OCHOBHbIE NOHATUSA
Teopum 6a3 gaHHbIX




OCHOBHbIE NMOHATUSA

NMHdopMmauma — nobble cBegeHus o
KakoM-nbo cobbITnn, CYLIHOCTK, npouecce u
T.N.,, gBngwowmnecs oO6bEKTOM  HEKOTOPbIX

onepauun: BOCMPUATUS, nepeaayn,
npeobpa3oBaHus, XpaHeHus 7
MCroJIb30BaHWUS.

[laHHble — 3TO MHopMaLM,

3apMKCMpOBaHHAs B  HEKOTopoun  (opMe,
npurogHon Ana nocneaywowen o0bpaboTky,
nepeaayu " XpaHeHus, Hanpumep,
HaxXoAsLLasCs B NaMAaTU 9BM NN
noAroToBfieHHaa AN BBoAa B DBM.




OCHOBHbIE NMOHATUSA

NoarotoBka MHOpMaLIMN COCTOUT B €€
popManmnsaummn, cbope n nepeHoce Ha MallMHHbIE
HOCUTENN.

O6paboTka AaHHbIX — 3TO COBOKYMHOCTb
3a/1au, OCYLLECTBNSAIOLLMNX npeobpa3oBaHue
MaccMBOB AaHHbIX. ObpaboTka AaHHbLIX BKIOYaAET
B cebss BBOA AaHHbIX B IBM, oT6bOp AaHHbLIX MO
KaKUM-1nbo KpUTEpUSM, npeobpa3oBaHue
CTPYKTYPbl [AaHHbIX, MepeMelleHne AaHHbIX Ha
BHELLHEWN namMatn  3BM, BbiBOA  [AdHHbIX,
ABMAIOWMXCA pe3yNbTaTOM pelleHnst 3aaad, B
TabnIMYHOM UK B KaKOMNMb60 MHOM yaOOHOM AN
nosib3oBaTens Buae.
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OCHOBHbIE NMOHATUSA

Cucrema o06pabotkm gaHHbiX (COLA) -
3TO Habop amnapaTHbIX U NPOrpaMMHbIX CPEACTB,
OCYLLECTBNSAOWNX  BbINOSIHEHWME  3a4a4  no
YNpaBfieHNIO AaHHbIMM.

YnpaBneHne AaHHbIMU — COBOKYMHOCTb
DYHKLUUM obecneyeHuns Tpebyemoro
NpeacTaBneHnuss [AaHHbIX, WX HaKoMJeHus wu
XpaHeHusi, O6HOBNEHWUSs, YyAaneHus, rMoucka o
3a[1aHHOMY KPUTEPUIO U BblAa4yn AaHHbIX.

NpeametHaa o6nacrtb (MpO) — uactb
peanibHOro MmMpa, noanexallas U3yyeHuto C Lenbto
OpraHu3auun ynpasfieHUss U, B KOHEYHOM WUTOre,
aBTOMaTM3aLMN.
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ba3bl AaHHbIX

ba3za paHHbIX (B[l) - COBOKYMHOCTb
[aHHbIX, OPraHM30BaHHbLIX MO onpeAeséHHbIM
npaBunam, npegycMaTtpumealowmM  obuwme
NPUHLNMBI ONMMcaHus, XpaHEHMWS "
MaHUMNYIMPOBAHUA OAaHHbIMWU, HE3aBUCUMasi OT
npuKknagHblX nporpamMMm [5]. 2TM  paHHble
OTHOCATCA K OnpeaenéHHoun npeaMeTHOu
obnactn n opraHnM3oBaHbl TakKMM 06pa3oM, 4TO
MOryT ObITb WCMNOMb30BaHbl A1 pelleHns
MHOIrMX 3a4a4y MHOrMMM NO/b30BATENSMMN.




ba3bl AaHHbIX

Cucrtema ynpaBneHusa 6asamMum paHHbIX
(CYBL) — COBOKYMHOCTb MNPOrpamMMHbIX WU
NIMHIBUCTUYECKMUX  cpeactB  obuwero  wunu
crneunanbHOro HasHadyeHus, obecrne4dynBaroLwmx
ynpaBneHme cos3gaHnemM U WUCMonb30BaHMEM

0a3 OaHHbIX.




basoBble cBoucTtBa CYb/]

* CKOPOCTb;
e pa3rpaHnyeHune OocTyna;
* MBKOCTD;

* LIeSIOCTHOCTb;

¢ OTKa30yCTOMYMBOCTD.




basoBble pyHKkumn CYBL

: MHTEpNpeTaumns 3arnpocoB MoJsib30BaTenNs,
chOpMUPOBAHHbBIX Ha crneunanbHOM
A3bIKE;

