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JNlekuus 2.
BBeneHue B 0a3bl AaHHbIX

Bonpocsi:
1. MHdpopmaumoHHoe obecneyeHne ANC n opraHnsauyms
BHYTPU MalUMHHON MHJopMmaunoHHoN basbl AUC
2. KoHuenuna 6a3sbl AaHHbIX
3. BBegeHne B Teopuio NPOEKTUPOBAHNA pensuuoHHbIX 0a3
A.aHHbIX
4. "HpekcupoBaHue n ousnyeckasa opraHmsauma gaHHbIX
5. OcHoBbI A3blka SQL
6. OcHoBbI A3blka Transact-SQL. XpaHumbie npoueaypbl.
Kypcopbl
7. Bzanmoaeuncrteme ¢ 6a3on AaHHbIX U3 A3bIKOB
nporpaMmmMmnpoBaHns



1.1. Bugbl obecneyenuna AAC

ObecneuuBawwme nogcucrtemol AUC:

* OpraHnM3aumMoHHOE obecneYyeHue;

* NHPOPMaLMOHHOE obecneYyeHue;
* TeXHU4Yeckoe obecneyeHue;

* MaTeMaTu4yeckoe obecrneveHune,;
* porpammHoe obecrneyeHue.



1.2. NHdbopMmaLUOHHOE
obecnevyeHune AUC

NHpopmaumoHHoe obecrneyeHne
pernaMmeHTUpyeT NOTOKU U NOArOTOBKY
MHoOpMaLUN, OpraHn3auuio
MH(opMaLUOHHOMN b6a3bl, CUCTEMY
Knaccudumkauum n KoogmpoBaHuUA,
onpeaenseT TeXHOJNIoOrMyYecKum npouecc
oo6padoTkun uHchopmauum B AAC



1.3. CoctaB nHdpopMaLLMOHHOroO
obecnevyeHun AUC

NMoocucremel:

cobopa u nepegaum nHpopmaLmum;
Knaccudumkaumm M KOOUpPOBaHUA,;
opraHu3auvm BHeMalWUMHHOM
MHpopmMmaLUMOHHON Oa3bl;
opraHu3auvum BHYTPUMALIUHHOM
uHpopmMmauMoOHHON Oa3bl

BHeMalMHHYIO MHPOpMaALUMNOHHYIKO ©asy obpaasyer
COBOKYMHOCTb BCEX AOKYMEHTUPOBAHHbLIX AAHHbLIX U
coobuweHnn ncnonb3yemoix B AVIC.

BHyTpMaLIMHHYO MHOPMALMOHHYIO a3y obpasyer
COBOKYMHOCTb BCEX AAHHbIX HA MALUNHHBLIX HOCUTENAX,
CrpynnmMpoOBaHHLIX MO ornpeaesieHHOMY MPU3HaKYy.



1.4. OpraHn3aumsa BHyTpUMaLLUHHON
nHpopmaumoHHoun 6a3bl AUC

Bknro4aerT:

" NMOrNYecKyr opraHmn3aumio gaHHbIX;
" (PU3NYECKYIO OpraHmn3aLnio AaHHbIX;
" METOAbl AOCTYyNa K AaHHbIM:;

" cpencTBa BeAeHUA OaHHbIX;

" MeToAbl U cpeacTBa obecneyeHuns
LLleSTOCTHOCTU N AOCTOBEPHOCTU AAHHBIX;

" MeToAbl U CpeAcTBa 3aLUNTbl JaHHbIX.



1.5. Jlornueckasa n pusanyeckas
opraHu3auua gaHHbIX

Ilornyeckasa opraHm3auus AaHHbIX YYUTbIBAET
NULLb T€ KOHCTPYKLUMWN AaHHbIX U onepaunn Hajg
HUMWU, KOTOPbIE HAXOAATCA B PACMNOPSXKEHNN
nporpamMmmbl, UCMONb3YOLLEN AaHHbIE.

dusnyeckasa opraHM3aumns AaHHbIX YYNTbIBAET
pa3MeLleHne N CBA3N AaHHbIX B Cpeje
XpaHeHus.

MeToAbl AocTyna K AaHHbLIM — 3TO
COBOKYMHOCTb COrfnalleHnun n CpeacrTs, C
MOMOLLIbIO KOTOPbIX peann3yeTcs 3ajaHHbI BUA
4OCTyna K U3NYECKNM 3anncsam. 7



1.6. BegeHue UB, obecneuyeHue

LUEeJIOCTHOCTU, 3dallinTa AdHHbIX

BeaeHunem nHpopmaumoHHon 6a3bl Ha3blBaeTCH
NEATENBHOCTb NO OOHOBMNEHUID, BOCCTAHOBSIEHNIO U
NePECTPOrKE ee CTPYKTYpPbI C Lenbio obecneyeHuns
LL€JTOCTHOCTW, COXPaHHOCTU U 3P IEKTUBHOCTN
NCNOJSIb30BAHNSA AaHHbIX.

MeTtoabl n cpeacTtea obecnevyeHuUs LEerToCTHOCTU U
OOCTOBEPHOCTU AaHHbIX obecneymBaroT KOPPEKTHOCTb
N HEMPOTUBOPEUNBOCTL AaHHbIX NPU BbINONTHEHUN
onepauun Hag AaHHbIMMU.

3alwuTa AaHHbIX BKITHOYAET OpraHn3auUnoHHbIE,
nporpamMmMHble U TEXHUYECKNE METOAbI N CPeaCcTBa,
HanpaslieHHble Ha yA40BIETBOPEHNE OrpaHUYEHU No
[,0CTYyNYy K AaHHbIM. 8



1.6. MeTOoAbl opraHn3auumu BHYTPMU
mawmnHHoun b ANC

n31 N3N

n31 N3N

[

Cpeacrea seieHHa 1 3aWuThl
AaHHbIX B cocrase OUMNC

Cpeacrea seaexun, obecneyeHuns
UENOCTHOCTH M 3aMTHI AaHHbIX B

Nornwyeckue dainul, odwme
anaN31, ..., N3N

cocrase CYB[l
| l
BHewHsn o BrewHsa
cxema N3 1 cxema N3 N

l

KonuenrtyanoHas cxema Bl ans
n31, ..., N3N

Merogel aoctyna ®UMNC

| | |

n31 N3N
Cpeacrea Cpeacrea
BECHMA U BEACHUA K
3aWMUTH 3aWmTHl
A3HHBbIX A3HHbIX
n31 N3N
Noruyeckue INoruyeckue
dannsl dhanno
n31 N3N
MeTtoau gocryna

OonepayuoOHHON CHCTEMbI

BuyTpennana cxema Bl ans

Pdusnyeckue
dannsi
n31

Metoaut gocryna
OnepauruoHHON CUCTEMbI

n31,...,N3N
| | |

dusnyeckue
danns
N3N

Meroawu aocryna CYB[l

l | l

dusnyeckue dannsl, obwue
anaN31,..., N3N

Meroas! gocryna
ONepauMoOHHON CUCTEMBI

3Jran 1: TpaguumMoHHan
OpraHu3aums AaHHbIX

3Jran 2: eauHas
uHpopMaunoHHan 6a3a

| | |

[aHHble B cpefie XpaHeHus

3ran 3: 6a3a nawHbIX




1.7. HegocTtaTKn mMeToa4oB OopraHu3auum
BHyTpumawmHHon Ub AUC

HepnocrtaTtku TpaguuMOHHOU OpraHM3auum
OaHHbIX — MHOIOKpaTHoOe AyonunpoBaHue
A,aHHbIX 1 HEBO3MOXXHOCTb ONepaTUBHOIO
BHECEHNSA N3MEHEHWI B rPYNnbl AaHHbIX,
oyOnNupoBaHHbLIE B HECKOMbKUX dhannax.

Hepnoctatku metoaa eauHoOMU
uHpopMauMOHHOMN Oa3bl — BKIIOYEHNE B
ANC HoBowu 13, He NpeayCMOTPEHHON NpWn
NPOEKTUPOBaHNN NHPOPMaLMOHHOWN Ba3bl,
MOXET NPUBECTU K €€ NU3MEHEHUIO U K
N3MEHEHNIO NporpamMmm paspaboTaHHbIx [13.

10



2.1. ba3za paHHbix 1 CYB[

Ba3ou gaHHbIX (B[l) Ha3bIBaeTCA COBOKYNHOCTb
AaHHbIX, OpraHn3oBaHHasa Nno onpeaeneHHbIM
npaBufiam, npegycmaTtpusatomm odoLymne
NPUHUNMBI ONUCaHUA, XPaHEHUA U
MaHUNyIMpPoBaHUA AaHHbIMU, HE3aBUCUMAsA OT
NPUKNagHbIX NporpamMmm.

Cucrtemom ynpaBrneHus 6azamMmm gaHHbIX
(CYB/[l) Ha3biBaeTCA COBOKYMHOCTb Nporpamm u
13bIKOBbLIX CPEeACTB, NpeAHa3HaYEeHHbIX AJ1S
ynpaBneHuns gaHHeimu B bll, BeaeHua b1 n
obecrneyvyeHns B3auMoaencTeBus ee ¢
NPUKNagHbIMU NporpaMmmMamu. 1



2.2. OTNnnymntenbHble Nnpu3Haku bl

NHTErpaums AaHHbIX, NICMOMb3yEMbIX B pa3NUYHbIX
npuknagHbix 3agadax (M13);

yyeT B3anMOCBSI3eEN MeXAY AaHHbIMU;
MUHUManbHaA U30bITOYHOCTb AAHHbIX;

He3aBUCUMOCTb nporpamm 13 1 rnodanbHON
NOrMYEeCKon opraHm3aumnm gaHHbIX OT PU3NYECKON
opraHusaummn gaHHbIX (pusmnyeckaa He3aBUCUMOCTb
AAHHbIX);

He3aBUCUMOCTb nporpamm 13 oT rmobanbHON
NOrnMyeckon opraHm3aumm aaHHbIX (flormyeckas
HE3aBUCUMOCTb AaHHbIX).

12



2.3. Mopgenu naHHbIX B b/l

Moaenb AaHHbIX — 3TO COBOKYMNMHOCTb NpaBUI
NopoXOeHUAa CTPYKTYP AaHHbIX B B[l, onepauuu
Haa OaHHbIMMU, @ TaKke OrpaHuYeHuun
LIeNTIOCTHOCTMU, onpeaendarowmnx nocnegoBaTtenbHOCTb
N3MEHEeHNA, AonycTumMble CBA3U N A0NyCTUMbIE
3Ha4YeHUS AaHHbIX.

