHbIX

Itan 1. Co3gaHne nokarbHOM KOHUENTYyanbHOW Mo4enu
OAaHHbIX UCX0OA U3 NpeacTaBneHnin o NPegMeTHON obnacTu
Ka)kQoro 3 TMNoB nornb3oBaTernen

9tan 1.1. OnpeneneHne TMNOB CYLLHOCTEN
9t1an 1.2. OnpegeneHne TUNOB CBA3EN

O1an 1.3. OnpeneneHne aTpudyToB N CBA3bIBAHME UX C
TUNamMmun CyLLHOCTEN U CBA3EN

O1an 1.4. OnpeneneHne JOMEHOB aTpUOyTOB

91an 1.5. OnpeneneHne aTpndyToB, ABMAAKOLLMNXCS
NepBUYHbIMU KITHOHaMM.

Otan 1.6. Co3gaHne anarpammbl "CyLLIHOCTbL-CBS3b" .

A1an 1.7. ObcyxaeHne nokanbHbIX KOHLENTYarnbHbIX MOOENEN
NaHHbIX C KOHEYHbIMW NONb30BaTENAMM.



Jlornyeckoe nNpoeKTUpPpOBaHue 0a3bl JAHHBIX (/14
PeaSIIIUOHHOU MOIEJIN)

OTan 2. [locTpoeHne n npoBepkKa fiokarnbHOW FTOrm4yeckon
MOAEeNnM AaHHbIX Ha OCHOBE MpeacTaBfieHnsa 0 NpeaMeTHOMN
obiacTn Ka)goro U3 TUMNoB Mosib3oBaTeNnen.

OTan 2.1. [NpeobpasoBaHmne NnokarbHOW JTOrM4YecKkom Mmoaenu
OAHHbIX HA OCHOBE NpeAcTaBrneHns 0 NpeaMeTHOW obracTu
KaXXOgoro U3 TUnoB nosib3oBaTenemn

OT1an 2.2. OnpegeneHne Habopa OTHOLLUEHUA NCXoas U3
CTPYKTYPbl TOKaribHOM NOrM4eckon Mogenu OaHHbIX.

OTan 2.3. [NpoBepka Moaenu ¢ NOMOLLIbIO NMpaBuUI
HopManuaauuu.

OTan 2.4. lNpoBepka Moaenu B OTHOLLEHUN TpaH3aKLumn
nosfb3oBaTenen.

Otan 2.5. Co3gaHne gnarpamm "CyLLHOCTb-CBSA3b .

OTan 2.6. OnpeneneHne TpeboBaHUM NOOOAEPXKKU LIENTOCTHOCTM
NAaHHbIX.

Otan 2.7. ObcyxaeHne pa3paboTaHHbIX JTOKanbHbIX
NIOrMYeCcKNnxX mogenen gaHHbIX ¢ KOHEYHbIMU NONbL30BaTENSIMU.



OT1an 3. Co3paHue u npoBepkKa rmodanbHON SIOrMYeCKOU MoAenn AaHHbIX.

A1an 3.1. CniMsiHMe nokanbHbIX JTOTMYEeCKNX MOAEeNen AaHHbIX B €ANHYIO rMobanbHyo
MoAenb AaHHbIX.

O1an 3.2. [NpoBepka rmobanbHOW NOrM4YeCcKon Moaenm AaHHbIX.

O1an 3.3. [NpoBepka BO3MOXHOCTEN paclUMpPEHUss Mogenu B byayLuem.

OT1an 3.4. Co3gaHne OKoHYaTeNnbHOro BapnaHTa gnarpamMmmbl "CyLWHOCTb-CBSA3b".

O1an 3.5. ObeyxaeHne rnobanbHOM NOrMYECKON MOAENN AaHHbIX C MNOfb30BaTENSIMM.

Pusnyeckoe NpoeKTUpoBaHue 6asbl AaHHbIX (C MICNONMb30BaHUEM PefIALUOHHOMN
cybA)

OT1an 4. NepeHoc rnobanbHON NOrM4YecKon Moaenu aaHHbix B cpeay CYb[.
O1an 4.1. lNpoekTnpoBaHmne oCHOBHbLIX Tabnuu B cpeae CYB/.

OT1an 4.2. Peanusaunsa busHec-npasun npeanpuatus B cpege CYBL.

O1an 5. lNpoekTnpoBaHne pusnyeckoro npeacraBneHna 6asbl AaHHbIX.
OTan 5.1. AHann3 TpaH3akumn

OTan 5.2. Beibop dhannoBon CTpyKTypbl.

OTan 5.3. OnpeageneHne BTOPUYHbLIX MHOEKCOB.

OT1an 5.4. AHann3 HeobXoAUMOCTU BBEAEHUS KOHTPONUPYEMOW N3ObITOYHOCTH
OaHHbIX.

91an 5.5. OnpegeneHne TpeboBaHMM K ANCKOBOW NaMSATW.

OTan 6. Pa3paboTka MexaHM3MOB 3aLliUTbl.

OT1an 6.1. PaspaboTka nonb3oBaTefibCKUX npeacraBneHnn (BM40B).
OTan 6.2. Onpegenenve npas gocryna.

JTtan 7. OpraHM3au,m| MOHUTOPUHIa N HaCTpOﬁKa (*)yHKLIMOHMpOBaHI/IFl CUNCTEeMbI