. onpeaenieHne  AaHHbIX  (co3aaHue U
nogaepXka  cneuuanbHblX  OOBLEKTOB,

XPaHSLLMX NocTynarLmne oT
NoJsIb30BaTENS [IaHHbIE, BeJeHne
BHYTPEHHEro peectpa OObEeKTOB U  UX
XapaKTePUCTUK — TaK  Ha3blBAaeEMOro

cnoBaps AaHHbIX);
. UCMOSIHEHMEe  3anpocoB Mo  Bbibopy,
N3MEHEHUIO Nnu yaaneHuto
o CYLLUEeCTBYIOWMX AAHHbBIX MY 000aB GkkdGures



basoBble pyHKkumn CYBL

6e30MacHOCTb (KOHTPOJ1b 3aMnpoCcoB
nosb3oBaTenss Ha nNpeaMeT  MonbITKK
HapylweHnss npasun  6e30MacHOCTU U

LIe/TOCTHOCTWN, 3alaBaeMbIX npu
onpeaeneHnn aaHHbIX);
NPOU3BOANTENTIbHOCTb (nopaepxka

crneunanbHbIX CTPYKTYp Ans obecrneyeHus
MaKCMMasibHO ObICTPOro MOWUCKa HYXXHbIX
NaHHbIX);

apxXxvMBMpoBaHMe N  BOCCTAHOBJ/IEHUE
NAHHbIX.




Moaenb AaHHbIX B pensaumoHHbix CYB[
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[lo Tuny mMopenun pAaHHbiX CYB[ pendatcs
Ha CeTeBble, nepapxmyeckme, pesisUNOHHbIE,
0ObEKTHO-OPNEHTUPOBAHHbIE, 06BbEKTHO-
pE/ISLNOHHBIE.

PensumoHHaa CYBJl npeacraBnger
cobon COBOKYMHOCTb MMEHOBAHHbIX ABYMEPHbIX
Tabnuy,  AaHHbIX,  NIOTMYECKN  CBA3AHHbIX
(HaXoASALLMXCSA B OTHOLLEHUU) MeXAY COBOM.




PensunoHHas bl
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Tabnuubl  COCTOAT U3 CTPOK WU
MMEHOBAHHbIX cTon6bL0B, CTPOKM
npeacTaBnstoT cobon 3K3eMMNApbI
MH(POPMALIMOHHOIO 06bekTa, CTOoN6LUbI —
aTpnbyTbl 06bekTa. CTPOKM MHOrAa Ha3biBatoT
3anmMcsaMum, a CTos1bLbl — MOSIIMMU 3arNUCM.

TakuMm obpa3oM, B pensiLiMoHHOWM MoAenu
BCE JaHHble npeacTaBneHbl 4SS NoAb30BaTeNs
B Buae Tabnuu 3Ha4yeHUWM [OaHHbIX, U BCe
onepaLum Haa 6a3ou CBOAATCS K
MaHMMNYyIMPOBaHUO Tabnmuamu.
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PensumoHHasa bl
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CBa3b B pensgumnoHHou b/l
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CBsA3n Mexay oTaenbHbiMM Tabnuuamu B
DENSALMOHHON MOAENN B ABHOM BMAE MOryT He
OMKUCbIBATbCH.

OHM YyCTaHaBIMBAIOTCA MOJSib30BaTENEeM
Npuv HanMCaHWKM 3anpoca Ha BblOOPKY AaHHbIX U
npeacTaBnaloT Ccobon  yCcnoBUsS pPaBEHCTBA

3HAYE€HNW COOTBETCTBYIOLMX MOSEN.




CBa3b B pensgumnoHHou b/l
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MepBUUHbLIA KMOY (MNaBHbIN  KIHOM,
primary key, PK). [lpeacrasnsger cobou
ctonéel,  MNM  COBOKYMHOCTb  CTOJSIOLOB,
3Ha4YeHwus KOTOPbIX OHO3HA4YHO
NOEHTUDULMPYIOT CTPOKM.

BTOpuUYHbIX KOY (BHelwHUK, foreign
key, FK) - Cronbeu wvnuM COBOKYMHOCTb
cTonbuoB, KOTOpble B JAaHHOW Tabnuue He
ABJISIOTCS] nepBUYHbIMU KJ1t04aMu, HO
ABNAKOTCA MEPBUYHLIMU KNHOYaMU B ApYron
Tabnuue.




CBa3b B pensgumnoHHou b/l

CoTpyAHUKK
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TadeaprbIn No damming Jo1KHOCTB No o136
1 Vpanog Hagasruxk A 15
2 [Terpo Hexenep /115
3 Cuzopos | Menemxep 10
Otaensl
Ne o161 HanMeHoBaHIE
15 [Ipon3BoaCTBEHHBIH OTAET
10 Orgen npogax




OrpaH NM4eHUA UEeJTIOCTHOCTU

LlenoctHoCcTb 6a3bl gaHHbIX (database
integrity) — cooTtBeTcTBME MMeowencs B 6ase
NAHHbIX MHQOpPMaUUM €€ BHYTPEHHEN JIOTUKE,
CTPYKTYpe 1 BCEM SIBHO 33jaHHbIM MpaBuiaM.