KoHuenuua Bl npeaycmaTtpuBaeT TPU YPOBHA
ONMUCaHUA OaHHbIX: BHEWHUHU, KOHUEeNTyanbHbLIX U
BHYTPEeHHUHU. Ha KaXKa0M ypOBHE UCMNONb3yeTcs
COOTBETCTBYKOLAA MOAENb AAHHbIX.

Onucanue Bl B KOHTEKCTE KOHKPETHON MOAENU
J1aHHbIX Ha3biBaeTca cxemoun b/1.

13



2.4. Cxembl Bl

BHewHue cxembl Bl npumeHaeTca ana onucaHug
AaHHbIX B BUAE, Ucrnosibayemom nporpammamm [13.

KoHuentyanbHada cxema bl onpeaenger
npeactasnenne bll, epguHoe ansa Bcex 13 n He
3aBucsLlee ot ncrionb3yemoro B CYb/1
npeacTaBneHns AaHHbIX B Ccpeae XpaHeHUsa U nyTen
A0CTYyMna K HAM.

BHyTpeHHAA cxeMma B[l onpepensger
NpeAcTaBlieHUe JaHHbIX B CpeAe XpaHEHUA N NYTU
AOCTyna K HAM.

BHELUHME U KOHLENTyanbHasi CXxema OTHOCATCS K
NOrMYECKO OpraHu3aLumM OaHHbIX, @ BHYTPEHHAS
cxema — k pU3nYeCKo opraHM3aLmm OaHHbIX.



2.5. AA3bikoBble cpeacTtea CYB/[

[lon onncaHum b/l BHewHue,
KOHUenTyanbHas U BHYTPEHHASA CXeMbl
Bl onucbiBarTCA Ha A3blKe ONMUCaHUSA

AaHHbIX (AO[), BxoasiiemM B cocTaB
A3blkoBbIX cpeacTts CYB/.

Kaxxgas 13 doopmupyeT 3anpockl Ha
nobaereHue, yganeHne, obHOBNEHNE 1~
NOUCK AaHHbIX B B/l B cooTBETCTBUN CO
CBOEW BHELUHEWN CXEMOU Ha A3blKe
MaHunynupoBaHUA gaHHbIMu (AML).

15



2.6. BoamoxHoctu CYb/l

CYB/l obecneunBaloT:

* YMEeHbLUIEeHUue N30bITOYHOCTMU XPaHNMBbIX

AaHHbIX 32 CYET MUHMUMU3aUNN 4yOnnpoBaHus
A aHHbIX;

* OOCTOBEPHOCTb XPaHMUMbIX JaHHbIX 33 CYET
aBTOMAaTUYECKON KOPPEKTUPOBKN BCEX
AYONMpyeMbIX 3TIEMEHTOB AaHHbIX;

* CTAaHOAPTU3ALMUIO JaHHbIX B pa3nnyHbix 13;

* COBMECTHO€ MUCMOSib30BaHne XpaHNMbIX
A,aHHbIX pa3nuyHbiMu 13 B
MYNbTUNPOrPaMMHOM PEXUME;

16



2.7. CYB][l obecneuyuBalorT:

* (pn3nYvYeckyro He3aBUCUMOCTb OAHHbIX,
3aKnyatloLLyocs B BO3MOXHOCTY
Moaundonkaunm BHyTpeHHen cxembl b1 6e3
N3MeHeHua KoHuenTyanbHon cxembl bl
BHELLHUX cxeM 1 nporpamm [13;

* NIOrM4YecKyro He3aBUCUMOCTb OAHHbIX,
3aKn4arLyrcsa B BO3SMOXXHOCTH
MOANPuKaunn KoHuenTyanbHon cxemol b1

6€e3 N3MEeHEHUS BHELLHUX CXEM W nporpamm
[13;

172



2.8. CYB]l obecneuynBalor:

LLeSTOCTHOCTb OAaHHbIX 3a CYET MPOBEPKU
OrpaHNYEHNN LIENOCTHOCTM npu AobaBreHun,
yaaneHnm n oOHOBEHUN AaHHbIX, CBA3AHHbIX
N3MEHEHUWN AaHHbIX U MexaHn3ma o0paboTKu
TpaH3aKUWUu;

pa3rpaHuyeHue A0CTyna K AaHHbIM 3a CYeT
3awmTbl AaHHbIX CYB/ 1 3a cyeT onucaHus BO
BHELLHEN cxeme KaxXaon 13 TonbKo Tex AaHHbIX,
KOTOpbl€ OHA UCMOMb3YET;

COXPaHHOCTb AaHHbIX NPU BO3HUKHOBEHUY
cOOEB 1 0TKa30B cepBepa 3a CYET CPEeACTB
PE3epPBHOro KOMMPOBaHWUS 1 BOCCTaHOBNEHUs Bl



2.9. XusHeHHbIV uukn bl u rpynna Abl

YKU3HeHHbIN umkn 6a3bl AaHHbIX BKITHOYaET 3Tanbl
NIaHUPOBaHUA, NPOEKTUPOBAHUA U IKCNNyaTaLum.

Ha ka)xaom 13 3TuX aTanoB TpebyeTca peLunTb psaa
3aja4, CBA3aHHbIX C UHTErpauuen nonb3oBaTeNnbCKNX
NpeacTaBfieHN O AaHHbIX, BbIOOPOM NporpamMmMHbIX U
TEXHUYECKNX CPeacTB BeaeHna bll, npoektupoBaHnem
KOHLEeNnTyanbHOWN, BHYTPEHHEN N BHELLUHUX cxeM B[,
ynpaBneHuem cpegcresammn obecrnevyeHms LUefioCTHOCTH
N 0OCTOBEPHOCTU AaHHbIX U CpeacTBaMun 3anTbl
L0aHHbIX, yNyJlleHUeM 3KCnnyaTauMoHHbIX
xapaktepuctuk CYb/.

PelleHne aTux 3agay npoms3BoguTcAd rpynnowu

agMUHUCTPUpoBaHUA Oa3bl gaHHbIX (ABL). N



2.10. 3apauu nnaHmpoBaHua bl

onucaHue npeametHon oonactu AUC B Buge
MHOPMaLMOHHO-NTOrM4ecKkoun (MHPONOrnYeckomn)
MOLEeNnu;

onucaHue co3pnaBaemoun AUC B Buae
MHAOPMaLMOHHOW MOAENMN;

pacnpeneneHue nporpamm N3 1 paHHbIX B CETU
cepsepos 1 N3BM;

onpeneneHue cocrtaBa XpaHUMbIX OAHHbIX B
KaXXg,0M cepBepe;

BbIOOp MeToO4a opraHu3auum BHyTPMMaLUMHHOMN
MH(popMaLMOHHOMN Oa3bl B KaXX[,0M cepBepe;

BbiOOp CYB[ Ana kaxgoro cepeepa.

20



2.11. 3apgaum npoekTtupoBaHua b/j

pa3pabdboTka KoHUenTyarbHOU U BHEWHUX CXeM
Bl Ana kaxkaoro cepsepa, odbecrneymBaroLLmnX
3ajaHHoe Bpemd pellenuns 3 npu Hannynmn
MUHUMaSIbHON N30bITOYHOCTUN AAHHbIX;

pa3paboTka BHyTpeHHen cxemMbl Bl Ana kaxaoro
cepBepa, obecneymBaroLlen Tpedbyemyro

npounssoautensHoctb CYB/ npu pewweHnn scex 13
NPy MUHUMaNbLHON CTOUMMOCTU XPaHEHUS AaHHbIX B

b/l
BbIOOp cpeAcCTB ynpaBrieHUsa uenoctHocTbio B,

BbiOOpa peXXxuMoB U npoueayp 3awutbl Bl ot
HeCcaHKLUMOHUPOBAHHOrO A0CTyna. 21



2.12. MeToabl ynpaBneHuUs
LIeyIOCTHOCTbLIO AaHHbLIX B b/l

npoBepKa orpaHU4YeHn, ONMCaHHbIX B
KoHuenTyanbHou cxeme b/,

NpoBepKa orpaHn4YeHnit, He ONNCaHHbIX B
KoHUenTyanbHou cxeme b/l;

ynpaesneHne obpaboTKon TpaH3aKLNK;
ynpasneHue napannenbHou obpaboTKou;

yrpaBrneHne KonmpoBaHNEM U
BOCCTaHOBIIEHUEM.

22



2.13. 3apaum 3kcnnyaTtauuu bl

" nepenpoeKkTupoBaHue b npu BKkNOYEHUU B
cucTtemy HoBbIX 13 nnn nameHeHnn
TpeboBaHU K cywiecTeytowum [13;

" onTUMMU3auus obpaboTku AaHHbIX B [13 C
LLleSfIbi0 YMEHbLUEHNS BPEMEHW BbINOSTHEHUS
[13 3a cyeT oNnTUMM3aunm KonnyecTea u
nopsgka oopaweHun Kk CYB/,;

= peopranusaumua bl c uenbio NoBbILLEHUSA
adbdekTnBHocTM paboTel CYB/ 3a cueT
N3MEHEHUS PU3NYECKOrO PacnosIoXKeHUS
NAHHbIX HAa BHELUHUX HOCUTENSAX. 23



2.14. Knaccudpukauua CYbJ

[To mecTy 3anycka sagpa CYb/:

= nokanbHble (dBase, FoxPro, Paradox, Access);

=  KnuneHTt-cepBepHble (Firebird, Interbase, DB2, SQL Server,
Sybase, Oracle, PostgreSQL, MySQL, Cache).

[T0 MecTy XpaHeHUA OaHHbIX:

" LeHTpanu3oBaHHbIE (NOKanbHbIE);
" pacnpenenieHHble;

= obOnayHble.

[lo KOHUeNnTyanbHOW MOAernu AaHHbIX:
" epapxu4eckme N CEeTEBbIE;

= PENSALUNOHHBIE;

= O00OBEKTHO-PENALINOHHbIE;

=  00BEKTHO-OPUEHTUPOBAHHbIE;

" MHOIoMepHbIE. 24



3.1. MeTogonorusa npoektuposaHusa b/l

PparmeHT npeameTHOU PparmeHT npemMeTHOM
obnactv npunoxerma 1 |~ | obnactu npunoxenus N

L L

WHhopmauroHHo-noruyeckas Mogens npeameTHon obnactu
te3 npusasku k CYB/]

L

KoHuenTyansbHas moaens npeameTHon obnactu ans
BblbpaHHon CYB[ (noruyeckas cTpykTypa b[l)

» L

BHewwHas cTpykTypa b[] BHewHAaa cTpyktypa b/l
AN NPUNoXeHus 1 1 [ ans npunoxexus N

\/

BHyTpeHHss Moaens npeameTHon obnactv ans BbIOpaHHOMU
CYB/] (buanyeckasn ctpykrypa bI) 25




3.2. TpeboBaHUA K UHPONOrMYeCcKkou
MoAenu npegMeTHoOn obnacTu

Mudonormyeckas MOZEAb JaHHBIX, [PHMEHSEMad [  ONHMCAHMS
IPeIMETHOI 00.1aCTH, J0KHA YIOBIETBOPATH CIEAYIOMMM TPEOOBAHUAM:

) cpecTBAMH MOJEH JOIKHBI ONHCHIBATECA BCE 00BEKTHI, IPEIMETE,
ABJICHUS TPEAMETHOM 001aCTH M BCE OTHOMIEHUS MK HIMH, HCIIO/b3YEMBbIE
riput permenun [13;

2) CpEICTBAMM MOJETM JONKHB OIACHIBATECA BCE OTPAHMYCHHS
[[E0CTHOCTH JAHHBIX, IMEHOIIMECA B TIPEAMETHOH 001aCTH;

3) cpenctBaMm  MOZEMM  JOMKHBI  3a7aBaThCA  BCE  OOBEMHBIC
XAPAKTCPUCTHKH JIAHHBIX, HEOOXOMMBIC 71 TIPOEKTHPOBAHHS JOTHYECKOI 1
(DMBHYECKO CTPYKTYpHI BJ;

26



3.3. TpeboBaHUA K HPONOrMYeCcKkon

MoAenu npegMeTHoOn obnacTu

4) 0a3uc MOHATHIT MOJIEITH I0IKEH OBITh MAKCUMATBHO IIPHOIMKEHHBIM K
0a3uCy MOHATHHA TOCTAHOBOK M anroputMoB II3, a Takke K JEKCHKE
CTIELUAIMCTOB I10 MPEAMETHOM 00J1aCTH;

5) IOJIKHBI CYIIECTBOBATH METOZIBI 00BETMHEHMS OMACAHMH (JParMEHTOB
MPEAMETHOX 00J1acTH, COOTBETCTBYHUMX OTHCbHBIM [I3, B rimoOambHoOe
OIMCAHNE BCEH MPEAMETHOM 001aCTH,

0) cpeacTBaMM MOJIETH JOJDKEH ONMCHIBATHCS MPOLECC PEMICHIS KaKI0i]
[13 ¢ ykazanueM, Kakue Omepauun Haj KaKMMU JaHHBIMH M C KaKOH 4acTOTON
OYZIyT BBIIOJHATHCA,

7) NONKHBI CYIIECTBOBaTh METOABI M METONUKM OTOOPAKECHHUS
[M00ATBHOTO OTMMCAHKMA TIPEAMETHOM 00JaCTH B JIOTMYECKHME, BHELIHWE M

(u3pdeckue Mojem JaHHbIX puMenseMbix CYDBI.
27



3.4. lnarpamMma «CywHOCTb-CBA3b»

[na noctpoeHna uHdonorvyeckon Mmogenu
npeaMeTHOM oOnacTu UCNonb3yrTCcAa AuarpaMmmbl
«CYWHOCTb-CBA3b» (ER-anarpammbl).

MHOXeCTBO AONYCTUMbIX CTPYKTYPHbIX
KOMMOHEHTOB MOJAENN AaHHbIX «CYLLUHOCTb-CBA3bY:
CYLWHOCTb, CBA3b MeXAy CYWHOCTAMU, aTPUobyT
CYLWHOCTU, NEePBUYHBbIN KITHOY CYLLHOCTM!,
BHELWHUN KNHOY CYLWHOCTU, PYHKLMUOHArbHbIE
3aBUCcUMoOCTU (P3) Mexay aTpubytamm
CYLHOCTU, cCOCTaB MHOIo3Ha4YHoro arpuoyra
cywHocTu, @3 Mexay anemMeHTamMmu
MHOrO3Ha4yHoOro aTpuoyTta CywWHOCTM. -



3.5. CywHoCcTH

CyWHOCTb — 3TO MHOXECTBO pearibHbIX U
abCTpaKTHbIX OOBLEKTOB (J1I04EN, NPEAMETOB,
AOKYMEHTOB U1 T.Mn.), o6rnagarowmx oowmmm
aTpuobyTaMum Unu xapakrepmuctukamu. Jlrodon
OOBEKT CUCTEMBI MOXET ObITb NpeacTaBneH
TONbKO O4HOW CYLLHOCTbIO, KOTOpas 40J1KHA ObITb
YHUKaNbHO ngeHtTndgpuunposaHa. imeHosaHue
CYLLHOCTMN OCYLLECTBMAETCA C NOMOLLbIO
CYLLECTBUTENBHOIro B €4NHCTBEHHOM Yucne. Npu
3TOM UMS CYLLUHOCTW A,0JT)KHO OTpaXkaTb TUMN UMK
Knacc o0beKkTa, a He ero KOHKpPEeTHbIU
3Kk3emMnnsap.

29



3.6. CBA3M Mexay CywHOCTAMMU

CyLWHOCTM He CYLLECTBYIOT OTAENLHO APYr OT
apyra. Mexay HUMN NMEKTCA OTHOLLUEHMUS,
KOTOpbIE AOMKHbI ObITb OTPaXXeHbl B
MHJOONoOrM4eckon Mogenu npegMeTHOU
obnacTtun B BUOE CBA3EM.

CBA3b nNpeacraBndeT cooon coeguHeHue
OBYX cyuwHocTen. CBA3b ONUCbIBaeTCS
BepOanbHbIMU (ppa3amm B BMUIE rNarosios B
OBYX HanpaeneHuax. Kaxagada cBs3b A0SKHA
MMETb CBOE YHUKANbHOE UMSA CBA3MN.
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3.7. Knaccudpukauuma cessen

CteneHb cBa3u (Cardinality) — yncno ak3emnnspos
CYLLIHOCTW, Y4aCTBYHOLLMX C KaXXA 0N CTOPOHbI CBA3M.
MoryT ObITb CBSI3N «OOUH K OOQHOMY», «OOAUH KO
MHOIMM», KMHOTMe K OQHOMY», <K MHOrue Ko
MHOIUM».

CBSA3b «OAMNH KO MHOIMM» MEXAYy POAUTESNIbCKOMN
(«<OAVHY») U NOAYUHEHHOMU («MHOTME») CYLLHOCTAMMU
naeHTudhmumpyrowasn, ecnu y nooboro ak3emnnspa
NOAYMHEHHON CYLLHOCTU MMEETCHA 3K3eMnnap
POAUTENIbCKOW CYLLIHOCTU, MHa4Ye CBA3b He
naeHTuchuuupyrowan. Ceasb «0ANH K O4HOMY»
BCeraa naeHtudumumpyrowias. 5



3.8. ATpnOyTbI CyLLHOCTEWN

ATpUOYT CyLLIHOCTU — CBONCTBO CYLLHOCTU, UMEIOLLIEE UMSA,
o0nacTb A4ONYCTUMbIX 3HaAYeHUM (Tun n doopmar) u
NPU3HaK ooa3aTtenbHOCTU aTpnbyTa. 3HaueHnem atpudyTta
MOXET ObITb HeAeNMUMbIU 3FIeMEeHT OAaHHbIX, BeKTOP U3
35fIeMEeHTOB OaHHbIX, CTPYKTYpPa U3 35IeMEHTOB OaHHbIX,
NMOBTOPSAIOLAACA rpynna u3 3afIieMeHTOB OaHHbIX,
BEKTOPOB UNU CTPYKTYP.

CyLHOCTb AOMKHA UMETb 00A3aTENbHbIN aTPUOYT UNKU
KOMOUMHaLUUI0 00A3aTeribHbIX aTPUOYTOB, YbM 3HAUYEHUS
OOHO3HAUYHO onpeAaensloT KaXabl 3K3eMNNSP CYLHOCTH.
ITn aTpnbyThl 0OPa3yOT NePBUYHbLIN KITHOY CYLHOCTHU
(Primary Key, PK). Ecnu cyLJHOCTb UMEET HECKONMbKO TaKNX
NogMHOXECTB aTpnbyToB, TO O4HO U3 HUX OOBABNAETCS
NEPBUYHLIM KITIOUOM, a KaXKA0€ U3 OCTasbHbIX Ha3blBaeTCs
BO3MOXHbIM NN aribTePHATUBHbLIM KITHOYOM.



3.9. BHelwWHMe Kn4ym CywwHOCTEN

Ecnun mexay ABYyMA CYLLUHOCTAMUN UMEETCS CBA3b «OOMH K
OAHOMY» UJTU «OOUH KO MHOTUM» («KMHOIMe K OOHOMY»),
TO aTpuOyTbl NePBUYHOro Knk4a poanuTenbCKon CyLLHOCTH
HacrieayroTCcA B KayecTBe aTpuMOyTOB NOAYMHEHHOU
CYWHOCTU. 3JTK aTpuOyThbl HA3bIBAOTCA BHELWHUM KITHOUOM
(Foreign Key, FK).

Ecnu cBa3b Mexay CyLHOCTAMU uaeHTUuumpyrowas, 1o
aTpnbyTbl BHELWHEro Kn4va BXoAAT B COCTaB NepPBUYHOrO
Krro4ya nog4YMHEeHHOMU CYLHOCTHU, OO BXOAAT B COCTaB
arnbTepPHaAaTUBHOIO KrKYa 3TOU CYLLHOCTMN.

Ecnu cBA3b Mexay CyLHOCTAMM He uaeHTUUUUpyrowas,
TO aTpnOyThbl BHELWHEro Kr4a BXOAAT B COCTaB He

KrnryeBbIX aTPpMOYyTOB NOAYMHEHHOM CYLHOCTM.
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3.10. 3 mexay atpubyTamMm cywHOCTEN

[TycTb X — HEKOTOPOE NOAMHOXECTBO aTpUOyTOB
CYWHOCTH, Y — aTpUOYT CYLWHOCTU, HE BXOAALWMNN B X.