Kakaoe npaBwuiio, Hanaratowee HeKoTopoe
orpaHMyeHne Ha BO3MOXHOE COCTOosiHMe 6a3bl

OaHHbIX, Ha3blBaeTCH orpaHuyeHuem
LenocTHocCTHM (integrity constraint).
OrpaHuyeHus LIeTOCTHOCTHU MOryT

OTHOCUTbCA K  pa3HbiM  MHMOOPMALMOHHbBIM
obbekTaM: aTpubyTaM, KOpTEXaM, OTHOLLEHUSM,
CBA3AM MeXAy HUMKU U T.A.
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OrpaH NM4eHUA UEeJTIOCTHOCTU

[na nonen (atpubyToB) MUCMNOMb3YHOTCH
cneayrowme Buabl orpaHUYEHUN:

e Tun n popmat nons .

e 3ajJaHne Anana3oHa 3HaYeHUMn.

e HeponyctMMocCTb MyCcTOro nong.

e 3ajaHne OJOMeHa.

e [IpoBepka Ha YHUKAJIbHOCTb
3HaYeHUH Kakoro-nméo nonsl.
OrpaHu4yeHmne NO3BOJISIET n3bexaTtb
3anmcen-ayonmKaTos.
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OrpaH NM4eHUA UEeJTIOCTHOCTU

OrpaHn4yeHuss Tabauubl :

PRIMARY KEY (Umsa cTtonbua.,..)

UNIQUE (Mmsa cTtonbua.,..)

FOREIGN KEY (Mms cton6bua.,..) REFERENCES liMa Tabnnubl
[(UMa cTtonbua.,..)] [CcbinodHas cneyndukaums ]

CHECK T[lpeaukat

DEFAULT = <3Ha4yeHne no ymon4yaHuio>

NOT NULL

CcblinoyHas crieyugbukayus:

[ON UPDATE {CASCADE | SET NULL | SET DEFAULT | RESTRICTED]|
NO ACTION}]
[ON DELETE {CASCADE | SET NULL | SET DEFAULT | RESTRICTED]|
NO ACTION}]
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OCHOBHaH uenb  HOpManuMsauum  —

yCTpaHeHme N36bITOYHOCTU AaHHbIX.

[lepBass HopMasnbHasa opma (1H®, 1NF)
BTopas HopManbHasa dopMa (2H®D, 2NF)
TpeTtbst HopManbHas popma (3H®, 3NF)
HopManbHasa ¢opMa bonca — Koana (HOBK,
BCNF)

YeTBEpTasa HopMmanbHas popma (4H®D, 4NF)
[1aTas HopManbHas gpopma (SH®, SNF)
[1oMeHHO-KNtoYeBass  HopMasnbHas  PopMa
(AKH®, DKNF).




Hopmanusauusa mogenu AaHHbIX

NepBas HoOpMasabHasa cpopmMa:

MHOPMaLMA B KaxaoM none Tabnuubl
ABNAETCA HeaenmMMon U He MOXeT ObITb
pa3buTa Ha noarpynmnsol.

Wranos. 1) 0171871, HAYATHHHK

davmng J0TKHOCTD No 017012

Mpanos Hawampruk
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Hopmanusauusa mogenu AaHHbIX

BTopas HopMaJsibHaa opmMa:

Tabnuua cootBetcTByeT 1H® 1 B Tabnuue
HET HEKJIIOYEBLIX aTpPUOYTOB, 3aBUCSLUUX OT
YAaCTU CJTIOXXHOro (COCTOSLLEro M3 HeCKOJIbKUX

cTonbuoB) NEepBUYHOIrO KJoYa.

Koaxmag9ecTBO

Ne oraxesia JOoIKHOCTE OTaea
COTPNVIHHKOE
15 Hagsaassux IIpomzBOaCTEEeHHEIH OTOEX 1
i Huaxenep ITpoHzBOaOCTEEeHHEIH OTOelX v
10 Hagsaasaux OToen opomax 1
10 Menexep OToenx npogax 10
OTaensi
Ne orgeaa HaunMeHOoBaHHe
15 IlponzBOaOCTEEeHHEIH OTOEN
10 Otoex opogax
Ctpyktypa
Ne orgeaa JOTXKHOCTDL Ko1n49ecTBO COTPYIHHKOB
15 Hagsaanesaux 1
15 Huxenep 5
10 Hagangesaux 1
10 Menemxep 10
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Hopmanusauusa mogenu AaHHbIX
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Tperba HOpManbHaa popma:

Tabnmua CooTBETCTBYET nepBbiM ABYM HO
1 BCE HEKJIIoUYEBbIE aTPUOYTbl 3aBUCAT TOJTbKO OT
NepBMYHOIO KJltoMa U He 3aBUCAT ApYr OT Apyra.