MHoxecTBo aTpudytos X (pyHKLUMOHANBLHO onpegenseTt
aTpnoyT Y (aTtpndyTt Y (pyHKUMOHANBLHO 3aBUCUT OT
aTpnbytos X), o6o3HavaeTca X — Y, ecnu nroO6ou
KOMOMHauUum 3HayeHnn atpmdytoB n3 X COOTBETCTBYET
OOHO 3Ha4YeHue aTpudyta Y. Apyrumum cnosamu, ans nodbix
ABYX 3K3EMMAPOB CYLLHOCTU U3 paBeHCTBA 3HAYE€HUM
aTpnoyTtos n3 X crieqyeTt paBeHCTBO 3HaYeHuu atpudyrta Y.

B neBoun yactu @3 coaepxnutca oauH Unum oornee
aTpnbytos. Ecnn B npaBoun yactu 3 3anucaHo bonee
OAHOro aTpudyTta, TO KaXabIiu U3 3TUX aTPUOyTOB

hPyHKUMOHANbLHO 3aBUCUT OT neson Yactn P3.
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3.11. MHOro3sHa4Hble aTpUOyThLI

CYLWHOCTEN

Ecnu 3Ha4YeHMeM MHOro3Ha4YHoOro aTpubyTta aBsnseTcs
BEKTOP WUINU CTPYKTYpaA, TO KaXXgoMy 3NeMeHTy BeKkTopa
NN CTPYKTYPbl CTaBUTCSH B COOTBETCTBME aTOMapPHbIN
atpudyT. B nHdponornueckon mogenu MNpO cnepyet 3agatb
MMEHa, TUNbl U hopmMaTbl ITUX aTOMaPHbLIX aTPUOYTOB.

Ecnu 3Ha4yeHMeM MHOro3Ha4YHOro aTpubyTta aenseTcs
NOBTOPAKOLWAACA rpynna n3 31eEMeHTOB faHHbIX, BEKTOPOB
NN CTPYKTYP, TO B nHdonornvyeckon mogenu MNpO cneayet
3ajaTb UMeHa, Tunbl n dopmMmaTbl aTOMaPHbIX
aTpndyToB, BXOAALMX B MOBTOPAIOLWYOCA rpynny.
Kpome Toro, cpean aToMapHbIxX aTpudyToB NOBTOPSAOLLENCS
rpynnbl cneayeT BblAENNTb KNOYeBbIe U He KIveBble
aTpuodyThI. 35



3.12. Hopmanusauusa CywHOCTEN U
Taobnuuy b1

Tadbnuua Haxoautca B 1TH®, ecnn 3Ha4YeHNA Bcex ee
aTpuoOyTOB ABNAKOTCA aTOMapHbIMU (HeaeNnMMbIMU
C Toukun 3peHuna CYb/).

Tabnuua Haxoautca Bo 2H®P, ecnu oHa HaxoAUTCA B
1H®, 1 Bce He Knto4veBble aTpndyThl PYHKUMOHANLHO
NONMHO 3aBUCAT OT NePBUYHOrO Knrwua (He MOXeT
ObITb 3aBUCMMOCTWN OT YaCTU KNto4a).

Tadbnuua Haxoautca B 3SH®, ecnm oHa HAaXoAUTCS BO
2H®, n niobon He KNOYEBOMU aTPUOYT He 3aBUCUT OT
APYTrUX He KNn4yeBbiX aTPUOyTOB (HE AOJTKHO ObITh
3aBUCMMOCTU MeXAy He KIoYeBbIMM aTpudyTamm)
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4.1. NHpekcbl B b1

UHpekc npeacraBnsatoT cobonm CTPYKTYPY, NO3BOMSAIOLLYIO
BbINOSTHATb YCKOPEHHbIN A0CTYN K CTpOKamMm Tabnuubl Ha
OCHOBE 3Ha4YeHnn oaHoro unm 6onee ee cronduUoOB .

Hanunyne nHaekca MoxeT cywecCrBeHHO NOBbICUTb
CKOPOCTb BbINMOJTHEHNA HEKOTOPDLIX 3anpoCoB U COKPATUTb
BpEMA NONCKA HEOOXOANMbBIX AAaHHbIX 32 CYET
CbI/I3I/I‘—IeCKOI'O NN NOrm4eCKOoro nx ynopaaovymnBaHus,.

XOTS UHAEKC N CBA3AH C KOHKPETHbIM CTONOLOM (MNK
cronbuammn ) Tadbnuubl, OH ABNSETCA CAMOCTOATESNIbHbIM
O0O0BLEKTOM 0a3bl AAHHbIX.

[TOCKONbKY MHAEKCHI AOIMKHbI OOHOBMNATLCA CUCTEMOW NPY
Ka>aOM BHECEHUN U3MEHEHUN B NX 6a30BYyO TabnuLuy, oHK

CO34al0T AOMOMHUTENLHYIO HAarpy3Ky Ha cuctemy.



4.2. OCHOBHbIEe TUMNbl UHOEKCOB

HeknactepHbIU MHOEKC — He nepecTtpanBaloT PU3NYECKYIO
CTPYKTYpYy Tabnuubl, a N1Wb OPraHM3ykT CCbINIKK Ha
COOTBETCTBYKOLWME CTPoKkN. icnonb3yeT cneunanbHble
yKasartenu, Bkno4vawoLme B cedq: nHgpopmaunio ob
naeHTUPKaLuMoHHOM HoMepe hpanna, B KOTOPOM XPaHUTCH
CTPOKa; UAEeHTUPUKALMOHHBLIN HOMEP CTPaHuLbl; HOMepP
NCKOMOW CTPOKM Ha COOTBETCTBYIOLLEN CTPaHULE.

KrnacTtepHbIn MHOEKC — Npu ero onpeaeneHun B Tabnuue
domsnyeckoe pacnonoxkeHne AaHHbIX NepecTpanBaeTcs B
COOTBETCTBUM CO CTPYKTYPOM UHAEKCA.

YHUKanbHbIU UHOEKC — CepBep He paspeLlunT BCTaBUTb
HOBOE UITN U3MEHUTb CYLLECTBYIOLLEE 3HAYEHME TaKUM
obpasom, 4YToObl B pe3ynbTaTe 3Tou onepaumn B Tabnuue
NOSABUNUCL ABa OAMHAKOBbLIX 3HAYEHUSI UHAEKCA.
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4.3. [lpuMmep HeKNacTepHOro MHAekKca

ANATR 120
FISSA 1:21
LONEP [122
SEVES 1-23

Index

ANATH 1133 SEVES 114 3
ANTON 1137 SPECD 1-12-5
BERGS 1121 SPLIR 4-11:3
BLALIS 1102 TRADH 1-10-4
BELONP 1146 TRAIH 114s
BOTTHM 1141
CENTC 113 6
CONSH 1114
EASTC 1147
rartia | | 1101
Page 20 Page 22 Page 23

ROMEY B80T T8 PER IC
MORGK LINOD BLAUS
AMNATR LONDP SEVES

= TRADH QUEDE FISSA CENTC | SLAT

= GOURL FRANR SPECD BL ONP TRA IH
EASTC LILAS SALED PICCO oTTIC
LAMAI HILAA T COMNSH T MAACAR TOUICK

Page 10 Page 11 Page 12 Page 13 Page 14



4.4. NpumMmep KNnacTepHoOro nHAaekca

A MIATT ‘.

PERIC
PICCO
QUEDE
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4.5. Pusnyeckada opraHusauusa gaHHbIX B
Microsoft SQL Server

Ha dunsnyeckom yposHe B[] B Microsoft SQL Server
npeacraBnseTcs Habopom pannoB onepaLMoHHON CUCTEMBI.
[1aHHble 1 CBeAEHUS XKypHANOB TPaH3aKLUMNU pasMmeLLarTcs B
pasHbix dpannax. Kaxabin doann ncnonb3yeTcs ToNbKO O4HOU
B. ®annoBble rpynnbl NpeacTaBnaoT coOo0n MMeHOBaHHbIE
Konnekuun dannos.

basbl gaHHbix SQL Server cogepxat dpannbl TpexX TUMOB:

* lepBuYHbIE hannbl gaHHbIX. B kaxxaon Bl nmeetcs
OAWH NepBuYHbIN dpann AaHHbIX ¢ pacunpeHnem MDF.

 BTopuyHble cdhaunbl gaHHbIX. Bce ocTtanbHble hannel b/
C gaHHbIMU. Micnonb3yeTtca pacwmpeHne NDF.

« @aunbl XypHanoB. CogepxaT CBegeHUd XXypHanos,

ncrnonb3dyemble ANnga BoCCTaHoBNeHua b/l. y



4.6. CTpaHuUbl U 3KCTEHTDI

CTpaHMua — OCHOBHAa4a eauHMLA XpaHeHUda AaHHbIX U oOmeHa
MeXay BHeLUHeW 1 onepaTtuBHOU namatbio B SQL Server.
Pa3smMmep cTpaHuubl — 8 Kb. CTpaHuua nmeeTt 3aronoBokK B 96
OanT, cogepkawimmn Homep, TMn n oobem cBoOOAHONoO MecTa
CTpaHuubl. Bcero 8 TMnoe CTpaHuL.

OKCTEHT — 3TO KONMeKuuns, cocroduias n3 BoCbMu pusndecku
HernpepbIBHLIX CTpaHuL, unu 64 KO6. Bce cTpaHuubl XpaHATCA B
akcteHTax. B ogHom MbB Bl SQL Server coagepxutcsa 16
9KCTEeHTOB (128 cTpaHuy). Mmeetca 2 Tuna 3KCTEHTOB:

* OJHOPOAHbIE 3KCTEHTbI — BCE 8 CTPaHWL, UCMOMNb3YITCA ANS
ogHoM Tabnuubl NN O4HOro UHAEKCA;

* CMELUaHHbIE 3KCTEHTbl — CTPaHuLbl SKCTEHTA UCMOSb3YHOTCS
AN pasnuyHbiX Tabnuu n NHAEKCOB (0AHa CTpaHuua — Ans
1 Tabnuubl unu 1 nHaekca). 42



4.7. Tunbl ctpaHuy B SQL Server

CTpaHuubl, OTHOCSINHECH K XPAHCHUI0 U MOUCKY
TAHHBIX

* CTpAHMIbI JTAHHBIX,

* WHIEKCHBIC CTPAHMILIBI;

* TEKCTOBBIE CTPAHULIBI,

* CTPaHUlIbl )KypHAJIa TPAH3AKIIUU;

CTpaHunbl pa3MemeHus .
* KapThl pacnpeeaceHus 0JIOKOB (OCHOBHAs M BTOPUYHAS ),
* KapTbl CBOOOJHOTO NPOCTPAHCTBA,
* HMHJCKCHBIE KAPThl pa3MEILCHHUS.
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4.8. NNpumep cMewaHHOIoO U
OOHOPOAOHOIO 3KCTEHTOB

CMEWaHHbIN IKCTEHT
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4.9. Cekuum

[1o ymonyaHuo Tabnuua nnm nH4eEKC UMEET O HY
CeKLMI0, KOTOpas COAEPKUT BCE CTPaHuLbl Tabnuubl nnu
nHpgekca. Cekuyus pacnonaraeTcs B og4HOouU dhannoBon
rpynne.