CoTpyaQHUKM

TabeawHbll N | ®avuansa Ox1aa HanMmeHOoBaHHe 0TIeIa Ne oTgea
1 Heanor 500 IIponzeoacTeenHsni otgen | 15
2 ITeTpor 400 IIponzeoacreenHsni otgen | 15
3 HeanoB 600 Otaen npomax 10

CoTpyaHMKN

TabteapHBIIT N° DaviHIHA Oxaax Ne orTaeia

1 Heamos 500 15
2 ITerpor 400 15
3 Heauos 600 10

OTnoenbi

Ne orTaeia

HaumMeHOBaHHEe

15

ITpoH3zBOOCTBEHHEBIH OTOET

10

OTgenx opomax




A3bik SQL
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SQL (Structured Query Language) -
HenpoLueaypHbI A3bIK B3aMMOJENCTBUS
NPUITOXKEHNU " Nnosfib3oBaTenen C
pensumoHHbiMn CYB/[l, coctoawmnn m3 Habopa
CTaHAAPTHbIX KOMaHA, Ha aHTNIMMCKOM S3bIKE.

OTaenbHble KOMaHAbl WM3Ha4yalbHO HUKaK
JIOrMYeCKn He CBA3aHbl Apyr C APYyroMm.




A3bik SQL
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SQL MOXeET MCMONb30BaTbCH KaK
MHTEPAKTMBHbIN (AN BbINOSIHEHUS 3anpocoB) U
KaK BCTPOEHHbIN (AN NOCTPOEHUSA NPUKIAAHbBIX
nporpamm).

basoBbi BapuaHT SQL cooepXuTt nopsagka
40 komaHg  (Y4acToO  euwe  Ha3blBaeMbIX
3anpocamu nnu oneparopamu) ans
BbIMOSTHEHUA  Pa3fMYHbIX OEWUCTBUN  BHYTPU

CYbL.




OnepaTopbl SQL
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BblaensawoT cnheaymwouime rpynnbl

onepaTtopoB SQL:

onepaTtopbl onpeaeneHns obbekToB 6a3bl
naHHbIX (Data Definition Language - DDL,;
orepaTopbl MaHUMYyNPOBAHUSA [AaHHbIMU
(Data Manipulation Language - DML);
KOMaHAbl  ynpaBfeHunss  TpaH3aKUMSMU
(Transaction Control Language — TCL);
oriepaTopbl  3aWMUTbl U YyrpaB/ieHUS
naHHbiMK (Data Control Language — DCL).




OnepaTopbl SQL
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OnepaTtopbl DDL - onpeaeneHus
O00BbeKToB 0a3bl AAHHbIX :

CREATE DATABASE - co3paTb 6a3y AaHHbIX
DROP DATABASE - ynanuTtb 6a3bl AaHHbIX
CREATE TABLE - co3paTtb Tabnuuy
ALTER TABLE - namMeHuTb Tabnuuy
DROP TABLE - ypanutb Tabnuuy
CREATE DOMAIN - co3aaTtb AOMeH
ALTER DOMAIN - n3aMeHuTb AoMeH
DROP DOMAIN - ypanutb JOMEH
CREATE VIEW - co3paTb npeacraB/ieHune
DROP VIEW - ynanuTb npeacrtaBneHue



Onepatopbl SQL
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Onepatopbl DML - MaHMNYyNMpoOBaHUSA
AAHHbIMW

SELECT - oTobpaTb CTpOKU 13 Tabnuy
INSERT - po6aBuTb CTPOKU B Tabnuuy
UPDATE - naMeHuTb CTPOKM B Tabnuue
DELETE - ynanutb CTPOKM B Tabnuue




OnepaTopbl SQL
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KoMaHAb! ynpaBneHusa TpaH3akunamm TCL
Nicnonb3yloTca Ana  ynpaBneHuss W3MeHEeHUsaAMU
OaHHbIX, npou3BoanMbiMu DML-komMaHaamMu. C umx
NoMoOLLbO Heckonbko DML-komaHa MoryT ©ObITb
obbeaMHeHbl B e€OMHOE  JIornyeckoe  LIesoe,
Ha3blBAaEMOE TPaH3aKLUMeWN.

COMMIT - 3aBepLnTb TPaH3aKLUUIO 7
3aPMKCUpPOBaTb BCe U3MeHeHus B b/]

ROLLBACK - OTMEHUTb TPaH3aKLUMIO U OTMEHUTb BCE
n3MeHeHus B b/l

SET TRANSACTION - yCTaHOBUTb HeKOoTopble
YCNOBWA BbIMOJIHEHUSA TPAH3aKLUK




Onepatopbl SQL

29

OnepaTtopbl 3alMTbl U YyripaBJ/ieHUs
aaHHbIMU — DCL

GRANT - npenoctaBuTb NpUBUNIErNMN NONb30BATESNIO
NN NPUNOXKEHUIO HA MaHUMYINMPOBaHUe 0bbekTaMu
REVOKE - oTMEHUTb NpUBUNIETrUN MOJIb30BaTENA UK