Ecnu Tabnuua nnmn nHpexkc Ncnonb3yrT HECKOMNbKO
CEKUMW, AaHHble CEKLIMOHNPYIOTCA rOPU30OHTasNbHO, Tak
YTO rpynnbl CTPOK COMOCTaBMATCA OTAENbHBbIM CEKLMNAM,
OCHOBbIBaACb Ha yKazaHHOM ctonoue. Cekunm MmoryT
XPaHUTbCA B OAHOW NN HECKONbKUX 0ansioBbIX rpynnax
B b[]. Tabnuua nnn NHAEKC paccMmaTpmBaroTCA Kak
efnHasa normyeckasa CyLHOCTb Mpu BbINOJSTHEHUN HAA,
AaHHbIMW 3anpocoB UnNu obHoBneHnn. Cekuns CoCTOUT N3

doparmMeHTOB O4HOro NN HECKONbKMUX 0ansos.
45



4.10. dusnyeckKkaa opraHusaumsa gaHHbIX
B CYB/[ Oracle

Pdaiiabl — 3T0 daiiIsl ONepalHOHHON CHCTEMEI,
BBLICICHHBIC 11 XpaHSHH 0a3kl JaHHBIX.

Tadoiinunas oditacte (IABLESPACE. TabGiauuHoe
MPOCTPAHCTRO ) — 001acTh NaMATH. IPEJHAZHAYCHHAA 115
XpaHeHHA BceX 00beKTOBR b/1. TadnnuHaa o01acTh HMEET
HMA H 3aHHMAaeT OJHH HWiIH Oos1ee ¢aii1oB onepalHOHHO
cHcTeMsl. Co3aaerca komaH10ii CREATE TABLESPACE.
CermenTt (SEGMENT) — o0nacTte naMsTH. 3aHHMacMas
JaHHBIMH OgHOro oonekra b/{. lIMs coenagaeT ¢ HMEHEM
o0OBeKTA.

IKCcTeHT (EXTENT) — HenpepriBHaA 0071aCTh MaMATH,
OTHOCAIIAACA K OJHOMY CEIrMEeHTY.

baok (BLOCK) — o01acte naMAaTH. KOTOpas CUHTEIBACTCA
H 3alHCEIBACTCS Ha JUCK 3a OJHO (PH3HYECKOS YTCHHE.



5.1. ®opmbl onepatopoB SQL

SQL peanuzyetcs B clieAyromux GopMax:
nHTepakTuBHbIIT SQL, Becrpoennsbiin SQL, KoTopsii
MOJKET OBITh CTATHYECKHM HJIH JUHAMHYECKHIM.

NHaTepakTuBHBIA SQL M03BOIAET KOHEUHOMY
MOJIb30BATEIII0 B HHTEPAKTUBHOM PEKUME BBIIOJIHATh SQL-
OnepaTopshI.

Bcerpoennbiii SQL no3BosiseT BkmouaTth onepatopsl SQL B
KOJ IIPOTPaMMBbI HA SI3bIKE€ MPOrpaMMHUPOBAHUA (Hampumep,

C++).

Onepatopsl craTudeckoro SQL onpeneeHsl B MOMEHT
KOMITHJISLIAMN IIPOTPAMMEBI.

JMunavmudecknii SQL no3posieT (popMupoBaTh OnepaTopPsI

SQL BO BpeMs BBITIOJTHEHHS TIPOTPAMMEBI. .



5.2. 'pynnbl onepatopoB SQL

SQL ompenenser: onepaTopbl si3bIKa, HA3EIBAEMbBIC HHOTIA
KoMaHAamu s3bika SQL; THNbI AaHHBIX, HA00P BCTPOEHHBIX
GyHKLIM.

Onepatopsl SQL pa3zduBaroTcsa Ha A3bIK onpeaeaeHust AaHHbIX DDL
(Data Definition Language), si3bIk MAHHUITYJIMPOBAHHUS JAHHBIMH
DML (Data Manipulation Language) 1 si3bIK ynipaBJieHHsI JAHHbIMH
DCL (Data Control Language).

A3bIK onpeaeieHNs1 JAHHBIX BKIIOYAET OIEePATOPhI, YIIPABIISIOIIHE
oObeKkTamMu 0a3bl JAHHBIX (TAOIHUIIEI HHACKCHI, MPEICTABICHHI B T. [T, ).

A3bIKk MAHHNYJIMPOBAHUS JAHHBLIMH BKIIIOYAET OMEPATOPHI,
YVIPABIIAIOINNAE COMIePKaHueM TaOJHIL 0a3bl JAHHBIX U H3BICKAIOIIHMH
HH(GOPMAIAIO U3 STHX TAOJIHII,

A3bIk ynpaBjieHUs JAHHBIMH CITYKHUT JJIS YIIPABIICHUS TpPaBaMH
NIOCTYyTIA K JaHHBIM U PadOTOH B MHOT'OMONB30BATENBCKON CPENIE. ,q



5.3. Onepatopbl DDL

CREATE DATABASE (co3maTh Oasy JTaHHBIX)

CREATE TABLE (cosmaTh TaOIuUILY)

CREATE VIEW (cos3marh IIpejcTaBICHUE)

CREATE INDEX (cosJaTh MHJEKC)

CREATE TRIGGER (cos3maTh TpUITEP)

CREATE PROCEDURE (co3maTh XpaHUMYVIO IIPOLEAYPY )

ALTER DATABASE (MoupuIIpoBaTh 03y JTAHHBIX)

ALTER TABLE (MouUIIPOBaTh TaOIUITY )

ALTER VIEW (MOIA(PUIPOBATE TIPEJICTABICHNUE )
ALTER INDEX (MOU(UTTIPOBATH WHIEKC)

ALTER TRIGGER (MoupUIIPOBATL TPUTTED)

ALTER PROCEDURE (MOU(pUTTUPOBATH XPAHUMYIO TIPOIEAYPY)
DROP DATABASE (vaanuTh Oasy JTaHHBIX)

DROPTABLE (VIaIuTh TaOIuIry)

DROP VIEW (VIaIUTh TIpeJCTaBICHNE)

DROP INDEX (VIaTIATh WHJIEKC)

DROP TRIGGER (VIaIUTh TPUITED)

DROP PROCEDURE (VIAIATh XPaHUMYVIO IIPOIEAYPY ) e




5.4. Onepatopbl DML un DCL

INSERT (BCTABUTD )
SELECT (BBIOpATh)
UPDATE (OOHOBUTD)
DELETE (ynaJurhb)
GRANT (matb mpana)
REVOKE (3a0path mpasa)
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5.5. Onepatop CREATE TABLE

CREATE TABLE nva_tabnuupbl
({<onpepeneHne_ctonbdua>|
<ornpeaenexHune_orpaHnyeHna_tadnuubi>}
[,...,{<onpepeneHne_ctonodua>|
<ornpeaeneHune_orpaHnyeHuns_tadnuubl >}))

OnpedeneHue_cmonbuya:
</msa_cTtonbua> <Tun_JAaHHbIX>

[<orpaHunyeHne crtondua> ]
[,...,<orpaHun4vyeHue_cTtonodua>]
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5.6. OrpaHnyeHus crtonobua

<orpaHuuyeHue_cTonoua>:.=

[ CONSTRAINT <nmsa_orpaHnyeHuns > |
{[ DEFAULT <BbIpaxxeHne>]

" NULL | NOT NULL ]

PRIMARY KEY | UNIQUE ]
FOREIGN KEY

REFERENCES
<UMS_rnaBHOW Tadbnuubl>[(<uma_ctondua> [,...,n])]

' ON DELETE {CASCADE | NO ACTION | SET NULL |
SET DEFAULT }]

' ON UPDATE {CASCADE | NO ACTION | SET NULL |
SET DEFAULT }]]

| [CHECK (<nornyeckoe_Bbipa)keHune>)]}
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5.7. OrpaHunyeHusa cronodua

OrpaHunyeHnsa anga crondua MoryT ykasblBaTbCA Crefyrowmmm
dpasamu:

NOT NULL - B ntobon gobaBnsaemMmomn unm nsmeHssieMomn CTpoke
cTonbel Bcerga Ao0JKEH UMeTb 3Ha4veHne, otnndHoe oT NULL;

UNIQUE - Bce 3Ha4yeHua ctonbua Ao KHbI OblTb YHUKANbHbI,

PRIMARY KEY - yctaHaBnmBaeT oauH CTonbeL, Kak nepBUYHbIN
KIOY U OAHOBPEMEHHO NOAPAa3yMEBAET, YTO BCE 3HAYEHUS
ctonbua dyayT yHUKanbHbI;

CHECK (condition) - ykasbiBaemoe B CKODKax ycrnoBme UCMoSb3yeT
ONS CpaBHEHUA 3Ha4YeHne ctonbua n sosspawjaet TRUE, FALSE
nnn UNKNOWN. Ecnn npn noneiTke BbINoNHeEHUA SQL-onepaTtopa
BO3BpaLlaemoe 3HayeHne pasHo FALSE, To onepaTop BbINOMHEH
He Oyper;

REFERENCES table (fields_list) - orpaHndeHne tpebyeT
COBMaaeHnsa 3Ha4yeHnn cTonduoB gaHHOW Tabnuupl C yKa3aHHbIMM
cTonduamm poanTenbLCckon Tadnuubl.



5.8. OrpaHnyeHus Ha ypoBHe Tabnuubl

OrpaHu4yeHus MoryT ykasblBaTbCs cneaylowmMmmn dpasami:

« CHECK (condition) - yka3biBaemoe B ckobOkax ycrnosue
NCnonb3yeT ANsd CpaBHEHMUSA 3HaYeHne CcTondua u
BodBpawaetr TRUE, FALSE nnn UNKNOWN. Ecnn npwu
nonbiTke BbinonHeHnsa SQL-onepaTtopa Bo3BpallaeMmoe
3Ha4yeHue paBHO FALSE, TO onepartop BbLINOJIHEH He OyaerT;

 FOREIGN KEY (fields list) - ato orpaHn4yeHne no BHeLUHEMY
kntovy aHanorn4yHo orpaHnvyeHnio REFERENCES ans
CTONOLOB 1 rapaHTUPYeT, YTO BCE 3HAYEHUS, YKa3aHHbIE BO
BHELLUHEM KMoye OyayT COOTBETCTBOBATbL 3HAYEHUSIM
POAUTENBCKOro Kntoya, obecnevunBasi CCbINOYHYHO
LleNOCTHOCTb. TuMbl AaHHbIX CTONOLOB, NCMNOMb3yEMbIX B
9TOM OrpaHnYeHnun, AOMKHbI cCoBNaaaTh.
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5.9. Onepatop ALTER TABLE

n100aBUTh B TAOJIMILY OIIPEICIICHUE HOBOI'O
CTOJIO11A;

YIQIUATH CTOJIOCH 3 TaOJINIIbL;

M3MEHUTD 3HAUYCHHUE 110 YMOJIYAHUIO JIJIS1 KaKOTo-
100 cToao1a;

n00aBUTh WIN YAAIUTh NCPBUYHBINA KITHOY
TaOJIULIBL;

n00aBUTh WIM YIAJIUTh BHCIIHUI KJIFHOY TAOINLIbI;
n00aBUTh WX YIAIUTh YCIOBUE YHUKAIBHOCTH;
n100aBUTH WIM YJIAJIUTh YCIOBUE HA 3HAYCHUE.
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5.10. Onepatop SELECT

Ycnoeuss  BbIOOpKM  gaHHbIX B npemiokeHun  WHERE
MPEACTABJIAIOT COOOM BBIPAKEHMA HAJl 3HAYCHUSAMH CTOJIOIOB
TAONWUI, W  MPEACTABICHUN, COCIMHEHHBIE OIMepaTopamMu
CpaBHEHHSI M JIOTHYEeCKHMH omnepatopamMu. B BbhIpaKECHUAX
UCMOJIB3YIOTCS  apu(PMETUUECKHE  OIepaTopbl, CTPOKOBBIC
OnepaTophl, MATEeMAaTUUSCKUE U CTPOKOBBIC (DYHKIUU, (PYHKIIUH
paloTHI ¢ 1aTOM U BpeMEHEM, arperaTHbie (PYHKIIUH.

MoryT UCnonb30BaTHCS OMEPATOPHI CPABHEHUSA = , < K > <=,
>= l=pm <>, 1<, 1>

Jlornyeckue omepaTropbl IIPOBEPSIOT HCTUHHOCTH 3aJaHHOIO

ycaoBuda. Jlorudeckue omepaTropbl BO3BpAIIalOT 3HAUCHHE THIIA
Boolean: TRUE, FALSE nimn UNKNOWN.
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5.11. Onepatop SELECT

ITIpennoxenne FROM table list comepxut crmcoxk Tadmuir u
NpeACTABJICHUM, W3 KOTOpPBIX OyIyT TIOJydYeHbl JIaHHBIC
pe3yapTupyromero Hadopa. Ilpennoxenne FROM MoxkeT Takxke
coaepkath  cnemudukanun  coeauHeHus.  OHHM  3a4a0T
onpeaeneHublii  nyte g CYDBJl, KOTOpeId  JOJLKEH
MCIOJIb30BaThCs IIPU HABUTALIMU OT OJHOM TaOJIMIIBI K JAPYTOM.

IIpennoxxenne WHERE search conditions sBnsercs ¢punbTpom,
3aJAX0IIUM YCJIOBHA, KOTOPBIM JOJKHA COOTBETCTBOBATh KAXKIas
CTPOKA B MCXOJHBIX TAOJMIAX M OPEACTABJICHUAX, YTOOBI OBITH
BbIOpanHOM onepaTtopoM SELECT.

[IpennoxxeHue GROUP BY group by list ACTIUAT
PE3YyABTUPYIOMIMK HAOOP HA IPYIIbl HA OCHOBAHWH 3HAYECHUM B

cronOmax group by list.
or



5.12. Onepatop SELECT

[IpenmoxeHue HAVING search_conditions ABJISICTCA
OOIMOJHUTENIPHBIM  (PUIILTPOM, KOTOPBI  IPUMEHSAETCI K
pesyiapTupyromemy HaOopy. Ilpenmoxenns HAVING o00br4HO
ucnojb3yrTes ¢ npeaigoxkeaueM GROUP BY nma 3amanus
yCca0Buid 0TO0pa chOPMUPOBAHHBIX TPYII.

IIpennoxxenne ORDER BY order list ompenemnser mopsaok, B
KOTOPOM OTCOPTHUPOBAHBI CTPOKHU B Pe3yJIbTUPYIOLIEM HA0OPE.
[TapameTp order list yka3biBaeT CTOJOIBI Pe3yJIbTUPYIOIIETO
HAOOpa, KOTOPhIE COCTABJISIOT CIMCOK COPTUPOBKHU. KiroueBbie
cnoBa ASC u DESC ucnonp3yroTcs A YKa3aHHUs TOro, B KaKOM
MIOCJICAOBATEILHOCTH COPTUPYIOTCSA CTPOKH — IO BO3PACTAHUIO
WJIN 110 YOBIBAHUIO.
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5.13. Onepatop SELECT

Ycnoeuss  BbIOOpKM  gaHHbIX B npemiokeHun  WHERE
MPEACTABJIAIOT COOOM BBIPAKEHMA HAJl 3HAYCHUSAMH CTOJIOIOB
TAONWUI, W  MPEACTABICHUN, COCIMHEHHBIE OIMepaTopamMu
CpaBHEHHSI M JIOTHYEeCKHMH omnepatopamMu. B BbhIpaKECHUAX
UCMOJIB3YIOTCS  apu(PMETUUECKHE  OIepaTopbl, CTPOKOBBIC
OnepaTophl, MATEeMAaTUUSCKUE U CTPOKOBBIC (DYHKIUU, (PYHKIIUH
paloTHI ¢ 1aTOM U BpeMEHEM, arperaTHbie (PYHKIIUH.

MoryT UCnonb30BaTHCS OMEPATOPHI CPABHEHUSA = , < K > <=,
>= l=pm <>, 1<, 1>

Jlornyeckue omepaTropbl IIPOBEPSIOT HCTUHHOCTH 3aJaHHOIO

ycaoBuda. Jlorudeckue omepaTropbl BO3BpAIIalOT 3HAUCHHE THIIA
Boolean: TRUE, FALSE nimn UNKNOWN.
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5.14. ArperaTtHble PyHKLUU

D yHKIHUS Onucanue
5 Bozspamaer kommuecTBO CTPOK HCTOUHHAKA
COUNT(*) bat b
3aIUCEH.
Bozspamaer kommuecTBO 3HAUEHUH B
COUNT(<ums mons>) P

yKa3aHHOM CTOJIOIE.

SUM(<ums moirsr>)

Bo3Bpaimaer cymmy 3HAaYEHUM B YKa3aHHOM
CTOJIOIIE.

AVG(<uMms mons>)

Bo3sBpamaer cpegnee 3Ha4eHUE B
yKa3aHHOM CTOJOIIE.

MIN(<ums moms>)

Bo3Bpaimaer MUHUMaIbHOE 3HAYEHUE B
yKa3aHHOM CTOJOIIE.

MAX(<uMs mons™>)

Bo3Bpamaer MakcuMaabHOE 3HAYCHUE B
YKa3aHHOM CTOJIOIE. o




5.15. CBa3biBaHue Tadbnuu
B ppa3e FROM

<cBd3Kka_Tabnuuy> ::=

<neBas_Tabnuua><tun_ceA3biBaHUA><npaBas_Tabnuua>
ON <ycnosue cBA3biBaHUA>

<TUN_CBA3bIBAHUNA> =
[INNER | {{LEFT | RIGHT | FULL } [OUTER] }] JOIN

SELECT HaummenoBanue, Cemectp, KonmmuecTBo 4acos
FROM VYueoOnsi mran INNER JOIN JlucuummimHe

ON VYueOnpii_mman.ID Jluciunnuza =
Jucuummuasl ID Jlncounnmaa

WHERE KomuuectBo 4vacoB > 60
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5.16. Onepatop INSERT

INSERT [ INTO]

<umMm4a_Tadbnuubl>

{ [ (<cnUCcoK_KONOHOK>) ]

{ VALUES

({ DEFAULT | NULL | <BblpaxeHue> } [, ..., n] )
| <pesynbTUpyowas_Tadbnuua>

h

)
| DEFAULT VALUES
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5.17. Onepatopbl UPDATE v DELETE

UPDATE <umsa_Tabnuubi>

SET { <uma_konoHkn> = { <blpaxxeHne> | DEFAULT
| NULL }}[,...,n]

{[ FROM { <umsa_wucxoaHon_tadbnuubi> } [,...,n] ]
[ WHERE <ycnosune otbopa> ]}

DELETE <unmsa_tabnuubl>
[WHERE <ycnosue _oTtbopa> ]
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6.1. CocTaB sa3blka Transact-SQL

A3bik Transact-SQL BknouvaeT crnegylouwme cpeacrsa:

AdHHbIE PA3JTIMYHOIo Tnna mnu3 6as A3dHHbIX N NEPEMEHHDbIX;|
KOHCTAHTbIl, CTaHAAPTHbIE N OrPaHNYEHHbIE I/I,D,eHTI/ICpI/IKaTOpr;

apudmMeTnYECKE 1 NOTNMYECKNE BbIPaXKeHUs, BKIOYAOLWNE crneayroLwme
onepaHAbl: KOHCTaHTbI, NepPeMeHHbIe, UMeHa cTonbLoB Tabnuu,
hbyHKUMK, NoA3anpOChkl U YCITOBHbIE BbIPAXXEHUS, @ TaKXKE BblipaXkeHWs,
B3ATblE€ B KPYrible CKOOKMU;