MPUNOXEHUS]




A3bik SQL
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3Be3goyka (*) - nna 06o3HaveHns "Bce";

kBagpaTtHble ckobkn ([]) —  KOHCTpyKuuu,
3aK/TIOYEHHbIE B 3TU CKODBKMW, ABMSAOTCS
Heobsi3aTeNlbHbIMK (T.e. MOryT 6bITb ONYLLEHbI);
¢durypHble ckobku ({}) —KOHCTPYKUUMK, 3aKNHOHEHHbIE
B 3TW CKOOKWM, OO/MKHbI pacCMaTpuBaTbCH KaK LUenble
CUHTAKCUYECKNE eaNHULbI;

MHorotoyne (...) — VYKa3blBaeT Ha TO, uTO
HenocpeaCcTBEHHO npeaLwecTsyoLuas eMy
CMHTaKcM4yeckasl eauHuua @akynbTaTUBHO MOXET
NOBTOPSATLCSA OAUH UK 6ornee pas;

npsimass yepta (|) — o3HauyaeT Hanu4ume Bblbopa u3
NBYX 1NN 6onee BO3MOXXHOCTEMN.




A3bik SQL
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TOuka C 3ansrton (;) — 3aBeplialoWwni  3EMEHT
npeanoxenun SQL;
3anarad (,) — wvcrionb3yeTca AN pasaeneHus

3/IEMEHTOB CMUCKOB;

npobesbl () — MOryT BBOAUTBCA ANS MOBbILLEHUS
HarNagHOCTU  Mexay  NtobbIMM  CUMHTAKCUYECKUMU
KOHCTPYKUMSAMKW Npeanoxenumn SQL;

MPONUCHbIE XXMUPHble laTUHCKne 6yKBbl M CUMBOJIbI —
MCNONb3YIOTCA AN  HanMCaHUs KOHCTPYKUMU  S3blKa
SQL;

CTPOYHble O6YyKBbI — WCNONb3YIOTCA A1 HanuMcaHus

KOHCTPYKLWH, KOTOpble NOJKHBbI 3aMEHSATbCS
KOHKPETHbIMU 3HAYEHNSAMMU, BblIOpaHHbIMY
NoJsib30BaTeNEM;



SELECT
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1na BbIOOPKU AaHHbIX UCMONb3YETCA KOMaHaa
SELECT.

SELECT [DISTINCT] <cnucok cronbuos>

FROM <uma Tabnuub> [JOIN <umH
Tabnuub> ON <ycnoBus CBSA3bIBAHUS> |

[WHERE <ycnosus Bblbopkn> ]

[GROUP BY <cnucok cronbuoB Aans
rpynnmpoBkn> [HAVING <ycnoBuss Bbl6OpKuK
rpynn>] ]

[ORDER BY <crnmcok cronbuoB AN
COPTUPOBKN> ]




Cekuusa DISTINCT
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Ecnn B pe3ynbTupylowem Habope AaHHbIX
BCTPEYaloTC OAMHAKOBblE CTPOKWU (3HAYeHUsi BCeX
nofien CcoBNadaltoT), MOXHO OT HUX U36aBUTLCH,
yka3aB kto4veBoe cnoBo DISTINCT nepep cnmckom

CTONOUOB.

SELECT DISTINCT Position FROM
Employees




Cekuna FROM

[lepeyeHb Tabnuu, M3 KOTOPbIX NPON3BOAUTCS
Bbl6OpKa AaHHbIX, YKa3biBaeTcsd B cekunn FROM.
BbibOpKka BO3MOXHA Kak U3 OAHOM Tabnuubl, TaK U
N3 HECKOJIbKMX NOMMYECKN B3aUMOCBA3aHHbIX.

Jlornyeckass B3aMMOCBA3b OCYLLUECTBNAETCAa C
nomoubto noacexkumn JOIN.

Ha KaXxaylo JNOrnyeckyro CBA3b NULLETCH
oTAeNbHasa noacekums.

BHYTpM noacekumn yKasbiBaeTca YCnoBue
cBa3M  AByx Tabnuu  (0O6bIMHO NO  YCOBUIO
DaBEHCTBA MEPBUYHbBIX N BTOPUYHbBIX KITHOYEN).
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NMpumep BbIOOPKU
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____Employees
TabNum [ Name Position / DeptNum Salary
1 Heanos Hagameruk ~ |[15 1000
2 [Tetpos Hux. 15 500
3 Cuzopos Menezxep 10 700
_Departments /
DeptNum 4 City Name
15 [IpouzpoacTBeHHEIH
oTaen
10 2 Otaen mpomax
Cities
City [ Name
1 Munck
2 Mockea




NMpumep BbIOOPKU

SELECT Employees.TabNum, Employees.Name,
Departments.Name

FROM Employees

JOIN Departments ON Employees.DeptNum =
Departments.DeptNum

l Hparop [Ipom3BoRCTRERHBIE 0T7ET
) [Tetpo [Ipo3BonCTRERRBIE 0T7ET
} Crnopos Otz mponak
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NMpumep BbIOOPKU

SELECT Employees.TabNum,
Departments.Name,

Cities.Name

FROM Employees

Employees.Name,

JOIN Departments ON Employees.DeptNum =

Departments.

DeptNum
JOIN Cities ON Departments.City = Cities.City

1 {1Basos [lpomBoncreenknii orger | Mumck
! [lerpo [lporsBoncraenmii orzer | Mmck
} CHopos Orzen mponak Mockza
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Cekuusa JOIN

SELECT Tablel.Fieldl, Table2.Field?2
FROM Tablel

JOIN Table2

ON Table2.ID1 =Tablel.ID1

AND Table2.ID2 =Tablel.ID2

AND ...
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Cekuusa JOIN
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™™mn
JOIN

LEFT JOIN

RIGHT JOIN

FULL JOIN

CROSS JOIN

Pe3ynbTaT

B pe3ynbTupytolleM Habope MpUCYTCTBYIOT TOMbKO 3anucu,
3Ha4Y€HUS CBA3aHHbIX MOJIEM B KOTOPbIX COBMAaJatoT.

B pe3ynbTupylowleM Habope npucyTCTBYIOT BCE 3anucn um3
Tablel u cootBetcTBYlOWME MM 3anucm m3 Table2. Ecnu
COOTBETCTBMUS HeT, nons u3 Table2 6yayT nycrtbiMu

B pe3ynbTupylowleM Habope npucyTCTBYIOT BCE 3anucn um3
Table2 w cootBetcTBYlOWME MM 3anucm mn3 Tablel. Ecnu
COOTBETCTBMUSA HeT, nons u3 Tablel 6yayT nycrtbiMu

B pe3ynbTupyloweM Habope npucyTCTBYIOT BCE 3arnucun um3
Tablel u cootBetcTBYlOWME MM 3annucm mn3 Table2. Ecnu
COOTBETCTBMUS HET — nonsa 13 Table2 6yayt nycrbiMn. 3anucu
n3 Table2, koTopbIM He HalIoChk Napbl B Tablel, Toxe 6yayT
NPUCYTCTBOBATb B pe3y/bTupylolleM Habope. B 3ToM criyyae
nons u3 Tablel 6yayT nycTbiMu.

Pe3ynbTupyowmm  Habop  COAEPXUT BCE  BapWaHTHI
KoMbuHaumm ctpok n3 Tablel u Table2. Ycnosue coeamHeHus
Npy 3TOM He YKa3blBAETCS.



Cekuusa JOIN
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Table1

Kevl

Fieldl

l
(W S

A
B
C

Table2
Key2 Field2
1 AAA
2 BBB
2 CeC
B DDD

SELECT Tablel.Field1, Table2.Field2
FROM Tablel
JOIN Table2 ON Tablel.Keyl = Table2.Key2

AAA

BBB

A
B
B

€CC




Cekuusa JOIN
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SELECT Tablel.Field1, Table2.Field2

FROM Tablel

LEFT JOIN Table2 ON Tablel.Keyl = Table2.Key2

A

AAA

B

BBB

B

28 &

&

SELECT Tablel.Field1, Table2.Field2

FROM Tablel

RIGHT JOIN Table2 ON Tablel.Keyl = Table2.Key?2

A

AAA

B

BBB

B

e

DDD




Cekuusa JOIN
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SELECT Tablel.Field1, Table2.Field2
FROM Tablel
FULL JOIN Table2 ON Tablel.Keyl = Table2.Key2

A

AAA

BBB

€EE

B
B
C

DDD

SELECT Tablel.Field1, Table2.Field2

FROM Tablel

CROSS JOIN Table2

BBB

CCC

A AAA
A BBB
A CCC
A DDD
B AAA
B BBB
B CCC
B DDD
C AAA
C

&

C

DDD




Cexkuna WHERE
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WHERE [NOT] <ycnosuel> [ AND | OR <ycnosue2>]

Ycnosue npeacraBnseT cobom KOHCTPYKLNIO BUAA:
<cronbel T1abnnibl, KOHCTAHTa W1 BblpakeHne>
<oreparop CPaBHEHUS > <cro/bel Tabsnubl,
KOHCTaHTa W/n Bblpa)KeHne>

Nnu
IS [NOT] NULL

Nnu

[NOT] LIKE <wabnoH>

Nnu

[NOT] IN (<cnmncok 3HauyeHun>)

Nnu

[NOT] BETWEEN <HmXHss rpaHmua> AND <BepxHss
rpaHuua>




OnepaTopbl cpaBHEHUA
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Menrpme