SQL — komaHabl ANns co3aaHus, SMEHEHNSA U yaaneHnsa 6a3s gaHHbIX U
Nx 00BLEKTOB, a TaKkXke AN OnNpeAesieHns 3anpocoB Ha BBOJ, 0OpaboTky
N N3BIEYEHNE [aHHbIX;

ynpaensawLmne NporpaMmmMHble CTPYKTYPbI, onpeaenstoume yCroBus u
NOPSAOK BbINONTHEHUSA KOMaHA B 3a4aHHON NOCMeL0BaTEeNbHOCTU UMK
nakeTe KOMaHa;

BCTPOEHHbIE (CUCTEMHbIE) U onpeaensemMble nofib3osartenemMm PyHKUUU;

BCTPOEHHbIE (CUCTEMHBIE) N ONpeaensiemMble Nonb3oBaTenemM XpaHuMble
npoueaypbl. 64



6.2. JlokanbHbIe NepeMeHHble

OObsABMNEHME NOKamnbHbIX MNepeMeHHbIX:
DECLARE {@ nma nokanbHou nepeMeHHON TUN AaHHbIX},...N]

3HaK @ ABNAETCA NPU3HAKOM MMEHWN NoKanbHOWU nepeMeHHOMN.
OTOT e 3HaK UCnonb3yeTca Ansa onpeaeneHns MMeH
napamMmeTpoB OYHKUMN 1 XpaHUMbIX npoueayp. Yactb
CUHTakKkcuca [,...n] 03Ha4YaeT rnoBTOPEHNE CUHTAKCUYECKOU
KOHCTPYKLUMKN, B3SATON B OUTrYpPHbIE CKOOKM:

DECLARE @lvar int,
DECLARE @IBit bit

3Ha4YeHNsa rnepeMeHHbIM MOXXHO MPUCBOUTL C NOMOLLBbIO KOMaHA
SET n SELECT. KomaHgon SET M0OXHO npuceBontb 3HadeHue
TOJIbKO OJAHOW NepeMeEHHOMN:

SET @Ivar =5
SET @IBit=0 65



6.3. YnpaBndruwue CTPYKTypbl

BEGIN...END - ana co3paHua onoka
nocneaoBaTenbHbIX KOMaHA,.

IF...ELSE - ana onpeaeneHns ycnoeusa Bbidopa
KOMaHAabl Unu onoka.

CASE...END - ansa peanunsauumn ycnoBHOro

BbIpaXX€HUA C HECKOJTbKUMW anbTepHaTUBaMMU:
CASE...WHEN...WHEN...ELSE...END.

COALESCE - ansa obpaboTkn COBMECTHbIX
BblpaXkeHn (BO3BpaLL AT NeEpPBOE HEMYCTOE
3Ha4yeHne B Crucke);

WHILE...BREAK...CONTINUE - anga opranHunsauumn u

ynpasnieHna UMKINNYECKU BbINMOJTHAEMbIX KOMaHA.



6.4. [NoHATHE XpaHUMOU npoueaypbl

XpaHumble npoueaypbl NnpeacTaBnsaoT codbon Habop KomMaHd, COCTOSALLMIA U3
OQHOr0 UNu Heckonbknx onepartopoB SQL nnu dyHKUM 1 coxpaHsembin B Dase
JaHHbIX B OTKOMNUIMPOBAHHOM Buae. BbiNONMHEHUE XpaHUMBbIX npoueayp
BMECTO OTAESNIbHbIX onepaTopoB SQL gaert nonb3oBarento cnegywLwme
npenmMyuliecTsa:

* HeoOXxoauMmble onepaTopsbl yKe coaepkatca B 0a3e AaHHbIX;

* BCE OHW NPOLUNX 3Tan CUHTAKCMYECKOro aHanu3a n HaxoaAaTca B
ncnonHaemom copmare, SQL Server reHepupyeT 4na HUX nnax
UCMOJTHEHUA, BbINOSTHAET UX ONTUMMU3ALUIO U KOMNUNALNIO;

* XpaHuMble NpouUeaypbl NOAAEPKMBAKOT MOAYIIBHOE NMPOorpamMmMmmpoBaHune,
No3BONAKT pa3dbueartb 3aga4vmn Ha Bonee menkue n yaobHble YyacTu,

* XpaHuMble NMpoLeaypbl MOTYT BbI3blBaTh APYrMe XpaHuMbie npoueaypbl 1
(PYHKLMY;

* XpaHuMble npoueaypbl MOryT ObITh Bbi3BaHbl U3 NPUKIIAAHbIX NPOrpaMm
APYrMX TUNOB;

*  XpaHuMble NMPOLIEAYPbI BbINOJHATCA ObICTPEE, YeM NOCNeN0BaTENBHOCTb
OTAENbHbIX ONEPaTOpPOB;

* XpaHuMble NpoLeaypbl NO3BONAIT YMEHLLUMTL pa3mep 3anpoca, 67
MOCbINTAEMOro OT KIMWEHTA Ha CEepBEP, T.€. HAarpy3Ky Ha CeTb.



6.5. Onepatop co3pgaHusa U U3MeHeHus
XpaHUMOU npoueaypbl

{CREATE | ALTER } [PROCEDURE] umMsi_npoLesypbl

,HOMep]

'WITH { RECOM
ENCRYPTION }

{@umsa_napameTpa Tnn_gaHHbiX } [VARYING]
=default] [OUTPUT]][,...n]

PILE | ENCRYPTION | RECOMPILE,

[FOR REPLICATION]

AS
sgl_onepaTop |..

.NJ
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6.6. Bbi30B XpaHMMou npouenypbol

[ EXEC [ UTE] umsa_npoueaypsbl [;HoOMep]
[@uMmsa_napameTpa=]{3HayeHne | @UmMsa_nepemMeHHon}
OUTPUT ]|[[DEFAULT ]][,...n]

Ecnu BbI3OB XpaHumoun npoueaypbl He SABNSAETCA €4NHCTBEHHOW
KOMaHAoOW B nakeTe, To npucyrcreue komaHasl EXECUTE
ob6s3aTenbHO. bonee Toro, aTa komaHaa TpedyeTcsa Ans Bbl3oBa

npoueaypbl U3 Tena APYyron npoueaypbl Unu Tpurrepa.

Ncnonb3osaHne knto4vesoro crioea OUTPUT npu Bbi3oBe npoueaypb!
paspeLlaeTcs TOMNbKO AN napameTpoB, KOTopble Dbl 00bABNEHBLI NPU
co3gaHum npoueaypbl € krnoyesbim criosom OUTPUT.

Koraa npu Bbi3oBe npoueaypbl 4119 napaMmeTpa yKkasblBaeTcs Krro4veBoe
cnoeo DEFAULT, 1o OyaeT ncnonb3oBaHo 3HAYEHUE MO YMOMYaHUIO.

[pun BLI30BE Npoueaypbl ykasbiBalOTCA NMOO MMeHa napameTpoB CO
3Ha4YeHMsMU, NMOO TONbKO 3Ha4YeHns 6e3 nmeHn napameTpa. Mx
KOMOUHUPOBAHNE HE A0MYyCKaEeTCS.
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6.7. [NloHATHE Kypcopa

Kypcop B SQL — 310 00nactb B namaTtn 0a3sbl AaHHbIX,
KOoTopasa npejHasHaveHa Ang XpaHeHUs NocreaHero
onepatopa SQL. Ecnu Tekywmn onepartop — 3anpoc kK base
AaHHbIX, B NAMATU COXPAHAETCA U CTPOKa AaHHbIX 3anpoca,
HasblBaeMas TeKylWMM 3Ha4YeHUEM, NN TEKYLLEN CTPOKOU
Kypcopa. YKazaHHaa obnactb B NnamAaTh NoMMeHOBaHa u
AO0CTyMNHa ANA NMPUKNagHbIX Nporpamm.

OObIYHO KypCOpbl NCNONb3YKTCA ANA BblOOpa U3 6as3bil
OaHHbIX HEKOTOPOro NOAMHOXEeCTBa XPaHUMbIX OAHHbIX.
B kKaXXablt MOMEHT BPEMEHU NPUKIaaHOW NporpaMmmMon MOXeT
ObITb NPOBEpPEeHa oAHa CTpoka Kypcopa. Kypcopbl 4acTto
npuMeHsTCa B onepatopax SQL, BCTPOEHHLIX B
HannUCaHHbIe Ha A3blKkax MpPoLeaypHOro Tuna npuknagHble
nporpaMmmbl. HEKOTOPbIE N3 HNX HEABHO CO34al0TCH
cepBepoM 0asbl AaHHbIX, B TO BPEMSA KaK Apyrue
onpeaensatTca nporpaMMmncTamu.
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6.8. PaboTa c Kypcopom

[1pn paboTe C KypCopoM MOXHO BblAENUTb CneayroLne
OCHOBHbIE 0EUCTBUS:

e CcO30aHue Unu oobLABIIEHUE Kypcopa;

* OTKPbITUE Kypcopa, T.e. HanosfnHeHne ero AaHHbIMMU,
KOTOPbIE COXPAHAKTCA B MHOTOYPOBHEBOW NaMATH;

 BbIOOpPKA 13 Kypcopa 1 U3MEHEeHUe C ero NomoLLbH
CTPOK AaHHbIX;

* 3aKpbITHe Kypcopa, Nocrne Yero OH CTaHOBUTCSA
HEeAOCTYMHbIM AN NONb30BaTENBbCKUX NPOrpaMm;

« OCBOOOXOEeHUe Kypcopa, T.€. yaaleHne Kypcopa Kak
oObekTa, NOCKONbKY €ero 3akpbiTue HeobAa3aTenbHO
OCBODOXAaEeT acCoUUNPOBAHHYK C HUM NaMsATb.
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6.9. YnpaBneHue Kypcopom

YnpaBrieHne KypcopoMm peanusyeTtca nyTem
BbIMNOMHEHNA cneayrLwmnx onepaTopos:

« DECLARE - co3gaHue nnu odobaBneHne Kypcopa;

 OPEN - oTKpbITME KypCOpa, T.e. HarofIHEHNE €ero
AAHHbIMW;

« FETCH - BbIOOpKa 13 Kypcopa U UBMEHEHME CTPOK
AaHHbIX C MOMOLLbIO Kypcopa;

« CLOSE - 3akpbiTne kypcopa;

- DEALLOCATE - ocBobOOXaeHue kypcopa, T.e.
yaaneHne Kypcopa Kak oobekTa.
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7.1. CnocoObl ucnonb3oBaHuda SQL B
NPUKNaaHbIX NporpaMmmax

BHeapeHHble SQL-onepatopbl. OTaenbHble SQL-onepaTopbl BHEAPAOTCA
MPAMO B UCXOAHbIA TEKCT NporpaMmmbl U CMELLMBAKOTCA C onepaTtopamu
6asoBoro asbika. CrneyunanbHblie NporpamMmMbl-npPeasKOMNUNATOPLI
npeobpasyoT NCXOAHBIN TEKCT C LUenbtlo 3ameHbl SQL-onepaTopos
COOTBETCTBYHOLMMIN Bbl3oBaMu nognporpamm CYB/[], 3atem oH
KomnunupyeTtcs n cobmnpaetca oObIYHBIM criocobom.