<= Mensme 100 paBHO
: He paeHO

bomeme

== bomsme MO0 paBHO
= | Pagno

[prMepbl 3anpocoB C onepaTopaMn CPaBHEHUS:
SELECT * FROM Table WHERE Field > 100
SELECT * FROM Table WHERE Fieldl <= (Field2 + 25)

BbipaxxeHne IS [NOT] NULL npoBepsieT naHHble Ha
[He]nycTble 3Ha4YeHus:
SELECT * FROM Table WHERE Field IS NOT NULL

SELECT * FROM Table WHERE Field IS NULL
B



OnepaTopbl cpaBHEHUA
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[NOT] LIKE - ncnonb3yetcs npu npoBepke TeKCTOBbIX
[AaHHbIX Ha [He]cooTBeTCTBME 3aAaHHOMY LLA6IOHY.
CumBon ‘%’ (npoueHT) B LWabnoHe 3aMeHsieT cobou

\ 7

nobyo nocneaoBaTe/IbHOCTb CUMBOJSIOB, @ CMMBOJT
(noayepkmBaHme) — oamH ntobon cMMBON.

SELECT * FROM Employees WHERE Name LIKE ‘IBaH%’

SELECT * FROM Employees WHERE Name LIKE *___a%’




OnepaTopbl cpaBHEHUA
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[NOT] IN npoBepsieT 3Ha4eHUs Ha [He]BXOoXaeHue B
onpeaeneHHbIN CrUCOK.

SELECT * FROM Employees WHERE Position IN
(‘Ha4anbHuk, ‘MeHemkep’)

[INOT] BETWEEN npoBepsieT 3Ha4yeHuUs Ha [He]
nonajaHne B HEKOTOPbIN AMana3oH:

SELECT * FROM Employees WHERE Salary BETWEEN
200 AND 500




OnepaTopbl cpaBHEHUA
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SELECT *

FROM Employees

WHERE Position IN (‘Ha4anbHuk', ‘MeHenxep’)
AND Salary BETWEEN 200 AND 500

SELECT *

FROM Employees

WHERE (Position = ‘HavanbHuk” OR Position = ‘MeHeaxep’)
AND Salary BETWEEN 200 AND 500

SELECT *

FROM Employees

WHERE NOT (Position = ‘HayanbHuk' OR Position =
‘MeHepnxep”)




Cexkuna ORDER BY
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ORDER BY - npeagHa3HayeHa pAnd COPTUPOBKUM  CTPOK
pe3ynbTupytollero Habopa AaHHbIX.

ORDER BY Field1 [ASC | DESC] [, Field2 [ASC | DESC] ][, ...]

ASC (no ymon4yaHuio) npeanucbiBaeT rnpou3BoaNTb COPTUPOBKY
no sBo3pacTtaHuio, a DESC — no ybbiBaHuio.

SELECT * SELECT *

FROM Employees FROM Employees

WHERE Position = ‘Ha4anbHuk’ ORDER BY DeptNum, Salary DESC
ORDER BY Salary DESC

SELECT *
FROM Employees
ORDER BY DeptNum ASC, Salary DESC




['pynnoBble pyHKLUUN
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P vEKINA Onmncanme
SUM(Field) Brramciger cyMMy IO VKa3aHHOH KOTOHKE
MIN (Field) BrraucIgeT MHHEMATBHOE 3HAYCHHE 10 YKA3aHHOH KOTOHKe
MAX (Field) BEruCIeT MaKCHMATBHOE 3HAYEHHE 110 VKA3AHHOH KOTOHKE
AVG (Field) BrramcigeT cpejiHee 3Ha9eHHe 10 YKA3aHHOH KOTOHKe
COUNT (*) BErMECISeT KOTHIECTBO CTPOK B Pe3yIbTHPYIOMEH BEIOOpKE
COUNT (Field) | BemmcIser KOTHUECTBO He MYCTHIX 3HATEHHH B KOMOHKE

SELECT MAX(SALARY)
FROM Employees

SELECT COUNT(*)
FROM Employees




Cexkuna GROUP BY
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GROUP BY - pasbuBaeT UTOroByto BbIOOPKY Ha noarpynnel.

GROUP BY Field1 [, Field?] [, ...]

SELECT DeptNum, MAX(SALARY)
FROM Employees
GROUP BY DeptNum

B 3tOoM cnyyae dyHkuus MAX byper cumtaTbCa OTAENbHO
NN BCEX 3anuceM C  OAMHAKOBbIM  3HA4YeHMEM  MONs
DeptNum.




Cexkuna HAVING
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SELECT DeptNum, MAX(SALARY)
FROM Employees

GROUP BY DeptNum

HAVING MAX(SALARY) > 1000

Cekumn HAVING 1 WHERE B3avMHO AOMONHAKT ApPYr
apyra. CHayana ¢ nomouwpbto orpaHndeHnn WHERE
popMupyeTcd uToroBasi BbIOOpKA, 3aTeM  BbIMOJIHAETCH
pa3bvBka Ha rpynnbl MO 3HAa4YeHMsIM MONen, 3aAaHHbIX B
GROUP BY. [anee no KaxAaow rpynne BblYUCISETCS

rpynnoBas @yHKUMS U B 3aK/lO4YeHuMe HaKlaablBaeTcs
ycnosme HAVING.




INSERT

INSERT INTO <ums tabamubl> [(<CrIMCOK UMEH KOJTIOHOK>)]
VALUES(<crivmcok KOHCTaHT>)

INSERT INTO Employees(TabNum, Name, Position,
DeptNum, Salary)
VALUES (5, ‘CepreeB’, ‘Crapwun meHemxep’, 15, 850)

Employees
TabNum Name Position DeptNum | Salary
1 Hpanos Hagamsauk 15 1000
2 [TeTpor Huxenep 15 300
3 Crzopos Menemxep 10 700
45 Ceprees Crapmmmit Menemkep | 13 830

52 <l



INSERT

53

INSERT INTO Employees(TabNum, Name, DeptNum, Salary)
VALUES (45, ‘Ceprees’, 15, 850)

Employees
TabNum Name Position DeptNum Salary
1 Heanos Hagansauk 15 1000
2 [leTpor Huxenep 15 500
3 Cumopor Mene pxep 10 700
45 Ceprees 13 8350

INSERT INTO Employees

VALUES (45, ‘Ceprees’, ‘Crapumn MmeHemxep’, 15, 850)

INSERT INTO Employees
VALUES (45, 'Ceprees’, NULL, 15, 850)




INSERT

INSERT INTO <wumMg Tabnuub> [(<CnWCOK WMeH
KO/TOHOK>) ]
<komaHza SELECT>

INSERT INTO Tablel(Field1, Field2)
SELECT Field3, (Field4 + 5) FROM Table2
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DELETE FROM <ums tabsmuybli> [WHERE <ycrnioBusi nomncka> |
Echn onyctutb cekuuto  ycnosun noucka WHERE, wu3
Tabnuubl OyayT yaaneHbl Bce 3anucu. MHave — TONbKO
3annucK, YyOOBNETBOPAOLLIME KpUTEPUAM MOUCKa. PopmaThl
cekunn WHERE komaHa SELECT v DELETE aHanormyHol.
DELETE FROM Employees

DELETE FROM Employees WHERE TabNum = 45




UPDATE

56

UPDATE < umda Tabnuubi>

SET <unMa KONIOHKM> = <HOBOE 3HauyeHune> , <UMH
KOTOHKU> = <HOBOE 3Ha4deHune>, ...

WHERE <ycnosus noncka> |

UPDATE Employees
SET Salary = Salary + 100

UPDATE Employees
SET Position = ‘Crapwmn menepxxep’, Salary = 1000
WHERE TabNum = 45 AND Position IS NULL




CREATE TABLE

CREATE TABLE <umsa Tabnuubl>
(
<UMS KOJIOHKM> <TUMN KOJIOHKMU>[(<pa3Mep KOJIOHKN>)]

| <OrpaHn4yeHne LesioCTHOCTM YPOBHS KOJTOHKU> |
[, <UM$S KOJIOHKM> <TUMN KONOHKMN>[(<pa3Mep KOMOHKU>)]

| <OrpaHUyeHue LeNoCTHOCTN YPOBHSA KOMOHKU>]]

]

[ <OrpaHUYeHME LIeSTOCTHOCTU YPOBHS Tabnmubli>]
[, <OrpaHMUYeHne LeNOCTHOCTU YPOBHS TabnuLibi>]]

]
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CREATE TABLE
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CREATE TABLE Departments

(
DeptNum int NOT NULL PRIMARY KEY,

Name varchar(80) NOT NULL
)

CREATE TABLE Employees

(
TabNum int NOT NULL PRIMARY KEY,

Name varchar(100) NOT NULL,

Position varchar(200),

DeptNum int,

Salary decimal(10, 2) DEFAULT 0,

CONSTRAINT FK_DEPARTMENT FOREIGN KEY (DeptNum)
REFERENCES Departments(DeptNum)

)




ALTER TABLE

KomaHaa ALTER TABLE no3songetr gobaBndTb HOBblE
KOJTIOHKNU U OrpaHUYeHusa UenoCcTHOCTWU, yaanaTb UX, MEHATb
TUNbl KOJIOHOK, NMepeNMEHOBbLIBAaTb KOJTOHKMU.

ALTER TABLE Departments ADD COLUMN City int
ALTER TABLE Departments DROP COLUMN City
ALTER TABLE Departments ADD

CONSTRAINT FK_City

FOREIGN KEY (City)

REFERENCES Cities(City)

ALTER TABLE Departments DROP CONSTRAINT

s0FK Citv g 1 >



DROP TABLE

YpaneHme  paHee  co3gaHHOM  Tabnuupbl
npounssoantcsa komaHaon DROP TABLE:

DROP TABLE <HazBaHue Tabnuupbl>
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