Ilcnonb3oBaHue npuknagHoro nHtepdgenca nporpammupoBaHusa (API).
AnbTepHaTUBHbIN BapMaHT COCTOUT B NPELOCTaBMEHUN NPOrpaMmMunCTy
CTaHgapTHoro Habopa OyHKUMN, K KOTOPbIM MOXHO obpallaTbca n3
cosgasaeMblx UM nporpamm. KoHKpeTHbI BapuaHT APl moxeT
NPeAOCTaBNATb TOT XKe Habop PYHKLMOHAMNbHbLIX BO3MOXHOCTEN, KOTOPbIN
CyLECTBYET Npu NOAKMOYEHNN BCTPOEHHbLIX ONEpPaTopoB, O4HAKO NpPn 3TOM
YyCTpaHAeTCa HeoOXoAMMOCTb NPesKOMMUINPOBAHUA NCXOL4HOro TEKCTa.
Kpome Toro, B 3TOM Crnyyae Ucnonb3yetca 6omnee NoHATHbIM MHTEpPdenc u
CO34aHHbIN NPOrpaMMHbIN TEKCT Donee ya00eH C TOYKMN 3PEHNA ero

conpoBOXAEHUA. -



7.2. Uutepdenc ODBC

B nuntepcdenc ODBC BknoYeHbl criegyrowne anemMeHThbl:

ounbnnoteka PyHKUMN, BbI3OB KOTOPbIX MO3BONSAET
MPUNOXEHUIO NOAKMHYAaTLCA K 6a3e faHHbIX, BbINOMHATb
SQL-onepaTtopbl 1 nssnekaTb MHPOPMaLUO N3
Pe3ynbTUPYIOLLNUX HAOOPOB AaHHbIX ;

CTaHAAPTHbIA MeTo4 NOAKMKYEeHUSA U perucTtpauum B
cyYb:

CTaHOapTHOe npeacTaBrieHne NS AaHHbIX PasfnyHbIX
TUMNOB;

CTaHAapTHbIK HAbOp KOOOB OLWUOOK,;

TUNOBOM CUHTaKcuc SQL-onepaTopoB, NOCTPOEHHbIN

Ha ncnonb3oBaHun crneundounkayum X/Open n ISO CGl.
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7.3. Apxutektypa ODBC

Apxutektypa ODBC BKnto4aeT YeThlpe afneMeHTa:

1.MpunoxeHue. BoinosHAEeT 0O6paboTKy AaHHbLIX U BbI30OB
doyHkumn ondnnotekn ODBC ansg otnpaskn SQL-
onepaTtopos CYB/ n BblIOOpKM BO3BpaLLAEMbIX LaAHHbIX.

2.MeHexep ApanBepoB. BbinonHAET 3arpysky
LpansepoB No TpeboBaHNKD NPUIOXKEHUS.

3.0panBepbl un areHTbl 6a3 gaHHbIX. OOpabaTbiBalOT
BbI30Bbl pyHKUMKM ODBC n HanpaenaT SQL-3anpockl K
KOHKPETHbIM UCTOYHMKAM A aHHbIX, a TakKe BO3BpaLlatoT
NOSTly4eHHbIe pe3ynbTaThl MPUNOXEHUIO.

4. AIcTOUYHMKM gaHHbIX. CogepxaT AaHHble, AOCTYynN K
KOTOPbIM HEODOXOA UM MOMb30BaTENH NPUNOXeHUs. [JaHHbIe
XpaHaTca B b] nog ynpaeneHue ueneson CYbB/. 75



7.4. Npotokon JDBC

B3anmoaencteue Java-nporpammbl C BHELLHUM
cepBepoM Oa3 gaHHbIX OCYLLECTBNAETCA NOCPEeACTBOM
cneunann3npoBaHHOro NpPoToKoa, OTBEYatoLEro 3a
COBMECTMMOCTb Java ¢ 6azamu aaHHbIX (Java
Database Connectivity, JDBC). OH nocTpoeH Ha
npuHumnax nutepdenca ODBC n npumeHnsetca ans
CTaHpapTu3aumm Java-koga npu opraHumsaumm aoctyna K
pa3nuyHbiM CYB/l. Co3aaHHbIN BCrea 3a
cneundukaumen ODBC, naket JDBC cTtan ogHum 13
METOAO0B A0CTyna K pensaunoHHsiMm CYB/ n3 Java-
nporpamm. [MpoTokon JDBC, no cytu, aBndaeTtcs
nocpeaHukom Java-koga u gpansepom ODBC.

Tan NoAKN4YeHna K 6ase AaHHbIX BKIoYaeT 3arpy3ky
apauBepa 1 co3gaHue CoeaUHEeHuUs.



7.5. QpauBep JDBC

KoHkpeTHasa 0a3a gaHHbIX 4OCTyNHa C NOMOLLbK O4HOMo Unu
HeckoNnbkux gpansepos. CoctaBHasa YacTtb JDBC - gpaneep
ansa goctyna u3s JDBC k ncrouynmkam gaHHeix ODBC. 9T1oT
Lpansep HasbiBaeTca nporpammon conpsaxeHna JDBC-
ODBC n peanunsosaH B Buge knacca JdbcOdbc.class.
[Tporpamma conpsakeHus npegcrasndeT cooon HaaCTPOUKY
Hag JDBC. Ha BHyTpeHHEM YypOBHE 3TOT ApaunBep
oTobpaxaeT meToabl Java B Bbl3oBbl ODBC 1 Tem cambim
B3anmopgeuncteyeT ¢ nobdbim ODBC-gpansepom. dpansep
JDBC-ODBC aBnseTtca mocT-gpanBepom, T.K. CO34aeT MOCT
vexay JDBC u gpyrum nHtepdgencom yposHa obpalleHuns
(Call Level Interface, CLI). OH obpabaTtbiBaeT obpalleHuns
JDBC 1, B cBOIO o4epeqb, BbidbiBaeT yHkumn ODBC,
KOTOpble nepegatroT 3anpocbl SQL NCTOYHUKY AaHHbIX
ODBC.
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7.6. Knaccbl JDBC ansa pa6otbl ¢ B

Knacc DriverManager — 3arpyxaet, peructpupyer
ApanBep, BeAET COCTOSAHME ApanBepa.

Knacc Connection (coeguHeHune) - ynpaBnsieT BCEMU
acriektamm yctaHoBku cBa3n. Connection - 3To Knacc,
Beaywmn Kk gpansepy CYB/ yepe3 NCTOYHUK AaHHbIX.

O0OBbekT Knacca Statement co3aaeTcs MeToaoM
createStatement() n3 oovekta Connection gna SQL-
ornepaTopoB, BbIMNOMHAEMbIX OAUH pas.

OO0bekT Knacca ResultSet, npeacrasnarowmm Hadop
pe3ynbTaToB, PakTUYECKN ABNSETCA TaONUYHbIM
HaboOpPOM AaHHbIX, T.€. COCTOUT N3 CTPOK AaHHbIX,
OpraHn3oBaHHbIX B YHU(OULMPOBAHHbIE CTONOLIbI.
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7.7. PyHKuuun TexHonorun ADO

TexHonorusa Active Data Objects (ADO) - aTo nporpammHoe
pacLUMpeHne TEXHOSOMMN aKTUBHLIX CepBepHbIX cTpaHuy, ASP,
peann3oBaHHOE C Lienbio opraHnsauumn nogknoyeHmnn K basam
AaHHbIX. B TexHonorun ADO nogaepkuBaroTcsa cnejytoLine
OCHOBHbIE (PYHKLWN:

* HEe3aBMUCUMO cO3JaBaemMble OOBEKTHI;

noaJep>kka XpaHuMbIX NpouUeayp C BXOAHbIMWU, BbIXOAHBIMU U
BO3BpaLlaeMbiMK NapamMmeTpamu;

* KypCOpbl pasnu4yHbiX TUMOB (BKIKOYass BO3MOXHOCTb NOAJEPXKKU
pasHbIX creumanbHbIX KYpCOPOB KOHEYHbIX MONb3oBaTenen);

* MakeTHoe OOHOBMEHMUE;

* MoAjepka orpaHUYeHUn Ana Ynucna Bo3BpallaeMblX CTPOK Unu
ApPYyrux napameTpoB 3anpoca;

* noaaepkka HeCKomnbKux HabopoB JaHHbIX, BO3BpaLlaeMbIX 7g
XpaHUMbIMW NpoLieAypamMu UNn NakeTHbIMU onepaTopaMu.



7.8. NMpumeHeHue TexHonorum ADO

[MpenmyLiecteamu TexHosnormm ADO aBngeTcsa NpocToTa
NCMNOMNb30BaHNSA, BbICOKAA CKOPOCTb, HEDONbLUME
NoTPeObHOCTN B onepaTUBHON NaMATU U HE3HAUYUTENbHbIE
3atpaTtbl guckoson namatun. ObvekTHaa mogens ADO
onpepenseTt Habop (Konnekuyuo) nporpamMmmMmmpyemblX
0ObBbEKTOB, KOTOPbIe MOryT npumeHaTbesa ¢ Visual Basic,
Visual C++, VBScript, VBA.

ADO copepXnt cemMb KnaccoB 0OBLEKTOB, KOTOPbIE
NHKaNCynupyroT B cebe BonbLIMHCTBO onepauun ¢ 6asoun
naHHbIX - Connection (coeanHenne), Command (komaHga),
Parameter (napameTp), Recordset (Habop gaHHbIX), Field
(none), Property (ceonctso) n Error (owundka), - a Takxe
yeTblpe Habopa obbekToB (konnekuun) - Fields (nong),
Properties (cBonctsa), Parameters ( napametpbl ) 1 Errors
(OLLIKNOKN).



